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Burs!em, 34. 952, 993 

Burton-on-Trent, 203 

Bury St. Edmund's, 
773 

Bushey. 119, 6&2, 816 

Caernhitly, 286. 368 

Camberley. 368. 773 

Canada, 244. 286. 368, 410, 
492, 572, 616. 652, 731, 773, 
850, 997, 1078 

Cardiff, 34, 339 

Carlisie, 731 

Carmarthen. 773, 

Carnarvon, 419 

Castleford. 163 

Ceylon, 285 

Chadderton, 79 

Chelmsford, 952 

Chelsea, 119 

Che'tenham, 410 

Chichester, 816 

Chili, 79, 492, 572, 652 


616, 


Wind Turbo-Electric Plant at Bromyard, Wor- 
cester, 242 

Winhey, The, Detector for the Protection of 
Electrical Circuits in Mines, 949 


WIRELESS TELEGRAPHY AND 
TELEPHONY— 


Agreement (The) between the Marconi Co. 
and the Postmaster-General, 624. 639 

Aids, Wireless, to Navigation for Cargo, 
Boats, 833 

мнз Army, Wireless Telegraphy in. 


Balsillie System of Radio-Telegraphy. 512 

Bellini-Tosi System of Directive Wireless 
Teleeraphy, Constancy of Coupling and 
is Phase Relations in the [Walter], 262, 

зын (Dr.) Device for Wireless Control. 


Coherers j| Eccles], 1021 

Collins, The, Long-Distance Wireless Tels- 
phone {Dubilier}, 850 

Commercial Wireless Telegraph Stations of 
the United Kingdom. 680 

oe” A New for Wireless Telegraphy, 


Detector, Elec. for Electromagnetic Waves 
( Wellisch], $36 

Detector, The Electrolytic. studied with the 
Aid of an Osotllograph [Pierce], 183 

Eifel Tower Wireless Telegraphy Plant 
! Dubois]. 308 

нок for Wireless Telegraph Operators, 

Lepel Wireless Telegraph System [Baron 
von Lepel], 153 (see also pp. 157, 361) 

Marconi Equipments, 817 

Oscillations, Efficiency of Short Sp:rk 
Methods of Generating Electrical {Eccles 
and Makower]. 386, (Discussion) 467, 
(see also p. 440), [Arco] (C) 726. 947 

Patents. Recent, in Wireless Telegraphy and 
Telephony | Eccles]. 25. 66 

Peukert's Hieh Frequency Generator for 
Wireless Telegraphy on the Quenched 
Spark Method [Waiter]. 550 (see also p. 


641) 

Radiation, The, from Directive Aerials in 
Wireless Telegraphy [Walter], 790, 875, 
(C) 899, 946. [Eccles] R34. (C) 899, 947, 
[Artom] (C) 899 

Radiotelegraphy, Some Quantitative Mea- 
surements in Connection with [Fleming], 
381, 429, (Discussion) 467 (see also p. 440) 

Relay, Microphone, Wireless, 111 

Secrets, Wireless Telegraph. 732 

Singing Spark System of Wireless Telegraphy, 
Some Results with, 379 

Telefunken System, The New [Egbert von 
Lepel] (C), 157 (see also pp. 153, 361) 

Test of Wireless Teleeraphy, 582 

Theft, Alleged, of Admiralty Wireless Tele- 
graph Apparatus, 492 

Torpedo Wireless Experiments, 535 

Transmitter, Proportionineg, to Aerial, 89 

"n Determining Positions of, by Wire- 
ess. 

Wireless Station. New, in Germany, 662 

Wireless Telegraph Act. 329 

Wireless Telegraph Experiments [British 
Radio-Telecraph and Telephone] (C). 157 

Wireless Teleeraph Mast at Stoke-by-Nay- 
land Vicarage, 754 

Wireless Telegraph Notes, 36, 81, 121. 165, 
207. 288, 332, 370. 411, 456. 403. 574, 654, 
950 774, 818, 862, 908, 954, 995 1036, 

Wireless Telegraphy and the Quenched 
Spark, 541 (sec also p. 550) 

Wireless Telegraphy at Panama. 830 

Wireless Telegraphy for Cargo Steamers, 956 

Wireless Telegraphy in Spain, 624 


E wc — 


Wireless Telegraphy and Tele- 
phony-—-ontínuel. 


Wireless Telegraphy in the Pacific, 421 
Wireless Telephone Notes, 296, 574 
Wireless, The, Transfer, 694 


Wires, Overhead, 129 (see also p. 142) 
Wiring in Shop Windows, 582 
Wiring. Municipal, The Pros and Cons of, 91, 
108. [Cousens] (С) 157 
Wiring, O.S. System of, Recent Developments 
in the. 117 
Wiring Powers, Municipal, 164 
WoopHousE, W. B.: 
Electric Driving of Textile Factories (С), 
197 323 (see also pp. 48, 50, 296, 361, 877. 
) 
Some Notes on Overhead Line Construction, 
787, (Discussion) 922 
Woopman, L. E. (see Webb, H. W.), 669 
Workmen's Compensation in 1908, 81 


WORKS, &c., DESCRIPTIONS OF— 

Brichton Technical College, The Equipment 
of the Electrical Engineering Laboratories 
at [Brouehton!. 837 

Dundee, New Elec. Supply Station at. 1053 

Ferndale Collieries. The Electrification of 
{Patchell], 96, 143 

Grassington Electricity Undertakine, 198 

Great Eastern Rly. Co.’s Quay at Parkeston, 
памры The Electrical Equipment of, 

Great Northern Rly. Co.’s Three-Phase In- 
5 at Cascade Tunnel [Hutchinson], 

‚ 591 

New Theatre. New York, Electrical Equir- 
ment and Illumination of [Schoonmaker], 
635. 676 

New York Edison Co., The Electricity Supply 
Stations of, 12 

Noble Elec. Steel Co.'s Plant [Lyon]. 423 

Ontario Power Co.'s Power Plant at Niagara 
[Jordan]. 597 

Railway. Sinele-Phase, between Rotterdam, 
the Hague and Scheveningen, 139. 181 

Signalling Installation at Yarnton on the 


.W. y. 
Smith's Docks, North Shields, Electrical 
Equipment of, 672 
Stepney Borough Council's 
Station at Blyth’s Wharf, 99 
Transmission of Energy at Hieh Voltage and 
High Altitudes in Colorado, 845 
ни of Birmingham (Allcut), 263, 


Generating 


Visalia. 15-Cycle Singie-Phase Rly., 747 
1 Power Plant at Stangfjord, Norway, 


Wricut, С. А. (see Kennelly, A. E.) 


Y 


YgnbuRY. H. E.: Equitable Charges for Tram- 
way Supply, 643, (Discussion) 684, 718, 890 
(see also pp. 640, 661, 687, 688, 726) 

Youncer. A. Scotr: Steamship Repairs by 
Elec. and Autogenous Welding, 923 


r4 


Zinc Amalgams, The Electromotive Force of 
(Cohen and Tombrock], 559 


and General Notes. 


China, 203, 533 
Chippenham. 203 
Chipping Norton, 652 
Church (Accrington), 203 
Cleethorpes, 163, 993 
Clevedon, 164 
Colchester, 245 
Colombia. 652 
Colwyn Bay. 410 
Constantinople. 164 
Cookstown, 34, 119 
Cordoba, 203 
Coventry. 616, 653 
Croydon. 79, 410, 572, 773, 
861, 993, 1035 
Cuba, 1035 
Dalton, 1078 
Darlineton, 774 
Dartford, 907 
Dawlish, 34 
Denmark, 286 
Derby, 245, 330 
Doncaster, 245, 453 
Dover. 368, 410 
Dowlais, £72, 994 
Dublin, 534, 731 
Dudley, 204. 534 
Dundalk, 164. 994 


Dundee, 34, 79. 245, 454. 653, 


731, 774, 816, 861, 952 


Dunfermline, 164 

Dunoon. 454 

Dysart (see Kirkcaldy) 

Ealing, 361 

East Ham, 34 

East Indies, 410 

Eastbourne, 534, 731 

Eccles. 119, 330. 368, 1078 

Ecuador, 330, 616 

Edinburgh. 81, 286, 368, 454, 
731, 994. 1046 

Eevpt, 616 

Ellesmere Port, 34 

Epsom, 286, 369 

Evesham, 34 

Falkirk, 816 

Fareham. 573 

Farnham. 369 

Finchley, 286, 908 

Fleetwood. 34, 616 

France, 79 

Frimley (Surrey), 204 

Frodingham, 120, 816 

Frome, 952 

Fulham, 287. 694, 861 

Gillincham (Kent), 34, 492, 
534, 731, 908 

Glascow, 120 369, 1079 

Gloucester, 204 

Goole, 245 


Graneemouth. 492, 617 
Grassineton (Yorks.), 164 
Grays ( Essex), 204, 732 
Greenock, 81, 694 

Grevstones (Co. Wicklow), 


287 

Grimsby. 245, 287, 410, 572, 
616, 994 

Guatemala, 534 

Guernsey. 573 

Hackney, 732 

Halifax. 204, 908, 1035 

Hammersmith, 120. 410. 543, 
653. 1035 

Hampstead, 330, 369, 616, 
861 


Handsworth, 79 

Hanley, 120, 454 

Hanwell, 774 

Harroeate, 994 

Haslingden, 330, 492, 1036 

Hazel Crove, 573 

Hemel Hempstead, 774 

Hendon. 534, 573, 774 

Hereford, 908 

Hertford 204 

Hertfordshire, 774 

Heston and Isleworth, 492, 
694, 994, 1036 

Holborn (London), 86. 
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Municipal, Foreign, and General N otes.— Continued. 
Holland, 245, 287, 369, 454, Leicester, 245, 331, 994, 1036 Monaghan (Ireland), 573, 817, | Pyrenees 205 Southend, 20, 493, 653, 995 | Walthamstow, 121, 493, 862 
616, 816, 861, 952 Leith, 908 998 Radcliffe, 288 Southgate, 33 1036 
Holsworthy, 454 Lewisham, 288 Morecambe, 35, 164, 288, 534, | Ravensthorpe, 80 Southwark, 121 Warrington, 411, 1080 
Hornsey, 164, 330, 774 Leyton, 369, 410, 534, 695, Rawtenstall, 121 Sowerby Bridge, 36 Watford, 288, 995, 1035 


Hoylake and West Kirby, 164 
Huddersfield, 120, 816 
Hull. 164, 492, 617 | 
Ilford, 204, 331, 369, 653 i 
Ince, 245 
India, 120. 164, 204, 245, 369, 
492, 952, 994, 1036, 1079 
Inverkeithing, 369 
Isle of Wight, 732 
Isleworth (see Heston) 
Islington, 288, 369, 653, 316 
Italy, 120, 204, 288, 410, 534, 
774, 908, ae d 
Jamaica. 
Japan, 410. 9.834, 573, 861, 1079 
Keiehley (Yorks.), 245, 410, 


Kendal, 410 

Kingsbury, 331 

Kingston-on-Thames, 164,492 

Kingswinford, 245 

Kirkcaldy, 369 

Kiveton Park (Sheffield), 454 

L.C.C , 34, 79, 120, 164, 204, 
288, ‚ 45, 695, 774, 
817, 861, 994 

L.C.C. Trams, 35, 80,81, 164, 
204, 246, 288, 331, 370, 410, 
454. 573, 653 695, 732, 7A, 
817, 861, э, 1036 

Leeds, 120 

Lees 0 a 164 


Linthwaite, 952 
Littleborough, 492 
Liverpool, 120, 534, 817, 861, 
952, 994 
Llandudno, 1036 
Llanelly, 994 
London. 79, 163, 244, 652 
Londonderry, 817 
Longton, 370 
Lowestoft, 35, 80, 246, 
573, 774, 1079 
Luton, 410, 573, 1036 
Lytham, 573 
Macclesfield, 35, 120, 
573, 732 
Maidenhead, 617 
Maidstone, 861, 1079 
Malvern, 35 
Manchester, 695, 1079 
Manitoba, 994 
Mansfield, 331, 817 


410, 


246, 


. Marylebone, 80, 246, 288, 455, 


573, 732, 817, 953, 1079 
Melbourne (Derbyshire), 35 
Melton Mowbray, 80 
Monmouth, 861 
Montreal, 493 
Mexico, 288, 411, 

653, 732, 1079 
Middlesbrough, 35 
Middlesex, 246, 455, 817 
Middleton, 205 


495, 573, 


653 
Musselburgh, 35, 535 
Narley, 370 
Neston, 455 
Newcastle (Ireland), 35, 120, 
4 


Newcastle (Staffs.), 35 

Newcastle-on-Tyne, 35, 205, 
246, 535 

Newlands (N.B.), 1 

Newport (Mon.), 36, 121, 205, 
653, 817, 908 

Newton Abbot, 817 


` New Zealand. 1086 


Normanton, 732 

North Berwick, 246, 617 
Northampton, 205 
Norway, 288, 535, 573 
Norwich, 80, 953 
Nuneaton, 732 

Oldham, 36, 89, 121, 411, 695 
Oulton Broad, 36 

Paisley, 246 

Partick, 908 

Penistone, 862 
Penmaenmawr, 953 

Perth, 617, 995 
Plymouth, 695, 774, 817 
Pontypridd, 288 

Poplar. 817, 995 

Port Glasgow, 80, 370, 695 
Portsmouth. 455, 493 
Pwllheli, 817 


Rayton. 36, 165, 205 
Reigate, 165, 205 

Rhy!, 205. 574, 1079 

Rio de Janeiro. 370 
Rochdale, 80, 493, 1079 
Rotherham, 370. 535, 695, 


Roumania, 617, 695 41079 

Rueby, 774 

Кипсогп, 205, 1036 

Russia, 331, 535, 574, 617, 
953, 1079 


St. Anne's-on-S»a, 574 

St. Helens, 3€, 205, 974, 1080 

St. Louis, 774 

St. Pancras, 411, 817 

Salford, 695, 862, 1080 

Saltburn, 411 

Scarborough, 205 

Servia, 774, 1080 

Sheffield, 36, 370, 617 

Sherburn (co. Durham), 121, 
6 

Shoreditch, 246, 370, 493 

Short Heath, 818 

Shrewsbury, 818, 1080 

Siam, 617 

Skelmorlie, 1036 

South Africa, 205, 246, 370, 
493, 995, 1089 

South Shields, 35, 862 

Southampton, 80, 246, 617, 
695, 852, 953, 1036 


Spain, 411, 493, 852, 995 
Spalding. 165 
Spitzbergen, 332 
Stanley (Yorks.), 283 
Stepney, 81, 411, 995 - 
Stevenaee, 165 
Stockton Hea*h, 455, 617 
Stockton-on- -Tees, 121, 998 
Stoke Newington, 81, 247 
Stoke-on-Trent, 953, 1082 
Stretford, 411 
Sunderland. 205, 332 
Surbiton, 81, 455 

Sutton, 36 

Sutton Coldfield, 535 
Swansea, 121, 574, 617 
Sweden, 455, 574, 653 
Swindon, 411 


Switzerland, 81, 205, 370, 2. 
4 


Taunton, 370 15 

Tavistock, 998, 952, 1030 

Torquay, 205, 370, 455, 574, 
617, 953, 1080 

Turkey, 36, 288, 574, 953, 995 

Uruguay, 456, 653 

U.S.A.. 852 

Uxbridge, 535 

Venezu?la, 36, 774, 1036 

Vienna, 732 

Wakefield, 617 

Walsall. 35, 370, 574, 732, 
818, 852, 954 


Wednesbury, 205, 954, 1930 

West Bromwich, 332 

West Ham, 36, 288, 411, 574 
654, 732, 774, 818, 908 

West Hartlepool, 36, 288 
852 


Westminster, 695, 774 
Weymouth, 411 

Whitchurch, 121, 165. 456 
Whitwood (Yorks.), 574 
Whitworth, 617 

Widnes, 36, 574 

Wiean, 332, 617, 695, 998, 


954, 1080 

Willesden, 121, 288, 411, 654 
818, 1036 

Wimbledon, 165, 332, 574, 
695, 908 

Winchester, 574 

Wingate (co. Durham). 205 

апо 332, 493, 


654, 775, 818, 954 
Woolwich, 121, 247, 371, 535, 


Worcester, 535, 574, 732, 818, 
995, 1036 

Worksop. 288, 456, 535, 574 

Worthing, 412 

Wrexham, 165 

Yarmouth, 493, 732, 908. 954 

York, 371, 617, 995, 1080 

Ystradgynlais (Swansea), 247 


Companies’ (Joint-Stock) Meetings, Reports, Dividends, Statutory Returns, &c. 


Aberdeen Suburban Tramways, 824 
Adelaide Elec. Supply, 292, 335, 780 
A. E.G. (Berlin), 210, 496 
Alby United Carbide Factories, 39 
Aluminium Corpn., 168, 458 
ооо os 210, 249, 738 
azon Telegrap 
American Telephone & Telegraph, 84, 416, 1039 
Anglo-American Telegraph, 657, 736, 1083 
Anzlo-Mexican Elec., 40 
Anglo-Portuguese Telephone, 250 
Armstrong (Sir W. C.). Whitworth, 1000 
Aron Electricity Meter, 40, 336 
Ascot District Gas & Elec., 779, 868 
. ELS ae 250 
uxiliary Elec.. 
Baker Strest & Waterloo Rly., 736, 822 
Bastian Meter, 959 
Bath Elec. Tramways, 1039, 1083 
Bell’s United Asbestos Amaleamation, 779 
Berliner Elektricitats Werke, 374 
Blackpool & Fleetwood Tramroad, 700 
Blackpoo! & Garstang Elec. Light Rly., 738 
Blackpool, St. Anne's & Lytham Tramways, 
4 


37 

Bogota Telephone, 824 

Boothroyd. H. T., 

Bournemouth & Pools Elec. Supply, 824, 914, 
999 


Bradninch & Dist. Elec. Supply, 250 
Brentford Elec. Supply, 738 

Brieht's Light & Power. 960 

Brisbane City Elec. Light, 83 

Bristol Tramways & Carriage, 736 

British Aluminium, 578, 738, 

British Columbia Elec. Rly., 335, 416 
British Elec. Transformer, , 868 

British Engine, Boiler & Elec. "Insurance, 939 
British [nsulated & Helsby Cables, 914, 959, 


999 
British South Africa, 822 . 
British Tramways & General Construction, 
738 


British Tungsten Lamp, 336, 538 
Broadbent (T. W.), 620 
Brompton & Kensineton Elec. Supply, 959 
Bruc: Peebles, 736, 822 
5 Nd 416 

ryant Trading Syn 
Buenos Ayres (City of) Tramways, 126, 737, 


999 
Bullers, 336 
Calcutta Elec. Supply, 126, 336, 496, 700, 


1009 
Callender's Cable & Construction, 40 
Cambridge Elec. Supply, 779, 
Canadian General Elec.. 416, 1000 
Cape Elec. Tramways, 167, 738 
Cartwright, Cheadle, 578 
Castner-Kellner Alkali, 250, 336 
Cecil Hodges, 1000 
Central Elec. Supply, 250, 737 
Central London Rly., 620, 657, 737 
Chadburn’s Shi Telegraph, 496 
Charing Cross, Euston & Hampstead Rly., 737, 


822 
Charing Cross, West End & City Elec. Supr ly, 
822, 866 


Chatham & District Light Rlys., 657 
Chelsea Elec. Supply. 737, 858, 912 
Chili Telephone, 578 

Church Stretton Elec. Supply, 40, 458 
City of Ely Elec. Light & Power, 960 


| City of London Elec. Lighting, 374, 538, 700, 


824, 858, 957, 960 
City & South London Rly., 657, 699 
Cleveland & Durham Elec. Power, 83, 126 
Cleveland Trust, 83 
Clyde Valley Elec. Power, 126, 1083 
Coalite, 458 
Collisrizs Elec. Power Development Synd., 738 
Compagnia Generale des Tramways de Buenos 
Aires, 210, 578 
орн Anglo-Argentina de Electricidad, 


Compania de Electricidad de la Provencia de 
uenos Aires, 416 
Companies in 1908 (Annual Report!, 79 
Companies, Public, Wound Up, Dissolved, &c., 
in 1909, 532 
Connolly Bros., 658 
Gon dated Elec. Works & Appliances, 458, 


Consolidated Signal. 336 

Cordoba Lieht, Power & Traction, 126, 167 
Cork Elec. Tramways; 1083 

County 55 Durham Elec. Power Distribution, 


900, 

county of London Elec. Supply, 40, 658, 738, 
868, 914, 958 

Crompton & Co.. 84 

Cross & Cross, 578 

Crossley Bros., 869 

Cuba Submarine Telegraph, 40, 83, 125 

Cuban Telephone, 84 

Cunnington & Harris, 126 

Cutler, Wardle, 168 

Darque, Griffiths, 84 

Delhi Elec. Tram ways & Lighting, 126 

Demarara Electric, 1040 

Deutsche-Beck-Bogenlampen Gesellschaft, 733 

Dick, Kerr, 84 

Direct Spanish Telegraph, 870, 914, 959 

Direct United States Cable, 40, 578, 620, 
657, 709, 1029 

Direct West India Cable, 495 

Doulton & Co, 1084 

Douglas Southern Elec. Tramways, 250, 738° 

Drake & Gorham, 40 

Dublin & Lucan Elec. Rly., 700, 737 

Dublin United Tramways. 578, 69? 

Durham Collieries Elec. Power, 458 

East India Tramways, 292, 789 

Eastern Extension Australasia & China Tele- 
graph, 168. 208, 374, 620 

Eastern & South African Telegraph, 40 

Eastern Telegraph. 40. 167, 208, 374 

Edison & Swan United Elec. Lieht, 126, 167 

Edmundson’s Elec. Corpn., 84 

Edwards’ Air Pump Syndicate; 1033 

Elec. Ignition, 824 

Elec. Landaulet, 1000 

Elec. Light & Power, 738 

Elec. Securities Trust, 374 

Elec. Vehicle, 1,009 

Electrical Apparatus, 210 

Electrical Distribution of Yorkshire, 823, 870 

Electrical Press, 292 

Electricity Supply Co. for Spain, 84 

Electrolytic Alkali, 126, 168, 578 

Electro-Mechanical Brake, 40, 374 

Electromotile, 374 

E.M.F., 780 

E Instruments, 780 

Escare & Denelle, 1000 

Euston-Watíord Elec. Rly., 210 


Evered, 1083 

Ferranti, 83 

Filaments, 259, 1022 

Folkestone Elec. Supply, 960 

Foot's Cray Elsctricity Supply, 168 

Galloways, 259, 999 

Gateshead & Dist. Tramways, 914, 1000, 1084 

Geary, Adams, 780, 1040 

Globe Telegraph & Trust, 374, 870 

Glover (W. T.) & Co,. 780, 914, 960 

Goring & Streatley Elec. Light & Power, 40 

Gosport & Alverstoke Elec. Liehting, 782 

Great Northern & City Rly., 699 

Great Northern, Piccadilly & Brompton Rly., 
737, 823 

Gt. Northern Telegraph, 1084 

Griffiths (W.) & Co,. 824 

Guilford Elec. Supply; 1039 

Hadfield’s Steel Foundry. 824 

Halifax & Bermudas Cable, 84, 496 

Hampshire Light Rlys., 738 

Harrison, Ainslie. 578 

Harrow Elec. Light & Power, 914 

Hastines & Dist. Elec. Tramways. 914 

Henley's (W. T.) Telegraph Works, 823, 911 

Himalaya Elec. Tramway, 782 

Hindhead & District Elec. Light, 700 

Hirst (A.) & Co., 870 

Hobart Elec. Tramway, 782 

Holsworthy Gas and Elec. Supply, 1040 

Hove Elec. Lighting Co., 869 

Hove & Worthing Elec. ‘Tramways, 496 

Huelva Gas & Elec., 779 

Hurst. Nelson. 126 

Imeson, Finch, 222 

India Rubber, Gutta Percha & Telegraph | 
Works, 374, 415, 969. 

Indo-European Telegraph, 40, 1084 

International Wireless Agency, 782 

Isle of Thanet Elec. Tramways & Lighting, 


374 
Isle of Wight Elec. Light & Power, 1039 
Jandus Arc Lamp & ., 84 
Eon & Paillios. 336 
eighley Elec. Eneineerine, 538 
Kensington & Knightsbridge Elec. 
823. 897 
Kinetic, 780 
Lanarkshire Tramways, 658, 779 
Lancashire Dynamo & Motor, 84 
Lancashire United Tramways, 859 
Lepel Wireless Synd., 168 
Liverpool District Lighting, 1000 
Liverpool Elec. Cable, 653 
Liverpool Overhead Riy., 638, 699. 737 
Llandudno & Colwyn Elec. Rly., 859 
London, Brighton & South Coast Rly., 699 
London Elec. Supply Corpn.. 823. 855 
London Elec. Wire & Smith's, 779 
London Electrobus, 370 
London United Tramways. 458, 700 
Lymington Electric Lignt & Power, 1039 
Mackay, 292 779, 324. 869 
McKennie, Holland & Westinghouse Power 
Sienal. 496 
Madras Elec. Supply Corpn., 578 
Madras Elec. тапчу, 960 
Magneto, 292! 
Malaea Elec. Co., 578 
Manx Elec. Rly.. 416 
Mansfield & District Tramways, 496, 823, 869 
Marconi's Wireless Telegraph, 40, 84, 168 
Marples, Leach, 84, 210 


— 


Lighting, 


Marzi Loud-Speaking Telephone, 210 

Mason (C. H.), Wilson, 84 

Mather & Platt, 292, 330, 738, 779, 823 

Melbourne Elec. Supply, 416. 496 

Melton Mowbray Elec. Light, 914 

Memoranda, 40, 84. 126, 168, 210, 250, 202, 
336, 374, 416, 458, 496, 538, 578, 620, 658, 
15 738, 780, 824, 870, 914, 960, 1000, 1040, 

t 


Mersey Rly., 780, 869, 914 

Merthyr Elec. Traction & Lighting, 1084 
Metallic Seamless Tube, 126 
Metropolitan District Rly., 658, 700, 737 
Metropolitan Elec. Supply, 824, 869, 913 
Metropolitan Elec. Tramways, 1084 
Metropolitan Rly., 496, 620, 658 
Mexican Light & Power, 40, 578, 658 
Mexico Tramways, 84, 620 
Milford-on-Sea Elec, Supply, 1084 
Minehead Elec. Supply, 578 

Monte Video Telephone, 84, 125, 374 
Montreal Light, Heat & Power, 84 
Morecambe Tramways, 336 

Morley Elec. Engineering, 1000 

Munster Elec. Lighting, 40, 578 

Nalder Bros. & Thompson, 496 

National Consolidated Wire & Cable, 168 
National Elec. Construction, 738 
National Telephone, 700, 779, 822 

New Phonophore Telephone, 738, 824 
New St. Helens & District Tramways. 84 
Newcastle & District Elec. Lighting., 779, 869 
м укр Elec. Supply, 870, 962, 
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Energy “ Figure of Merit" for Tramways. 

AT length the numerous critics who joined in the dis- 
cussion on Mr. J. Н. RIpER'S Paper on the “Electrical 
System of the London County Council Tramways” will be 
able to read Mr. RIDER’S reply in the Institution “Journal.” 
The reply is too long for us to reproduce in full, but else- 
where our readers will find some lengthy extracts dealing 
with the main points of interest. These are numerous, 
but we shall content ourselves with drawing attention to 
Mr. RIDER'S remarks on current consumption on tramways. 
It will be seen that he considers the car-mile a most unsuit- 
able and misleading basis of comparison, and suggests, as 
an alternative, a “figure of merit" to take account of the 
weight of the cars and their average speed, in addition 
to energy consumption per car-mile. In this connec- 
tion it is interesting to notice that, in his recent presi- 
dential address to the Municipal Tramways Association, 
Mr. A. L. C. FELL also referred to the misleading results 
obtained by adopting the car-mile, and suggested that the 
“ seat-mile " should be used in all comparative figures. 


WHILST admitting that the weight of the cars (including 
passengers) should certainly enter into any comparison 
between the energy consumption on different tramways, 
we think that there may be some criticism of the inclusion 
of average speed in the denominator of the expression for 
the figure of merit given by Mr. RrpER. Messrs. R. С. 
and J. С. CUNLIFFE showed some 12 months ago, in a 
Paper read before the Municipal Tramways Association, 
that, on technical considerations, the increase in current is 
not in proportion to the increase in speed, and that the 
units per car-mile are decreased by increasing the average 
speed of the cars. But, on the other hand, practice may 
indicate, as was mentioned by Mr. R. S. PILCHER, in а 
Paper last month before the Municipal Tramways Asso- 
ciation, that the cars which run most slowly require the 
least energy per car-mile. We think that the term 
“average speed " taken by itself is apt to be misleading ; 
the conditions should be defined, for the effect obtained will 
depend upon how the average speed is varied. It would 
seem that a more important item is the average number 
of stops per mile, which varies very considerably with the 
density of the traffic. Although it is advisable that the 
car-mile should be superseded by another comparative unit, 
what this unit should be is open to discussion. The “ pas- 
senger-mile,” or “seat-mile,” whilst satisfactory for many 
purposes, is not altogether reliable in comparisons of cur- 
rent consumption. 


— — 


Electricity in Building. 

IN our Correspondence columns this week Mr. P. J 
PRINGLE calls attention to the fact that building operations 
are such as to lend themselves very readily to tariffs based 
on restricted hour supply. This is & point of some import- 
ance, for in such work it is a case of competition with 
existing methods, and it is desirable to quote terms as low 
as possible. There is no doubt that building operations 
are more favourably placed, from the supply engineer's 
point of view, than many other spheres for the use of elec- 
trical energy. Building work is rarely carried on after 
dark, and it is carried on to a greater extent in the summer 
time than in the winter. Consequently it is restricted to 
those hours ia which peak loads do not occur. This point 
should certainly be borne in mind by the station engineer. 
Whatever difficulties there may be in introducing restricted 
hour supply in other industries, these difficulties do not 
apply to building, and this fact should enable the station 
engineer to offer very tempting prices. 
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Public Lighting. 

IT has sometimes been contended, and in certain cases 
not without reason, that the prices charged for public 
lighting by municipal electricity undertakings were exces- 
sive. On the other hand, the advocates of gas lighting 
occasionally assert that the rates charged for arc lighting 
and also street illumination by metal filament lamps are 
quite unremunerative to the supply authorities; in fact, 
that such lightihg is provided at the expense of private 
consumers. Although electrieity consumers should not be 
expected to pay more than their equitable share, as rate- 
payers, of the cost of publie lighting, it is worth noting 
that efficient street lighting is such а good advertisement 
to the electricity supply authority that the latter can afford 
to forego any considerable profit on the street lamps, sup- 
plying these at practically cost price. This particularly 
applies to the case of arc lamps, which frequently have the 
effect of raising the general standard of illumination. It 
need scarcely be remarked, however, that care should be 
taken to make the street lighting efficient, since although 
well-maintained street lamps are a good advertisement, 
unsteady or dirty lamps may have just the contrary eflect. 


тч — 


As indicating the advantages resulting from a publie 
display of are lighting, we may draw attention to recent 
experience at Bradford. Several feeder pillars are situated 
in the publie squares and main thoroughfares of that 
city, and as these pillars have to be illuminated, since 
they form a slight obstruction, Mr. T. RoLES, the city 
electrical engineer, has erected in many cases arc lamps 
over these pillars, the lamps being maintained by the 
Electricity Department free of charge. Six groups of 
enclosed arc lamps have been so fixed three groups com- 
prising four lamps each, and the remainder two lamps each. 
These lamps have done much to popularise are lighting; in 
fact, since their erection, nearly 70 are lamps have been 
let on hire to consumers who have been influenced by the 
attractive lighting provided by these public lamps in a 
city where the street lighting is much behind the times 
and is largely provided by gas lamps, due to no lack of 
enterprise on the part of the Electricity Department, as we 
had occasion to point out some few months ago. 


—— — . . — — 


Electric Traction in Chicago. — According to * The Railway 
and Engineering Review” a proposal is being considered by 
the Chicago city council to compel every railway to substitute 
electric for steam working within eight miles of the city hall. 


Australian Patent Law.—At a recent meeting, the Patents, 
Trade Marks and Designs Section of the London Chamber of 
Commerce passed a resolution (moved by Mr. C. U. Fisher and 
seconded by Mr. John Forster) that the meeting was of 
opinion that the Australian Patents Act, 1903 (Amendment) 
Bill, which proposes to introduce the principle of compulsory 
working) would seriously affect British owners of Australian 
patents; and the Chamber was urged to approach the British 
and Commonwealth Governments by deputation to endeavour 
to secure the introduction of а clause to grant reciprocally ex- 
emption from working British and Colonial patents in the 
United Kingdom and Australia, provided such working be 
carried on in either country. 


Cable Interruptions. Date of Interruption. 
Tourane —Атоу ........................ нн. ,5. June 17, 1909 
Assab - Perisns . . . July 8,1909 
Dakar —Conakrdgdg34 Je Aug. 19, 1909 
Sheik Seyd— Регіюа ....,............................... Sep. 15, 1909 


The London, Brighton & South Coast Railway Electrifica- 
tion.—We understand that objections have been raised by the 
Post Office Telegraph Department in connection with the elec- 
trified section of this railway between Victoria and London 
Bridge and its effect on telegraph and telephone lines. It is 
stated that the question is at present under consideration by 
the two parties. 


Electrical Work at the Physikalische Technische Reichsan- 
stalt in 1908.— Erratum —Our attention is called by Prof. 
St. Lindeck, of Charlottenburg, to the fact that the report of 
this work appeared in the Zeitschrift für Instrument en- 
kunde.” Prof. Lindeck also points out that the words “ 5 per 
cent. humidity " which occurred in our abstract (August 97, 
1909). should read ** 50 per cent. humidity." 


The late Mr. O. J. Robertson.—We referred last week to 
the lamented death of Mr. C. J. Robertson. "The funeral took 
place on Saturday, the first part of the burial service, fully 
choral, having taken place at St. Peter's Church, Mount Park- 
road, Ealing, in the presence of а crowded congregation. The 
interment was at St. George's Cemetery, Hanwell, where a 
large concourse of workers from the Robertson and Osram 
factories at Brook Green assembled to pay their last respects 
to arevered chief. Several societies with which Mr. Robertson 
was associated were represented at the grave side, among these 
being the Hammersmith Lodge of Freemasons. 


Certification of Meters at Chelsea (London).—The Com- 
mercial Cars Hirers (Ltd.) recently applied to the borough 
surveyor in regard to fixing their own electricity meters in 
their works at Lot’s-road, and asked that their meters should 
be certified under the Chelsea Electricity Act by the borough 
electrical inspector. This is the first request of the kind, and no 
arrangement as to the fee for certifying meters has previously 
been entered into. The borough surveyor has now arranged 
for a fee of £2. 2s. for each meter, this fee to cover a certifi- 
cate of the correctness of the meter, and that it is of construc- 
tion and pattern approved by the Board of Trade, and con- 
nected to the service lines in a manner approved by them. 

The Oalculation of Single-Phase Oommutator Motors.— 
Erratum.—We regret that the following errora crept into the 
formule contained in the abstract of Mr. Fischer-Hinnen’s 
article which appeared on p. 939 of our issue of Septem- 
ber 24th :— 

IN, Dip 


For formula 2, p. 910, read: 2:8(1 - 0:58)-—— —— 
2.801 - 05g) I 0 pr ё 
(1 - P Ja 


In formula 8, p. 940, read : e, instead of lp. 
In formula 14, p. 940, read: / instead of v. 
In formula 14, p. $42, read: 104/ instead of 10, /. 


In formula 15, p. 942, read : 167 5, instead of гету 


instead of 


‚| On p. 943 read: 10 J instead of 10* J. 


New Constaat Current Machine and its Applications.— An 
article by Herr Krámer appeared in а recent number of the 
“ Elektrotechnische Zeitschrift," in which the author describes 
a machine that has recently been put on the market for use 
in winding work, rolling mills, &c. It has three exciting 
windings, a shunt winding, and a separately excited windin 
opposed to ғ series winding. If the machine be 201194 
by the field which is compensated by the field excited fromjthe 
separate circuit, any alteration in the current gives a positive 
or negative change of voltage at the terminals—that is, each 
alteration in the current causes a corresponding alteration in the 
voltage. This voltage alteration can be utilised to obtain an 
exciting current in the third winding, so that the current for the 
machine with a constant external resistance is brought back to 
the value corresponding to the excitation from the separate cir- 
cuit, while the third winding mentioned above “wipes out" the 
field caused by the alteration in the current. All three windings 
are wound on the poles of a standard machine, which to allow 
for sparkless working is fitted with compensating poles. The 
advantage of such а machine over those of the similar con- 
stant-current properties is that no distortion of the field is 
present, and that there is sparkless operation under all cir- 
cumstances, as in ordinary auxiliary polé machines, 
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The Telephone in Victoria.— The Australian Mining 
Standard states that Mr. R. Harper has placed before the 
Commonwealth House of Representatives accounts showing the 
financial position of the telephone as distinct from the tele- 
graph and postal branches of the Postmaster-General's Depart- 
ment, во far as Victoria is concerned. 

The Victorian Government took over the telephone service in Mel- 
bourne from a private compeny in 1887 for £40,000, and at the end of 
1908 the total expenditure (including the original purchase price) was 
£1,458,875, and the total revenue £1,276,624, the excess of expendi- 
ture over receipts being £182,251. As the department has a plant 
worth about £500,000, Mr. Harper is of opinion that the telephone 
service has paid for itself from the start, and now stands at about 
£320,000 to the good. He considers that there ought to be no hesita- 
tion about borrowing £250,000 or even £500,000 to enable the depart- 
ment to carry on its business in a more satisfactory manner. 

Metal Filament Lamps for Street Lighting. —On another 
page of this issue will be found an article dealing with this 
subject, in which are embodied the experiences of a number of 
station engineers with metal filament lamps. At the last 
moment we received from Mr. H. D. Munro a letter dealing 
with the use of metal filament lamps for street lighting in 
Exeter. As this letter contains several points of interest, we 
reproduce it below. Mr. Munro writes :— 

" We have from 12 to 14 miles of street lighting with metal filament 
lamps. Of these, 3 miles, which are tramway routes, have 110-watt 
lamps every 40 yards, and the other streets mostly 55-watt lamps about 
60 yards apart on the average. We took this lighting over two years 
ago on terms about 10 per cent. above those asked for low.pressure 
incandescent gas lighting. Had we known what the average life of the 
lamps would turn out to be we could have given lower rates than those 
for gas. "The results financially have consequently been excellent, the 
illumination by the smaller lamps is quite equal to that of the average 
low-pressure gas mantle, and much better distributed on the ground, 
while the effect of the larger lamp is, of course, much superior. We use 
ordinary inverted brackets attached to existing posts. Our supply 
being at 100 volts these lamps have also been available for the general 
public for the past two years, so that their introduction has been more 
gradual than in many other places. The general result, so far, has been 
that the savings of existing consumers by their use have about counter- 
balanced the normal increase due to new consumers, but there are signs 

that even this temporary check Їз already passing over, and that they 
will tend to accelerate rather than diminish the output before long." 

British Standard Specification for Keys and Keyways.— 
It appears that the question of standardising keys and key ways 
was first brought to the notice of the Engineering Standards 
Committee in June, 1906. The subject was considered suffi- 
ciently important to justify the formation of a sub-committee 
for the consideration of this question. The present report is 
the outcome of the sub-committee's deliberations, during which 
engine builders, millwrights and others were consulted, and 
the merits of the various forms and sizes of keys and the for- 
mule for determining the same were duly considered. The 
report is divided into two sections, the first being a specifica- 
tion for the steel bars from which the keys are to be cut, and 
the second dealing with the proportion of keys and keyways 
recommended. The specification requires a minimum tensile 
breaking strength of 36 tons per square inch, with an elonga- 
tion of 12 per cent. on the test picce specified. A list of 
standard sizes is given, and the margins of manufacture to be 
allowed on merchant bar are defined. By the issue of this 
report it should become possible to order standard steel bars 
from the stock of the various rolling mills by merely quoting 
the designating numbers from the schedule given in the standard 
specification. ‘The price of the specification is 2s. 8d., post free, 

and it may be procured from any bookseller, or direct from the 
offices of the Committee, 28, Victoria-street, Westminster. 


An Electric Cooking Experiment.—To those who are in- 
terested in this subject and desire that the public should take 
more advantage of the undoubted benefits of electric cooking, 
some notes from Cape Town, where the City Council has lent 
a sympathetic ear to a proposal that an attempt should be 
made to induce residents to cook by these means, will certainly 
appeal In connection with this matter, the Electric Light 
Committee reported that although the result of the year's work- 
Ing of the electrical department was satisfactory, every effort 
should be made to popularise the use of electricity for heating 
and cooking purposes, on the same lines as the hire purchase 
of electric motors, which had resulted in a considerable increase 
9f the day load. The electrical engineer advised the Committee 
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that systems of heating and cooking by the use of electricity 
had been recently much improved, and stated that comparing 
the prices of electricity for cooking purposes in Great Britain 
and Cape Town, it would appear that the Cape Town under- 
taking was in an even better position to compete with gas than 
were undertakings in this country, where the average price of 
gas is about 2s. 64. per 1,000 cubic ft. The engineer sug- 
gested the importation of, say, four eleotric ovens, at an esti- 
mated cost of £75, to be offered to consumers for a month on 
trial, during which time no rent would be charged, but the 
energy consumed should be paid for. The engineer also recom- - 
mended the purchase of a few radiators, which should also be- 
come popular owing to their convenience and cleanliness. The 
Committee was of opinion that an experiment should be made 
in the matter of cooking by electricity, and recommended that 
a sum of £50 be voted for the purpose of procuring certain 
electrical ovens and other apparatus, with a view to tests being 
made. After some discussion the Council adopted the recom- 
mendation of the Committee. 


Large Electrically Driven Mine Haulage.—In a recent 
number of “Engineering News” is given a description of 
a large haulage installed in the colliery of the Washington 
Coal & Coke Co., at Dawson, Pa. This is used 800 ft. below 
the surface, to haul 25 mine cars, averaging 3,800 lb. each 
loaded, up a maximum gradient of 8:5 per cent., 8,000 ft. long, 
at а speed of 600 ft. per min. The loaded cars start at the 
bottom of the slope on a 4 per cent. grade, which gradually 
increases till the maximum of 8:5 per cent. is reached near the 
top, where the loaded cars are pulled in at a landing on a 
grade of about 6 per cent. and on a curve of 150 ft. radius. 
The empty cars will be allowed to drift down the slope by 
gravity, controlled by a brake on the haulage drum. This 
drum is 6ft. in diameter and 5ft. wide between flanges, 
and is fitted with а hand brake on one end and a hand 
operated friction clutch on the other end. The haulage is 
driven, through a flexible connection, by a 500 H. P. direct- 
current, compound-wound, non-reversible motor. This is con- 
trolled by three magnetically operated unit switches which are 
in turn operated by a hand controller, carrying only small 
currents, as the main-motor current is handled by the unit 
switches. Thus, difficulties from arcing at the controller are 
eliminated. There is also provided an acceleration relay which 
prevents the starting switches from closing too rapidly. The 
second switch cannot close until the current allowed to flow 
by the closing of the first has fallen to а predetermined value. 
As soon as this value is reached the second switch closes, 
thereby short-circuiting а resistance section, and the current 
rises, but the third switch cannot close until the current has 
again fallen to the predetermined value. This not only pre- 
vents injury to the motor from careless handling during 
acceleration, but also insures the most rapid automatic start- 
ing possible. The controller also has a safety relay, which 
opens the resistance switches in cases of excessive overload, 
and thereby protects the motor while running. If this relay 
operates while the motor is running, the motor does not stop, 
but is automatically brought up to its full speed again. 


Simple Motor Testing Board.—The “Electric Railway 
Journal " gives an account of а simple but complete motor test- 
ing board which has recently been installed at the Wheaton 
shops of the Aurora, Elgin & Chicago Railroad. With this 
equipment it is easily possible to give railway motors very 
thorough heating and voltage tests. Current for testing is 
available at 2,300 volts. A transformer lowers this poten- 
tial to 110 before the current is| delivered to the board. 
There are three panels on the board, as follows: No. 1, for 
controlling the current supply ; No. 2, for voltage tests ; No. 
9, for heating tests. For the voltage tests which range up to 
1,500 volts the 110-volts current is stepped up by a trans- 
former and regulated through resistance grids, the controller 
for which is mounted behind the middle panel of the board. 
In mounting the resistance controller the shaft was extended 
through the board and а new dial and wheel were placed in 
front. This dial is graduated to indicate the voltage across the 
testing leads. The range of voltage is from 0 to 2,300 volts, 
The voltage used in testing is also indicated by a voltmeter 
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mounted on this voltage test-panel. Ordinary plug ter- a short-circuit occurred immediately in most cases, although 


minals with long cables are used to reach the work tested. 
Armatures are tested at 1,000 volts and fields at 1,500 volts. 
For the alternating-current load tests, current is taken from 
the 2,300-volt mains and transformed by two 20 kw. trans- 
formers to 220 volts. At the latter pressure it is delivered to 
the terminal plugs of the heating test panel. 
this circuit is a water-barrel resistance, placed on the shop door 
directly behind the board. The movable electrode of the 
water barrel is regulated by a hand wheel on the front of the 


In series with 


control board, and the current flowing is read directly from. 


an ammeter mounted near one end of the panel. When an 
armature is to be given a heat test it is placed in a special 
stand, on which is mounted a yoke with brush-holders. Brushes 
are set on the commutator and, for а standard motor armature, 
a current of 150 amperes is passed through the coils for 30 
minutes, at which time operating load conditions are reached. 
Under this test а short-circuited coil will show in about 15 
seconds. 


Railway Electrification versus Oil Fuel.—The question of 
forest fires originating from sparks discharged by steam loco- 
motives on railways is not of much importance in this country. 
In the United States, however, it has been engaging the 
attention of a Public Service Commission, owing to the damage 
done in the State forest preserves, According to the Rail- 
way and Engineering Review," the Commission, in going into 
the subject, considered three remedies: (1) Improvement in 
the method of operating coal-burning locomotives, clearing the 
right of way, patrolling and the use of fire extinguishing 
trains ; (2) eiectrification of the roads ; (3) the use of oil fuel 
instead of coal between April lst and November 1st of each 
year. Considering each method in detail, the Commission 
reached the conclusion that the first would only work an 
improvement in the situation without providing an effectual 
remedy. Of the other two, electrification was rejected on 
account of the expense involved, and oil fuel was considered 
the most practical means within reach. The opinion regarding 
electrification was based upon a report made for the commis. 
sion by Mr. E. B. Katte, chief engineer for electric traction, 
New York Central lines, relating to the electrical equipment: 
of the Mohawk & Malone, the Carthage & Adirondack and 
the New York & Ottawa roads. Mr. Katte considered 
that the 11,000-volt single-phase alternate current system 
was imperatively indicated, on account of the long dis- 
tances, heavy trains and long intervals between trains. 
There would be necessary 800 miles of main track, and 
the traffic would require 67:7 passenger trains per day, 
averaging 116 tons each, and 27:6 freight trains per day, 
averaging 476 tons each. This ғегуісе would require 88 elec- 
tric locomotives, and these would displace 42 steam engines. 
The total cost of installing such a system would aggregate 
£1,930,000, divided into the following items: Power station, 
£285,000 ; transmission and trolley lines, £845,000; sub- 
statione, £170,000; locomotives, £380,000 ; engineering and 
construction, £250,000. Against this there wonld bea credit 
of £99,000 forthe discarded steam locomotives, leaving a net cost 
for electrification of £1,840,000. The net operating costs 
under electricity were estimated at £231,300. In these esti- 
mates the cost of coal was assumed at 16s. per ton, electric 
current at 0:325d. per kilowatt-hour, and repairs to electric 
locomotives at 14d. per mile. The present operating costs for 
steam locomotives on these lines are found to average 4d. per 
mile for repairs and 6d. per mile for fuel. 


Earthing Tests on a German Single-Phase Railway.—An 
interesting set of experiments which were recently carried out 
on the German experimental railway at Oranienburg is 
described in the “Railway and Engineering Review.” This 
line is, as will be remembered, a single-phase one, with the 
overhead wire supplied at a pressure of 6,000 volts and a fre- 
quency of 25. The object of the tests was, more espccially, 
to investigate the effect of a break in the overhead wire. The 
tests were carried out during damp weather. A wire was 
hung with one end over the overhead line, while the other end 
was moved in turn to various positions on the roof and 
sides of a passenger car. As soon as the switch was closed 


sometimes a second or two elapsed before a sufficient cur- 
rent passed to open the maximum cut-out at the station. 
This out-out was set for 800k.v.a, When the short-circuit 
was moderated by the introduction of a water resistance 
sufficient to prevent the cut-out from operating, the point 
where the current was passing gradually heated up and finally 
ignited. In some cases the car covering possessed sufficient 
resistance to prevent much current passing, but only in a 
single case was a position found where a partial short-circuit 
resulted, which, while failing to operate the cut-out, might 
have given rise to a fire. Usually, when the wire was lying on 
the roof without causing a short-circuit, a slight movement of 
the car would bring about a dead short-circuit. "This would 
usually occur at the ventilators of the gas lamps, as these were 
in good metallic connection with the frame. The experiments 
were varied by allowing the live wire to hang down and 
moving the car up against it. In this case the wire usually 
first came into contact with a plain wood projection, and yet 
a short-circuit occurred almost immediately in every case, 
owing to the dampness of the wood. It was generally pos- 
sible to follow the path of the current by eye as it passed along 
from the metal sheeting to the truck, jumping any gaps in its 
way. The inside of the car also was tested by means of an 
electrostatic voltmeter, while the live wire was lying on the 
roof without producing a short circuit. No appreciable vol- 
tage could be discovered anywhere, even when the metal lamp 
support in the roof was touched. Оп the whole, the experi- 
ments indicated that little damage is likely to result from а 
falling live wire, even in the absence of special earthing 
arrangements on the car roof. 


Current Topics. 


Under this heading will be given each week brief reference to 
some of the more important matters of which further particulars 
will be found in subsequent pages of the current issue. 


In an article on Metal Filament Lamps we give the opinions of а 


number of supply engineers on the present position, and particulars 
of progress in the lighting of side streets. 


In & separate article will be found details of Modern Metal Fila- 
ment Lamps and Fittings. 

Recent progress in Arc Lamps is described in the INDUSTRIAL 
SUPPLEMENT '" accompanying this issue. 

Dr. W. H. Eccles contributes an article on Recent Patents in 

'ireless Telegraphy and Telephony. 

Opinions of builders on the advantages of electricity in building 
operations, and tariffs for such supply in various parts of the country, 
are given in an article continued from our last issue. 

We give extracta from Mr. J. H. Rider's reply to his critics, con- 
cerning points in his recent Institution Paper on the L.C.C. Tram- 
ways. 

Messrs. Willans & Robinson are placing on the market a new turbo 
pump for high and low lifts. 


A new electrolytic meter. due to Mr. Thorpe, is being placed on the 
market by Mr. Haydn Harrison. 


Interest in the arrangements between the Marconi Companies and 
the Post Office is revived by the issue of a lengthy circular to the 
shareholders of the companies setting out the position which the 
recent agreement brings about. Emphasis is placed upon the fact 
that no part of the business of the parent company (Marconi’s Wire- 
less Telegraph Co.) is affected by the new arrangements. 


The balance-sheet of the electrical exhibition held at Manchester 
last year shows a satisfactory profit after bearing the very heavy 
expenses of £6.317. 15s. 2d. Exhibitors, who provided over £10,000 
of the receipts, received & return of 20 per cent., donors received 
10 per cent. return, those responsible for the inauguration and 
management received £3,274. 158. 3d.. and £740. 8s. 5d. was dis- 
tributed amongst charities. 


The South Shields Tramways committee have decided to instal 
meters on their tramcars. 


Last. week the Council of Aspull formally transferred their electric 
lighting order to the Lancashire Electric Power Co. 


The electricity works of the Fleetwood District Electric Light & 
Power Synd. have been taken over by the Fleetwood Council. 
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The Council of Oulton Broad are considering the best course to 


pursue in regard to their provisional order. 


Sowerby Council have sealed the deed of transfer of their electric 


lighting order to the Electrical Distribution of Yorkshire (Ltd.) 


The Dawlish Council have approved plans for the erection of elec- 
tricity works in their district by а company, to whom the Council's 
electric lighting order (1903) was transferred. Consent has been 


given to the use of overhead cables in the rural parte. 


The Widnes Council are considering the question of electricity 
supply in the district. Negotiations are proceeding with & company 
for & supply in bulk from Weston Point, and the engineer has also been 
réquested to prepare plans for a municipal scheme. The Widnes pro- 


visional order was obtained in 1904. 


Mr. Hayward, chairman of the Electricity Committee at Walsall, 
spoke of the great economies effected by the introduction of me- 


chanical stokers. 


Ald. Rennoldson, chairman of the Electric Committee at South 
Shields, stated that during the 12 years of the existence of the 
electricity undertaking gross profits had been £99,448. This state- 
ment was made during the discussion of a proposal to reduce in a 
wholesale manner the salaries of the four chief officials of the elec- 


tricity undertaking. 


To enquire into the differences which have arisen between West 
Hartlepool Corporation and the Cleveland & Durham County Electric 


Power Co., with regard to the supply of current to the tramways, 
the Board of Trade has appointed Mr. J. Davies Williams. 


Middlesbrough Council have approved a vote of £15 to Mr. H. M. 


Taylor, the borough electrical engineer, and Mr. R. Scoteon, his 


aksistant, as an honorarium for permitting the use at the electricity 
works of two automatic regulators for which patent rights have been 
obtained by those gentlemen. 


The inauguration of fast speed non-stop trains on the London tube 
railways has made further development on the Charing Cross, Euston 
and Hampstead line. 


The battleship “ Collingwood," now undergoing equipment at 
Devonport, will possess the latest electrical appliances for controlling 
nearly all operations on board. 

Particulars are given of the forthcoming motor exhibition at 
Olympia, which promises to be an event of industrial importance. 

Legal.—At Hamilton Sheriff Court on Tuesday the general manager 
and manager respectively of a colliery were charged at the instance 
of the Home Office with having committed a breach of certain regula- 
tions under the Coal Mines Regulation Act. The case against the 
general manager was abandoned, and the charge against the manager, 
of failing to keep the trailing cables for the electric coal-cutting 
machines in the pit protected with either galvanised steel wire armour- 
ing or other effective covering, was dismissed after the evidence had 
been heard. 

Companies Meetings.—At the recent meeting of the Alby United 
Carbide Factories the chairman announced that the consumption of 
electrodes in the manufacture of carbide constituted an important 
item in the manufacturing costs, but it was anticipated that, by a 
mechanical method of stoking which was about to be put into use, 
the life of the electrodes would be increased by about one-third. 
The company has a large interest in the North-Western Cyanamide 
Co. The latter, apart from producing nitrate of lime, is increasing its 
plant for the conversion of cyanamide into ammonium sulphate 
to a capacity of 12,000 tons per annum. 


[SE 
INSTITUTIONS AND SOCIETIES. 


MANCHESTER SECTION OF THE INSTITUTION OF ELECTRICAL 
ENGINEERS.—This section will open its 1909-10 session on Friday, 
October 22nd, at 7:30 p.m. The meeting will be held in the Banqueting 
Hall of the Midland Hotel, Manchester, and Mr. S. J. Watson, the 
chairman, will deliver his inaugural address, A smoking concert 
will follow. 

INSTITUTE OF METALs.— The autumn meeting of this institute 
opened at Manchester yesterday, and will be continued to-day. The 
mem bers assembled in the hall of the Municipal School of Technology, 
where they were welcomed by the Lord Mayor of Manchester (Ald. E. 
Holt) А selection of Papers was then read, and in the afternoon 
the members were received at the University by the Vice-Chancellor, 
Mr. Alfred Hopkinson, K.C., and then inspected the new engineering 
laboratories. A reception by the Lord Mayor was held at the Town 
Hall in the evening. To-day a number of Papers will be read in the 
morning, and certain works visited in the afternoon. 


ASSOCIATION OF ENGINEERS-IN-CHARGE.— At the first meeting of the 
present session of the Association of Engineers-in-Charge on Wednes- 
day last, Mr. H. Adams took standardisation as the subject of his 
presidential address. The first notable and practically successful 
effort at standardisation, as we now understand it, occurred, he said, 
when Sir Joseph Whitworth introduced his standard screw threads 
for bolts and nuts (1841-57). Messrs. Willans & Robinson carried 
this principle to its extreme limit of usefulness, where every part of 
an engine was gauged to the thousandth of an inch so as to be 
perfectly interchangeable at any time. The formation of the En- 
gineering Standards committee by the Institution of Civil Engineers, 
at the suggestion of Sir John Wolfe Barry in 1901, was the first 
combined effort at standardisation. The main committee was rein- 
forced by representatives of the Institution of Mechanical Engineers, 
the Iron and Steel Institute, the Institution of Naval Architects, and 
the Institution of Electrical Engineers ; but besides the main com- 
mittee, twelve sectional committees and twenty-four sub-com- 
mittees had, up to the present, been formed to carry on the work. 
Many branches of standardisation can, of course, be considered ; Mr. 
Adams dwelt mainly in his address on the mechanical side of the 
subject, but referred at some length to the question of candle-power, 
which standard is at the present time of great importance. After 
describing the various standards of light, he mentioned that the 
helium tube suggested by Mr. Nutting, of the Bureau of Standards in 
the United States, appeared to be very promising, and was especially 
interesting on account of its novelty and simplicity. It was found 
that a capillary tube, say a couple of inches long and one-tenth of 
an inch in diameter, could readily be so excited as to give an ex- 
tremely steady light of 1 or 2 candle-power per inch of length, and 
that the tubes could apparently be readily duplicated to give con- 
cordant results. The application of a standard of illuminating value 
to coal gas was, he considered, somewhat of an anomaly, since 
incandescent mantles had been so widely adopted, and the calorific 
value was now the main consideration. A combined test would 
probably be ultimately substituted as a standard for the present test 
of the candle-power of the naked flame. In conclusion, reference 
was made to the proposal of standard notation for algebraic formule. 


ARRANGEMENTS FOR THE WEEK. 


FRIDAY, October 15th (to-day). 
THE INSTITUTION OF MECHANICAL ENGINEERS. 
$ p. m. Meeting in the Institution House, Storey’s Gate, St. 
James's Park, S.W. Paper on Неаб Transmission," by 
Prof. W. E. Dalby. | 
MONDAY, October 18th. 
JUNIOR INSTITUTION OF ENGINEERS. | 
7 p.m. Meeting at the Royal United Service Institution, White- 
hall. Paper on Тһе Re-inforced Concrete Construction of 
the New General Post Office Buildings, London," by Mr, J. A. 
Watson. 


TUESDAY, October 19th. 
SoutH WALES INSTITUTE OF ENGINEERS. 

2:30 p.m. Meeting at Cardiff. Paper on The Electrification of 
the Ferndale Collieries," by Mr. W. Н. Patchell. 

FRIDAY, October 22nd. 
PuysicaL Socrety oF LONDON. 

5 p.m. Meeting at the Imperial College of Science, Imperial 
Institute Road, South Kensington. Agenda: (1) “Оп Cadmium 
Amalgams and the Normal Weston Cell,” by Mr. F. E. 
Smith. (2) The Production of Helium from Uranium and 
Thorium,” by Mr. F. Soddy. (53) The Production of Radium 
from Uranium,” by Мг. F. Soddy. (4) ‘‘ Note оп a Gravita- 
tional Problem,” by Mr. C. V. Burton. 


MANCHESTER SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 
7:30 p.m. Meeting at the Midland Hotel, Manchester. Presi- 
dential Address by Mr. S. J. Watson. 
ELECTRO-HaRMONIC SOCIETY. 
8 p.m. Smoking Concert in the King’s Hall, Holborn Restaurant. 


Corps of Electrica] Engineers (London Division). 
Officer Commanding, Col. R. E. B. Crompton, C.B. 
Monday, Oct. 18th, Practice for the Hopkinson Cup, 7:0 p.m. to 
“А” Company Jf 9:50 pu. | 
Tuesday. Oct. 19th, Practice for tte Hopkinson Cup, 7:0 p.m. to 
“В” Company 9:30 p.in 
Wednesday, Oct. 20tb. Gymnasium, 6:30 p.m. to 9:50 p.m. 
Thursday, Oct. 2lst, Practice for the Hopkinson Cup, 7:0 p.m. to 
“С Company 9:30 P m. 
Friday, Oct.  22nd,| Practice for the Hopkinson Cup, 7:0 p.m. to 
“D” Company Ј 9:30 p.m. 
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TWELVE MONTHS PROGRESS IN THE USE OF METAL FILAMENT LAMPS FOR 
STREET LIGHTING. 


When the metal filament lamp was first placed on the market 
a number of people were immediately struck with the gift of 
prophecy—largely uninspired, as a matter of fact. Things 
good and bad were predicted for the electrical industry, if 
once these lamps gained any foothold—electric lighting would 
become universal, or, on the other hand, the greater part of the 
plant in existing generating stations might as well be trans- 
ferred to the scrap heap as stop where it was. But, as far as 
we remember, one direction in which this lamp has since 
found а wide application was frequently neglected by these 
prophets, and that was for the lighting of side streets, or even 
the principal streets, of small towns. It is fairly evident that 
to instal flame arc lamps in such positions would be rather 
uneconomical, while the use of either Nernst or ordinary 
carbon lamps in fairly large units was inefficlent from the 
electrical point of view. The metal filament lamp has just 
filled the breach, for it is now possible to obtain a high effi- 
ciency lighting unit giving sufficient illumination for the pur- 
pose at a low cost. It is, therefore, not surprising that such 
lamps are finding an increasing application both in London, 
where the lighting of Baker-street and of Marvlebone-road 
may be specially commended to the notice of our readers, 
and in the provinces, in towns both small and large. In the 
following notes we are able, through the kindness of the 
engineers concerned. to give some details of their experience 
both in this direction and with the new lamps generally. 


MARYLEBONE. 


Мг. A. Носн SEABROOK, of Marylebone, informs us that he 
has nearly completed the conversion of 1,964 street lamps, 
which are being changed over from gas to electricity, and that 
the Lighting Committee of the borough, a separate committee 
to the Electric Supply Committee, are so satisfied with the 
result that they have recommended the Council to convert 165 
more. Further, all gas lamps are to be converted, as the 
electric light mains are sufficiently extended to allow this to be 
done. The fittings used, which were designed by Mr. Haydn 
Harrison, are of an exceedingly neat design, consisting of two 
metal filament lamps in each lantern. In the side streets 
two 40-watt lamps are used, and at crossings and streets of 
medium importance two 50-watt lamps. In the Marylebone- 
road, Orchard-street, Baker-street and other main streets, 
two 88-watt lamps are emploved, one. 200-watt lamp being 
fixed on the refuge posts. We may mention that these lamps 
are now employed throughout the Marylebone-road and Orchard- 
street, continuing through to Finchley-road ; and in Portland- 
place, Great Portland-street, Harley-street and Wigmore-street. 
It would, therefore, appear that, as Mr. Seabrook suggests, 
the Marvlebone Lighting Committee is pretty well satisfied 
with this method of lighting. The 1,964 lamps mentioned 
above are costing nearly £1,500 less than was paid for gas; 
nevertheless, a profit is being made on the electric lighting. 


CROYDON. 


We have also received some interesting information from 
Mr. А. C. CRAuB, of Croydon, who informs us that there are, at 
the present time, approximately 265 side-street lamps erected in 
that borough. These lamps contain a single 200-volt 88-watt 
Osram lamp, giving approximately 70 c.p., and as the candle- 
power is maintained. up to about 100 per cent. during the life 
of the lamp, the lighting of the road by such lamps is decidedly 
superior to that given by the ordinarv incandescent gas lamp. 
These lamps are placed in a specially designed fitting supplied 
by Mr. H. Harrison. Until the advent of these lamps the 
Croydon authorities were not particularly energetic in pushing 
side street lighting, but this matter has now been taken up 
very strongly, and the number of lamps is being rapidly 
increased with satisfactory results. Separate street hghting 
mains are being laid at the same time as the ground is opened 


for other cables, and the whole of the public lighting is con- 


trolled by means of remote control switches in sub-stations. 
In Croydon, the Local Government Board raised some difficulty 
in granting loans for street lighting, and the committee have 
come to the conclusion that the best 
arrangement is to pay for all street 
lighting extensions out of surplus 
revenue. The lamps are charged 
at the same price as is paid for the 
gas lamps, namely, £3. 7s. 6d. and 
£2. 18s. 4d. The fitting employed 
in Croydon side streets is shown in 
Fig. 1. 

With reference to the high candle- 
power metal filament lighting, this 
matter has had very careful con- 
sideration, and it is proposed to 
scrap all the enclosed arc lamps 
(direct and alternating). and to 
replace them by high candle-power 
metal filament lamps. Although 
it is not definitely decided whether 
a specially designed lantern con- 
taining three 110-watt 200-volt 
lamps shall be used, a number of 
these are being erected and are 
giving very satisfactory results. 

Although the lighting efficiency 
in candles per watt 1s not so high as 
with the magazine flame lamp, the 
initial cost is about one-sixth of {the 
arc lamp, and beyond the cost of lamp 
renewals and current, there is very 
little further expenditure. А life of Fic. 1.—Frrrinc EMPLOYED 
2,000 hours can be safely reckoned 1n Croypon SIDE Streets. 
on for both the 88-watt and 110- 
watt lamps. In the case of the 110-watt lamps suspended 
from trolley poles, these are spring suspended. It is found, 
however, with the 88-watt lamps hung from trolley poles, that 
these do not require this refinement. A fitting of this kind is 
shown in Fig. 2. 


Fre. 2.— METAL. FILAMENT Lamp FrrrING HUNG FROM TROLLEY Роге. 


Mr. Cramb anticipates that almost the whole of his present 
arc lighting will be replaced by high candle-power metal fila- 
ment amps with the possible exception of the main road. Several 
fittings with a single 330-watt, 200-volt lamp have been erected, 
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and, when on the ordinary poles, give extremely satisfactory 
results. When these lamps are suspended from tramway 
poles, however, careful spring suspension is required. А 
factor which has prompted the adoption of three 110-watt 
lamps instead of a single 330-watt lamp, is the fact that even 
if one lamp fails it still has two-thirds of the total candle- 
power, thus getting over the trouble of possible extinctions. 

The general effect of the introduction of metal filament lamps 
has had the effect of keeping the output almost stationery for 
the last two years. Realising the great advance and saving 
to the consumer, the lamps have been pushed rather strongly, 
and owing to the fact that the greater portion of the 
supply is alternating current, very large economies have been 
effected, many of the consumers accounts not exceeding one- 
third of the former amount. Although the technical journals 
and managers of electrical supply undertakings advocate the 
principle of more light at the same cost, owing to the eager- 
ness of local contractors for increased profit, they have pushed 
auto-transformers on all possible occasions. In Mr. Cramb’s 
opinion, the objection to the metal filament lamps is their 
high price. He quite appreciates the fact that many managers 
have decided that the price ought to be high, but in his opinion, 

this is a great mistake. For he finds that consumers are per- 
suaded to try metal filament lamps. From some cause or 

other, a lamp breaks, and they are asked to pay out 4s. 3d. for 
a new lamp. The result appears to be that instead of having 
a satisfied consumer, the gas company is more likely to obtain 
an addition to their number. Не is of the firm opinion that 
the metal filament lamps should not be sold at more than 2s. 
each, and he is hoping the day is near when reliable lamps will 
be obtained at a price not exceeding this amount. 

Mr. Cramb fully realises that in view of the reduction in 
output, consequent on the metal filament lamps, it would be 
necessary to develop other applications of electricity. Not 
only do the electric supply authorities suffer, but the manu- 
facturers also have to recognise that their prosperity depends 
upon the progress of the supply authorities. 


BRIGHTON. 

Mr. Јонх CHRISTIE, of Brighton, gives us the following 
information with regard to metal filament lamp work in that 
town, where, it will be remembered, the introduction of this 
lamp caused a large decrease in the load. 

He writes as follows;:—“ Аз you are aware, there is a large 
portion of the central area of our supply Where 115 volts is 
still available. Consequently, metal filament lamps could 
be fixed without any modification in the wiring, and they have 
in this area been almost universally adopted. I should say 
that in Brighton, relative to the size of the undertaking, there 
are possibly more metal filament lamps connected than in 
any other town in the country. The eff&t has been that, 
during the last three years, we have dropped a total of about 
500 kw. on our lighting peak load, in spite of a considerable 
increase to our total connections. We have now, however, 
turned the corner, and our peak lighting load is again still 
rising. 

We have been fortunate in developing, for а town like 
Brighton, а very considerable increase in our power day load, 
which has to a great extent neutralised the falling off in our 
lighting units, and coincident with the general adoption of the 
high-efficiency lamps, our maximum demand rate of charging 
was altered from 7d. and ld. to 6d. and 2d., with an alternative 
flat rate of 4d. per unit, and this has been the means of enabling 
us to obtain a slightly higher average price from our consumers, 
thus giving our undertaking some little share of the economies 
which the consumer effected by adopting the new lamps. 

My own impression is, that our undertaking has only got 
а momentary set back due to the advent of these lamps, and 
we find that many of our large consumers, now that they have 
ascertained the economies which these lamps effect, are 
increasing their standard of illumination and beginning to take 
the saving which they effected out in increased light. The 
greatly improved lighting has undoubtedly enabled us to 
obtain many new consumers, and what is more important 
still, to retain and satisfy many of our old consumers who were 


threatening to revert to gas owing to the very unsatisfactory 
lighting which they obtained from the old carbon filament 
lamps. 

“With regard to street lighting, up to the present we 
have only used Tantalum lamps in place of the old carbon 
filament lamps for side street lighting. These have enabled 
us to give a considerably improved light for slightly less cost. 
I am at present experimenting with a batch of 50 tungsten 
lamps, but have not had these in use sufficiently long to obtain 
any reliable data as to the cost. The effect with them, how- 
ever, is a distinct improvement, and it is purely а matter of 
finding out whether the cost of renewals under rather try- 
ing conditions will be sufficiently low to justify their general 
adoption." 


POPLAR. 

Mr. J. H. Вожрех, of Poplar, informs us that, as the result 
of the change over from carbon lamps for street lighting during 
the year ended March 31st last, a saving of £408 in the cost of 
current has been realised. The cost of carbon lamp renewals, 
during the year prior to the change over, was £162. 8s. and for 
metal lamps during the year of the change over £497, an 
increase of £334. 12s., thus showing a net saving to the borough 
of £73. 15s., without taking into consideration the number of 
lamps converted from gas in this interval. The borough has 
gained in efficiency of street lighting from an initial 24 с.р. 
per post to 50 c.p. per post. On most of the posts converted 
the gas lantern is still in use, special fittings having been 
only employed in a few thoroughfares. The load on this station 
has been fairly well maintained, notwithstanding the adverse 
effect of the new lamp upon the lighting demand. There has 
been an increase in the number of lighting connections, and a 
more extended use has been made of the supply by existing 
consumers, accompanied by an increase in the candle-power 
of lighting. 


PENARTH. 

With regard to the dev Чын of metal filament lamp 
work during the past 12 months, Mr. CAMERON, of Penarth, 
writes us as follows :— Dealing with street lighting, ] mav 
mention that we have some 100 odd posts lighted by electricity 


in Penarth. We commenced the street lighting by fixing two 


25 c.p. Tantalum lamps in series on each post. This was con- 
tinued until the high voltage metal filament lamps came on 
the market, after which we tried sample posts with one 50 c.p. 
lamp on each. The illumination from the tungsten lamps 
appears equally as good to the naked eye as that given by 
Tantalum lamps. Recently I have converted most of the 
street lamp posts and am now using 1-50 c.p. high-voltage 
tungsten lamps at each post. Some of the test lamps have 
given a life of over 4,000 hours, while taking the various lamps 
throughout I have obtained an average life of considerably 
over 1,000 hours. I may state that I am using no special 
fitting for street lighting. Referring to the effect of the 
general working of the station bv the introduction of these 
lamps, I think they have been beneficial to us. In some cases 
the consumption has greatly decreased, but on the whole I 
find that people are now using greater candle-power, which 
leaves the consumption practically the same. The increase 
in our business during the last year has been due to the use of 
these lamps." 


WEYMOUTH. 

Mr. J. Н. BoLAu, of Weymouth, informs us that during 
1907-1908 the public lamps in that town were altered from 
Nernst to Osram and Tantalum, two lamps in series being used 
on each post. In March, 1907, there were 262 posts, having 
an aggregate candle-power of about 10,000 in addition to the 
arc lamps; and this figure had increased in March, 1909, to 
282 posts with a candle-power of over 16,000, the consumption 
being practically the same. The lamps were changed simply bv 
inserting a piece of hard wood in the lantern, on which were 
fixed two lampholders, and with this arrangement the absence 
of shadow has been found to be very advantageous. Mr. Bolam 
informs us that the introduction of metal filament lamps on 
the private supply has meant a loss in revenue to the under- 
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taking, and the effect on an over-capitalised station, like that 
at Weymouth, is very marked at the present time. Moreover, 
the absence of a good power load in a watering place makes 
the check verv apparent. Mr. Bolam considers that the future 
depends on the apparatus which is available for heating and 
cooking, and on the efficiency and cheapness of this apparatus. 
It is no use, he thinks, talking to consumers about such 
matters when they have to pay the present high price for this 
equipment. No hiring powers are available at Weymouth, 
and the undertaking is, therefore, also handicapped in this 
wav. Mr. Bolam thinks the Therol " water heater is very 
promising, but that its present price prevents any but the rich 
patronising it. 


COATBRIDGE. 

Mr. W. D. Moreay, of the Coatbridge & Airdrie Electric 
Supply Co. (Ltd.), is in a happier position than some engineers. 
The greater portion of the output from his station is for power 
purposes and consequentlv he has not noticed the effect of 
metal filament lamps on the output in so marked a way as he 
would otherwise have done. His experience has been that in 
most cases the old 16 c.p. 60 to 65-watt lamps have been 
replaced by 63 to 80-watt metal filament lamps, which have, of 
course, greatly added to the illumination obtained. At the 
present time Mr. Morgan is experimenting with some 75 c.p. 
metal filament lamps for street lighting, but, so far, no definite 
decision has been arrived at as to whether all the lighting 
should be converted to this system or not. With regard to the 
future effect of these lamps, Mr. Morgan thinks that they will 
undoubtedlv prove а boon to the electrical industry, although 
for the first few years it will probably mean a reduction in the 
output of purelv lighting stations. There is another effect, 
which must also be recognised, namely the ratio of revenue to 
. capital expenditure in the case of small houses will render this 
class of consumer less profitable. 


BEXHILL. 

Mr. W. T. LE Feuvre. of Bexhill, informs us that street 
lighting of that borough is effected by 320 two-light pillars 
fitted throughout with metal filament lamps. The imme- 
diate result of this arrangement was to reduce the street light- 
ing account by £300 and to increase the candle-power to nearly 
double the amount. The general introduction and use of these 
lamps has, after a slight temporary check, been distinctly 
heneficial to the Bexhill station and during the last six months 
30 per cent. more consumers have been connected than dur- 
ing апу corresponding period. 


WEST BROMWICH. 

Mr. W. A. Jackson, of West Bromwich, is in rather an 
unfortunate position in his undertaking. He finds that it is 
not possible to develop street lighting in West Bromwich by 
means of metal filament lamps owing to the fact that gas is 
sold at 1s. per 1,000 cubic ft. Up to the present, owing 
to new connections, he has been able to counteract the 
effect of the decreased revenue due to the adoption of 
metal filament lamps, but he thinks that it will be some 
years before апу increased sales for lighting can be expected. 
Mr. Jackson finds that in West Bromwich energv is supplied 
chiefly for traction and power purposes and that lighting in 
such a town in competition with cheap gas and inverted 
mantles is becoming a secondary matter. 


HORSHAM. 

Mr. J. B. Moreax, of Horsham, writes us as follows on the 
metal filament lamp question :— 

“ I consider the advent of the metal filament lamp as the 
greatest boon that could have been given to the electric light- 
ing world. It came at a time when the development of incan- 
descent gas burners was beginning to have a very unsettling 
effect on electric lighting consumers. Of course, there are 
consumers of electricity for hghting who would not and could 
not go back to gas for business reasons, but in a town of our 
size there are few consumers so placed. The great majority 
of lighting consumers want a bright and cheap light, if it 
happens to be the healthiest and cleanest and most convenient 


all well and good, but if it happens not to be possessed of these 


desirable qualities, then a large number will still use it and put 


up with its undesirable qualities in order to ebtain the bril- 
liancy and cheapness.” 
„The carbon filament lamp certainly did not show to very 


great advantage against the ordinary incandescent light, but 


when it came to be pitted against the inverted gas burner the 
result was very unfortunate for the carbon lamp. Consumers 
were beginning to waver, but just at the right time came the 
Tantalum lamp. This undoubtedly stopped the defection ; 


a bright white light, less than half the current consumption 


per candle-power, and all the advantages of electric light. The 
tungsten lamp next came into the field, and now that the price 
of these lamps is down and the smaller candle-powers are avail- 
able, I do not think there is any need seriously to fear the com- 
petition of gas. Undoubtedly they have reduced our revenue, 
but being a direct current, 230 volt supply, we have not 
suffered to any serious extent. I find that our consumers 
were already satisfied with their bills, and the result here, 
broadly speaking, has been that consumers are taking more 
advantage of the high candle-power than of the idea of reducing 
their bills. We have undoubtedly taken on many new con- 
sumers entirely upon the merits of these lamps, and I find that 
the general satisfaction expressed by our consumers both on 
the score of light and price, is acting as a splendid advertise- 
ment for both the lamps and ourselves. Personally, I have 
never hesitated to recommend their use, as while realising the 
effect on our revenue, I felt sure any such reduction was only 
a temporary affair.” 

Turning to the street lighting question ; we have suffered. 
This town adopted electric lighting primarily with the idea of 
improving the lighting of the streets, and the whole of our area 
was gradually changed from gas to electric lighting. Two 
carbon 16 c.p. lamps were used in conjunction with a Reason 
reflector fitting. The result was a much better standard of 
lighting. The lamp posts were re-spaced, and for a town of 
our size we were certainly very well lighted. Owing to the 
long burning hours, the lamps required several changes per 
annum in order to get the best effect. When the Tantalum 
lamp appeared, we carried out some life tests in the street 
lamps and we decided to change over the whole system to 
Tantalum lamps. Two 23 с.р. lamps are now installed in 
each lantern and the increased lighting is greatly appreciated. 
Our revenue has, of course, decreased, as we are paid at a rate 
per unit and not а fixed price per post. We use lamps of 
5 volts higher marking than our statutory voltage—-viz., 
2-120 volt lamps in series. Every lamp is tested for con- 
sumption and marked to three decimal places, and all lamps 
are carefully paired. The result is that last year’s working 
gave us an average life of 1,860 hours per lamp. We have 
tried tungsten lamps in the few posts in which the reflector 
fittings will allow, and although we do not get such uniformly 
good results as regards life as with the Tantalum lamps, they 
are very satisfactory from the * public eye’ point of view." 
ISLE OF WIGHT. 

Mr. A. E. Mayes, of the Isle of Wight Electric Light & Power 


‘Co., informs us that he has not had “ wire " lamps in use for 


street lighting for a complete vear and, therefore, cannot give 
us full particulars with regard to the average life of these lamps. 
He. however, finds that the saving of current is evident, but 
thinks that at least one vear's run 18 required before it can be 
discovered whether the renewal item is excessive or not. So 
far, he has found that two lamps of 25 c.p., each burning in 
series at 240 volts in one fitting, last longer than one 50 c.p. 
lamp burning singly in the same fitting. By using a special 
adaptor, it has been possible to arrange two lamps in the 
present single 9 in. spherical globes with a 4 in. gallery. The 
minimum illumination between the posts is, Mr. Mayes finds, 
higher with. metal lamps than with the carbon. He has also 
noticed that these lamps will stand variations in pressure 
better than Nernst lamps, and that only recently when a sudden 
rise in pressure occurred on one side of the svstem all the 
resistances of the Nernst lamps blew but none of the metal 
lamps suffered. 
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BOURNEMOUTH. 

Mr. E. L. IxoRAM, of the Bournemouth & Poole Electricity 
Supply,Co., informs us that in Christchurch the Nernst street 
lamps are being replaced by metal filament lamps, 50 c.p. 
lamps being used instead of } ampere, 250 volt Nernst lamps 
and 100 c.p. metal filament lamps in place of 4 ampere 250 
volt Nernst lamps. This conversion has only been undertaken 
recently, and so far it is found that maintenance is less heavy 
with metal filament lamps and ilumination is much better 
maintained. 


CANTERBURY. 

Mr. C. A. Вілѕснеск, of Canterbury, informs us that since 
using metal filament lamps in the streets of that town, an 
opinion has been verv generally expressed that the street light- 
ing is satisfactory, and better than it ever was. These favour- 
able opinions were not expressed when carbon filament lamps 
were being used. With regard to the financial side of the 
question, he does not think the difference is so very great, as 
in Canterbury a fixed sum per post per annum is paid, and the 
amount now saved in current is greatlv taken up in buying а 
more expensive lamp. Mr. Blascheck is employing no very 
special fitting, though he is convinced that it is better for the 
lamp to be exposed to the air rather than enclosed in a globe, 
the advantages being that the lamps last longer, and there is 
not any need for so much cleaning. Metal filament lamps 
have been of great advantage to the Canterbury undertaking, 
though they are probably not at present feeling the full benefit 
of them. The output considerably decreased about two 
vears ago, but since then has picked up again, and is now 
slightly ahead of the previous record. Mr. Blascheck is con- 
vinced that these lamps are an advantage to the undertaking, 
as they allow very successful competition with gas mantles. 
The number of street posts in Canterbury is now about 650. 
There are not more than 50 gas lamps remaining, and even 
these will, in the course of the next six months, be removed and 
electric light posts substituted. 


HORNSEY. 

Mr. NORMAN STANILAND, of Hornsey, informs us that the 
effect of the lamps in that Borough is that the output has con- 
tinually increased, though not in the same ratio as previously. 
He thinks that this is somewhat exceptional; but the Hornsey 
district has plenty of room for development, and during the last 
year consumers have been put on more rapidlv than ever. 
Moreover, undoubtedly in the many good class private houses 
on the Hornsey circuit the consumers, Mr. Staniland thinks, 
were previously more dissatisfied with the light given by the 
old carbon filament lamps than with their bill, and have not, 
therefore, grudged a free use of high candle-power metal 
filament lamps. Mr. Staniland thinks these lamps must, of 
course, finally reduce the income per consumer, and the only 
way out of this difficultv will be to strive for a good domestic 
power load. 


DOVER. | 

Mr. L. W. WoopMaN, of Dover, informs us that in that town 
some of the side streets have been lighted electrically for the 
past five vears, using carbon filament lamps with reflectors 
until the “ metal " lamps came on the market, when (about 24 
vears ago) one 55 watt metal" lamp was substituted for the 
two l6c.p. carbon lamps. This gave an improved illumi- 
nating effect, and one every bit as good as the gas lighting. 
The original electric fitting adopted was designed bv Mr. Haydn 
Harrison being fitted with silvered reflectors inside an outer 
spherical globe. The interior was modified to suit the condi- 
tions of a single lamp suspended vertically downwards, the 
outer globe being retained. Mr. Woodman has but recently 
been considering the cost of converting other gas lamps as the 
result of the economies to be effected with “metal” lamps. 
For the actual costs for current, renewals and maintenance, on 
the basis of 14d. per unit, works out in the neighbourhood of 
from 45s. to 47s. 6d. per post per annum. He has found the 
lamps to be very durable. 

As to the effect the ‘‘ metal" lamp is having generally upon 
the current sales, it is regrettable that from the outset the 


100-volt supply in Dover offered no obstacle to their im- 
mediate installation in that town, and the revenue from current 
sales has consequently suffered appreciably. In this respect 
electricity undertakings are now passing through а period 
similar to that experienced by the gas undertakings, when the 
gas mantle was first introduced; and additional consumers will 
make up for this temporary loss in revenue in course of time, 
although it will be only those undertakings which are already 
making fair profits which will beableto tide over the period with- 
out raising their current rates. Unless service mains can be laid 
very much more cheaplv than at present Mr. Woodman does 
not think that the sales for lighting purposes only will satisfy 
the requirements of the supply authorities, and that a real 
effort should therefore be made to find a further outlet for their 
supply for cooking and heating in addition to motive power. At 
the present time cooking and heating apparatus is not manu- 
factured at a selling price which will conduce to its ready 
adoption, nor will an ordinary cooker dispense with the kitchen 
range in establishments where hot water is necessary at all 
times of the day for baths, &c. 

Whether the new “© Therol" heater will step in to get over 
this difficulty remains to be scen, although if separate heaters 
аге required at every position where hot water may be necessary 
Mr. Woodman is afraid the cost of their installation will tend to 
preclude their general use for household purposes. He, how- 
ever, considers that the ‘‘ Therol" heater principle is a decided 
advance upon hitherto existing methods, and also that a 
“ cooker " on this principle would supersede those of the lamp 
type; and for kettles, and the like, would soon replace the 
* onc utensil, one coil " system of heating. 


BARNES. 

Mr. C. S. Davipson, of Barnes, informs us that in that 
district the whole of the street lighting, which has, up to the 
present, been carried out with 4 ampere Nernst lamps, is being 
changed to 100 c.p. spherical bulb Osram lamps, thereby gain- 
ing approximately 40 per cent. in the amount of illumination 
for the same cost. The only alteration found necessary was 
the substitution of a porcelain enamelled dished reflector in 
place of the flat reflector used with a Nernst lamp. The intro- 
duction of the metal filament lamp generully has not had any 
adverse effect on the output from the Barnes station, owing to 
the fact, Mr. Davidson thinks, that the public are now more 
lavish in the use of electricity than they were in the days of 
carbon filament lamps. The introduction of these lamps, 
so far as the Barnes area is concerned, has been, he considers, 
unduly beneficial. | 


SWINDON. 
Mr. A. Рїммлск, of Swindon, informs us that he is testing, 
at the present time, different types of metal filament lamps, but 


has not had time yet to classify the results. 


HAWICK. 

Mr. A. N. Rye, of Hawick, N.B., writes us as follows on the 
metal filament lamp question :— 

When we secured the street lighting contract two years ago 
it was the Tantalum lamp that enabled us to compete with 
gas lighting. During the past year we have gradually been 
substituting one Osram lamp in place of two Tantalum lamps 
on each post, with satisfactory results, both from the point of 
view of lighting and cost of renewals. "There are no public gas 
lamps in Hawick, the whole of the lighting is by flame arcs or 
metal lamps." 

The introduction of metal lamps has in many cases reduced 
the amount of our consumers! accounts, in fact the revenue for 
lighting has been practically stationery for some time. On the 
other hand it is doubtful whether we could have retained some 
of our best customers but for the advent of the metal lamp. 
Taking everything into consideration I am of opinion that the 
metal lamp has been of the greatest service to us up to the 
present, and for the future it is likely to enable us to obtain 
much business that otherwise would be out of reach." 

" The price of the lamp is the principal trouble at present, 
the sooner it falls to а reasonable figure the better we shall be 
pleased." 
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THE ELECTRICAL SYSTEM OF THE LONDON 
COUNTY COUNCIL TRAMWAYS. 


In view of the interest taken in Mr. J. H. Rider's Paper on 
this subject, read before the Institution of Electrical Engineers 
last session, and abstracts of which appear in our issues of 
March 26 and April 2 last, we give the following extracts from 
his complete reply to the discussion, as published in the 
Journal of the Institution :— 


Mr. J. H. Rider (in reply): In regard to the choice of a site at 
Greenwich in preference to Camberwell, Mr. Smith asks if I consider 
the change to have been justified by the results. and my answer is 
most distinctly, Yes. For a station to supply the tramways of the 
London County Council, of a size such as we now have, there is, 
and can be, only one proper place, and that is on the banks of the 
River Thames. 


I come next to our pier arrangements. Mr. Martin Roberts con- 
siders that the use of a live rail at 550 volts on the pier is rather 
dangerous where sailors and others will Тапа from ships. I would 
remind him that we do not give any landing facilities to the crews of 
vessels over our pier. I was unable to use overhead wires for the 
locomotives because they would have interfered with the swinging 
of the jibs, and the conduit system was out of the question. No 
trouble has been experienced with the contact plugs and connections 
to the coaling cranes. 

Coming next to the boiler plant, Mr. O’Brien thinks that 25 per 
cent. spare is too much. I do not agree with him, because to get 
the best results from one’s boiler plant the boilers must be kept in 
the pink of condition. When we remember that the tubes have to 
be frequently cleaned, the brickwork and the grates frequently 
repaired, and that the boiler insurance inspector makes periodical 
visits, it will readily be seen that three boilers out of every four are 
quite sufficient to have under steam at one time. It must also be 
remembered that something like 80 per cent. of our working costs is 
expended on coal alone, and that, therefore, we cannot afford to let 
the boilers run such a length of time without thorough cleaning, as 
would in any way increase the fuel consumed per lb. of water evapo- 
rated. Mr. Patchell asks whether the figure of 3,320 sq. ft. given in 
Table II. of the Paper includes the heating surface of the super- 
heater. It does not. He is of the opinion that our boiler units 
are too small, but he must not forget that I was handicapped in this 
matter by the fact which I mentioned early in the Paper, that 
tenders were let for the first set (16) of boilers, before I was appointed, 
and that this set the pace for me, at any rate in the first section of 
the station. The Babcock boilers, which have since been erected, 
are considerably larger than the original Stirling boilers. Larger 
boilers than those we now have would have required greater head- 
room. and so have increased the cost of buildings perceptibly. 

Mr. Sparks asks why we adopted 6,600 volts and 25 cycles for the 
main transmission system. The voltage was adopted as being low 
enough to get rid of many of the electrical troubles which have been 
experienced at higher pressures, while still high enough to give 
satisfactory economy over the area to be supplied. I do not con- 
sider one should take into account only the extreme distance of the 
area in deciding upon the voltage. One should take the load density 
in the various parts and endeavour to get а voltage suitable for the 
most economical transmission to the average distance, average here 
taking into account both distance and density of load. Mr. Sayers 
criticises the use of 6,600 volts as being too low. because we happen 
to have а feeder which is 10 miles long. I think he should, in fair- 
ness, have mentioned the fact also that we have some feeders which 
are only 1 mile long. and have argued therefrom that the voltage 
which we have adopted is far too high for efficient transmission to 
such a short distance. ` 


Mr. Patchell asks why the reciprocating engines were ordered with 
a power factor of 94 per cent., and the turbo-generators with a power 
factor of 85 per cent. The answer is merely that experience showed 
the lower power factor to be the one most likely to be reached in 
actual work. The power factor on the plant, as a whole, is, at full 
load. from 90 per cent. to 93 per cent. ; at half load from 80 per cent. 
to 85 per cent., and at light load during the night time about 70 per 
cent. This answers a question also asked by Mr. B. Jenkin. 

А considerable amount of interest was shown, not only in the 
discussion, but afterwards in the technical papers, in the automatic 
earthing switchgear which I described, and I am afraid there is a 
little misconception as to the size of the gear. its complication, and 
its cost. Several speakers referred to the fact that in their particular 
stations no cross-currents between machines were noticed, and that, 


therefore, there was no need for a device which would only earth 


one machine. This is hardly the point, as the real value of earthing 
only one machine is to limit the effect in the station of an earth on 
the mains outside. If all the machines are connected together to a 
common earth, the effect of an external earth is to bring down the 
voltage of the whole station pending the opening of the circuit 
breaker on the faulty feeder. In our case the effect is only felt on 
one machine, and since this earthing resistance has been in use at 
Greenwich it has been most beneficial for this reason. I am sorry 
that the illustration of the earthing switch in Fig. 19 * did not give 
any idea of its dimensions. It is, however, quite a small affair, and 
measures only 303 in. long by 22 in. wide by 22} in. high. and its 
cost was under £50. This does not, of course, include the cost of 
the resistance itself, which was built up of cast-iron grids similar to 
the resistances used on the cars. The machines are left unearthed 
during the short interval in which the automatic switch is revolving 
after one machine has been shut down. This interval, however, is 
only for two or three seconds. and the risk of any accident happening 
outside at that time is so remote as to be entirely negligible. If an 
earth did take place during switching operations the closing of the 
automatic earthing switch would only have the same effect as though 
the earthing switch had been previously closed, and the earth had 
come from outside afterwards. 

Mr. Brazil raises an interesting point, which is that if we run the 
Greenwich station with the 'bus-bars divided, only one of those bars 
would be earthed by the automatic switch. This is quite correct, 
but as the dividing of the bus- bars would only be done in the unlikely 
event of being unable to run in parallel for some unknown reason, 
we should close the earthing switch on one machine on each side by 
hand and cut out the automatic apparatus for the time being. 

I am not competent to enter into a discussion as to the relative 
advantages of ohmic resistances. inductive resistances, or combina- 
tions of the two for use in earthing machines, as I am content to know 
that the earthing apparatus we are using at Greenwich is most effec- 
tive and satisfactory. I was interested, however, to read in one of 
the technical papers a short time ago an article deprecating the use 
of inductive resistances for earthing machines. 

Mr. Brazil asks for information regarding the working of the spark- 
gaps, but I regret that I am not able to say how these operate, as so 
far as I am aware we have had no rises of pressure sufficient to bring 
them into use. Mr. Forrest asks if the spark-gaps ever operated 
before the star-point was earthed at the generating station. The 
star-points have always been earthed, as is clear from the Paper, 
and I therefore cannot understand the object of his question. 

Mr. Edgcumbe made some interesting remarks on the use of 
reverse-current relays. On two occasions when our relays should 
have acted they failed to do so, and in one case fortunately for us. 
In one case the shunt circuit of an exciter was accidentally broken 
while the machine was on the bus-bars. The relay. however, did not. 
open the circuit. In the other case the automatic stop valve on one 
of the reciprocating engines was accidentally tripped. cutting off all 
the steam from the engine. The engine merely motored. and the 
attendant was able. by gradually opening the automatic valve, to 
put full load on the generator again without in any way interfering 
with the supply or disconnecting the machine. As the whole aim 
of the station should be to maintain an outside supply under all 
conditions, I think we should rely upon nothing but a hand-operated 
switch for pulling a machine out of circuit in the event of a failure 
of the machine itself, and not allow any automatic apparatus to be 
capable of doing so. Automatic apparatus frequently fails to operate 
at the critical moment. and the simpler one can make the switchgear 
of a large station the better. 

Coming next to the remarks on our condenser water arrangement 
I was interested in the little duel between Messrs. Bailey and Roberts. 
Each being the designer of a rival strainer, it was natural that each 


———— 


Tests taken on Bailey and Jackson Rotary Strainer. 


Pressure on Actual 
strainer. head 
Gallons per minute. ACTOSS —— 
Flow. Return. | strainer. 
November 26, 1907— , Feet. Feet. Feet. 
13,000. ...... ... . .. 44 28 16 \ Supplying conden- 
13.420 MEE 43 2R 15 sc OF recipro- 
13.450............... 43 274 15} cating engines. 
ТЭО ае 47 31} 144 |J 
March 30, 1909— 
10.000... 4 eee 341 15} 19 ey conden- 
sers of turbine. 


* Fig. 2 of our abstract. —Eb. E. 


— 217 


— — — — 44 — д 


THE ELECTRICIAN, OCTOBER 15, 1909. 11 


should be able to see points of demerit in the other's design. Mr. published returns of tramway undertakings state the units per car- 


Bailey, however, is incorrect in stating that the leakage of 15 per 
cent. across his strainer at Greenwich is due either to a high head of 
30 ft. or to the pipes being too small. I give below the figures of 
some tests made on Nov. 26, 1907. and some further tests made on 
March 30, 1909, from which it will be seen that although the head 
on the pump may be higher than 30 ft., the highest head we have 
measured on the straincr—i.e., the difference of pressure between the 
inlet and outlet sides, is only 19 ft. It must not be forgotten that 
we have to provide a head of at least 10 ft. across the inlet and outlet 
on our turbine condensers, and to do this at the end of an engine- 
room 400 ft. long means a higher head in the pump house. 

Several speakers asked why I did not use rotary convertera. The 
answer i8, simply because I considered motor-generators to be more 
advantageous for our purpose. Т realise that there are advantages 
and disadvantages in both types of machines, but it seemed to me, 
with the experience at my disposal when our designs were first got 
out. that the motor-generator was to be preferred. I really should 
refer this particular matter to Mr. Hallo, the reader of the next 
Paper. because his answer would be '* Use neither motor-generators 
nor rotary converters, but La Cour motor-converters.” As a matter 
of fact. we have two 1,500 kw. rotaries now on order. 

Mr. Patchell is in error in assuming that we have gone in entirely 
for induction machines, as, if he will refer to the Paper, he will see 
that we have a considerable capacity in synchronous machines. 

Mr. Jenkin asks for the relative efficiencies of the sub-stations 
using synchronous and induction machines. I can only take tests 
under daily working conditions, but, speaking generally. I find that 
the sub-stations with induction machines show a higher efficiency. 
The average of all our synchronous sub-stations is 73:5 per cent. and 
of all our induction sub-stations 82-1 per cent. This may be due 
either to the fact that the induction machines are of larger individual 
capacity, or that the induction machine sub-stations are generally 
able to run at a higher output per machine than the synchronous 
machine sub-stations, and the figures given should not be taken as 
being by any means conelusive that a higher average efficiency can 
be got out of one type of machine rather than another. 

I do not agree with Mr. Sayers's suggestion that the breakdowns 
which we have experienced on the terminal coils of the motor-gene- 
rators have been caused by any mechanical movement in switching 
on. The particular experiments which he mentions as having been 
carried out on certain of our machines were made on an older type by 
Messrs, Dick, Kerr & Co., the coils being hand wound. Such coils 
have not anything like the stiffness of the newer type. such as are 
shown in E, Fig. 25,* and built to the specification given in the Paper. 
Asa matter of fact, we have had practically no breakdowns on motor- 
generators of the type referred to by Mr. Savers. 

Mr. Salter is evidently of the opinion that the high units per car- 
mile referred to by several speakers, which I deal with more particu- 
larly later. are to be accounted for by the fact that we use shunt- 
wound machines in our sub-stations. Ido not see why he should 
doubt my word that shunt-wound machines have been and are being 
used in order to get machines and switchgear of the simplest. possible 
kind. This is the fact. and the simplicity is certainly worth getting. 
more particularly as the use of shunt-wound machines has not made 
any practical difference to the pressure regulation of the system. 
How the use of a shunt-wound machine can have anything to do 
with the inherent defects of the conduit system I cannot make out. 
аз such inherent defects are due entirely to the fact that it is a con- 
duit. and have nothing whatever to do with the system of electrical 

feeding. Mr. Salter is apparently under the impression that our 
shunt-wound machines regulate very badly. that we have the full 
pressure of 550 volts only on open circuit, and that as soon as any 
load comes on the pressure falls very rapidly, with the result that the 
cars take more amperes to do their work. As a matter of fact, the 
load at our gub-stations is remarkably uniform, and I am sorry that I 
am not able to publish a pressure curve. I should, however, at any 
time be pleased to show Mr. Salter, or any other anxious inquirer in 
this direction, the working of our sub-stations, when he would see 
that the use of shunt-wound machines does not materially affect the 
Pressure on the conductor bars in the conduit. 

Several speakers drew attention to the fact that the units per 
car-mile taken by the London County Council cars were much greater 
than those in other cities, notably Glasgow, with which we were 
unfavourably compared. No comparisons or figures of this kind 
Were given in the Paper. but I have no objection to dealing with them, 
as I think they are very interesting. In speaking of units per car- 
mile, one is bound to ask, in the first place, what is meant by the 
term “‘ car-mile.” No fair comparisons can ever be made of the 


energy taken by the various tramway systems, unless the whole of | 


е circumstances are known and are taken into account. The 
SR cdd Dod т da i) ин 93 
* Fig. 4 of our abstract, Vol. LXII., p. 960.— ED. E." 


mile, without any reference (a) to the places or points where the 
units are measured, (b) to the weights or speeds of the cars, or (c) to 
the character of the roads. In a return for the year ended March 
31, 1908, in a leading tramway journal, the figures for some 78 
undertakings are given, and the units per car-mile varied from 
0-953 to 2-24, a difference of no less than 135 per cent. Such returns 
are not only of no value—they are distinctly misleading. The 
electrical energy may be measured at a number of places, depending 
largely upon the method of production, and whether the tramway 
authority generates or purchases its energy. For example, the 
meters may be fixed (1) in the cars. (2) in the low-pressure feeder 
pillars, (3) in the low-pressure feeders at the generating (or sub-) 
stations, (4) in the high-pressure feeders іп the sub-stations, or (5) in 
the high-pressure feeders in the generating station. Examples of all 
the above methods could be given from actual practice, and the 
results obtained from (4) and (5) are frequently rendered more con- 
fusing by including the energy used for lighting car sheds, stations, 
and other depots. As a matter of fact, no place at which energy 
should be measured can be stated as being the correct one, unless it 
is first decided what is to be included in the measurement, and for 
what purpose the measurement is to be made. 

If the tramways department purchases its energy either in the 
form of low-tension direct current fit. for immediate use on the cars 
or as high-tension energy which has to be transformed, the measure- 
ment will usually be made at the point or points of delivery from the 


supply authority. In such cases the measured units would be taken 


as those to be quoted in the tramway return, and with some reason, 
but they would not necessarily be correct to be used in comparison 
with other systems. 

The use of the term '' car-mile " as a unit of comparison is almost 
universal in the tramways industry. In the days of horse cars, when 
sizes and speeds of cars were practically uniform, it was perhaps as 
satisfactory a term as could be used, but for electric traction it is, in 
my opinion, entirely unsuitable. The power required to drive the 
car depends primarily on three things—its speed, its weight and the 
gradient of the road. In fact, the power is directly proportional to 
each of the first two, and if either the speed or the weight of the car 
be doubled, the power required is doubled also. Now, to take the 
actual figures quoted in the discussion—of Glasgow, 1:25 units per 
car-mile, and London, 2:24 units per car-mile—I have been able, 
through the courtesy of Mr. J. Dalrymple, to obtain detailed figures 
from Glasgow, from which I find that, to make a direct comparison 
with the London figures, the units per car-mile should be 1:34, as the 
figure of 1-25 does not include anything for sub-station lighting or 
for use in car sheds or depots. The London figure includes all these 
items. The Glasgow cars weigh on the average, with the passengers, 
13 tons; while in London the cars weigh, under similar circum- 
stances. 19} tons. In Glasgow the average speed is 7:93 miles per 
hour, and in London 8-75 miles per hour. If these figures be worked 
out, it will be seen that the units per comparable car-mile are practi- 
cally the same in each case. 

In my opinion. the term“ car-mile " should be discarded. and all 
comparisons between systems should be made by a! figure of merit." 
or by dividing the results per car-mile x 100* by another figure 
obtained by multiplying together the average weight of the cars in 
tons, and the average speed of the cars in miles per hour thus i— 


Units per car-milex 100 — 


22 ; -———- — = figure of merit. 
Average weight in tons x average speed in m.p.h. ES 


As an example of the application of this suggestion, we may take 
the figures of Glasgow and London mentioned above, and it will be 


seen that the 


energy figure of merit for lasgow = 19 tons x 7-93 m.p.h. ^ , 


2-24 units x 100 


—]1:312, 
19-5 tons x 8:75 m.p.h. 


energy figure of merit for London— 


or practically the same, without making any allowance whatever for 
the most important condition, that of traffic obstructions, In 
London these are much worse than in Glasgow, and the heavier the 
cars the greater the loss due to frequent starting and stopping to 
avoid other traffic. On certain of the County Council roads the 
energy per car-mile is as much as 25 per cent. less on Sundays than 
that taken during weekdays for this reason alone. After making, 
therefore, the allowance to London which is only fair under these 
circumstances, it will be seen that the units per car-mile used are 
nothing at all out of the ordinary. 


* An arbitrary multiplier used to bring the result to a figure similar to 


` the present units per car-mile.” 
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THE ELECTRICITY SUPPLY STATIONS OF THE NEW YORK EDISON COMPANY. 
(Concluded from page 1031, Vol. LXIII.) 


SWITCHBOARDS, &. 


they indicate the position of the switch and also the continuity or 


Fig. 13 shows a cross-sectional elevation through the electrical , lack of it, in the relay and switch operating circuits. With the lamp 


galleries. The high-tension cables from the armature of the turbo- 
generators pass through brass pipes to ducts in the turbine room floor 
and thence up through vitrified ducts in the division wall to the main 
oil switches located on the fourth mezzanine floor. The high-tension 
feeder switches here are placed in two rows back to back, and the 
corresponding pairs of outgoing feeders are designated by group num- 
bers. Both walls are provided with ducts so that. the feeder cables 
pass down both sides and cross over on the basement floor, as indi- 
cated in the diagram. 


The usual precaution of running feeders to 


the same sub-station by means of independent routes is employed. 


Widely separated sub-stations are fed from the two feeders making 
up one group, and no sub-station is supplied exclusively by feeders 
from a single section of the Waterside ‘bus bars. In order to pro- 
tect the generator, and also the system, from hazardous short-circuit 
conditions, reactance coils are placed on the fifth mezzanine floor to 


supplement the reactance of the turbo-generators and thus to limit | 


the current given out by the generators under short-circuit. The 
first, second, third and fourth mezzanine galleries are divided into 
four sections by stairways. The third mezzanine floor contains the 
series and shunt transformers for the instruments. &c. 
oil switches are housed on the second mezzanine floor and the high- 
tension and auxiliary 'bus bars are placed on the first mezzanine 
floor. All of the switches are of the remote-control type, operated 
from the high-tension switchboard gallery at the west end of the 
operating room. The cables at the various switches, transformers. 
&c., are distributed through a control pipe run, which rises to the 
sixth mezzanine floor and occupies all of this floor. 


The selector 


For ease of control and compactness of apparatus the high-tension | 


board of Waterside Station No. 2 is said to be without a peer. 
control board is located in an enclosed gallery, from which all of the 
generating machinery is visible. А 

The generator panels and feeder panels are arranged in the arc of a 
circle with panels also on the reverse side of the arc. 
equipped with meters, testing switches, &c. (see Fig. 14). The feeder 
panels face the generator panels and are shown in Fig. 16. The 60 cycle 
generators arc controlled from panels near the ends of the feeder 
panels. 
board type, and in operating the pilot switches the attendant faces 
the turbine room below which is in direct line of vision. 
range of vision are the pilot switches and tell-tale lamps. while in the 


The | 


The latter are 


The 25 cycle generator control panels are of the bench- | 


In the lower 


upper range of vision are the instruments and return signals from the 
turbine room below. The switchboard attendant thus not only is | 


cognisant of conditions from instruments and signals in front of him, 
but ean also sce the operating machinery and detect mechanical 
troubles with greater promptness than by surveying a multiplicity 
of instruments which might not indicate any trouble until a few 
seconds later. 

The high-tension "bus-bar is in duplicate. main and auxiliary, each 
of which is in four sections, A typical diagram of high-tension cir- 
cuits is illustrated in Fig. 17. which shows the connections of a 60 evcle 
high-tension generator. The four 'bus-bar sections are tied together 
by two 1,500.000 circ. mil cables in each phase, and the oil switches 
located in these circuits are controlled by their 'bus bar tie sections 
in the feeder board. The oil switches are of the triple-pole. single- 
throw type, rated at 2,000 amperes and 6.600 volts. They are 
operated by non-automatic 220 volt motors, and have oil pots in 
separate brick cells. "These switches are located on the first mezza- 
nine floor. The high-tension bus bars are made up of copper straps 
separated from each other 3 in.; the copper straps being 4 in. wide 
by ; in. thick. The two middle sections of the bus bars have six 
straps and the end sections four straps. 

The high-tension ’bus bars in Station No. 2 are tied with the corre- 
sponding 'bus bars in Station No. 1 by means of 1,000,000 circ. mil 
lead-covered cables. with two oil switches in each circuit. The oil 
switches are rated at 1,200 amperes. The selector switches connect. 
to à common point to which two 300 ampere switches are connected, 
one for each feeder of the group. The purpose of this arrangement 
is to have always two oil switches in series on every connection to the 
"bus bars and still permit a selection of 'bus bars without the use of 
open-air hook-type switches. "There is a total of 75 single feeders in 
Waterside Station No. 2, and each is equipped with an inverse-time- 
element overload relay. 

The control circuit connections of the main feeder switches differ 
slightly from general practice. In Waterside Station No. 2 the 
wiring is 80 arranged that the tell-tale lamps perform two functions— 
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burning, it is a positive indication to the operator that the relay and 
control circuit, including the armature, fields and clutch of the oil 
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switeh operating motor, are in perfect condition. Ап ammeter is 
placed in circuit with the series transformer and coil on the alter- 
nating-current side of the relay, so that any fault there would be 
shown by the non-indication of the meter. While this arrangement 
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calls for additional control wires, the ability to tell at a glance whether 
the circuit is in operating condition or not compensates for the addi- 
tional expense involved. Without these precautions it would be ne- 
cessary to make tests from time to time, or wait until the fault made 
itself known by the non-operation of the circuit. 

The high-tension feeder control board has 56 panels on each side 
of the arc, or 112 in all. The generator control board has 15 panels. 
All the relays and instruments are provided with permanent switches 
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Fic. 14.—Rran View or FEEDER CONTROL BOARD. 


in series, so that if necessary thcy may be readily adjusted and 
checked while the circuits are in service. A permanent feeder test- 
ing set forms part of the equipment, so that a high-pressure break- 
down test can be applied to outgoing feeders. . 

Mounted on top of the feeder control board is а feeder earth indi- 
cator. This device was designed by the New York Edison Co. Оп 
each of the outgoing feeders are placed three special series trans- 
formers. Any unbalancing of one of the feeders, 
caused by an earth, will induce currents in these 
series transformers, and in turn energise a tele- 
phone drop in the indicator, a shutter being 
tripped having the number of the feeder. This 
action closes an alarm circuit as well as short- 
circuiting the main telephone drop coil. A con- 
denser intensifies the actuating current of the 
transformer. 


To insure an uninterrupted supply of excitation 
current there are four 150 kw. motor-generator 
sets and two 500 kw. motor-generator sets, 
together with storage batteries of 290 cells. АП 
the generators when connected to the ехсіќег bus 
bars have instantaneous reverse-current relays in 
circuit so adjusted that a reverse flow of 25 per 
cent. full-load current into a defective generator 
will immediately trip the circuit-breaker and thus 
prevent any unusual demand on the exciter 
system. While it is possible, but not at all pro- 
bable, that all of the motor-generator sets might 

come inoperative, the generator ficld coils could 
be excited from the storage batteries or from the 
external Edison system. Emergency reserve con- 
hections are also provided with the Metropolitan 
Street Railway system and with the Brooklyn 
Edison system. It is, therefore, evident that the 
supply of excitation current is safeguarded as far 
аз human ingenuity can do so. All the electricity 
for switch control and signal systems is taken 
from the exciter section through widely separated 
feeders so that injury to one will not throw out 
the other. 

The exciter switchboard is of special design. although conforming 
with the Edison Company’s standard sub-station switchboard prac- 
tice. The positive and negative sections of the board are separated 
by the control section, the 'bus bars and connections of the same 
polarity being separated by barriers front and back. The switches 
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. аге of the edgewise type, possessing the advantage of economising 


space. The two large motor-generator sets and the four exciters 
are controlled from the centre of the starting section, as well as the 
end-cell switches of both batteries. There are three sets of 'bus 
bars on the positive and negative sides of the feeder 'bus-bar section. 
The 'bus bars are made up of rolled copper strips separated from 
each other by slate barriers and are supported on the studs of the 
edgewise feeder switches. Besides the usual edgewise voltmeters 
and ammeters, the starting section is equipped with eight end. 
cell switch indicators, four for each battery ; 
four graphic voltmeters with master clock, 
two on each battery circuit; four double-dial 
rheostat frames for supporting rheostat dials 
for motor- generators;  interlocking starting 
switches for exciters and motor -generators ; 
push-button switches for tle motors operating 
the end-cell switches, tell-tale lamps, &c. The 
negative and positive sides of the board are 
equipped with four 2,000-ampere edgewise single- 
circuit battery and booster switches of special 
design, built for four 'bus-bars. The other single- 
circuit switches are designed for three bus- 
bars and are rated at 1,200 amperes. The 
reverse-current relays are mounted in each 
exciter circuit on the back of the board. The 
negative board has, in addition, four exciter 
circuit-breakers. 

The main light and power board from 
which radiate all the feeders that serve the 
station with electricity is built similarly to 
the exciter board with positive and negative 
sections separated by the control section. 
This board is fcd directly from the large 
motor-generator rets and is connected -with 
the exciter board, with a storage battery, 
with Waterside Station No. 1 and with 
the street network. 

Batleries.—The battery room is located under the electrical 
galleries. The floor arches are topped with four layers of Hydrex 
and asphaltic pitch covered with concrete to a depth of 5 in. and 
with small piers for supporting the cells. The piers are capped with 
sheet lead and over all the floor piers and up thc side walls to a height 
of 6 ft. a layer of acid-proof mastic is spread. The room is drained 
through lead-pipe conncetions from a lead box embedded in the 
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floor, and ventilated by means of a motor-driven fan through pro- 
tected ducts. | | 
The equipment comprises two batteries made by the Electric 
Storage Battery Co., containing 150 and 140 cells respectively. 
Each battery is equipped with electrically operated end-cell switches 
with two sliding contacts. Battery No. 1 is connected to the main 
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light and power board and battery No. 2 is connected to the exciter | matically recorded. In addition to these systems there is а complete 


board, and the capacity of each battery is 2,000 amperes for one 
hour on each side of the three-wire system. The nominal rate of 
charge is 570 amperes, and the maximum rate 800 amperes for each 
side of the system. For each battery there are four 24-point regu- 
lating switches, two on each side of the system. The travelling 
brush is fitted with an automatic control switch and circuit opener 
and is motor operated, the motors being of Sprague make and rated 
at } н.р. for battery No. 1 and à н.р. for battery No. 2. These 
switches are located in the exciter room. (See Fig. 15.) 


Signalling Systems..—There are two general systems of transmit- 
ting signals between the switchboard operator and the engineer at 
the turbine throttle. One system relates to the governing of the 
turbine, and consists of an illuminated sign located on the west wall 
of the turbine room, and used in conjunction with a signal whistle. 
The other system relates to the stopping and starting of the turbine, 
and instructions are transmitted to the engineer by means of illu- 
minated signals located on the wall, or on а stand near the turbine 
throttle. Means are provided in this latter system for transmitting 
return signals to the switchboard operator. 

In addition, there are three whistles of different sizes and sounds: 
one operating from the high-tension board, another from the direct- 
current switchboard and an emergency alarm whistle sounded by 


intercommunicating telephone system connecting the high-tension 
and low-tension switchboards, system operator, foremen, super- 
intendent, sub-stations, &c. There is also a pneumatic tube service 
maintained between the system operator’s desk in Waterside Station 
No. 1 and the high-tension control board in Waterside Station No. 2. 
In order to insure the greatest possible safety for the workmen, the 
system operator transmits all orders in writing. For transmitting 
messages between the high-tension control board and the direct- 
current switchboard a telautograph is employed. so that a written 
record is kept of all the orders passed between both switchboards. 
Every precaution is taken (о render communication between the 
system operator and the various sub-stations by telephone reliable 
and instantaneous. The telephone lines to the sub-stations are 
taken through two telephone exchanges. The lines and switch- 
boards are in duplicate, and the trunks within the station are carried 
in separate conduits. While the company has heretofore depended 
entirely upon the telephone for transmitting orders between the 
system operator and the sub-stations, it was appreciated that this 
system was {оо slow in cases of emergency. The Edison Company 
has, therefore, installed a signal system similar to a fire alarm. The 
purpose of this system is to convey simultaneously to all of the sub- 
stations signals which will reach the operator, no matter in what part 
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the system operator. These whistles are operated by means of 
solenoids energised from the exciter section. Single-pole single- 
throw switches, located on the front of the generator pedestal, are 
used for operating the whistle relay and for flashing the turbine 
board. By means of small knife switches located under the syn- 
chroscope panel of the turbine board & red or green panel of the 
illuminated sign may be flashed individually. The illuminated sign 
for the turbine boards and engine signals is made of sheet iron, and 
is set flush with the engine-room wall. The turbine numbers, 1 to 
10 inclusive, are stencilled in white, and above each numeral is а 
separate ground glass panel to indicate red for raise," and below 
a similar panel to indicate green for lower." Within these sheet- 
iron boxes are the lamps and circuits for illuminating the turbine 
numbers and the signals mentioned. For operating the call whistle 
there is installed on the exciter board а hand-operated oil switch. 
The boiler signal system consists of an electric carriage call, used 
for transmitting numbers from the system operator to the foremen 
in the boiler room. The number flashed indicates to the foreman 
the number of boilers that will be required within the next 15 minutes. 
Working in conjunction with the carriage call is & registering time- 
clock, so that the signal and the time it was transmitted are auto- 
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of the sub-station he may be. There is a series of 10 signal buttons 
connected in multiple to private telephone trunk lines. By pressing 
any button its signal is transmitted to all of the stations. "Thus, 
should the system operator anticipate any trouble which would nced 


! prompt attention, all sub-stations would be apprised of this condi- 


tion at once. The distribution of all electricity from both Water- 
side stations is under the exclusive control of a system operator. 
Feeders and rotary converters are put into or out of service only on 
his order and he receives at frequent intervals reports from all sub- 
stations, giving the load on each high-tension feeder and the reserve 
held in the storage batteries. Before him is a complete map of the 
system, including stations, sub-stations and feeders. By means of 
suitable markers the system operator can tell at a glance what 
feeders are connected, their routes and their loads. If a feeder or 
machine is held off for repairs this is indicated also. 

Operating Features of the System.—The two main generating 
stations which we have described supply current to 23 sub-stations ; 
in one of these latter 8,000 kw. in steam-driven generating 
machinery is installed for emergency purposes, whilst two others 
have 1,700 kw. and 900 kw. of generating plant respectively, this 
plant being held in reserve for winter peak conditions. .All of the 
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sub-stations are equipped with storage batteries, and the extensive 
use made of such batteries by the New York Edison Co. may be 
gauged from the fact that the accumulators installed are capable of 
an output of about 100,000 amperes for three hours. 

There are between 700 and 800 men employed in the operation of 
both Waterside stations, which both from a mechanical as well as an 
electrical point of view may be considered as one station. By having 
three bus bar voltages and by transferring the feeders from one bar 
to another as changing conditions of load require, a uniform pres- 
sure is maintained on the system. 

On January 1st last there were connected to the system 3,480,719 
incandescent lamps, 32,516 arc lamps, 1,106 vapour arc lamps, 
1.103 kw. in heating apparatus, 4,430 kw. in storage batteries and 
205,373 н.р. in electric motors. The maximum load on the stations 
was on December 22, 1908, and was 135,000 kw. 

The operating staff is under the direct supervision of the electrical 
superintendent of the station and his assistant, who report to the 
associate general manager and the chief engineer at the company's 

vain offices. The general operating staff works in three shifts. 
Ordinarily these are from 11 p.m. to 7 a.m., from 7 a.m. to 3 p.m. 
and from 3 p.m. to 11 p.m. "There are two other shifts from 1 a.m. 
to 9 a.m. and from 2 p.m. to 10 p.m. which cover peak load periods. 

Each boiler is equipped with a continuous gas sampling apparatus 
and from this is taken an average sample every six hours which is 
analysed by Orsat apparatus. Records are posted in the firerooms 
and from these a check is obtained on each fireman. 

During the summer months 30 banked boilers are kept connected 
to the line ready for instant use. Ву simply turning on the blowers 
these can be got under way in five minutes. Owing to the summer 
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thunderstorms which come on suddenly, it has been found necessary 
to keep this number of boilers under steam during the day. At night 
the boilers are used to carry the peak load. As indicative of the 
summer day load conditions and of the rapidity with which these 
demands are satisfied, it might be stated that not long ago during a 
sudden storm the load increased in 10 minutes from 45,000 kw. to 
over 85,000 kw., or over 90 per cent. "This was taken care of in the 
main station without recourse to the batteries. 

The load is divided among the generating units so that, should the 
largest unit operating break down, the others can carry its load with- 
out becoming unduly overloaded. Moreover, another unit is always 
ready to be thrown into circuit, all the auxiliaries being in opera- 
tion, so that by simply opening the throttle the unit can be got 
under way. A 14,000 kw. set can be synchronised and switched in 
in less than two minutes, and the reciprocating units in Waterside 
No. 1 have frequently been switched in in about one minute. If more 
than one unit is required, the system operator can order as many as 
are required started at the same time. 

In emergencies, one blast of a 4in. emergency whistle is sufficient 
to bring every operator to his post in less than a minute, and by 
Means of the code signals sent over a system of gongs the operators 
in every sub-station connected to the system can be summoned to 
their switchboards and rotaries immediately. Thus every man con- 
hected with the actual operation of the system may be summoned 
to his post in less than two minutes; and being under the super- 
Vision of one man, the system operator, whose orders are obeyed 
Instantly, it will be appreciated that any untoward condition which 
: rss the possibility of human agency to remedy will be corrected 
peedily, 

The description given above of the New York Edison Company's 
electricity supply system is based on articles which have appeared 


in the * Electrical World." 


ELECTRICITY IN BUILDING OPERATIONS. 
(Continued from page 1034, Vol. LXIII..) 


Summary.—A description is first given of the application of the 
electric drive to the machinery employed by builders and contractors, 
typical installations being illustrated. The opinions of a few building 
contractors as to the advantages to be obtained by the use of electric 
power are then put forward, and finally the position of the electric 
supply authorities in various towns is outlined, as indicated by the 
prices charged for electrical energy and the provisions made for hiring- 
out electric motors. — — 


OPINIONS OF BUILDING CONTRACTORS. 


With these machines as a basis, it will be interesting to note 
the opinions of practical building contractors as to the advan- 
tages of electricity. In order to test this matter, we wrote 
to several representative builders and contractors in the towns 
where electricity development has been especially prominent, 
and the force of the argument can best be expressed in the 
identical words which were used in reply to our inquiries. We 
quote one or two of these letters verbatim. The first is from 
Messrs. W. Nicholson & Co., builders and contractors, of New- 
castle-on-Tyne, who write :— 

On our Exchange Buildings job we had in use three electric 
motors, one driving a Jib crane, another a pug mill and the third a 
hoist, which we found extremely useful and reliable. 

Next, from Messrs. William Cowlin & Sons, Bristol, who 
write :— 

We have only used electric power on building contracts for 
belt drive to mortar mills, stone crushers, saw benches, drilling 
machines, Ке. Except for intermittent work it is more expensive 
than gas or oil engines, but is wore convenient,as it takes up but 
little room and requires no superintendence. 

Messrs. J. Gerrard & Son, Swinton, Manchester, write :— 

We have used electric power on a number of our jobs with 

creat advantage, including the 


Chief Power Station, Manchester...... 3 hoists and mortar mill. 
Hydraulic Power Station, Manchester 2 3-ton cranes ditto 
Congregational Central Hall............ | 3-ton crane ditto 
Orsdall Mill, additional storey ......... Ditto ditto 
Mission Hall, Peter-street, Manchester Ditto ditto 


Warehouse, Dale-street, Manchester... 1 2-ton ditto ditto 
For crane purposes the cost of current is very small indeed. 
ior. mortar mills we found the cost about equal to the eost of coal 
and water for portable engines. On the mortar mills there is, of 
course, considerable economy in the matter of time ; where steam 
is used the boiler man has to be on the job sufliciently early to 
“et up steam before the men start work. With electric power 
thisextra time is saved, and, of course, the care of the motor involves 
a very small amount of time as compared with an engine and boiler. 
We enclose prints of a few jobs we have done on which electric 
power was used. 
These prints included views of the new chief fire station at 
Manchester, Mission Hall, Peter-street, Manchester ; and the 
Salford Central Congregational Hall. 

Messrs. Henry Atkinson & Sons, Carlton Hill, Leeds, write 
as follows :— 

We have used electrie power for driving machinery on build- 
ing contracts for the past three years, and. were greatly impressed 
with its suitability for our purposes. On one contract we had a 
15 H. b. motor connected with the Corporation mains, two-phase 
current, to drive a mortar mill, stone-planing and moulding 
machines and stone breaker, all from one main shaft. Оп this 
occasion we worked continuously for 12 months, night and day, 
and the motor gave us no trouble whatever. We have also had 
a 3-ton electric derrick crane on another building contract, and 
we have found the cost of the power relative to steam considerably 
cheaper. We think, however, that crane builders have not yet 
been able to satisfy contractors in the direction of electrically-driven 
derrick cranes. We have found the ditlerent types of current 
supplied in different towns a source of nuisance, and same must 
prevent contractors speculating with a particular type for tem- 
porary works. We may add that we are about to lay down in 
our own works electrically-driven permanent stone-working plant, 
mortar mill and stone breaker, &c., as we consider same to suit 
our purposes best. 

A fifth letter, from James Smart, a well-known builder and 
valuer of Newcastle-upon-Tyne, is of interest :— 

I send vou herewith two photographs. One is of an electric 
driven 3-ton derrick crane, which I put up in connection with the 
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building of the Star Buildings, Northumberland-street, in 1902, 
and, as far as I then knew, it was the first electric crane in the 
country used for building purposes. For utility, nothing more 
could be desired, and the cost of working was merely nominal, as 
compared with steam. The makers of this were Rushworth Bros., 
Colne, Lancashire. 
The second photograph is of a specially made electric friction 
lift. The motor is coupled up to a cog wheel, and the machine 
has two winding drums. One drum lifts 35 ewt. at about 35 ft. 
per minute and the other 60ft. per minute for light loads. This 
machine was specially made for the rebuilding of the North 
Eastern Bank last year, and was most satisfactory. "The lifting 
rope is passed over a pulley and coupled up to the cage, the 
cage being loaded with men or materials or whatever was neces- 
sary to take to the top, and then conveyed by a transporter 
along the wall. The makers are Auston & Co., Dunn-strect, 
Newcastle-upon-Tyne. 
The first photograph mentioned is shown in Fig. 16 and the 
second in Fig. 17. 

These examples, in addition to the fact that many contractors 
(as, for example, Stephen Easten, Ltd., Newcastle-upon-Tyne) 
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are laying down electrically-operated plant for their per- 
manent works, indicate that the day of the adoption of electric 
driving in a general manner by building contractors is not far 
distant, provided the minor obstacles, which at present stand 
in the way, can be successfully removed. 


SYSTEMS OF CHARGING FOR POWER. 


An Important factor, upon which depends the adoption 
of electric power for temporary purposes in building, is 
the conditions under which the local electrica! authority 
in any area is prepared to give such a supplv, and in order to 
get some idea as to the conditions at present prevailing it is 
worth while going rather thoroughly into the question of price. 
It must be remembered that, as electrical supply undertakings 
are prohibited by the Electric Lighting Acts from giving pre- 
ference, it follows that the rule should be that energy supplied 
for the same class of work should be at a uniform rate. This, 
however, is a very difficult matter to determine in the case of 
temporary building work, as every building contract differs in 


some respect from others which have preceded it, and it is 
always open to question whether the nature of any particular 
building contract is such as to cause it to be carried out in a 
somewhat different manner or degree to such work in general. 
Speaking very generally, however, the opinion may be advanced 
that where exceptional prices or terms are given for this class 
of work it is usually to be found that the undertaking i is in the 
hands of a private company. An examination of the follow- 
ing prices charged in various localities shows considerable 
variation. It is, of course, impossible to schedule, in an article 
like this, every undertaking, but as the result of inquiry as to 
the prices charged for temporary supplies of the nature required 
by building contractors, the following figures may be given :— 

At Liverpool the charge is 2d. per unit up to 3,000 units, 14d. 
for 3,000 up to 10,000 units, and Id. over 10,000 units per quarter. 
At Croydon a charge of За. and Id. is made on the time-switch 
system. Where, as is usually the case, builders’ work is carried on 
for long periods, sometimes all night, such a system would work out 
at not very much over Id. per unit. At Birmingham the strictly 
standard tariff used for small power of all classes is‘adhered to. At 
St. Pancras, Battersea, Fulham, Islington, West Ham, and by the 
Westminster Company Id. per unit is charged. At West Ham 
discount is given on this figure for cash payment, and probably this 
provision also applies to the majority of other undertakings. At 
Battersea builders are charged 34d. per unit for inside lighting" and 
24d. per unit for outside arc lighting. At Islington lighting is charged 
at 34d. per unit, but if the load-factor is 50 per cent. the rate is 2d. 
per unit. 

At Hull the charge ranges between 11d. and Id. per unit for con- 
sumers on medium-sized contracts, such as building contractors 
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using the stated horse-power from three to nine hours per working 
day, small temporary users, whose monthly consumption per horse- 

power installed does not exceed 61 units, being charged 2d. per unit. 

At Brighton a flat rate of 2d. per unit is quoted, under conditions 
detailed later, while at Glasgow and Bristol 13d. per unit and 1d. 

per unit is charged on the maximum demand system, the limit for 
the larger figure being 1,000 hours per annum for Glasgow and 1,200 
hours per annum for Bristol. At Belfast and Marylebone the 
maximum demand system is also adopted, the figure for Belfast 
being 21d. for less than 1,000 units per quarter, falling to 1}d., IId. 

and 1] d. for 2,000, 5,000 and 10,000 units per quarter on the high 
rate, add Id. per unit if the maximum demand rate from one hour's 
run per day is exceeded. At Marylebone the rate is 2d. and Id. per 
unit up to 500 hours’ use per annum of the maximum demand, this 
being the basis of the higher charge. 

At Burton-upon-Trent very favourable terms are given to builders 
and contractors requiring electrical power. A restricted-hour 
system of charging for energy is in operation, and it is obvious 
that this will prove very satisfactory to builders and others whose 
operations are naturally confined to the hours of daylight. A very 
interesting letter on this subject from Mr. P. J. Pringle appears 
in our correspondence columns this week. 

At Hackney a flat rate of 11d. per unit is charged, or a fixed 
charge of Id. per quarter per kilowatt of maximum demand and a 
charge of 14. per unit of power used may be taken; while at Wool- 
wich Id. per unit during daylight and 2d. per unit between 5 p.m. 
in winter (or 7 p.m. in summer) and midnight is charged. At 
Sunderland the rate is 21d. for small motors, while at Sheffield rates 
range from 2d. to ad., according to the rate and manner of consump- 
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tion. At Leeds for less than 300 units per quarter per kilowatt 
maximum load the figure is Id., falling to 0:94. per unit in апу 
quarter when units consumed per kilowatt are 1,000 upwards, or to 
„Sd. for upwards of 500,000 units per quarter. The County of 
London Electric Supply Co. charge 24d. per unit for power. less a 
scale of discounts ranging from 5 per cent. for accounts between 
£2. 10з. and £5 per quarter. to 50 per cent. for accounts above £140 
per quarter. 

These figures will be sufficient to show the extremely wide 
varation both in prices and method of charging to building 
contractors which is to be found in our larger electricity supplv 
undertakings. The majority are the usual rates for power 
stipulated by the various undertakings, no exceptional price 
being quoted for builders’ temporary supply. They appa- 
rently afford some ground of justification for the difficulty 
which a contractor feels in negotiating for temporary supplies 
of this nature. 


PROVISION OF SERVICE CABLES.—The same Jack of unifor- 
mity as is experienced in regard to prices is also shown in the 
vatious terms and conditions of supply which are adopted by 
the various authorities, and in order to show the confusion that 
may arise in the mind of a contractor whose work carries him 
from one end of the country to another, it will be interesting 
to detail some of the prominent examples of offers and induce- 
ments. and also restrictions, which are made. Before doing 
this, however. it may be pointed out that the original Electric 
Lighting Acts restrict. the supply undertakings in a very severe 
manner from doing anything more than supplying electricity. 
The various means which are adopted in order to induce con- 
tractors to avail themselves of energy (and instances of which 
will be found hereafter) would probably be found to be due to 
the operation of special clauses which supply authorities have 
from time to time obtained permission to insert in their Bills 
as the sphere and advantages of electricity became more and 
more apparent to those in authority. It is hoped that at no 
very distant date the remaining stipulations which exercise 
such a restrictive effect upon the industry will be removed. 

Taking, first of all, the question of charging for service in 
the case of temporary supply, the following particulars may 
be interesting: 

At Newcastle-u pon-T yne. (зо far аз the operations of the New- 
castle-upon-Tyne Electric Supply Co. are concerned), in the event. 
of it being possible to utilise the service cables which are necessary 
for giving а supply to the builder as a permanent service when the 
building is completed. no charge is made to the contractor for run- 
ning this service in. Should this, however, not be possible, the con- 
tractor is charged the cost to which the Company is put in connection 
with the service cable. in all cases where the supply required is of a 
temporary nature only. Аз a rule the Company has little difficult y 
In arranging a service so that it can be used permanently, and they 
lind that architects are always willing to meet them in this respect 
аз far as possible. 

Glasgow Corporation electricity department have not. so far. 
required to make special provision for temporary service, as in almost 
every case the supply is ultimately wanted for the building when 
completed, and the service is laid in for the building operations and 
allowed to remain permanently. 

At Hackney temporary services have to be paid for by the con- 
sumers. credit being given for anything which is worth removing after 
usage is completed. 

At Leeds the cost of connection is charged to the builder in the 
case of a temporary supply. 

At Manchester the cost of service is charged. unless such service 
can bo made to answer permanently for the building which is being 
erected, in which case no charge is made. 

At Liverpool all service lines on private property are paid for by 
the consumer. f 

At Cardiff any expenses incurred in giving a temporary service is 
charged up to the contractor. and also the cost of removal of such 
service, if it is found necessary. As a rule, however, the supply is 
taken by the building on completion, and the service is generally 
arranged to go in at а point which would be suitable for the com- 
pleted building. In that case, the contractor for the building gene- 
rally provides a temporary meter house. 

At Brighton a supply of electricity at a flat rate of IId. per unit 
and the hire of motors up to 20 B. H. P. at reasonable rentals is made 


conditional on the contractor paying for the cost of the temporary 
service. 


It is found at Battersea that. the permanent service to the building 
can usually be arranged in the first instance, thus permitting the 
contractors to make use of it. [n cases where this cannot be done, 
unless the amount of energy used would warrant the Council laying 
the service free of charge. the cost would be defrayed by the con- 
tractor. 

At St. Pancras, where the supply is only laid temporarily, the 
Council charges for laying in the service. If, however, the supply 
is continued after the building operations are completed no charge 
is made for the service. 

Birmingham gives strictly standard terms, the contractor paying 
for the service. ^4 

At Hammersmith the service main for supply to contractors 
during building operations is laid when application is received with- 
out charge to the contractor. 

At Belfast temporary service cables are laid free of charge when 
the estimated revenue will warrant the electricity department bear- 
ing the expense. 

At. Marylebone the services to contractors are in every case put in 
free of charge. as they come in afterwards for supplying the building. 

At Sheffield temporary services are put in without charge if the 
consumption promises to be considerable and is taken over a long 
period, and in any case they are put in at practically cost price. 

At Fulham no charge is made for the actual service. but an extra 
cost is charged for the service connection from the front line of the 
street. | 

At Croydon. where it does not mean any material extension of the 
main or where electricity will be required ultimately, the Council 
endeavour to get the contractor to take a supply for lighting and 
power purposes. At the present time Croydon has on the mains 
one contractor who has built some hundreds of houses, using а 
20 H.P. motor for running the mortar mill, &c., and they have laid 
an armoured concentric cable for his use about 6 іп. below the 
surface of the ground, mostly on private property. This will be 
taken up after the work is complete. 


Hirine Out PLANT TO BuiLpEns.—In view of the difficulty 
experienced by building contractors in providing for the large 
range of supply pressures, and, in the case of alternating 
current, phases and frequencies, the question of making 
suitable arrangements for hiring out motors to contractors 
for temporary purposes is very important, and in this connec- 
tion considerable divergence as to practice is to be noted. 
This is probably due to the fact that many supply authorities 
have not the necessary powers to hire out plant. As instances, 
however, of this being done, may be quoted :— 


Bristol, where the fact that the Corporation are prepared to let 
out on hire motors for working builders’ plant. is found likely to be 
of assistance to contractors as they seldom have motors for the 
correct voltage for use in connection with every contract. 

At Manchester for hire of motors for less periods than six months 
an inclusive sum is charged. usually representing six months’ hire ; 
such charge covers both the hire, fixing and removal. For longer 
periods than six months ordinary rates are charged and an ordinary 
fixing charge. 

At Brighton. motors up to 20 B. u. P. are hired out at reasonable 
rentals, provided that the contractors pay for the cost of the tem- 
porary service. | 

West Ham does а large business in hiring out motors. For 
example. in the extension of the West Ham Hospital, at Stratford, 
the contractors, Messrs. Foster & Dicksee, hired out a single 15 н.р. 
motor for driving thcir mortar mill for a period of 15 months, current 
being supplied at the standard rate of 1d. per unit, less discounts. 
In another case, the rebuilding of Broadman's drapery establish- 
ment in the Broadway. Stratford (contractor F. G. Minter) necessi- 
tated that the building should be erected within a specified period, 
and in order to comply with the wishes of their clients the con- 
tractors arranged for working night shifts and hired out from the 
supply department about 24 flame arc lamps, for which they paid 
for current at the rate of 3d. per hour per lamp. the number of hours 
being registered by clock meters. A number of incandescent lamps 
were also installed, which were paid for at the rate of 3d. per unit. 
Up to the present West Ham Corporation have not installed electric 
power for jib cranes, but. in all probability they will in the near 
future keep in stock one or two electrically-operated cranes to hire 
out to building contractors and manufacturers for temporary uses 
where required. The Corporation believe there is a considerable 
demand for this class of apparatus which would no doubt warrant 
keeping such gear in hand. 

Edmundson s Electricity Corpn. supply current chiefly in small 
towns where building operations are never on a very extensive scale, 


gem. 
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but in cases where builders and contractors have approached them: 
they have generally been able to arrange to hire out the motor 
required, charging the cost of putting it down and taking 


incidentally gives some valuable figures as to the average consump- 
tion in units per day of the various classes of builders’ apparatus :— 


Size 


it away again. together with the usual rental terms for the | | . HP Average 
hire of the motor. Contractors. Site. ien ee 10 Remarks. ца 
The St. James’ & Pall Mall Electric Light Co. а ога every 8 . 
facility to building operations by quoting specially low rates Trollope & Colls. Offices. Noble-st. | 14 6&8 Hoist and mortar 8 
for supplv, and also loaning motors suitable to their pres- pan 
sure, &c. Ditto .. Church. Russell-st 12 12 Mortar pan 19-6 
In another case the Brompton & Kensington Electricity Sheffield Bros. ... Flats, Lisle-street 5 5 Hoist, 6 ewt. ...... 3-8 
Supply Co. supplied power to contractors for the erection | Mowlem & Co. i uec Whitehall.“ 15 15 3. ton scotchman 12 
of a large block of flats, the supply being at 2d. per unit. | piace А | | 
and the motors hired by the contractor from the Langdon- Ditto .Admiralty . . 41:5 . 9 & Mortar pan, brick , 406 
А | ‘ И | 20) crusher, 3-ton 
Davies Motor Co. | | | ДЕ 
The Charing Cross, City d. West End Company regard | Gough & Co. ...... Offices. Queen-st. 71 71 10 ewt. hoist 4-4 
the temporary supply to builders and contractors as a | F. & H. Higgs . . Post Office, Car| 25 124 & Two I-ton hoists 9-2 
valuable branch of their business from the point of view | ter- lane 121 * x 
of Securing the permanent introduction of electric power Holland & Hannen New Broad-street 14 7&7 Two 10 ewt. hoists 9-5 
into buildings under construction. They supply builders NEL LE Bank, Kingsway 1} D 0 cwt. hoist i ч 
with hired motors, complete hoists. are lamps and tem- M ic c a Old Bailey) 22 13 NA ads Ma А 
1 Ao e e e ee at ric. eee School, Drury- lane 13 13 — ton scotchman 3: 
погагу ме: and in faet do a 8 : Prestige ............ Agar-street ......... 20 20 Scotchman 18-4 
push the introduction of electric power. As a result. | (hend Office, Fann-street| 10 10 Hoist 6˙2 
the use of electricity in this company's extended district | Leslie & Co. ...... St. Martin’s-lane 12 12 Mortar pan & hoist 20 
of supply has a very large predominence over any other from shafting 
form of power during building operations. The follow- Ditto Offices, Cockspur- 12 12 Two hoists from 10 
ing list of recent work executed by builders in this area street. shafting 


sufficiently indicates the extent of the operations, and 


(To be concluded.) 


THE WILLANS-VICTORIA TURBO-PUMP. 


As the subject of pumping is now of great interest, we arc 
pleased to be able this week to give a description of а new turbo- 
pump which Messrs. Willans & Robinson are placing on the market, 
and which is designed both for high and low-lift purposes. 


The 


Fig. 1.—Sipr View or WILLANS- Victoria TURBO PUMP. 


demand existing at the present time for pumps capable of delivering 
water to a height, principally for mining purposes, is large, whilst 
the number of pumps installed almost daily for dealing with low lifts. 
such as circulating pumps for condensing plants, justifies attention 
being paid to this subject. 

The Willans-Victoria pump has been designed on lines which will 
enable the pump to be manufactured accurately and cheaply, in 
view of the fact that machine work enters principally into the con- 
struction, and it follows, therefore, that the individual parts of the 
pump can be manufactured to gauge and in standard sizes. 


i 
— — — — 


The high- lift pumps are being built to deal with heads of some 
2,000 ft., whilst the low-lift pumps are arranged for pumping against 
heads of some 50 ft. to 60 ft. or less. 

Fig. 3 shows a Willans-Victoria pump direct-coupled to an electric 
motor, whilst Figs. 1 and 2 show the external view of the pump from 
two different ends. Fig. 4 gives a sectional view of the pump. 

The principal points to which attention may be drawn in the 
design of the pump are set forth in the following paragraphs. 

One of the most. fruitful sources of trouble in high lift pumps is 
the pressure gland at the delivery end. To avoid undue leakage 


Fira. 2.—-Sipk VIEW or WiLLANS-VicTORIA TURBO PUMP. 


these glands have to be screwed up very tight, and the pressure of 
the packing material on the shaft causes very considerable wear, and 
also a loss of efficiency amounting to as much as 7 per cent. The 
Willans-Victoria turbo-pump haa no pressure stuffing box, as only а 
low pressure exists in the end chamber behind the last diaphragm. 
This feature of the design, it is claimed, removes one of the most 
fruitful sources of trouble and annoyance to & pump user. 'The 
stuffing box at the suction end is water sealed, and as it has only to 
hold tight against one-tenth of an atmosphere, there is no necessity 
to set the packing hard against the shaft. 
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There is no end thrust bearing in the Victoria pump as there is 
little end thrust, what there is being balanced by a special patented 
arrangement of extreme simplicity, which cannot wear or get out 
of order, but automatically adjusts itself for changes of head and 
output while the pump is running, and for апу wear that may take 
place in the impellers. The absence of a thrust block in the Willans- 
Victoria pump is a feature which will be agreed is of considerable 
importance. It is claimed for other pumps that the end thrust has 
been balanced, and whilst this is often true when the pump is new, 
yet as soon as wear takes place the balance is destroyed. The fact 
remains and speaks for itself that in nearly all other centrifugal 
pumps end thrust bearings are fitted. | 
The bearings are separated by a gap of an inch or two from the 
packing, so that it is practically impossible for any grit, mud 
or water to enter. The bearings are cast in one piece with 
the end covers, and these latter fit cylindrically into the centre 
casing. It is, therefore, impossible for any part to get out 
of alignment if the pump is dismantled. The bearings are 
arranged for ring lubrication. In the case of sinking pumps, 
the bearings are arranged to be supplied with oil under 
pressure. 

Some pumps, in order to reduce the first cost, are built 
in separate sections, one section for each stage. The dis- 
advantage of this arrangement is that even a skilled erector 
finds a difficulty in assembling this design of pump accu- 
rately. Further, for dismantling purposes, the delivery 
pipe has to be disconnected. In the case of the Willans- 
Victoria design of pump the central casing is of cylindrical 
bore, and the guide wheels and diaphragms fit cylindrically 
into the casing. ‘The dismantling and re-assembling of 


E 
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The impellers and guide whecls are all made of special bronze, and 
the innerjsurfaces of the impeller and guide wheel channels are care- 
fully finished throughout, either, by machine or by hand, so that the 
water during its whole passage 
through the pump, from the first | 
impeller to the delivery casing, 
never comes in contact with any 
rough surface. The finish of 
these parts is an important point, 
as experience has shown that the 
wheels treated in this way have 
a much longer life when dealing 
with gritty or muddy water than 


Fia. 4.—Srerion or WILLANS-VICTORIA TURBO PUMP. 


those having unfinished channels. The central casing of the pump 
is in all cases lined with special bronze, so that no acid or gritty 
water comes into contact with the casing itself at any point. 

'T'he result of careful design and manufacture has become apparent 


—— — бм 


Fra. 3.—WiLLANS-VicTORIA Тиңво Pume Direct Соорі вр ro ELECTRIC Motor. 


the sundry parts is, therefore, an extremely casy matter, as they 
only have to be pushed in one after the other from the open end. It 


is, therefore, impossible even for an unskilled erector to get the 
parte out of true alignment. 


in the high efficiencics which are being obtained in practice with thes? 
pumps, and which reflects no less creditably upon Messrs. Willans 
& Robinson than it does upon Mr. Orten Bóving, t» whcse de igas 


the pumps have been built. 
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MODERN METHODS OF ARTIFICIAL ILLUMINATION* 


BY L. GASTER. 


Summary.—-The author first considers electric glow lamps, and de- 
scribes various types which have been brought out. Are lamps and vapour 
lamps are next dealt with. He then passes on to gas-lighting systems, 
and finally to those in which petrol, acetylene, &c., are employed. 
Illumination in special cases, luminous efficiency and physiological effects 
are also considered. 


INTRODUCTION. 


It is peculiarly fitting that the Royal Society of Arts should take 
an interest in the subject of illumination. for it may be truly said 
that in the past they have encouraged the development and utilisa- 
tion of all illuminants in an impartial manner, as perhaps no other 
society in this country can claim to have done. Over 100 Papers 
have already been read before the society dealing with various aspects 
of the subject. The aim and object of the present lectures is to 
cover the ground in & general manner, and to show how it is possible 
to take an impartial interest in all systems of lighting, and to em- 
phasise the true merits of each illuminant for different purposes. 

Expressing the whole question by the epigram '' light is the cause 
and illumination the effect," we are bound to realise that illumination 
i8 first and last dependent on the physiological impressions from the 
eye. The tendency has also been from the redder to the whiter light, 
from the camp fire to the incandescent lamp. 

| Grow Lamps. 

From the year 1878, when glow lamps were first introduced, till 
quite & few years ago, very little progress was made in the carbon 
filament lamp. This was partly due to insufficient knowledge and 
to misconceptions which inventors did not learn to avoid. By bring- 
ing a carbon filament lamp to incandescence at a voltage higher than 
that at which it was intended, we could obtain a corresponding 
increase in efficiency, but only at the cost of its durability and life— 
long before the melting point is reached the volatisation of the carbon 
sets in and brings the filament to a premature end. What was really 
wanted, therefore, was a material that only began to vaporise in this 
way, and therefore to disintegrate at а temperature above that 
ntilised in the carbon filament lamp. 

Nernst Lamp. — Regarding the Nernst lamp, which deserves the 
credit of being one of the carliest commercial attempts to increase 
the efficiency of incandescent lamps to any great extent (being intro- 
duced about 1897), I have not at my disposal any very novel data 
which can be made public. It may be said, however, that experi- 
ments are in progress with the object of making the filament in such а 
way as to enable it to “‘ light up," more quickly without the necessity 
of the inconvenient heating con and its additional complications, 
The Electrical Company have now put on the market an improved 
form of Nernst lamp of specially small design, in which the four 
parts of the original Nernst lamp—namely, the body, burner, resis- 
tance and globe—are now combined into one unit. The 220 volt 
lamp is stated to yield 30 c.p. and to consume about 0-2 ampere, 
the efficiency being thus about 1-4 watts per candle. Improvements 
in manufacture enable the lamp to light up in, approximately, 10 to 
15 seconds after switching on the current. and the life of individual 
lamps under normal conditons is stated to be not less than 400 hours. 
The average life of a burner has, however, been found to exceed 


100 hours. 

The Osmium Lamp, introduced about 1898 by Auer von Welsbach, 
to whom we also owe the incandescent mantle, is interesting as being 
one of the first of the commercial metal filament lamps of recent 
date. There were, however, many difficulties in its manufacture— 
notably its brittleness and the inability to make lamps for higher 
pressures than 50 volte—which hindered its development. and the 
lamps have been practically superseded by others to-day. Filaments 
of iridium, a kindred metal. have been constructed by Gülcher. 
Here again, however, it seems to have been found very difficult to 
make lamps for reasonably high pressures, and the use of such fila- 
ments seems to be confined to low voltage lamps for accumulators on 
motor vehicles, &c. 

The Tantalum Lamp consists of drawn wire composed of the metal 
tantalum. The consumption of the lamps now on the market varies 
from about 1-8 to 2-2 watts per candle. To Messrs. Siemens belongs 
the credit of having produced a 16 c.p. metal filament lamp work- 
ing at 100 to 130 volts, and a 32 c.p. lamp at 200-250 volts. The 
useful life of the lamp under normal conditions can be taken as about 
800 hours. 

Graphitised Filaments.—Mr. Howell, in the United States, f by a 


* Abstract front the ** Journal" of the Royal Society of Arts of the 
Cantor Lectures delivered in February and March last. 
1 Proc. Am. I. E. E., 24, p. 617, 1905. И 


special process succeeded in making а so-called graphitised filament 
capable of giving a satisfactory light at a consumption of 3 watts 


per candle. 
dealing with an allotropic form of carbon in which it approximates 
to the qualities of à metal having a positive temperature coefficient 


under normal conditions. 
ment of the more efficient metal lamps this marked advance would 


have received more attention than it actually has done. 


The behaviour of these filaments suggests that we are 


Had it not been for the immense develop- 


Filaments of Soot, Special Carbon Filamenta, d-c.— Experiments in 


this direction are still proceeding, and two German inventors claim 
to have succeeded in making a peculiarly homogeneous carbon fila- 
ment from soot produced by the carbonisation of vegetable oils, 
and also from the materials used in Chinese ink. 
useful life of 1,000 hours with an efficiency of 1 watt per candle 


(Hefner) is claimed. 


For this filament a 


The Hopfelt Lamp.—Another interesting attempt to run cerbon 


filaments at an increased efficiency is due to Hopfelt,* who has 


utilised а carbon filament burning in 
an atmosphere of mercury vapour. It 
is claimed that the high pressure of 
the latter reduces the tendency to dis- 
integration on the part of the filament 
and allowing a consumption of 1-5 watts 
per candle to b» obtained. А more 
complete study of this lamp has been 
published by U. Bordonit He, how- 
cver, describes researches according to 
which the lamps examined had but a 
small life. Thislamp is shown in Fig. 1. 

The Helion Lamp. An interesting 
type of lamp is that brought out by 
Parker and Clark in the United States 
termed the Helion ” lamp. The fila- 
ment of this lamp is supposed to con- 
sist mainly of silicon, which is deposited 
by а special method on a carbon core. 
M. Blondel has advanced the sugges- 
tion that this may form fan eutectic 
alloy ‘with the carbon (Congrés de 
Marseille, 1908). For this lamp it is 
claimed that a life of over 1,000 hours, 
at an efficiency of 1 watt per candle- 
power, coupled with practically no 
diminution in intensity is obtained ; at 
the same time all the advantages of 
a high-resistance filament are said 
to be secured. More recently still 
the inventors claim to have improved the filament sufficiently to 
enable it to be burned in the ordinary atmosphere without any 
vacuum; they also state that it can be overrun to a very considerable 
extent without suffering thereby.f In spite of the excellent results 
recorded, however, we are still waiting for these lamps to be put upon 
the market on a commercial scale. 

Tungsten. Lamps.—There are now very many forms of tungsten 
lamps on the market. They are called by different names and made 
by scveral distinct processes, but although the actual materials are 
believed to be subject to a slight modification in the case of different 
firms, it seems to be generally agreed that the metal tungsten is the 
basis of their composition. 

I should like, however, to rcfer to those who desire more complete 
details to a recent Paper by M. Blondel,§ and to articles by 
Dr. H. Weber and Dr. Jaccbeon. in which scme very ccm- 
plete data are given. It may, however, be said that there are at least 
three distinct chief processes. According to the first, the metal is 
reduced to an “ impalpable ° powder, mixed with some adhesive 
binding material, and squirted through a very fine die. Subse- 
quently all traces of the foreign binding material are very carefully 
removed, leaving only the pure metal, the filament being also brought 
by a special process from the non-conducting into the conducting state. 

Another process consists in the deposition of tungsten upon а car- 
bon filament which is brought about by incandescence in an atmo- 
sphere of volatile tungsten compounds, so that the tungsten gradually 
replaces the carbon ; subsequently by special processes the last traces 
of carbon are removed. 

Yet another process is the well-known colloidal process of Kuzel, 
according to which metals are reduced to a special gelatinous ccn- 
dition, such that they can bc squirted into filaments withcut the 


Fic. 1.—Ho»PrrELT MERCURY- 

CARBON GLow LAMP. 

F Filament; AAAA supports 
for filament; Hg globuleof mercury; 
B outer bulb; R inner tube con- 
taining filament. 


* E. T. Z., October 8, 1908. 

+“ Atti della Assoc. Ellettrotecnica Italiania," March-April. 
1 “ Electrical World," N.Y., September 5, 1908. 

$ Congrès de Marseille, 1908. 

н “ Illuminating Engineer," London, Vol.I., pp. 297, 395, 463, 


admixture of a binding material; in this way the arduous process 
of subsequently removing all traces of impurity introduced are 
avoided. 
Although we must admit that most of these methods originated 
in Germany and Austria, we can comfort ourselves with the reflection 
that much of the early pioneer work of electrical glow lamps was 
carried out in London. At the present day, too, I am happy to state 
that the manufacture of these lamps is being taken up in the country. 
Some qualities of the metal filament lamps of interest are those 
given by Remané*, and by Satori in a recent article. f 
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Fi. 2—-DiacRAM ILLUSTRATING EFFECT ON LIFE OF OVER-RUNNING 
CARBON AND TUNGSTEN FILAMENT LAMPS. 

There is no physical impossibility (see Fig. 2) in obtaining a 
consumption of even less than 1 watt per candle-power from the 
ordinary carbon filament; but its life is rapidly decreased by 
doing во. The same holds good for the tungsten. It is, however, 
worth knowing that now that carbon filament lamps are во 
cheap, compared with the most efficient metal ones, it may some- 
times be advisable to overrun them intentionally at, say, 25 watts 
per candle, so as to obtain a higher efficiency, even coupled with a 
loss of life. | 

Ав regards the disadvantages the new lamps already possess and 
what prospects of improvement we see before us. One of the main 
problems has been, and is still, the production of a metal filament 
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Fio. 3.—CoNNECTION BETWEEN RESISTANCE AND PRESSURE OF CARBON 
ЕКПАМЕХТ, TANTALUM, OSMIUM AND. TUNGSTEN Lamps. 
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Table I. 


Percentage change in candle-power due to 1 per 
cent. change in P.D. 


Type of lamp. 

Hirsc- А Lab. 

hauer. | Morris. | Sharp. | centrale. | Bohle. 
Carbon  ............ 6:3 VER 65 6-0 7:0 
Graphitised.........|  ... - 5-8 Su vds 
Nernst ............... 10-0 HT = К 9-35 
Tantalum  ......... 4:3 4:37-47 44 3-9 4-4 
Osmium ............ 4:2 Без е sa ae 
Tungsten .......... .] 40 3-36-3-65 4-0 3-8 4:0 


Percentage change in candle-power due to 1 per cent. change in the 
case of carbon, graphitised, Nernst and metal filaments. 


involves а filament of tho same order of diameter, coupled in both 
cases with an extraordinary length of filament. As an illustration 
of the difficulty of this process I may mention that it takes a man a 
week's careful work even to make the die through which such fila- 
ments are forced. | 

The difficulty in making high-voltage low candle-power metal 
filament lamps rests, of course, mainly in the very low resistance of 
the filaments compared with carbon. Yet, from one point of view, 
this defect may be regarded as fortunate, because of the extremely 
disturbing effect upon the electric industry which would follow the 
sudden introduction of, say, tungsten lamps capable of giving only 
8 c.p. at 1 watt per candle at 250 volts. 

Another quality for which metallic filament lamps are remarkable 
is the fact that their resistance, unlike that of carbon, increases with 
temperature; this is indicated in Fig. 3. Partially owing to this 
change in resistance, we find that a given change in pressure produces 
a smaller corresponding change in candle-power in the case of metal 
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Fia. 4.— VARIATION IN CANDLE-POWER DUE TO A GIVEN VARIATION 
тх P.D. FOR CARBON AND METALLIC FILAMENT LAMPS. 


filament lamps than in the case of carbon ones. This is advan- 
tageous, because it may enable the amount of copper in a consumer's 


leads to be reduced, since the thickness of such leads is determined : 


by the fall in pressure allowable up to lamps (Fig. 4). Some details 
of the behaviour of different types of lamps in this way is shown in 
Fig. 4, due to Bohle,“ and Table I., as given by Blondel. f 

On the other hand, there is a second effect to be considered. 
Metal filament lamps have a lower specific heat than carbon ones, 
and consequently the filaments grow hot and cold with greater 
rapidity. As a result, their momentary physical condition fluctates 


to a greater extent when the voltage applied to their terminals varies, - 


and, possibly on this account, metal filament lamps do not give 
quite such good results on alternating currents as on direct currents. 
The tantalum lamp, as is well known, has not as yet been much em- 
ployed with success on an alternating-current circuit. According 
to Dr. Feuerlein, this is to be attributed (among other effects) to the 
attractive action of adjacent filaments on one another. This gives 
rise to а continual mechanical trembling, and tantalum has a pro- 
perty, common to the iron group of metals, of rapidly becoming 


lamp of high voltage and low candle-power. Thus, the production crystalline under these conditions. Some experiments recently 
of a Tantalum 220 volt 50 c.p. lamp is said to involve the use of wire | published by Scarpa? seem to be in agreement with this suggestion. 


of а diameter of only 0-04 mm., and it is a miracle of ingenuity to 
W homogeneous wire so fine. Yet Tantalum 250 volt 32 c.p. 
lamps are already on the market. Ап Osram 220 volt 50 c.p. lamp 
. Verd. Deutsch Elektrot,” 1908. | 
1“ Ilominating Engineer, Vol. II., p. 386. 


Experiments are being carried out as a result of which it is hoped 


to overcome this defect. | 
(To be continued. um 

* ** Illum. Eng." t Marseilles Congress; 1905. 
t“ Atti della Assoc. Elettrotecnica Haliana,” January-February, 1909. 
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PROGRESS IN LIGHTING. 


The lectures given by Mr. LEON GasTEKk before the 
Society of Arts, and reproduced in part elsewhere in this 
issue, serve to draw attention to the progress made of late 
years in the production of light. There is no doubt that 
the gas and electrical industries have had a stimulating 
effect upon each other, and it may be said that the de- 
velopments in each have been equally remarkable. In the 
days when only the old batswing burner was to be scen the 
efficiency amounted to something like 4 or 5 c.p. per 
cubic foot of gas per hour, and this figure has risen 
steadily through various types of burners until it has 
reached a figure of something like 20 c.p. per cubic foot for 
ordinary low-pressure indoor burners; and when we come 
to the high-pressure types this figure has risen to 60 or 70. 

Nevertheless, it is felt that there is still need for a really 
good mantle,instead of one which requires to be renewed, say, 
every 200 hours. At best a mantle is à delicate appliance, 
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and its life is limited by breakages more than by anything 
else. In some respects the inverted mantle, although re- 
ceived at first with some scepticism, is an advance from 
the point of view of strength, because it is better sup- 
ported than the old upright mantle. Certainly its value 
from other points of view is now thoroughly recognised, 
and it forms the most serious competitor with electric light 
for indoor illumination. Whether the soft, or non-incine- 
rated, mantle will be a further advance remains to be proved. 

In comparison with the incandescent mantle with low- 
pressure gas for indoor lighting and high-pressure gas for 
street lighting (by which we do not wish to imply that 
high-pressure gas cannot be used for interior lighting, if 
the expense of the installation is not a serious objection), 
we have the modern types of glow lamp and arc lamp. 
Here again we have a recoid of increasing efficiency. 
The old carbon glow lamp, taking 4 watts per candle, 
has steadily improved, particularly by the graphitised 
filament, but is rapidly giving place to the metal lamp, 
in which efficiencies in the neighbourhood of 1 watt 
per candle are being obtained. Similarly, the arc lamp, 
which a few years ago had an efficiency of 3 or 1 mean 
spherical candle-power per watt, has improved by the 
advent of the flame arc lamp to an efficiency of 3 or 
4 candles per watt. To the gas mantle the electrical 
engineer has responded with the metal lamp, znd to high- 
pressure gas the response has been the flame arc. 

In illuminants differing so entirely as gas and electricity 
we cannot expect to have all the advantages on one side. 
The weakness of the gas mantle is certainly a great defect, 
and in this respect the metal lamp is likely to be at a 
decided advantage, not merely in strength but in constancy 
of eandle-power. On the other hand, gas plant, generally 
Speaking, has the great, virtue of cheapness, and possesses 
means of remote control to which there is no equivalent in 
electrical devices. It is not well to indulge in the gift of 
prophecy to any serious extent, but, nevertheless, it would 
appear that there is not the same prospect of an advance 
in gas lighting as there is in electric lighting at the present 
time, unless some wholly new means can be devised. At 
present, for interior lighting, electrical methods are ad- 
vancing very rapidly in the hope of overtaking gas met!:ods. 
In street lighting, also, electric lighting is forging ahead, 
lor not only is the flame arc a very powerful weapon, 
but the metal lamp is becoming increasingly important for 
the illumination of side strects. 

Elsewhere our readers will find an article in which the 
opinions of many supply engineers are given on the ques- 
tion of the advantages and disadvantages of metal filament 
lanps. We are glad to note that our original views on 
the subject are now being largely supported. The tendency 
to regard the advent of the metal lamp as being more or 
less disastrous to the electricity supply industry, owing to 
the great diminution in the current required, is giving 
way to optimism, and engineers on all sides are coming to 
look upon the metal lamp not merely as a great blessing, 
but one without which many consumers might very 
possibly have gone back to gas on account of improved 
methods. The metal lamp came just at an opportune 
moment. So far the only serious defect about the lamp 
has been its high price, and we certainly agree with one 


of the engineers when he remarks that the sooner this price 
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is brought down to, say, 2s. per lamp the better it will be 
for the industry. In fact we would go further and say 
1з. per lamp. If a consumer finds, upon breaking a lamp, 
that it is necessary to pay, say, 4s. 3d. for its replace- 
ment, he begins to think that the advantages of the metal 
filament lamp are not very great, and that, after all, it 
may, perhaps, be worth while to try gas. 

We are also glad to see that public lighting by means of 
metal lamps in side streets is making great progress. Here, 
without any doubt, is a very great field in competition 
with gas. Nor is it necessary to restrict one’s efforts to 
the smaller side streets, for by running groups of metal 
lamps in specially designed street fittings it is very easy to 
bridge over the gap between the single glow lamp and the 
arc lamp, and such groups of metal lamps have the very 
great advantage that their cost is comparatively low. This 
is certainly most important, because there are many cases 
in which the single glow lamp 1з insufficient, and yet the 
arc lamp is too expensive. With the old carbon glow lamp 
a group of lamps was too inefficient to be considered, but 
now we are in the fortunate position of having a lamp 
which is not only efticient, but which maintains its candle- 
power, and, in addition, has a lengthy life. 

It cannot yet be said that the effect of the metal lamp 
in diminishing the load of the generating station has come 
toan end. We think, nevertheless, that in many under- 
takings the end is in sight, and as soon as this point 
is once turned, there is no doubt that the position of 
the electricity supply industry, if run on proper com- 
mercial lines, will be far better than ever before. 


REVIEWS. 


(Copies of the undermentioned work oan be had from The Electrician Office, post 
free, on receipt of published p adding 8d. for books published under 3s. Add 
10 per cent. for abroad or for foreign books.) 
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The Cultivation and Preparation of Para Rubber. By W. H. 
JonNsox. 2nd edition. (London: Crosby, Lockwood & Son.) 
Pp. xii.—174. 7s. 6d. net. 

As the title indicates, this book deals with “ plantation ” 
rubber. A large portion of it is, therefore, occupied with 
horticultural details, which will, doubtless, be of service to 
growers, and of much interest to such members of the electrical 
trades as have a soul above the finished product. A perusal 
of this work will make clear to the user of rubber goods that 
the unstable behaviour of so many of these has causes other 
than adulteration. It will convince him, were he not already 
convinced, that rubber is one of those choses tcomprises 
about which, so little being known, a great deal can be written 
without conveying very much definite information. Indeed, 
if the reader has any memory at all, he will be troubled to 
know how to sort out the general impressions left by his read- 
ing. Resorting to the “ deadly parallel“ we find :— 

Pagc 101. Page 130. 


Quite recently Biffen discovered 
that the rubber in latex could be 
separated from the other consti- 
tuents by centrifugal force. ‘This 
process is quite distinct from co- 
agulation, as by centrifugal force 
the rubber globules are separated 
in а like manner to cream, when 
animal milk is churned and their 
composition is not altered. 


The use of centrifugal machinery 
has been suggested for separating 
the caoutchouc globules free from 
proteids, resins, &c.,in a similar 
way to that employed for treating 
animal milk, but Wright states 
“It is very difficult to separate 
caoutchouc by centrifugal force, 
and on several occasions a speed of 
10,000 revolutions per minute did 
not effect a separation of tho 
caoutchouc of normal latex." 


Similarly divergent views occur once or twice In the book, 


but by wav of compensation the author, over and over again, 
repeats facts about which there can be(no doubt at all. For 
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instance, on pp. 108 and 135, the collector is enjoined to 
keep clean all tapping instruments, &c., and on pp. 117 and 
118 we are twice told that a certain machine has a “ loose 
platten“ (sic) for branding rubber blocks, and on pp. 77 
and 78 the statement is repeated that the flow of latex is most 
abundant in the morning. We do not remember how many 
times we are told that creosote, formalin, &c., are antiseptics, 
and we seem to have been well impressed with the advisability 
of tapping the trees on the lower 7 ft. or 8 ft. of their trunks. 

We cannot refrain from offering the following discovery to 
the author of What the Public Want”: It is almost impossi- 
ble to even fairly accurately estimate." 

In spite of indeterminate statements and unnecessary 
repetitions, we have found the book well worth reading, and 
it certainly gives a wide range of information on the various 
methods of rubber culture, collection and preparation for the 
raw product market. MERVYN O’GORMAN. 


A Pocket-Book of Electrical Rules and Tables. By the late 
J. Munro and A. Jamison. 19th edition. (London: C. Griffin & 
Co. Pp. xxx--810. 8s. 6d. 


Were we an essayist and not a reviewer we might write at 
length on the influence of the engineering profession on the 
production of pocket-books; or, contrariwise, on the influence 
of pocket-books on the engineering profession. As, however, 
this is not the case we must confine ourselves strictly to the 
matter in hand, leaving this interesting question for others to 
deal with. It should not prove unedifying. 

The man, or men, who in the early days of electrical engi- 
neering took upon himself the task of producing a pocket- 
book had set himself, perhaps unthinkinglv, a hard task. The 
extraordinary development of the use of electricity for indus- 
trial purposes has made constant revision and addition to such 
books necessary, in order that they тау be, even approxi- 
mately, up-to-date, a statement which is borne out by the fact 
that the work we now have under notice has reached its nine- 
teenth edition, having first been published in 1884. 

This book is really too well known to require a detailed re- 
view, but we тау say that over 100 pages of the last edition 
have been deleted and 132 pages of new up-to-date matter 
added. Copious notes have been supplied by certain of the 
author’s old pupils to the telegraphy, fault testing and elec- 
tric lighting sections, while other experts have also given their 
assistance in the work of compilation. The latest Institution 
wiring rules are included, as well as the Board of Trade Regu- 
lations under the Electric Lighting and Tramway Acts; 
Lloyd's Rules for the Use of Electric Light on Board Ship 
and the Electric Light Regulations for the Suez Canal. No 
mention, however, appears to be made of the new Home 
Office regulations respecting the use of electricity in factories 
and workshops (a very important subject), and, while the 
report of the International Congress оп Electrical Units and 
"tandards, held in 1893 is given, no mention appears to be 
made of the deliberations of the same Congress held only last 
vear. It is, of course, recognised that such a book as this 
must go to press some time before it is actually published, 
but it is, nevertheless, a matter for regret that important 
work like that mentioned above, should have been omitted, 
even until the next edition. 

The author, in his preface. pays a tribute to certain jour- 
nals which pointed out details in the last edition, wherein 
they thought improvements and additions might be made. 
As THE ELECTRICIAN is one of those mentioned, it was not 
without interest that we perused the new edition to discover 
whether our hints had been taken. As a result we still find 
that only two types of flame arc lamp are mentioned though 
metal filament lamps now receive better treatment than they 
did in the last edition. It is, of course, in the nature of things 
that information in a pocket book should be scrappy. And 
short of re-writing every edition we fear it would not be possible 
to deal with a matter in the ideal manner; namely, to give 
an adequate account of it when new or important developments 
arise, gradually boiling the description down as the first fresh- 
ness of the subject falls. Possibly electrochemistry might 
receive more space; we might even say that it certainly should, 


if the book is to be at all descriptive. In some directions the 
advance in this subject has been very rapid in the last few vears. 

In spite of the surface faults mentioned above, Munro and 
Jamieson " is still a book that can be recommended to students 
of all agcs, and we feel sure that its utility will not have 
decreased when the hundreth edition is reviewed in THE ELEc- 
TRICIAN. 


Berechnung und Konstruktion elektrischer Schaltapparate 
By Prof. R. EprgR. Vol. VII. of Grundriss der Elektrotechnik." 
Edited by A. Kern 1aswERTHEE. (Hanover: Dr. Max Jinecke.) 
Pp. xi. A418. M.12. 


Enormous strides have been made of late ycars, and are 
being daily made, in switchgear design, especially in the direc- 
tion of switches with automatic control. A work dealing in a 
comprehensive and authoritative yet simple manner with this 
important, and bv no means simple, branch of electrical 
engineering 18, therefore, to be greatly welcomed. Such a 
book is that we review, which can be confidently recom- 
mended to all electrical engineers, although it necessarily deals 
primarily with German practice. It contains a large mass of 
valuable information, the usefulness of which, especially to the 
designer, is enhanced by the numerous tables and curves which 
it includes. The various formule dealing with the calculation 
of the parts of switches, more particularly those of resistances 
in starters and regulators, are carefully and simply deduced, 
and examples are worked out to show their ready application. 

The book covers a large field, and is profusely illustrated 
һу the aid of excellent diagrams, drawings and views of 
switches. A few noteworthy examples of English switchgear are, 
however, somewhat conspicuous by their absence. There are 
11 chapters, the first two of which are short ones, the former 
being of an introductory character, and the latter giving the 
general constructional materials used. Chapters III., IV. and 
V. contain useful data with their theoretical reasons in con- 
nection with connecting cables, bolts, cable thimbles, bus- bars, 
contacts, screws, contact springs, and brushes, carbon con- 
tacts, spark collectors, and quick break and change-over knife 
switches for low and medium pressures. The dimensions are 
based on the normal sizes recommended by the Verband 
Deutscher Elektrotechniker. Chapter VI. deals with high- 
tension switches of the lever tvpe, horn and oil varieties, the 
principal points of which are ably brought out. 

In the first half of chapter VII. the properties of fuses and 
the determination of their size are well explained, and useful 
data culled from various sources are given ; in the second half, 
types are illustrated and discussed for low, medium and high- 
pressure systems. Chapter VIII. is an excellent one on auto- 
matic switches. It deals with maximum, minimum and 
reverse current circuit-breakers, and remote control for direct- 
current and alternating-current circuits, and concludes with 
remarks on the automatic paralleling of single- and three-phase 
generators with examples of apparatus. Chapter IX. — Start- 
ing and Regulating Resistances and Controllers—is the longest 
in the book, covering over 260 pages out of a total of 418. 
First the theory of the motor starter is given, restricted to the 
consideration of the case of motors with a constant field, on the 
assumption of a constant torque during the starting period, 
irrespective of speed. Examples for a 10 н.р. direct current and 
a similar size three-phase motor are fully worked out. The 
theory of regulating resistances is next carefully gone into— 
generator field rheostats, motor field regulating switches and 
feeder regulators. Then follows a section on resistance 
materials, and the factors governing their design are well 
analysed. The remaining three sections of this chapter give 
the constructional details connections of various types of 
resistances— wire spirals, &c., automatic starters, time relays, 
push button devices, and the theory and construction of con- 
trollers. 

Direct current and alternating current electromagnets are 
then discussed in connection with switchgear work in the 
penultimate chapter, the final one giving information on battery 
switches. The book is also furnished with a good index. There 
is certainly a want for an English book dealing on similar lines 


with this part of electrical design. 


THE ELECTRICIAN, OCTOBER 15, 1909. 


95 


——ä—õ — — — — —— ———— — FAF—T— — — ————— — 


Lecture Notes on the Theory of Electrical Measurements. By 
W. A. Ахтнонү. 3rd edition. (London: Chapman & Hall.) 
Pp. ix.—118. 4s. 6d. net. 


This book may occasionally be useful to teachers, but it is 
not suitable for students. It is very loosely worded, and, as 
it defines conductivity as the reciprocal of resistance, must 
obviously be read with care and discrimination. It cannot be 
freely recommended. 
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RECENT PATENTS IN WIRELESS TELEGRAPHY 
AND TELEPHONY .— Copyright. 
BY W. H. ECCLES, D.8C. 


So far as appears from patent specifications disclosed during 
the past 12 months there is no single direction in which striking 
progress in wireless telegraph methods can be chronicled. 
Progress has been general rather than particular, yet may be 
considered quite as satisfactory, on the whole, as that of former 
vears. 

Several proposals for duplex working in wireless tele- 
graphy have appeared. Broadly, two methods present 
themselves. The one method emplovs, at each of two cor- 
responding stations, mechanical devices for switching the aerial 
rapidly to and fro between the sending and receiving circuits ; 


Fic. 1.— VAN DER Мокре, No. 6,£53 (1908). 


the other method leaves sending and receiving apparatus 
permanently connected to the air-wires and balances the effect 
of the sender on the local receiver by means of compensating 
circuits. The mechanical method is adopted in patent No. 
6.953 (1908) communicated by F. Van der Wonde. The 
object of the invention is, brieflv, to avoid the emplovment of 
mechanism that must be driven synchronously at the two 
corresponding stations. For this purpose a shaft carrying a 
series of conducting arms that can engage with stationary 
contacts—a sort of multiple commutator—is used to carry 
out the following series of operations: (a) The sender is con- 
nected to the aerial; (b) the aerial is earthed ; (c) the sender 
is disconnected ; (d) the receiver is connected ; (e) the earth- 
connection is removed; (f) the receiver is disconnected. The 
Principal condition for success is that the shaft should rotate 
вю rapidly that all the operations occur at least once during 
the period of a telegraphic dot; another condition is that 
accidental synchronism shall not occur, except transiently, at 
the two stations. The first condition is easily fulfilled in the 
case of manual sending, and the second condition can be satis- 
fied by making the usual speeds of the mechanism at the two 
stations bear a proportion such as two to three. Fig. 1 is a 


diagram of the mechanism and circuits at either station. 
The conducting arms and shaft are shown in part perspective. 
a is the shaft and 1 to 12 are the stationary contacts. In the 
“ sending " position contacts 7 and 8 are bridged to close the 
circuit b of the oscillation generator, and contacts 9 and 10 are 
bridged to connect the secondary coil l of the oscillation trans- 
former to the aerial L. All receiving circuits are disconnected. 
If the shaft is now rotated in the direction of the arrow the 
connections 7, 8 and 9, 10 are broken and the aerial connected 
to earth through contacts 11, 12. The switching out of circuit 
of the generator does not take place till the aerial is connected 
to earth. This earth connection is maintained while the shaft 
rotates to connect up the receiving circuits. When this is done 
the oscillations in the aerial L follow a path through contacts 
6, 5 to the primary coils RT of the recording and telephonic 
receiving circuits and thence through contacts 0,0 to earth. 
The switch arms corresponding to contacts 4, 4 and 3, 3 simul- 
taneously close the detector circuit c, and similarly through 
contacts 2, 2 and 1, 1 the telephonic receiving circuit d is 
closed. 

Another specification for duplexing by mechanical means is 
that of G. Marconi and Marconi’s Wireless Telegraph Co., 
No. 16,516 (1908). Like that just described the sending and 
receiving apparatus is rendered operative and inoperative 
alternately in rapid succession ; апа careful stress is laid on 
the point that the operative periods of the sending apparatus 
shall be 1nuch shorter than those of the receiving apparatus. 
The method is especially designed for use with those forms of 
discharger wherein short-lived sparks occur at very frequent 


Fic. 2.- G. MARCONI. 


No. 16,546 (1908). 


regular intervals between rapidly moving electrodes; for 
instance, with the “studded disc discharger " introduced bv 
Dr. Marconi in 1907. The present method of duplexing, put 
shortly, consists in using for receiving all the idle intervals 
between the studs at which the sparks occur. This is con- 
veniently accomplished by rotating one or more commutators 
synchronouslv with the studded disc, the segments of the 
commutator being so arranged that the local receiving appa- 
ratus is inoperative during the brief instants when the studs 
are sparking. The commutators mav be coupled mechani- 
cally to the disc, or may be driven by a synchronous motor 
worked from an alternator mechanically coupled to the disc, 
and a variety of ways of rendering the receiver inoperative by 
aid of the commutator are possible and are described in the 
specification. Of all these possibilities that one which seems 
best is shown in Fig. 2. Here D represents the disc with the 
studs S which discharge the condenser K to the side discs 
SD,, SD,, through the primary TP of an oscillation trans- 
former. C! and C? are two commutators, V is an alternator 
and P a synchronous motor. The sending and receiving 
aerials TA and RA are separate. M represents an earthed 
metal room or box. Shading represents insulating material. 
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It will be seen from the figure that the receiving aerial is dis- 
connected from the receiving apparatus and that this latter 
itself is short-circuited whenever a stud of the disc is in its 
discharge position. In actual practice it is very necessary to 
make sure that svnchronism of the plants in the two corre- 
sponding stations ‘shall not occur ; for if the discharges occur 
at the two stations simultaneously neither station can receive 
anvthing. This is easily avoided. Suppose the interval 
between two sparks is nine times the duration of a spark and 
that the speeds of the discs at the two stations are in the ratio 
ten to nine. Then if the two discs have the same number of 
studs, the station with the faster disc will at the worst miss 
only one out of nine sparks at the station with the slower disc, 
while the latter station can miss only one out of 10 sparks at 
the former. Thus, it is only hecessary to arrange that each 
telegraphic sign shall comprise more than one spark. If, as is 
often the case, 300 sparks occur per second, this last condition 
could be fulfilled with very high tranamitting speeds. 

Duplex communication of the purely electrical type is repre- 
sented in the vear’s batch of patents by two specifications. 
No. 20,206 (1908) is L. de Forest’s suggestion for duplex tele- 
phony. In Fig. 3 one of several of his variations is set forth. 
G is a continuous-current machine connected through choking 
coils to a gencrator of sustained oscillations, such as a Poulsen 
arc, O, shunted by an inductance, P, and capacity, C, in the 
usual manner. The receiver at the same station consists of 
the oscillatory circuit bC’ and detector R with telephone 


receiving circuits are coupled 
magnetically to two aerials which 
may or may not be joined 
together above to form a loop. 
The coils ау, «,. ате arranged 
to affect b equally when equal 
currents traverse them ; and the 
aerial coils 3, S, are similarly 
arranged so as to be equally 
excited by P., in opposite phases. 
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Fic. 3.—DrE Forest, No. 20,206 (1908). Fio. 4.— De FoREST. 


resistance equal to the average resistance of the microphone. 
It will be seen that the equal and opposite oscillations set 
up in the acrial by coil P will, under perfect adjustments, 
leave the receiving circuit unaffected. As for action at a 
distance the inventor states that when the microphone is 
made to operate, as by speaking into it, the oscillations of 
aerial A’, and therefore the waves radiated from that aerial, 


are modified in accordance with the vibrations accompanying 


the sounds to be transmitted, and that these modifications 
are in the nature of a cutting-off of the peaks of the waves, as 
shown in w! of Fig. 4. The other train of waves, w?, is un- 
affected by the variations of the resistance of the microphone 
M, and thus the resultant effect on the distant receiver will be 
that of the unbalanced portion zn! of the train of waves, w?, 
which correspond, of course, to the original sound affecting M. 
It is equally obvious to the reader, though it is not drawn 
attention to by the inventor, that if this differential action of 
the currents in the two aerials can affect a distant receiver, it 
can, а fortiori, affect the local receiver—and much more 
violently. In other words, the use of the microphone in this 
manner destrovs the balance of the coils associated with the 
local receiver and the invention completely fails in its aim. 
Probablv this was realised by the inventor, for in another 


receiver T. Both sending 


m is a microphone and R' а ! taken as а whole, on 


(among several other) designs submitted in. the specification 
a way of evading this particular snag is proposed. It is shown 
in Fig. 5. The balance among the circuits a,ba, is maintained 
throughout a conversation by the expedient of using a micro- 
phone having two equal parts, one in each aerial, in each of 
which parts the voice of the speaker produces absolutely equal 
effects. If this feat can be accomplished, duplex telephony 
should be easy. 

The other patent dealing with duplex working i is Мо. 28,378 
(1908), granted to S. Eisenstein. Here it is proposed that for 
long distance work each of the two communicating stations 
should be divided into two well separated parts, a receiving 
part and a sending part, connected by special telegraph lines. 
For instance, for transatlantic work, the receiving house would 
be suitably placed if 30 km. (nearly 20 miles) from the sending 
station. By means of the connecting lines the operator at 
the receiving house could do all the transmitting. The send- 
ing house should have a relatively high aerial, in order that, in 
the words of the inventor, the best utilisation of the radiation 
energy is obtained. The aerial at the receiving house, on the 
other hand, should. be relativelv low; in fact, of height just 
sufficient to receive the signals from the other side of the 
ocean. Now, to ensure good duplex working, it is necessary 
to arrange that the sending aerial shall not affect its own 
receiving house. This can be accomplished by making the 
wave lengths used very different. For instance, the wave 
lengths of sender and receiver at this side might be 3,500 
metres and 2,500 metres respectively, and, of course, vice 
versa at the other side. The inventor states that with a wave- 
length difference of 10 per cent. 
and a distance to be covered 
amounting to 4,500 km., as is 
the case of the Atlantic, for 
example, practical tests have 
demonstrated that the sender 
and receiver at either side may 
be put at less than 30 km. 
The advantages of the method. 
which 
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No. 20,206 (1908). 


stress is laid by its author, are that the sending ucrial may be 
made very high and therefore a good radiator, and that the 
receiving aerial may be made low enough to diminish “ atmos- 
pherics " appreciably. This suggestion concerning atinos- 
pheries is not scientifically sound, by the wav. The real 
essence of the method (which, however, does not appear to be 
fully expressed and covered bv the claims appended to the 
specification) seems to consist in the separation of the receiving 
aerial and apparatus of a station to such a distance from the 
sending aerial of the same station that the former is unaffected 
bv the latter. The distance needed is made comparatively 
smal! by arranging that the two parts of the station have, as 
is very common, different tunes; another and quite distinct 
way, for example, would be to use directive aerials. 

The improvements in sending apparatus and methods 
comprise nothing revolutionary. Only the most noteworthy 
need be glanced at here. First, we may take S. Eisenstein's 
Improved Sender Connections for Wireless Telegraphy and 
Telephony," No. 286, 1908, wherein is described a means of 
generating a practically continuous stream of high-frequency 
oscillations. The idea is familiar and simple.. Sparks are to 
be formed in an oscillatory circuit in such rapid succession 
that the damped train of oscillations following one spark does 
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not die down completely before another spark occurs. For 
instance, if high-frequency oscillations of 500,000 per second 
frequency are required, and if it is known that 20 oscillations 
occur before the amplitude becomes negligibly small, then to 
carry out the above conception the sparks should follow one 
another at the rate of 25,000 per second at least. The present 
inventor's way of doing this is shown diagrammatically in 
Fig. 6. The spark-gap is at the point 8 in the circuit 7. This 
circuit is energised from the circuit 5, 6, which include the 
secondary of a transformer. The primary of this transformer 
constitutes the inductance of a Duddell singing arc having, 
for example, 4 frequency about 25,000. This frequency is 
about the limit of ordinary audition, it should be noted. Any 
other source of very rapidly alternating current will serve, of 
course. The inventor proposes to tune the circuit 3, 4, to the 
circuit 5, 6, in order to obtain the enhanced effects of reson- 
ance transformation. It is evident that the tendency 1s for 
the sparks to occur near the maxima of the P.D. produced in 
the sccondarv winding of the transformer. But if they do 
not fall at precisely the right moment the successive trains of 


Ето. 6.—EIsensteix. No. 286 (1908). 


waves will not dovetail together properly. Now, the whole 
advantage of sustained oscillations in wireless telegraphy over 
considerable distances arises in the extreme utilisation of the 
principle of resonance; and such utilisation is not possible 
unless the successive trains are perfectly joined together. The 
inventor believes that this dovetailing of the trains can be 
adequately accomplished by arranging the ratio of the periods 
of the circuits 2 and 7 properly. 


(To be continued), 


CORRESPONDENCE. 


— 
ELECTRICITY IN BUILDING OPERATIONS. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR: Your special articles on this subject arc of considerable 
interest, and I think will do a great deal of good in bringing 
to the notice ot supply authorities tho useful field there is in 
providing temporary electric supply for large building opera- 
tions. 

There ia one thing I have so far noticed in the articles, and 
also in your leading article of October lst—that is, that no 
mention is made of the special adaptability of this demand for 
dealing with it on the restricted hour system of power supply. 
The hours of builders, bricklayers and the labour incidental 
to such operations, vary according to the time of the year, and 
easily conform with the hours of restriction that most under- 
takings would have to enforce to prevent such demands over- 
lapping the peak lighting loads during the winter months. 

| am at present dealing with the supply to two large 
building operations which have the following motors and 
machines installed :— 


Building of large Church.—22 H. P. motor driving two stone 


saws, one mechanical mason, one grindstone; 16 H.P. motor 
driving 50 ft. jib crane, stone polisher; 10 H.P. motor driving 
mortar mill. 


Building of new Police Station.—5 H P. motor driving mortar 
mill ; 9 H.P. motor driving 75 ft. jib crane. 

The church (another of Lord Burton's many gifts) is built 
of а very fine sample of light brown sandstone, and there is a 
considerable amount of labour incurred in sawing up large 
rough blocks, shaping, planing and polishing them. We are 
now in our third year of demand. 

The police station, although a large building, is only costing 
approximately one-third that of the chureb, and is giving 
about a one-year demand for power. 

In each case they are using power on our restricted hour 
system, the former at 15d. and the latter at 14. per unit, and 
the value of the load to our undertaking is respectively £110 
and £60 per annum. 

I may say that neither contractor has had any previous 
experience of electric driving in any part of the country, but 
they are both thoroughly satisfied with the cconomy of running 
and the convenience of same. 

We have no regular system of motor hiring, as I consider it 
far best to do without this if possible. In both these cases, 
however, we have atranged to hire out the motors to the con- 
tractors at an annual rate of approximately 80 per cent. of 
their net cost, which includes the cost of inspecting them from 
time to time and also maintaining them. 

There must be many undertakings who do not feel that they 
can, in cases of such comparatively small demands, drop their 
ordinary power supply to a figure as low as ld. per unit. 
There is no question that if they realise that these demands 
can be accepted on a restricted hour basis thev can very 
profitably supply them at a figure of 1d. down to jd. por unit. 

Such prices will fully compete with the usual steam driving, 
whilst the adhering to their ordinary prices might result in 
their losing such custom.—I am. &c., 

Electricity and Tramways Departments, 

Burton-on-Tient, Oct. 11. 


P. J. PRINGLE. 


SOME MODERN METAL FILAMENT LAMPS AND 
- FITTINGS. | 


About a year ago we endeavoured in an article published in these 
columns to give some idea of the then position of the metal filament 
lamp industry. We described at some length certain types of lamps, 
and also gave details of the fittings which had been designed to 
comply with the new conditions. Since that time progress in the 
metal filament lamp industry has been sure and steady ; and doubt- 
less for that reason there is much less to say on the subject than thcre 
was last year. The high-voltage lamp is now a material entity ; last 
year it was still a nebular hypothesis. Now we can burn all lamps 
in any position; last year we had to be careful on this matter, and 
search for a mystical word on the lamp itself was necessary before 
the question of whether it might or might not be used in а 
slanting position could be answered. Last year new lamps involving 
wonderful principles made metcoric appearances, and disappcar- 
ances, almost daily, now a few well-known makes hold the markct ; 
and having gained the public confidence are likely to keep it. unless 
some very great improvement be introduced. In fact, wc are in a 
very much better position than we were last year, and it only remains 
for the makers to reduce the prices for still further progress to be 
made. In the matter of fittings, too, much has been done. The 
conditions which are necessary to make the new lamp a physiological 
as well as an electrical success are now recognised and are being 
complied with in the design of the fittings employed with the new 
lamps. ; 

We cannot do better than let the makers themselves speak regard- 
ing their wares, remembering that out of the fulness of the heart, 
the mouth speaketh.” 


It is pleasant to hear from Messrs. SIEMENS Bros. Dynamo WORKS 
that their well-known Tantalum lamp has fully maintained its 
reputation throughout the year. Its name is familiar to many out- 
side purely electrical circles from the fact that a display of its 
virtues in *' Tube" trains, on hoardings and about other public 
places where it is exceedingly likely to strike the cye is a part 
of the policy followed by this celebrated firm. Considerable progress 
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has, we understand, also been made in the production of this lamp 
since the opening of the Dalston works. Perhaps one of the most 
striking of these improvements has been the introduction of the 
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Fic. 2.—ExAMPrES oF SIEMENS 
BRACKETS FOR USE WITH 
TANTALUM LAMP3. 
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Fia. 1.—Siemens SrANrARD FLOOR FITTING. 


25 с.р. high-voltage lamp, which allows those consumers who are 
unfortunate cnough to be on a 200 volt continuous-current system, 
to obtain alow candle-power and a high efficiency lamp without the 
attendant disadvantages of scrics working. Tantalum candle lamps 


Fia. 3.- -ExAMPLES OF SIEMENS’ PENDANTS FOR USE WITH 
TANTALUM LAMPS. 


аге now being put on the market in very necat styles and there is no 
doubt that these “© candles" add exceedingly to the appearance of 
the candelabra fittings, in addition to which they greatly curtail the 


lighting &ccount, as do, of course, the ordinary Tantalum lamps. 
We understand that Tantalum battery lamps will also be put on the 
market in the course of a few weeks. 

It is also pleasant to hear that many reductions in the prices of the 
lower voltage series of lamps have been effected, whilst the discounts 
to that very much-talked about-person, the contractor, have been 
increased, so that it should be possible for him to build up a satis- 
factory business by selling thesc lamps. Messrs. Siemens claim that 
by using Tantalum lamps the modifications necessary before they 
are installed, instead of the ordinary glow lamps, are reduced to а 
minimum. The lamps suitable for burning at pressures up to 160 
volts have bulbs of about the same size as the old type carbon 
filament lamp, while owing to the longer bulbs of thc high-voltage 
lamps, the fittings department of the company have put on the 
market some new and very effective designs of fittings, which we 
cannot help thinking are well worthy of consideration. It is unusual, 
and rather hard, for a journalist to talk at great length about lighting 
fittings. He may, of coursc, expound on the artistic side of the 
article in question and talk in glowing terms about the styles of 
Louis XV. and other bygone personages, but when all is said and 
done a fitting is more meant to be looked at than to be written about ; 
and we are sure our readers will agree that the accompanying illus- 
trations show that Messrs. Siemens have kept this criterion in mind. 
Care is taken that the lamps themselves are properly shielded from 
the eye, and anybody using these artistic articles should be assured 
of that ‘‘ quietness” which is so comfortable when artificial light is 
employed. Figs. 1, 2 and 3 show what Messrs. Siemens can do in 
this respect. 


The ELECTRICAL Co., another well-known maker of metal fila- 
ment lamps, are now turning out these lamps suitable for burning at 
all pressures between 20 and 260 volts, in candle.powers varying 
from 5 to 400 and in cither round or pear-shaped bulbs. We cannot 
help thinking that all tastes should be satisfied, secing the wide 
range thus provided. The Aegma lamp has already obtained a 
reputation in this country for long life, and at а test rccently con- 
ducted upon ten 110-volt 32 c.p. lamps we understand the following 
results were obtained: Two lamps burnt out at 2,700 hours, two at 
3,000 hours, three at 3,350 hours, and three were still burning at 
3,700 hours, the time at which the test was discontinued. "The 
efficiency during this period decreased comparatively little, the 
ampcrage remaining practically constant. The efficiency is given 
as 1-1 watts per hefner candle-power for low voltage, and 1:2 watts 
per hefner candle-power for high voltagc, the highest possible effi- 
cicncies obtainable in conjunction with long life, and toughness of 
the filament, the latter being а very essential point in order to make 
lamp а thoroughly commercial article. 

The Electrical Co. recently introduced a 25 c.p. 30-watt lamp, 
which is made for all pressures between 200 and 260 volts, and a large 
demand has followed their announcement of this article. For low- 
voltage circuits i. e., between 60 and 130 volts, the company are able 
to supply a 16 c.p. lamp, consuming 18 watts. Another prominent 
fcature about both these lamps is the small and neat bulb, which is 
adaptable to practically any existing fitting. All '* Aegma lamps 


| are now supplied suitable for burning at an angle, or of course 


horizontal, thus doing away with any particular specification, when 
the former are required. No extra charge is made for series or 
“angle lamps. 

Another special feature about this lamp is the small actual copper 
spring, upon which each filament is mounted. 1% is claimed that 
this spring counteracts the contraction and expansion of the filament, 
thus materially prolonging the life of the lamp. 

At 25 volts the Electrical Co. supply a 5 c.p. lamp, which is, they 
consider, the lowest possible candle-power obtainable with metal 
filament lamps at present. 


The well-known B.T..H. tungsten lamps, which arc made in 
England by the BRrrisu Тномѕох-Нооѕтом Co., of Rugby, are still 
receiving a wide application. By the usc of this lamp, it is claimed, 
over 70 per cent. of the current formerly used in carbon filament 
lamps is saved. In these lamps the filaments arc made of pure 
tungsten, thercby enabling them to be burned at a very high effi- 
ciency. This lamp is rated by the British Parliamentary Standard, 
and is carefully tested and inspccted during the progress of manu- 
facture. With regard to the fittings which can be employed with 
these lamps, we have already lately described some very artistic 
varietics which have been placcd on the market by thc British- 
Thomson-Houston Co. We illustrate one of these herewith (Fig. 4), 
which we think our rcaders will agree that both from thc artistio 
and electrical points of view mects all demands. | 

The Britisu Tunasten Lame Co., of Liverpool, arc now manu- 
facturing metal filament lamps at a number of various voltages. 
For instance, they turn out 21-volt lamps for use on train lighting 
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systems; 25 and 50-volt lamps for use in places where the current 
is transformed down from high voltages by small transformers; 
100 to 130-volt lamps for burning singly on these voltages, or in 
series at higher voltages, while lamps suitable for burning direct on 
voltages between 200 and 260 are also made. It is claimed for the 
*" Wultun metal filament lamp, which is made by this company, 


Fic. 4.—ЕХАМРГЕ ОЕ A B. T.H. FITTING ror TUNGSTEN LAMPS. 


that it is one of the most durablo and reliable lamps on the market. 
It has the high efficiency of 1-1 watts per candle-power, and the 
makers guarantec an average life of 800 hours. 


The FELTEN & GuILLEAUME-LAHMEYERWERKE have now added to 
their other activitics the manufacture of metal filament lamps. This 
lamp contains a pure metal filament, and by its use it is claimed 
that 75 per cent. of the current formerly employed with carbon 
lamps can be saved. It is made for all voltages up to 250 volts, It 
is claimed for it that a life of 1,000 hours can easily be obtained 
without any diminution in the initial candlc-power. By using а 


Fic. 5.—EXAMPLES OF THE NEW F.G.L. Lamps. 


large number of filamcnts 5, 10 or 12 in the casc of the high-voltage 
lamp, the F. G. L.“ metal filament lamp turns out no bigger than 
the ordinary carbon filament lamp, and can, therefore, be used in 
the old fittings. By a special arrangement of the filament in the 
high-voltage lamps, when any brcak occurs, the lamp docs not 
wholly go out but burns with half the candlc-power, taking half the 
current. These lamps are specially recommended by the Felten & 
Guilleaume-Lahmeyerwerke Co. in places, where, on account of 
disturbances of various kinds, the use of mctal filament lamps has 
not up to the present been possible. 

It is now some timc since the Ep1son & Swan UNITED ELECTRIC 
Light Co. first commenced cxperimenting with the rare metals with 
а view to finding one which would bc suitable for filament making; 
and although metal filament lamps were placed on the market 


before the firm were ready to offer their Metfil " lamps to the 
publie, their products now occupy an assured position. At first в 
great deal of attention was paid by the firm to the possibilities of 


low candle-power low voltage metal filament lamps used in con- 


junction with auto-transformers, and a large range of these lamps 
was listed. Although the sales of both lamps and transformers were 
very satisfactory, the low candle-power, ordinary and high-voltage 
lamps were those most in favour with the public, and it was not long 
before the firm had perfected their arrangements for producing 
lamps of all voltages or candle-powers. Amongst these the latest 
productions are the 100-130-volt 16 c.p. lamp consuming 21 watts, 
and the 200-250-volt, 30 c.p., taking 40 watts. Both these lamps 
are strong, and have, it is claimed, an average life of between 
1,000 and 2,000 hours. The filaments are securely anchored, 
and are so supported that the lamp may be burned in any position, 
‘without fear of premature failure. The lamps, it is claimed, do 
not blacken, and it is interesting to note that they attain their 
full candle-power when first switched in circuit, and maintain it 
‘throughout their entire life. Most lamps of this type do not reach 
‘their full candle-power until thoy have burned for some hundred 
hours or so. Probably the most interesting of the large range of 
Royal Ediswan ‘‘ Metfil” lamps are the small bayonet capped 
standard crinkled, plain or olive bulb lamps, and the tubular 
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Fic. 6.—ExaAMPLES or Roya, EpiswaN ‘ METFIL” Lamps. 


lamps. These are made for 8, 10, 12 and 16 British standard candlc- 
power, and are particularly suitable for burning in ornamental 
candelabra, candle brackets and such fittings generally. As far as 
possible, the shape and sizes of the carbon filamcnt lamps, which 
were hitherto the only type of lamps available for this work, have 
been adhered to, and the lamps arc, wo understand, commanding a 
ready sale. Two illustrations of standard types of Мс " lamps 
are given herewith (Fig. 6). 


Among the firms who have made a great speciality of metal 
filament lamps arc Messrs. G. M. Boppy & Co., of Liverpool. Their 
“ Mctalik ” filament lamp contains many interesting features. One 
of these is the fact that the filaments аге supported at the bottom, 
the loop being insulated by mcans of a spccial chemical process, 
which enables the lamp to burn in any position. Thcse lamps аге 
made for all voltages up to 260 volts, and among them onc giving 
the very low candle-power of 25 can be obtained. А reduction 
has recently been made in the prices of these lamps, and they 
should, therefore, appeal to consumers of all kinds. 

The British Westinghouse Co. inform us that the turnover in the 
Westinghouse Auriga" lamps has considerably increased during 
the past twelve months, and that an important point for the trade is 
that, owing to large consignments recently received. immediate 
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delivery can be made frem stock. At this present lighting season, 
there are so many different makes of metal filament lamps that the 
Company think the contractor is well advised to consider the series 
of special official laboratory tests that have just been completed on the 
“ Auriga" lamp. Ten of these lamps of 60 c.p. and 220 volte were 
chosen at random from a parcel of 100 lamps. Taking the average on 
the whole set the life was 1,947 hours. The consumption in watts 
at the start was 62-96 per lamp. and at the finish 61-92 which shows 
a remarkably constant value. The average watts per candle-power 
work out at the low figure of 1-04. 

No doubt one of the most important points in connection with 
metal filament lamps is the design of suitable fittings, while the very 
nature of the lamps themselves requires that the filament should be 
shielded from the cye. A very efficient way of doing this is by the 
use of holophane " glass, such as is supplied by Messrs. JULIUS 
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Fic. 7.—'' HoLornANE" GL BE PENDANT, 


Sax & Co., in conncction with various styles of fittings. This 
firm believe that this combination of ''holophane" glass and 
metal filament lamp gives the best commercial result, that is, best 
illumination is obtained with a small expenditure of current. 

It is, of course, impossible in this article to give a general 
description applicable to all cases of the manncr in which the best 
effects can be obtained, as each individual equipment must be con- 
sidered on its own merits according to the requirements of the case. 
The strongest light is obtained by using the lamps under '' holo- 
phane ” reflectors of suitable form, which may be supported on plain 
pendants, brackets or even batten holders where the appearance 
does not have to be considered, as, for instance, in shop window 
lighting where all the lamps should be out of sight. On the other 
hand, where a good general light is required, as in private houses, 
restaurants, publie buildings, &c., holophane reflector bowls with 
high candle-power metal filament lamps give the nearest (com- 
mercial) approach to ideal illumination, the distribution of light 
being very even, and gs the lamps are enclosed, there is entire 


absence of glare. The fitting may be either ceiling or pendant in 
form, according to the height of the building and intensity of the 
light required. In some cases a judicious combination of holo- 
phane" reflector bowl (forming the main battery, so to speak) 
augmented by single lamps in *' holophane ” globes or under holo- 
phane " reflectors (representing the secondary armament) best suit 
the requirements, as, for instance, in banks, &c. Unfortunately, it 
does not appear to be generally recognised by the ordinary wiring 
contractor that illumination is an art or science, so that electric 
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Fic, 8.—'' HOLOPBaNE” BRACKET. 
lighting is carried out in a haphazard manner, with the result that 
the illumination is very bad and uneconomical, even though metal 
filament lamps are used. It is worthy of comment that directly the 
metal filament lamps appeared, glass shades were placed cn the 
market covering up the entire bulb and thereby absorbing a very 
large percentage of the total light. A '' holophane " reflector may 
be employed to shield the cycs from the intensely brilliant filaments, 


—— as 


Fic, 9.—* HoLopHaNne” CEILING FITTING. 


but the light is reflected from this in the direction required instead 
of being absorbed. Owing to the fact that the gas companies have 
taken advantage of evcry possible appliance to improve illumina- 
tion, gas lighting comes out very much cheaper as a rulc, and con- 
sequently great damage is being done to the electric lighting industry, 
but if wiring contractors (and consulting engincers) would only 
recognise this and avail themselves of '' holophane " glassware, 
electric lighting would be found as cheap or cheaper than gas, and 
far more agreeable and convenient. Messrs. Julius Sax find their 
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principal difficulty is to get people to distinguish between light " 
and glare,“ of which the latter is so particularly prominent with 
th» great majority of metal filament lamp installations. The 


accompanying illustrations (Figs. 7 to 9) give some idea of what | 


сап be done with a combination of metal filament lamp and holo- 
phane glass. 

It will, we think. b» generally agreed that adequate progress has 
boca made in metal filament lamp work since our review of last 
year. Tne lamps themselves have become more commercial, and 
there is no doubt about their increasing use, while the fittings show 
that great care has been taken in their design in order to adapt 
them to the altered conditions, 


THE THORPE ELECTROLYTIC WATTMETER. 


It may be said, without fear of contradiction, that a very ossential 
part of any installation, be it domestic or otherwise, is the meter. 
By this means the supply authority is able to determine the charges 
which should be paid him for the facilities that he provides, but, 
unfortunately, the idea has grown up, and not without some justifi- 
cation, that the integrating type of meter generally in use is not too 
accurate an instrument, especially on low loads. For instance, it 
has been repeatedly said that the meter employed on ordinary house 
installations would not register when only that small amount of 
current due to one 8 c.p. carbon filament lamp was passing through 
it Since the introduction of metal filament lamps, moreover, the 
question has become more acute, for it is possible to have three or 
four lamps in circuit without the meter registering. The question 
of getting over these disadvantages has been considered by a number 
of experimenters with a view to obtaining & meter that will do away 
with the disadvantages of the motor meter without having the 
weakness of the electrolytic type. With this object in view, much 
experimenting has been done with the shunted water type, but with, 
80 far, no results, as the back E.M.F. trouble has apparently been 
insurmountable. 

Among these experimenters has been Mr. W. Thorpe, who has 

n carrying out some work with a view to getting out a meter of 
this kind. The objects he kept in view were to obtain a meter that 
would register the slightest current passing and to get a shunt meter 
of the water type with not more than 1 volt drop at full load ; his 
idea was also to design a watt-hour meter and not an ampere-hour 


meter, while he also determined to obtain an electrolytic meter, 


which should have a dial like an ordinary motor meter and should 
not require refilling or resetting. Other points which he considered 
should be essential features in this new instrument were that no 
chemical likely to give trouble should be used the instrument 
should be cheap to manufacture, and should have no temperature 
error. The meter which he has invented, and which is described in 
the following article, possesses, it is claimed, all these features, and 
should, therefore, find a wide application. 

The Thorpe mèter, of which we give details below, is worked 
on the principle of the clectrolysation and recombination of water 
to and from its elements. The water used in the apparatus, which 
contains a small percentage of caustic soda, is employed in a 
U-tube similar to that shown in the figure. This meter is connected 
across a shunt placed in the main circuit like an ammeter, and the 
shunted current which, passing through the meter proper, electro- 
lyses the solution contained in the U-tube, setting free a mixture of 
gases. The pressure of these liberated gases forces down the remain- 
ing liquid, and thereby also forces the mercury in the lower part of 
the tube up the other limb of the U-tube.. The [arrangement is во 
designed that when the encrgy thus passed corresponds to 1 unit the 
mercury, which carries a small float, is raised to such a height that 
it makes contact with a metal plate. This switches in an electro- 
magnet that is connected across the mains, and causes 1 unit to be 
registered on the dial. At the same time it causes a small current 
to pass through the mixture of gases and recombines them, so that 
the mercury falls to its original position, and the same cycle of 
operations is repeated. This method of working corresponds with 
the usual motor type meter, but a modification has also been designed 
to allow of direct reading. The meter so fitted is in all respects the 
same as the dial type, and is, like it, à wattmeter, but no dial is used 
though there is instead a long thermometer scale calibrated in 
Board of Trade units. Two scales can be used, one reading to 250 
and the other to 1,000 units. In this case the gases are not recom- 
bined until the limit of the scale is reached, when by pressing а key 
the explosion occurs and the meter scale is reset to zero. "This 
resetting is very simply effected without opening the meter case, as 


and can be sealed in the ordinary way by the supply authority to 
prevent tampering. Оп breaking the seal and pressing the key the 
resetting is instantly effected in the manner explained above. 

One of the great troubles experienced in meter work is the varying 
voltage of the supply E. M. F., although this may be very slight in 
actual amount. To get over this variation, an apparatus, known as 
the absorption cell, has been designed. It consists simply of a test 
tube containing two plates, 160 mm. square. immersed in а 20 per 
cent. solution of caustic soda. The employment of this cell turns 
the meter into a wattmeter. No gas is generated in it and it there- 
fore never requires refilling. It is arranged in parallel with the 
registering tube and with the adjustable resistance, and as this 
latter is the only resistance which need be altered, it is extremely 
easy to calibrate the meter on the test bench. The shunt current 
taken by the meter is extremely small and the voltage drop never 
pere 1 volt, bcing in the сазе of one of the types made as low as 

voit. 

The principle adopted in the Thorpe meter has also been applied 
to circuit-breakers fitted with a time-limit element and to 
motor-starters. In the casc of the circuit-brcaker the apparatus is 


ELECTROLYTIC TIME-LIMIT RELAY. - 


worked in the usual way with the exception that the series coil ot 
the breaker is transferred to the time clement apparatus. As before, 
the electrolysis of a solution causes a shunt circuit to be closed and 


the breaker to be operated, and by a very simple adjustment the 


time during which the overload may be on before this occurs can be 
altered. On the breaker operating the gas is fired and the time 
element returns to its proper position. Should the overload go off 
before the time element has come into operation, the charge is again 
fired and the element reset. ln this way, it is claimed, full protec- 
tion of the circuit is ensured and the full element is available so long 
as the overloads do not follow each other at intervals closer than, 
say, 11 seconds. In the motor-starter the radial arm is moved 
forward step by step by the action of the electrolytic tube.. The 
overload and shunt winding release is operated in such a way as to 
ensure that the contact arm starts from the initial subject should 
any fault occur. | | 
The agent for this apparatus in this country is Mr. Haydn Harrison, 


the necessary key for so doing comes through а hole in the cover 4 of 11, Victoria-street, London, S.W. 
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MANCHESTER ELECTRICAL EXHIBITION, 1908. 


The balance-sheet of the Electrical Exhibition held at Manchester 
in 1908 has now been issued, and shows a total profit of £6,317. 15s. 2d. 
The full sheet is sct out below. Speaking generally, the balance- 
sheet may be regarded as eminently satisfactory to everyone con- 
cerned in the organisation and management of the show. 


RECEIPTS. 

To Space Account Exhibitor . .. £10,961 13 2 
„ Donations —Corporat ions. . — 1,153 7 2 
„ Gate Money and Ticketü . . 4.750 18 5 
„ Advertisements, Cutalogues, Programmes & Postcards 822 19 11 
„ Sundry Profits —Lavatories, Cloakrooms, and Side- 

o ut c eH Er MOM 251 16 0 
„ Electric Current and Meters q . 929 14 11 
a Gas anid err 8 82 8 9 

„ Commission on Refreshnients 2: 1.033 2 2 
» » Stand Fitting H 28112 5 

„ Dank Interest . 45 13 9 

£19,393 4 8 
EXPENDITURE. 

By Cost of Buildings ............ жек ке А ©4031 7 3 

» Manchester Corporation :—- 
For Re-turling, Roadway, Drainage, 
Sewerage, and Poor Rate 908 4 5 

А Advertising :— 

Posters and Bill Posting... £408 19 5 
Electrical Press and Daily Press 728 13 1 
Post Oflice and other Exhibits ......... 78 R 2 
——— 1216 0 8 
„ Entertainments :—- 
Bis енн ноаен “Oba 17 29 
Luncheons, Press, and Opening Cere- 
MONY ҮК УГ ЛК Т ОУ 272 10 4 
————— 938 8 1 
Decorations a cate 8 262 0 0 
» Lighting :— 
Fittings, Wiring and Lamp 42317 2 
Electric Current and Meter Hire .... 692 18 2 
— 1,116 15 4 

„ Gas, Water and Mains... 188 15 3 
„ Police and Fire Brigade . 264 18 1 
„ ene decore Tas оь ааа 122 2 4 
» Licences and Legal Charges МЕТЕ? 115 6 1 
» Architect's and Accountant's Fees, &c.... 125 14 2 
» Allowance Gratuitous Servicen............. 311 9 0 
„ Stationery and Printing Catalogues 594 18 8 
» Management, Travelling and Preliminary 

Expenses ............ eene nnne ОИ 1,545 13 5 

„ Office Expenses, Wages, Postage, &. 1,267 19 7 
„ Special Rebate to Members N. E. M. A.. 65 17 2 
„ Balance Profit distributed thus :— 

Rebate to Exhibitors, 20 per cent. on 
Space Money; erue a 1,989 5 2 
Rebate to Donators, 10 рег cent. on 
engen ev Ше ае . 113 6 4 
International] Trade Exhibition, Ltd., 
45 per cent. on Profits as per agree- 
MONG: E E E ques Regiae E EARS RE US 2,842 19 9 
C. 8. Northcote and W. Davenport, 
10 per cent. on Profits as per agree- 
lll Каннын ЧӨӨТ 
„ Benevolence :— 
East Lancashire Systematic and 
Benevolent Institution.................. 10 10 0 
Electrical Trades Benevcfent Institution 364 19 3 
Manchester Royal Infirmary .......... 115 19 8 
Ancoats Infirmarx . . 109 9 9 
Salford Royal Hospital 109 9 9 
— 6,317 15 2 
£19,393 4 8 


BOOKS RECEIVED. 


.- Opies of the undermentioned works can be had from The Electrictan office, post free 
on receipt of published price, adding 3d. for books published under 2s., and 5 per cent. 
for books published nett. Add 10 per cent. for abroad or for foreign books.) 


Journal of the Institution of Electrical Engineers.” Vol. XLIII. 
No. 197. Proceedings of meetings from March 25 to May 6, 1909. 
(London: E. & F. N. Spon.) 5s. 

" Science Abstracts.“ September, 1909. Vol. XII. 
Section A—Physies: Section B—Electrical Engineering. 
E. & F. N. Spon.) 1s. 6d. each. 

“ Fowlers Mechanics’ and Machinists’ Pocket-Book and Diary, 
1910." Edited by Wm. H. Fowler. (Manchester: Scientific Pub- 
lishing Co.) 6d. nett. 

Analyse des Metaux par Klectrolyse." By A. Hollard and L. 
Bertiaux. 2nd edition. (Paris: Н. Dunod & E. Pinat.) 9.50 fr. 


Part IX. 
(London: 


LEGAL INTELLIGENCE. 


афо 


Mining Regulations. 
At Hamilton (N.B.) Sheriff Court, Mr. J. Salmond and Mr. A, 


Salmond, general manager апа manager respectively of the Ferniegair 
pit, near Hamilton (belonging to Archibald Russell. Ltd.),' were charged 
on Tuesday with having on June 27 failed to have, ** in the completely 
insulated circuit of electricity in use for the cutting of coal in Ferniegair 
pit, an earth or fault detector kept connected up in the generating station, 
to show immediately any defect in the insulation of the system of elec- 
tricity in use in the pit." Accused denied the charge. 

Mr. WM. THomson, Procurator Fiscal (who appeared for the Crown) 
said he would not proceed with the charge against Mr. J. Salmond. 

Mr. Andrew Salmond was also charged with the further offence of 
having, on June 27, “in the virtuemell seam of Ferniegair Colliery, failed 
to keep the electric cables for the portable electric coal-cutting machine 
protected with either galvanised-stcel armouring, extra stout braiding, 
hose piping or other effective covering.” It was alleged that on the date 
in question the outer braiding of the trailing cables had been exposed 
and worn in different parts, and that there had been failure on the part 
of respondent to have the ex posure of the insulating set of cables promptly 
repaired. Accused denied the charge and was defended by the Hon. 
Wm. Watson. 

Mr. J. M. Кохагрѕох, H.M. Inspector of Mines for the Western 
District of Scotland, spoke to the visits he had paid to the colliery after 
the explosion and to the fact that, in his opinion, the trailing cable which 

he saw did not comply with No. 30 of the electrical rules as applicable 
to coal mines. At several parts the outside braiding of rope or leather, 
which constituted the real protection for mechanical damage was com- 
pletely worn off. In cross-examination he said that, in his view, the 
wearing away of the braiding had been a gradual process, which had 
taken place prior to the blast in the mine. 

Mr. ROBERT NkrsoN, H.M. Electrical Inspector of Mines, said that 
subsequent to the explosion, he had examined the trailing cable attached 
to the coal.cutting machine in the virtuemell seam of the pit. In 
accordance with rule 30 the cable which was generally made up of two 
copper wires covered by rubber insulation ought to have had a cotton 
braiding on the top of the rubber, and above that again & leather or 
rope covering. In the present instance, he thought that there were 
outside layers of both rope and leather. The rule expressly provided 
that the cable should be sufficiently protected from mechanical damage, 
and the outside covering cither of rope or leather, or both, constituted 
that sufficient protection. On the occasion of his visit the cable was in 
some parts effectively covered, and at others it was not. The result of 
that was that the rubber insulation might easily have been worn off in 
working. In that event several things might have happened. For 
example, a fall from the roof might have cut the cable in two, and if 
that happened when the motor was running there would, in all likelihood, 
have been sparking. If the trailing cable had been trampled under foot 
when the rubber insulation had been removed, the man standing upon 
it would have been liable to sustain a shock, which might be sufficient to 
killhim. It was desirable—in fact, the electrical rules specially provided 
for that—if the outer covering was rubbed off, that the trailing cable 
should be immediately repaired. From what he saw in the course of 
his examination, he judged that there were old defects in the cable—that 
was to say that they had been in existence for several days at least, 
and it might even have been for weeks. He was prepared to say that 
the defects were not caused by the force of the explosion. 

In reply to Sheriff Thomson, Mr. NELSON said he did not suggest 
that, apart from the apparent defects in the outer braiding, the trailing 
cable was in bad condition. 

For the defence, evidence was given by John Wishart and Thomas 
Wright, electrical coal-cutting machinemen, to show the precautions 
which the management of the colliery took to ensure that defects in the 
electrical fittings were promptly attended to. 

ALEXANDER ANDERSON, had examined the trailing cable on July 26, 
a month after the explosion. He was then informed that the cable had 
undergone no alteration whatever from the condition it was in imme- 
diately following the blast. On the occasion of his examination һе 
observed that there were two parts of the cable where it was exposed, 
and where the dielectric was specially exposed. There was a third 
instance where the covering was injured, but there was no exposure of 
the cables or the proper insulation. In his view he regarded it as possi- 
ble that these defects might have been caused in the course of the explo- 
sion. He did not make that statement with absolute certainty, but the 
defects in the cable could have happened through the debris being thrown 
about. 

Sheriff THomson, without calling upon counsel for the defence, said 
he thought the trailing cable was undoubtedly quite sufficient to start 
with. Then they had it in evidence that the cable was thoroughly over- 
hauled and repaired six weeks before the accident. From the evidence 
he thought it was proved that these defects were not caused by the 
explosion, but that they must have existed before it. It was probable, 
but by no means certain that they existed before the shift began, and, 
of course, it might be that they occurred in the course of the shift. If 
they existed before the shift began then there was gross negligence 
somewhere. From the evidence given that day he did not find any neglect 
of duty on the part of the machineman, and on the assumption that the 

defect arose before the shift began, the only inference he could draw was 
that the negligence lay with the machineman primarily, and only seconds 
arily, if at all, with the manager. So far as the latter official was con- 
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cerned, he did not find that he was negligent in his supervision. In the 
whole circumstances he did not see that any responsibility had been 
оши home to respondent and, therefore, he must dismiss him from 
the bar. 


In the Dunfermline Sheriff Court on 7th inst. Sheriff Shennan heard 
legal arguments as to the relevancy of a complaint charging Mr. Chas. A. 
Carlow, manager of the Fife Coal Co. (Leven, Fife) for having caused or 
permitted the use of defective electrical plant at Foulford Pit, Cowden- 
beath, between April 1 and August 7 last, notwithstanding that on 
Jan. 30, 1909, Mr. Robert M'Laren, Inspector of Mines for the Eastern 
District of Scotland, addressed a letter to the company at Leven directing 
that the said ^lectrical plant and apparatus must be made to conform 
to the special rules of the Home Office as to the use of electricity in mines. 
A similar complaint had been served upon Mr. Wm. E. Richardson, who 
was then {һе certificated manager of Foulford Pit. 

Dr Ross, for respondents, intimated a special defence in the case of 
Mr. Carlow in respect that he was neither the manager nor agent of the 
pit in question. On the whole question of relevancy, Dr. Ross argued 
that the letter founded on as the basis of the proceedings was indefinite 
an its terms, and failed to show what was required at Foulford Pit. Mr. 
M'Laren had not given any directions as to what plant or apparatus 
might be ^ontinued or what part (if any) required alteration or to be 
suspended. The letter asked the company to do something that was 
impossible—namely, to remedy the whole of the plant from the date in 
the letter, giving the company no time. It would have been easy for 
the Inspector to say what he wanted. He knew perfectly well that the 
Fife Coal Co. were anxious to use every precaution in order to preserve 
the lives and limbs of their employés. They had spared no expense 
toward that end in the past, апа were willing to meet the inspector now 
and meet his views if he could point to any real defect. 

The Procurator Fiscal (Mr. J. S. Sovrar) said that he had no desire 
that there should be any misunderstanding with regard to the purposes of 
the present prosecution. The Fife Coal Co. controlled something like 
12,000 men out of 26,000 operating in the county, and it had been deter- 
mined, because of past experience, that that opportunity should be taken 
of endeavouring to stimulate, or perhaps he should say create, à sense of 
responsibility and relative duty in those who were superior to the mana- 
gers and certificated managers of the pits. He contended that the letter 
was a production which it was incompetent for his lordship to consider for 
the purpose of a relevancy debate. 

_ The Sheriff reserved judgment. 


Tramway Owners’ Liabilities. 

At Liverpool Court of Passage recently, Mrs. І. H. Trenery sued 
Liverpool Corporation for damages for personal injuries. The evidence 
showed that an inspector who was on a car on which Mrs. Trenery was 
travelling gave the emergency signal, that the car stopped suddenly and 
that plaintiff was thrown down on the floor of thc car. 

Three doctors gave evidence that plain*iff had not previously suffered 
from floating kidney (with which she was found to be afllicted after the 
9 1 10 and that such an aceident would bo likely to cause such internal 
trouble. 

Mr. Wooll (for the Corporation) said every passenger should he pre- 
pared for а sudden stoppage. Мо other passenger was thrown down 
and no other complaint had been made. He quoted a tramway by-law 
warning passengers to be prepared for sudden steppages. 

The jury found for plaintiff, £153 damages, with costs, and Judge 
W. F. K. Taylor, K.C., gave judgment accordingly, and refused to grant 
а stay of execution. 


“Z” Electric Lamp Mfg. Co. (Ltd.) v. Marples, Leach & Co.— 
The Court of Appeal (the Master of the Rolls and Lords Justices Moulton 
and Farwell) on Tuesday dismissed plaintiff company's appeal from an 
order of Mr. Justice Warrington refusing to order defendants to give any 
further particulars of objections. 


London Electrobus Co. (Ltd.)—On Wednesday Mr. Justice 
Swinfen Eady dismissed the petition for the compulsory winding-up 
of this company. 

: Inshaw Seamless Iron & Steel Tubes (Ltd.)—Mr. Justice 
Swinfen Eady, on Wednesday, made an order for the compulsory 
winding-up of this company on the petition of Jas. Gemmell. 


MUNICIPAL, FOREIGN & GENERAL NOTES, 


APPOINTMENTS VACANT AND FILLED. 

А practical manager, having complete knowledge of ingredients 
and methods, is required for the rubber department of a cable 
factory in Spain ; also a business man, with experience in estimating 
costs of manufacturing similar goods and capable of general repre- 
sentation, is required. See an advertisement. 

A pupil is wanted for a l.t. three-wire station in the South London 
area. See an advertisement. 

Ап assistant designer is wanted experienced in testing and in cal- 
culations of windings of a.c. and d.c. motors up to 50 H.P. See an 
advertisement. 


The Natal Education Department require professors of mathe- 
matics, physics and chemistry for the new University College, 


Pietermaritzburg. Particulars from the Agent-General for Natal, 
26, Victoria-street, London, S.W., to whom applications by Oct. 20. 

Mountain Ash Council require an electrician to take charge of 
their sub-station at Ynysybwl. Salary £2 per week. Applications 
by Oct. 25. 


> 


Accrington.—A sub-committee has been appointed to consider 
the question of appealing against the assessment of the electricity 
and tramway undertakings. 

Alleged Embezzlement.—At the North London Police Court on 
the 7th inst. 

W. J. V. Duncan and L. Ernst, engineers, were charged on remand with 
having been concerned together in stealing and receiving between July 17 
and 28 three ampere meters, &c.. value £17. 5s., the property of the Fox- 
croft & Duncan Enginecring Co. (Ltd.); and A. Pamington, engineer, 
was charged with receiving the goods well knowing them to have been 
stolen. Other goods were added to the original charge at tho last hearing, 
bringing the total value to £50. Prisoner Duncan was also charged with 
embezzling, on Sept. 2, last two cheques value £10. 12s. 4d. and £5.15s.10d, 
respectively ; und on Sept. 4 а postal order for 9s. 6d. and a moncy order 
for £20. 9s. 6d., the moneys of the above-named company, his employers. 
It was stated that prisoner Duncan was both a share and debenture 
holder of the prosecuting company. 

At the last hearing Charles F. Brown, secretary to the prosecuting com- 
pany (employed by a firm of accountants), gave evidence, and was cross 
examined by Mr. Thorpe on Duncan’s behalf. 

The Magistrate (Mr. Bros) asked Mr. Thorpe if it was necessary to 
** put all these figures on the depositions.” 

Mr. ТновРЕ: I want all this put down, as I'm going to show that it is 
nothing but a company swindle from beginning to end. 

Mr. Мотллалч now said that he appeared for the Kappa Synd. and the 
Empyrean Synd. He had a statement of accounts which clearly showed 
that such a statement as that which had been made was quite unnecessary. 

The witness Brown waa re-called and further cross-examined in con- 
nection with the charge of embezzlement. 

Mr. Tnokrk put in a receipt for rates pa by Duncan, and contended 
that the prisoner utilised the two bank cheques in that way for the com- 
pany, also to pay their electric lighting account. 

Mr. BPiacs (who prosecuted) said that was the first explanation that 
had heen given for Duncan as to how the money had been used. There 
were, however, other sums that wanted accounting for. 

At the suggestion of the magistrate, the larceny charge was then pro- 
ceeded with. 

Further evidence having been given, the hearing was again adjourned 
for a week, bail again being allowed. 

Alleged Theft of Electrical Goods.—At Manchester on Tuesday, 
before the Stipendiary, 

Edward A. Wilson, a salesman emploved by Messrs. Baxendale & Co. 
of Miller-strect, Manchester, was charged with robbing his employers c 
goods value over £500, spread over the past 16 months. Charges of 
recciving parts of the property, knowing it to have been stolen, were 
made againet Edward Kay, a wireman, Frederick Mason, a dealer, and 
Henry Wilson, clectrical engineer. The latter pleaded not guilty. 

Mr. RvLANDS, for the prosecution, said the articles alleged to have 
been stolen consisted chiefly of Tantalum lamps and electrical appliances. 
Edward Wilson admitted the thefts, had drawn up a list of them, and 
would give evidence against the other men. He had heen in the service 
of the firm for over 20 years, and his father had been a manager in the 
same employ for over 40 years. With respect to the charges against 
Kay for receiving goods knowing them to have been stolen, this prisoner 
rame to prosecutors’ warehouse and asked for some telephones on Oct. 4. 
He was served by Wilson, and another of thc employés named Bradshaw 
was watching, as several complaints had been received. Kay, after the 
transaction, went to the cash desk and paid lld., the price marked on 
his invoice. Bradshaw noticed that th» parcel was very large for во 
small a bili, and Kay wus arrested. It was then discovered that the 
price did not at all represent the value of the articles. It had been 
noticed that. Kay was always served by Wilson. The charges aguinst 
him were principally in reference to Tantalum lamps, and in the trade 
there had been many complaints about the selling of these lumps below 
the recognised price. The lamps were accordingly marked, and by this 
means many of the stolen ones were traced. Some were found at Kay's 
house. 

Enwarp А. WILSON stated that the arrangement with Kay was that 
Kay was to receive half the value of the articles given him by witness. 
These articles were the property of Messrs. Baxendale. 

The charges against Mason were in reference to tantalum lamps. The 
number was put at 900, of the total value of £100. Mason was also a 
customer generally served by Edward Wilson. When remanded after 
arrest, he told the officer he would plead guilty to recciving 480 lamps, 
and he admitted that he sold those lamps to people at a price below 
wholesale. 

Against Henry Wilson the charges also related to Tantalum lamps. 
One of the cases had reference to over 400 lamps. 

Prisoners were remanded in custody, except Henry Wilson, who was 
allowed bail. 

Aspull.—Last week the Council scaled the decd transferring their 
electric lighting order to the Lancashire Electric Power Co. The costs 
in connection with the order amount to £308, of which the company 


have agreed to pay £250, 
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Ballyclare (Ireland). The Council are considering а scheme for 


the erection of electricity works estimated to cost about £4,000. 


Battersea (London).—Messrs. G. Stegmann & Co., whose tender 
was accepted at the last meeting of the Council (together with those 
of two other firms) for motor installations in connection with the 
hire-purchase scheme, have agreed that when arc lamp installations 


are also required they will carry out the work. ! "M 


Belgium.—Consul-General Hertslet reports that exports from 
Belgium to Gt. Britain in 1908 included tramway and railway cars 
Imports of the same 
class from Gt. Britain amounted to 165 tons (352 tons), imports of 
iron and steel from Gt. Britain were 13,673 tons (against 24,200 tons 


weighing 174 tons (against 54 tons in 1907). 


in 1907), and machines, &c., 17,005 tons (against 17.797 tons). 

During the first half of 1999 exports to Great Britain included the 
following (the figures for the corresponding half of 1908 being given in 
parentheses): machinery, 1,576 (2.236) tons; minerals, 124,400 (150.811) 
tons. 
tools, &., 7,121 (8,663) tons, minerals 59,983 (80,550) tons. 


Bexhill.— The Council have decided to apply for sanction to a loan 


of £2,560 for cable extensions, &c. 


Brandon.—Thc Council have given six months’ notice to the various 


colliery companies at present supplying clectricity for public lighting, 
to determine the agreements now existing on the April 30, 1910. 
The object is to terminate the present agreements so that the Council 
may have a free hand next lighting season. | 

Bray (Ireland).—The L.G. Board have approved of the substitu- 
tion of a Diesel oil engine for gas plant, and have sanctioned a loan of 
£1.000 for extensions of the electricity works, the repayment to be 
spread over 20 years. 

Burslem.—Sanction has been received to a loan of £7,535 for ex- 
tensions of the electricity works. 

Cardiff.—Last week the Tramways committee discussed the recent 
report of Mr. Howard Smith on the tramway track, and the tram- 
ways manager (Mr. A. Ellis) and the borough engineer (Mr. W. 
Harpur) were authorised to prepare a precise report on the recom- 
mendations and points in Mr. Smith's report for the guidance of the 
committee. 


Cookstown (Ireland).—Tt has been decided to hold a town's meeting 
to consider the question of erecting municipal electricity works. Mr. 
Pegg is consulting engineer. | 

Dawlish.— Mr. Purves, consulting engineer for the proposed 
electricity works, has submitted plans to the Council, showing where 
it was proposed to lay the mains, and also a sketch of the poles pro- 
posed to be used for overhead mains in the rural districts. 

The Surveyor has reported that, although he preferred underground 
mains, he did not see much objection to the Council allowing overhead 
mains in the rurul parts. The style of pole submitted would be objec- 
tionable in the streets. The Council have approved underground mains 
in certain streets, but ornamental posts must be erected in parts of the 
district for overhead mains. The question of arc lighting has been ad- 
journed for a statement as to the cost in comparison with the existing 
system of lighting. | 

Dundee.—The Lighting committee have decided to adopt electric 
lighting in High-street, Lochee, from the railway bridge to Liff-road 
School and from High-street to the Police Office in Bank-strect. 

The cost of 16 flame аге lamps. which would give 54.000 c. p., was 
estimated at £144. per annum, half of them to be shut off at midnight 
and lesser lights substituted. "OE 

The Gas Engineer offered to light the streets with 31 gas lamps of 
11.000 c.p. for an annual sum of £156. | 

East Ham.—The accounts of the electricity department for the 
year ended March show capital expenditure £125,770 (increase 
£788)  Estinguished debt and depreciation reserves amount to 
£29,498. . 

Revenue was 24,044 ( 1-76d. per unit sold against 1-87d. in previous 
year). Total costs were £11,328 (- 0-96d. against 1-15d.). Gross profit 
was £11,803 (= O-S6d. aguinst O-85d.). After providing for capital 
charges and transferring £58 to capital necount (wages for cable laying), 
and contributing £873 to relief of rates, there was a balance of €1,304. 
The net profit for the year was thus £2,666 (against £215 deficit). Units 
sold for all purposes were 2,826,550 (2.447.191), the average price received 
being 1:964. (1-9 d.). Total connections, exclusive of traction, were 
equivalent. to 60,137 (54,485) 8 c.p. lamps. The maximum load was 
1.15 Kw. (1,541 kw.) and the load factor 25-8 (23-71). 

The accounts of the tramways department show capital expenditure 
£181.663. (increase £17,119). Extinguished debt and depreciation 
reserves amount to £35 779. 

Revenue was £47,061 (against £47,430 in previous year), operating 
costs were £36,142 (£31,661), gross profit was £10,919 (£15,769) and the 
net result of the veus working was a deficit of £050 (against profit 
14.752). 16.071.057 (15,355,703). passengers were carried, 1,201,970 
(1.091.586) car-miles run and 1,650,305 (1,301,057) units used. Total 
revenue per car-mile was 9:394. (against 10-43d.), and operating costs 
1:22d. (6:964.). The report of the engineer and manager (Mr. W. С. 
Ullmann) states that this is the first year there has been a net deficit, 
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Imports from Great Britain in the same period included machinery 


due to general depression, motor "bus competition and unfavourable 
running conditions on a section of line communicating with the West 
Ham system and which was under reconstruction during the year dealt 
with in the accounts. | 


Electricity in the Navy.—The work of cquipping the battleship 


** Collingwood "is being proceeded with at Devonport, and the 


electrical installation will be of the most modern kind. 

The searchlight equipment will be the most powerful yet installed, 
consisting of 20 projectors mounted in pairs, in positions which are 
designed to give à maximum concentration of light on all angles, acting 
in co-ordination with the 4 in. guns by means of an eflicient system of 
control. The rigging of the “ Collingwood " is being fitted with a new 
pattern insulator, in which porcelain is substituted for wood. Electricity 
will be used on board the Collingwood " in various ways, one novel 
application being that of dropping lifebuoys electrically from the navi- 
gating bridge should a man fall overboard. The latest electrical ap- 
pliances for controlling the firing of the boilers are also being fitted, and 
by their use the men attending the fires will know exactly when to re- 
plenish them. Every possible operation, in fact, including water pump- 
ing, air compressing, ventilating magazines, firing the guns and torpedoes, 
hoisting in and out heavy boats and torpedo nets, coaling ship, and pro- 
viding power for the wireless apparatus, will be performed by electric 
motors. | 

Ellesmere Fort.—The Council have decided to consent to a pro- 
visional electric lighting order being obtaincd by Mr. W. H. Wilson, 
on condition that satisfactory charges are made for current, and that 
the Council will have facilitics for purchasing the undertaking if 
desired. 


Evesham.—The Stratford-on-Avon Electricity Co. propose to 
apply for a provisional order for this district, and the Council have 
been asked to assent to the application. 

Exhibition.— The rules and regulations of the South Russian cx- 
hibition of agriculture, commerce and industry, which is to be held 
at Ekaterinoslav, Russia, from July 14 to Oct. 8, 1910, can be sccn 
at 73. Basinghall-street, London, Е.С. Applications for entry are 
to reach the Administration Board, Ekaterinoslav. by May 15 next. 

Fleetwood.—The electricity works of the Fleetwood & District 
Electric Light & Power Synd. were recently taken over by the 
Council. | 

The total sum paid by the Council was £21,237. 19s., of which £15,000 
was the agreed. purchase price of the undertaking, £3,497. 19s. was for 
extensions of plant, &c., since the date of the agreement to purchase, 
£2,400 was for the site, and the balance for stocks, insurance, &c. In 
addition, the provisional order cost £348, and engineers’ fees, &c. (£83), 
made a total expenditure of £21,669, towards which the L.G. Board has 
sanctioned loans amounting to £20,967, leaving £702, of which part will 
be included in a further loan. The Council have also taken over the 
staff, including the engineer and manager, Mr. Oswin Hansom, A. M. I. C. E. 

Gillingham (Kent).—The Council have agreed to supply electric 
current to the whole of the R.E. barracks for five years at 2łd. per 
unit, the cost of cable laying, &c., to be borne by the Government. 


Inquest.— At Caniberwell (London) on Monday Mr. Wyatt held an 
inquest concerning the death of George Younger, who was killed ncar 
the Peckham Кус station of the L.B. & S.C. Railway on Thursday 


last. 

Deceased was an assistant linesman in the employ of Messrs. R. W. 
Blackwell & Co., contractors for the electrical equipment of part of the 
railway company's system. 

Mr. Н. A. PHiLLIPS said that Younger was putting up the line beneath 
Cowlecns Bridge, were the wires were dead," not having yet been elee- 
trified. Upon the line which had been electrified the voltage was 6.500. 
On Thursday a small iron clip was missed, and Younger got a ladder with 
the intention of getting it from the place wherc he had left it earlier in the 
day. He climbed to a girder and crawled across the wire where the clip 
was. Then he touched the wire and was killed instantly. He knew the 
wire was alive. The wire which Younger touched was a suspension wire, 
and all the wires of that particular system were alive. 

К. C. Kerr, who was also engaged at the spot, said he did not know 
the suspension wires were alive. At the request of Younger witness 
placed a ladder against a girder carrying the live wires, and Younger 
climbed the ladder and began to walk along the girder. He got near to 
the wires and witness saw him put his hand up. Almost immediately 
à flame shot up and Younger fell to the ground. Witness added that the 
current was turned off at four o'clock every day. When the accident 
happened he thought it was nearly five o'clock, but, as a matter of fact, 
it was not much after three. The men knew that the current was switched 
off when the trains stopped running. 

Mr. HuDLEY Davis, who was in charge of the works, said the men were 
instructed never to go near the live wires. ‘They were not supposed to 
consider the current off once it was turned on in the morning. The wires 
were presumed to be alive for the remainder of the day. 

Medical evidence was given, and the jury returned a veidict. of acci- 
dental death. | 
London County Council.— At Tucsday's meeting it was артсей to 
take a lease for 21 years from the City Corporation of the tramways 

over Blackfriars Bridge at ycarly rents of £500 and £1. 

Question of Patent.—-With reference to the contract of Messrs. Mountain 
& Gibson for the supply of six stores transport vehicles, which is being 


carried out Бу a receiver appointed hy the debenture holders, the High- 
ways committee reported that notice had been received from Messrs. 
Dick, Kerr & Co. claiming patent rights in respect of part of certain elec- 
trical equipments which had apparently been supplied to the Council 
hy the British Westinghouse Co. The latter company (as sub-contrac- 
tors to Mountain & Gibson) are also supplying the electrical equipments 
for the stores transport vehicles upon the terms of the Council's contract 
with Mountain & Gibson. ‘The receiver had asked the Council to accept 
the British Westinghouse Co.'s indemnity direct ngainst any claim under 
patent rights in respect of these electrica] equipments, so as to absolve 
him from the stringent provisions of the indemnity clause in the Council's 
contract. It was agreed to allow this to be done. 

The Highways committee of London County Council accepted the 
following tenders during the recess :— 

Western Electric Co., h.t. cables, £4,757. 58.; British Insulated & 
Helsby Cables, 1.t. cables, £31,999. 12s. 2d. (the lowest tender was by the 
Union Cable Co. of £31,996. 12s., but as the cables would be of foreign 
manufacture the committee accepted the next lowest) ; British Insulated 
& Helsby Cables, tramway feeder pillers, £1,116. 103. За. ; Hadfield’s 
Steel Foundry Co., special equipment for Beresford-square tramways, 
4202. 9. 11d. ; Frodingham Iron & Steel Co., special slot rails for High- 
gate Hill tramways, £2,036. 7s. 6d. ; A. W. Coles, roadwork and plate- 
laying for Highgate Hill tramways, £19,101. 88. 7d.; Rowlingsons & Co., 
reconstruction of bridges for Deptford and Greenwich tramways, 
£12,872. 13s. 6d. ; Westwood & Co., steelwork for Crofton Park Station 
bridge, £10. 15s. а ton; British Westinghouse Co., electrical equipment 
for special electric car, £361. 10s.; Staveley Coal & Iron Co., steam 
piping, valves, &c., for Greenwich generating station, £7,344. 18s. 5d. ; 
Kirk & Randall, erection of tramway sub-station at Woolwich, £4,747 ; 
H. L. Holloway, foundations for rotary converters at Elephant and Castle 
sub-station, £743 ; Electric Construction Co., choke coils, &c., for motor 
generators at sub-stations, £1,098. 9». 5d. ; J. S. Challis (Ltd.), supply of 
1,000 destructor boards, £216. 13s. 4d.; Dick, Kerr & Co., paving work 
at Stanley Bridge (Chelsea), CI, O50 (as extra on present Contract). 

London County Council Tramways.— The fares, other than id. 
fares, on the South London tramways, which have hitherto entitled 
passengers to travel to or from the south end of Blackfriars Bridge 
and Westminster Bridge, now cover the journeys over the bridges. 


London Tube Railway Service.—On Monday the Charing Cross, 
Euston & Hampstead Railway inaugurated a service of 42 trains 
an hour. 

Under the new conditions trains are run between Charing Cross and 
Camden Town at intervals of 86 seconds during the busy times of the day. 
Simultancously there has been a “ speeding up " on the allied Bakerloo 
and Piccadilly lines. On the Hampstead Tube the non-stop trains which 
have been running for the last two months have been further accelerated 
between Euston and Golder's Green. A service of “ non-stop " trains 
has been introduced on the Piccadilly line between 7 a.m. and 10:30 a.m. 
and between 4 p.m. and 7:30 p.m. 

The management of the pioneer London tube (City & South 
London Railway) are making considerable reductions on all their 
Season ticket and deposit rates. 

A three months’ season ticket hetween Clapham Common and London 
Bridge will cost in future £1. instead of £1. 5s., between Clapham Common 
and Rank £1. 5s. instead of £1. 10s., between the Oval and Moorgate £1 
instead of £1. 28. 6d., Bank and Euston £1 instead of £1. 2s. 6d., und 
red'ictions have also been made on the monthly season tickets. The 
deposit on all season tickets is now only la. It is proposed to reduce 
many of the ordinary fares next month. Experiments are being made 
with automatic signalling. 


Lowestoft.—The L.G. Board have sanctioned a loan of £2.000 for 
cables and house services. 

There are 1,168 customers of the electricity department, representing 
the equivalent of 53,388 8 c.p. lamps connected. 

Application is to be made for sanction to a loan of £400 for two Bab- 
cock & Wilcox chain-grate stokers and fixing. 


Macclesfield.—The Council have informed the Board of Trade that 
there is no demand for electricity in the district, but that the Council 
would be prepared to carry out the provisions of their order if there 
таз sufficient demand for current to justify the erection of works. 


Malvern.— The Electricity committee have agreed to supply electric 
current to Malvern College at 5d. per unit. Some particulars of the 
electric lighting installation at the College appeared in THE ELECTRI- 
CIAN for Oct. 1 (p. 1008). 


Melbourne (Derbyshire).—The Parish Council is supporting Mr. 
Jardine's application for a provisional order. 


Middlesbrough.—Last week the chairman of the Electric Lighting 
committee (Mr. Chas. Dorman) stated that he and the borough 
electrical engineer (Mr. Н. M. Taylor) had prepared a report on the 
past year's working--since the committee had entered into the agree- 
ment with the Cleveland & Durham County Electric Power Co. 

They had been induced to enter into that agreement because at the 
time they (the committee) were in need of more plant, which they did 
not consider it advisable to erect, and because the company had obtained 
the right to come into their area, and the committee did not consider that 
they could compete with the company with their existing plant. The 
result of the past year's working had been a profit of £1,277. The num- 
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country has had to abandon such a venture. 


85 


ber of units sold was the highest since the commencement of the supply, 
and both the revenue and the net profits were also the highest recorded. 
The gross profit was 8:6 per cent., the best up to date, and the average 
price per unit was the lowest. Their capital account was £109,454, 
and the amount redeemed £20,900, leaving £88,504 net. Their mains 
were perfectly up-to-date and in good order. He thought their success 
was largely due to Mr. Taylor, who had recommended the committee 
to approach the Power Co. and come to the arrangement referred to. 
They had every reason to feel satisfied with the result. 

The CHAIRMAN informed the committee that Mr. Taylor and his assis- 
tant (Mr. Scotson) had just taken out a patent for an automatic regulator, 
and that the British Westinghouse Co. had made them an offer to buy 
up the patent rights for England. Two of these regulators were in use 
on the committee's plant. He suggested that they should allow Messrs. 
Taylor and Scotson £15 for each of them, that amount just covering the 
inventors’ out-of-pocket expenses. 

The committee approved the suggestion. 

Morecambe.—On Tuesday it was reported to the Council that Mr. 
W. Н. Hall, borough electrical engineer, had resigned, and it was 
decided to advertise for a successor at £150 per annum. 

It was also decided to pay Mr. W. R. Wright, 25 guineas for pre- 
paring a report on the condition of the Corporation’s electrical under- 
taking, and also to retain him as consulting engineer for two years 
at a feo of 100 guineas per annum, with an addition of 34 per cent. on 
any further capital expended. | 


Motor Exhibition at Olympia.— The опу international exhibiticn 
of motor cars this year will be held at Olympia (London), from Nov. 
12 to 20 inclusive, under the patronage of the King. There will be 
no exhibitions in Paris or the other Continental capitals this season, 
and therefore the London show, which will be the eighth held by the 
Society of Motor Manufacturers and Traders with the co-operation of 
the Royal Automobile Club, is expected to bring over a large influx 
of visitors and buyers from other countries. 

Amongst the 300 firms which will be displaying their wares at Olympia 
will, it is stated, be the principal manufacturers of Great Britain, France, 
Germany. Belgium, Italy and America, and the very latest ideas in motor 
construction will be on show. The growing strength of the motor in- 
dustry in this country, despite early repressive legislation, will be proved 
beyond a doubt, and it is no slight evidence of its vitality that England 
alone of all the manufacturing countries has been able to withstand the 
recent “slump” in trade and hold an exhibition, when every other 
During the past year im- 
portant structural alterations have been made at Olympia. The large 
annexe has been thrown into the main hall, so as to form one large space 
open to the best display of motor cara, and the forthcoming exhibition 
will be the greatest of its kind ever held in this country. А moderate 
estimate of the motor cars on exhibition would be 600, and in addition 
there will be all kinds of engines, types of electric ignition, lamps, &c. 

During the exhibition every effort will be made for the convenience 
and comfort of the visiting public. Special trains at cheap fares will te 
run by the railway companies from the chief towns in the provinces. 
These trains run direct to Olympia. 

Musselburgh.— The Council decided on Tuesday to susper d 
approval of that part of the minute of the previous meeting, which 
related to the offer of the local electric lighting company to supp'y 
the public lighting. It was decided to ask the company for better 
terms. 

Neweastle-on-Tyne.— Last week Sir Joseph Ellis made a lengthy 
Statement as to the position of the tramways and quoted figures as 
to the traffic receipts, &c. He moved the adoption of the Tramways 
committee recommending the adoption of the principle of advertising. 
on the cars. They had received а number of tenders, some firms 
wanting to take the work on commission and others offering a certain 
amount for a certain number of years. The amounts varied from 
£2,750 to £4,250. They had two tenders from local firms amounting 
to £3,150, and the Council could take it for granted that it would 
mean anything from £3,000 to £4,000 income. All! they asked the 
Council to do at the present time was to approve of the principle of 
advertising. He had always been against advertisements on the 
cars, but he now felt that he must support his committee. 

Ultimately the report was adopted. 

Newcastle (Ireland).—The Urban Council are favourable to the 
proposed application of Messrs. J. Fraser & Co. for a provisional 
electric lighting order, but before giving formal assent it has been 
decided to get a report from a firm of electrical engineers. 


Newcastle (Staffs.)—The auditor has reported to the Council that 
the accounts of the electric supply department for the year ended 
March 31 show receipts from the sale of current amounting to 
£1,221. 17s. 2d., compared with £1,082. 3s. 4d. for 1907-8. 

The gross profit was £367. 3s. 54d., compared with £557. 16s. 4d. The 
sum of £277. Os. 5а. had been spent on the renewal and extension of 
accumulators and charged to revenue. After meeting interest and 
commission on new loans obtained, the net loss on the year's working 
was £40. 14s. 104d., which, added to the loss for the previous year, made 
a total deficiency of £146. 13s. 104d. £805 had been spent on capital 
account during the year. 
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Newport (Mon.)—The Corporation have decided to appoint Mr. 
C. P. Sparks (at a fee of 250 guincas and out of pocket expenses) to 
prepare a report upon the schemes submitted to the Electricity and 
Tramways committee for extensions of the electricity works, and also 
to advise generally on the financial position of the undertaking. 


Obituary.—We rcgret to learn that Mr. P. A. Jones, superintendent 
and acting manager of the Perth (W. Australia) Electric Tramways 
Co., died at Perth on Aug. 12. 


Oldham.—4A sub-committee of the Electricity committee has been 
appointed to consult with the Sanitary and Buildings committee to 
consider the question of the disposal of Rhodes Bank electricity 
station. 


Oulton Broad.—4A sub-committee has been formed by the Council 
to consider the terms and conditions upon which their provisional 
order could best be carried out. Communications have been re- 
ccived from the Oulton Broad Electricity Co.. and the engineer and 
manager of the Lowestoft electricity department. 


Personal.—On the 29th ult. a farewell dinner was given vt Man- 
chester, in honour of Mr. К. К. von Krogh, who has resigned his 
position with the British Westinghouse Co., to engage in consulting 
enginecring work in Norway. his native country. The company 
included Mr. Newcomb Carlton, managing director of the British 
Westinghouse Co. (in the chair), the General Manager of Works, 
the Gencral Sales Manager, and some 25 other prominent members 
of the staff. 

The CHAIRMAN paid tribute to the excellent work accomplished by 
Mr. Krogh, and said that if consulting engineering should not prove as 
attractive or lucrative as anticipated, he would be always welcomed 
back to Trafford Park. 

In a number of subsequent speeches, complimentary reference was 
made to the success which had attended Mr. Krogh’s able co-operation 
with all branches of the organisation. : 

The esteem in which Mr. Krogh is held by his business associates has 
been demonstrated by the presentation of several valuable mementoes, 
and his wide circle of English friends will wish him every success and 
will follow with interest his future career. 

Mr. Krogh has been with the British Westinghouse Co. for about five 
years, and received his technical training at Darmstadt, where he was 
for one year assistant lecturer at the Technical High School, and gradu- 
ated as diplom-ingenieur in 1899. After serving his term of military 
service in Norway, he became associated for a short time with the British 
Schuckert Co. in London, and subsequently with Messrs. Siemens & 
Halske in Berlin. In 1900 he joined the A.E.G. in Berlin. In 1904 
he accepted a position with the British Westinghouse Co. in the 
contro] department, and shortly afterwards was appointed superintend- 
ent of the transformer department. Within two years he was also 
appointed to the control of the arc lamp, insulating and winding, and 
motor and punch departments. 

Mr. Krogh has joined in partnership with Mr. Jacob Prebensen Nissen, 
of Christiana, who has for several years been prominently identified with 
several large and important high-tension power transmission plants in 
Norway. The firm will be known as Nissen and von Krogh. 

Mr. John Jenkin. M. I. E. E. (superintending engineer of the 
Eastern district), and Mr. W. W. Vyle (superintending engineer of the 
South Wales district) recently retired from the Postal Telegraph 
service under the age limit rule. 

Mr. Jenkin entered the service of the Post Office in 1870 and soon 
earned promotion. For many years he has been superintending engineer 
of the Eastern District. He was elected an associate of the Society of 
Telegraph Engineers in 1872 and became a member in 1877. 

Mr. Vyle entered the engineering department in 1872, and prior to his 
appointment at Cardiff in 1901 served in the north-western district (at 
Manchester) for over а quarter of a century under the late Mr. John 
Doherty. At Cardiff Mr. Vyle has been mainly occupied with the 
extension of the Р.О. telephone exchange system. 

Provisional Order Revocation.—The Board of Trade have revoked 
(as from Sept. 30) the Sidmouth Electric Lighting Order, 1903. 


Royton.—Oldham Corporation have received applications for the 
supply of electric current in this district, and Royton Council have 
been asked to consent to supply being given. 


St. Helens.—Sanction has been received by the Council to loans 
of £3.254 for motor generators, transformers, switchgear and service 
lines, and of £9,472 for h.t. feeder cables. 


School Lighting.—The new County High School for girls at Altrin- 
cham is to be wired. 

Staffs Education committee have decided to wire the new schools 
at Wordslcy (Stourbridge) and Tenterbanks (Stafford). 


Sheffleld.—Mains arc to be extended in various thoroughfares at 
a cost of about £730. Premises are to be rented at Fargate for an 
electrical exhibition. The estimated cost of the exhibition is £200. 

South Shields.—-For nearly 12 months the Finance committee have 
had under consideration, with a view to reduction, the salaries of 
four officials, including the borough electrical engineer, Mr. J. H. 


Cawthra. А fortnight ago it was resolved to recommend the Council 
to make certain reductions, that of the electrical engincer being from 
£700 to £500. This proposal came before the Council on two recent 
evonings and, after lengthy discussion, was almost unanimously 
thrown out, the voting being 10 for the committce’s recommenda- 
tion, 36 against. 

In view of the increasing demand for power, the Council have adopted 
& recommendation of the Electrical committee to carry out extensions 
of the plant, &c., at a cost of £8,500. 

The chairman of the Electrical committee (Ald. Rennoldson) made a 
statement as to the financial position of the electricity undertaking, 
which was, he said, absolutely secure. During the 12 years of its exis- 
tence the gross profits had been £09,440. 

The Tramways committee have issued a report in which they recom- 
mend the Council to instal meters on the tramears. The manager (Mr. 
L. E. Harvey) is convinced that this step will result in considerable 
saving of current. 

Sowerby Bridge.—The Council have scaled thc deed transferring 
their electric lighting order to the Electrical Distribution of York- 
shire, the consideration being £318. 


Sutton.—The Finance committee are considering proposals for 
the public lighting of the business parts of the town. 


Turkey.—Consular Assistant C. E. S. Palmer, in his report for 
1908, says Salonica Municipality is endeavouring to improve public 
lighting. | 

Electricity is to be taken from the tramway power station. Overhead 
wires, on 211 iron standards (of Belgian manufacture), are to be used. 
The charge for current for private lighting will be 70c. per unit. Four 
main thoroughfares and some of the principal cafés are to be lighted 
electrically. Three theatres and a large flour mill have private installa- 
tions. 

Mr. B. A. Altintop, of the British Consulate-General, says application 
has been made to the Government for a concession for clectric lighting 
and traction in Smyrna and suburbs. 

The“ Revue Commerciale du Levant ' states that there is an 
opening for a tramway system at Ada Bazar, as the town is 
scattered and on level ground, while there is a large amount of traffic. 

Venezuela.— Vice-Consul Н. Tom says the Central Railway Co. 
clectrified the first 61 miles of their line during 1907 and 1908, and 
are now extending from Caracas to Santa Lucia. 

Acting Vice-Consul Wüst mentions that Maracaiho (the capital of 
the State of Zulia), a town of about 49,000 inhabitants, has its 
electric lighting company, tramways and tclephone system. 


Wakefield and District Light Railway.—The Wakefield & District 
Light Railway Co. notify their intention of applying for an order 
to abandon the unconstructed portions of their authorised lines. 


Walsall.—In presenting the report of the Electricity committee at 


the meeting of the Council on Monday, Mr. Hayward stated that the 


introduction of mechanical stokers had been found to effect great 
economies and the results already fully justified the outlay. 


West Ham.—The Tramways Manager has been authorised to 
appoint an additional general assistant at £100 per annum, rising to 
£120 by two annual increments. 

The Tramways committee have abandoned the question of appealing 
against the decision of the Court of Appeal in the case of Clarke v. the 
Corporation. The action was brought to recover damages for injuries 
caused by electric shock while travelling on a tramear. 

Arrangements have been made with Messrs. John Knight (Ltd.) to give 
the whole supply of current for power and lighting required at their works 
for a trial period of 18 months, and a provisional arrangement has also 
been made to supply current in bulk at the Victoria Dock for the Port of 
London Authority. 

West Hartlepool.— The Board of Trade have appointed Mr. J. 
Davies Williams to inquire into the difference which has arisen be- 
tween the Corporation and the Cleveland & Durham County 
Klectric Power Co. with reference to the supply of current to the 
tramway company. A sub-committee has been appointed to sup- 
port the case of the Corporation at the inquiry. 

Widnes.—The Council have authorised the Gas committce to con- 
tinue their negotiations with a company (connected with the Salt 
Union) for supply of electricity for lighting and power. 

The proposal of the company is to erect a large generating station at 
Weston Point, near Runcorn, from whence current. would be trans- 
mitted at high tension across the Manchester Ship Canal and the Mersey 
to Widnes, where it would be transformed for lighting and power. In- 
structions have, however, been given to the engineer to prepare details 
of a municipal scheme at an estimated cost of £4,100. 

Councillor W. B. CLARKE said pressure had been brought by the Board 
of Trade to compel the Council to take some steps to give a supply of 
electricity, or to relinquish the provisional order. 

Wireless Telegraph Notes.—On p. 40 is set out in extenso а 
circular issued by the Marconi Co, to its shareholders in regard to 
the recent arrangcments with the Post Office. In the same circular 
reference is made to the fire at the station at Glace Bay, Canada, on 
the eve of its completion. The loss, it is stated, is covered by in- 
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surance. Steps have been taken to reinstate the station for opening 
early in the New Year. Mr. Marconi is at Glace Bay at the present 
time superintending mat ters. 

“The Times" correspondent at Berlin, under date Oct. 12, re- 

ports that the Zeppelin ПІ. airship made an ascent on the previous 
day lasting seven hours, and at heights varving between 200 and 
400 metres successfully established wireless communication between 
the airship and Munich and Strassburg. The transmitting appara- 
tus was located in the after car and current was supplied from two 
small dynamos. 
е Workhouse Lighting.—The House committee of Falmouth 
Guardians arc considering an offer of the local manager of the Elcc- 
tricity Supply Corpn. to supply the union with current at 5d. per 
unit if the Guardians contribute £100 towards the cost of laying the 
main and any way-leaves for poles that might be ncecssary. 

Merthyr Tydfil Guardians reiterate their recommendation to adopt 
electric lighting at the workhouse and infirmary. 

Electro-Harmonic Society.—The first smoking concert of the season 
will be held in the King’s Hall, Holborn Restaurant (London, W.C.), 
on Friday evening. Oct. 22, at 8 o'clock. 


TRADE NOTES AND NOTICES. 


“THE ELECTRICIAN" ELECTRICAL TRADES’ 
DIRECTORY AND HANDBOOK.—The 19og Edition 
of the Big Blue Book, price 158., or post free in the 
United Kingdom, 15s. gd. The new and enlarged volume 
brings а great mass of statistical and technical data 
quite up to date, and the Directorial Division has been 
thoroughly revised and amplified. 

All branches of Electrical Engineering and Industry 
are fully treated, and Electro-Financial matters receive 
every attention in the new volume, which aggregates 
more tban 2,000 pages. The Directory Division is 
complete and thoroughly accurate, and has been com- 
pletely revised. All mere lists of members of Societies 
and Institutions (so easily and cheaply available) are 
excluded, as quite unreliable for Manufacturers' and 
Dealers' purposes, The full set of valuable Statistical 
and Engineering Tables, &c., have been very carefully 
revised and extended, and are now issued in handy book 
form. These are included in the r909 Big Blue Book, 
making it the most complete work of the kind ever 
published. 


TENDERS INVITED. 

The Postmaster-Gencral’s Departmnt, in VICTORIA, require 
tenders for the supply of electric lamps. Tender forms and specifi- 
cations may be ohtained from the Commonwealth Offices, London, 
S.W. See also an advertisement. 

The Postmaster-General's Department in VICTORIA also require 
tenders for the supply of accumulators. Tender forms and specifica- 
tions may be obtained at the Commonwealth Offices, London, S.W. 
See also an advertisement. 

Tenders are invited for the supply of 50 coin attachments, suitable 
for coins of different values, to the Postmaster-General's department 
in VicTORIA. Tender forms and specification may be obtained at the 
Commonwealth Offices, 72, Victoria-street, London, S. W. See also 
an advertisement, 

The Directors of the GREAT WESTERN RRAILWAX invite tenders 
for one ycar's supply (from Dec. 1, 1909, to Nov. 30, 1910) of various 
Stores, including electric wires and cables, telegraph ironwork and 
tools, electric light carbons, telegraph apparatus (insulators, &c.), 
and drysalteries, rivets, bolts and nuts, fishplates, nails, screws, 
galvanised goods, indiarubber goods, acids and turpentines. Samples 
and patterns may be seen at the general stores, Swindon, until Oct. 16. 
Specitications, &c., from the offices of the stores superintendent, 
Swindon. "Tenders to the secretary, Mr. G. K. Mills, Paddington 
Station, W., by Monday, 18th inst. 

RapcLiFFE Council require tenders from manufacturers for the 
supply and laying of lt. three-core paper- insulated lend-sheathed 
cable, and armoured cable. Specifications from Mr. H. Wilkinson, 
Council's Electricity Works, and tenders to the Clerk by 27th inst. 


DUNDEE Council want tenders by 23rd inst for supply of 45 tons 
of tramway rails and 60,000 deal paving blocks. Specifications from 
the City Engincer. 

Mountain Азн Council want tenders by 10 a.m. Oct. 25 for supply 
of electrical stores. Forms of tender, &c., from Mr. B. J. Day, 3, 
Park-place, Cardiff. | | 


MANCHESTER Tramways committce want tenders by 5 p.m. 
Oct. 25 for supply of steel girder tramway rails. Specifications, &c., 
from Mr. J. M. M Elroy, 55, Piccadilly, Manchester. 

Care or Соор Hore Government require tenders for supply of 
cight electric motors. Forms of tender from the Railway Storcs, 
Cape Town, Port Elizabeth and East London. Tenders to the Tender 
Board, Cape Town, by noon Oct. 19. 

TRANSVAAL Posts and Telegraphs Department require tenders for 
supply of v.i.r. lcading-in wire and opening out twin-twisted wire. 
twin-twisted and cotton-covered wire and flameproof twin and quad 
wirc. Further particulars from 72, Victoria-strect, London, S.W., 
where tenders by noon Oct. 18.. 

The Norwegian State Railways invite tenders for supply of trans- 
formers and electromotors for the Drammen railway works. Tenders 
to Styrclsens Expeditionskontor, CHRISTIANIA, up to 10 a.m. Oct. 25. 
Copies of conditions &c., may be scen at the Board of Trade, 73, 
Basinghall-strect, London, Е.С. 


TENDERS RECEIVED AND ACCEPTED. 

Rotherham Council have accepted the following tenders :— 

Reavell & Co., motor compressor, £405; Callender's Cable & Construc- 
tion Co., annual supply of cables, £2,187. 10s. 7d. ; Reason Mfg. Co., 
annual supply of electricity meters. 

For engineering stores for the tramways department the following 
tenders have been accepted: India Rubber & Gutta Percha Telegraph 
Works, Smith Bros., Joseph France, London Phosphor, Copper & Bronze 
Co., Vacuum Oil Co., Robert Young & Co.. R. D. Nicol & Co., R. Ingham 
Clark & Co., Griffiths Bros. & Co., Harland & Son, L. Kearsley & Co., 
Hindsford Foundry Co., Alfred Wiseman, British Westinghouse Co., 
Sanderson Bros. & Newbould, Taskers Engineering (o., Tempered 
Spring Co., Tramway Supplies (Ltd.), General Electric Co., L. Andrews & 
Co., R. Bell & Co., F. W. Crookes, W. Taylor & Sons and H. Garnett & Co. 

The Education committee of London County Council received 18 
tenders for the electric lighting installation at Paddington Technical 
Institute. The tenders ranged from £259 to £447, and the lowest 
(that of the British Westinghouse Co.) was accepted. The con- 
tractors are to be allowed to sublet the wiring to Messrs. G. Foster, 
Curtis & Co. for the wiring. 

The Education committee of the L.C.C. also received three tenders 
for condensing plant at the Paddington Technical Institute, and that of 
Isaac Storey & Sons at £216 was accepted. The other tenders were 
£270 and £439 respectively. 

Lowestoft Council have accepted the following tenders :— 

Aubert, Grenier & Co. for feeder cables, £783; Vacuum Oil Co., 
cylinder oil (2s. 4d. per gallon) and crank chamber oil (Is. 4d.) ; W. C. Jones 
for white waste (26s. per ton) and coloured waste (203.); J. Bishop & 
Son for nails ; F. J. Smith for screws, and Rudd Bros. for wood bushes. 

Burslem Corporation have accepted the following tenders :— 

Babcock & Wilcox, boiler, £1,100, and pipework, £108; Siemens Bros. 
Dynamo Works, Belliss-Siemens generating set, £2.022; I. Storey & 
Sons, condenser, £1,600; Crompton & Co., switchgear, £100; Jas. 
Grant, buildings, £1,400. 

Bradford Council are recommended to accept the tenders of Stein- 
thal & Boydell for a switchboard at £310, of the British Thomson- 
Houston Co. for a turbo-generator at £632, and of Collinson Bros. for 
wiring Bradford Moor branch library at £25. 10s. 

Stretford Council have accepted the tender of the Vulcan Motor Co- 
for a 16 H.P. petrol motor are lamp waggon with hydraulic lift at 
£385; and that of J. Hodgkinson (Ltd.) for a coal transporter, 
weighing, feeding and storage plant at £682. 

The D.P. Battery Co., Bakewcll, have obtained an order from 
Dudley Corporation to supply, erect and maintain for 10 years a 
storage battery of 256 cells of the company's LS 37 type. The bat- 
tery is capable of supplying over 1,000 amperes for one hour. 

Merthyr Tydfil Council have acepted the tender of the local electric 
traction and light company for public lighting at Merthyr Vale and 
Aberfan with 119 two-light lamps at £535. 10s. per annum, against 
£570. 8s. paid for gas. 

Prahran & Malvern (Victoria) Tramways Trust have accepted the 
tender of Duncan & Frascr (Adelaide) for supply of 13 car bodics at 
£536. 138. per car. This tender was the lowest of four received. 

Bradford Corporation have accepted the tender of Clay & Atkinson 
for eight automatic tramway point controllers at £440, and that of 
Steel, Peech & Tozer for 200 steel tyres for car wheels at £326. 13s. 4d. 

West Ham Council has placed an order with W. Cory & Son for 
33.000 tons of Scotch washed peas for the electricity undertaking 
(delivery between May, 1910, and April, 1911) at 9s. 9d. per ton f.o.s. 

Plymouth Council have accepted the tender of the Brush Co. for 
а turbo-generator at £2,244, and that of David Sale for wiring the 
Regent-street school at £124. 8s. 6d. 

Oldbury Council have accepted the tender of the Birmingham 
& Midland Tramway Co. for an overhead cable for the sewage dis- 
posal works at £98. 118. 5d., and for wiring work at £75. 88. 6d. 
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Blackburn Corporation have placed an order with the British 
Westinghouse Co. for the supply of electric motors to the clectricity 
department. 

St. Helens Council have accepted the tender of the British Insu- 
lated & Helsby Cables for h.t. mains to Sutton, and of the British 
Westinghouse Co. for h.t. plant. 

West Bromwich Council have accepted the tender of the Electric 
Construction Co. for a feeder booster. 

Clacton Council have placed an order with the British Insulated & 
Helsby Cables for cutouts, 

Wallasey Council have placed an order with the Brush Co. for the 
supply of 10 tramcars. 

BUSINESS NOTICES. 

Jas. David Matthews Morton and Joscph Dyson Butler (trading 
as Morton, Butler & Co.). electrical and mechanical engineers, Nettle- 
ton-road, Mirfield, Yorks., have dissolved partnership. 

Coatbridge Doan of Guilds Court have given permission to Messrs. 
Stewarts & Lloyds to erect an electric supply branch at the British 
Tubeworks. 


The Journal."—Part 197 of the ** Journal of the Institution of 
Electrical Engineers" is now ready, price 5s. Particulars of contents 
arc given in an advertisement. 


Agencies.— Messrs. Connolly Bros.. Vale Mills, Blackley, Manchester, 
are open to appoint an agent for the South Coast for their insulated 
wires and cables. See an advertisement. 

A firm of insulated wire and cable manufacturers wish to appoint 
an agent for London and district. Sce an advertisement. 

Patents Development.— The proprietor of letters patent No. 
27,149 / 1904. relating to Method and Apparatus for Electrostatic 
S2paration " desires to dispose of the patent or to grant licences. 
Inquiries to Messrs. Cruikshank & Fairweather, 65 and 66, Chancery- 
lane, London, W.C. 

The proprietor of patent No. 29.363/1904, for * Improvements in 
and relating to Electrical Measuring Instruments," desires to enter 
into arrangements for exploiting and developing same in this 
country. Applications to Messrs. Haseltine, Lake & Co., 7 and 8, 
Southampton-buildings, Chancery-lane, London, W.C. 

Motor Wanted.— Messrs. C. & A. Musker (Ltd.), engineers, Liver- 
pool, want a second-hand motor to give 50 B. H. P. at about 500 revs. 
469 volts. See an advertisement. 


A.E.G. Zeitung.— The October number of this journal contains 
an article on High-tension Cables.” by Herr Mauritaus, and a 
third instalment of Electricity in Domestic Dwellings.” 

The Brush Budget.—The ‘‘ Brush Budget“ for September con- 
tains much information concerning the activities of this firm. A 
description of a new lamp (the“ Brush Quartzlite ") is interesting. 


CATALOGUES, &c. 


Tug “ SATISFIED ConsumER " IN CINA.— The satisfied consumer 
is again on his travels; not content with displaying his smiles on 
posters in the public places of this country and other places in Europe, 
he has even reached far Cathay. It would be interesting to know 
whether the Chinese, to whom nothing is new.” used Tantalum ” 
lamps in the far-off days when their civilisation was young. Any- 
way, the bland smile of the ''satisficd consumer " sits well on 
the face of John Chinaman. 

LUNDBERG SwrrCHES.— Messrs. А. P. Lundberg & Sons, Liverpool- 
road. London, N., have issued two pamphlets dealing with their 
switches In one of these is described the ** Tripin " combination, 
which is, it will be remembered, a combined switch and three-pin 
wall connection. The principle on which this switeh works is the 
same as that employed in the '* Pivot" single and two-way types, 
and the plug is fitted with one large and two small contact pins, so 
that it can only be inserted in the correct way. The other list deals 
with the ** Presto" tumbler switch, which has been specially pro- 
duced to satisfy the demands that exist for a cheaper surface-type 
switch. It is obtainable with mctal covers only, and with either 
creem or black bases. Its capacity is 5 amperes. 

Time Swrrenks.— The Reason Mfg. Co., of Brighton, have ready an 
interesting pamphlet dealing with this subject. and containing a full 
account of their new electrically-wound time switch. This problem 
has ben many times unsatisfactorily attacked, but the Reason Mfg. 
Co. claim that they have now successfully solved the troubles which 
have hitherto arisen in dealing with the question. This result has 


not been arrived at without much experimenting. and practically 


everything has been omitted in the apparatus except such simple 
parts as are absolutely necessary. For a full description of this 
ingenious piece of apparatus we must refer our readers to the 
pamphlet under notice. 


Suor Lighting FrTTINGS.— The new shop fitting lanterns illus- 
trated in the General Electric Co.'s latest list may well be termed 
“ Signs of the Times.“ although but few examples can be illustrated 
in such a production. We understand that, thanks to Osram lamps, 
a quite new department has been added to the shop fittings branch 
of the company, and the eagerness of the up-to-date shop keeper to 
procure these original signs has given considerable impetus to the 
trade. A glance through the catalogue will show that all tastes are 
suited, and a copy of the list should be obtained by those interested. 


SMOKELESS CoKING STOKERS.—A pamphlet received from James 
Hodgkinson (Ltd.) contains detai!s of their patent automatic smoke- 
less coking stokcr. 

“ SUCKLING " WATER Тове Borrkns.— This ty] e of boiler, which 
is made by Messrs. Hawksley, Wild & Co., of Sheffield, is adequately 
dealt with in a pamphlet recently issued. 

SIMPLEx TunING.— The Simplex flexible system of wiring, dis- 
tribution boards, enclosed fuses and watertight fittings for factories, 
&c., are described in a catalogue to hand. 

THERMAL STORAGE.—Mr. P. J. Mitchell, of Caxton House, West- 
minster, has ready a pamphlet dealing with Halpin’s system of 
thermal storage which is familiar to our readers, 

ELECTRIC SiGNALLING.— The McKenzie, Holland & Westinghouse 
Power Signal Co. have forwarded a pamphlet dealing with the 
electric signalling installation at. Yarnton on the G.W. Railway. 
The application of electricity to signalling work is at the present time 
of such interest that we propose dealing with the installation fully 
in an early issue of THE ELECTRICIAN. 

“Conta” Lamps.—In the current issue of the INDUSTRIAL SUP- 
PLEMENT we describe the Conta lamp made by the Regina- 
Bogenlampenfabrik, of Cologne. We have received from the com- 
pany a catalogue and price list dealing fully with the various features 
of this lamp, which should be of general intercst to our readers. 


CONTINUOUS-CURRENT DyNAMOS AND Mortors.—Messrs. Bruce 
Peebles & Co. have recently issued a list of large size open-type con- 
tinuous-current dynamos end motors. Complete details regarding 
weights and dimensions of the various machines are given. 


ELECTRIC ÁccEsSORIES.— Mesers. A. Jopling & Co., of Aldersgate- 
street, London. have recently issued a price list dealing with the 
numerous electric accessories supplied. by them. These include 
high-voltage lamp-holders, floor sockets, pear switches, cut-outs, fuse 
boards and other lighting accessories, wire suitable for lighting, 
together with bell indicators and the bells themselves, are also вир- 
plied. Batteries, glass shades and motors can also bo obtained. 


Imports.—The following are official values of electrical machi- 
nery, material and apparatus imported into this country (a) during 
September, 1909, and (^) during the current year from Jan. l to 
Sept. 30, with the increases or decreases compared with the corres- 


ponding periods of 1903 :— 

Electrical machinery (a) £40,412 (increase £4,362), (b) £378,242 
(decrease £€0,675) ; telegraph and telephone cables (a) £13,286 (in- 
crease £3,7C4), (b) £97,552 (increase £639); telegraph and tele- 
phone apparatus (a) £12,358 (decrease £7,847), (^) £132,967 (decrease 
£18,262); other electrical wires and cables, rubber insulated (a) £14,431 
(increase £9,862), (b) £76,620 (increase £20,185); with other insulations 
(a) £5,597 (decrease £2,806), (b) £63,813 (decrease £18,005) ; carbons (а) 
£7,636 (decrease £4,011), (^) 192,936 (decrease £28,694) ; glow lamps 
(a) £27,787 (decrease £15,787), (^) £295,396 (increase £72,905) ; arc 
lamps and electric searchlights («) £387 (decrease £1,609), (b) £9,515 (in- 
crease £5,133); parts of arc lamps and searchlights (other than carbons) 
(a) £5,723 (increase £445), (b) £44,438 (increase £2,578) ; primary and 
secondary batteries (a) £4,903 (decrense £1,638), (b) £34,196 (decrease 
£4,949). Total of electrical goods and apparatus, other than machi- 
nery and telegraph and telephone wire, (a) £100,050 (decrease £18, 709), 
(6) £921,375 (increase £16,092). 


Exports.—The exports of electrical machinery, material, &c. (a) 
during September, 1909, and (b) during the current year from 
Jan. 1 to Sep. 3°, and the increases and decreases compared with 


the corresponding periods of 1903, are as follows :— 

Electrical machinery (а) £111,050 (decrease £6,574), (D) £1,085,538 
(increase £101,205) ; telegraph and telephone cables (a) £36,894 (de- 
crease £2,180), (b) £513,900 increase £133,339); telegraph and tele- 
phone apparatus (a) £15,622 (increase £6,546), (^) £200,803 (increase 
£82,650) ; other electrical wires and cables, rubber insulated ia) £27,494 
(increase £2,517), (b) £203,286 (decrease £1,635); with other insulations 
(a) £24,915 (decrease £5,030), (b) £222,120 (decrease £24,094) ; carbons 
(a) £723 (decrease £212), (b) £6,774 (increase £118), glow lamps (a) £6,788 
(incrense £1,244), (b) £54,922 (increase £13,020) ; аге lamps and search- 
lights (а) £1,232 (decrease £537), (bD) £14,679 (decrease £1,515) ; parts 
of arc lamps and searchliglits (other than carbons) (a) £1,040 (decrease 
£135), (b) £10,902 (decrease £807); primary and secondary batteries 
(a) £7,089 (increase £1,407), (b) £77.266 (increase £22,128). Total of 
electrical goods and apparatus, other than machinery and telegraph 
and telephone wire, (a) £151,800 (increase £6,416), (b) £1,585,424 (in- 


crease 1240, 348). 
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BANKRUPTCIES, &c. 

A dividend is to be paid to the creditors of Arnold Roberts, elec- 
trical engineer. 21, North-parade, Bradford. Claims by Oct. 26 to 
Mr. J. H. Haley. 29, Tyrrel-strect, Bradford, or to Mr. R. A. Vinter, 
King's-arcade, Bradford. 

A dividend is to be paid to the creditors of Joseph G. S. Cunning- 
ton and Harry P. Allison (trading as Laing, Wharton & Cunnington), 
clectrical engineers and contractors, 7, Great Newport-street, London, 
W.C.. Claims by Oct. 26 to Mr. A. Page, 28, King-street, Cl expside, 
London, E.C. 

On Wednesday Mr. Registrar Giffard granted the discharge of 
H. P. Allison on condition that the bankrupt consented to a 
judgment for £200. А dividend of 5s. 4d. has already been declared. 


A dividend to the creditors of Herbt. Shuttleworth, electrical 
engineer, Cross-court, Briggate, Leeds, is to be declared. Claims by 
Oct. 28 to Mr. John Bowling, 24, Bond-strect, Leeds. 

А mecting to receive an account of tho winding up of Cutler, 
Wardle & Co. (Ltd.) (in vol. liq.) will bc held on Nov. 12 at 1, King 
John's-chambers, Bridlesmith-gate, Nottingham. 


PATENT RECORD. 


APPLICATIONS FOR PATENTS. 


Norg.—T he undermentioned Applications (except those marked t) are not open to pub 
irspection until after acceptance of Complete Specifications. Those marked * are open for 
inspection 12 morths after the date attached to them, if they have not been published previously 
Ia the crdinary course. Names within parentheses are those of communicators of inventions. 
When complete Specification accompanies application, an asterisk is affixed. 


August 19, 1909. 
19073 Grevie. Electric breaks or interrupters and the method of their employment 
for radiozraohy and radiotherapy. 
19.09) MusrPHv. Electricity rectifiers.* 
19.092 Dicx, Kerr & Co. (Rudolf Braun, Germany.) 
19,111 Fi DCA. Regenzratine Electric accumulators. ® 


August 20, 1909. 
(G. E. Co., U.S.) SEnclossd fuse indicators. 
(G.E. Co., U.S.) Dynamoelectric machines.“ 
August 21. 1909. 
19253 EowaRDs. (John William бошап, U. S.) Induction coils.* 
19,277 COMPAGNIE POUR LA FABRICATION DES CoMPTRURS ET MATERIEL D’USINES A Gaz. 
Electric meters of the induction type. Date applied for, 8/2/08.)*t 
19,399 Вэт. (Edgar Arthur Ashcroft. Norway). Treatment of sulphide ores or pro- 
ducts by the agency of electrolysis. 
August 23, 1909. 
19.359 ParrERSCN. Electric safety lamps. 
19.387 Mount & Beck FLAME Laup Co. Arc lamps. 


Electromagnetic brakes.* 


19.299 B.T.-H. Co. 
19,210 B.T.-H. Co. 


19.392 Lamme. Dynamo: electric machines. (Date applied for, 7/10/08.)*t 
19.393 Le Tart. (Westinghouse Electric & Mfg. Co., U.S.) Ro BODRUM machines.*t 
19334 Kunxer. Dynamo-electric machines. (Date applied for, 8/9/08.)*t 
August 24, 1909. 
19.397 Jupp. Submarine cable telegraphy. 
19,424 TRENT;4ANN. Electric lighting devices for life-buoys.* 
19.434 Irvino. Electrical detectors or contact-makers. 
19,465 5 "oO. varying the intensity of light of electric lamps. (Date applied for, 
8;08.)*t 


19.466 Sat rRTE RSAURE INDUSTRIE-GESELLSCHAFT G. M. B. H. Electric furnaces for the 
treatment of gases by means of flame arcs. (Date applied for, 25/8/08.) *f 
August 25, 1909. 
19.475 Morris. | Magreto-elcctric Machines. 
19.496 Bawsripce. Driving mechanism for use with electric motors. 
19,527 Носџивмім. Transmission of power by means of magnetisable pulleys, bands 
and the like. (Date applied for. 25/8/08.) 
August 26, 1909. 
19.565 Розы. Electromagnetic switches. 
19599 Siemens Bros. Dynamo Works. (Siemens-Schuckertwerke C. m. b. H., Germany. ) 
Means for cooling the rotor windings of dvnamo-electrical machinery. 
19.600 Tayror. Charging and discharging electric accumulators or secondary batteries. 
19.693 Ѕ:вмемѕ Bros. & Co. & GRIMsTOw, Electric telegraphs.“ 
19.615 MipaLEv & VANDERVELL. Alternating-current motors. 
August 27, 1909. 
19.537 5иттн. Starting switches for electric motors. 
19,660 FARRAND. Coin-freed apparatus for supplying or measuring a current of elec- 


tricity 

19,662 SIEMENS Bros. & Co. (Siemens & Halske Akt. -Сез.. Сегтапу.) 
for electrically setting railway points and signals.* 

19,684 Siemens Bros. & Co. (Siemens & Halske Akt.-Ges., Germany.) Electric signalling 


apparatus.“ 
August 28. 1909. 
Casines and coverines for electric circuits. 
19,732 Watkins. Tumbler switch for electrical currents. 
19.747 Brocks. Electric safety switch. 
19,758 Parsons & Hunt. Arc lamp. 
August 30. 1909. 


19,626 Linpsteen & AKTIESELSKABET INTERNATIONAL ELEKTRISK TRAPPEAUTOMAT. 


Electric switches. * 
19.834 Lavy, 


Spring switches 


19.719 LANCASTER. 


Telegraph or telephone insulators and *he like. 


August 31, 1909. 


19,914 Futtgn. Electric batteries. 


SPECIFICATIONS PUBLISIIED. 


1908 SPECIFICATIONS. 


(Br:slauer.) Compounding alternating-current generators. 
ALLGEMEINE ELextricitats Ges. Controller mechanism for electrically-operated 
7 "Cranes, lifts and the like. (Date applied for, 21/8/07.) 

ll Siemers & Haske AkT.-CBs. Increasing the ductility of tungsten. 
17.487 applied for, 9/12/07. Request under Section 19 not granted.) 
12 745 PeEvsEy, Electric heating apparatus. (Date applied for, 22.807. 

17 &5à Воріт, (Electrical Mfg. Co. ) Automatic electric circuit- breakers. 
17890 WILSON & CLAFLIN. (Date applied for. 27/8/07.) 
B. T.-H. Co. & WED MORE. Protective devices for electrical installations. 

18.083 В. . Incandescent lamps. (Date applied for, 16/9/07.) 
18,15 T.-H. Co. (C. E. Co., U.S.) Dynamo: electric machines. 
SPiuiotepot. Electric cells 


11,558 B 
17 536 APNES, 


(Date 


18,277 RITTERSHAUSSEN. Thermc-electric piles. 

18,513 RócuLiNG 'scHE EISEN- UND STAHLWERKE Ges, & RODENHAUSER, 
duction furnaces. (Date applied for, 26/2/08.) 

18,965 Garsipe. Starting switches for electric motors. 

19,193 Woons. Electroliers. 

20,498 Б.Т.-Н. Co. & WEDMoRE. 
systems. 

20.575 BRYAN. 


Electric in- 


Protective devices for alternating electric-current 


Trolley poles for trams and electrically-driven vehicles. 


20,646 Veritys LiMiTED & Рїркїн. Construction of quick make-and-break electrical 
switch. 
20,890 Futter. Electrical fuses, 


21,311 MARSHALL, FLEMING & ANDERSON. Electric cranes. (Cognate application 


25. 580/08.) 
21,740 CLEVERLY & ANDERSON. Electrical commutators. 


COMPANIES' MEETINGS AND REPORTS. 


ALBY UNITED CARBIDE FACTORIES LTD.) —At a recent meeting the 
chairman (Mr. A. E. Barton) said that the report was a satisfactory one, 
especially when it was remembered that at the close of their financial 
year the factory at Odda (Norway) had only been in operation about 12 
The net profit (after allowing for expenses of management in 
Norway and London) was £24,042. 15s. 4d. The directors recommended 
payment of the arrears of dividend on the fully-paid 51 per cent. cumu- 
lative preference shares to June 30, 1908, and dividend on the fully. paid 
and partly-paid 54 per cent. cumulative preference shares for the year 
It was proposed to write off £5,000 for depreciation and 


months. 


ended June 30. 


in reduction of preliminary expenses, and to carry forward £433. 15s. 114. 
Everything at Odda was now working ылоо 


to revenue. 
satisfactory resulta. 


average for the first six months of the past financial year, and about 30s. 


per ton less than the average for the whole of the 12 months under re- 
view. They would understand that in the starting of а new factory, 
where men unaccustomed to special work of that description had to be 
engaged, it took time before they became sufficiently trained to handle 
to the best advantage electric furnaces and other special plant necessary 
They had, however, passed 
through the preliminary stage. and now had a full complement of 


in the manufacture of calcium carbide. 


thoroughly skilled workmen. They were probably aware that the con- 
sumption of electrodes constituted an important item in their manufac- 


turing costs, and it was anticipated that by a mechanical method of 


stoking to increase the life of the electrodes by about one-third, 
considerably reduce the number of workmen in the furnace house and 
also increase the output of carbide per electrical horse-power. The in- 
vention was the outcome of experiments by the management at. Odda, 
and patents had been applied for. The motive power was hydro-elec- 
tric, and at present the plant was capable of generating about 24,000 H.P., 

although the water available made it possible to obtain up to 80,000 n. P. 
if required. Statistics showed that the world's consumption of carbide 
was steadily increasing ; and as competition between the Northern 
European carbide manufacturers had ceased, there was no doubt that 
prices should be maintained at a figure which will yield a satisfactory 
profit. 

With reference to the North-Western Cyanamide Co., in which they 
were largely interested, he was glad to say that its prospects were ex- 
ceedingly promising. A vast amount of experimental work had been 
done with a view to obtaining a pure article, and an absolutely perfect 
fertiliser was now being produced, and dealers handling the material 
expressed entire satisfaction. Wherever the lime nitrate had been tried 
the very best results had been obtained. In Germany (in which country 
the North-Western Cyanamide Co. had the right to deliver 30 per cent. 
of the total consumption) the product had been continuously in use for 
the past two years, and the sales had steadily increased. Another im- 
portant side to the North-Western Cyanamide Co.'s business was the 
manufacture of sulphate of ammonia, and negotiations were on the point 
of completion with one of the largest makers of sulphuric acid whereby 
they undertook to instal a plant capable of converting 7,000 tons of 
cyanamide into ammonia sulphate, and in the event of the business 
proving satisfactory to increase the plant to a capacity of 12,000 tons per 
aunum. Che demand for sulphate of ammonia throughout the world 
was an ever increasing one, the present yearly consumption running into 
hundreds of thousands of tons. The prospect of expansion in that direc- 
tion was practically: unlimited, more especially as the product derived 
by the conversion of cyanamide into sulphate of ammonia was chemically 
pure. 


ROSARIO ELECTRIC CO. (LTD.)—For the year ended June 30 the 
balance at credit of profit and loss account, after making provision for 
deprecintion of buildings, plant, &c., is £35, 014. 128. 2d., making, 
with £6,549. 5s. 10d. brought forward, £41,563. 18s. After deducting 
preference dividends, the interim dividend of 3 per cent. on the ordinary 
shares, &c., the balance available for appropriation is £28,665. 13s. 9d., 
out of which the directors propose to pay а dividend of 5s. per share 
on the ordinary shares, making 8 per cent. for the year (£3,628. 5s.), 
leaving, after other provisions, £9,282. 13s. 3d. to be carried forward. 
The equivalent of 195,705 8 c.p. lamps were connected at June 30, 
1909, against 151,167 8 c p. in 1908. The directors have ordered an 
additional steam dynamo of 1,000 kw. to cope with the steadily in- 
creasing demand for both lighting and power. The more favourable 
price for coal has beneficially affectod the resulta of the year's working, 
and the new condensing plant has reduced the amount of coal required : 
per unit of energy sold. 


y. The plant was in 
thorough order, and all expenses of upkeep and renewals had been charged 
The re-smelting furnace which had been installed was giving 
À substantial reduction had been effected in the 
cost of manufacture, which was now nearly £2 per ton less than the 
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NEW COMPANIES, MORTGAGES AND CHARGES. 


NEW COMPANIES. 


ELECTROLYTIC APPARATUS SYND. (LTD.) (105,153.)— Reg. Sept. 28, 
capital £6,000 in £1 shares, to adopt an agreement with J. T. Niblett 
for the acquisition of inventions for electrolytic apparatus and to 
carry on the business of manufacturers of and dealers in all kinds of 
mechanicul, chemical, electrical and electrolytic apparatus (except for 
electro-plating) Private company. Reg. otlice, 11, Victoria-street, 
London, S.W. 

HANWAY ENGINEERING WORKS (LTD.) (105, 254.) — Reg. Oct. 2, 
capital £1,500 in £1 shares (500 preferences‘, to carry on the business 
of mechanical and electrical engineers, builders of inventors’ models, 
manufacturers of and dealers in engineering appliances, &c. Privato 
company. First directors, F. de C. Dashwood (manager) and F. R. 
Ablett. Reg. office, 8, Hanway-street, London, W. 

THEROL FOREIGN PATENTS SYND. (LTD.) 105, 185.) — Reg. Sept. 29, 
capital £2,500 in £) shares, to acquire and turn to account a certain 
patent, to adopt an agreement with G. G. Bell and J. St. V. Platts, and 
to carry on the business of electricians, mechanical engineers, manu- 
facturers of and dealers in electricity, &c. Private company. First 
directors, Sir James Clark, J. E. Spagnolctti and H. M. Bayley. Reg. 
оћсе, Goldhawk Works, Goldhaw k-road, London, W. 

TRAMWAYS (CONDUIT) POINT SYND. (LTD.) (105, 528.) — Reg. Oct. 7, 
capital £300 in £1 shares, to acquire, deal with and turn to account 
inventions for improvements appertaining to tramway and railway 
construction, particularly relating to the conduit point system. Pri- 
vate company. First directors, Н. C. Howard (man. dir.) and Dr. J. 
MacCormac. 

WESTMINSTER TOOL & ELECTRIC CO. (LTD.) (105,206. ) — Reg. Sept. 
30, capital £1,000 in 500 “А” shares of £1 each, and 10,000 “В” 
shares of 1s. each, to carry on the business of electrical engincers, 
electricians, suppliers of electricity for light, manufacturers of and 
dealers in electrical apparatus, &c, Private company. First directors, 
Е. D. Johnson, F. W. White and A. Stewart. Reg. осе, Palace- 
chambers, Bridge-street, Westminster. 


MORTGAGES AND CHARGES. 


CHURCH STRETTON ELECTRIC SUPPLY CO. (LTD.)—Charve dated 
Sept. 30, to secure £50 (supplemental to a charge dated March 17, 
1969) Property charged, certain frechold hereditaments at Cross- 
ways, Church Stretton, Salop. Holder, E. Bond. 

ELECTRO-MECHANICAL BRAKE СО. (LTD.) (98,276)—A memorandum 
of satisfaction in full (а) of mortgage dated April 15, 1909, securing 
£575, and (b) of charge dated June 7, 1909, securing not more than 
£1,500, has been filed. 

GORING & STREATLEY ELECTRIC LIGHT & POWER CO. (LTD.)—Par- 
ticulars of £5,C00 dcbentures created April 20, 1909, filed pursuant to 
scc. 93 (3) of Companies’ (Consolidation) Act, 1908, the whole amount 
being now issued. Property charged, company's undertaking and 
property, present and future, including uncalled capital. No trustees. 

MUNSTER ELECTRIC LIGHTING CO (LTD.) — Particularsof £1,000deben- 
tures created Sept. 17, 1909, filed pursuant to sec. 95 (3) of Companies 
(Cor rolidation) Act, 1808, amount of present issue being £600. Pro- 
perty charged, company’s undertaking and property, present and 
future, at Fethard and Callan, freland. No trustees. 


— ——— — 


CITY NOTES. 


d 


MEMORANDA (Oct. 14).—Bank rate 4 per cent. (October 14, 
1809). Price of silver, 25;*, per oz. Consols 82—821; for money; 
921,—82!* for account. Consols Pay Day, Nov. 4; Stock and Shares 
Continuation Days, Oct. 26 and Nov. 9; Ticket Days, Oct. 27 and 
Nov. 10; Pay Days, Oct. 28 and Nov. 11; Mining Shares Carry Over 
Day, Oct. 25. 

Prices or METALS (London).— Copper, cash, 57%; three months 
582. Lead, English, 151-1351; foreign, cash, 151; three months, 
153, Spelter, cash, 25}; three months, 253. Tin, English, 134—136 ; 
foreign, cash, 1373; three months, 1583. Tron, Cleveland, cash, 51/5, 
and three months, 52/3}. Magnet. Steel (price supplied by W. F. 
Dennis & Co.), £55. 


ANGLO-MEXICAN ELECTRIC CO. (LTD.)— The accounts for 1908 
show a credit balance, after writing £1,100 off discount on debentures 
and including £2,422 brought forward, of £6,698, which has been 
carried forward. 

ARON ELECTRICITY METER (LTD.)—The directors have declared а 
dividend of 3 per cent. on the preference shares. 

CALLENDER’S CABLE & CONSTRUCTION CO. (LTD.)—Tho directors 
have declared an interim dividend of 5s. per share on the ordinary 
shares. 

COUNTY OF LONDON ELECTRIC SUPPLY CO. (LTD.)—The transfer 
books and register of holders of second debenture stock of this com- 
pany will be closed from 18th to 31st inst. inclusive, preparatory to 
payment of interest due Nov. 1. 

CUBA SUBMARINE TELEGRAPH CO. (LTD.) — The directors recommend 
a dividend at the rate of 6 per cont. per annum оп the ordinary shares 
for the half-year to June 30. 


DIRECT UNITED STATES CABLE CO. (LTD.)—The board have resolved 
upon the payment of an interim dividend of 4s. per share (tax free), 
being at rate of 4 per cent. per annum, for the quarter ended 
Sept. 30, payable on 26th inst. 


DRAKE & GORHAM (LTD.)—Aftcr paying all charges (including 
bonuses to stall) the net profit for the year ended June 30 waa 
£2,282. 18. 8d., or with £1,527. 11s. 9d. brought forward £3,609. 13s. 5d. 
A dividend of 24 per cent. absorbs £3,125, leaving £484. 13s. 5d. to be 
carried forward. 


EASTERN TELEGRAPH CO. (LTD.)—This company announce payment 
by warrants on Nov. 1 of interest for the half-year ending Oct. 31 on 
the 4 per cent. mortgage debenture stock. The transfer books of the 
debenture stock will be closed from Oct. 27 to 30 inclusive. 


EASTERN & SOUTH AFRICAN TELEGRAPH CO. LTD.) —This company 
announce payment by warrants on Nov. 1 of interest on their 4 per 
cent. Mauritius subsidy debentures, The transfer books will be closed 
from Oct. 27 to 50 inclusive. 


INDO-EUROPEAN TELEGRAPH CO. (LTD.) The directors have declared 
an interim dividend for the half-year ended June 30 last at the rate 
of 5 per cent. per annum (tax free), payable Nov. 1. The transfer 
books will be closed from 18th to 70th inst. inclusive. 


MARCONIS WIRELESS TELEGRAPH CO. (LTD.)—A cirenlar has been 
issued to the shareholders pointing out that the recent agreement between 
the Marconi. International Marine Communication Co. (Ltd.), and the 
Postmaster-General, provides, in consideration of the payment of 
£15,000 to the companies, for the transfer to the Post Office of the coast 
stations in the United Kingdom owned by the International Company, 
and for the surrender of the rights which the International Company 
enjoyed under its agreement of August, 1904, with the Post Office, for 
licences or facilities in respect of these coast stations. Marconi's Wire- 
less Telegraph Co. is interested in this matter principally as a skare- 
holder. The Post Office also secures the right of using, free of further 
payment, the existing Marconi patents and any future patents or im- 
provements, for 14 years, but under the following conditions :— 

The use of the inventions provided for by clause 3 shall extend to :— 

I. All communications for all purposes between stations of the Post- 
master-General in the United Kingdom on the опе hand, and ships at 
sca on the other hand: and 

2. All communications for all purposes between stations of the Post- 
master-General in Great Britain or Ireland on the one hand, and stations 
on the Isle of Mea, the Channel Islands, or any other outlying island, on 
the other hand, and between any two stations on the said Isle of Man, 
the Channel апаз, or any other outlying isluid ; and 

3. All communications for all purposes between a Post Office cable 
ship on the one hand and any wireless telegraph station on shore or on a 
ship ou the other hand ; and 

4. All communications for any purpose except the transmission of 
inland written telegrams accepted from the public between any two 
stations of the Postmaster-Genceral,. 

Provided always that if the Postmaster-General desires to use the said 
inventions for the transmission of inland. written telegrams accepted 
from the public between any station in the United Kingdom and any 
other station in the Стеф Kingdom (other than stations in the Isle of 
Man, the Channel Ishinds and the other ouilving British islands), or for 
any communication between any station in the United Kingdom and 
any station in a British possession or any foreign country, such use shall 
b^ on such terms as may be agrecd on or settled in accordance with the 
provisions of sec. 29 o£ the Patents and Designs Act, 1907. Provided 
also that the Postmaster General shall not use the said invention for the 
installation of wireless telegriphy on board any ship other than а Post 
Office cable ship or in any lighthouse or on any lightship except on the 
terms specified in sec. 29 of the Patents and Designs Act, 1997. 

The agreement also provides for the cancellation of all agreements 
between the Marconi Companies and Lloyd's, and thus puts an end to 
the litigation with Lloyd's which has continually existed and caused 
great expenditure of time and money. None of the stations belonging 
t» Marconi's Wireless Telegraph Co. are included in the agreement 
with the Post Office; and the agreement does not affect the trans- 
Atlantic stations at Poldhu and Clifden, nor does it in any way relate to 
the transoceanic business of Marconi's. Wireless Telegraph Co. 

The directors are of the opinion that the agreement, whereby а very 
small portion of the business of the Internationa! Company has been 
transferred to the Post Office, is distinctly. satisfactory to both com- 
panies. The manufacturing business of Marconi's. Wireless Telegraph 
Co. will be affected. beneticially, and the close relations which are 
now established with H.M. Post Office will assist both the companies in 
many ways, not only in this country bat also in the Colonies. 


MEXICAN LIGHT & POWER СО. — Тіс directors have declared a divi- 
dend of 1 per cent. on the ordinary shares. 


ORIENTAL TELEPHONE & ELECTRIC CO. (LTD.)— Besides tho prefer- 
ence dividend $ per cent. has been declared on the ordinary shares 
(tax free). 


STOCK EXCHANGE NOTICES.—The Stock Exchange committee have 
granted quotations to a further issue of $51,000 5 per cent. consoli- 
dated first mortgage bonds of the Shawinigan Water & Power Co. The 
committee have been asked to allow a further issue of 2,553 £56 per 
cent. cumulative second preference shares of the Rosario Electric Co. 
(Ltd.) to be quoted. 


STOTHERT & PITT (LTD.)—A dividend of 6 per cent, for the past 
year has been declared. 


be 
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verpool Corporation ....| , 118 | + 2| 28 3 + 1,660 5 2/3 er Elec. Sup. Ord............ H 14 9 | April, Oct} .. | .. 
Deed corporation >. * 2| 11158 — 285 439 «2472 |+ „108 | р Жы per Cent. Cum. Prei 5 a 511 0 Маг, Sept | 82] .. 
Leden nde Cue e „ 10] 1,923 | — ПЕ тЫ 212 | st | 4% э Hy ride Tramways. 4 3 6| Jan, July | .. | © 
e" , | [ aterloo Р 
у London United ^. а. е n 935351 |f 354% 106 | Dat Sper Cont Cum, Bs E | „ 
„ , — 1,156 |25 | 248, UE =. | St. 41 : nt. Cum. Pref. ............ — .. pril .. Mi : 
Maidstone Corporation EO RE ANE yes 26390 J St. 4% 100. 48 Ist Mort. Deb. Stock (тей) TTT 
1 r Corporation. . E = 8 27 „ 10 % | BA idland Trams 44 1st Deb. Stock.| 87 — 5 10 April, Oct | .. : 
Er Railway 3550 9 15,057 | — 1,076 | 28 | 419,863 366 10 46% ristol Tramways & Carriage Ord 90 5 о о! Jan, July 
o ” i 1,948 | + 85 14 26997 T 4360 St. 4% p Cum. Pref. (fully D и А 8 5 617 0| Feb, Aug | .. : 
Metropolitan Dist. Railway.. „ 080 „ | 8393 + 1,041 f 20 |B per Cent. Debs. ................ 109 416 0 * ч 
Wenden Elec. Trams ..| „ 1 O00 | + 226| 14 | 132585 t 5677 | 29 3/0 Do. sn Elec Traction Ord. -........... FVV , 
5 » Я p 96 А ; т`Сеп озо оу о ө е == > . 
Nason Corporation „ e 1 348 — 13 3 337 + 18,626 | H 5% jt Do. 5Cent. Perpetual Debs 5555 2—2} |2 0 0 Tob Big of! 215 
Neate an Tyne Corp MESES LP лү 3 AE % | (Do. Aj per Cent. and Deb. Stock........ 82 --85 |518 6 April, Oct 82 83 
ОЕ а ДЫСЫЗ x , 7 107. Ж St. | 4% : on Ordinary Stock .........- —63 ау, Nov | .. : 
i P 2 44 i m 125 18,709 = a | st 24% Por eee Cent PT Sieh 8 8 87 412 0 Feb, Aug | Sol) .. 
Cidham Cor е » 1 28 13,870 100 4% Do. (‚ ‚ qo([0ä 9 7 43 ео, Aug "D А 
poration .... 585 | — , + 501 % 4 per Cent. —45 |5 
Perth (М.В. Corporati Pe „ 10 1,878 | — 2 39 041 |— 1,264 | St. 4% Charing X, Bari FFC 101 —103 3 i о Feb. .... 44 
АЈ Elec. Trams M E 8 176 | — 2 = — 3,747 | 100 rs City of Birmingham Trams, É ee bel 95 —97 |4 2 6 jan july p sl 
è : | о; » 9 % Cum. Г 
E 5 1,403 | + ' + 15 T % | Do. 4 per Cent. 1 d ef. 4—56 | 4 15 | 
Portsmouth Corporation HE E EM а E S Ci ысуу» London Riy. Con. Ord... 98 —102 | 3 18 9 | Apa oct 201 
Preston Corporation „ 1| 1896] +” ? 655 — 3% EXE por a Eor eeni eee eee RJ 
Rohan Corpora eene E dE E E s i St. | 5% | Do. 1 108 —110 | 4 11 Oj Feb, Aug 
Corporation.. i 7 n — B 14 10,710 2 ет | & 5 Do. (1909) PER DM oe eh ana ed a ат $5 г ESAME 
РРА а эк 27 7 =: : о j ИВЕ Е ЕР eb, Ач " 
Salford Corporation XN К 204 | + 10 iis 824 10 4% | Do. 4 per Cent. Perpetual Pebs 96 —100 | 5 0 0) Feb, Aug 
I И ; о —  115| +28 T + 3988 | 10 6/0 57 ‘United Trams, 6 per Cent. Pref..... 1 3 18 O | May, Nov 
efe Corporation ГЕ „ 101 59361 + 39 2 E. | 100 са ead and District Trams Ord.. „„ 4 7 6 Feb, Aug 
ANN , , + r 255 . t. Northern & Cit ©“ 1—8} Е | 
m Metropolitan. ... .. * ; Эб + $125 di 29 n Bios | E a 5 о pui tme és Feb, ‘Aug | 
"nc T i — 143 "АТ Rods ee o. 4 per Cent. Deb. Stock Lip Ced " Feb. A Е 

t " 39 l. = 5 Ae ОСК sauce E ug i s 

sated Graton cs ТЕЧЕ: us Сой | S5 28 | наш & бота Bice Trams, PEE ЭСИ 20 и oo у 

"ec е e , 0 — „ 2 P ` dU. ажр RM ab We л M LV ON = ee . Pi e x 
memei , = ж зр ЕГ m 0 % impen Tames Oc] cH d$ is B Me oe 
Sunderland District o. „ 10| 1067|— 2 APeS 90 65. де 306: 4 st Cent теа eene 5 —6 Sr, зер! 

Svante аы i rre R 2619 — 1.825 | St. i Ро. 4] per Cent, Debs. der Cent Prell 5 0 О | Маг, Sept ; 

ansea Trams ........ " — , 525 of Thanet E. T. & Lt. 5 per Cent. Pref. .. 76 78 5: 

e EE 1079 | + 737 | 49 22, — 1.748 St. 4% Do. 4 per Cent. TA 5 per Cent. Pref. .. 111 Y 6 Jn July . 
Taunton ................ ; n 96 | 39 38068 |+ 936 | “iol 5/6 | Lanarkshire Tramw b. Si 58 63 |6 7 0 ar, Sept 
Tynemouth and Districts...) 4 50 ＋ 5 , 936 st, 5% | Lancs. Utd. Trams, 5% Prior Lien Deb. Stk 91-10 8 15 0) Feb, Aug 

yneside Trams „ 1 219 39 1,618 |— 21 10 . | Liverpool or Lien Deb. Stk. 881 0 eb, Aug 
allasey District Council | „ 6 409 | — 31 | 39 10,162 |+ | 101 5% | Do. 5 Overhead Railway Ord. ..... Eg 011510 6 Jan, July 

— 14 | в 5 à .. eb, Ац 

Y rict Council . „ 9| 84M — fel bf 6.358 Жей ЕЯ pode Cn Db . abst (5 60| Feb Aue 

at Laon Corporation, . ke ч 338 — 28 40 261208 + i 675 | Br. 4v 10 год United Trams, 5% Cum. Pref. .... 2 —84 |415 3| Jan, July 5. 
Westonsuper-Mare ++... -| Sept. 30 | 2,304 H 15 2n 10,389 |+ © | St, a Meus Con ca d Mort. Deb. Stock.... eio "E. ae јуу 2% 

Nerkamméme E oOo А t А T DCC — à u y EE 

Wolverham bon Con RR T 2 * E 39 5.722 18 э | 1 e 5 0 Tramways Ord * 2, ся Feb, Aug 
sea = | . Ed o е e d m ES. . e 
1 MI B 1 304 Lo 14 11.632 + е st 41. De. VV s o | April. 
оен EET = 13 3 | ILI |— 4 Sci 1% | Men 4) per Cent. Deb. Stock............| 91] 964: 6 0 9j Feb, Aug 1; 
ү Мге W R. Trams 102 | — 9| 39 , 141 f o | Metropolitan Railway Consolid .| 911 -94:413 00 Jan. Jul 
kshire Wooll e. » 10 1,242 | — 3,904 |— 145 f St. 21% Do. S y Consolidated........ 381 381 in, July БЕ 
en District.. 22 | ; urplus Lands S 111 5 „ Feb, A 
„ 1 967 | — 7 чы 49,014 St. 34% | Do 3} per Cent. Pr окои: „% СЕ AUC e E 
s» D 2106 : eference........ » AU о 
* Partly ем) These comparisons are with th Жасы RN 77 a p. Do 3l Тт сее ae i Preference м o 55 n З 19 С Еее Aue 90} 90 
t E ) п nvertib | eb, Au Vs ER 
trical. t Minus 3days. ; Minus 7 day. 3 PLE Gaye уеаг. f St 131% Do. Il per Cent. ese c s Ew nance + fom Aug | 86| èi 
Plus3 days. J Plus 2 days. | t E DE the yield allowance has been made БӘӘ: Jan;July ! 93)! 92 
n "PR ends Brann e e шде D 


— 
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ELECTRICAL COMPANIES’ SHARE LIST. Continued. 


і L AST Price RATE Business | wi |Last Price КАТЕ BM - 
€ iDivi- NAME. Wod. PER CENT. ренә Week To [ € Divi- NAME. Wed, Per CENE DIVIDEND | Wz:- 
© IDEND Oct. 1 YIELDED. : Ост. 13. [ |ремо 7 MS Oct. 13. VIEL DED. UR. | Cer. 

5 en , m ES 
Electric Railways and танау ым TENE ieee PE 

St. 319% | Met. Rly. 31 per Cent. A Deb. Stock.. —93 |3153 an, July s s D dee 

St| +. | Metropolitan District Railway € Ord....... 161—161 А Feb, Aug 16р lé Telephones. oe н 

St. es о. xtension Pref. (5 per Cent.)...... — ong eb, Au e 5. а. _ 

St. 31% | Do. Assented Ext. Pret, (Int. c by s i i 100| 2$ Amer. Telephn. & T-lech. Cap. St.. 145 —147/5 8 6 .. 147: 

Und. Elec. Rlys. Co. of London, Ltd! 66 —68 5 3 6| Feb, Aug | .. | . | 4% | Do, Coll. Trust $1,000 4 per Cent. Ваз) 26 —93 | 4 2 0 gan July $ 

St. | 3% | Do. 3 per Cent. Consoltd. Rent- charge 76 —78 3 17 O| Jan, July | 77 | 76 [St. 5% | Anglo-Portue'se Tel. 5% Ist Mt. Db. Stk.) 101 - 103 417 0 S Sept 

St.] 4% | Do. 4 per Cent. Midland Rent-charge 101 = 10 316 Jan, July | 102} .. | 5| 2:0 | Chili Telephone . JJC 

St. 3% | Do. Quar. Stock 4 per Cent. 93 — 4 3 6 Mar, Sept 551 94 { 1 0/7: Monte Video Telephone Ord- i—i |6170 Mis 5 

St. | 6% | Do. 6 per Cent. Регр. Deb. Stock...... 143 14514 2 9 Jan, July | .. | 1 % | Do. 5 ber Snt. Prei... „ мым РШ 

St. 4% Do. 4 per Cent. Ditto 95—97 [4 2 6| Jan, July " . iSt. 530 National Co. Pref. Stock................ 106 -- 108 511 8 ee aoe Q7! 

5 Jl New Gen. Tract. € per Cent. Cum. Pref... —1 v May .... SEA NS St. 6% Do. Бе. Sick err жуз 212 23 4 17 6 Feb, Aue 1221 Р. 
1| .. | Potteries Electric Traction Ord. ........ i-i .. | April, Oct| .. | ..]|10| % | Do. 6perCent. Cum. Ist Pre. 101—10:1‚ 5 9 0) Feb, Aug 
1061! Do. 3 per Cent. Cum. РтеЁ............ i—1 [614 О | Feb, Aug 10| 6/0 | Do. 6 ver Cent. Сет. 2nd Pret......... 101-101 5 9 0 | Feb, Асе бо. 

St. 41% | Do. 41 per Cent, Deb. Stock.......... 86 —89 |5 1 0 | May, Nov . [5,35 | Do. Sper Cent. non-Cum. 3rd Pre. 5% 5р !4 8 о Feb Aug | 55 
1,0;7, | S. Met. Elec. Trams. & Ltg. % Cm. Pref. i— 912 0 | Feb, Aue " .. St. 3190 Do. Deb. Stock 3} per Cent. (red. ER 98 --100 310 0 June. Dec | 38; 

St. 4% | Do. 4 per Cent. Deb. Stock.......... өз —73 |5 9 5| Jan, July | .. | St. 4% | Do. 4 per Cent. Deb. Stock (red.) 100 —102 318 6 J*n. July | 100: 

100 5% | Sunderland Dist. Elec. Trms. 5% 1stMtDb.| 81 —85 5 18 0 | Jan, July | .. | .. 1/2 Oriental . . . . . . . 155-1005 4 0 | AP Oct |. 

.. |... | Undergd E.Rys.Lon. 6% In.tds.withcoup3| 33 —35 june, Dec | 33| .. |. 1|07*| Do. 6 per Cent. Cum. Pref. .......... 1 1 | 411 0, April, Oct 

5% | Do. 5%, Prior Lien Bonds 1024—1034 4 17 0 6 103} | .. St. 4% | Do. 4 per Cent. Red. Deb. Stock...... 86 -88 |411 О | Jan, July | бы 
1% Do. 419; Bonds with cour. 4. ... 87—89 5 1 0 88 | 87 St. 4% | Telephone Co. of Egypt 44% b. Stk. (red.) 100 100}; 4 8 О | Jan. July | .. 
s| ... | Yorkshire (W. R.) Elec. Trams. Crd....... 1-1 i: March .. .. 5; 5:0 | United River Plate i--7} | 511 O0 July .... | 7% 
Sj .. | Do. 6 per Cent. Cum. Pref......... e| 101—2} is T SES 2/6 Do. 5 rcr Cent. Cum. Pref. .......... 5 - |4 9 0 June Dec , .. : 
St. 44 | Do. 43 per Cent. Ist Debs......... | 81 —85 5 6 0! Jan, July 2n H 44% | Do. 4 Deb. St. Rel.. 104--106 | 4 5 Jan. July , 104} 
Electric Manufacturing, &c. | : | 
9 oe дио Cable Co. 41 EN Бер. Stock ....| 102 = be ux gs is Financial, Investment, &c. 
Y ron Electricity Meter Ота............. — T к yd 
1:1/4]| Do. 6% Gun VVV a 6 17 0! April. Oct | .. | .. | 5 3/0 | Elec. & Gen. Investment 6% Cum. Pref...) 3 —3} 8 11 6! Jan. July |... 
1. 1-7! |tBabcock & Wilcox Огй................. 4—4) | 411 O April, Oct 44 | 45) 10 20 tGlobe Telegraph & Trust 104- 108,6 8 6 Sp.DcMrJu 100 * 
; ижин tenets 13-14 |4 00 as h Гр 101 3,9 + Ое. 6 per Cent. Рге&................. 134-1444 5 0 Sp.DcMrJu 131 1 
5 4.0 | British Insulated & Helsby Cables Ord.. А 611 0 July, ге ; 10; 6% | Submarine Cables Trust (Cert.) .......... 131—134 | 4 9 6 | April, Oct |... 
5, 30 Do. 6 per Cent. Рге!................. 61—-6i 412 0 an, July M : " 

St. | 44% „Ро. 41 per Cent, Ist! Mort. Deb. 16455 103 — 106 : 2 0 Jan, July i Colonial and Foreign Electric 
t. | 41% British Thoms'n-Houst'n 44% Ist Mt —94 1 0 ar, Sept 53 ilways rem И 

i 5 К кп * Cent. Pret... % —% е из Feb, Aug ae Rail , T ways, &с 
ОО! 6% | {Ос 6 per Cent. Prior Lien S. (rd.) . 95 —9 2 6 FE е ae of г. 7 . gal! gee 

St. 4% | Do. 4 per Cent. Mort. Deb. Stock...... 39 —42 |910 0| Jan, July | .. «ß ше се и '! gn Ж. 

St. | 44% BrushE. Eng. Co. 41% Perp. Ist Deb.Stock| 41 —46 | 9 18 0 Mar, Sept | .. !!!)! 911-93 aes Dee 1147 

St. 4% Do. Perpetual 2nd Deb. Stock........ 27 —31 1410 O | Jan, July | .. e 185 4% Do. 419; Deb. E KM n ODDS oie out Te Jude Des 8 э 
5| 10/0 | Callender's Cable Con. Ord............. 193—111 | 5 17 0 Jan, July | 10; . St. 50% Auckland Elec. Trams. 5% Deb. (red)... 102 —105 ! 4 15 3 Jan, Jul lo3 — 
5 2,6 | Do. 5 per Cent. Cum. Pref........... VVöV.. Jue] | аш Electne Trane lavet Ord - QUT ae ao MIS - 

St. 4% | Do. 4! per Cent, Ist Mort Debs. (red.)..| 105 --107 | 4 4 0| Nov. May | „ | ;.| s 25 D Си Pre, 5 sf 415 0 жил Naw 
1! 10 | Castner-Kellner Alkali Со............... 2—2} |518 О May, Nov 21 | 24ls 4% | Do, 4| per Cent. Db. Prov. Certs... L.. VT 

St. 419 Do. 4] per Cent. Ist Mort. Deb. (red.) . 106 —-109 |4 2 6 Feb. Aug 8 St. 8010 Biti КОП tia El Rly. Df. Ord. ...... 145—150 5 6 8 Mar. Е, 148 14 

. 1170 | Chadburn's (Ship) Telegraph Ота. ...... un I e 11 9| March.. | .. |... St. | eo? VVV > | May. No msc 

4102» 4D5. 6 per Cnt Cum Prel oi eresse Ll Бе Ар бе| кыры s | coe epo Pp E е ыы ‚е CLE A ы у E 
10/7! | Consolidated Electrical Coo i—1 7 0 O | Aueust A .. St. So De. a CA gU M e Deb vp qu 102 — 104 | jum Oct l д 
1, 10 | Consolidated Signal Co. VVV s oes ро "De 8 SS a ee шк А. 
1. 0,7 Do. 6 per cent. Cum. Рге[........... „ Ä “r f ̃ - Co Deb Sb с О а te 
3 «d *Crompton & Co. (Nos. 1 to 85.000). ..... I 13 7 O jan. Julv | .. | .. 85 Uu B d 1% P T s Ist Mt. Dt. 98 005 5 0 01 Mar, Sept post 88 

100, 5% | Do. 5 per Cent. Ist Mort. Debs. (red.)..| 90 —93 5 7 6 | Jan, July | .- | .. St. 249 | Buenos Avres Port & City T e d 
1, 0/71 i Davis & Timmins .................... j—-1} .. | Mar, Sept |. i |. (St | % | Buenos Ayres Port & City Tram, Ist Mt. | | У 
51:27 Dick, Kerr & Со. Ord Г Вв Оер % ое тоо A 
5 0.7 |+ Do. 6 per Cent. Cum. Pref........... 1 —--11 5 6 8 Sept .... an 25 : аса о, о [леге тате Ы i min „тер iig e 

St. 43% Do. 4! per Cent. Deb. E Md PA 100 —103 | 4 7 6| Jan. July КИ 16 100 2/6 Do. 5 per Cert. Cum. Pref. 4 siete) acs re | acm 5 0 O Jan, 5 41 4d 
5, 1% | Edison & Swan United (: А” Sh.) (£3 pd.) а ,, о M o Lt Deb tete edunt Лана 
5 2/6 | Do. (ES paidzp ))) ꝗ . '— |9 3 0 Feb. Aug. .. St. Cape Electric Tram Shares ............ 7 55 T us là 

St.; 49, | Do. 4perCent. Mort. Deb. Stock (red.) 68 —73 5 9 6 june. Dec | .. Ms 5 1/3 City of Buenos Ауге$ Traps Со (1904) Sh. 5: —6 4 1 6, FMyAN| SH 53 

St.| 5% it Do. 5 per Cent. 2nd Deb. Stock...... 82 --85 5 17 O | Mar, Sent M n St. | 4% Do. 4 per Cent. Deb. Stock. 98 - 101 | 3 19 O | June, Dec |. .. | 

.. | .. | Edmundson's Elec. Corp. Ord........... - ss Jan, Ju | # | .. т 520 созрее ское ki Mt. Dan 98 —101 | 4 19 0 | May, Nov pos 
S| .. | Do. брег Cent. Cum. Prei. ES 1. Мау, Nov | .. | .. го FF 

51. 44% | Do 44 percent. Ist Mort. Deb. (red.) .] 57 —60 7 10 0 Jan, July m 50% Te ist ЕА pu ue А si doen 82—85 |5 17 OO June, Dec P 
2, .. | Electric Construction CO aah е? Jan. July z z 11 9% 3 Sx Pde 5 — 94 —97 52 Feb, А | 

St 4% | Do 4 Е е оти „ Vn ⁊ĩ eee? ыла Md 
t., 4% 0 per Cent. Per p. Ist Mort. Debs €5—69 16 О | Jan, u y 805 "m Es 30 Elec. Trams Sh. ............ ee Pu cs Sl. 

St., 5% |tFerranti Ltd. 5 per Cent. Ist Mt. DE. St.“ 684--744 | 6 14 0 ur cups nce pe nier pa == %%% о 841 94 
10, 5% | General Electric (1900) 5%, Cum. Pref. 81—81 |514 C | June. Dec | 84) 5 TM ш ы. % pes : 2 0 110. July | a 

St. 4% |f Do. 4 per Cent. Ist Mort. Bebs e3 —87 | 412 0 Mar, Sept E55 ME i е nea ue | 
5 5, | Henisy’s Telezranh Works Ord........- I2] -i E0535 6 LES. Аш ced n OU Bere Ter Cento um ре „%%% a ta 
9 23 Do. 4) per Cent. Pref. .............. 51—81 4 20 Feb, Aug 3 .. St. cee ay ae n eio: no one ee de 98 M 6 jan, тИ * 

St. 2% | Do. 4i per Cent. Ist Mort. Deb. Stock | 106 —168 | 4 4 0 Маг, Sent 1818 JJV ке : 4 Fob, har UR. 
lo! 5-2 | India Rubber, Gut. Per., &c., Works....| 15 151 6 7 О | Feb, Aug | ISH, 15 l i. 9% | Manila Elec. Ry. $1,000 Gols Bonds... ... = 5 3 0 ug . 
10 5:4 Do. 5 per Cent. Cum. Pref. СОВКИ 101—101 e 8 уо d 100 $1} Mexico Trams Co. Com. Si 127 —130 |3 17 0 129 ! ivy 

100! 4% |t Do. 4 per Cent. Debs. (red. 99—101 | 3 19. 0 | April, Oct | 993] .. К. | Be | Po, Gen. Con. Ist Mort. CWV ee 3 У 
1l] .. | National Elec. Construction Co. ........ 3--{ is Avril 5 .. St. |44% | Montreal St. Ry. Sterling 4} per Cent m 
l| .. | Richardsons, Westearth & Co., Ltd. Ord. 1— A Ms Nov 825 PE 5 Debs. (1922) (Nos. 601 to 2.000) ........ 103 — 105,4 6 0 | Feb. Aug | 105ұ 1 
TEN Do. 6 per Cent. Cum. Pref. .......... 1 -- 6 a May, Nov үз е В 4 4 E E 19. о 4,600) ........ 104 ei s 2 : fee 104} 1 
+ 9; e mr p c " i i€ er ec. Trams errr Toe eee 14 — AV .... Re gi 

Se ло Т SU e Ist Mi Db Stck с. 1001 10% 4 16 6 | Jan, July 
5 Do. 6 per Cent. Cum. Pref. .......... 5 —51 Y 2i 4 5 3, N Trams & Supply Co. 6%) , „, 5 4 8 

| А > 3 1 M * ө,, 2 Ё ит. a «жоо зо э ө єз ө е э ө» э ө е э е © а ө ө ө о COs ба 7 ee e 
12 оте стара Construction Male еспе eae ß Do.: 419 Ist Mort: Deb: Siki asean дә — 101 4 9 0 ii 

100 49, Dc. 4 per Cent. Deb. Bonds (1909) ....; 101 —103 3 17 Jan, July E ЛЕ Ri | Lt & P. Co 24 94 3 
1} 1.0 | Vickers, Sons & Maxim, Ltd., Ога........ 2'.—-2% 4 7 6 S М ee o anb ока еее MU 1 * „ MIRI 
10:6! *Do. 5 per Cent. non- Cum. Preference.“ 111 4 0 0 EM "m . . | 2% | Doe 30 уг. Gold Andes 4 --96% 5 4 6 T (954 + 

о; | А mE А 100; 9% Do. 50 yr. Mt. Bnds ................ 85 —86 5 16 0 - 85) E, 

St. | оо, Do. 5рет Cent. non-Cum. Preferred ..| 114 —117 4 5 3 $a 114 КЕ 11 lo T xdv ent & P Co | ' 

St 4% | Do. 4 ner Cent. Ist Mort. Db. Sk. (тей! 103 105, 318 6| June, Dec 104]! 2081] loc Ste V 55 

100 41% О. 4\ per ent. 2nd Mori е (те i 105 —-107 4 3 6 una, Dec % озш р МУ OOCR тене SR ma i Rr жаша е; — E . 

100 5% Do. 5 per Cent. 3rd Mort. Debs Ѕсгір...! 100 ~ -108| 4 12 6 J a 107 1069. - ME Do. SperCent. Ist Mt. $500 Db. шее 101—1035, 4 17 O | June, Dec 102 
10 8% | J. C. White & Co. 6% Cum. Pref ........ 10—11 7 5 4 а 10]; 101100 42% Toronto Ry. Со. Ist Mt. 44% Ster. Bonds| 93 —101 | 4 9 0 Feb, Aus | 
1 1.0 | Willans & Robinson ОгЧд............... 1—1 5 5 3! Apr, Oct $a is 
5 30 | Do. 6 rer Cent. Cum. Pref........... 21- 24 10 18 0! Apr, Oct | 21| 2 Colonia! and Foreign Electricity 

St. 4% | Do. 4 per Cent. Ist Mort. Debs....... 76 80 |5 0 O May, Nov] 77 76} Supply, &c. 

| Telegraphs. | 
10, .. | Amazon Telegraph 3 —3} 2x June, Dec xis 2 5! 3/0 | Adelaide Elec. S'ply Со. 6% Cu. Рг....... 51—55} 5 4 0! Mar, Sept E x 

100, 5% Do. 5 рег Cent. Debs. (red.) .......... 95 —98 |5 2 O | June, Dec 50 . . 10 640 | Bombay ES. & T. 6%, Cm. Р. .......... 191 10} |5 17 0 | 

St. 180} Anglo-American ...................... 611—631 5 2 6 F. Mv. As. N a .. [St. 41% || Do. 44 per Cent. Deb. Stk. (red)....... 94 —96 |4 14 O Jan. July 3 ssi | 95 

St. 30 Do. Preferred! 103}—-104} 5 15 6 F. Mv, Au. N 104į| 104 J.. .. Do. 5 per Cent. 2nd Mort. Deb. Stock. 931 951 8 8 | | 

St.| 80 Do- :Deferred 201—214 | 1 12 9 F. My, As. N 214; 208] 5| 4/9 Calcutta Elec. Supply Ord. ............ 61- 61 16 0 9 April. Oct | e б 

St. 4% |fComm:rcial Cable 4 per Cent. Deb. Stk.. 88—90 14 9 О In. Ap. y. O09 | 883100! $I} Canadian Cen. Elec. Co. Com. St.. 120 —125 1 5 12 0 123 | 
10, € 3 | Cuba Submarine Or. 8$—91 6 8 0! Feb, Aue 811 .. 100 $31 Do. 495, Gm. PE Stock у казаа 119 —121 5 15 9 ane "9b 115 
10, 10.9; Do. Preference 10 per Cent 171—181, 5 8 0 | Feb, Аче V .. 100) 5°% | Castner Electrolytic Alkali Co. (of U. S. A.), | .! 
5, 2.9 tDirect Spanish От4..................... З —3! 5 14 0 April, Oct ix 8 Ist Mort. Stl Debs. scio e REX 99 — 103 417 A| Jan, July 
5, 5 0 | +0о. 10 per Cert. Cum. Pref........... 8—8! 518 O April, Oct | .. .. 500 5% lect. Development Co. of Ontario 83 —85 5 18 6 | EN 
O, 41% | Do. 41 ner Cent. Deeettt dd 1001—1021 4 8 6 ⏑ - Jan, July T .. St. 5% Elec. Supply Co. of Victoria 5 per Cent. | 
20, S | Direct United States Cable. 13} -1331,6 3 6 Ja, Ap. ЈУ,О | I2, 6|. 131 Ist Mort. Deb. Se 91--94 5 6 6 Jan, July | .. 

100, 41% | Direct West India Cable 4195 Rg. Db. (rd.). 100 —102'4 8 О | June. Dec Бе 2s -. | Indian Elec. Sup. & Trac. Co. .......... 1} -2 si | 255 hi ess 

St. 250 Eastern Ordinary .................... 128- 13115 7 0 Ja, My. Jy. O 1304 1291105 17°, | Kaleoorlie Elec. Power & Ltg. Ord. ...... 12 41 О» 8 | } 

St. 17, Do. 3} per Cent. Pref. Stock. | 85—87 |4 О 6 Ja.My,]y.O! 86] 851 10/71! Do. брег Cent. Cum. Prei. 1-34 |618 З | April, Cct » Е. 

St. 4% Do 4рег Cent. Mort. Deb. Stk. (red.) .. 104 —106 3 15 6! May, Nov 1051 .. St. 5% | Madras E. S. Corp. 5 per Cent. Constn. 
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NOTE $. 


Electric Driving of Textile Factories. 

THERE is nothing more confusing to the lay mind than 
want of uniformity in the opinions of engineers, or the 
extreme pushing of one method to the exclusion of other 
methods in engineering without regard to circumstances. 
Naturally, the layman is inclined to think that where 
acute differences of opinion exist between engineers it is 
better to wait. This sort of feeling is, no doubt, experienced 
at the present time by owners of textile factories, for there 
are several different methods of electric driving, each with its 
enthusiastic partisans. In order to get at the truth of the 
matter the Bradford Engineering Society appointed a com- 
mittee ; and as a result of their labours a report has just 
been issued, which appears on another page. Although 


the idea is excellent; the report, to the electrical engineer, 


will appear somewhat disappointing. It has been claimed 


for electrical methods that there is less cyclical variation 
than by stam driving, and more important still, that the 
output of any mill is increased considerably by electric 
driving. The Committee report that no actual evidence 
was supplied to them in support of these views, and that 
they have been unable to obtain any proof whatever, based 
on actual experience, of greater steadiness of running or 
increased output and better quality. 


— — 


As far as can be gathered, however, the Committee only 
visited mills driven by steam and by large electric motors 
respectively, such motors being used to drive long lengths 
of shafting. Under such conditions no very great difference 
can be expected between electric and steam driving. If, 
on the other hand, individual driving is adopted, advantage 
can be taken of the easy control permitted by the electric 
drive, and increased output is the result. We believe we 
are right in saying that this advantage has been very 
definitely proved in certain cases, and that an increased 
output of 10 per cent. to 20 per cent. has been obtained, 
and a diminution of at least 20 per cent. in breakages. 
Apart from this gain there are certain other advantages, 
as set out-in the report. It is admitted, for example, that 
electrical transmission will retain its efficiency better 
than Mechanical transmission. On the other hand, it is 
considered that in buildings which are not irregular in 
form, involving awkward angles for drives, or arrangement 
of machinery, there is less loss by mechanical driving than 
by electrical driving. If, however, the buildings are 
irregular the converse holds good. There is some difficulty 
in arriving at the point where the friction due to mecha- 
nical transmission may be considered excessive. In the 
opinion of the Committee such losses are excessive if they 
exceed 30 per cent. of the power when the whole load is 
on, and in that case presumably steam driving is undesir- 
able. Obviously, the electric drive is at an advantage 
where the machinery is distributed, or requires starting 
and stopping frequently during the day, or where various 
speeds are required, or where the length of shafting is ex- 
cessive. Further, the electric drive admits of easy checking 
of the power required, and there are other incidental 
advantages, such as improvement in lighting and cleanli- 
ness by removal of belting and ability to run portions of 
the plant economically on overtime. The additional 


‘advantages of an outside power supply are given at the 


end of the report, where it is pointed) out that there is a 


— „ 


ка. 
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saving in capital expenditure and greater certainty in the 
supply of power. We think that the report is a move in 
the right direction, but we cannot help feeling that the 
Committee have not gone into the matter far enough, and 
we hope that the question of individual drive will be con- 
sidered in a later report. 


басота — 


Destructor Working. 

IN the accounts which have just been issued by the 
Greenock Electricity Department a few particulars are 
given as to the working of the refuse destructor in the 
combined electricity station during the past year. It 
appears that 16,698 tons of refuse were destroyed, the 
works costs amounting to 1з. 113d. per ton. The total 
number of units generated from the destructor steam 
amounted to 1,097,232 units, or 653 units per ton, and the 
value of the steam so supplied is put down as £1,600. 2s. 6d., 
or about 0:35d. per unit. We think that Mr. J. A. ROBERTSON 
is to be congratu[ated upon the result, though it is 
always rather difficult in such cases to say exactly what 
the result really is. From the figures that are given it 
would appear that the cost of fuel per unit generated by 
coal is about 0:2d. To this must be added the cost of 
labour, maintenance and capital charges on boiler plant. 
Whether this will bring the figure up to 0:35d., the price 
paid for the refuse steam, is, perhaps, doubtful, more par- 
ticularly when it is remembered that the refuse steam 15 
used on plant which is running more or less on a 100 per 
cent. load factor. What one really desires to know is 
whether the cost of generating these units beyond the cost 
of those generated by coal would have amounted to as much 
as the sum allowed for the refuse steam if they had been 
venerated with the ordinary plant by means of coal. 

— 


The Use of Exhaust Steam. 


A FEATURE of all steam power stations is that only a 
very small percentage of the energy given to the steam is 
usefully employed and reaches the consumers, something 
like 80 per cent. of the total heat energy being lost in the 
exhaust, or condensing water. It is evident, therefore, 
that any method of utilising some of this waste power 
would be of immense importance to central station engi- 
neers. In the United States of America a number of 
electricity undertakings have incorporated—-and not un- 
successfully—exhaust steam heating systems with their 
electricity supply business. The advantages of steam 
heating from the point of view of cleanliness and absence 
of smoke appeal to the public; and, in addition, the owners 
of private power plants, where exhaust steam is used for 
heating purposes, are more likely to be persuaded to adopt 
a public supply of electricity if at the same time a supply 
of steam can be oflered. 


AT a recent convention of the Pennsylvania Electrical 
Association, it was stated that an installation for dis- 
tributing exhaust steam was not at all difficult to lay 
down, or expensive to maintain. The distributing system 
generally adopted at the present time consists of pipes 
lagged with asbestos paper, and further insulated ther- 
mally by slipping over them wooden stave pipes so as to 
leave an air space of lin. or 2in. between the two pipes, 
the outer pipe being heavily impregnated on the outside 
with creosote. It is interesting to notice that the rates 
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charged for heating vary from 15d. upwards per annum per 
square foot of radiating surface, whilst in other cases a 
charge of from 1s.6d. to 3s. per 1,0001b. of water condensed 
is made, the water being measured by meter. Particulars 
of several installations are given in a recent issue of 
the “Electrical World,” and it is surprising to learn 
that the Edison Electric Illuminating Company at West 
Chester, near Philadelphia, supply no less than 230 con- 
sumers with exhaust steam. The total revenue obtained 
for the seven months, November, 1908, to May, 
1909, was over £2,600 for heating and a little over 
£5,700 for the whole of the electricity supply, the 
revenue from the steam supply being 50 per cent. more 
than the total cost of fuel. These figures show on what 
an extensive scale the system is carried on; but as 
the town is very compact and the supply station is 
in a central position, this has doubtless much to do with 
the success of the undertaking. The possibility of usefully 
employing exhaust steam in this country on similar lines 
might be borne in mind, though it is, perhaps, doubtful 
whether differences in climate and in popular tastes would 
permit anything like such an extensive business. For this 
reason it is not unlikely that engineers in Great Britain 
will prefer to place their faith in the exhaust steam turbine. 


— — 


Co-operation in East London. 

When legislation, or lack of legislation, allowed each 
separate district throughout London to be supplied with 
electricity by its own undertaking, whose system of supply 
might be, and usually was, as different from the systems 
adopted in the neighbouring districts as it was possible 
for it to be, a state of things was created which prevented 
easy co-operation (even had such been allowed) between 
the various undertakings—a state of things which was 
certainly not to the benefit of the industry in general, 
In fact, far from there being any co-operation the boot 
was decidedly on the other foot, each undertaking pur- 
suing its way regardless of the others, or mildly con- 
temptuous of their presence. The history of how this 
state of mind was changed is well known to our readers, 
and it is, therefore, needless to recapitulate it here, or even 
tosay anything about it. But an example of what may 
be done under the new era of co-operation, which has 
recently been made possible, may be noted, in order that 
others may be inspired to go and do likewise. The con- 
tiguous boroughs of Shoreditch, Hackney and Stepney 
were by some happy chance, or design, all provided with a 
low-tension, continuous-current, three-wire system of dis- 
tribution. It is, therefore, possible for these boroughs to 
combine electrically into one big town, and a step in this 
direction has been made by the inauguration on Monday 
last of an electrical exhibition, jointly organised by these 
three boroughs, which is to be held till the end of the 
month at the Pitfield-street Baths of the Shoreditch Corpora- 
tion. On another page of this issue will be found a 
description of the various apparatus shown at this exhibi- 
tion, but, in our opinion, these are of secondary importance 
in this case ; and the point to which most attention should 
be called is the cessation of the up-till-now antagonistic 
policy, and the adoption of a more co-operative régime. It 
is a pity that such a policy was not possible long ago, but 
now that it is possible, full advantage should be taken of it, 
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Grooved Commutators.—According to the Electrical 
World," as the result of an inquiry to various electric railways 


by a committeo of the American Street and Interurban Rail- 


way Engineering Association, it has been ascertained that 
practically all the larger companies now make use of high- 
grade carbon brushes and grooved commutators. During the 
past year the brush manufacturers have made a decided 
improvement in the quality and uniformity of their products. 
As a result of the use of grooved commutators and high- 
grade brushes, commutator troubles have been reduced by 
about 50 per cent. 


Obituary.— We regret to record the death of Mr. Oswald 
Haes, electrical engineer, of Messrs. Haes & Eggers (of Sydney, 
N.S.W.), which took place on September 8th. Mr. Haes, who 
died suddenly during a visit to Melbourne, had been engaged in 
electrical work in Australia since 1891, when he went out as 
the representative of the Brush Electrical Engineering Co. He 
was a member of the Institution of Electrical Engineers and a 
founder of the New South Wales Electrical Association, of 
which he was several times president. He negotiated the pur- 
chase, in 1899, of the supply undertakings of the New Austra- 
lian Electric Co. and the A.U. Alcock Electric Light Co. by 
the Melbourne Electric Light Supply Co., and the transfer to 
the City Council of the city portion of these undertakings. 
He leaves a widow and three children. i 


Electric Motor Coaches for Suburban Service on the New 
York, New Haven & Hartford Railway.—The “Railway and 
Engineering Review " gives an account of a number of electric 
motor coaches which are being built for suburban service on 
this railway. These cars are designed to operate on both the 
11,000-volt, alternating-current, overhead system used on the 
main line and on the 600-volt, direct-current, third-rail section 
used near the New York terminus. The cars are intended to 
pull trailers, and are equipped with four scries-compensated 
motors. These and the step-down auto-transformers are 
supplied with forced ventilation from the blower system. 
When the equipment is operated under forced ventilation 
the one-hour rating of each motor is 200 H.P. Each car is 
guaranteed to haul two 50-ton trailers, and when во operat- 
ing will accelerate normally at a rate of 0-7 miles per hour, 
per second. 


Blectric Traction in France.— As previously announced in 
these columns, Messrs. Alioth, of Basel, have had in hand a 
locomotive designed for use on the section of the Paris, Lyons 
and Méditerranée between Cannes and Vintimille, which it is 
proposed to electrify. According to the * Railway and Engineer- 
mg Review," experiments are now being made on the Grasse- 
Mouans-Sartoux section, which is very convenient for the 
purpose, as it includes some of the steepest grades and 
sharpest curves, and is also not crowded with tratfic. The 
overhead wire is suspended flexibly by means of a system 
patented by Messrs. Alioth, which does not involve the use of 
separate suspension wires. Wooden poles are used at present, 
but these are to be replaced by metal lattice work supports 
later on. The locomotive used weighs 140 tons, and is 
approximately the same length (65ft.) as the normal steam 
locomotive in use on the road, including the tender. There 
are eight axles, of which the four central ones are driving 
axles with large wheels. The overhead line is supplied with 
single-phase alternating current at 12,500 volts, but this is con- 
verted on the locomotive by means of a special permutator, 
devised by Messrs. Auvert & Ferrand, into direct current at a 
voltage adjustable between О and 600 at will. The motors are 
of the ordinary direct-current type of 450 Bl. P. each, and there 
are four to each locomotive. They are flexibly geared by 
means of spur gear to the four driving axles. The total draw- 
bar pull exerted by the locomotive is 16,400 lb. at a speed of 
37 miles per hour, and 10,600 Ib. at a speed of 62 miles per hour. 


Cable Interruptions and Repairs. 


Date of Interruption. Date of Repair. 
Tourane - Amy June 17, 1909 ... — 
Assab - Peri July 8,1909 ... — 
Dakar—Conakry ............. Aug. 19, 1909 — 
Sheik Seyd— Perim ............ Sep. 15, 1909 Sep. 16, 1909 
Mozambique—Majunga ...... Oct. 11, 1909 — 
Madagascar— Réunion ......... Oct. 20, 1909  ... — 
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“fhe Electron.“ — The Electron” for September opens 
with a hopeful note; now the holidays are over Siemens is 
well into its stride for the winter's work—and, may we add 
after a study of The Electron," play, too. The articles this 
month include “ Sewage Disposal Plant at Maidstone,” Com- 
mutation-pole Traction Motors," and a further instalment of 
Mr. F. E. Read's article on Siemens, in which the Char- 
lottenburg and Nonnendamm Works are described. 


Low Candle-power Arc Lamp.— In a recent issue of the 
“ Elektrotechnische Zeitschrift” is given an account of the 
“Thauma lamp, which has been designed for use in cases where, 
for hygenic or financial reasons, a milder light is desired than 
that of ordinary arc lamps. The Thauma" lamp is of the 
differential shunt wound type with an enclosed are. In order 
to get a quieter light and higher efficiency the inner globe is 
not made absolutely air-tight, and the electrodes are very 
small in diameter. The lamp, therefore, occupies an inter- 
mediate position between the ordinary open type and enclosed 
arc lamps. 


Metal Filament Lamps for Street Lighting.— Referring to 
the article on this subject which appeared on p. 6 of our last 
issue we have received some interesting information from 
Mr. T. Hesketh, of the Folkestone Electricity Supply Co. He 
has found that generally speaking the Folkestone undertaking 
has been affected a little more gently than other stations, as the 
voltage is high. All the big hotels have, however, gone over 
“with a bump," which has resulted in a considerable loss in 
the revenue; but happily the smaller consumers have come 
over more gently, and the previous outputs have been obtained. 
Mr. Hesketh regards the high efficiency lamp as a blessing in 
disguise, and considers that it will not, in his own case, do 
any serious harm to the immediate prospects of his company, 
and that finally, after they have once got over the change, it 
will be an unmixed blessing. 


Some Causes of the Corrosion of Copper and Brass.—In a 
Paper read by Mr. E. L. Rhead on this subject before the 
Institute of Metals during the recent Manchester meeting, the 
author pointed out that copper and copper zinc alloys in con- 
tact with saline solutions, such as sea water, corroded in a pecu- 
liar manner. Brass condenser tubes exhibited deep pits on 
the side next the water, and these often occurred in lines. In 
other situations and under other conditions copper enrichment 
took place. The pits in the case of condenser tubes were 
commonest on the side of the tube lying undermost when the 
tube was in position. This corrosion was most erratic. It was 
generally attributed to selective chemical action, and to elec- 
trolytic effects due to the duplex structure of the alloy. In 
the experiments mentioned in the Paper samples of hard 
copper and brass were submitted to corrosion in various saline 
solutions and their behaviour noted. Some of the solutions 
were saturated with carbonic acid gas. The figures obtained 
showed the greater tendency of the hard material to corrode, 
while the edges and parts of brass plates that were scratched 
showed deposition of copper. Strips of hard brass were 
softened at спе end and bent into U-shape. When the free ends 
were put into corroding solutions the hard limb dissolved 
more extensively and rapidly than the soft limb, and at the 
same time the hard metal appeared to form an electric couple 
with the soft metal. Corrosion occurred in lines parallel to 
the direction of rolling. The surface of the hard metal was 
made very rough and irregular, while that of the soft metal 
remained smooth. This roughness might form points from 
which the disengagement of gases dissolved in water flowing 
through condenser tubes might take place, thus facilitating 
the pitting and hastening the corrosion and failure of the tube. 
From this it would appear that the final cold drawing of a 
tube to produce stiffness was liable to produce irregularities 
that might increase the rapidity of attack. 


The Institute of Metals. We have received the first volume 
of the “ Proceedings” of this Institute, which, it will be remem- 
bered, was finally formed on November 11th last year, the 
first President being Sir William White. This volume con- 
tains the rules of the Institute, as approved by the general 
meeting held at Birmingham on tlie date mentioned above, 
followed by a list of members. The proceedings of this meet- 
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ing, as well as of the general meeting held in London this year, 
are given in full; then follows the presidential address of Sir 
William White, delivered at the Birmingham meeting, and the 
papers which were presented at that meeting and in London, 
with an account of the discussions thereon, conclude the 
volume. The papers include “Some Points of Interest con- 
cerning Copper and Copper Alloys,” by Mr. J. T. Milton, in 
which the author considers the question of corrosion of this 
metal and its alloys when exposed to the prolonged influence of 
both fresh and sea waters, In “The Mechanism of Annealing in 
the case of certain Copper Alloys,” by Messrs, G. D. Bengough 
and O. F. Hudson, the authors summarise the data that has 
been acquired up to the present time on the rationale of the 
annealing process, and give an account of their own work on 
the subject. The paper on “Aluminium and some of its 
Uses,” by Mr. J. T. W. Echevarri, has already been dealt with in 
these columns. Notes on Phosphor Bronze," by Mr. A. 
Philip, is а record of the results of chemical and mechanical 
tests on a number of samples of phosphor bronze, undertaken 
with a view to arriving at some general conclusion as to the 
most suitable chemical specification for this material The 
author also endeavours, by means of these results, to select one 
or two compositions upon which exhaustive investigations may 
be carried out as to the connection between mechanical pro- 
perties and heat and work treatment. In Metallographic 
Investigations of Alloys,” Mr. W. Rosenhain describes the 
methods which have been adopted at the National Physical 
Laboratory in connection with the conduct of metallographie 
investigations, 


A New Electric Meter.—According to the Electrical 
Review and Western Electrician," Prof. Féry, ot Paris, has 
recently constructed an apparatus based on the same principle 
as the Aron pendulum meter, but differing greatly therefrom 
in mechanical arrangement. The meter comprises two inde- 
pendent sets of apparatus which may be installed at a distance 
from one another. One of them is a system of two equal 
pendulums, in which the mass consists of a curved solenoid 
with an iron core. In the centre of each core is a polarised 
block which is exposed to the effect of a fixed coil, opposite the 
lowest point of the pendulum's travel, through which the cur- 
rent flows. The movable solenoids of both pendulums are 
polarised by the weak current of a shunt circuit. These 
pendulums do not come in contact with any fixed parts. А 
small auxiliary pendulum is used, consisting of a bare copper 
ring, into whose end projects the pendulum-solenoid. The 
oscillation of the auxiliary pendulum is displaced by one-quarter 
period with respect to that of the main pendulum ; when the 
latter, therefore, reaches its maximum velocity, the auxiliary 
pendulum is at its minimum. The contacts are made by the 
auxiliary pendulum. Опе of them is used for sending a weak 
current into one of the fixed coils, surrounding the other pole 
of the solenoid, during one-half oscillation. The other contact 
sends а current through the second part of the apparatus, the 
function of which is the addition of the oscillations of the pen- 
dulums. The adding device is a rotary-field motor, the stator 
of which carries four poles. Two of its coils are traversed by 
the interrupted currents of one pendulum, and the other two 
coils by those of the other pendulum. When the current im- 
pulses of one pendulum arrive before those of the other, the 
rotor will revolve, say, from left to right. The rotation will 
change in direction when the second pendulum has come up 
to and passed the first. The rotor revolves only by the small 
angle necessary for advancing the integrating clockwork by one 
tooth by means of а thumb and lever. The pendulums start 
automatically as soon as current flows through the apparatus ; 
they require very little energy for maintaining their movement 
and there is no friction between the moving parts. 


Liquid Fuel and its Economic Aspects.—The introductory 
lecture to the courses on “ Fuel" at the Sir John Cass Technical 
Institute was given by Mr. J. S. S. Brame, on October 11th, the 
chair being taken by Sir Boverton Redwood, D.Sc. 

The lecturer pointed out that the use of liquid fuel for power purposes 
has within recent years attracted much attention in this country. It is 
only within comparatively recent times that great advances have been 
made in its utilisation in internal combustion engines. As a fuel for 


gress made. 


steam raising, oils of high calorific value, cheapness and high-flash point 
are demanded, whilst for internal combustion engines oils of high vola- 
tility are generally requisite in order that they may readily form explo- 
sive mixtures with air in the cylinder. | 

For external combustion of oil fuels some spraying or.“ atomising ii 
device is now practically universally adopted, some systems depending 
on steam injection, others on air; and another type, which is rapidly 
finding extended use especially for marine purposes, on the spraying 
action obtained through the oil being forced under pressure through 
suitable small orifices in the burner. The provision of a suitable spray- 
ing burner is, however, a matter of no great difficulty. То obtain com- 
plete and &mokeless combustion great attention has to be paid to the 
furnace arrangements, for early troubles largely arose from lack of 
proper attention to this point. Smokeless combustion can now, be 
ensured. 

Briefly, the main advantages of liquid fuel over coal may be summa- 
rised ав: superior evaporation to coal in the ratio of 1-6 to 1, ease of 
handling, facility it affords for stowing on ships in situations where coal 
could not possibly be stored, less space required than for coal, 1 ton of 
oil requiring only some 38 cubic ft., whilst coal requires some 43 cubic ft. 
yer ton. 

: The many advantages of liquid fuel have created such enthusiasm in 
its favour that the important questions of supply and prices have fre- 
quently been overlooked. The total oil supplies of the world, taking the 
figures for 1907, amounted to 34,569,500 tons, which in terms of coal, 
since it has such superior calorific value, would be equivalent to 51,854,250 
tons of coal, or only one-fifth of the coal output of this country alone. 
Further, but a portion of the crude petroleum is suitable for fuel. Liquid 
fuel, therefore, cannot compete with coal, and is not a fuel for general 


use, but for employment in special cases. 


For use in internal combustion engines the lighter petroleum distillates 
are almost universally employed. Our annual importation of petrol has 
now reached the total of some 33,500,000 gallons. Ву the introduction 
of the spray carburettor a heavier grade of petrol can now be utilised, a 
factor of considerable economic importance as regards supplies. Further, 
since the calorific value of petrols of varying gravity is practically the 
same per unit weight (20,000 B.Th.U.) it follows that, as they are bought 
by volume, the heavier grades are more economical. 

Paraffin- driven motors are valuable engines for many purposes, 
notably where a portable engine is required, or for boats where safety is 
a factor of great importance. Paraffin engines work best at constant 
speeds, and are not suitable for cars. One important point with all 
engines using petroleum oils is that high compressions are out of the 
question, since at a little over 4-5 atmospheres there is a risk of premature 
ignition, hence the efficiencies obtained are low. 

As petrol substitutes, the claims of benzine (or benzol) and alcohol must 
be considered. The calorific value of benzine per unit weight is 18,540 
B. Th. U., but per unit volume, owing to its higher gravity, it has a higher 
value than many petrols. In practice, benzol gives most excellent 
results without any special alteration of the carburettor designed for 
petrol. For motor use alcohol has many advantages over petrol or 
benzine : it is far less inflammable, and if a fire does arise, it can more 
easily be extinguished : its combustion leaves no evil-smelling products : 
engines run more quietly on alcohol, and it will stand higher compressions 
in the cylinder, thereby giving such greater efficiency that the effect of 
its low calorific value is almost counterbalanced. For equal weights the 
calorific value of petrol to alcohol is 20,000 to 11.000 B. Th. U.—+.e., a ratio 
of 1-8 to 1, but if considered by volume, the ratio is reduced to 1-6 to 1. 
Since the thermal efficiency of alcohol is greater than petrol in the ratio 
of 3 to 2, it is evident that volume for volume the same power can be 
obtained from alcohol as from petrol. At present the cost of alcohol is 
prohibitive, and it is unlikely that it can for many years reach th 
position of a commercial fuel. 


Current Topics. 


Under this heading will be given each week brief reference to 
some of the more important matters, of which further parti- 
culars will be found in subsequent pages of the current issue. 

Ап important report has been issued by the Bradford Engineering 


Society upon the claims and advantages of the electric drive in textile 
factories. 


А description is given of а Duddell oscillograph for use on 50,000- 
volt circuits. | 


Statistics are given for a number of electricity supply undertakings 
during the last five years. and afford interesting evidence of the pro- 
This subject is also dealt with in our leading article. 


The article by Dr. W. H. Eccles, dealing critically with recent 
patents in wireless telegraphy and telephony, is concluded in the 
present issue, | 


Ап article on Electricity in Building Operations is concluded, and 
particulars are given of the progress made in this direction in various 
localities. 


Particulars of interesting agreements between the London Electric 
Supply Corpn., the Westminster Electric Supply Corpn. and the 
St. James’ and Pall Mall Electric Light Co., under the London Electric 
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Supply Act. 1908, and between the South Metropolitan Electric 
Light and Power Co. and the West Kent Electric Co., under the 
Blackheath and Greenwich District Electric Light Co.’s Act, will be 
found in another column. 


At the last meeting of Barnes Council the electrical engineer, 
Mr. С. S. Davidson, reporting on proposed extensions of mains, 
stated that it was now the exception in the district for a builder to 
put in gas pipes for lighting. To enable local wiring contractors to 
advertise heating and cooking apparatus, current is to be supplied 
to them at ljd. per unit, provided their displays of fittings are 
satisfactory. 

The subject of municipal insurance was again discussed at a meet- 
ing of Bradford Corporation last week. 


Stepney Borough Councils new generating station at Blyth’s 
Wharf will be opened on the 27th inst.; £10,250 is to be borrowed for 
extensions of mains. 


In his report on the past year’s working of Bradford municipal 
electricity department, Mr. T. Roles attributes the increase of £3,970 
in the revenue to the sale of power units. Although consumers had 
increased in number from 2,313 to 2,457, the units sold for lighting 
were less during the June half year than in the corresponding 
periods of 1908 and 1907, but the total supply showed an increase, 
while costs were being reduced. 

The accounts of the London County Council tramways for the past 
year were submitted by the Finance Committee at the meeting of the 
Council on Tuesday, and after discussion, were adopted. 

Aberdeen Corporation have decided to adhere to the recent award 
of Mr. W. H. Patchell as to the price to be paid by the Aberdeen 
Suburban Tramways Co. for electrical energy supplied by the 
Corporation. The company contend that the award is ultra vires. 


Port Glasgow Council wish to obtain electricity in bulk from 
Greenock. | 

Norwich Council have authorised the preparation of а scheme 
for the substitution of electric lighting for gas lighting in the streets, 
on the expiration of the present contract with the British Gas 
Light Co. | 

Barnes Council will support the proposal of the Maidstone elec- 
tricity department to promote a bill for sanctioning free or assisted 
wiring. 

Southampton Council have also decided to promote a bill for 


. undertaking free or assisted wiring, &c., through contractors. 


Oldham Electricity Committee will not support & proposal for 
a one-clause bill, giving power to wire consumers’ premises. А 
similar clause in the Corporation's 1909 Bill was deleted because of 
opposition. 

The directors of the Caledonian Railway Co., it will be seen, are 
inviting tenders for a quantity of electrical stores. 


Àn interesting statement of the imports into Chili from Great 
Britain and other principal countries is given on another page. 


Legal.—At the Isle of Wight County Court the Isle of Wight 
Electric Light & Power Co. recently recovered £8. 19s. 1d. damages 
for injuries to an electric light cable, caused by the workmen of the 
Sandown Gas Co. in laying a gas pipe. 

А further stage was reached in the High Court on Tuesday in the 
arc lamp patent action between the British Westinghouse Co. and 
Mr. С. Braulik. Mr. Justice Joyce delivered his considered judg- 
ment, and found in favour of Mr. Braulik, with costs on the ground 
that the plaintiffs’ specification showed no adequate subject matter. 
The British Westinghouse Co. have given notice of appeal. 

The application to Mr. Justice Swinfen-Eady for an adjournment 
of the petition for the compulsory winding up of the British Alu- 
minium Co. (Ltd.) has been successful. 


Companies’ Meetings and Reports.—The report of the directors of 
the Cleveland & Durham Electric Power (Ltd.) states that the busi- 
ness has been adversely affected by trade depression. The connec- 
tions to the system aggregate 29,849 H.P. (increase 9,744 H.P. during 
the year) In addition to the waste heat stations at Spennymoor 
and Middlesbrough, the company now operates a third at the works 
of the Tees Bridge Iron Co., Stockton. 

The report of the directors of Ferranti Limited, for the year ended 
June 30 states that. the commercial depression has continued during 
the whole of the year, and the results show a falling off compared 
with the previous year. 

The annual report of the Comptroller of the Companies Depart- 
ment of the Board of Trade for 1908 shows a decrease in the number 
of companies registered, and also a decrease in the average capital 
of the new companies. Particulars of the limited partnerships regis- 
tered, and of the companies wound up, &c., are also given. 


4T 


INSTITUTIONS AND SOCIETIES. : 


BIRMINGHAM LocaL SECTION OF THE INSTITUTION OF ELECTRICAL 
ENGINEERS.—The annual dinner of this section will be held at the 
Grand Hotel, Colemore-row, Birmingham, on Friday, November 12, 
at 7 for 7:15 p.m. 

GLASGOW SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 
The eighth annual dinner of this section will take place in the 
Banqueting Hall of the Grosvenor Restaurant, Gordon-street, 
Glasgow, on Wednesday, December Ist next. It is requested that 
those members who wish to attend will communicate with the local 
honorary secretary as soon as possible. 


MANCHESTER STUDENTS’ SECTION OF THE INSTITUTION OF ELEC- 
TRICAL ENGINEERS.—The 1909-10 session of this section will be 
opened on Tuesday, November 9th, when a supper and smoking concert 
will be held at the Mosley Hotel, Piccadilly, Manchester. Members 
wishing to attend should communicate with the honorary secretary 
before November 5th. 


SOCIETY OF ÉNGINEERS.— As will be remembered, some time ago 
an employment register was instituted by thisSociety for the use of 
professional engineers seeking employment. When a vacancy is 
advertised the employer is immediately inundated with hundreds 
of applications, the examination of which involves considerable 
extra work and loss of time (to say nothing of temper), while the use 
of this register should go far to solve the difficulty of selection from 
among a large number of applicants personally unknown to the 
advertiser. The principal features of the register formed by the 
society are as follows: (1) No fees of any kind are charged, the 
cost of management being defrayed by theSociety with a view to 
the ultimate benefit of the profession. (2) Qualified engineers of 
all grades may have their names recorded, though in making & 
selection from а number of equally suitable men preference is 
naturally given to members of the society, for whom the register was 
originally instituted. (3) Only a few names of probably suitable 
candidates are put forward for each vacancy, so as to facilitate the 
employer's choice as much as possible. (4) Every effort is made 
to get personal knowledge of candidates, together with full details of 
their qualifications, before sending in their names. А number of 
well qualified men, representing the various branches of engineering 
work, are now available, and it is thought that if the register were 
better known it would be widely used and appreciated by all who 
require draughtsmen, inspectors and other classes of assistants. 
Employers are invited to send inquiries by telephone or by writing to 
the Secretary, 17, Victoria-street, S.W., stating their requirements 
as regards age, qualifications, salary, &c. 


ARRANGEMENTS FOR THE WEEK. 


FRIDAY, October 22nd (to-day). 
| PuysicaL Society or Lonpon. 

5 p.m. Meeting at the Imperial College of Science, Imperial 
Institute Road, South Kensington. Agenda: (1)‘‘On Cadmium 
Amalgams and the Normal Weston Cell,” by Mr. F. E. 
Smith. (2) The Production of Helium from Uranium and 
Thorium,” by Mr. F. Soddy. (3) “ The Production of Radium 
from Uranium,” by Mr. F. Soddy. (4) Note on a Gravita- 
tional Problem,” by Mr. C. V. Burton. 

MANCHESTER SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 

7:30 p.m. Meeting at the Midland Hotel, Manchester.  Presi- 
dential Address by Mr. S. J. Watson. 


ELEcTRO-HARMONIC SOCIETY. 
8 p.m. Smoking Concert іп the King’s Hall, Holborn Restaurant. 


WEDNESDAY, October 27th. 
LEEDS LocAL SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 
7:15 p.m. Meeting at the University, Leeds. Presidential 
Address by Mr. W. M. Rogeraon. Paper on Notes on 
Superheated Steam," by Mr. A. B. Mountain. 


FRIDAY, October 29th. 
THE INSTITUTION OF MECHANICAL ENGINEERS. 


$ p.m. Meeting at Storey's Gate, Westminster. Discussion on. 
Prof W. E. Dalby's Report on Heat Transmission." 


The Corps of Electrical] Engineers (London Division). 
Officer Commanding, Col. R. E. B. Crompton, C.B. 
Monday, Oct. 25th, A" Company.—Hopkinson Cup Competition, 


7:0 p.m. " 
Tuesday. Oct. 26th, **B" Company.—Hopkinson Cup Competition, 


7:0 p.m. 
Wednesday, Oct. 27tb.—Gymnasium, 6:30 p.m. to 9:30 pm. 
Thursday, Oct. 28tk, ‘“ С” Company. — Hopkinson Cup Competition, 


7:0 p.m. 
Friday, Oct. 29th, D“ Company.—Hopkinson Cup Competition, 
7:0 p.m. 
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ELEOTRICITY SUPPLY PROGRESS. 


At the present time we think it will prove of interest to 
compare the progress made during recent years by a number 
of the largest electricity supply undertakings of this country. 
We have therefore set out in the following table some statis- 
tics of 12 representative undertakings. Seven of these are 
provincial undertakings, whilst the remaining five are situated 
in the London area. Also, not to confine the comparison to 
municipal concerns, three large company undertakings in 
London are included. We may also mention that the under- 
takings were chosen without regard to their progress of recent 
years, and may, therefore, be considered typical. 

It will be noticed that particulars are given for the last five 
years, but it is necessary to draw attention to the fact that 


— — — — 


Name of | | | 
municipal | Birming- | Bolton.* Brad- Glasgow.*, Lee de. 
authority or ham.“ ford. Еу | 
сотрапу. 


н 


ES — — — — —— 
—— —À 


character of supply t L.P.T. L. P. T. L. P. T. L.P. 
Number of years 


undertaking in | 
operation 


L. P. 


— 


17 14 19 47 


15 


6,493,911 
6,681,020 
4,532.662 


— 


1908/12,623.818 
1907, 9,600,894 
1906, 7,009,602 
1905 5,983,904 2.790.794 
1904 4.645.027 2,275,726 


1908 24, 406.227 10,677,764 17.062.455 
190720, 793.670 10,791. 105 15,117,259 
1906 10,887,684 8,152,052 14,584,807. 


Units sold 
(lighting 
«& power) 


[EJ 


Units sold 
(total, inc. 


traction): | 1905, 5,383,904 6,055 551 13,984,054)... | 
1904 4,645,027 5,458.629 13,733.65 2 1... _ 
1908 120-4 2475 28.3 | 182 17.21 
1907, 21-54 27.35 28˙27 16-83 17-07 
Load factor 41996| 14.35 | 2138 . 27.32 1530 | 1737 
(per cent.). 1905 12-9] | 2148 25-06 | 15-08 | 15-60 
1904 1219 ' 23:21 24-57 1550 | 14-49 
GONE: ccc — aiia: ES П oa 
1908| 024d. 0:260. O. 18d. 025d. 0.214. 
| 1907 025 | 0-28 0-20 0-31 0-22 
Fuel (per 41906 0.34 024 0.19 0.26 0-20 
unit sold) |1905 — Q.45 0-26 033 | 023 | O18 
194 032 028 023 . 022 0.23 
1 | 1908 0:074. | 0074. 0 11d. 014d. 0.084. 
2 rents, | 1907 008 ^ 004 0-16 016 | 607 
and taxes 11906 0.12 | 0-05 015 | 021 ; 0-06 
n unit (1905 0-16 0-06 6.15 0-24 0-08 
sod) (1904 018 ' 006 . 013 0-18 0-09 
"Total costs ,1908 0:724. | 0-58d. , O-73d. | 0-71d. ! 067d 
(ex. capital |1907) 0°76 0-56 | 0-72 0-81 0-67 
charges) Yu 1:06 | 0-54 0-72 90.89 0-66 
per unit 1905 145 | 0-63 | 073 | 0-93 072. 
| sold 11904 18 0.65 0582 0-82 0-94 
1908 £81-8 | 243˙2 £053 £46-2 £58-2 
Capital exp. |1907 81-8 42.9 914 | 558 68-0 
per kw. in- 1906 — 67-1 | 38:5 84-7 | 58˙5 80-7 
stalled 1903 1420 31.0 82.2 74-2 73-0 
| 11904 115.5 58-5 66 1 113-0 70-8 
Average 1908 2.17d. 132d. 185d. 172d. — 9084. 
price per 1907 2-37 136 2.24 1:85 JOY 
unit sold 2 1906 3:19 | 1:7 | 2-48 2-06 2.87 
(private | 1905 3.19 2.21 2.49 2.21 2.55 
supply) 190% 2250. 240 238 240 2.03 
1908 14.300 9,219 7,3008 — 29,505 9,042 
H.P. of | 1907, 9 400 | 7.6691 6.8178 | 23.748 8.379 
motors «1906 6.900 6,131 6.480 10,804) 6.880 
connected |1905 3.270 3.535 6.3258 11.954 5.471 
1904 1.750 2.819 6.1128 9.366 3,904 


— 


* NoTE.— There is a want of uniformity in the financial years adopted. 


City of. |Countyof| М 
Liver. ' Man- West St. p ide p nus c 
pool.* | chester. Ham.* | Pancras.* Lighting Supply Supply 
| Co.“ Co.* Corpn.* 
OLP. I. P. T. LPT. | LP. I. P. L.P. L.P. 
| E | 
95 15 10 17 | 17 12 18 


i 
f 
| 
| 


6.211,989 32,794,807 12,412.861113,.540.911/33,925,248 
5,596,927 26,332,998 11,368,956) 12,529,697/ 22,778,446 
5,272,873 21,536,425, 9,197.259/11,.312,702/18,349,926 
5,204.70. 18.248.468 7, 030.68 110.354.490 14,760,405 


i 
| 


owing to the want of uniformity in the financial years adopted 
by the various councils the periods covered by the statistics 
are not the same in all cases. Thus, for example, the year 
1908 means in the case of many of the undertakings the 


period from April 1, 1908, to March 31, 1909, as explained in 
a footnote to the table. 


The table is otherwise self-explanatory, but we wish to call: 


attention to certain of the figures. It will be noticed how 
rapid has been the growth of many undertakings, Birmingham 
showing an increase from 4,645,027 units per annum in 1904 
to 24,406,227 units last year. The West Ham undertaking 
also shows great progress, the output having increased nearly 
four-fold in the space of four years. The largest output of 
any municipal supply undertaking is now  Manchester's 
66,924,864 units recorded last year; this is equivalent to over 
100 units per head of population. Glasgow occupies second 


4,202,001 


© West- 


7,641,087 34,464.911:12,395,118:13.823,157 37,249,615 10,904,138! 7,535.952 24,560,406 13,610,760 18,315,792 

1,074.672| 7,617,009 23,684,575 13,970,179 17,107,904 
7,276,214;21,664,103'10,755,424 15,750,146 
3,221,315] 6,655,774 20,957,648 8,614,187 14,899,170 
2,766,189; 5,596,816 17,634,110! 7.181.309 14.513.764 


| — — — —— 

35.387, 734 60,924,864 15.522, 065 Р .. 

34.931.323 63,437,088 11,299,783. БРИ : 

33,234,103 47,564,903 8,013,343; ... PM 

31.452.323 40,617,784 6,000,616 e s 

29.333.623 33,686,710 4.078.055 ... are | 
23-36 24.55 | 9905 20.16 | 14-59 17-03 | 19-89 
22-15 25.30 ^ 23-49 90-94 | 1510 18-33 19-22 
22-68 91:56 24-72 20-53 ү 1469 15-06 18-57 
22.79 21:5 20-7 20-76 | 14-93 14-35 19-86 
23:68 19:21 18.10 1865 13.43 1359 19.71 
0:32d. | 0:244. 0:25d. 0-52d. 0-39d. | 0-39d. 0-574. 
0-33 0-25 0-32 0:55 | 0-39 | 0-39 0-65 
038 | 0-21 0-39 048 , 035 | 0-38 0-57 
027 = 023 0-42 0-47 | 0:35 0-41 90-58 
0:30 0026 0-56 0-59 0-40 0-19 | 061 
(lod. | 0:124 0-01d. 0-114. | O-ISd. | 026d. 60-314. 
014 ' Oll 0-02 0-10 0-18 0-25, 0-34 
0-13 0-14 0-03 0-12 0-21 0-29 0:35 
(14 | 014 0-04. 0-12 0-17 0-24 0-28 
0-14 04 ; 007 013 | 018 0 26 0-27 
O-81d. 0:664. | 0,524. 1314. |. 115d. 133d. 160d. 
0-79 C068 0-72 1-32 | їз 127 | 1-78 
073 , 0-73 0˙82 1-37 1-20 1-47 1-77 
0.75 083 0-94 1-36 | 1-22 164 | 1-75 
0-82 0-97 1:23 1-38 1-48 1487 175 

£581 64-2 | £384 | £6555 | E842 £098 | £676 
56-8 62-1 49:9 80:3 90-1 116-3 69:2 
67-2 69-2 55-3 86-2 | 84-4 139:5 "788 
66-8 69-2 59.2 78.0 84-8 158:5 76-7 
70-9 970 559 | s | exo 1496 93.2 
2.91d. 1·. 50d. 100d. 261d. 2.534. 2-80d. . 383-330. 
2.95 1-60 | 1-35 2 68 | 2-60 2-79 3.52 
3-04 2.95 2.00 2.65 2-67 3-16 3-65 
3:17 2-60 | 2.84 2.85 9.86 3-72 | 3-87 
3-23 2-98 3-25 3-20 3.29 4-08 4-17 
9.723 25,500 ' 8.683 4,9181 19.069 M 
2.854 20.000 0.224 3.5741 16.755 
7.205 12.110 2,042 9.8084 13.520 
6.285 9.395 1.437 2.450 1 11.033 
5.193 5.000 % 720 1,958 1 | 8,479 


It should be noted that the year 1908 means, in the case of 


Birmingham, Bolton, Bradford, Leeds, Manchester, West Ham and St. Pancras, the period from April 1, 1908 to March 31, 1909; in the 


сазе of Glasgow it means June 1, 1908, to May 31, 1909; 


December 31, 1908. 


f L=Lighting. P= Power. T= Traction. 


| Juni ; and in the case of. Liverpool, the City of London Electric. Lighting Co., the 
County of London Electric Supply Co., and the Westminster Electrice Supply Corpn., it means the | 


period January 1, 1908, to 


+ Glasgow, Leeds, St. Pancras, City of London Co., County of London Co. and the Westminster Supply Corporation have no tram- 
way load, so that the figures given in the section above are complete totals. 


8 These figures do not include the horse-power of motors in use by consumers taking a bulk supply of current. 


| Approximate figures to December in each year. 
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place, as regards output, with a total demand for electrical 
energy of nearly 59,000,000 units; but it will be remembered 
that the tramway power supply is independent of the elec- 
tricity department, and does not, therefore, appear in our 
table. This remark also applies to Leeds and St. Pancras. 

If account is taken of the smaller outputs and load factors 
of the electricity supply undertakings at Leeds and Glasgow, 
it will be seen that the total cost (excluding capital charges) 
per unit sold in these towns—viz., 0:67d. and 0'71d. respec- 
tively—compares not unfavourably with the figure of 0:664. 
per unit at Manchester. The lowest cost recorded, however, is 
0:52d. per unit for the combined lighting and traction supply 
undertaking at. West Ham, whilst at Bolton a figure as low as 
0-584. is reached. In this connection, however, attention must 
be drawn to the great difference between the various under- 
takings in the item of rates and taxes. This varies from 0:014. 
per unit at West Ham to 0:81d. in the case of the Westminster 
Electric Supply Corpn., and has a material effect on the cost 
per unit. 

More important, however, as regards their effect on the price 
с for electrical energy, аге the capital charges, and it is 
worth noting that the undertaking showing the lowest capital 
erpenditure per kilowatt of plant installed also records the 
lowest average price per unit sold for private supply, namely, 
ld. per unit at West Наш; whilst the undertaking showing 
the second lowest capital expenditure, viz. Bolton, also 
occupies the second place as regards the lowest average price 
charged per unit. 

Itisinteresting to observe the great reduction shown during 
the last four years in the average price received per unit sold ; 
and, with the exception of the Westminster Electric Supply 
Corpn., the average price obtained is now under 3d. per unit. 

The figures given for the horse. power of motors in use are 
instructive, and show an increase during the last four years 
amounting to several hundred per cent. in the case of most 
undertakings for which particulars are available. 


À COMPARISON OF THE ADVANTAGES OF SMELT- 
ING IRON ORE IN THE ELECTRIC FURNACE AND 
IN THE BLAST FURNACE.* 


BY J. HARDEN. 


The subject matter of this article has been pretty-freely discussed in 
various technical papers, references to which will be found at the end 
of the article. A critical discussion of the subject and a comparison 
of electric with blast furnace practice therefore seems justified. 

In considering the expenditure of coal for the heating and reduc- 
tion in the blast furnace to obtain comparative figures, H. Jüptner's 
" Siderologie," Part III., has been consulted for the theoretical 
figures, though some of these have also been obtained by direct 
caleulation. "The practical figures have been taken from the results 
obtained with blast furnace plants extending over several years. 
The furnace in question is operated with charcoal, but the heat effect 
would not be very different from that obtained in a coke furnace. 

Ав regards the electric furnace, the figures for these are obtained 
from the report of the Canadian commission and from books by 
Stansfield and Borcher, as well as from the author's personal observa- 
tions, 

Reduction of Iron Ore in the Blast Furnace.—For the reduction of 
| metric ton of pig iron (not including the necessary heating). it is 
found that the various ores require the following amounts of carbon, 
assuming all the cerbon to be oxidised to carbon-monoxide :— 


p 214-3 kg 
Fe, O, ‚ͤ—K4½yr·ꝛ”ꝛ⁵Iñd——/4õ²7»ÜöFſw j өз өө 285-7 „э 
Fe, O; ———Ũ“nl:⸗ y Z 6 „„ m 321˙4 55 


But for these reactions to take place a very high temperature is 
required and the necessary heat for obtaining this has to be derived 
from coal, or from electrical energy. 

Ав is well known, the reaction in the blast furnace is not heat- 
consuming if the carbon is supplied initially in the form of carbon 
monoxide, though for practical reasons it has to be supplied in the 
form of free carbon. It is therefore necessary that the operation 
should be so arranged that as much as possible of the iron is reduced 
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by means of the carbon-monoxide developed. This is of special 
importance in the case of the electric furnace, and the following 
figures show how far this result is obtained practically in the blast 
furnace. The energy required for the reduction of the iron ore only, 
per metric ton of pig iron, is from: 


WOO: € 832,000 kg. calories 
, eso etude 943,000 ,, » 
Fe405 ‚J—ͤxEõẽ u 33ũ3nꝑ 666666666 660*» 1,058,000 T ” 


Taking the case of Fe,O, alone, as this class of ore is most suitable 
for treatment in the electric furnace, and assuming that the fuel used 
has a calorific effect of 7,500 and contains 80 per cent. of carbon, it 
is found that owing to the reverse oxidising action of the carbon- 
dioxide on the iron, &t most, one-third of the carbon can be con- 
verted into dioxide. Оп this assumption, the carbon necessary for 
the chemical reaction of reducing 1 metric ton of iron from hamatite 
is 241-1 kg. of carbon, or 301 kg. of 80 per cent. charcoal. 

On the same assumption, the energy required is :— 


For the reactiii g 132,000 kg. calories 
For the melting of the iron . 310,000 ,, 5 
For the melting of slag | ........................ 72,000 ,, РР 


esee 1,114,000 „ 


With the same assumption as above, the amount of fuel required 
for heating purposes can be shown to be 237 kg. The reduction 
would only require 321-4 kg. of carbon, and assuming that charcoal 
contains 80 per cent. of free carbon, 404 kg. of the latter material 
would have to be used for reduction and 237 kg. for heating purposes. 
By properly regulating the operation, however, the total expenditure 
of fuel can be reduced to 538 kg. of charcoal for each ton of pig iron 
produced. 

Practical results indicate that at the Herrang works in Sweden, 
where hzmatite is chiefly smelted by means of charcoal, the average 
consumption taken over a period of three years was 570 kg. per ton 
of pig iron produced. The average price of charcoal at these works 
was £2. 8s. per ton. Thus the cost of fuel per ton of pig iron would 
be £1. 7s. 4d., of which 17s. 4d. would be paid for reduction, and the 
remaining 10s. for heating. ! 

Ав regards electric smelting, the ore should be again considered as 
consisting of hematite, though the comparison will be sufficiently 
accurate if magnetite were used. The heat consumption is, how- 
ever, less in the former case, and as magnetite only uses 285-7 kg. 
of fuel per ton of reduced iron, the proportion will be nearly the 
same. 

The design of the furnace will present certain difficulties in so 
arranging the operation, that the bulk of the iron is reduced by 
means of carbon monoxide, owing to the difficulty of employing a 
shaft such as that used in the blast furnace. Such a shaft would 
interfere with the application of the source of heat, but assuming 
that it is possible to reduce 50 per cent. of the iron by means of 
carbon monoxide, only 529,000 kg. calories is needed for the reduc- 
tion. Another 382,000 kg. calories are required for heating the iron 
and the slag. so that the total is 911,000 calories. Assuming that 
the thermal efficiency of the furnace is 60 per cent., 1,518,300 kg. 
calories, that is, 1,768 kw.-hours, will have to be used. 

These figures are in good correspondence, with the results reported 
by the Canadian commission as obtained at Livet, where an average 
of 0-3 H.P.-year per ton was consumed, or, say, 2,000 kw.-hours per 
ton. | 

Similar results were obtained in a Héroult furnace, where the 
reduction of 1 metric ton of pig iron from hematite requires 1,705 kw.- 
hours. Assuming that the cost of power is £4 per kilowatt-year, the 
energy per ton of pig iron will cost 12s. 4d. 

In the case of electrode furnaces, the cost of the electrodes has to 
be added, and the consumption of carbon from this cause is rather 
high when ore is being smelted. Dr. Neumann gives the consump- 
tion as 8-1 kg. per ton of pig, while the author has found that 15 kg. 
are required for steel smelting. a figure which is certainly not reduced 
when ore smelting is considered ; in fact, 20 kg. will probably be 
very near the mark. This brings up the cost per ton of pig iron to 
168. 4d. for energy and electrodes alone. 

Under equal conditions in both cases as to the class of ore and 
amount of labour employed (for cither a blast or electric furnace of 
the same yearly output, five men per shift should be required), and 
taking all things into consideration, it is found on comparison that 
in either case about 400 kg. of carbon are requircd for the reduction 
of a ton of iron. In the blast furnace another 170 kg. have to be 
used, the total cost in this case being £1. 5s. 4d. per ton of iron pro- 
duced. In the electric smelting furnace the total cost of £1. 16s. 3d. 
is obtained. or 10s. 1Id. more per ton of produced iron than in the 
blast furnace. 

It must not be forgotten that in blast furnace practice a very 
important advantage is obtained in the form of the blast furnace 
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gas. which can be utilised to drive gas engines, apart from pre-heat- 


ing the ore. Such a utilisation of the gas does not seem to have 
been employed in the case of electric smelting, though it is not impos- 
sible that it might be done. | 

As shown above, a large amount of heat сап be recovered from 
the blast furnaces, and it is generally agreed that the most economical 
way of utilising this is by means of large gas engines. 

Hubert states that these give an efficiency of 29 per cent., and this 
figure seems to be pretty generally admitted. If we deduct from 
the figure thus recovered the motive power required for the operation 
of the furnace, which is stated to be about 15 per cent. of the total 
calorific value of the gas, about 326 kw.-hours per ton of iron pro- 
duced сап be thus obtained. Taking electrical energy at 0-14. per 
kilowatt-hour, this makes the actual cost of fuel in the blast furnace 
£1. 4s. 6d., as against £1. 16s. 4d. in the electric furnace. 
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THE ELECTRIC DRIVING OF TEXTILE FACTORIES, 


As а result of the discussions in connection with a lecture 
by Mr. W. B. Woodhouse and Papers by Mr. R. V. Brook 
and Mr. P. B. Coulston, which discussions showed the lack of 
agreement amongst electrical engineers as to the method best 
adapted for the electric driving of textile factories, the Brad- 
ford Engineering Society, at the suggestion of the President 
(Prof. Charnock), decided to appoint a special committee * to 
collect evidence, to carry out certain experiments and to in- 
quire fully into the various points in dispute. 'ТҺе first report 
of the work of this committee which is given (slightly abbre- 
viated) below is apparently preliminary. 


It was decided in the first place to carry out certain experiments 
to determine the actual cyclical variation occurring in prime movers 
and electric motors, and in shafting and machinery driven by them. 
An exhaustive series of trials was carried out by Prof. Charnock 


* The committee of inquiry appointed consisted of: Prof. G. F. 
Charnock (Bradford Technical College), Chairman, Messrs. Н. W. Morley 
(Cole, Marchent & Morley, Ltd.). F. L. Croft (Croft & Perkins, Ltd.), 
Н. A. Jones and Dr. Pohl (Phemnix Dynamo Mfg. Co.), F. Wigglesworth 
(F. Wigglesworth & Co.), F. W. Whittaker (Bradford Dyers’ Association), 
Н. Bean and W. Eastwood (Newton, Bean & Mitchell), W. B. Woodhouse 
( Yorkshire Electric Power Co.), T. Roles (City Electrical Engineer, Brad- 
ford), C. W. Salt and H. S. Ellis (City Electrical Engincer's Department, 
Bradford), Н. W. Barker (Thos. Barker & Son), W. P. Steinthay 
(Steinthal & Boydcll), W. Tee (J. Ambler & Sons), and Prof. A. F 
Barker (Textile Department, Bradford Technical College). i 


THE ELECTRICIAN, OCTOBER 22, 1909.. 


———Є—Є—Є———Є—————Єү——Єү—————Є—Є——————————Є—————— 


and Mr. Barker at Dock Ing Mills, Batley, by kind permission of 
Messrs. Briggs & Sons, the proprietors. This mill was selected as 
an example in which the plan. of the buildings necessitates power 
being taken off in various directions by means of spur and bevel 
gear, belt and rope driving, with long lengths of shafting intervening 
in some cases. The machinery driven included mules, cards, draw- 
ing and looms. From a report prepared by Mr. Barker, it was found 
that even under such circumstances the amount of cyclical variation 
was not nearly so great as had been anticipated. Further tests were 
made at the Leigh Mills Co., Stanningley, with worsted drawing 
machinery driven by an induction motor, using current from the 
Yorkshire Electric Power Co.’s supply, and also on spinning machi- 
nery driven by shafting from a compound tandem Corliss engine. 
Various other tests were made at works in the city, and Mr. W. B. 
Woodhouse kindly arranged some experiments to demonstrate the 
speed variation due to slip in three-phase motors under varying load. 
The committee also visited the Thor Mill, Whitworth, near Rochdale, 
on the invitation of Messrs. Siemens Bros. Dynamo Works. who sup- 
plied the equipment for electric driving. As, however, the large 
motors installed on each floor could only be said to replace the 
ordinary rope drive, this mill could hardly be said to constitute a 
typical example of electric driving. The point submitted was that, 
even with this arrangement, the increase in steadiness of turning 
was such as to lead to increased output, and of better quality, com- 
manding a higher price on the market. Of this no actual evidence 
could be supplied, and the committee have been unable to obtain 
any proof whatever based on actual experience. 

The committee. after very carefully considering the above results, 
and after a thorough discussion of all the information before them, 
arrived at the following conclusions: (1) That in good installations 
there is practically no difference in cyclical variation between mecha- 
nical and electrical transmission when measured at the end nearest 
the main drive. (2) That any initial cyclical variation which may 
exist at the driving end of the above shaft is liable to be increased 
if transmitted through long shafts. This can, however, in many cases, 
be controlled by known methods of destroying synchronous vibra- 
tions. (3) That so far as any irregularity is concerned (excluding 
breakdowns), electrical transmission will maintain its condition better 
than mechanical transmission. (4) That in modern textile, combing, 
spinning and weaving factories, where those factories are of ordinary 
dimensions, and where the power is generated on site, power is con- 
veyed with less loss by mechanical than by electrical transmission ; 
but where the plan of the buildings is irregular, involving awkward 
angles of drives or irregular arrangement of machinery, the saving in 
power by electrical transmission begins to appear. The committee find 
it difficult to arrive at a definite decision as to the exact point where 
the friction loss due to mechanical transmission is excessive, owing 
to the very varied conditions which obtain, but make the following 
suggestions: (5) That the friction loss with mechanical transmission 
is excessive if over 30 per cent. By “ friction loss is meant the 
proportion which the collective friction of the engine drives shafting 
with the belts on the loose pulleys of the driven machines, bears to the 
total horse-power when the whole load is on the engine. (6) That 
electrical transmission is likely to be most efficient (a) where there 
are long lengths of shaft from which power is not taken off at inter- 
mediate points; (b) where machinery is distributed and requires 
starting and stopping frequently during the day ; (c) where machines 
require to run at various speeds and have those speeds altered during 
motion; (d) where there are excessive lengths of shafting, making it 
desirable to separate these into two or more lengths. 

The question as to the adoption of electrical or mechanical driving 
is largely one of cost, which can only be decided by careful investiga- 
tion of each individual case. By adopting electric driving the fol- 
lowing advantages can be obtained. whether the power be generated 
on site or taken from an outside source of supply : (1) Ease of check- 
ing daily the power required for running individual machines and 
departments, and of detecting any faults or deterioration of the plant. 
In the case of mechanical driving, this may be done by employing 
some form of power meter. (2) Ability to run only a portion of the 
plant—as, for instance. on overtime—without serious loss in trans- 
mission. With mechanical transmission the same object may be 
attained by the judicious application of clutches. or similar mecha- 
nical devices. (3) Reduction in the number of belts, shafts. gears, 
&c., with consequent improvement in lighting and cleanliness when 
individual driving is adopted. (4) Ease of regulating the speed. and 
of introducing periodical speed variations in certain machinery. if 
individual driving be adopted. (5) Ease of utilising the available 
space to the best advantage. and of extending into adjacent buildings 
at any time, irrespective of the layout of the same. (6) Saving in the 
cost of the engine house and its foundations. the latter made possible 
by the adoption of a high-speed generating set. Care must be taken 
that the possible extra cost of other portions of the plant or buildings, 
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or reservoirs, does not more than balance any saving in the direction 
indicated. ` 
The following further advantages may be obtained if an outside 


source of supply is available: (1) A reduction in the first cost of the 


installation and buildings due to the absence of power generating 
plant. This, in conjunction with the corresponding saving in floor 
space, may be utilised for the installation of productive machinery. 
(2) Freedom to run only parts of the plant, and to work overtime 
without any increase in the cost per brake-horse-power of the power 
used. (3) Unlimited supply of power available. (4) Less liability 
of total stoppage, due to the standing plant of the supply authority, 
as compared with private generating plant. 


MODERN METHODS OF ARTIFICIAL ILLUMINATION* 
BY I. GAS TER. 
(Continued from page 21.) 

Summary.— The author first considers electric glow lamps, and de- 
rcribes various types which have been brought out. Arc lamps and vapour 
lamps are next dealt with. He then passes on to gas-lighting systems, 
and finally to those in which petrol, acetylene, &c., are employcd. 


Illumination in special cases, luminous efficiency and physiological effects 
are also considered. 


Ап interesting result following from the increase in resistance of 
metal filaments with increasing temperature becomes evident at 
the moment the lamp is switched on. In the case of a carbon lamp 
the initial value of the current is much lower than its final valuc, and 
we see a lamp gradually light up if it be one of high candle-power. 
On the other hand, in the case of a tungsten lamp the starting resis- 
tance is much lower—say, only one-eighth of its final valuc—and the 
Instantaneous current is, therefore, cight times as high. This is 
illustrated by the tracings of some oscillograph curves recently ob- 
tained by Freemant and Prof. J. T. Morrist showing the rapid varia- 
tion of current in a carbon or metal filament lamp before it 
obtains its final valuc. The difference in behaviour of a carbon and 
tungsten lamp is, therefore, marked. and it has been suggested 
that the occasional habit of metal filament lamps of burning out 
the moment they are switched on is due to this effect. 

One interesting type of lamp recently brought out in Germany 
contains a small carbon filament in series with the main tungsten 
filament.§ By this means the inconveniences resulting from being 
obliged to make a filament perhaps 1,000 mm, long and 0-03 mm. in 
diameter, as is necessary in the case of a 220-volt 32 c.p. lamp. are 
partially avoided, for the small carbon filament supplies the required 
resistance and enables us to sccure a lamp which consumes about 
l-5 watts рег candle, and yet absorbs less actual current than the 
16¢.p. carbon filament lamp. An incidental advantage in these 
lamps is that the high cold resistance of the carbon filament. pre- 
vents the initial rush of current characteristic of metal filament 
lamps to some extent, the instantancous current. during switching on, 
being only twice its final value. 


Other Drawbacks of Metal Filament Lamps.—There are still a 
number of defects of more or less consequence affecting the tungsten 
lamps. For instance, it must be realised that the fragile nature of 
their filaments and the large number of breakages that sometimes 
occur in transport in consequence are very inconvenient. 

There was also the difficulty. arising from the great length of the fila- 
ment in the case of metallic lamps, of making such lamps burn in 
any but a vertical hanging position. The filaments of any lamp 
burned in a horizontal or even an inclined position softened with 
increasing temperature, tended to sag. and ultimately came in 
contact and raised a short-circuit. An allied difficulty was due to 
the fact that the expansion of such a length of filament tended to 
wrench it away from its support. Both these effects have been to 
à large extent remedied by providing a spring loop capable of taking 
up this additional sag. and retaining the filament in its correct rigid 
position. To-day lamps for 200 volts capable of burning in any 
position can be obtained. 


CONDITION ОЕ LAMP INDUSTRY IN THE UNITED STATES AS COMPARED 
WITH THOSE IN THIS COUNTRY. 


I would like to comment on one respect in which tlie practice in 
the United States differs very greatly from that in this country. 
Over here we have, as you know. many quite distinct makers, but 
mostly importers and dealers of lamps, all competing against one 


Abstract from the Journal” of the Royal Society of Arts of the 
Cantor Lectures delivered in February and March last 

T" Elee. World," N.Y., August 15, 1908. ‚ 
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8 See B. Duschnitz, Illum, Eng.,“ Vol. I., р. 817. 


another. and all claiming very special and peculiar merita for the 
particular tvpes of lamps they represent. At the same time we have 
central stations all over the country employing a marvellous variety 
of pressures and other conditions of supply, and feeling very dubious 
as to the exact influence of the introduction of the new lamps on 
their revenue. The natural result has been that the central stations 
and the metal lamp manufacturers do not co-operate to any extent 
and do not work in harmony. A particular illustration of this is 
furnished by the difference in the pressure at the consumer's ter- 
minals even in large districts in London. It is not only that the 
declared pressure varies, but it is also a fact that the latitude which 
the central stations allow in this nominal voltage also fluctuates very 
greatly. It need hardly be pointed out how unfair this is to the 
lamp maker, who. if he supplies lamps correctly graduated to suit 
nominal voltage, soon finds that the life of the lamps supplied gives 
rise to much complaint. 

In this connection I would like to draw your attention to the work 
of the National Electric Light Association in the United States. All 
the chief lamp makers in that country, who are, however, compara- 
tively few in number, belong to this association, which supports a 
laboratory for the purpose of carrving out common tests on glow 
lamps for the common benefit. In addition, the lamp makers are in 
constant co-operation with the central station, who, indeed, very 
gencrally actually supply lamps to their customers, and who, there- 
fore, are in à position to advise them also as to the best means of 
employing such lamps in their houses. 

The recognition by the National Electric Lamp Association of the 
value of scientific study is exemplified by the fact that the essociation 
has now installed, and proposes to maintain at considerable cost, a 
special laboratory for the study of illumination from thc joint stand- 
point of the ophthalmist and physicist. It is anticipated that much 
good work will be undertaken at this laboratory for the benefit of the 
general publie and the lighting industry. This splendid example I 
would like to see imitated in this country. 

Another striking example of co-operation between central station, 
lamp manufacturer and consumer is afforded by the action of the 
Boston Edison Electric Illuminating Co., to whom belongs the honour 
of being the first supply company to organise an expert staff of illu- 
minating engineers, from whose advice company and consumer alike 
could benefit. 

During the three months that have elapsed since thc inaugura- 
tion of this department under the supervision of Dr. Louis Bell, the 
president of the Illuminating Engineering Society in the United 
States. no fewer than 450 applications for assistance have been 
received from customers, and advice was given free. It is also in- 
teresting to know that this number included no less than 19 churches. 

We have now.a standard specification by which the consumer may 
profit if he chooses to do so while buying carbon filament lamps. 
Some experiments in this direction have been made in Germany 
having for their object the framing of a similar standard specification 
to be applied to metal filament lamps, and I understand that 
attention is being devoted to the matter bv the National Physicel 
Laboratory in this country. In any case, the time is coming when 


the desirability of such a standard will be very keenly felt. The 


great difficulty, however, in drafting a specification and in giving 
it practical effect lies in the fluctuation in the conditions to which the 
lamps may be subjected. 

| Авс Lames. 

Two of the main factors of the old open carbon are lamp on which 
attention has been concentrated have been the luminous efficiency 
of the carbons and their life. We can, of course, always increase the 
efficiency of a carbon are by reducing the diameter of the carbons 
and so securing a higher temperature of incandescence. But by so 
doing we also increase their rate of burning away correspondingly. 

In the ordinary carbon are we have to deal essentially with thermal 


‘radiation of an incandescent. solid. and under these conditions the 


luminous efficiency is bound to be small, because we produce a mere 
jumble of vibrations, in which heat waves, which are useless from the 
luminous point of view. predominate. Recourse has, therefore, been 
had to a second possible way of increasing efficiency—namely, by the 
use of the principle of luminescence and the free, natural vibrations 
of a vapour instead of a solid. This was accomplished by introducing 
a suitable volatile chemical substance into the carbons. Many 
attempts were made in this direction, both in the direction of im- 
pregnating the carbons with a solution, and in providing them with 
a suitable chemical core. Under these conditions it was found to be 
possible to obtain a bridge of highly luminous vapour, from which 
the greater portion of the light is received. There were, however, 
many difticulties in the application of this principle. For instance, 
the early carbons were not sufficiently homogeneous and burnt with 
a flickering light. In addition, the chemical materials tended. to 


form a fusible non-conducting slag on the fop ofthe carhons which 
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interrupted the action of the arc. "This last difficulty was largely 
overcome by the introduction of inclined carbons. 

The efficiency of a flame arc is far greater than that attained by 
the old type, reaching under favourable conditions as much as 0-2 
watts per candle-power. Some recent figures of Prof. Morris on this 
subject are presented in the following table :— 

Table II.—F ficiency of Various Types of Carbons and Arc Lamps. 

(Morris, Illuminating Engineer," Sept., 1908.) 


Carbona : NI. S. C. P. per watt. 
High-grade flame carbons  ........................... 2-9 to 3:3 
Lower grade „ У 1:5 to 2:5 
Ordinary carbons open About 1 
2 = enclosed C About 0-6 
Lamps : 
Lamp with high-grade flame carbons enclosed....... 3:9 
Beef 88 3:9 to 3:7 
Lamp with Auer carbon qa eee e eens 2-5 
Lamp with lower grade flame carbons — ............ 1-4 to 2:5 
About 1 


Lamp with ordinary carbons open 


enclosed „ About 0-75 


ээ 29 99 


Even in the case of flame arcs, however, the gain in the efficiency was 
only secured with an accompanying increase in the rapidity of the 
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Cost of 1,000 Н.К. Hours 


The numbers attached to the points on the curves represent the current in aniperes 
{акси by the various arc lamps. 

Fic. 5.—Comparison or ENCLOSED Авс Lamps AND Han CANDLE- 
POWER OSRAM LAurs. 
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wasting away of the carbons. Enormous candle-powers were ob- 
tained, but the first lamps produced only burnt for about six hours 
without re-carboning, and even so extremely long carbons had to be 
used, thus making the overall length of the lamp inconveniently large. 

The design of flame carbons has got over this difficulty to some 
extent, but only partially. An ingenious method of meeting the 
difficulty was that adopted in magazine flame lamps. In this case a 
succession of carbons is stored within the lamp, and the wasted car- 
bon being automatically replaced is thus used up. Evidently a lamp 
on this principle can burn for a considerable time without rc-car- 
boning. On the other hand, mechanism of this type is inclined to get 
out of order. 


Lamps with Metallic Electrodes.—Another distinct direction in 
which the researches of arc lamps have progressed during recent years 
has been towards the complete replacing of carbons by metallic 
electrodes. Ladoff, Blondel and others have done much work in 
this direction. The best known commercial type of lamp dependent 
on this principle, however, is the magnetite arc. This lamp utilises 
a negative clectrode composed of a suitable mixture of magnetite 
and oxides of the rare metal titanium and other substances. A very 
long luminous arc is obtained, the quality of which. however, depends 
entirely on the constitution of the negative electrode. The positive 
electrode merely consists of a slab of copper. It has no influence on 
the quality of the light, nor docs it waste away. The negative, how- 
ever, wastes away at such a slow rate that the lamp, it is said, can 
be burnt. 500 hours without re-carboning. It is also said that the 
quality of the light, unlike that from most flame carbons, is extremely 
white; also that it is good for geographical purposes, (It is interest- 
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ing to observe that the lamp has just been adopted for the street 


lighting of Boston, as the result of exhaustive tests by the authorities 
in that city.) This, therefore, represents a departure in the direction 
of securing efficiency coupled with long life. 

Comparison of Small Arc Lamps and High Candle-power Tungsten 
Lamps.—More recently still, however, a change in the situation has 
been brought about by the introduction of high candle-power tung- 
sten lamps. which rival the most efficient enclosed arc in efficiency 


and are without the disadvantage of requiring occasional attention. 


The relative merits of both types of lamps has been recently treated 
by H. Remanó,* some of whose results are exhibited in Fig. 5. 


VAPOUR LAMPS. 


The Mercury Arc Lamp.—Another type of lamp seems to utilise 
luminescence alone—namely, that employing metallic vapours. It 
may be said at once that the only metal which has bcen successfully 
employed in this way is mercury. As in the case of incandescent 
lamps, it may again be mentioned that not a little of the early pioneer 
work in this department was done in England, some of the earliest 
efforts being ascribed to Rapieff in Russia, and to Way, and, more 
recently, to Bastian in Great Britain. The lamp was brought to a 
more practical stage by the subsequent experiments of Arons in 
Germany and Cooper-Hewitt in the United States. Both of these 
investigators utilised a long tube containing mercury vapour, which 
is essentially the same as that used in the mercury vapour lamps of 
to-day. 

The efficiency of these lamps is difficult to determine because of 
the peculiar character of the light, and also because the extended 
nature of the source makes accurate photometry very difficult. It 
has, however, been stated that a consumption as low as 0:6 watts 
per candle-power has been obtained, and this was long thought to be 
the limit, since both an increase and a decrease in the pressure of the 
mereury vapour in the tube proved to lead to a fall in the efficiency. 
The great length of tube (those of 110-volt lamps are nearly 1 metre 
in length and 3 cm. to 4 cm. in diameter). though promoting diffusion 
of light, is a disadvantage in some respects. The greatest disad- 
vantage under which these lamps labour. however, is the peculiar 
colour of the light. A line spectrum pure and simple is obtained, the 
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OF INCREASING WATTAGE AND TEMPERATURE. 


greater bulk of the radiation being concentrated in three lines into 
yellow, green and blue respectively, and the red clement. being almost. 
entirely absent. This line spectrum is, of course, characteristic of 
luminescence. 

Many attempts have been made to improve the colour of the light. 
For instance, it has been proposed to mix lithium salts in the mercury 
in order to provide red lincs in the spectrum ; also to modify the 
spectrum by the use of speciel electrodes ; also to derive red light by 
the degradation of the ultra-violct rays given by tho lamp by means 
of fluorescence. None of these methods appears vet to have erys- 
tallised into anything very practical. 

The Kiich Quartz Tube lm y. Recently. however, an interesting 
advance has been made in Germany by Dr. Kiich.¢ Hitherto, if the 
pressure within the lamp was increased beyond a certain point, the 
increase in temperature caused glass of an ordinary varictv to melt, 
and therefore brought the lamp to a premature end. Dr. Küch, 
however, constructed a tube of very refractory special quartz glass, 
which would stand a much higher temperature than ordinary glass ; 
it was then found that the efficiency increased as the power given to 
the lamp was increased, in accordance with the curve shown in 
Fig. 6. Another interesting characteristic of the lamp is the fact 
that at the high temperature and pressure existing within the lamp 
luminescence is partially replaced by ordinary incandescence, and 
the line spectrum broadens out into à more or less continuous one, 
with the result that the colour of the light is distinctly improved, 
and contains a certain amount of red rays. 

* . P. Z., August 20,H 908. 

| Paper read before the Verband Deutscher Elektrotechniker, 1907. 
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Table III.—Cost o/ Gas and Electric Lamps. 
(Assuming gas costs 0-2 fr. per cubic metre, electricity 0-7 fr. per kilowatt-hour.) 


Incandescent electric lamps. | 


Incandescent gas. 
Ё Carbon. 


32 c.p. for 300 hours. | 32 c.p. for 1,000 hours. , 
Upright. | Inverted. | 110 volt. | 220 volt. | 110 volt. | 220 volt. | 


| matically the conditions of the gas- 
. eous contents of the tube. These 
devices, however, were for long un- 
reliable. To Mr. Moore belongs the 
credit of having very carefully 
studied the conditions and qualities 
of gases most favourable to the 
production of light, and the inven- 
tion of an extremely ingenious form 


|. Tunysten. 


| Watts. | 


н рну ороним іо мм, Шаты АЕК АК АКА ИК valve by the aid of whieh, the 

————— —— MÀ Zs EE UDINE een een ОИ pressure of the gas within the tube 
Francs. Francs. Francs Francs. | Francs. Francs. was maintained exactly constant. 

Corresponding cost in francs ...| 0-016 0-016 0-077 0-084 0-0245 0-0315 The illuminant consists of a long 
Cost of renewals per hour.........| 0-0025 0-004 0-0017 0-003 0-0037 0-0062 tube, which may be 30 ft. or 40 ft. in 
Total cost of lighting per hour.. 00185 0-020 0-072 0-087 0-028 | 0-038 | length, filled with suitable gases at 
atest spherical candle-power ... 55 50 28 ; 28 | 28 | 28 a very low pressure and subjected 

ost per mean sph. c.p. per hour] O- 00032 0-00040 | 0-00258 0-0031 ; 9-001 0-00136 to an, electrical high-tension dis- 


Assuming cost of gas 0-10 fr. per cubic metre, electricity 0-10 fr. per kilowatt-hour. 


Cost of gas consumed ............ ! 0-008 0-008 0-01 0-011 | 0-0035 
0-0105 0-012 | 0-012 0-014 
0.00043 | 0-0005 


Total cost, including renewals... 


Cost per mean sph. c.p. per hour 0-00019 0-00024 


Formula enabling one to caleulate running costa of electric lamps :— 


PEE EE Au 
C= TL, 7,600" 


charge from a small electrical trans- 
former. If a house is lighted by this 
system the tube is supposed to ramify 
round the rooms and up the stair- 
case, and, in fact, entirely to replace 
the ordinary wiring. The consump- 
tion per candle-power of the tube 
varies according to the nature of the 
gas used ; so does the colour of the 


0-0045 
0-0072 00107 | 
0-00026 ' 0-00038 


where p— cost of lamp, p' == cost. perkw.-hour of electrical energy, In mean spherical candle-power, Т = life light. Thus a tube filled with nitro- 


Another striking peculiarity of the lamp arises from the fact that 
quartz glass allows ultra-violet Tight to pass through, whereas glass 
of the ordinary variety is gradually decomposed by it, or degraded | 


before lamp is discarded, W watts per mean spherical candle- power. | 


gen yields light of a yellowish, pink- 
ish colour. But by using carbon- 

dioxide Mr. Moore claims to obtain a beautifully white light which 

resembles daylight more closely than any other known illuminant. 


The Relative Costs of Different Illuminants. Having described so 


by it, into heat energy. As a result, the quartz tube lamp has a very many electrical illuminants, І may, perhaps, be expected to give 


| | i " i — - re 
БЕ 0 4 Jandus Regen | | 


Quartz Lams 


| | 
$ $ $ i | $ i i i i 
| | \|Energy-rate in Pence per Kilowatt-hour 
з 3 1 
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Fic. 7.—COMPARATIVR COST OF THE VARIOUS ILLUMINANTS. 


The cost of renewsl and maintenance is taken as Fx 1099 where L, means the mean 
tpheríca] candle-power, ix Ls 
J, life of lamp in the case of incandescent lamps: gluw:r in the case of Nernst lamps; 
electrode in the case of arc lamps: vapour-tube in the case of vapour tube lamps. 
P, price of bulb in the case of incandescent lamps ; renewal of glower and ballast iu the 
со Nernst lamps ; renewal of electrodes and trimming for arc lamps: tube for vapour 
pe. 


powerful action on the skin and eyes, and is also believed to possess 
special uses for the destruction of bacteria, the sterilisation of water, 
&c. For ordinary purposes of illumination it is necessary to screen 
the quartz tube with an absorbing glass envelope, which transmits 
the visible radiation but largely absorbs the ultra-violet light. 

The Moore Tube. It has, of course, long been known that gases can 
be made luminous when subjected to an electrical discharge in a 
highly rarified condition. The ordinary Geissler and vacuum tubes 
are illustrations of this principle. To Tesla and others had occurred 
the idea of utilising this effect in order to secure an efficient illuminant. 
lt was, however, found that the condition of the gases within the tube 
quickly changed, partly owing to the absorption of gas by the elec- 
trodes, and means had, therefore, to be adopted to control auto- 


some idea of their relative costs as compared with gas lighting, 
though the actual decision in any practical case depends very largely 
upon the local conditions. This is brought out by a table containing 
some results of M. Blondel.* 

Fig. 7 connects the cost of various electrical illuminants with 
various costs of electrical energy as given by Wohlauer. 


OTHER METHODS OF GENERATING LIGHT—PHOSPHORESCENCE AND 
FLUORESCENCE. 


There remains one conceivable method of generating lighting 
which has been carried to wonderful perfection for certain purposes 
by Mr. Hammer in the United States and others—that is phos- 
phorescence and fluorescence. 

The distinction between the terms ‘‘ phosphorescence” and 
fluorescence is that by the latter is understood the degradation 
of ultra-violet into visible light energy which takes place only while 
the stimulus is applied. Гһозрһогезсепсе. on the other hand, is 
usually taken to indicate an effect of this kind which continues after 
the stimulus is removed, so that we may excite a phosphorescent 
substance. and subsequently use the light that continues to be emitted. 
Prof. S. P. Langley, who studied the nature of the phosphorescent 
light from a firefly, characterised it as the most efficient illuminant 
in existence, and the researches of Nichols and others suggest that 
for some reason or other phosphorescent materials almost invariably 
contain the greater part of their radiation within the visible spectrum. 


(To be continued. 
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A DUDDELL OSCILLOGRAPH FOR USE ON A 
80,000-volt CIRCUIT. 


Thefollowing description refersto an oscillograph outfit manu- 
factured by the Cambridge Scientific Instrument Co. (Ltd.), 
and recontly tested at the National Physical Laboratory, for 
obtaining on a cinematograph film or photographic plate a 
record of tho wave form of alternating-current circuits up to 
50,000 volts above earth. 

The large number of high-voltage and extra high-voltage 
long-distance transmission schemes which have sprung up 
during recent years demands a more accurate knowledge of 
the voltage rises which may occur on such systems, and an in- 
vestigation of the reasons which veuse those rises. It is very 
unsatisfactory whor carry ing cut such investigations to trans- 
form down frort the-high voltage to the oscillograph, as by so 
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doing the sudden kicks of voltage, of which it is most im- 
portant to obtain a record, are wiped out entirely, or smoothed 
down in the transformer. 

Several oscillograph outfits have already been supplied for 
use directly without any transformer on 25,000-volt circuits, 
but the present outfit is the first one to be made for use on so 
high a voltage as 50,000. 

It is interesting to note that this outfit is being supplied to 


Fia. 1.—50,000 vor T OscILLOGRAPH. 


the Osaka Technical School, and it is a significant reminder of 
the thorough manner in which Japan is tackling the most difti- 
cult engineering problems and of the large number of high. 
tension water-power transmission schemes which are now in 
operation or under construction in that country. 

The oscillograph itself is of the Duddell oil bath pattern, 
and was described and illustrated in onr issue for September 


141 


5 x2. 


-r 


miu. 


Fia. 2.— Woven RESISTANCE. 


21, 1906. For a detailed description wet would refer our 
readers to that article, kut. inay herezutehtior that the oscillo- 
graph contains two, vibrators for- obtaining, simultaneously 
records of current and, voltage. Fach- vibrator consists of a 
single loop of phosphor bronze strip carrying a very small 
mirror bridging across the ioop, both sides of the strip being 
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carried through a very narrow gap between the poles of a 
permanent magnet. These two vibrators are arranged side by 
side in an oil bath. To indicate the skill which is required in 
the construction of one of these vibrators we may mention 


Fia. 3.—-RESISTANCE BOXES FOR ADJUSTING THE ÜÓSCILLOGRAPH 
DEFLECTION, 


that the phosphor bronze strip is only 0:14mm. wide by 
0:011 mm. thick, and the moving mirrors which bridge across 
the two parallel strips are only 1:5 mm. by 0:8 mm. The free 
periodic time of the vibrating system, undamned, is only 
хоо Second, and it is therefore capable of following accurately 
ы currents of а frequency of 200 or 800 periods per 
second. 
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Fia. 4.—RESISTANCKE IN OIL Tank. 


Perhaps one of the chief features of the 50,000-volt outfit 


illustrated by Fig. 1 is the precautions which are taken to 


prevent brush discharges or leakage current: The insulators 
are of ample size, and the porcelain stand which supports the 
oscillograph is 15 in. high. The oscillograph itself is covered 
by a smooth copper cover, sog tbat there will be no sharp 
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points to facilitate brush discharges, and this copper cover is 
in turn surrounded by a porcelain cover. Thorough precau- 
tions are taken to secure the safety of the operator, and a 
large sheet of plate glass is placed between him and the 
oscillograph, whilst on the operator's side of this plate glass a 
brass strip is carried completely round the falling plate camera 
case, and earthed to prevent any possibility of leakage currents 
straying near him. 

In such an outfit as this it is necessary to pay as much 
attention to the auxiliary apparatas, such a3 the resistances, 
thunts, &c., as it is to the oscillograph itself, and Fig. 8 illus- 
trates the small plug resistance boxes for adjusting the sensi- 
bility of the oscillograph deflection to a definite number of 
millimetres per ampere, and the Ayrton-Mather shunt through 
which the current is carried and across which one of the vibra- 
tors is connected. These resistance boxes and shunts are 


covered with a perforated zinc cover to avoid brush discharges 
from them, and the whole stand is mounted on large petticoat 
insulators standing about 12 in. high and having a maximum 
diameter of 19 in. TM 


Oscillograph at Barth Potential. 
Fic. 5.— RECORDS АТ 55,000 R. M. S. VorTs. 


To record the shape of the voltage wave it is necessary to 
have a series resistance free from inductance or capacity, taking 
about 0:15 ampere and capable of being connected directly 
across a 50,000-volt circuit. In this case the series resistance 
18 arranged in four separate sections, each section being 
mounted in its own oil tank. Each section 1з sufficiently well 
insulated from its case to stand 15,000 volts between the wirc 
and the case, and in order to make the total resistance suitable 
for connection across 50,000 volts, each tank is mounted on 
large insulators similar t» those already referred to. Three 
of these resistance sections are of 90,000 ohms, and the other 
18 80,000 ohms, with taps subdividing it into 10,000, 20,000 
20,000 and 30,000 ohms. They are made of constantan wire 
No. 38 S.W.G., woven with asbestos cord into a netting which 
18 suspended between porcelain bushings. Fig. 2 shows one 
of the woven resistances, whilst Fig. 4 illustrates one of the 
resistances in its oil tank. Each tank holds 80 gallons of 
transformer oil, which has been supplied in this case by the 
Vacuum Oil Co., and is known by them as “Gargoyle А.” In 
actual use these resistances will only be subjected to a very 
intermittent duty, but a heating run was made on them with 
full load current for six houra with the following result:— 

Temperature rise 21°C. after two hours, current 0°15 ampere. 


emperature rise 35°C. after four hours, current 0:15 ampere. 
Temperature rise 45°С. after six hours, current 0:15 ampere. 


The recent tests at the National Physical Laboratory, and at 
Which by the courtesy of the director our representative was 
le to be present, were of great interest. The whole outfit 
was connected up and then subjected to 100,000 volts R. M. S. 
above earth, the pressure being maintained for a period of two 


minutes without breakdown. We may mention that when 
this test was first made the fuse blew instantly, and on 
examination it was found that the current had jumped a clear 
10 in. from one of the resistance tanks to an article left in too 
close proximity to it. On removing this and repeating the test 
the satisfactory result already mentioned was obtained. The 
source of supply for these tests was a 20 kw. transformer, and 
perhaps the most important test was that of taking a record 
on the 50,000-volt circuit, firstly, with the oscillograph on the 
earthed side of the circuit, and, secondly, with tha oscillo- 
graph on the 50,000-volt side. Any leakage or b:ush dis- 
charge would by this test have been clearly shown up. 

In Figa. 5 and б are reproduced, by permission, the charts 
which accompany the report of the National Physical Laboratory. 
These charts are for two wave shapes—one at 55,000 volts 
R.M.S. and the other at 50,000 volts R.M.S.—taken with the 
oscillograph connected to the earthed and, secondly. to the 
50,000-volt side of the circuit. The report states that the 
similarity of these records indicates that they are independent 
of the relative potentials of the oscillograph and earth. The 


Volts. 


Volts. 


Oscillograph at Earth Potential. 
Fic. 6.—Recorps AT 50,000 R.M.S. Vorrs. 


wave of higher amplitude is in each case that of voltage, whilst 
the smaller amplitude wave is that of the current taken by the 
potential circuit of the oscillograph, the high sensitivity range 
of the vibrator being used. 

It is hoped that this outfit, which weighs no less than 5 tons 
(including 2 tons of oil required for the resistance tanks), will 
prove useful in throwing light on the phenomenon of the 
corona and other effects occurring on high-voltage circuits. 


THE SIGNALLING INSTALLATION AT YARNTON ON 
| THE GREAT WESTERN RAILWAY. 


The adoption of the electric motor for working signals and points 
on steam-driven railways has made a further step forward by the 
installation at Yarnton on the Great Western Railway of an all- 
electric power plant on the Taylor system, which has been modified 
and improved to meet the existing conditions by the contractors, 
Messrs. McKenzie & Holland, of Worcester. The general lay-out of 
the station at Yarnton, which is à junction on the Great Western 
Railway Co.'s Worcester line, about 4 miles north-west of Oxford, 
is shown in Fig. 3. А study of the diagram will show that there 
are two main lines, having а double junction with the London & 
North-Western Railway, for goods traffic only, on the east and a 
double junction with the Fairford single line on the west, together 
with the usual connections between the lines and à ground frame, 
all electrically controlled from a box on the down main line at the 
west end of the station. The frame (Fig. I) contains 43 working 
levers, together with seven spare levers to allow for extensions. 
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A separate lever has been provided for every signal, while 
the facing-point locks and bars work with the points, as 
is usual with power installations. It will be remembered 
that on the Fairford branch of the G.W.R. a svstem of audible 
signalling is employed. For this reason No. 41 lever in the Yarn- 
ton box is employed for working the warning ramp. which is em- 
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cannot be returned entirely to normal until the signal arm returns 
to the danger position. 

In order to dispense with friction clutches in the point machines, 
a new feature has been introduced by employing safety switches to 
guard avainst an excessive current burning out the motor or blow- 
ing the fuses, These switches are adjusted to operate at a pre- 


P 


Fic. 1.—LockiNG FRAME AT YARNTON JUNCTION. 


ployed instead of the distant signal on this branch, This ramp | determined load, and when this is exceeded a high resistance is cut 


gives à danger indication to all trains approaching the junction 
from the Fairford single line. For trains travelling in the opposite 
direction this lever is pulled over, and the ramp becomes inoperative. 

In most power-operated signalling installations the signalman 
has to wait, when pulling over or re-setting a point lever, for the 
return indication be- 
fore he can complete 
the stroke of the 
lever and go on to 
the next operation. 
This arrangement 
has been found in 
certain cases to be a 
disadvantage, and 
has certainly pre- 
vented the quicker 
operation of power 
Systems as against 
those worked in the 
ordinary way. In 
the arrangement 
used at Yarnton, 
however. thc signal- 
man pulls his point 
levers right over 
without waiting for 
the check - loek- 
return indication to 
be released, thereby 
enabling him to pull 
over his signal lever, 
though the circuit to 
the signal is not com- 


plete until the above indication has been received, while at the 
same time a visual indication is given, showing that each point has 


or has not responded to its lever. In the case of signal levers the 
check-lock-return indication is so arranged that the signal lever 


Fic. 2.—TRAiLING Роїхт MOVEMENT AT YARNTON JUNCTION. 


in which relievesthe motor from damage. At the same time a visual 
indication of the failure is given to the signalman, and he, by placing 
a point lever in the midway position, can immediately re-set the 


safety switch if the obstruction which causes the overload, such 


аз a piece of coal in the points, has been cleared. This arrange- 
ment, it is claimed, 
both protects the 
motor from overload 
and prevents any 
delay there would 
be in refixing the 
fuses. 

Another safety de- 
vice used at Yarn- 
ton, also employed 
on the electro-pneu- 
matic plant at the 
Glasgow Central 
Station, is that 
known as the “ con- 
stant detection.” 
The return indica- 
tion contacts. men- 
tioned above, аге 
usually only momen- 
tary in circuit, and 
this new arrange- 
ment is designed so 
that should апу 
points be moved 
or interfered with 
the roller on the 
lever actuating such 
points is automatically reversed sufficiently to break the signal 
circuits affected by the position of these points, and the signals con- 
sequently automatically go to danger or remain at danger as the 
case may be. 
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The mechanism used at the points themselves is very similar to 
that which has been used on other power- worked installations, ex- 
cept that the locking bar is coupled up in accordance with Great 
Western standards, while the plunger and pole changes are 
altogether different from what has been used before. Instead of the 
latter of these arrangements a patent combined circuit controller 
facing point lock and detector has been substituted. This arrange- 
ment controls the motor circuit, locks the points and closes the 
check-lock-return and indication circuit. 

The signals are operated by a motor fitted with a combined 
electric clutch gear and holding-off coil, When the arm is at an 
angle of 60deg.—that is, in the off position—a snap switch 
circuit controller cuts out the motor, the hold-off coil causing 
the signal to remain in this position. When the signal lever 
is put to normal, the holding-off coil is de-energiscd, the clutch isre- 
leased and the signal therefore gocs to danger without the motor 
or its gearing being rotated, thereby eliminating danger attendant 
upon gear wheels jamming and holding the signal ** off." 

The shunting signals are of the dwarf type with collapsible 
arms, and have white front lights for the night danger indication. 
They are operated in the ordinary manner by а solenoid, and are 
provided with a lock to prevent the arm being pushed off by hand. 

For this trial installation e special power house has been erected, 


builders for temporary purposes, charging their ordinary power: 
rates. 

At Woolwich Messrs. Lewis & Lewis, of Fulham, supplied plant 
for building purposes working from the borough electricity mains. 

In Hackney builders have been supplied with power for stone 
breaking and mortar mixing, and Messrs. Bentley & Sons and Messrs. 
Mowlem (Ltd.) are using the borough electricity supply for operating 
crancs and pumps in connection with sewage contracts which they 
have in hand for London County Council. 

At Battersea, in spite of the obstacle to taking full advantage of 
the use of electricity owing to the fact that the variation of systems 
of supply prevent contractors from keeping plant to suit every 
system, the local authority has given supply for hoists, &c. 

At Hammersmith. Messrs. Kingerlce & Sons are carrying out 
building contracts at Uxbridge-road ; Mr. W. 5. Chapman is deve- 
loping a building estate ; and Messrs. Mowlem & Son carried out a 
contract at Wood-lane, supply being taken from the Council’s mains 
in each case. 

The Brompton & Kensington Electric Supply Co. supplied power 
to contractors for the Underground Railways for operating com- 
pressors. 

The St. James’ d: Pall Mall Company supplied Messrs. Perry & 
Co.. of Bow, buifders of the Piccadilly Hotel, and Messrs. Patman 

С &  Fotheringham, of 


oe Islington, and Messrs. 

J 3 $^ Lorden & Sons, of 'Toot- 

E v ing, frequently carry out 

nt ЕГЕР" o — 8 AV work in their district and 
o | use electric power. 

> m D The Charing Cross, 

І 97 City & West End Com- 


pany do a good deal of 


business in supplying 

e power to contractors 
^^ | А during constructional 
Fig. 5.—GENERAL Layout or THE Links NEAR. YARNTON, work, For example, 


which contains a 10 н.Р. oil engine, connected to a gencrator which 
supplies the necessary current for two batteries of 60 cells. In this 
way sufficient power is provided by charging the battery for a period 
of three to four hours twice a week. The voltage used on this in- 
stallation is 120, the points taking 4 amperes and the signal 
2 amperes. Power is led to the points and signals by lead-covered 
cables which are flexible at the points so as to allow for any dis- 
turbance in the road bed. The wires controlling the distants and 
advance signals are carried beyond the home signals on poles. 
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ELECTRICITY IN BUILDING OPERATIONS. 
(Concluded from page 18.) 


Summary.—A description is first given of the application of the 
electric drive to the machinery employed by builders and contractors, 
typical installations being illustrated. The opinions of u few building 
contractors as to the advantages to be obtained by the use of electric 


they supplied a large 

amount of power to the 
Tube Railways during construction, and thcy have now from 600 
to 700 п.р. connected to deal with the London County Council deep 
level sewer, for air compressors for working the cxcavator shield, 
hoisting, and for working the underground locomotives. In addi- 
tion they have supplied power to а number of builders of large 
buildings, for example, the new War Oftice and Admiralty. 

The Westminster Company also find that the majority of build- 
ing contractors in their arca use electricity for driving hoists, jib 
cranes, mortar pans and crushing machines, and this points to the 
fact that they find it much more satisfactory than steam driving. 
As the Company generally carry out the lighting of the building 
after erection the temporary service is taken to such а place as 
would be convenient for the permanent installation. 

In Islington a considerable nuruber of motors have been installed 
in connection with building operations and the construction of tube 
railways, low level sewers, Kc. The following list, detailing such 
installations, gives an indication as to the length of time during 
which such temporary service may be expected to continue :— 


power are then put forward, and finally the position of the electric | Motors. | Date. For 
supply authorities in various towns is outlined, as indicated by the Contractors. Site. оа e c cQ “Cl Т 
pricee charged for electrical energy and the provisions made for hiring- м о. N. P. From | To В. 


out electric motors. 


4 T C. W. М: ‘thaws... Hi rhbury-cres. ..! 1 3 | 3/9/03 20 7/04 Flats. 
PRESENT STATE OF SUPPLY ТО BUILDERS bito 2 Ditis M16 2 5 mee Ditto. 
It з it afe tual work | Price & Reeves ...'Highgate-hill ...| 1 | 50 [10/11/04 | 21/5/06 Rly. tunnel 
would ope ek without reference, o acua work Mark, Patrick & Liverpool-road ..| 1 | 15 | 26/4/07 [16/10/07 New wing 
accomplished, that the variations in prices and facilities | Yon | "OE hospital 
detailed above would have a considerable effect in limiting the | U.K. Fire Proof- (Kingsland Green, 1 | 6 | 18/4/08 | 27/7/08 Litt. 
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electric power to builders is not only appreciated at present, 
but must, by virtue of its satisfactory performances in the 
past, become the premier method of temporary power supply 
in the future. For example 

At Hampstead Messrs. Kingerlec & Sons, of Oxford, used motors 
running from the electricity supply for driving a mortar mill and 
also for hoisting when building the new theatre in the borough. 

Chiswick Electric Supply Corpn. have supplied electricity to 


At Fulham arrangements have in several cases been made for 
contractors to take power from the Council's mains for building 
operations, particularly where large public schools are being erected. 
In two recent cases, the saving over ordinary hand labour was 
enormous. When the contractors were first approached they were 
employing four or five men per day for hoisting. These were 
replaced by one man and the motor on the crane. 
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At West Ham a supply of current has been given both for power 
and lighting during the last few vears to the various contractors who 
have carried out work in that borough, some details of which have 
been given above. In one case a contractor has in many instances 
installed motors when carrying out contracts in the district, such 
motors being used in preference to the portable engine which had 
previously been in use. In many instances these contractors went 
so far as to purchase motors for the work. In both instances men- 
tioned above permanent services were laid into the respective pre- 
mises, the result being that the supply department had no difficulty 
in persuading the proprietors to instal electric light in preference to 
any other form of illuminant. 

Marylebone electricity department has made a speciality of push. 
ing this class of work. Three years ago practically all the building 
work in the borough was carried out by the use of steam. At thc 
present time, with one or two exceptions, all the work is dene bv 
electric motors. During the last few vears the department has 
connected several hundred horse-power of temporary motors for 
this purpose, and in every case these have given great satisfaction 
апа have shown considerable economy over steam. Recent exam- 
ples, illustrating building work carried out in Marylebone are: 
Northgate Mansions, Regent's Park, by Faulkner & Sons; Ortho- 
раіс Hospital, Bolsover-street, by Holloway Bros.; buildings in 
Cavendish-square, by Higgs & Hill. On all these jobs electricity is 
being used. In the last-mentioned case the motor operated so well 
that it was removed to Harley-street, where the same contractors 
are doing building work. It will be of interest to state that the 
Westminster Construction Co. are employing 60 н.р. of temporary 
motors in the new London County Council lcw-level sewer. 


In the provinces the outlook is equally promising :— 


At Sheffield electricity has been used for building operations to a 
considerable extent. Among the number of recent users have been 
J. Parkinson & Sons, of Blackpool, who built the Hippodrome, and 
the Waring White Building Co., who are building the new Post Office. 
There are also a large nuniber of motors working mortar mills. stone 
crushers and similar machines in builders’ yards, and these may be 
looked upon as permanent consumers. 

At Leeds there is at the present time a concrete mixing machine 
running by electricity for a contractor in the town, and also a mortar 
mill and stone dressing machine. "The work of H. Atkinson & Sons, 
of Carlton Hill, has been mentioned, and Mr. Paul Rhodes, of 
Skinner-lane, is also a building contractor who has had considerable 
experience with the use of electricity. 

At Hull there has been considerable activity among building con- 
tractors in the use of electric motors. Among the buildings on 
which electric power from the Corporation supply has been used 
during construction may be mentioned the new City Hall, the 
Queen's Hall, a flour mill belonging to Messrs. Rank and the offices 
of E. R. Dixon & Sons. The rates quoted for such purposes were 
the ordinary rates for motive power supply, Inasmuch as the 
supplv is generally for a short period and the connection expenses 
are high it is found impossible to go below these figures. Even at 
the figure of 2d. per unit for jib cranes and builders’ apparatus 
generally electricity is found considerably cheaper than any other 
form of power. 

In Manchester. supply for temporary purposes is frequently 
furnished, and among recent work mav be mentioned the new 
Southern Hospital in Oxford-road, the India building in Whitworth- 
street, the London & North-Western widening at London Pridge- 
road, all by R. Neil & Sons, Manchester; the lire station at London- 
road, two warehouses in Princess-strect, and new baths at Blackley, 
by C. H. Normanton & Sons, Manchester; the Refuge Assurance 
Buildings and the new l'alatine Bank, by W. Brown & Son, Salford ; 
and buildings by J. Gerrard & Son, of Swinton. 

Sunderland Corporation has supplicd power to the contractors 
who built the King's Theatre, the new tire brigade station, the new 
volice station, the River Weir Commissioners’ offices. some large 
grain silos, and the North-Eastern Railway Co.'s new bridge across 
the Weir. 

Newcastle-upon-Tyne Electric Supply Co. have a number of con- 
tractors who make it their practice to use current from the com- 
pany's mains for teniporary building work, among whom may be 
mentioned Mr. W. T. Weir, of Howden, Mr. S. E. Davidson. Messrs. 
Stephen Easten, Jackson & Sons, Elliott Bros., &c. The majority 
of these firms and several others take supply from the company for 
their requirements in their permanent building yards. 

In Glasgow temporary supply has been given for building the 
University at Gilmore Hill. Here a 20 н.р. crane and pan mill of 
12} U. P. were used by Muir & Sons. For this job there was an over- 
head conductor for about 240 yards. In the construction of the 
York Hill dock а 25 н.р. motor for а saw mill and one of smaller 
power for а 8tone breaking and pan mill, together with the lighting 


supply, was used by McAlpine & Sons. In building tenement pro- 
perty motors for pan mills were used in three cases. In building the 
Lowery Building in Washington-street a 15 н.р. motor was used for 
a hoist for carrying material for the fire-proof floors. An 8 H. P. 
motor was used on a crane in the building of the Cancer Hospital at 
Garnethill, and in building the U.F. Church at Lindoch.street 
Wilson Bros. used a 12 н.р. motor for crane purposes. There was a 
10 н.р. crane used at Langfries building in Sauchiehall-street, which 
was afterwards removed to MeGeoch's building in West Campbell- 
street, and then to the National Bank Buildings at St. Enoch-square. 
А 10 п.р. motor for hoisting was used by the Fire Proofing Co. at the 
Royal Infirmary. Glasgow has been executing a large drainage 
scheme and services have been laid which will require to he taken 
out ultimately, Lut in these cases the operations extend over several 
years and go on night and day. In connection with the sewage 
operations electricity has been used for cranes, hoists and air com- 
pressors, these compressors having motors of 56 н.р. running con- 
tinuously. In these cases duplicate supplies have been installed so 
that current may be taken from either of the services by means of a 
change-over switch. Supply has also been taken for lighting 
tunnels. At Finneston.street a 10 н.р. hoist was used for raising 
the débris from the tunnel and taking the workmen up and down, 
and an electrically-driven pump was also used by McAlpine (Ltd.). 
At St. James-street a 6 H.P., an 8 H.P. and a 20 н.р. motor were used 
for cranes and a 50 н.р. motor for an air compressor. At West- 
street, where Charles Brand & Sons are the contractors, a 55 H.P. 
motor is used for an air compressor. In the сазе of general building 
such as those above enumerated cranes and pan mills predominate 
and the motors vary from 10 to 12 B. M. p. 

Edmundson’s Electricity Corpn. have in many cascs put in motors 
for running mortar mills and pumps, and in a few cases for hoists. 
They have also supplied on three occasions large motors up to 
30 н.р. for pumping in the streets during the construction of main 
drainage systems. The price of current is generally moderately 
large, this business being obtained at a very good figure, as a motor 
is very much more convenient than bringing a steam engine on to 
the ground. For the large pumps on sewage working the price is 
lower. 

At Brighton, which is a purely residential place, there are 
not many high buildings, but during the reconstruction of one or 
two large buildings and banks, where the electric service has been 
available, the builders availed themselves of it for operating cranes, 
pugmills and saw benches. 

In Cardiff not many inquiries have been received by the Corpora- 
tion for this class of work, although thcy allow temporary wiring. 
In the construction of the new University buildings, the contractors 
(E. Turner & Sons, Cardiff) put down a complete Crompton electric 
generating equipment for the temporary work, the Corporation 
supply being at that time not near the building. 

In Bristol temporary supply was given for building purposes to 
the Merchant Yenturers’ College, Unitv-street, the rebuilding of 
which, after the fire, was carried out. by Messrs. Wilcos, of Wolver- 
hampton. The Co-operative Wholesale Socicty are also taking 
temporary power for building their new flour mills at Avonmouth, 
and among the various contractors to whom the Electricity Depart- 
ment has from time to time given temporary supply may be men- 
tioned W. Cowlin & Sons, Bristol, who have executed among other 
work the Art Gallery, and tobacco warehouses for Messrs. УУ. D. & 
H. O. Wills; R. Wilkins & Sons. who have put up buildings for 
Lindrea (Ltd.) and others; J. S. Fry & Sons, the cocoa manufac- 
turers, and E. Nuttall & Co.. Bristol. who have built sheds for the 
Dock Committee. 

At Belfast a good deal of work has been done in building opcra- 
tions by means of electricity in the case of large ferro-concrete coal 
bunkers, the building of the Belfast Hippodrome, interior work in 
the new building of the Good Shepherd Convent, and in warehouse 
work. This was chiefly for lighting during erection, but hoists of 
10 п.р. and 15 н.р. have also been used. 


SUMMARY. 


It will be seen from the foregoing information, derived 
from communications received from supply undertakings, 
plant manufacturers, contractors and others interseted 
in this important subject, that growing attention is being 
given to producing machinery suitable for temporary work 
such as is used by building contractors. The suitability of 
electric driving is becoming more and more appreciated. 
Some of the users of electrically-driven machines, however, 
apparently think that there is yet room for improvement in 
this class of machinery. It will be noted that in some cases 
both corporations and private companies hire out motors 
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suitable to the nature of the supply, and if this practice could 
be extended it would presumably benefit alike contractor, 
motor builder and supply undertaker. In some cases con- 
tractors own their own motors, but it is obvious that con- 
tractors can only afford to buy their own motors where the 
area is wide and the supply available is not too much cut up 
by too great a variety of pressures, or in smaller areas where 
building operations are on a big scale. These difficulties would 
be considerably reduced if the nature of the supply could be 
more uniformly standardised. This would encourage con- 
tractors to acquire their own motors, which would then come 
into general use. The disability which at present attaches to 
corporations in the way of hiring out plant undoubtedly 
hinders expansion, and it would appear that some improve- 
ment in conditions is necessary in a good many cases. This 
is shown, for example, in the case of Croydon, where Mr. 
Cramb is strongly of opinion that it is necessary that supply 
authorities should be in a position to hire out motors and 
starters, and he mentions that in his particular case he loses a 
great amount of revenue and is severely handicapped on the 
score of hiring out motors and apparatus. As regards price, 
this is largely determined by local conditions, as in some cases 
the scale of charges is compiled to meet the needs of large 
lighting loads, while in other cases power load is what is sought. 
Up to the present, it may be said that supply authorities have 
not, as a rule, regarded the temporary supply to builders as 
being in the nature of a special inducement to a future large 
permanent demand, and, therefore, the practice of adhering 
to ordinary motor rates might possibly, in some cases, be 
relaxed to some extent. | 

The general impression left, after an exhaustive survey of 
present conditions indicated by the above notes, is that the 
application of electricity to building operations is, speaking 
generaly, at the present time, in & very healthy condition 
throughout the United Kingdom, and can be greatly improved 
if electrical contractors’ associations, supply authorities, and 
manufacturers of electrical apparatus wil work together in 
order to convince the architect and builder that a supply to a 
building from the earliest moment is beneficial. It is sub- 
mitted that such a course would be of the utmost benefit as 
securing almost automatically the adoption of electricity in 
new buildings as they come into existence, and thus secure an 
increment to the load which in the present state of rapid 
expansion and improvement of our large centres of population, 
їз one of the most important assets of an electricity supply 
undertaking. 


THE USE OF BUFFER BATTERIES IN CONNECTION 
WITH ELECTRIC TRACTION SYSTEMS.* 


BY A. W. E. HABRIS, B.SC. 


_ Summary.—The author deals with the general considerations govern- 
Ing the installation of a battery, and emphasises the need of designing 
И азап integral part of the whole scheme. The necessity for using an 
automatic booster is indicated, and the principal types of booster are 
then described, diagrams of each being given. Finally results actually 
obtained in practice are illustrated by curves from quick-spzed record- 
Ing instruments. 


The tendency nowadays with all concerns using power of any kind 
is in the direction of equalising the load on the generators by the 
employment of some auxiliary storage-device. The advantage of 
this is that power can be produced at a less cost per unit owing to 
the main generators always working at full load or thereabouts. The 
flywheel formed one of the earliest and simplest methods of taking 
up shocks, and the modern development of this method is in the form 
of various systems of flywheel energy storage. For long-continued 
peaks a flywheel system is obviously unsuitable; but it has been 
loag recognised that the electric storage-battery affords great possi- 
bilities in this direction. 

Batteries are, perhaps, superfluous on a large traction system, 
waere the station is supplying power to 500 or 600 cars at a time, as 


* Abstract of a Paper read before the Birmingham Association of 
Students of the Institution of Civil Engineers. Published by per- 
mission. 


the peaks then overlap and a very steady load is obtained without 
their use. But in the case of a smaller scheme, or an electric railway, 
the advantage of a battery is realised. The starting current for a 
train is often three times as much as the normal running current, and 
these peaks sometimes overlap, throwing very heavy loads on the 
sub-station and generating-station plant. The advantages of a 
battery do not end here ; a large battery can often be used to main- 
tain the supply for а short time in case of a shut-down at the main 
generating station, and it can be used for general lighting at night, 
often forming a most useful standby in this case. 

Of course the main generator load will not be kept quite constant, 
аз the controlling booster will not reverse instantaneously ; but it is 
remarkable how quickly a battery will follow up the peaks. It is 
always worth while to put in a battery large enough to take up the 
greater part of these, though the tendency is in the direction of in- 
stalling too small a one. In one scheme known to the author 


there are two sub-stations, and the load in each varies from zero to 


2,500 kw. in less than a minute. At the one sub-station the battery 
will only take a quarter, and the generators have to take the remain- 
ing three-quarters; further, the maximum charge of the battery being 
400 kw., the generator load will vary from this 400 kw. up to 1.900 kw. 
At the other sub-station, on the other hand, a battery that will take half 
the load is installed, and, as it has a charging input of 800 kw., the 
generator load only varies between 800 and 1,250 kw.—a much better 
steadying effect. The latter size would seem to be well worth the 
extra capital cost, fewer generators having to be run; and it also 
possesses the additional advantage that its maximum discharge of 
3,400 amperes would' enable the train service to be kept going at 
reduced pressure during any short shut-down, while the smaller 
battery would be quite incapable of doing this on its section. 
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Fic. 1.—S1xPrLE FORM or AUTOMATIC BOOSTER. 


It. has often been asked Why have a booster at all, and not let 
the generator pressure drop with that of the battery ? " This is often 
done, a 5 per cent. drop, say, being arranged for; but in such case the 
maximum output of the battery cannot be utilized, as the pressure- 
drop is then as much as 20 per cent., an amount quite out of the 
question for the generators. Either, therefore, а battery two or 
three times as large as necessary must be installed and not worked 
up to its full capacity, or else an automatic booster must be used. 

One of the simplest forms of automatic booster is illustrated in 
Fig. l. In this the battery works as usual in parallel with the main 
generators, being connected through the booster on to the bus bars. 
The booster is motor-driven and permanently excited off the bars 
by means of a fine winding, A, this being always adjusted so as to 
charge the battery. 
of a few turns, and carrying the main station load or some propor- 
tional part of it; this winding is arranged to make the booster dis- 
charge the battery, the amount of this discharge being about pro- 
portional to the increase of station load. The booster fizld is 
under-saturated so that its armature voltaze is always directly 
proportional to the exciting current, this applies to all direct-acting 
types of booster. The most usual way of arranging the thick- 
coil circuit is to put а low resistance in the mains, which will divert. 
sav, 10 per cent. of the current round this coil. It will therefore 
be referred to as the diverter coil. 

This simple type of booster, however, has the disadvantage that 
it does not compensate for the state of the battery. That is. 
the pressure of a battery in normal condition, about three- 
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Wound over this is a thick coil, B, consisting 
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quarters charged up, will drop, say, 10 volts on а 100 amperes dis- 
charge, but for the first half-minute the drop will be less than this, 
while if the load continues the pressure will drop more than 10 volts. 
Now the '' diverter " is designed to give this 10 volts with a certain 
load on the station, so that the effect will be for the discharge to 
diminish, throwing an increased proportion of load on to the main 
generators, Furthermore, the battery pressure on charge rises con- 
siderably, and the charge would drop off in turn unless some device 
were used to prevent it. A third coil, or third source, of adjust- 
ment, therefore, has to be added as compensation. 

Highfield Booster.*—The first in this country to bring out a system 
using a third source of regulation was Mr. J. S. Highfield. Не added 
an exciter running on the same shaft as the motor and booster, and 
designed to give a voltage equal to the normal voltage of the battery. 
Аз shown in Fig. 2, the exciter and battery are connected in parallel 
the shunt А of the booster being in between. If, now. the battery is 
charging and its pressure higher than normal, a current will flow through 
the field-coil to the exciter, which runs at constant voltage. This 
will tend to charge the battery, and the higher its voltage the larger 
the current flowing to boost up. Оп the diverter coil B causing a 
discharge the current in the shunt reverses, as the voltage of the 
battery is now lower than that of the exciter, and this coil will actually 
help the diverter. In addition, if the load continues on for long, the 
battery volts may drop, but a larger current will then flow through 
the shunt, making the booster help the battery still more. The shunt- 
coil thus always kecps the battery-plus-booster voltage constant. and 
the charge or discharge is then proportional to the current in the 
diverter—i.e., to the total load on the station. The charging ten- 
dency is given by slightly lowering the exciter voltage. A thick series 


FIG. 2.—HIGuFIELD BOOSTER. 


coil, C, is also sometimes added to compensate for part of the voltage 
drop taking place on load, but this coil is not essential to the working. 
Аз regards practical details. the motor is run with an under- 
saturated field, so that any alteration in the 'bus-bar voltage will 
alter the field in the same proportion as the armature. and an almost 
constant speed can be kept. A differential compounding coil is 
sometimes added to keep up the speed on load, but it is best to have 
a slight speed drop to prevent the motor racing. The exciter, on the 
other hand, has a good stiff field to enable it to keep constant pres- 
sure, even under a slightly varying speed. It is self-excited, and its 
voltage is adjusted on the shunt rheostat R. A considerable number 
of these boosters are running in sub-stations and generating stations. 
The largest so far built are those at the Royal Oak sub-station of the 
Great Western Railway, which control a 600-volt battery, capable of 


giving 1,700 amperes for an hour, or 3.400 amperes on momentary. 


peaks. At the Shepherd’s Bush sub-station on the same line one of 
half this capacity is installed. and there is a slightly smaller one than 
this on the North Metropolitan system at their Wood Green sub- 
station. These are all multipolar machines built by the Electric 
Construction Co., of Wolverhampton, most of the earlier machines 
being bipolars. 

H. C. C. Automatic Booster—It will be seen that, in a Highfield 
booster, the exciter, running as it does at constant voltage, tends 
to keep the 'bus-bar pressure also constant, according to the equation 

Battery volts + booster volts constant. 
It, however, a violently fluctuating load comes on, it is impossible 
to keep the voltage steadv. and the booster in its endeav ours to do 


* Proc. Inst. Elec. Eng., Vol. XXX. 1900-01, p. 1040. 
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so will hunt, generally upsetting matters still more. This fact caused 
the E.C.C. Co. to bring out another type of booster, designed by the late 
Mr. W. G. Strang, in which the charge and discharge do not depend 
on the 'bus-bar voltage. but depend entirely on the current in the 
diverter coil i. e., on the station load and the equation then becomes 


Battery volts + booster volts=’bus-bar volts 


(which latter may not be constant). 

From Fig. 3 it will be seen that coils B and C fulfil essentially the 
same functions as in the Highfield booster, but coil A and the exciter 
are connected across the booster instead of across the battery. If 
the exciter voltage is zero then the difference in pressure of 50 volts 
between the ’bus-bars and battery will give 50 volts across the booster 
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Fia. 3.—E.C.C. Booster. ies 


field, which in turn wil! induce 50 volts on thc booster, causing the 
battery just to float on the line with no current flowing. On making 
the exciter give. say, 20 volts in the required direction, there will 
then be 70 volts on the field, which will cause the booster to 
charge, and to increase this charge until its C.R. and react- 
ance drop just amount to the 20 volts. The diverter coil may 
overcome this field and cause it to reverse, but there will always 
be the exciter voltage tending to give a charge directly the 
diverter current drops off. Thus, whatever the 'bus-bar pressure 
may be, the coil À will always keep the battery just floating, and the 
charge and discharge will depend on the station load and on nothing 
else. In addition, a variation in exciter voltage has only a small 
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Fic. 4.—LANCASHIRE Dynamo Co.’s BOOSTER. 


effect. This exciter is working at from 15 to 20 volts., being excited 
off the bus bars, and controlled on the rheostat R. 

Another advantage for traction work is that when a sudd-n dis- 
charge comes on, the speed of the whole set drops at first. causing 
the exciter voltage to drop also; but this voltage drop on the E. C. C. 
booster gives а decreased charging tendency, causing the discharge 
to kick-up at the beginning. just where it is needed to increase the 
quickness. Several of these machines are now running and give very 
satisfactory results. 

Lancashire Automatic Booster.*—The connections are illustrated i in 
Fig. 4, and. as in the last example. the coil А is connected across the 


* Proc. Inst. Elec. Eng., Vol. XXXVI, 1905-06; p. 591. 
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booster, but there is no exciter used. The charging tendency is 
obtained by means of an oxtra coil, D, connected straight across the 
mains, the exciter thus being done away with. However, all the 
eurrent in coil D is sheer loss, and if this current is made large good 
control is obtained, but the efficiency is low; while if the cur- 
rent is small with higher efficiency the control is not so steady. 
There is a booster of this type on the Lancashire & Yorkshire 
Electric Railway between Liverpool and Southport, working 
a 500 volt battery with a momentary discharge rate of about 4,000 
amperes, and giving good results. This and the other machines working 
in various places are all built by the Lancashire Dynamo & Motor Co. 

Other Ty pes of Automatic Boosters.—The foregoing may be referred 
toas simple direct-acting boosters, inasmuch as the various controlling 
coils act directly on the booster field itself. There are other types, 
however, in which the diverter and other coils are wound in the form 
of a solenoid, or on to the field of a small auxiliary motor ; these work 
the arm of a rheostat which controls a single-shunt winding on the 
booster. The advantage of this form lies in its ease of application to 
existing non-automatic boosters to convert them to automatic work- 
ing; а finer adjustment of the voltage and load is possible, and, in 
addition, an ordinary motor can be used to drive the booster, in- 
stead of one with specially-designed fields. Their disadvantage 
would seem to lie in the fact that there is a double chain of regulation 
to be effected. The small motor or solenoid has first to be moved 
and the booster field then adjusted, instead of the windings affecting 
it directly. The action is, thercfore, theoretically not so quick, but 


it should be satisfactory where the load fluctuations are not par- 
ticularly rapid. | 
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Fia. 5.—TILNEY BOOSTER. 


Tilney Automatic Booster.*—This booster belongs to tho last-men- 
tioned class, and its regulating ficlds arc wound on a small motor whose 
armature carries the contact arm of an adjustable rheostat, and 
makes only a fraction of a revolution at a time.  A'diagram of the 
essential foatures is shown in Fig. 5. The auxiliary-motor armature 
carries the contact arms X. working across the potential rheostats P 
and R, and tapping current on to the conductor bars Q and S, the 
lower one of these bars being divided into two halves. (These con- 
tacts are really arranged in a circular form, but are shown extended 
here for simplicity.) There are four field-coils wound on the auxiliary- 
motor magnets : Diverter coil B, adjustable coil D and two coils C, С”, 
which neutralise either of the former two. The motor armature, 
which always has а certain current passing through it, is moved by 
the action of these coils on its magnet poles. It will be noticed that 
only the main generator current is carried by the diverter, and not 
that of the whole station. If, therefore, the battery volts go down 
and the charge is reduced, the extra load on the main generators will 
increase the diverter effect and bring up the discharge again, thus 
keeping these generators on constant load. 

(To be concluded). 


* Proc. Inst. Elec. Eng., Vol. XXXVI., 1905-06, p. 605. 


Fia $.—Interior or COLUMN PATTERN 


CLARK FISHER GALYANOMETERS. 


The early electrical measuring instruments, though they did 
measure, did not always do it very well, and required that great care 
should be taken in the way in which thcy were used and in the choice 
of the position in which they were set up. As an example of this we 
may mention the great sensitiveness of the ordinary Kelvin galvano- 
meter to vibrations and stray fields of all kinds, a sensitiveness which 
has rendered its use impossible in all but very isolated situations, and 
has made the employment of the moving-coil type of instrument 
necessary. 5 

In designing galvanometers of the latter type the Reason Mfg. Co., 
of Brighton, havc paid great attention to rigidity and convenience in 
use combined with a high degree of sensibility. With regard to 
this last it is thought that the mere statement of deflection without 
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Fic. 2.—SuSPENSION 


INSTRUMENT. IN CoLUMN PATTERN 


GALVANOMETER. 


reference to time is much to be deprecated, for in the choice of a 
galvanometer the period of vibration must be taken into account, as 
it not infrequently happens that an instrument is chosen for its high 
sensibility and sct to work for which it is totally unsuited. For 
instance, a long period instrument is useless for snap " readings. 
In what follows we give short descriptions of certain instruments 
in which the foregoing principles are embodied, manufactured by the 
Reason Company. | 

The Clark Fisher column pattern of galvanometer is of the moving- 
coil type, and is built on rigid and substantial lines, with maximum 
convenience of access to interior, as shown in Fig. 1. The mere with- 
drawal of the top tube allows of the front half of body to bc entirely 
removed for inspection, adjustment or exchange of coils. The coils 
are of a ring form, with top and bottom cups for the reception of 
coned conncctors, attached respectively to the suspension and lower 
connecting spiral, as shown in Fig. 2. The suspension is a long one 
(standardised by a repair block to be mentioned later), having its 
top conncetor held in the jaws of a wire chuck," capable of vertical 
and rotational adjustment; the bottom connector is a double- 
flanged pin having a coned head. On this the mirror fitting is held 
by friction, and therefore is capable of adjustment relative to the 
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Any twist in the suspension can be removed by the torsion head, and, 


plane of the coil. 


home. 
effected by means of the repairing block, Fig. 5. The top and bottom 


A similarly flanged pin is attached to the lower 
spiral connection. Both pins have free movement in the guide | for travelling, the suspension is lowered and the guide clips pushed 
In the event of injury to the suspension, a replacement is 


plates (which also serve as clamps) which are used to facilitate the ex- 


The body of the instrument revolves in a tripod 
The mag- 


fittings of the suspension are held in spring clamps a fixed distance 


change of the coils. 
base. which, when once levelled, admite of free rotation. 
nets are well aged, well made, and with yoke and pole-pieces of the | apart, and a length of suitable suspension strip is threaded through 


best iron. 


most constant in strength. 


Fic. 3.— VERTICAL BRACKET AND 


SCALE FOR GALVANOMETERS. 
The coils being of simple construction, a number (of either ballistic f port. The instrument may be used for many purposes in which it is 
customary to employ a reflecting galvanometer, as, owing to the 


by repeated forging, necessary for conversion into cylindrical or 
horseshoe form), experience having shown that such magnets are | whole is placed in position in the instrument. No measurement is 
required, and very little flux need be used. 
CT 
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Fic. 4.—SipE VIEW ОЕ 


They are of laminated straight form (proved to retain | the centre of each and attached to the wax screw heads, as shown. 
the characteristics of the finer steels, which are more or less destroyed | A soldering iron is then applicd to the respective ends and the waste 
snipped off. The fittings are then released and the suspension as a 
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or Rerarr Brock FOR CraARK-FISHER 


5.—ELEVATION 
C(ALVANOMETERS., 


The next item of interest is the Clark Fisher vertical bracket 
This vertical arrangement of gal- 


and scale for galvanometers. 
vanometer has found considerable favour since its first intrcduc- 


\ general view of complete bracket, with galvanometer and 


tion. 

Nernst lantern in position, is given in Fig. 3, and the side view 

(Fig. 4) shows more fully the optical system whereby the beam of 
i light from lantern тау be deflected by a reflector to the mirror, 
and from the mirror by reflectors to the translucent scale. The 
whole is substantially made of metal, with a full complement of 
| adjustments, the scale face being approximately 12 in. from face of 

P. d wall. The brackets are suitable for any make or type of galvano- 
| meter, and are reversible when desired, and, in cases where an open- 
1 ing exists at the back of the bench, the relative position of scale and 
i galvanometer are reversed, so that the latter is about 18 in. from the 

| floor level and the scale is above table level. This is decidedly con- 


venient if frequent alterations in, or adjustment of, the galvano- 
The scale fitted to all patterns is usually 


meter have to be made. 

a 50 em. with centre zero. Side zero, or any other scale, may, how- 
ever, be fitted on request. The screen of translucent scale is of very 
thick glass, one side of which is finely ground, like the focussing screen 
of a camera. "Thus the total normal length of beam from mirror to 
scale is 1 metre, but can be increased or diminished as desired. 

The single-pivot “ Petal” pattern galvanometer (Fig. 6) is also 
of interest. These instruments are of the moving-coil type, with 
twin spring control. The coil has a frictionless movement on a re- 
tractile single pivot, which is automatically withdrawn and sheathed 
when the instrument is lifted up or during the vicissitudes of trans- 
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Fig. 6.—SiNaLE Pivot “ PETAL” GALVANOMETER. 


VERTICAL BRACKET. 


sibility is possible. 


absence of undue friction, a very weak spring control and great sen- 
The 


In fact, when desired, the full scale range may 


or aperiodic type) can be supplied of different characteristics. As 
already explained, they are of ring shape, with diametrical sockets, 


as shown in Fig. 2. 
direct pull against the pin flanges and iron core the coned connector 
is withdrawn from its socket in the coil. The coil is then pulled 
forward and similarly released from the lower coned connection. 
By reversing the order a new coil can be inserted in a similar manner. 


In removing a coil, the suspension is first lowered 
until the coil rests on the core, the top guide is firmly raised, and by | be obtained with from 3 to 5 millivolts or 0-05 milliampere. 
instruments are unaffected by vibration, and under ordinary con- 


ditions require no levelling, but in order to meet the possibility of 


very uneven or sloping surfaces levelling feet are provided. For 
normal purposes, coils of 5, 50 and 200 ohms are fitted, but; where 
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circumstances or special requirements nccessitate, either other re- 
sistances are substituted or additional resistance is inserted in series. 

The moving system of all types of instruments are of the form 
shown hercwith in Fig. 7. They are fitted in a strong case of alumi- 
nium or brass, having silvered scale and mirror. The circular coil 
is shown supported at a jewelled point in its circumference by a 
single pivot held up against a spiral spring by the weight of the in- 
strument acting on a plunger, which brings pressure to bear on the 
tail end of the pivot stem by means of the flat metal spring. On 
lifting tho instrument this spring is released by the plunger, and in 
falling first allows the pivot stem to fly back into its sheath, and 
secondly clamps the coil. To the torsion head, or zero adjustment. 
are attached two control springs (not shown), which also serve as 


Fic. 7.—Movixa SYSTEM СЕ 'IN CBARK-FISHER GALVANOMETERS. 
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conductors, and avoid the necessity of flat silver connections, which 
have a retarding and '' creeping” effect on the coil. Contrary to 
supposition, the moving system comes to rest instantly, all tendency 
to swing or sway in a direction at right angles to the plane of the coil 
being converted into a slight residual vertical motion of the needle, 
which in no way affects the readings, but on the contrary, by en- 
suring an absence of stickiness,” effects greater accuracy. 


THE WEISS LABORATORY ELECTROMAGNET.* 


BY M. P. MISSLIN. 


No modern clcctrical testing laboratory can be considered as having 
a complete equipment of apparatus without possessing an electro- 
magnet of great strength. "Thanks to the researches of Stephan, 
the most advantageous form of pole-pieces has becn known for some 
time, but the question as to the dimensions to give the magnetic 
circuit hes generally not been solved in the same satisfactory way. 
The usual procedure to nbtain powerful magnetic fields consists in 
magnetising two cylindrical coils, separated by a gap, parallel to 
their common axis. With most of the magnets previously designed 
it is impossible to approach a magnetic intensity ncar saturation. 

Fig. 1 shows a ring interrupted by a gap and the magnetic field 


Fic. 1.— Rixa ELECTROMAdNIT. 


produccd by means of a winding uniformly distributed over the whole 
ring surface. It will be noted that the density is not the same in all 
parts of the ring, and that the deviations of the flux increase toward 
the poles. The part B, most distant from the poles, will thus become 
saturated first, and will play the part of a second gap, whereas the 
remaining portion of the ring will behave as if the magnetic circuit 
were opened at B. From the time of saturation at section B the 
increase of flux, with an increase of magnetomotive force. is so slow 
that experimenta will have to be interrupted long before the flux has 
reached its maximum value, which corresponds to the saturation of 
the pole-pieces, owing to the excessive heating of the magnetising 
coils, For the above reasons it is not possible to obtain saturation 
of the pole-pieces with a magnetic circuit of uniform cross-section. 


ж Abstract of an article in the Electrical World." 


The above facts, first described by P. Weiss,* have for a long time 
been misunderstood, and even at present they are often contested. 
As a matter of fact, most of the electromagnets for sale to-day have 
magnetic circuits of uniform cross-section. ‘At first sight it would 
seem that the magnetic contraction could be completely avoided if 
the section at each point were so proportioned that saturation takes 
place simultaneously over the whole circuit. | " 

To arrive at simultaneous saturation over the whole range of the 
circuit the following rule must be observed: The section of the mag- 
netic circuit measured at the greatest distance from the air-gap, to 
the section measured at the air-gap, must decrease gradually in such 
a way that saturation will be retained up to the poles in spite of any 
loss of flux by leakage. Evidently saturation is of importance at 
the poles only, and therefore the portions of the magnetic circuit 
distant from the gap can be given a greater section than would be 
demanded by the above-mentioned rule. It is even of advantage 
to adopt the latter method, because instead of wasting flux over 
the greater pdrtion of the circuit, the circuit may be magnctised to 
less intensity without changing the flux passing to the poles. Ву 
employing this principle, Prof. P. Weiss has designed laboratory 
magnets of the type shown in Fig. 2, and made by the Maschinen- 
fabrik Oerlikon, Switzerland. a 

The magnetic circuit is formed by a heavy U-shaped yoke of extra 
soft steel, carrying two cylindrical cores 15 cm. in diameter of the 
same material. The yoke is cast in one piece. and offers the rigidity 
absolutely necessiry. for a design in which the attraction of the two 
poles may attain 4,400 lb. Tho cylindrical cores threaded at one 
end can be moved forward and backward by means of suitable gear- 
ing, so that the distance between the poles can easily and accurately 
be regulated. The whole apparatus is carried by a vertical pivot, 
so that the magnet can be sct to any azimuth by means of worm 


Fic. 2.—ErectROMAGNET SUEPLIED TO THE EcoLE NORMALE 


SUPÉRIEURE DE PARIS. 
P 


1 * 

t 

gearing operated by a hand whecl. The bobbins arc placed as closely 
as possible to the pole-pieces, to avoid too great a derivation of the 
flux. An electromagnet, built for the laboratory of the Institute 
of Physics at Zurich, had bobbins formed of copper tape 1 mm. in 
thickness and 15 mm. in width wound up helically, the windings 
being separated by an insulating tape 0-2 mm. in thickness. Each 
bobbin is formed of 15 divisions, held together by tapes and spaced 
2:5 mm. apart from each other. Each bobbin has 1,600 turns of 
a section which will carry to 60 amperes, £o that a maximum total 
magnetomotive force of about 200,000 ampere-turns is obtained. 
The total resistance of the bobbins when cold amounts to 4-0 ohms. 
As the total power consumed by the magnet amounts to 18 kw., 
special provisions had to be made to permit the carrying off of the 
heat produced. For this reason the bobbins arc enclosed in suitable 
receptacles filled with paraffin oil, through which cooling coils are run. 

Magnets of this type have also been supplied to the Ecole Normale 
Supérieure de Paris, and to the Bureau of Standards, at Washington. 
Smaller magnets, with bobbins of copper wire, but designed on the 
same principle, and for magnetomotive forces up to 30,000 ampere- 
turns, are turned out bv the Société Genevoise pour la Construction 
d'Instruments de Physique et Mécanique, Geneva. 

With magnets as described above it hes been possible to establish 
fields of higher intensity than were obtainable previously. For 
instance, a field of 46.000 gausses was obtained with the magnet at 
Zurich, with pole-picces having the form of truncated cones, whose 
smaller bases had a diameter of 3 mm., and which were separated 
2 mm. from one another. 


-—— 
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THE PROGRESS OF ELECTRICITY SUPPLY. 


It is always a difficult task to form a correct estimate of 
the importance of current events, for their true significance 
can frequently be interpreted only after the lapse of years. 
It thus comes about that recent reductions in the consump- 
tion of electrical energy for lighting, due to the widespread 
adoption of metal filament lamps by consumers, may very 
possibly not have been taken at their true value. We are 
inclined to the view that they have been magnified aud 
rendered unduly important. Our opinion has always been 
that the metal filament lamp will prove of the greatest 
importance to the electrical industry as soon as the publie 
realise that a cheap, and at the same time cleanly and 
healthy, illuminant can be obtained, giving a light com- 
parable with the incandescent mantle both in brilliancy 
and in cost. It is true that for the time being many 
electricity supply undertakings are experiencing less pros- 
perity than was the case a few years ago, and that the 
rapid increase in the output of units has in many cases 


been checked; but we believe this check will. probably 
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prove only temporary, since most of those consumers 
taking a keen interest in the matter have already adopted 
metal filament lamps, at any rate in a large number of 
those towns where the greatest effect of the new lamps 
has been felt, and thus the further introduction of the 
lamps will be more gradual. The advent of new consumers, 
attracted by the improved and cheaper method of lighting, 
together with possible developments in the way of further 
applications of electrical energy to domestic and industrial 
purposes, are likely to become apparent very soon. At the 
sime time the growth of the power load has been sufficient 


in many instances to counteract, or more than counteract, : 


any diminished consumption of energy for lighting pur- 
poses. A case in point is the West Ham undertaking, 
which during the last two years has recorded increases of 
about three and four million units respectively in the 
number of units sold to private consumers, each of such 
increases representing about 60 per cent. compared with 
the previous year's output. This striking result is almost 
entirely due to the power load, assiduously fostered by an 
energetic commercial policy, since the number of units sold 
for private lighting during the last year was less than in 
either 1908 or 1907. » 

In this connection we think that a tabulated statement 
of the progress made by a number of the largest electricity 
supply undertakings in this country will prove instructive. 
Elsewhere in our present issue statistics for the last five 
years of the output, cost per unit, and price obtained per 
unit sold 1n the case of 12 undertakings are given in con- 
venient form for comparison ; and an examination of these 
figures will, we think, show that there is no need for des- 
pondency on the part of the central station engineer. 
The most striking result brought out by the table is prob- 
ably the rapid growth in the demand for electrical energy 
at Birmingham, the output of units having increased no 
less than five-fold during the last four years. Although 
this development of the undertaking is to a considerable 
extent due to the tramway load, it will be seen that the 
private supply has also made great headway : for example, 
the motor load increased from 1,760 н.р. to 14,300 H.P. 
between March 31, 1905, and the same date in 1909—an 
almost unprecedented expansion of business. Although, 
perhaps, not so conspicuous, the progress shown at Glasgow 
is quite as praiseworthy, the horse-power of motors con- 
nected to the supply mains having increased from 9,366 to 
29,505 in four years. In fact, there is ample proof of the 
growing popularity of the electrie motor in all towns. It 
is rather surprising, however, that only 9,723 H.P. of 
motors is jn use in Liverpool, for it might be thought 
that the docks and shipping industry of that city would 
provide a wide scope for the application of electric power. 

In general it may be said that provinciul undertakings 
show more development than the London undertakings, but 
this is probably due to the greater progress made by the 
latter undertakings in earlier years, so that less scope is 
now provided for the growth of business. 

One point brought out by the tabular statement is that 
many of the large undertakings are arriving at a condition 
where little reduction can be expected in the cost of fue] 
per unit. This does not preclude, however, a reduction in 
the total costs, and in every instance, except the Liverpool 
undertaking, a considerable reduction is shown in this item. 


In fact, it appears that a total cost of 3d. per unit, exclud- 
ing capital charges, will be attained by many undertakings 
in the near future. At the same time the capital expendi- 
ture per kilowatt of plant installed shows a large reduc- 
tion in every instance, even where progress in the output 
and cost of generation is less marked. In view of the 
importance of capital charges on the cost of electricity 
supply, this reduction, together with the probability of 
improved load factors, augurs well for future reductions in 
the cost of electrical energy. Itis also worth noting what 
a great difference there is between the West Ham figure of 
£382 per kilowatt and that of approximately £100 per 
kilowatt in the case of the County of London Electric 
Supply Co. this difference being largely accounted for, of 
course, by the fact that a great proportion of the plant at 
West Ham has only been iustalled during the last few 
years, and that the area is more compact. There is little 
doubt, indeed, that as the present stations are extended, 
and particularly if new stations are laid down, great re- 
ductions will be shown in the capital charges per unit; 
indeed, many undertakings have already found it desirable 
to go in for new generating stations equipped with turbo- 
generators, so as to be prepared to deal with the rapid 
growth of the power load, which has been one of the main 
features of late years in the electricity supply industry. 


REVIEWS. 

(Copies of the undermentioned work сап be had from The Elecirícían Office, post 
free, on receipt of published price, adding 8d. for books published under 3s. Add 
10 per cent. for abroad or for foreign books.) i 
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The Theory of Electric Cables and Networks. By ALEXANDER 
RussELL. (London: Archibald Constable & Co.) Pp. x.—269. 


8s. net. 
We are in some doubt as to the exact ground which Mr. 


Russell intends to cover, and as to the particular class whose 
needs he proposes to serve, by this work. The title does not 
help us much, for it corresponds by no means strictly with the 
contents of the work, which are not confined to theory, but 
often touch upon practical, and occasionally upon manufac- 
turing, points. 

The fact is that we have here a great deal of very interesting 
and valuable matter on a great variety of subjects connected 
with cables, networks, methods of testing, &c., but hardly a 
systematic treatise, such as the title might lead us to expect. 
We will not, however, quarrel with the author on this score, for 
he has brought together in a handy form a considerable mass 
of information, a good deal of which has hitherto been avail- 
able only in the form of scattered Papers, and perhaps a more 
rigidly systematic work would have been less valuable in this 
respect. 

А great part of the book is devoted to the Calculation of the 
Drop in Networks, and to the testing of these for insulation 
resistance and the localisation. of faults. We have also 
chapters on Dielectric Strength, on the Grading of Insulation in 
Cables and the Testing of Cables. 

In all these the subject is presented clearly, and the explana- 
tions are lucid and complete. The mathematical treatment 
of the subject is on quite simple lines, and is frequently eluci- 
dated by numerical examples. 

The chapters on Electrical Safety Valves and Lightning 
Conductors, although interesting, seem rather remotely 
connected with the subject, and it is not very clear why they 
were included. 

On the whole, we think this work may prove useful to 
students and to electrical engineers who deste to have a 
general acquaintance with the subject, while those who wish 
to make a closer study of cable networks will find the author's 
numerous references to original Papers very useful. F. H. 
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A Scheme for the Promotion of Scientific Research. By WALTER 
B. Priest. 2nd Edition. (London: Stevens & Sons.) . lp. 65. 3s. 


Mr. Priest’s book represents the altruistic attempt of a 
trained legal mind to frame a scheme on which the State could 
distribute incentives and rewards for scientific research. The 
patent and copyright laws furnish instances where the State 
provides ways of rewarding intellectual labours of an im- 
mediately utilitarian kind; but the present author’s problem 
is a harder one than that of the establishment of a system of 
patent and copyright. To mention only one difficulty, there 
is the fact that the State itself must find the moneys that con- 
stitute the incentives and rewards of scientific investigators, 
whereas the State shoulders no such burden in the case of the 
inventor, the musician, the painter and the literary man. The 
discussion of this particular difficulty is, perhaps, scarcely 
within the purview of the book, but it is, notwithstanding, 
faced by the author in an eloquent survey of the vast influence 
that the investigation of natural laws has exerted on the com- 
mercial, industrial, political and social aspects of civilised life. 
This survev of the enormous advantages that have accrued, and 
will accrue, to the community from advances in knowledge 
which have usually been the result of the philosophic curiosity 
of individuals, ought to convince the lavman that the wise 
subsidising of persons fitted for research in pure science 
would be a very lucrative public investment. 

Everyone interested in the problem of the endowment of 
research should read the excellent scheme of rules and regula- 
tions which has been put forward by Mr. Priest in this book. 
The author's sole aim is to show the practicability of State aid 
for that important class of investigators whe have nothing 
to sell but who, nevertheless, can claim to do the State some 
service. 


L’Allumage des Moteurs à Explosion. By G. Үзевоорт. (Paris: 
Dunod & Pinat.) Рр. 107. Fr.3.50. 

Of constructing tribal lays,” says a great modern poct, 
There are nine and sixty ways, And every single one of them 
is right." The number of variations in the electric ignition of 
internal combustion engines appears to be about the вате; 
and, except probablv in the eyes of 69 inventors, they are all. 
in their proper places, one about as good as another. 

Electric ignition was first in the field, being used in the 
Lenoir engine in 1863. It was soon, however, entirely eclipsed 
by non-electric methods, which, starting with the slide valve 
and other similar types, developed into the various forms of 
tube ignition and the compression method óf Diesel which still 
survive. 

With the advent of the motor car, eleettic ignition began to 
return, and now, besides being universal for cars, boats and 
airships, it has very largely ousted all competftirs for fixed 
engines also. The De Dion Company is mentioned first by the 
author, and was. as far as we remember, the firm that brought 
electric ignition into practical use on cars. It is rather a weak 
spot 1n the book that priority is not more definitely given for 
the various systems and improvements. Whoever was first, 
however, was very quicklv and widely followed, but we remem- 
ber, at the time, feeling some regret that the development of 
electric ignition seemed to be left so much in the hands of 
those who were amateurs, electrically sp-aking, whatever they 
may have been in other branches of engineering. Things are 
better now, of course, but the amateur influence is still strong. 

M. Yseboodt starts with а few pages of indicator diagrams, 
imaginary and real, which would have been a good deal more 
valuable had he drawn more on the work of Dr. Watson and 
others in the same line. He then gives some 20 pages to non- 
clectrical devices, ancient and modern, and some three times 
as much to electrical ones. "The descriptions are short and 
clear, and the illustrations copious and effective, though very 
rough. 

Battery or magneto—high tension or low: the four pairs 
of these, combined with one of the numerous timing devices, 
give scope for a vast number of constructions and methods. 
There is still room for much good work on the subject, how- 


ever, but it lies rather in simplification than complication, and | brush H does not discharge C! completely; 


the man to do it must be a good mechanical engineer with a 


sound knowledge of electricity and ample opportunity of 
experimenting on real engines. To such а man M. Yseboodt's 
book will be very valuable, not only as saving re-invention, but 
as suggesting lines of work which might with advantage be 
pushed further. "There is, unfortunately, no index, but only 
a tolerably full table of contents. C. W. S. CRAWLEY. 


L'Année Electrique, Electrothérapique et Radiographique. 
By Dr. FonEAU DE CoURMELLEs. (Paris: Libraire Polytechnique, 
Cb. Béranger.) Pp. 338. Fr.3.50. 


This hardy annual makes a welcome reappearance and 
should certainly find a place on the shelves of all those 1nte- 
rested in electromedical work. There are chapters on " New 
Cells," ** Electrotherapeutics " and“ Radio- activity.“ which 
should be of interest to ‘‘ electro-doctors," while a rather wide 
field is tapped in the chapters on Electrochemistry,” * Trac- 
tion," and “ Wireless Telegraphy." The whole forms a very 
useful résumé of the year’s work. 


English Prices with German Equivalents. By St Koczogowskr. 
London: E. & F. N. Spon.) Pp. xviii.—96. ls. net. 

This book differs in no way from the others of the same 
series which we have noticed frem time to time in these columns. 
It contains the equivalents in marks per kilogramme of a 
number of English rates varying from pad. to 20s. per lb. at 
seven rates of exchange: To those having business relations 
with German firms it should prove of great use and save a 
considerable amount of * blotting pad ” arithmetic. The 
work seems to have been carried out with rather more than 
sufficient accuracy. 
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RECENT PATENTS IN WIRELESS TELEGRAPHY 
AND TELEPHONY.— Copyright. 


BY W. H. ECCLES, D.SC. 


(Concluded from page 27.) 


In specification No. 12,468 (1908), Prof. J. Sahulka protects 
an improved method of generating oscillations. Prof. Sahulka 
was one of the first to design apparatus for the generation of 
oscillations by charging and discharging condensers through 
rapidly moving commutators. In the present invention he 


returns to the problem with another design. In Fig. 7, T is 
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Fic. 7.—SAnvrKa,. No. 12,468 (1908). 
the secondary of a transformer, F, К, are spark-gaps, C!, С?, 
are condensers, and U is the primary, S the secondary of a higb- 
frequency transformer. The toothed wheel K may be driven, 
it is suggested, from the armature of a rotary converter supply- 
ing the primary of the transformer with alternating current. 
When the brush G touches a tooth, a spark occurs at F, and 
therefore C is charged in an oscillatory manner, the path of the 
oscillations being C'UFC?. When brush G leaves the tooth, 
C! is left charged to some extent. This charge is retained till 
the brush H touches a tooth and then, if a spark occurs at F, 
С! shares its charge with the right-hand condenser C?, the 
transference setting up oscillations. The whole process is 
repeated for each tooth. One weak point of the design is that 
and thus (unless 
the condensers leak) the “charging operation, as well, as the 
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discharging one, is less effective than it might be. No doubt 
the inventor's further suggestion shown in Fig. 8 has been put 
forward in consequence of such considerations. The improve- 
ment shown here arises from the omission of one condenser C? in 
the last figure, so that C! is completely discharged. The 
principle disadvantage of the design is that the frequency of 
the oscillations at discharge is lower than that of the oscilla- 
tions at charge. 

Quite another mode of generating electrical oscillations is 
considered in No. 17,835 (1908). Here Rudolf Goldschmidt 
describes а modification of the cascade connection of single- 
phase or polyphase induction motors so often proposed for 
raising the frequency of an alternating current. In the first 
machine of the usual cascade connection, if the rotor is driven 
at the same speed as the rotating field but in the opposite 


P 


E 
Fic. 8.— SAHULKA. No. 12,468 (1908). 


direction, the frequency of thw currents generated is double 
that of the stator current. When this current of double fre- 
quency is led to the stator of the second machine, whose rotor 
is driven rearward at the same speed as that of the first ma- 
chine, then the currents generated have three times the 
original frequency. The purpose of the present invention is 
the simplification of the plant and connections. The first way 
of obtaining the simplification is shown in Fig. 9, where the 
current induced in the rotor R? is returned to the stator Sl, 


and is passed either through a special winding provided in this 


stator or (as actually shown in the figure) through the same 
winding as used for the original current. If the original fre- 
quency be 1,000 ~, and if the two rotors are coupled together 
and driven as described above, the additional currents thus 
passed into the stator have frequency 3,000 ^». This induces 


9 Fic. 10, 


Fic. 9. 

Col dschudr. No. 17,835 (1908). GOLDSCHMIDT, No. 17,835 (1908). 
Currents of 4,000 periods in the rotor R', which is transformed 
by the stator S? into current of 5,000 periods in R?—and the 
Process goes on indefinitely, so that at last (in the opinion of 
the inventor) currents of an indefinitely high frequency are 
Produced, “Tt is to be observed,” says the inventor, “that in the 
Series of stages of transformation the whole energy of the 
lower frequency is actually transferred at each stage into one 
of the next higher frequency, the unavoidable losses being 

stegarded.” Fig. 10 indicates a still more compact way of 
carrying out the process proposed. The inventor is alive to 

e lact that the reactance of the windings is increasingly 
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great at increasing frequencies, but proposes to balance it in 
the well-known manner by suitable condensers which will 
coax the various frequencies along. He is, however, probably 
underrating the effects of ohmic resistance. It seems certain 
that for the continuance of the transformation from, say, 
frequency 1,000 to 100,000 frequency, for instance, currents of 
all the intermediate frequencies to the number of 98 must 
coexist in the two machines of Fig. 9: one-half of these in one 
connected rotor and stator and another half in the other. 
This consideration alone suggests that the higher currents 
must be exceedingly feeble. Of course, the old difficulties | 
concerning the use of iron on the one hand, or air-core windings 
on the other hand, arise just as irrepressibly in this as in other 
designs for high-frequency alternators. 

Still another method of producing oscillations is contained 
in R. A. Fessenden’s No. 21,263 (1908). The oscillations are 
not merely produced, but are automatically sustained. The 
method is a well-known microphone-telephone experiment 
projected on a large scale. If a microphone transmitter be 
connected in series with a cell and a telephone receiver and 
then the receiver held in front of and facing towards the 
microphone, the diaphragm of the receiver will, with perhaps 
a little assistance start into a maintained vibration whose 
intensity depends ameng other things on the closeness of the 
receiver to the transmitter. The explanation is that the 
sound waves from the receiver's diaphragm fall on the micro- 
phone and cause the current through it and the receiver to rise 
and fall in correct phase relation to maintain the vibrations of 
the diaphragm. Prof Fessenden, in the present patent; pro- 
tects the use e£ these microphone currents for generating 
oscillations for use in wireless telegraphy. A typical piece of 


Ly 
à 
N 
À 


‚5 
СА 
7 


Hi 


1 E 
| 


x DS 
Jeet , e, EDA, 


N 
f SE 
SS 


34 


Fic. 12. 
FESSENDEN. No. 21,263 (19(8'. 


Fic. 1]. 
FESSENDEN. No. 21,263 (1808). 


apparatus for carrying out the invention is shown in Fig. 11. 
38 is a disc of metal forming the front of microphone 32, whose 
back is supported rigidly by the post 21. The disc bears on 
its face a central, iron projection magnetised by battery 27’ 
and projecting into coil 27. This last coil is in series with the 
microphone, a battery of cells and an inductance coil. The 
action of the apparatus is precisely as explained above. The 
frequency of the electrical oscillations produced is determined 
by the mechanical vibrations of the disc 38, and it is specified 
that this frequency shall be beyond the limits of audition. 
The oscillatory current obtained is evidently superposed on 
the steady current through the apparatus, and it induces 
oscillations of its own period in the radiating air-wire 35 ; but 
the efficiency of the arrangement must be very low. Fig. 12 
shows another device in which there is no separate local 
circuit, but in which the oscillations in the antenna energise 
directly the electromagnet that moves the front of the micro- 
phone. The obvious comment on the whole scheme is that 
the electromagnet c radiation produced in the manner described 
by the aid of any known form of microphone must be very 
feeble, relatively speaking; but when someone invents and 
constructs a microphone capable of carrying, and moulding 
deeply, an energy flow of the order of a kilowatt this method 
may become practicable. | 
Finally, among methods of producing electrical oscillations 
for wireless telegraphy we may mention W. Peukert's No. 
4,762 (1909). Two carefully surfaced circular metal discs are 
held together with a film of oil between them and one of the 
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discs can be rotated about its centre. This combination is 
put in the place of the spark-gap in an ordinary inductance- 
capacity circuit; and is supplied with comparatively low- 
voltage current. If the speed of rotation is constant and if 
oil is fed in regularly at the centre of the fixed disc, the elec- 
trical oscillations in the inductance-capacity path are said to 
be very uniform in frequency and amplitude. Моге energetic 
effects can be obtained by connecting several pairs of discs in 
series or parallel. 

On looking through the patents issued for improvements in 
apparatus used for receiving, I found very few of them note- 
worthy. The one of chief interest is Prof. J. A. Fleming’s 
improvements in his glow lamp detector, as indicated in No. 
13,518 (1908). The improvements comprise the use of a 
tungsten instead of a carbon filament, the substitution of a 
carbon for a metal plate or cylinder and the introduction of an 
appropriate E.M.F. into the circuit crossing the gas. The 
detector now consists therefore of a tungsten filament glow 
lamp with a tubular glass bulb containing a cvlinder of carbon 
surrounding, but not touching, the filament, and connected to 
a platinum wire sealed through the glass. The filament is 
rendered incandescent by an insulated battery of а dozen or 
more cells whose current is controlled by a series resistance ; 
a high resistance is placed across the terminals of the battery, 
and an adjustable contact on this resistance is connected 
through a long coil telephone receiver to one side of the con- 
denser in the resonant circuit of the receiving apparatus; the 
carbon cvlinder is connected to the other side of the condenser. 

An improvement in the indicating apparatus to be used with 
any ordinary form of detector is attempted by A. O. Pictet in 
No. 10,450 (1909). Here is described an application of the 
principle of the manometric flame so familiar to students of 
acoustics. The manometric flame has often been suggested as 
a means of visualising or recording the vibrations of a tele- 
phone diaphragm— but without any substantial success when 
signals of only average intensity are being received. As a 
fact, the method is not nearly so sensitive as is generally sup- 
posed. The present inventor, however, hopes to improve the 
manometric method by placing the diaphragm of the mano- 
metric capsule symmetrically between two very near magnet 
poles of the same sign. The diaphragm may be of iron or of 
any thin material carrying a piece of iron at its middle, and it is 
arranged to divide the capsule into two separate compartments 
each with its own coal-gas inlet and burner. The windings 
on the magnets are traversed by the currents from the detector 
just as in an ordinary telephone receiver, and thus when a 
small transient current deflects the diaphragm, the flames 
vary momentarily in amplitude. The idea underlying the 
novel disposition of the pole and diaphragm is that the dia- 
phragm rests in an unstrained position (since it is in a zero 
magnetic field) and therefore is deflected further by a given 
small compelling force than is a diaphragm arranged as in the 
ordinary telephone receiver. This idea does not seem to me 
consonant with the experience accumulated by workers on 
telephone design. 

Several important new measuring instruments for use in 
wireless telegraphy have appeared during the past few months. 
Patent No. 4,844 (1908), granted to O. Scheller, describes 
apparatus to assist in plotting resonance curves accurately, 
and hence to enable the damping of a circuit to be determined 
accurately. In the ordinary way of making the measurements 
necessary for drawing a resonance curve, a resonant circuit 
possessing variable capacity or inductance, or both, is excited 
into oscillation bv the oscillator whose behaviour is being 
studied, and its frequency is varied in steps from lower to 
higher values than that of the oscillator under test. At each 
setting of the resonator the amplitude of the oscillations in it 
is gauged by an indicator of some sort. The chief errors in the 
method arise from the fact that the alteration of the electrical 
magnitudes which is. made at each step of the process of 
measurement changes the damping of the resonator, its coup- 
ling with the oscillator, and its coupling with the indicator. 
The present invention is intended to eliminate all these errors. 
The apparatus is shown diagrammaticallv in Fig. 13. The 


resonator consists of a continuously variable inductance, L, with 
its moving coil connected mechanically to the moving plates 
of a continuously variable condenser C. The plates are so 
shaped that the capacitv of the whole condenser changes in 
the same proportion as the inductance L. The damping of 
the resonator therefore remains constant. As regards the 
coupling of the resonator with the oscillator under test, this 1s 
effected by the use of a non-periodic circuit unchangeably 
coupled with the resonator. This circuit is merely a closed 
loop of wire which comprises a ring. 5, and leads, K, together 
with a part, s, wound over the fixed and moving coils of the 
variable inductance L. The coil S is placed and kept in a 
suitable position near the oscillator. The inventor says: In 
this way the coupling between the circuits K and M remains 
constant for cach adjustment of the measuring circuit—1.e., 
the same percentage of the whole sclf-induction of the measur- 
ing circuit is employed for coupling the two circuits together“ 
—which is not very clear. As for the coupling between the 
resonator and the indicator T, this is effected and is kept of 
constant amount by a condenser, C, possessing specially shaped 
plates, which is in series with condenser c and the instrument T. 

Specification No. 26,588 (1908), by Marconi's Wireless Tele- 
graph Co. and H. J. Round gives details of a simple and accu- 
rate wave-length measurer—-or, as it is called for short, wave- 
meter." Like other wavemeters, it comprises а condenser 
&nd an inductance coil, which form a path for electrical oscilla- 
tions induced by the oscillator under test, together with a 
quantitative indicator; and like other wavemeters, its fre- 
quency is varied till resonance is attained and shown by the 


Fic. 15.—ScuELLER. Мо. 4,844 (1908). 


indicator. The whole noveltv lies in the manner of detect- 
ing resonance. Instead of hot-wire ammeters, electrometers 
or glow tubes, а telephone receiver placed in series with а 
rectifying crystal across the terminals of the variable con- 
denser of the instrument is used for indicating resonance. 
The arrangement is, in fact, just what has been found good in 
actual telegraphy for receiving signals, and is therefore very 
sensitive as compared with the ways of indicating resonance 
mentioned above. The damping introduced by the branch 
containing the high-resistance crystal and the telephone must 
be extremely small, and if the variable condenser's readings 
are properly calibrated this wavemeter should give results of 
the highest precision. 

An instrument for measuring the decrement of electrical 
oscillations is described by the same patentees in specification 
No. 185 (1909). It utilises the fact that for rough practical 
purposes the decrement of an oscillator being tested can be 
determined from a resonance curve by measuring the abscissæ 
and ordinates of the maximum point and of a point very 
near the maximum point. The resonance curve, it may be 
recalled, is usually constructed from observations on a feebly- 
damped resonator excited by the oscillator; its absciss:e are 
usually the frequencies (or their squares) at which the resonator 
is set and the ordinates are the induced mean square currents. 
To put the proposition another way: the decrement of an 
oscillator can be roughly computed from the ratio of the cur- 
rents induced in a resonator when it is put.in-tune and then 


slightly out of tune with the oscillator. 
measures the currents in the resonator by a thermogalvano- 
meter, hot-wire ammeter, or equivalent instrument ; but in 
this decremeter under discussion the currents are measured 
and compared by aid of a rectifying crystal in series with а 
telephone receiver placed across a fraction of the whole induct- 


Commonly, one 


ance of the oscillatory circuit of the resonator. The ratio of 
the two currents—the tuncd and the mistuned—is obtained 
ina very simple and very ingenious manner; namely, by 
applying the fact that these two currents give rise to the same 
E.M.F. at the crystal detector (and the same loudness in the 
telephone) if the fractions of the inductance embraced by the 
indicating branch are inversely as the currents. This will be 
more fully appreciated by aid of Fig. 14. The oscillatory 
circuit, which is shown in thick lines, comprises the variable 
condenser C, the main inductance solenoid L, the additional 
inductance I, and the arm S! of the switch S. A reversing 
switch is shown at R. The indicating branch, which is shown 
in thin lines, comprises the telephone receiver T, crystal D, 
and arm S? of the switch ; it embraces a fraction near the 
middle of the inductance L and possesses a sliding contact at 
À. The decrement of any oscillator is determined in the 
following manner. The decremeter is placed in the vicinity of 
the oscillator while the latter is kept sparking with its switch, 
S, over to the right so that the inductance in use is L-- I, and 
its capacity, C, is varied to give the loudest sound in the tele- 
phone. The switch S is now moved to the left so that the 
inductance L is alone in use and the resonator therefore mis- 
tuned to a known extent (a constant of the instrument), and 
contact A is now adjusted till the sound in the telephone is of 
the same intensity as before. If the switch S be rapidly 


Fic. 14.—Mancoui's Co. & Rounp. No. 185 (1909). 

moved backwards and forwards this balancing of the sound is 
easily accomplished. The final position of A yields the decre- 
ment by a direct reading from a calibrated scale. I have not 
used this instrument, nor. in this connection, the method of 
balancing sounds ; but leaving out of consideration all question 
of the accuracy with which sounds can be matched in intensitv, 
the correctness of the determinations of decrement made with 
this instrument must depend greatly on the trustworthiness of 
the detector D and on the method adopted bv the makers for 
calibrating the scale. The theory set forth in the specifica- 
tion is too rough to use for calibration at low values of decre- 
ment. Nevertheless it will be agreed that the introduction of 
this instrument into the list of wireless telegraph measuring 
apparatus must be regarded as an event of importance. 


CORRESPONDENCE. 


— M ——— 
THE NEW ELECTRICITY. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sin: Most of the electrical engineers who have directed 
that development of heavy electrical engineering which has 
been the most, prominent application of science to material 
progress during the last 30 years, acquired their theoretical 
knowledge of electrical science from teachers of the school of 
Faraday, Clerk Maxwell and Kelvin. Fleeming Jenkin, 
Ayrton & Perry, Fleming, Silvanus Thompson, to mention 
those whose names come first to the memeory (with apologies 
lo any omitted), all taught a doctrine based in its fundamentals 


upon Clerk Maxwell. This doctrine was formally agnostic in 
respect to the ultimate nature of electricitv and the mechanism 
of electrical phenomena; but that a charge or quantity of 
electricity was imponderable, and otherwise lacking the 
attributes of mass; and that electrostatic phenomena gene- 
rally were manifestations of stresses and strains in the medium 
were tenets generally taught. There was also a leaning to 
the language, if not the idea, of the “ one-fluid theory," a 
leaning thus expressed by Fleeming Jenkin (“ Electricity and 
Magnetism,” Chapter I.): There has been much wrangling 
as to the hypotheses of one and of two fluids. It is quite 
unnecessary to assume that the phenomena are due to one 
fluid, two fluids, or any fluid whatever; but in this treatise 
the names employed will be chiefly those which have been 
suggested to men of science by thinking of electrical pheno- 
mena as due to the presence or absence of a single fluid.” 

The general effect of the teaching upon the student was that, 
so far as the evidence went, electricity was not a material 
entity, but а condition or state of matter, or of an all per- 
vading medium, the “ether” or both, marked by electrostatic 
phenomena while stationary, and by magnetic, electrolvtic 
and other current phenomena while changing. The furthest 
point of solid mechanical fact penetrating the metaphysical 
ocean of imponderable, invisible, ethers, and the ultimate 
Structure of matter was the first electrical phenomena demon- 
strated or described by the electrical teacher or writer—i.e., 
the elastic stress in an insulating medium separating electric 
charges. , Defined in direction and amount by Faraday's lines 
of force and tubes of induction, and the force measurable by 
mechanical standards, this fundamental fact permits of a 
mental concept or visualisation by the least imaginative 
engineer. Adding to it the notion of electric displacement or 
strain, the bugbear of action at a distance is avoided, and a 
serviceable mental image of the condition set up, although the 
conception of the boundary charges is without form and void. 

Those of us who try to keep ourselves acquainted with the 
progress of research, and the speculations of pure scientists. 
have been aware for some years past that new facts and 
reasonings based on them are accumulating which seem to 
render some of our long accepted doctrines untenable, mainly, 
it is true, by substituting knowledge for ignorance, and mental 
pictures for blank spaces, but also apparently contradicting 
some of the tenets which seemed to be beyond question. 

The Presidential Address delivered to the British. Associa- 
tion by Sir J. J. Thomson in August last has brought these 
new facts and arguments to the attention of every reader, and 
affords a proper occasion for a practical electrical engineer, 
brought up in the teaching of the '70s and '80s, to consider 
how far the fundamental ideas then acquired need modifica- 
tion to bring them up to date. How far such modifications 
may lead to improvements and extensions of the practical 
applications of electrical science is а much wider subject, 
which is likely to be of more direct concern to à somewhat 
younger generation. The most striking novelty is that elec- 
tricity has mass and spacial dimensions. The mass and 
radius of the unit of negative electricity, the corpuscle, are set 
out in figures and compared with the similar dimensions of 
material atoms. The same thing is done for the unit of posi- 
tive electricity, though with somewhat less confidence, for it 
seems that the positive electron or unit, much larger than its 
negative partner, is more elusive, although—or perhaps 
because—much less active in its movements. The new 
theory, identifying negative and positive electric units or 
atoms, rehabilitates, in words, the old two fluid" theory. 
By a strange irony, however, it is the“ negative“ corpuscle 
which is endowed with the most positive qualities. The 
negative unit is very much smaller than the atom of hydrogen. 
The positive unit is not very different in size from the atom of 
hydrogen. There is therefore some ground for the hypo- 
thesis that the positive unit is an atom of matter bereft of its 
electric charge, or negative corpuscle, reunion with which will 
reconstitute it a normal, electrically neutral, atom; and that 
the negative corpuscle is a free unit of electricity detached 
from a material atom. But reflection suggests that it may be 


J' 


70 


THE ELECTRICIAN, 


OCTOBER 22, 1909. 


little more than a question of words whether the positive con- 
stituent is called an atom of matter or of positive electricity. 
One difference is suggested by Sir J. J. Thomson's statement 
that the whole mass of a corpuscle arises from its charge. The 
inferences are that ће “ mass of a corpuscle has no weight 
or gravitation value, and that a material atom which has 
parted with one or more corpuscles is just as heavy as before. 
If, then, the positive unit has a ponderable part, as well as a 
mass due to its charge, one distinction between the electric 
and the material atoms attaches to it, and this seems more 
reasonable than to call both the imponderable corpuscle and 
the ponderable positive electron units of electricity. It is 
somewhat startling to read of mass arising from an electric 
charge, and interesting to consider how such а mass can have 
been measured. Presumably it is done by considering the 
energy given out by the arrest and discharge of the corpuscle 
as kinetic during the flight thereof. Then, the velocity being 
known, the equivalent mass results from the usual formula 
E=4MV?. It seems necessary to invent or adopt a word to 
distinguish this virtual or equivalent mass from the more 
familiar gravitational mass. It may also be suggested that a 
similar calculation from the discharge velocity charge and 
energy output of an ordinary condenser would yield а similar 
mass equivalent. If the discharge velocity is calculated from 
the length of the discharge circuit and the duration of the 
current, the awkward result arrived at is that the “ mass of 
the charge i increases with the resistance of the circuit, and with 
any other element which will slow the discharge, because the 
energy liberated is the product of the charge and the P.D., 
whatever the length of the circuit or the duration of the dis- 
charge current. The answer to this may obviously be that 
discharge through а conductor is а process in which the 
moving charge gives up energy throughout its whole path, and 
is never in the condition of having the whole of it in the kinetic 
form. Just as a bullet dropped through an atmosphere of 
treacle would never have the whole of the fall energy in the 
kinetic form, and a calculation of its mass from its striking 
energy after a known fall would give different results with 
treacles of different viscosities, and an entirely different value 
with a vacuum. Possibly the free corpuscle moving across 
the electrostatic field accumulates all the energy of the poten- 
tial drop in the kinetic form, like the bullet dropping in а 
vacuum. 

The relationship between a charge and the electrostatic 
field—z.e., the Faradian lines of force or tubes of induction, 
attached to it is a question which the new theories do not vet 
elucidate. It is hardly too much to say that all observable 
electrostatic phenomena are evidences of а strainéd medium— 
t.e., of tension along lines of force, and pressure across them, 
and, in fact, the measurement of charges or quantity of elec- 
tricity by electrostatic methods is a measurement of the num- 
ber of unit lines of induction proceeding from the charged 
body. Consequently, charges came to be regarded as the 
terminations of such lines of tension, the stressed dielectric 
being the essential thing. But if electricitv is atomic, then 
one end of a line of force is a corpuscle and the other end is an 
electron. Perhaps it is safer to say that a corpuscle and an 
electron separated by a dielectric are Joined by a line of force 
through the dielectric. If every line of force is necessarily 
anchored to two corpuscles, the corpuscular theory of light 
must be revived, but, from analogy, that need not be the case. 
To hold а gas under compression, confinement by solid boun- 
dary walls is essential, but waves of compression and rarefac- 
tion, such as sound waves, exist and travel far without the 
assistance of solids. Similarly, the dance of corpuscle and 
electron may set up waves of alternating electrostatic polarity 
which have no terminal charges. There is, however, an appa- 
rent difficulty. Light and Hertzian waves are not only elec- 
trostatic, they are also electromagnetic, the two being linked 
by the law that a changing electrostatic displacement 18 
equivelent to a current along the electrostatic lines of force, 
and produces a magnetic field at right angles to them. But 
if an clectric current is the transfer of electric atoms or cor- 
puscles there must be а corpuscular dance accompanying the 


light wave, or rather the corpuscular dance is the light wave. 
It seems more credible that a magnetic field is the direct con- 
sequence, or rather one phase of, the change of displacement, 
and that steady magnetisation by a current in а conductor is 
due to the continuous displacement in the conductor. An 
alternative notion is that the ether is à compound of positive 
and negative electric atoms, tied together elastically, and that 
a P.D. ‘pulls the atoms apart, stretching the elastic. This is a 
full-blown two-fluid theory which will hardly suit the leading 
phvsicists who want to build up material atoms of electric 
concrete with varying proportions and arrangements of posi- 
tive and negative elements. It is submitted that this question 
of the interdependence of the magnetic field, electric displace- 
ment, electric current, and the movement of corpuscles pre- 
sents a difficulty not yet solved by the new theories. 

The density of the ether is another question of great theore- 
tical importance, and Sir J. J. Thomson outlined its deter- 
mination from considerations bearing some resemblance to 
those above mentioned in dealing with the mass of a corpuscle. 
The pressure exerted by. light upon an absorbent bodv is 
measurable, and will set the body in motion—if free to move— 
in the direction of propagation. From the momentum 
acquired it is easy to calculate the mass which travels with 
the light, if its velocity is known. Taking that velocity as the 
velocity of light the calculation gives the mass as an infinitesi- 
mal amount—viz., one fifty millionth of a milligramme in a 
cubie kilometre of ether carrving light as intense as sunlight at 
the surface of the earth. This is given as the amount of ether 
entangled with the bundles of lines of force which constitute 
light waves. This calculation is hardly convincing. To take 
another acoustic example, a har of steel struck by a hammer 
at one end will drive away a free ball in contact with the other 
end. The wave of compression through the steel is a sound 
wave, and travels at the rate of several thousand feet per 
second. А momentum calculation applied to the ball using 
the velocity of the wave would give а very small value as the 
mass of the ‘steel‘transmitting the movement, yet the whole mags 
of the steel has a part in it, though the whole mass does not 
move—all at the same time ‘and in the same direction—at the 
velocity of the sound wave. It would be a very powerful 
projectile if it did so. From which it appears that the momen- 
tum derived from a vibrating mass cannot be readily used to 
determine the velocity and mass of the directly active momen- 
tum imparting portion. 

Sir J. Thomson’s address covered a large number of state- 
ments and deductions which provoke inquiry. Some day, 
perhaps, the results of the last 10 years’ investigations will 
be strung on a connecting thread of imaginable mechanism, 
bearing a logical relationship to what may be called molar 
phenomena. It may be piemature at present, but until it 
is done with authority, engineers will be reluctant to break 
up their existing mental images, however conscious they 
may be that they are idols of their own making.—I am, &с., 

Westminster, Oct. 1. Henry M. Savers. 


THE INTRODUCTION OF LONG TELEPHONE LINES 
INTO LARGE TOWNS. 


TO THE EDITOR OF THE ELECTRICIAN. 


SIR : I have several times had occasion to draw attention 
to the problem of the introduction of telephone circuits into 
large towns. Mr: Cohen, in an article which appeared in the 
issue of THE ELECTRICIAN for July 23rd last, and to which my 
attention has only just been called, criticises my work in a 
number of ways by statements which do not appear to be 
well founded, and which I now propose to answer. 

Turning first to the starting point of the discussion. In 
certain towns, such as Paris, «esthetic conditions prevent the 
employment of overhead lines, while the presence of an under- 
ground line some kilometres in length has an extremely harm- 
ful effect when placed at the end of a long overhead line. In 
order to be able to calculate this effect T deduced a formula, 
which allowed the values that the current would have had, 
had the line been terminated before its entrance into the town, 
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and that which it actually had after having passed through 
the underground line to be compared. f 

In order to render the phenomena clearer, I calculated, for 
the different types of cable employed in France, the length in 
kilometres by which the overhead circuit would have to be 
lengthened in order that the current might be reduced in the 
same way. I then found that placing an underground line 
20 km. long at the extremity of an overhead circuit made up 
of 5 mm. copper wire was equivalent to increasing the over- 
head circuit by 820, 440 and 500 km., according as the dia- 
meter of the cable was 1, 2-5 or 5 mm. 

Mr. Cohen taxes me with having employed a formula whose 
origin I did not indicate and which he has not been able to 
discover. As а matter of fact, I only gave the details of 
calculation so recently as last July. (See “ Га Lumière Elec- 
trique,” July 31, 1909.) 

But the formula, to which he objects, cannot be employed 
in the case that I treated. It applies, in fact, not to lines 
which are an extension of a very long circuit, but to those 
which may be considered as isolated. Further, this formula 
supposes that the E.M.F. at the beginning of the line 
does not depend on the nature of that line. This is untrue 
in telephony, for on account of the high value of the impedance 
of the apparatus this E.M.F. always depends both on the 
impedance of the apparatus and on that of the line, and can, 
according to circumstances, have very different values for the 
same apparatus. It is, therefore, quite natural that the 
figures given by Mr. Cohen do not agree with mine. Further, 
Mr. Cohen taxes me with having neglected the terminal effect, 
which renders somewhat indefinite the overhead length which 
is equivalent to an underground circuit of short length. Thus 
for an underground cable 5 km. long, very different figures such 
as 28, 83 and 177 km. can be obtained. I did not take into 
account this well-known effect, because it is practically 
negligible with lengths of 1,000 km., which was the case con- 
sidered by me when I supposed that a certain overhead length 
was joined to the end of a very long circuit. 

In the second part of the article Mr. Cohen criticises me 
still more severely. I showed that it was possible, by 
increasing the thickness of the insulation, to obtain cables 
of reduced capacity, and that these cables had, from the 
telephonic point of view, qualities which allowed them to 
compare favourably with those due to Pupin. Mr. Cohen 
again taxes me with having given incorrect figures, but it may 
be remarked that I did not, as he seems to suppose, connect 
in parallel copper cables 1 mm. in diameter, but cables 2-5 mm. 
in diameter, from which I obtained the figures given. I have, 
perhaps, as he remarks, taken too high a figure for the effective 
resistance of a coil with an inductance of 0-1 henry, but it is 
necessary, on the other hand, to take into account the insula- 
tion, which has not been done either by Mr. Cohen or by me, 
and under these conditions the attenuation constant is con- 
siderably increascd, the cables having a large self. induction. 

I, therefore, think that Mr. Cohen's criticisms are very much 
open to doubt, and that he has criticised me rather severely, 
taxing me several times with errors and with having ideas 
which are repudiated by competent authorities. 

I do not believe for а moment that I shall have to modify 
the conclusions at which I have arrived and which I briefly 
reproduce as follows :— 

The ordinary underground line is equivalent to an increase 
of several hundred kilometres in the length of the overhead 
circuit, 

Underground lines may be improved in the following ways : 

l. By increasing the diameter of the copper conductor, 
though a limit is soon reached in this direction. А cable 
9 mm. in diameter is not superior to one of 2-5 mm. as the 
Impedance of the line decreases in proportion to the resistance. 

2. The self-induction may be increased by the insertion of 
coils, though the method is not so efficient as was at first 
thought. Attention must be paid to the increase of resist- 
ance of the coils and above all to the decrease in insulation. 
These allied phenomena are very much less when the diameter 
i3 small, 1 mm. for instance, but they become very important 


for larger diameters, so that pupinisation " for 1 mm. cables 
is an advantage, but with 2-5 mm. cables should not be under- 
taken without careful consideration. | 

3. The capacity may be decreased. This method can be 
very well applied to a 2-5 mm. cable. By increasing suffi- 
ciently the thickness of the insulation, the capacity can be 
reduced to one-half its former value. At the same time the 
self-induction increases and can be doubled. These cables 
should not be inferior to those that have been “ pupinised ” 
from the telephonic point of view, and have great advantages 
from the point of view of the constructor and erector. 

I regret very much that Mr. Cohen has criticised several 
types of cable which I did not intend to bring forward, for it 
would have been valuable to me to have the opinion of so 
practised an experimenter on the considerations that;I have 
presented. It would be, moreover, very much to the advan- 
tage of everyone if, after a serious discussion of this subject, 
a little more light could be thrown on a question which 1з of 
great interest to telephone engineers.—I am, &е., | 

Paris, Oct. 19. DEVAUX-CHARBONNEL. | 


We have submitted this letter to Mr. Cohen, from whom we 
bave received the following reply :— | 

SIR : I have awaited with interest M. Devaux-Charbonnel’s 
reply to my criticism, but much to my disappointment it has 
thrown little or no further light on the methods adopted in 
his Paper. It is still not at all clear to me why he inserted 
the formula, which is incomplete, and which M. Devaux-Char- 
bonnel, confirming my statement, declares could not be em- 
ployed in the case he treated. 

lt would appear from M. Devaux-Charbonnel's letter that I 
have not, in some cases, taken the same data as he did. It was, 
unfortunately, necessary to guess at a great deal of his data, 
and it would appear, as I had already suspected from the dis- 
crepancy between his and my figures, that I did not in all 
cases guess aright. But even now I fail to see, ia some in- 
stances, what data he used, and I would suggest that a definite 
statement of the whole of the constants employed should be 
mado in order to remove all misconception. 

M. Devaux-Charbonnel may accept my assurance that I had 
no intention of wounding his susceptibilities in making my 
criticism, bat I must maintain that the latter was justified. 
M. Devaux-Charbonnel made a definite and incorrect state- 
ment in his Paper to the effect that, doubling the thickness of 
the dielectric between a pair of cable wires would halve the 
capacity and double the inductance, a statement which he has 
now modified. It is perhaps only regarding this particular 
point that M. Devaux-Charbonnel can accuse me of criticising 
him very severely. 

With respect to the low-capacity cable, I note that M. 
Devaux-Charbonnel calculates оп 2:5 mm. conductors, a fact 
which is not mentioned in his Paper. This will, of course, 
render inapplicable the figures which I gave on the assumption 
that à 1 mm. cable wire was referred to. E | 

M. Devaux-Charbonnel ends his letter with a re-statement 
of three of his conclusione. With his first conclusion I can 
to some extent agree. Concerning the second, I would point 
out that in this ceuntry the introduction of Pupin coils has 
given results in practice absolutely confirming theoretical cal- 
culations within the limits of experimental errors, which have 
been reduced to quite an inappreciable amount. Again, it has 
been conclusively shown that the insulation of a loaded cable 
in normal condition has no effect whatever on attenuation. I 
concur with M. Devaux-Charbonnel that the *'pupinisation ’ 
of а 2:5 mm. cable requires careful consideration, and would 
point out that a 2:5 mm. cable of a length sufficiont even for the 
maximum requirements of a large city would scarcely have 
enough transmission allowance to necessitate loading. 

With regard to the last conclusion I quite agree that, 
theoretically, if the conductors are taken far enough apart, a 
cable with large gauge wires can be made as eflicient as a 
loaded cablo with the same gauge conductors at their original 
distance apart; but such a cable would prove far more costly, 
taking into account the difficulties in construction and the duct 
space consumed, than a cable loaded to give tho same trans- 
mission qualities. 
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In my criticism I gave a number of results with their cor- 
responding data. It would be interesting if M. Devaux- 
Charbonnel would say whether his calculations with my data 
confirm the results given. 

I am wholly in accord with the statement that this subject 
is one worthy of serious discussion, and it is to be hoped that 
M. Devaux-Charbonnel will continue his investigations.—I 


am, &c., 
London, Oct. 21. B. S. COHEN. 


TRACTIVE RESISTANCE ON TRAMWAYS. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: In reading tho reply of Mr. J. Н, Rider to the discus. 
sion on “The Electrical System of the L.C.C. Tramways,” I 
note he states that “The power required to drive the car 
depends primarily on three things—its speed, its weight and 
the gradient of the road. In fact, the power is directly pro- 
portional to the first two, and if either the speed or the weight 
of the car te doubled, the power required is doubled also.” 

I have always understood that the tractive force required 
did not increase in direct proportion to the speed, but if 
the speed were doubled, the power required would be much 
more than doubled. 

We know that the horse-power required to move a plane 
surface against the air varies as the cube of the speed, and the 
frictional resistance to traction, although not varying to the 
fame extent, does, however—accoiding to railway practice— 
vary in a greater ratio than directly proportional to the specd, 
and can be calculated from various empirical formule de- 
pending upon construction of vehicle and state of track. 

Perhaps Mr. Rider does not consider it necessary to take 
these points into calculation, in which case I venture to suggest 
that the “Energy figure of merit” would be only *' approxi- 
mate," especially if the speeds under comparison varied to any 
great extent.—I am, &c., 

163, Kennington-cross, S. E., Oct. 19. WM. F. DUNCAN. 


[Mr. Duncan is right in saying that the tractive resistance 
increases more rapidly than the speed in the case of trains. 
In formule connecting speed and resistance, however, such as 
that given by Aspinall, there is а constant term which becomes 
incrcasingly important at low speeds. In the case of tram- 
ways the usual speeds are so low that the resistance is prob- 
ably moro ncarly proportional to the speed simply.— Eb.“ E."] 


THE APPRENTICESHIP QUESTION. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sin: I am obliged to you for your reference of the 8th inst. 
to this Institution. I think it is unfortunate that ко few 
apprentices have been bound to the electrical and engineering 
trades. This is not due to the unwillingness of lads to be 
apprenticed but to the fact that so few good masters are 
willing to teke apprentices on terms that are acceptable by the 
great majority of lads applying to this Institution for appren- 
ticeship. 

Would you be so good as to give publicity to this statement 
and to invite firms who have vacancies for apprentices to com- 
municate with me on the subject.—I am, &c., 

39, York-place, London, W., J. S. BALLIN, Hon. “се., 

Oct. 15. National Institution of Apprenticeship. 

| Mr. Dallin may not know that the electrical and allied in- 

dustries have not of late years presented suitable fields for 

apprenticeship activity. The lower branches have been over- 

stocked, and in the higher branches (as in all the engineering 
trades) a reasonable premium is the rule. — ED. E."] 
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on receipt of published price, adding Sd. for books published under 3s., and 5 per cent 
for books published nett, Add 10 per cent. for abroador for foreign books.) 


‘* Elements of the Differential and Integral Calculus.” By A. E. H. 
Love. (Cambridge: University Press.) 58. 

“ Alternating-current Machines." By S. Sheldon, H. Mason and 
E. Hausmann. Vol. П of Dynamo Electric Machinery.” 8th 
edition. (London: Crosby Lockwood & Son.) 


ELECTROLYTIC DISINFECTANT FLUID. 


A recent report of the Public Health and Housing committee of 
the Metropolitan Borough of Poplar describes the progress made in 
the use of electrolytic disinfectant fluid in that borough. At the 
seven depots during the summer period the electrolytic fluid was in 
great demand by the public; so great was the demand that the 
entire requirements of the works department could not be fulfilled ; 
no fluid could be given out for street watering and sewer manhole 
flushing, but was delivered for the street gullies. To meet with the 
public demand at the depots, overtime at the central manufacturing 
depot had to be resorted to, as at the end of each day all fluid had 
been distributed at the central depot. After a “run” of eight hours 
the top supply tank was replenished, the electrolysers washed cut 
and a fresh start made. On some days there was an output of over 
300 gallons. At the central depot alone during the hot weather in 
one day as many as 800 vessels of all descriptions were filled with 
the fluid to satisfy the public call. The demand at the seven depots 
was at one time so great that the depots had to be supplied with 
fluid cn two occasions during the week in place of the usual 
once. 

During the intensely hot weather the stability of the fluid was good, 
which speaks well for the method emp!oycd. The contents of a car- 
boy made on May £9th maintained its strength as follows: From 
May 29th to July 9th constant at 5:078 grammes per litre, whilst 
after three months—viz., on August 20th—the strength was 5:482 
grammes per litre. The total output of fluid during the year ended 
August 3rd has becn 17,494 gallons. 

The cost of material in manufacturing 17,794 gallons of the elec- 
trolytic fluid was as follows:— 


Electricity, 2,9€8 units at 11d. per unit. <... £18 13 6 
Chloride of magnesium, 24 cwt. 3 d 26 cwt. 2 qr.“ 10 7 0 
ß н Ж НАОД e 418 0 
Caustic Soda enn C 3 2 6 
Water ; e 018 0 

Total cost of materials—-— reer oe £37 19 0 


Thc cost of bottles, corks and labels came to £25. 10s. 3d., and of 
sundries to £20. 6s. 11d. 

Since the plant has been installed, a period now rcaching four years, 
ncarly 80,000 gallons of electrolytic fluid have been manufactured at 
a cost for electricity and materials of under £169. The great mone- 
tary advantage to the borough since the installation of the elec- 
trolytic plant need not be referred to in detail, as the fact has been . 
the subject of reports again and again. Tho above figures obviously 
show a great saving to the funds of the borough, particularly con- 
sidering that the various institutions of the Borough Council, 
Managers of the Sick Asylums and of the Board of Guardians (within 
and without the borough) are supplicd without any additional cest 
to the ratepayers. As applicants now usually bring their own recep- 
tacles to the depots, there is also a very appreciable saving in the 
expenses on bottles alonc. 

After working for nearly four years and not having bcen clcancd 
for a period of over 12 months, the apparatus has been taken to 
pieces, overhauled and thoroughly cleaned. The platinum wire and 
slates upon which it is wound were found in perfect condition — 
these are the positive electrodes and are the costly portion of the 
plant. In the apparatus there are 40 pairs of zinc plates—the 
negative electrodes—and during the period which the plant has 
been installed 33 zinc electrodes or 16} pairs Гауе been replaced— 
six pairs last year and 104 pairs this year. The cost of a pair of 
zinc electrodes with the necessary nuts and bolts is 5s. 6d., so that 
during the installation (four years) the outlay for new zinc elec- 
trodes has been under £5. Most of the zine plates were far from 
being worn out, but those which showed any material wear wire 
sent to the makers to be recast. | Experience shows that by some- 
what altering the shape of the zinc electrodes their lives may be 
considerably increased and give greater efficiency in the wc rking of 
the plant. The condition of the electrolytic tanks remains gocd. 
A new system of coupling up the ele ctrodes has been adopted which 
prevents the current acting upon the walls of the slate tanks where 
any iron is present. The chief disinfector has supervised the work- 
ing and cleansing of the plant, and has also superintended the dis- 
tribution of the fluid at the seven depots and the various Institu- 
tions of the borough. 

From another report by the Committee it is seen that the cost 
of carbolic disinfectants, &c., to the Public Health Department 
during the years 1903, 19C4 and 1905, before the electrolytic plant 
was installed, averaged £437. 


* There is still a large amount in the saturator. 
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THE APPLICATION OF INTEGRATING WATTMETERS 
TO ELECTRIC CARS.* 


T. W. HINKLE. 


Electric railway companies are spending large sums of money in 
building modern power plants and equipping them with efficient 
machinery, but after the power gocs out to the line no record is kept 
of it, and the motorman uses it either wastefully or economically, 
depending upon his intelligence and care. There is a great difference 
between motormen in the use of power, and I believe that if watt- 
meters were installed they would pay for themselves in a short while. 
Even with a few meters, shifted at intorvals of a week or so from one 
car to another, a serics of readings could be obtained during the 
course of a few months which would give a fairly good check of total 
car consumption against station output. This method might be 
practically as satisfactory, and considerably less expensive, to a rail- 
way company desiring to investigate the matter, as installing meters 
on all cars. 

Under the present methods of,inspection of equipment, motor 
troubles, bad brake adjustment, condition of bcarings, gears and 
pinions, &c., are quite readily found if the road employs careful 
inspectors. АП of these troubles, and many others which are hard 
for inspectors to locate, will cause undue friction and necessarily 
cause the car to consume too much current, but by the use of watt- 
meters any excessive current consumption will readily be found. 
Another use of wattmeters is in checking the relative efficiency of 
different equipments operating on the same line under the same con- 
ditions, and comparing energy consumption on different lines of the 
same system. 7 

Some interesting tests have been made within the past year by 
different operating companies on transmission and line efficiency by 
using both ampere-hour and watt-hour meters on cars. Such a com- 
bination is, of course, only recommended for special tests, and is based 
on the idea that if the ampere-hour consumption of a particular car 
on a certain linc, or section of line, is multiplied by the average station 
voltage during the period of a test the watt-hours thus obtained will 
be the station output required for that particular car operating over 
the section of line during which readings have becn taken. If, in the 
same car, a suitable integrating wattmeter is installed its readings 
will show the true watt-hours consumption of the car, and the dif- 
ference between the volt-ampere-hour reading and the watt-hour 
reading on the car will bc the loss in transmission from the station 
for that particular car and section of the line. By taking a series 
of such observations with two or three different cars on various sec- 
tions of the line at different conditions of traffic it has been found 
possible to obtain valuable data as to the conditions of transmission 
line, efficiency of sub-stations, fecders, &c., for different lines and sec- 
tions of lines. 4 

Until about three years ago there was no integrating wattmeter 
suitable for this purpose—that is, which would withstand the severe 
conditions under which a meter on a car has to operate. Later, 
special watt meters were brought out for this work, but owing to 
certain inherent and unavoidable features of their construction their 
ше was principally confincd to spccial test cars, or on cars where pre- 
cautions were taken to climinate as far as possible the effect of vibra- 
Поп and jar on the meter. On account of the special care required 
in the use of the meters and their expense, their application in elec- 
trie railway work was very limited until the last few years, when 
meters have been brought out which are so constructed as to with- 
stand without any injury whatever the most severe conditions of 
street railway operation. The mercury type of meter has proved 

the most, successful and accurate, I belicve, for this class of work. 

The author then describes the general type and principle of a mercury 
meter. He points out that the buoyancy effect of the mercury on the 
armature, &c., results in a pressure of aboutone-tenth ounce against the 
top bearing jewel. This weight or pressure upon the jewel is said to be 
less than one-fifth that in any other type of meter, and as the arma- 
lure is completely immersed in mercury, any jar, vibration or shock 
Upon the meter is absorbed by the mercury, so that there can be no 
Sudden motion of the armature vertically. Therefore the pounding 
and jarring of a car cannot injure the jewel in this meter, thercby 
impairing its accuracy. Another good point in favour of meters of 
this {уре is that lightning has less effect on it, as the enormous chok- 
ing effect of the shunt coil on its iron core protects the meter against 
шу alternating or oscillating discharge like lightning. Also. another 
vety important and convenient feature of this type of meter is the 
fact that it can be operated by a shunt, allowing only a portion of 
the load current to pass through the meter. This enables the meters 
lo be made smaller and more compact, and thoy.can be located at 


"i Abstract, from tho “ Electric Railway Journal," of a Paper presented 
à meeting of the Central Electric Railway Associátion, Detroit. 
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any convenient out-of-the-way place on a car, and connected to the 
shunt by small leads. Since the introduction of meters of this type 
their use has become quite goneral by a number of large operating 
companies in the citios and by a few of the large interurban com- 
panies, but as yet tho majority of railways have not realised the 
valuable information which can be obtained by a proper and intelli- 
gent usc of integrating wattmeters on cars. 


THE WILKINSON THERMAL COLUMN. 


We havo received from Mr. George Wilkinson, of Harrogate, a 
booklet dealing with an apparatus known by the above name, which 
is said to be specially usoful in preventing the losses by condensation 
in steam pipes—losses which mount up considerably in the course of 
the year. The operation of the apparatus depends on the fact that 
directly a body of steam is cut off from the source of supply it cools 
rapidly and the pressure drops. 

The Wilkinson thermal column consists of two chambers: 
lower, or “sump,” and the upper chamber, or receiver.“ 
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A, Sump. D, Eutraining pipe connections bored nud tappel in thickening strips, 
C, Rising pipe lin. bore. D, Stop valve in rising pipe. Ж, Top receiver. F, Pipe to 
boiler 1jin. bore, G, Check valve with drain cock. H, Stop valve іа boiler. I, Dip 
pipe carricd below water level. J, Fixing brackets, K, Water gauge. 


DIAGRAM OF WILKINSON THERMAL COLUMN. 


former is fixed in such a position that the water of condensation 
draining from the steam range, scparators, steam jackets or radiators 
can frecly flow thereto by gravity. The sump is connected by a 
rising pipe to ће “ receiver, which is fixed 5 ft. or 6 ft. above the 
tops of the boilers, so that the condensed steam can quickly gravitato 
therefrom through a suitable connecting pipe, and non-return valve, 
back to the boilers. 

In order to obtain the highest efficiency the water of condensation 
should as far as possible be entrained from each separator, watcr 
jacket, cylinder jackct and hcater to the sump in separate pipes, prefer- 
ably of not less than ў in. bore. Such pipes should have a continuous 
fall from the point of entrainment to the sump ; also the pipes should 
be well covered with good non-conducting composition, in order that 
the water of condensation may be deposited in the sump at its 
maximum temperature. A stop valve should be fixed on cach pipe 
at the point of cntrainment. 

The sump as shown in the diagram is connected to the receiver, 
which is fixed 5 ft. or 6 ft. above the boilers, by wrought-iron pipe, 
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lin. bore. This pipe must take the shortest route and have a 
minimum number of bends. The water from the sump will be 
lifted to the receiver and deposited in the boiler with a drop of 
temperature of less than 1 deg. per foot of lift ; for example. with 
water of condensation in the sump at 366°Е. (=150 lb. steam 
pressure), it will be lifted 10 ft. and passed into the boiler at а tempera- 
ture exceeding 356?F. Care has to be taken that all parts of the 
column are well covered by an efficient non-conducting covering. 
Pipes are fixed to all the blow-off cocks so as to convey the water 
therefrom to the hot well or to a drain. The method of connecting 
up the thermal column and the disposition of the various parts, can 
be readily ascertained by reference to the diagram. 9 

The apparatus is said to be so sensitive that the heat radiation 
through good '*non-conducting" covering material is sufficient 
to ensure its effective working and the automatic return of the 
condensed steam direct to the boiler. The efficiency is such that the 
condensed steam can be lifted from the sump and returned to the 
boilers with a maximum drop in temperature of less than 1?F. per foot 
of lift. There is no outlet whatever to atmosphere, and the whole of 
the water, at a temperature close to that of the steam, is within a 
very short time of its actual condensation in the steam range silently 
carried back direct to the boiler. 

Another important and unique feature of the thermal column is 
that it works by difference in temperature and not by volume, so 
that its efficiency is independent of the amount of condensation which 
may be taking place in the steam pipes and cylinder jackets. This 
apparatus has been at work in the Harrogate Electricity Works for 
more than 12 months, and has proved itself to be quite an economical 
device. i | 

In starting the apparatus the whole of the valves on the entraining 
pipes must be opened, together with the blow-off cock to atmosphere 
on the gauge glass fitting fixed on the top receiver of the Thermal 
column, also the small drain cock upon the check valve to boiler. 
When the accumulated water is blown out and the whole system is 
thoroughly heated, the drain cocks are closed, and the thermal 
column will immediately commence to work. Where cast-iron 
chambers are used special care must be exercised in warming up, so 
as to avoid sudden changes of temperature in the mctal, otherwise 
fracture may take place; for this reason cast steel chambers are 
strongly recommended for high pressures. Should the automatic 
valve operate and blow to atmosphere it indicates that the receiver 
has become flooded, and that the entrainment is faulty, or the 
apparatus is being worked beyond its rated capacity. When the 
excess of water has been removed the auto-valve will close and the 
thermal column resume its work. 


THE EAST LONDON ELECTRICAL EXHIBITION. 


The question of the utility of electrical exhibitions generally is a 
subject that has been often dealt with in these columns. We have, 
in fact, from time to time, been criticised for the attitude taken up 
by us with regard to large international exhibitions, but whatever 
we may think on this subject we certainly consider that the pushful 
policy pursued by certain engineers in organising exhibitions in their 
own districts, to show their consumers, or those who ought to be 
consumers, what can be done domestically by the application of 
electricity, and also how this form of energy may be usefully em- 
ployed in factories and in other industrial work is worthy of the 
highest praise. It is obvious that if one district can make such an 
exhibition a success. a combination of two cr more neighbouring 
districts should be still more certain to make it a paying concern. 
For this reason we think that the East London Exhibition, opened 
on Monday last, and which is to remain open until the end of the 
month, should amply fulfil the objects of its promoters. This 
exhibition has been organised by a joint committee composed of 
representatives from the Shoreditch. Stepney and Hackney Cor- 
porations, and is being held in the Pitfield-street Baths, of the Shore- 
ditch Corporation. 

The exhibition was opened on Monday last by Mr. W. M. Mordey, 
President of the Institution of Elcetrical Engineers. the chair at the 
opening ceremony being taken by Councillor J. E. Harwood, Chair- 
man of the Shoreditch Lighting Committee. Mr. H. H. Gordon. of 
"tepncy, made a statement showing how the idea of such an exhi- 
bition had come about, and how this idea had at last flowered into 
actual being. Mr. W. M. Могасу then opened the exhibition, and 
in the course of his speech drew attention to the increasing use of 
electricity for all purposes. He once more complained that the 
fecling of depression in this country about the state of the electrical 
industry was exaggerated and that in spite of all statements to the 
contrary we were ahead and well ahead. A vote of thanks to Mr. 
Mordey was proposed by Alderman R. Feesey, J.P., of Hackney, 


and seconded by Councillor J. T. Bibby of Shoreditch, while a vote 
of thanks to the chairman was proposed by the Mayor of Shoreditch 
and seconded by Councillor W. J. Stapleton, of Hackney. Those 
present then proceeded to inspect the exhibits. 

The number of exhibitors is 40 and includes an information bureau, 
jointly run by the boroughs of Hackney, Shoreditch and Stepney, 
at which full information concerning the employment of clectricity 
for all purposes can be obtained. 

Messrs. SIEMENS Bros. & Co. have one of the most striking stands 
in the exhibition. The display on this stand consists of a show- 
board demonstrating the applications of the O.S. wiring system to 
economical house wiring. This system compriscs Stannos and 
Kuhlos wires, Kalkos conduits and fittings. which may be uscd 
separately for any one installation, cr in different combinations 
according to circumstances and conditions. "These systems have 
been fully described in THE ELECTRICIAN, and their advantages are 
already well known to our readers. The show-board exhibiting 
this wiring consists of three panels. "The first pancl shows examples 
of Stannos wiring on the concentric system, with the latest con- 
tinuity fixtures and Kalkos boxes, in various combinations. The 
second panel shows examples of Kalkos conduits and fittings, a!so 
of Kuhlos surface wiring. The third panel is wired with Stannos, on 
the two-wire system, in various combinations. The show board is 
illuminated with some of thc latest types of Tantalum lamps and 
fittings, supplied by Messrs. Siemens Bros. Dynamo Works. Other 
exhibits include à number of examples of vulcanised rubber wires, 
dry cells and dry cell batterics and a battery of Neotherm cells made 
by the company. On another stand in a different part of the 
exhibition is arranged а comprehensive display of electric testing 
instruments of Messrs. Siemens make. Examples of electromagnetic 
moving coil and induction ammcters for switchboard work are shown, 
voltmeters, wattmeters and recorders, as well as instrument and 
transformers, synchronisindgvapparatus and frequency indicators. 
Tantalum lamps are, in fact, a prominent feature of the exhibition, 
for they have been installed by the authorities for the general illu- 
mination of the building. In addition to this fact, as mentioned 
above, Messrs. Siemens Bros. Dynamo Works have over 200 points 
wired, so that their specialitics may be seen actually under current. 
A good selection of new and up-to-date clectric light fittings which 
should interest contractors are being exhibited. The majolica 
fittings, which are wcll known for private house, ship ard train 
installations are also being shown. Further developments cf this class 
of fitting have been made, and they are now manufactured in cream, 
cream and gilt. and gilt finish. They can also be obtained mounted 
on white enamel wood blocks or polished mahogany blocks. "This 
particular class of fitting is exceptionally cheap, and provides cen- 
tractors with an efficient fitting for use in connection with the cheap 
wiring systems on the market. The ** holophane arcs" may also 
be seen under current and give a most striking effect. They are 
specially adaptable for the illumination of shops. and, owing to tle 
continuity and equal distribution of the light, will eventually super- 
sede the arc lamp for use in shops and trade establishments. А 
cheaper design of this class of cluster fitting is that known as the 
opal arc, and can be obtained for four or six lights at a very reason- 
able cost. All contractors, electrical dealers, ironmongers, &c., who 
are interested in clectrical specialitics should not fail to pay a visit 
to this exhibit. 

Messrs, SiMrEx CoNDurrs have an interesting display, covering 
not only the whole range of material required for the installation of 
electric light and power. but also a number of specialised articles fer 
the application of electricity to domestic and industrial purposes. 
The stand is very large, and on it may be scen a display of the 
Simplex steel conduit system, as well as clectric heater appliances 
made on the well-known Promethcus system. Simplex metal filament 
lamps. lighting accessories including fuses, switchgear and d'stribu- 
tion boards. 


Among thc most important exhibitors at this exhibition are Messrs. 
FERRANTI, who are showing a selection of apparatus suitable for the 
clectric power user. This includes a general display of switchgear, 
motor starters, distribution boxes, fuse boxes and instruments. An 
important point which may be noticed in connection with the 
Ferranti motor starter, is the entire absence of ordinary wire resist- 
ances, а non-metallic substance being used instead. The power 
distribution fuse boxes shown are built on the Ferranti section 
system, which allow extra case units to be fixed at cither end, во 
that spare ways may thus be added as the need arises for them. 

Messrs. BaBcock & Wircox are showing a model of their patent 
water-tube boiler, representing the latest practice in economical 
steam generation. This model is fitted with a patent steam super- 
heater, and a mechanical chain grate stoker for the smokeless burn- 
ing of low grade fucl is also shown. Another piece of apparatus of 
general interest, which is shown on this stand, is the automatic 


—— 


THE ELECTRICIAN 


7 


OCTOBER 22, 1909. 


75 


water purifier for softening the water before it enters the boiler. A 
turbine tube cleaner for removing scale from boiler, economiser and 
other tubes is also shown. 


Messrs. W. Н. WILLCOX & Co. are showing a good display of 
engineers’ stores for private and public clectric light and power 
installations, These include lubricating oil for all classes of ma- 
chinery, together with lubricators of various types. The Willcox 
semi-rotary and plunger pumps also occupy a prominent position, 
while a hot-air impelled tube cleaning apparatus will also be inspected 
with interest. 

The Reason Mra. Co. are exhibiting a selection of their well- 
known arc lamps, both the standard and miniature enclosed types, 
suitable for outdoor and indoor lighting being shown. A new type 
of flame arc lamp is also on view. This latter is of simple design, 
cheap in price, and has a life of 40 hours. This company's well- 
known time switches, both hand and electrically wound, also find а 
place. and another notable feature is a combined electrolytic meter 
and fuse box set. Demand indicators and strect lighting fittings 
are also present in groat varicty. 

A very essential part, or so it seems to us, of cvery exhibition is 
the refreshment stall. Of course it is necessary that this stand 
should provide a certain amount of nourishment, both solid and 
liquid, but there is no reason why its artistic side should not be given 
full play. For this reason we are glad to sce that the refreshment 
stands in this exhibition are provided with artistic lighting standards, 
supplied by Messrs. JouN RusskLL & Co. These standards are 
built in a tree-like form and are fitted with ‘‘ maxim " metal tilament 
lamps, for which this company are agents. 


id 


AGREEMENTS BETWEEN LONDON ELECTRIC 
SUPPLY COMPANIES. 


At the meeting of the London County Council on Tuesday the 
Highways committee reported that under Sec. 3 of the London 
Electric Supply Act, 1908, the authorised undertakers and certain 
specified companies were (with the approval of the Board of Trade) 
empowered to enter into agreements for mutual assistance or associa- 
tion with regard to (a) the giving and taking of a supply of electrical 
energy, &c. (b) the management and working of the generating 
stations, and (c) the appropriation and division of reccipts arising 
under, and the provision of capital required for carrying into effect, 
such agreements. Draft agreements (1) between the London Electric 
Supply Corpn. and the St. James’ & Pall Mall Electric Light 
Co.; (2) between the London Electric Supply Corpn. and the 
Westminster Electric Supply Corpn., had been submitted to the 
County Council for their observations, and also a third agrecment 
between the South Metropolitan Electric Light Power Co. 
and the West Kent Electric Co., entercd into under Sec. 10 of the 
Blackheath and Grecnwich District Electric Lighting Co.’s Act, 1903. 
The committee, after careful consideration of these agrecments, 
reported that the two first-named agreements were similar in all 
general respects and gave rise to the same questions. By these two 
agreements the London Electric Supply Corpn., whose undertaking 
is purchasable by the Council in 1931, proposes to make certain 
arrangements with two of the specified " companics whose under- 
takings are not covered by the purchase clause of the 1908 Act. 

The three main questions to be considered by the Council were :— 

(i.) The question whether the agreements fall within the scope of the 
London Electric Supply Act, 1908 ; (ii.) the effect of the agreements upon 
the interests of consumers in the areas which are to be handed over to 
other companies by the London company; and (iii.) the Council's in- 
terestsasthe purchasing authority of the London Electric Supply Corpn.’s 
undertakings. 

_ As to (i.): Although clause 3 of the Act of 1908 is drawn very widely, 
It was not, perhaps, contemplated that under this section what is prac- 
tically tantamount to a transfer by one company of its undertaking to 
another company should take place. The clause would appear rather 
to have been intended to facilitate the association of companies for mutual 
assistance in regard to supply, and with the object also, no doubt, of 
benefiting consumers. Under the agreement, however, any purchase 
moneys that may be received by the Londoa company when its under- 
takings become purchasable are to be handed over to the Westminster 
and St. James' companies respectively, and the payments which are under 
the agreement to be made during its continuance by the companies taking 
over the working of the undertakings on behalf of the London company 
are presumably to be in respect, not only of the working arrangements, 
but cover also the capital value of the transferred rights, &c. 

As to (ii.): At present there are, in the case of each of the areas affected 

these arrangements, two companies supplying electricity, and although 
the cost. of current to the consumer in the two arcis does not appear to 
differ appreciably (gas competition plays an important part in this, no 
doubt), it would probably be well to suggest to the Board of Trade that it 


should take any necessary steps to ensure that the interests of the London 
company's consumers in the transferred areas shall not, as regards price 
or in any other respect, be prejudiced by the transfer of the undertaking 
to the other companies. 

As to (iii.): Attention has already been drawn to the fact that the 
London company, whose undertaking is, under the 1908 Act, purchasable 
by the Council, is transferring certain of its powers of supply to companies 
not so purchasable. Both the Westminster and the St. James' & Pall 
Mall companies’ undertakings are purchasable by Westminster City 
Council. In these circumstances it appears to be a not improbable 
contiugency that when the time arrives for the Council to purchase the 
London company's undertaking the position would be a somewhat 
serious one. It is probable that legislation will ultimately be passed 
enabling the Council to purchase the undertakings of the Westminster 
and St. James' companies, but it appears to us that, in order to ensure 
that there may be no risk of complication arising under this head it would 
be well to ask the Board of Trade to insert in the agreements a provision 
that they shall terminate in 1915 unless in the meantime an Act shall 
have been obtained constituting the Council as the purchasing authority 
for the Westminster and St. James’ undertakings. ' 

The agreement between the South Metropolitan and West Kent com- 
panies was in a different category, and provided simply for the supply by 
the outh Metropolitan Co. to the West Kent Electric Co. (incorporated 
under the West Kent Electric Power Act, 1909) of energy required for 
the supply to customers of the West Kent Company “ within, or for use 
and distribution within, the West Kent area of supply." The price to 
be paid by the West Kent Co. to the South Metropolitan Co. for energy 
so supplied is to be such as shall be agreed by the two companies, or, 
failing agreement, to be.determined by arbitration, but shall not in any 
event exceed £5 102. per kilowatt per year, and 0°54. a unit for all units 
supplied. The energy is to be given at points on the boundary of the respec- 
tive arens. The agreement continues until Aug. 26, 1921, and, unless then 
terminated by either party giving to the other two years' previous notice in 
writing expiring at the said date, is to continue until terminated by similar 
notice expiring at ten yeara, or any multiple often ycars, after that date 
that is, at dates concurrent with the right of purchase conferred on the 
Council. It does ríot appear to the committee that the proposals in this 
agreement are likely to prejudice the South Metropolitan Соз con- 
sumers. The question of purchase, however, arises here also. The 
South Metropolitan Co.’s undertaking is purchasable by the Council. 
We think that there should be provision for the determination of the agree- 
ment in 1931 if the Council decides to exercise its powers in that year. 
There is also the point that, in order to give this supply, the South Met- 
ropolitan Co. may be compelled to provide works which are not required 
for the purposes of supply in its London area. It seems desirable, there- 
fore, that the Board of Trade should be asked to secure (i.) the insertion 
in the agreement of a clause providing for its determination in 1931 if the 
Council shall have given notice to purchase the undertaking in that year ; 
(ii.) that the South Metropolitan Co. shall take effective steps to set apait 
in its accounts all amounts spent in respect of works required for the 
supply of energy under the proposed agresment. 

The committee, therefore, recommend that the Board of Trade be 
asked to consider whether the proposed agreements (1) between the 
London Electric Supply Corpn. апа the Westminster Electric Supply 
Corpn., and (2) between the London Electric Supply Corpn. and the 5t. 
James’ & Pall Mall Electric Supply Co. fall within the scope of sec. 3 
of the London Electric Supply Act, 1908 ; and that the Board be asked, 
in the event of it deciding to approve the agreements, to arrange for the 
following amendments :— - | 

In the agreement between the London Electric Supply Corpa. and 
Westminster Electric Supply Corpn., and the London Electric Supply 
Corpn. and St. James’ & Pall Mall Electric Supply Co., (i.) the insertion 
of a clause to provide for the termination of the agreements in 1915. 
unless in the meantime legislation shall be passed constituting the Council 
as the purchasing authority of the undertakings of the Westminster 
Electric Supply Corpn. and the St. James’ & Pall Mall Electric Supply 
Corpn. Also the insertion of such a clause as may be considered necessary 
to ensure that the interests of the consumers in the areas affected by the 
agreements shall be fully safeguarded. 

In the agreements between the South Metropolitan Electric Light & 
Power Co. and the West Kent Electric Co. (ii.) the insertion of a pro- 
vision for the absolute determination of the agreement in 1931 if the 
Council shall have given notice of intention to purchase the undertaking 
of the South Metropolitan Electric Light & Power Co. in 1931. Also the 
insertion of a provision that the South Metropolitan Electrie Light & 
Power Co. shall take effective steps to show separately in its accounts all 
amounts spent in respect of works required for the supply of energy under 
the proposed agreement. 


~~ = 


High-Pressure Pumping System in New York.—At а mest- 
ing of the American Society of Engineers held on Tuesday, 
October 12th, a Paper was read on this subject by Prof. R. C. 
Carpenter, of Cornell University. There are two pumping 
Stations which receive power that is transmitted electrically 
from several of the city electric generating plants. ‘There are 
five pumping units in each station, consisting of five stage 
centrifugal pumps driven by induction motors. Each pump 
has a capacity of 3,000 gallons per minute and delivers to the 
mains against a pressure of 300 Ib. per square inch. 
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British Westinghouse Electric & Mfg. Co. (Ltd.) v. Braulik. 


On Monday, Mr. Justice Joyce delivered a considered judgment in 
this case, which was an action brought by plaintiffs for an injunction to 
restrain defendant from infringing letters patent granted to them in 1902 
for an improvement in arc lamps. 

In delivering judgment, his Lorpsuir said: The invention claimed by 
the patent is for “ an are lamp having downwardly pointed electrodes 
and provided with both downward and horizontal feed mechanism so 
arranged that a certain amount of operation of the horizontal feed 
mechanism takes place before the downward feed mechanism is per- 
mitted to operate, subject to the disclaiming note." The disclaiming 
note is : ** The lamps to which this, my invention, applies are of the type 
in which the current is supplied to the electrodes through electrode 
holders in which the upper ends of the electrodes are firmly clipped, and 
which are capable of being lowered simultaneously through the same 
distance, and about one of which the corresponding electrode can swing 
under the action of a device acting near its lower end, and I limit my 
claim to lamps of this description." Apparently the original claim was 
too wide, and by the disclaiming note the plaintiffs restrict the applica- 
tion of their invention to a particular kind or particular kinds or to a 
specified type of arc lamp, in such are lamp elaiming any and every 
arrangement whereby a certain amount of the operation of the“ hori- 
zontal feed mechanism," a term previously defined, takes place к 
the “ downward feed mechanism," a term also previously defined, 
permitted to operate. "They do not claim some specified or any pa Шош 
apparatus or mechanism to effect the purpose indicated. The patent is 
not for any particular contrivance or device to effect a certain object, but 
generally for every mode of effecting that object in any arc lamp having 
certain specified characteristics. The specification, by letterpress and 
drawings, in which it is admitted on the part of the plaintiffs, for it could 
not be denied, that there are several errors and inaccuracies, purports to 
show a mechanism quite easy to contrive, the object being given whereby 
such an arrangement as claimed can be effected in the particular type of 
arc lamp to which the invention is intended to apply, but it does not 
claim this specifie mechanism or any other particular mechanism. 

Now, assuming the validity of plaintiffs’ patent, if I rightly under- 
stand what defendant is doing, it appears to me that his lamp is an 
infringement. But I think the real and serious question in the present 
case is the validity or otherwise of plaintiffs! patent, and this is impugned 
upon two grounds : First, it is said that the patent is invalid for want of 
subject matter; and, further, that the patent was completely antici- 
pated by the invention claimed in Graham's specification. The Court, 
in such a case as this, has to act upon the evidence of experts whose 
qualifications and opinions are tested by cross-examination and the 
Court weighs the evidence so given and tested. Thus proceeding, to my 
mind the result of the evidence is this: That there being a well-known 
contrivance or arrangement, common, if not universal, in the kind of 
arc lamps in ordinary use, this patent is taken out for the application of 
such contrivance or arrangement mutatis mutandis to a precisely similar, 
if not the very same, purpose in a particular specified type of arc lamp, 
namely, that described in the claim as limited by the disclaiming clause. 
This contrivance or arrangement as employed in the vertical arc lamp in 
common use at the date of the patent is variously described in the 
evidence. To make use of it in the manufacture of any new or other 
type of are lamp, I think, was a perfectly natural and the obvious thing 
to do, and there does not appear to have been the slightest difficulty in 
doing it. It might, no doubt, have been done in various ways, in any 
one of which there might possibly be invention, and consequently subject 
matter for a patent; but, in my opinion, there could not, in the circum- 
stances, be a good patent merely for the use in any new or special kind 
of arc lamps of that which was already known and commonly adopted in 
ordinary arc lamps for practically the same purpose. Rightly or wrongly, 
I think the objection founded on want of subject matter to be, in the 
cireumstances, a good and valid objection to the patent, and that in what 
is claimed there is no invention to support the patent and consequently, 
in my opinion, this action fails. 

Ав to the other objections, I do not think it can be denied that the 
invention described in Graham's American specification is within the 
claim of the patent in question, and that the lamp described in such 
specification would work in the manner which the patentee claims as his 
invention and for which he has obtained his patent. Upon the whole, I 
think that plaintiffs’ patent, if otherwise valid, has been anticipated by 
Graham's patent, if not by others ; but the ground upon which I decide 
this case is, that in the so-called invention of the patentee, as claimed, 
there was no real invention or subject matter to support a patent. T he 
result is that I dismiss the action, with costs. 


— 


We learn from the British Westinghouse Co. that notice of appeal from 
Mr. Justice Joyce's decision has been lodged. 


‘Holmes v. Associated Newspapers (Ltd.) 


Mr. Justice Neville this week heard an action for an injunction against 
an alleged infringement of letters patent No. 9,862 of 1898, granted for 
an invention for a combination of electric motors for driving printing 
presses, &c. Plaintiffs were represented by Mr. Walter, K.C., and Mr. 
Gray; and Mr. Astbury, K.C., and Mr. Kerley appeared for defendants. 
Mr. WALTER explained that the action was brought in respect of an 
electrically-driven printing press exhibited by defendants at the White 


City supplied to them by Kohler Bros. (of U.S.A. and London), who. it 
was understood, took all responsibility in the matter. Having explained 
the methods of modern printing, the speed at which modern presses 
worked, the great length of paper used and the consequent necessity for 
smooth working, counsel said the patent in question was for a system of 
coupling up electrically-driven motors for the purpose of driving printing 
machinery, by which the full power of the motor could be applied with- 

out shock, with the advantage that the armature shaft of the motor was 
in motion with the main torque before it was called upon to exercise its 
full driving power—that was to say that at the same time that a small 
motor was doing its work an ovcrlapping took place, and the current 
began to come on to the large motor. While the small motor was 
running doing its work the current. was turned on to the large motor, 
causing the latter to speed up until it overlapped the small motor and 
eventually took up the load. The large motor was in action and doing 
a certain amount. of work before it overran the small motor. By this 
arrangement a gradual movement. was obtained, and the small motor was 
in action until the time when the full power came on. The result was 
that there was no jerk. The attempt to produce a slow movement by 
driving from a single large motor when coupled with a printing mac hine 
resulted in danger, not only to the printing machine, but also to the motor, 
due to ove rheating. In order to start a large motor there was an enor- 
mous amount of power necessary to overeome the inertia of the printing 
press, as there was no back E. M. F. The full current went through the 
machine, and if the whole of the energy was turned on at once part was 
turned into heat, and was apt to melt the insulation and destroy the arma- 
ture. It was in order to provide against those difticulties that the patent 
in question was directed. To carry the principle into effect they pro- 
vided a direct and simple connection between the main shaft of the 
driving motor and the spindle of the printing press and then between 
the two motors. Then, by means of reversing gear, the auxiliary motor 
could be left at rest when the big motor gathered speed and took the load. 
That was the invention which plaintiffs claimed was both novel and useful. 
A number of specifications had been put in which were relied upon as 
anticipations, but none of them, said counsel, seemed to have accom- 
plished what plaintiffs had done by the same means, and he (counsel) 
would deal with them when he had heard what his friends on the other 

side had to say about them. 


Mr DvcALD CLARKE said that he had read the specification of the 
invention in question, and it dealt with the difficulties of working modern 
printing presses electrically. Modern printing presses carried paper in 
very large rolls, and the paper was usually of a tender nature. A little 
jerk would break the paper, and it was consequently very important 
that every press should be started very gently, and it was also necessary 
that, as well as starting the press gently, the full power should be obtained 
almost immediately after the paper had been adjusted before the press 
was started. Those essentials were given by plaintiffs’ combination. 
The arrangements in the specification were such that all the operations 
must follow in mechanical sequence, and therefore they got a smooth 
starting. He did not find the plaintiffs’ invention described in any of 
the prior specifications relied upon as anticipations. When using only 
one motor the difticulty at starting was the keeping up of the slow speed 
во as to get gradually up to the high speed. Much greater power was 
required to start the machine after it had been at rest than was required 
to keep it going once it was in revolution. It followed. therefore, that 
when using one motor, if the energy was sufficient to enable the machine 
to start, it would take up its power much too quickly in order to enable 
it to do the preliminary operations. It would produce a check, and a 
check that would tend to tear the paper. In some respects the action of 
plaintiffs! and defendants’ machines was different. The sequence of 
action was not always the same. 

Evidence was also given by Mr. Madge, of the“ People " newspaper, 
and other gentlemen connected with newspapers, who spoke to the 
utility of plaintiffs! invention and the impossibility of using electric 
motors for printing machines before. 

Mr. Astbury, without opening the case for the defence, called Mr. 
JAMES SWINBURNE, who said he had considered the documents in the 
case, including plaintiff's specification, and also what defendants said 
had gone before, and also defendants’ machine. Various appliances 
had been in use or tried for printing machinery, and amongst others by 
what was known as the Ward-Leonard system. As an electrician he 
could not see that there were any advantages stated in plaintiffs! speci- 
fication other than those which followed from the use of two motors as 
distinct from one motor. There was no invention in coupling machines 
in series. Supposing that prior to 1898 electrical driving was perfectly well 
known, there would not be any invention in merely driving that machine 
by two motors instead of by two sets of pulleys. 


His LonpsuiP: Supposing that the printing press had never been 
driven by electricity before, and somebody made a machine which worked 
satisfactorily—which substituted motors for the pulleys and belts—that 
would require originality, would it not? No, because it was directly 
understood since there have been electric motors that an electric motor 
can in every case take the place of a belt with advantage. 

Referring to claim 4 of plaintiffs’ specification, witness] said that 
every specific thing claimed there was per sc old. 

In cross- examination by Mr. WALTER, witness said that in 1898 a 
system by which one could use a high-speed motor for the purposes of 
the slow driving was an advantage, chiefly, not because of efficiency, but 
because of the price. Slow-speed motors were not only more expensive 
to make, but they are more wasteful in current. The only system he 
found in the whole of plaintiffs’ specification was a system of coupling 
electric motors plus controlling adjuncts. Prof. C. Vernon Boys also’ 
gave evidence. 1 
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Mr. ASTBURY contended that everything in plaintiffs’ invention was to 
be found in the earlier American specifications. He submitted that 
plaintiffs’ patent was bad for the want of subject matter and that defen- 
dants did not infringe. 

Mr. WALTER having replied on behalf of plaintiffs, his Lordship reserved 
judgment. 


Clerk’s Breach of Confidence. 


In the City of London Court, on Friday, before Judge Lumley Smith, 
K.C., a claim was made by Frank Lingwood, clerk, against Mr. George 
Braulik to recover £3. 58. wages due and damages for alleged wrongful 
dismissal. 

Plaintiff was in defendant’s service for three years as a clerk, latterly 
at 32s. 6d. a week. He had compiled a book of cost prices of all the 
electrical goods dealt in by defendant and when defendant made the 
discovery he was instantly dismissed. He had prepared the book for 
use in the office. It was not done for use in a competitive firm’s service. 
He was now employed by the General Electric Co. He had since burned 
the book. 

Defendant said he was very surprised to find that plaintiff had compiled 
a cost prices book. They were all of a private and confidential nature, 
and included the names of the manufacturers from whom he bought all 


. his electrical goods. Plaintiff had collated the information from index 


cards and was guilty of a breach of confidence. He might have given 
the information to any competitor. If plaintiff had parted with the 
cost prices to other firms, defendant’s business would have been got away 
from him and his prices cut. 

Judge LvwrEy SMITH said that betraying one’s master's confidence 
was not consistent with a proper discharge of duty. If it had been 
merely a record of what different firms charged he would not have 
thought anything of it, but it went further than that. It was a record 
of transactions which the master had been having for some considerable 
period with different firms, and that could only be useful for being carried 
away after he left the service. He thought it amounted to a breach of 
confidence. On the whole, the master was justified in dismissing 
plaintiff. 

Judgment for defendant with costs. 


Armorduct Mfg. Ca. v. General Incandescent Co. 


On Monday, Mr. Justice Ridley and a special jury heard this action for 
damages for alleged conversion by defendants of certain goods belonging 
to plaintiffs. 

Mr. Montaau Lusy, K.C., said plaintiffs, as well as defendants had 
depots in different towns in the country, including Derby and Notting- 
ham. In 1904, a Mr. S. Haynes, who traded as The Electrical Stores 
— 8. Haynes, agent," was plaintiffs’ agent, but there appeared to be a 
discrepancy between the goods in his stock and the money he had paid 
over, and it was found that he had also been acting as defendants' agent. 
His agency with plaintiffs was terminated, and afterwards he was 
appointed manager of defendants’ depots at Nottingham and Derby. 
The allegation of plaintiffs was that defendants had received the £170 
(which was the value of the goods plaintiffs had missed), and that amount 
had been paid into their account by Haynes, acting as their agent. 
Defendants denied the allegations. Counsel added that judgment had 
bcen secured against Haynes for £160, but it had not been satisfied. 

On defendants’ behalf, Mr. LEWIS ТномАЗ, K.C., contended that there 
was no case to go to the jury. 

His Говознір, however, said he thought there was. Haynes, acting 
quite rightly, told defendants that he had sold certain of plaintiffs’ goods, 
but, acting in accordance with his agreement, he paid all the money he 
had received to his employers, the defendants, who should have paid 
plaintiffs their share. He thought it was plain that defendants kept the 
money and the case was, in his opinion, undefended. 

At this juncture the foreman of the jury said they had made up their 
minds, but his Lorpsuip said he could not accept any expression from 
them unless it was in defendants' favour. 

Mr. Lewis Tuomas then contended that defendants never had money 
which was due to plaintiffs as proceeds from sale of their goods. 

W. J. Moors, managing director of defendant company. gave evidence. 
He was being interrogated by Mr. Lewis Thomas when Mr. Justice RIDLEY 
said : The point is whether these were the goods of the plaintiff com- 
pany. If they were I think the defendants are liable. I don't think it 
is a position in which you can raise that defence now, unless you choose 
to amend the pleadings. You have not set up any debt which existed 
between the company and Haynes, you have not pleaded it, and if you 
don't do that I shall not allow you to give evidence of it." 

Mr. Lusu opposed any amendment or pleadings on the ground that 
his clients had not had inspection of defendants' books on the point 
raised. 

The jury returned a verdict in favour of plaintiffs, and his LORDSHIP 
entered judgment accordingly, ordering the payment to plaintiffs of 
£58. 8s. and an inquiry for account as to the АЕ that might be duc. 

A stay of execution was grar ted. 


Northern Eleetrical Co. v. Gregory. 

In the Liverpool Court of Passage on Monday, before Mr. W. F. K. 
Taylor, K.C., plaintiffs sued defendant, a theatrical manager, for the 
recovery of £51. 12s., the price of a dynamo. The case for plaintiffs was 
that on May 27 they sold to Mr. Gregory, without a warranty, a dynamo 
complete with all accessories for the purposes of a bioscope entertain- 
ment at Douglas, Isle of Man. The price was £51. 12s., but this amount 


had not been paid. After the issue of the writ defendant counterclaimed 
for the price of an clectric lighting engine with which plaintiffs had sup- 
plied him, and which defendant alleged had been defective. 

The defence now was that the dynamo had bcen supplied with a war- 
ranty that it was a first-class machine, and was competent to do the work 
required of it, whereas experience had shown that it was neither, and that 
its value did not exceed £30. With regard to the counterclaim plaintiffs 
denied having received any intimation that the engine was not perfectly 
satisfactory until the claim was launched in respect of the dynamo. 

It was urged for defendant that the dynamo was not worth more than 
£30, which he had paid into court. With regard to the engine, he asked 
that a substantial amount should be taken off the £68. 15s. paid for it, 
because it was older than it had been reported to be, and had not given 
satisfaction. 

After hearing evidence his Loxpshir gave judgment for plaintiffs on 
the claim for £43. 12s. and costs, and also on the counterclaim, with costs. 


Olaim for Electrical Fittings.—1n tho King's Bench Division on 
Monday, judgment was given, in default of appearance, in tho action 
of Messrs. G. Weston & Sons v. Messrs. Louis Mortelmas, Barr & Co. 
Plaintiffs claimed £119. 15s. 6d. in respect of electrical fittinga, &c., 
supplied to defendants' premises. 


British Aluminium Co. (Ltd.) 


Mr. Justice Swinfen Eady heard on Tuesday the petitions of Messrs. 
Dick, Kerr & Co. and A. Schonfield & Co. for the compulsory winding-up 
of the British Aluminium Co. (Ltd.) Mr. Youncer, К.С. (for the com- 
pany) asked that the petitions might stand over for another month. 
The company was of great magnitude, and was doing a great business. 
It was desirable that there should be a proper reconstruction, the figures 
to be dealt with being enormous. А scheme of arrangement had been 
sanctioned, and it was necessary that the arrangements should be further 
matured. His Lornsuip agreed to the petitions standing over. 


Isle of Wight Electric Light & Power Co. v. Sandown Gas Co. 


At the Isle of Wight County Court last week plaintiffs sought to recover 
£8. 19s. 1d. damages alleged to have been done to an electric light cable 
by defendants’ workmen. 

Mr. Hiscock, for plaintiffs, explained that the cable was laid under 
the pavement in Sandown in May, 1904. It was from 9 in. to 12 in. 
beneath the surface, and some 2 in. or 3 in. above it was & continuous 
row of tiles. In 1907 a gas company's employé, who was replacing л 
paving stone, told one of the electric company's men that they had come 
upon their cable. On April 19, 1909, a fault was found in the cable near 
where the gas company's service pipe crossed it, this pipe and one of the 
tiles touching the cable. There was a hole in the cable, apparently тале 
by a pick. The present claim included fines the electric company had 
had to pay to the local authority for failing to keep their lamps alight. 

Mr. A. E. Mayes, chief engineer, and Mr. C. F. Payton, foreman of 
plaintiffs, gave evidence. Mr. Payton said he found the puncture in the 
cable and sent for the manager of the gas company, Mr. Falkner, who said 
the best thing he (witness) could do was to repair it and they would settle 
afterwards. ; 

Mr. FALKNER denied having admitted liability, and said the damage 
was just as likely to have been done by the other men. 

After the evidence his Honovr said plaintiffs had not specifically 
proved that the injury to the cable was in fact done by one of defendants’ 
workmen. He held that if the builders’ workmen had done it it would 
have been done in the service of defendants, who would therefore have 
been liable. But he was very clearly of opinion that the initiation of the 
damage was done at the opening up of the ground for the service pipe. 
The cable bore marks of an injury done in the way described with a 
chisel bar; there was a clean cut on it. Не therefore gave judgment for 
plaintiffs, with costs. 


Mining Regulations. | 


On 14th inst., at Dunfermline, Sheriff Shennan delivered a written 
judgment on the objections to relevancy in a criminal complaint against 
Mr. С. A. Carlow (general manager of the Fife Coal Co.) and Mr. W. E. 
Richardson (manager of Foulford Pit, of the same company), because 
they permitted to be used certain electrical appliances which did not 
conform to the Special Rules of the Home Office in regard to the use of 
Electricity in Mines. Sheriff Shennan ruled against the objections, and 
Oct. 25 was fixed for proof. 


PARLIAMENTARY INTELLIGENCE. 


—— 


Electric Lighting Acts Amendment Bill.—It is stated that a fresh 
proposal is being put forward as to the clause recently inserted in this 
bill with reference to the respective positions of authorities who supply 
electricity under statutory powers and other bodies. Representatives 
of Glasgow, Edinburgh and Partick waited upon Mr. Tennant in con- 
ference on the subject at the Board of Trade yesterday, Thursday. 


Royal Assent.—On Wednesday the Royal Assent was given to tho 
following, amongst other Acts :—Assistant Postmaster General; 
Telegraph (Arbitration); Bury Corporation; Edgware and Hampstead 
Railway. 
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MUNICIPAL, FOREIGN & GENERAL NOTES. 


APPOINTMENTS VACANT AND FILLED. 

A professor of physics is required for Canterbury College, Christ- 
church, N.Z. Salary £65? per annum, without fees. Forms from 
the High Commissioner for New Zealand 13, Victoria-street, London, 
S.W. Applications by Nov. 17. 


London County Council on Tuesday confirmed the appointment cf 
Mr. F. W. Mackinney, assistant clerk of the Council, to the position of 
chief officer of stores at £1,000 pcr annum. 

Mr. R. W. Hutchinson, of Hull, has been appointed principal of the 
Smethwick Technical School. 

The following appointments have been made in connection with 
Marylebone electricity undertaking :— 

Messrs. K. A. E. Boshell (general manager’s private secretary and 
personal clerk), £3. 17s. per week ; C. B. Metzner (filing clerk), £1. 10s. ; 
W. S. Hind (representative), £2. 15s. ; A. Palmer (representative), £2 ; 
G. Medworth (representative), £2; J. Thompson (clerk), £2 ; H. Moreby, 
ditto, £1. 12s. 6d. ; W. E. Barter, ditto, LI. 15s.; T. E. White, ditto, 
£1. 15s. The seven last-named officers belong to the sales department. 

Mr. Clifford Coffey. who recently completed a three years’ course 
in electricity at Bendigo School of Mines, has been appointed works 
manager of the Bendigo generating station of the Electric Supply 
Co. of Victoria. | E 

Mr. John A. Sadd, of Cricklewood, has beer appointed lecturer in 
electrical engineering and physics at the Halifax Technical School. 


Barnsley Education committee have appointed Mr. C. Н. Matthews 
as toacher of electric wiremen's work at the Technical School. 


Mr. T. J. Monahan, B.Sc., of Newark. has been appointed in- 


structor in electrical and mechanical engineering at the Municipal 


Technical Science and Art Schools, Limerick. 


Aberdeen.—The question of the price to be paid by the Suburban 
Tramways Co. for electrical energy was before the Council on 
Monday. | 

The company contended that the award of the Board of Trade arbi- 
trator (Mr. W. H. Patchell) was ultra vires, as the arbitrator had ordained 
the company to pay a standing charge of £900 per annum, irrespective 
of the number of units that might be actually supplied. "The Electricity 
committee, by the casting vote of the convener, recommended that— 
without prejudice to the award, and with the view of avoiding litigation— 
a remit should be made to the committee to fix a price per unit for the 
electrica] energy supplied by the Council to the company, and, if con- 
sidered desirable, to confer with the directors of the company on the 
subject. 

Мг. H. J. Gray now moved the adoption of the report, but Mr. Kemp 
moved as an amendment that the company be informed that, so far as 
the Council are concerned, the decree arbitral is accepted as final and 
binding, and that a remit be made to the committee to give effect to this 
resolution. Е 

The amendment was adopted by 16 votes to 13. 


Acton.—At the last meeting of the Electricity committee the 
electrical engineer (Mr. J. M. Blair) presented a long report dealing 
with last year's results. 

The increased cost of electricity purchased and the lower income 
received therefrom arose from two causes: (1) Shutting down of the 
publie arc lighting. thereby increasing the cost of production by reducing 
the efficiency of the station, and loss of revenue from the street lighting; 
(2) increase of maximum demand and sale of electricity within a limited 
period for power. The net working expenses for 1909 were still slightly 
less than in 1908, although heavy expenditure had been incurred in 
repairs during the current 12 months. 

The committee decided, on the recommendation of the electrical 
engineer (Mr. ВІ иг), to adopt a rate of £5 per kilowatt maximum demand 
per annum, plus 1а per unit for all power users, with the option that a 
consumer with a very low load factor or any consumer would be supplied 
with electricity at a flat rate of 6d. per unit; that the kilowatt charge 
per annum should be paid with the first quarter's account; that any 
subsequent adjustment of the maximum demand would be made at the 
«nd of the year; that no moneys for the kilowatt charge be returnable 
should a consumer decide to give up the use of electricity during any 
year; that consumers connected during the year would pay their pro- 
portionate charge per kilowatt from the date of connection until the end 
of the year; that the Council reserve the option of charging consumers 
using power during“ peak hours” at lighting rates; that the present 
charges for power terminate on Dec. 31, 1909, and the new charges come 

nto operation on Jan. 1, 1910; that in any disputes the electrical 
engincer’s decision be final; and that the electrical engineer be autho- 
rised to purchase the necessary demand indicators. 

A proposal to adopt a flat rate of 2d. per unit for current supplied to 
heating appliances is to be brought before the Council. 


Alleged Theft. At North London Police Court last week, 
Woolmer James Victor Duncan and Louis Ernst. engineers, were 
charged on remand with being concerned together in stealing a quantity 
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of electrical goods, &c., valued at about £100, the property of the Fox- 
croft & Duncan Engineering Co. (Ltd.), of Hackney. Arthur Pamington 
engineer, also surrendered to further answer a charge of receiving н 
portion of the property. 

For the defence it was stated that there was a complete answer to the 
charges. 

Mr. Bros committed the aecused to the Central Criminal Court for 
trial, all defendants being admitted to bail. 

Amble.—Mr. C. A. Esmarch has been engaged by the Council to 
prepare a report on the lighting scheme, and this report is to be 
presented at the next meeting. 

- Argentina.— The Review of the River Plate" says the Scc. 
Anon. de Luz Electrica de Zarate are prepared to reccive offers for 
the purchase of their undertaking. 

Messrs. Guerrico & Williams have applied to Buenos Ayrcs Legis- 
lature for a concession for electric tramways in Bahia Blanca. The 
Pacific & Southern Railway administration are already laying clec- 
tric tramways in the town. 

The municipality of Bucnos Ayres arc of opinion that the two 
telephone companies should be brought under municipal ccntrcl 
and be granted concessions. Our contemporary is in favour of 
control by the Post Office, although the charges made by the ccm- 
panies cannot be considered unreasonable. 


Australasia.— At a recent meeting Sydney Electric Lighting com- 
mittee considered a recommendation by the City Electrical Engincer 
and the Town Clerk that the charge for electrical energy for any 
purpose be 114. per unit to any consumer who agrees that from April 
to September inclusive his service shall:be disconnected from the 
mains from 4 to 7 p.m., and in the remaining months of the year 
during three hours a day to be agrced upon in individual cascs, the 
minimum supply to each consumer on these terms to be 20,000 units 
per annum. Ald. English was of opinion that small consumers 
would not be fairly treated if the recommendation were adopted, 
and it was referred back. — 

The accounts of the Adelaide (S. Australia) Municipal Tramways Trust 
for the half-year ended July 31 show traffic receipts £71,646, of which 
£33,863 was earned by the electrified lines, the first portion of which was 
opened on March 9. The total traffic receipts were nearly 23 per cent. 
above those of the corresponding half of 1908. Traffic expenses were 
£31,728 (increase £4,478). £10,654 has been set aside for interest due to 
the Government (by whom £227,243 was advanced for electric construc- 
tion work) for the year ended July 31. Electric power is temporarily 
being taken from the Adelaide Electric Supply Co. 

The “© Australian Mining and Engineering Review ” states that Essen- 
don (Victoria) Council contemplate the installation of a suction gas pro- 
ducer plant for the generation of electrical energy. 

The receipts of Zeehan (Tasmania) municipal electricity department 
for the half-year to June 30 were £1,264 and the net profit was £106. 
The only fuel used is wood, and this cost £429 for the half-year. It has 
been decided to charge a flat rate of 31d. per unit for current for power. 

The Australian Mining Standard " says the electric lighting of the 
town of Mungana (N. Queensland) was inaugurated at the end of August. 

Current is supplied by the Mungana Mining Co.'s plant, which includes 
a Belliss engine, developing 33 н.р. at 575 revs. per min. with a steam 
pressure of 80 lb. per square inch, and a compound-wound 20 kw. 250- 
volt multipolar generator, the complete set occupying only 6 ft. by 
3 ft. floor space. The lights used at the commencement of supply were 
100, but more are being added. | 

North Sydney (N.S.W.) intend to adopt electric lighting, and a bill to 
give them authority has been introduced in the Legislature. 

The inauguration of Balmain (N.S.W.) electricity supply works took 
place on Sept. 30. 

The hydro-electric plant of the Pioneer Tin Mining Co., Bradshaw's 
Creck (Tasmania) has recently been completed, and is working very 
satisfactorily. The first electric pump was started in May and the 
second on June 1, and both have run continuously. The works include 
a dam 623 ft. long and 51 ft. deep (the water stored being 420 million 
gallons), a 30 in. concrete culvert and а гасе 1} miles in length to the 
pressure box at the head of the penstock (which is of wrought iron and 
36 in. diameter and 1,200 ft. long), from which it issues to the turbine 
nozzles under a pressure of 189 Ib. per square inch; three 325 kw. 
(500 revs. per min.) A.E.G. generators and Voith impulse turbines. 
Three-phase current is generated and supplied to the motors at 6,500 
volts. 

Austria-Hungary.—-The report of Consul-Gencral von Schceller 
states that the exports of electrical machinery and goods from 
Austria-Hungary to the United Kingdom in 1908 were valued at 
£63,042, compared with £50,086 in 1907 and £70,261 in 1906. 

The Adriatische Elektricitüts Gesellschaft has been formed at 
Fiume with an authorised capital of about £1,000,000, to erect. an 
electricity generating station to be driven by water power from tho 
river Gaska, near Otociac. on the Crotian frontier. The capacity 
of the plant is to be from 45.000 н.р. to 50,000 н.р. «nd, to be 
extended if necessary to 80,000 H. r. 

Aviation Grounds Lighting.— The grounds at Blackpool, where 
the aviation contests have been held this week, are lighted by 36 
Westinghouse ‘* Arcturus” lamps. These lamps have cutdcor 
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choking coils for running the lamps four in series on a 200-volt 83- 
period. circuit. Fx 

Barnes.— Application is to be mado to the L.G. Board to sanction 
а loan of £4,100 for mains, and £3,000 for house services. 

The electrical engineer (Mr. C. S. Davidson) reported at the last meeting 
of the Council that extensions of mains estimated to cost £500 would be 
required, and that it was now the exception in the district for a builder 
to put in gas pipes for lighting. . 

To enable local wiring contractors to advertise electric heating and 
cooking apparatus they are to be charged in future at the flat rate of 
lid. per unit, provided their displays of fittings are satisfactory. 

Bootle.— The Council have authorised mains extensions at a cost 
of £1,070 for supplying Williams, Harvey & Co.'s works and other 
consumers. 


Bradford.—The Electricity committee оп’ Tuesday adopted the 
report of the city electrical enginecr (Mr. T. Roles) on the past year’s 
working of the electricity undertaking. 

The report stated that the beneficial effect of the reductions made in 
rates for current about two yeara ago, and the special terms given to 
consumers taking bulk supply, was now beginning to be felt. The units 
affected by these rates had risen from 2,697,381 in the year ended June, 
1907, to 5,039,274 in the year ended June last. Also, as a consequence 
of these reductions, the motor hiring department had shown better 
results, the net addition to the motors on hire during the past six months 
being 39, and making the total motors connected 1,556. After deducting 
£1.200 as an allowance to the TramWay committee, the revenue was 
£3,970 in excess of the preceding year, and that result was due to in- 
creased consumption for power. While the use of metal filament lamps 
was an advantage to the consumer, it was a matter of some anxiety to the 
committee. The general outlook was encouraging, as the total supply 
showed an increase, while costs were being further reduced by additional 
my in working the plant and by more advantageous contracts for 
coa 

Braunton.—The Parish Council have approved of Crompton & 
Co.'s electric lighting scheme. The proposed installation is by 
overhead mains, and public lighting js offered at 8s. per 50 c.p. lamp 
per annum. 23] 

Biazil.—The report for 1908 of Mr. Cheetham, secretary of H.M. 
legation at Rio de Janeiro, states that plans have been approved by 
the Technical Director of the Ports Commission for works at Rio de 
Janeiro which will make the length of quays ncarly 3} miles. The 
length already completed is 1,923 metres, and five warehouses, each 
covering an arca of 3,500 sq. metres, have each been fitted with 
nine electric cranes. 


Brierfleld.—The Council offer to lease the tramways to Burnley 
Corporation for seven years further at £1,200 a year. 


Chadderton.—The Council have authorised Oldham Corporation to 
supply electricity in the district. i 

Chili.—The report of Vice-consul Rogers (Valdivia and Corral 
district) for 1908 states that.imports of clectrical machinery into 
Chili in 1907 were valued at £3,432,194, against £2,014,389 in 1906 
and £1,069,893 in 1905. The respective figures for the United 
Kingdom, Germany and the U.S.A. were £1,422,124, £1,511,675 and 
£454,000 in 1907, £546.297, £051,271 and £495,489 in 1906 and 
£153,442, £555,596 and £345,889 in 1905. 


City of London.—The recommendation that the Streets committee 
make further experiments in street lighting, which was attached to 
the report of the deputation who in March and April last visited 
certain cities on the Continent to make observations of the street 
lighting, was discussed by the Court of Common Council yesterday 
(Thursday). | 


Companies in 1908.— The annual report of the Comptroller of the 
Companies Department (Mr. G. Stapylton Barnes) on matters within 
the Companies Acts, 1862-1907, for the year 1908, has been published 
hy the Board of Trade. 

The returns of the Registrar of Joint Stock Companies show that the 
number of new companies registered in England and Wales during the 
year was 4,639, and that the companies which went into liquidation were 
2,117, and, besides, 1,284 companies were removed from the register, 
making the net increase 1,238. The number of companies registered in 
1908 was 5,024, a decrease of 241 compared with 1907. The total 
nominal capital shows a large decrease (£33,466,647), the figures being 
£137,907,836 in. 1907, compared with £104,441,189 in 1908. In 1899 
the average of nominal capital of each company was over £50,000 in 
England and Wales, but in 1908 the average was only £20,891. 

The number of limited partnerships registered in the United Kingdom 
and the amount of subscribed capital since the Limited Partnerships Act 
(1907) came into force, down to March 31, 1909, was as follows: Eng- 
laud : 1908, 133; 1909 (Jan. 1 to March 31), 43. Subscribed capital, 
190%, £264,358 ; 1909, £58,122. Scotland: 1908, number 11; 1909 
(Jan. 1 to March 31), 1. Subscribed capital, 1908, £6,920 ; 1909, £1,200. 
Ireland : The number and subscribed capital in each instance for Ireland 
was nil. Registrations have not been numerous, but indicate that the 
act supplied a need felt by some firms and businesses, The number of 
limited partnerships during the first quarter of 1909 yhows an increase 


A the average capital is less (£1,348, compared with £1,884 for 

The total number of companies ordered by the court to bé wound up 
compulsorily during 1908 was 126. The average duration of life of 
those companies was five years. Out of the 126 winding-up orders made, 
19 were against motor car companies. 

Croydon.—The Board of Trade have notified that they have ap- 
pointed Dr. A. Russell, Principal of the Electrical Standardizing, 
Testing and Training Institution, to be an electric inspector under 
the Croydon Corporation Electric Lighting Order, as successor to the 
ate Mr. H. E. Harrison. 

Customs Decisions.—Customs by-laws published in the Com- 
monwealth Gazette of Aug. 28 provide that machine tools for 
clectric cloth cutting may be imported into the Australian Com- 
monwealth States duty free. 


Dundee.—The Council, after consideration of the relative merits 
of electricity and gas and also of reports by the engineers on the 
subject, have unanimously agreed that High-street, Lochce, is to be 
illuminated by electricity. 

Electric Underground Haulage.—The Chiltern Valley Gold Mining 
Co. (Victoria, Australia) recently issued an interesting comparative 
statement showing cost per ton for conveyance of wash-dirt to 
shaft from 4,000 ft. distance :— , . 


By electricity ............... ei 0-57d. 
By horse haulage а.е oe Re ene Reo np 2-05d. 
By manual labour ............. 5-48d. 


If the lighting of the surface works be taken into account there would, 
with electricity, be a reduction per ton of 0-07d., showing that electric 
haulage costs 4d. per ton for 4,000 ft. If the depreciation of the plant 
be estimated at 10 per cent. per annum, 0-09d. per ton must be added to 
the cost of haulage. 

Exhibition.— An agricultural, commercial and industrial exhibition 
will be held at Omsk (Western Siberia) from Sept. 2 (Aug. 20 O.S.) 
to Oct. 3. There will be a special section for manufactured articles 
imported from abroad. Prospectus (in Russian) and rules (in 
German) may bo scen at 73, Basinghall-street, London, F.C. 


Fire. We are informed that the fire which occurred in the coil 
winding shed at the works of Messrs. C. A. Vandervell & Co., Acton, 
on Wednesday last week, will not interfere with the carrying out of 
orders. Although the damage amounted to about £500, the depart- 
ment was re-organised and in working order within 24 hours. The 
Statement in a local paper that the fire is supposed to have been 
caused by a fuse does not scem to be well founded, as the outbreak 
was not discovered until three hours after the shed was locked up 
and no clue to the cause could be found. 


France.—-In the Grenoble district seven new companies for exploit- 
ing the hydraulic power of the Dauphiné Valleys were formed in 
1908, with an aggregate share and debenture capital of over £400,000. 
Six of the companies were supply undertakings, including one for 
lighting the town of Grenoble. Though not the most important 
industrially of these new companies, the Cic. des Lignes Electriques 
is perhaps the most interesting, the object of this enterprise being to 
construct a line for the transmission of power from the power station 
in the Grenoble Alps to Gier, in the Loire coal basin, with eventual 
extension into Central France. 


Handsworth.—4A dispute has arisen between the Council and the 
South Staffordshire Tramways (Lessee) Co. in regard to the covcnants 
in the lease of the local tramways. | 

The Council instructed Mr. Geo. Conaty to inspect the cars, but the 
company refused to give facilities for this to be done until after the traffic 
had ceased and the cars had been withdrawn from service in the evening. 
The Council have now asked the Board of Trade to instruct. one of the 
Board's inspectors to examine the cars, with a view to ascertaining 
whether they are fitted with proper and sufficient brakes. It is proposed 
to apply for Parliamentary powers to construct tramways on five addi- 
tional routes. 

Harbour Lighting. —W hitchaven Council have invited the Harbour 
Cominissioners to discuss with them the question of continuing elce- 
tric lighting at the harbour. 


London County Council.—On Tuesday the following electric light- 
ing loans were sanctioned : Shoreditch £4,110, Stepney £12,000. 

Invention of an Official.—The General Purposes committee reported 
that Mr. John Murray, an assistant temporarily employed in the tram- 
ways department, had devised an improvement in the King Kneen Co.'s 
patent point mechanism, and although as his status in the service was 
temporary only he did not come within the operation of Standing Order 
274, he had agreed to allow to the Council facilities for using the patent 
similar to those generally stipulated for by the Council as regards inven- 
tions coming within the scope of the standing order. 

Tramways and Telephone Wires.—It was reported that the arbitrator 
appointed by the Board of Trade to determine the question whether the 
expense incurred by the General Post Office in providing heat coils, fuses, 
&c., for the protection of telephone and telegraph wires in the neighbour- 
hood of tramways werked on the overhead trolley system of electric 
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traction should be borne by the Post Office or by the tramway authority 
concerned had decided that the cost should be borne by the tramway 
authorities. The case of the tramway authorities was undertaken by the 
Tramways and Light Railways Association, and by the award the asso- 
ciation was required to pay half the arbitrator’s fee in addition to its own 
costs. The Highways committee had approved of a payment of £10 to 
the association as a contribution towards the costs incurred. 


London County Council Tramways.—The Council have notified 
Wandsworth Borough Council that parliamentary powers will be 
sought next session for the construction of tramways from Putney 
Bridge to York-road, Wandsworth, and have asked Wandsworth 
Council to contribute one-third of the £141.250, which it is estimated 
will be required for street widenings. Wandsworth Council are 
recommended by their Highways committce to consent to the con- 
struction of the tramways but to ask for details of the estimates. 


Lowestoft.— At the last mecting of the Council. the Electricity 
committee recommended the acceptance of the tender of Messrs. 
Aubert, Grenier & Co. (at £783) for feeder cables, but the recom- 
mendation was referred back wilh instructions to the committee to 
call for fresh tenders. 


Marylebone (London.}—Legal advice has been taken with regard 
to the payment of commission to the consulting cnginecr, in respect 
of street lighting work, and as a result such commission is to be paid. 

The Electricity committec have considered a letter and memorial 
from four members of the staff, complaining of their dismissal by 
the general manager, asking that an opportunity be given them for 
resignation, and that their cases may be considered under the Super- 
annuation Act. | 

The committee have decided, in view of the powers of appointment and 
dismissal conferred upon the general manager, that his discretion cannot 
be interfered with. As to the suggestion that gratuities be awarded 
under the Superannuation Act, the committee did not think that any 
action should be taken. 

The Education committee of the L.C.C. decided on Wednesday that 
the Marylebone divisional offices in Stanhope-stieet should be lighted by 
electricity at a cost of £56. 


Melton Mowbray.—The Council have conscnted to the use of 
overhead mains by the local electric supply company for supplying 
Capt. Burns-Hartopp's new property at Barton Lazars. 


Model Engineer" Exhibition.—The second exhibition of engi- 
neering models and elcctrical and other scientific apparatus, which 
is being held at the Horticultural Hall, Westminster. was opened 
by Sir Hiram Maxim on Friday last. 

Sir Hiram was the recipient of a little model in silver representing 
the steam aeroplane invented and built by him some 20 years ago. 
Model aeroplanes are, in fact, prominent amongst the exhibits, over 50 
of these being included in one of the competitions, and working model 
steam and electric railways, model engines of all kinds, electric clocks, 
workshop appliances, model motor boats, miniature sailing yachts, and 
numerous kindred productions dear to the heart of the amateur, as well 
as to the professional, engineer are everywhere in evidence, while in a 
workshop, manned by members of the London Society of Model Engi- 
neers, the uninitiated are shown how these models are constructed. The 
model locomotives on view vary from 16 in. fo 16 ft. in length. Even 
Chinese electrical work is represented in the loan section, where there is 
on view a collection of apparatus made 1,500 miles up country in China 
by the students of Dr. Wm. Wilson, of the China Inland Mission. Dr. 
Ghadiali's wonderful forgery preventing electric pen, which writes by a 
stream of clectric sparks, is one of the novelties of the show, and another 
attractive item is a working wireless telegraph installation. The latter 
is equipped with the latest Marconi apparatus, and is operated by 
students from the British School of Telegraphy. A special feature is 
made of receiving in the hall messages from transmitting stations in 
various parts of the country. . 

The exhibition remains open until to-morrow (Saturday). 

Motor Exhibition at Olympia.—Although the eighth motor-car 
exhibition of the Society of Motor Manufacturers and Traders, which 
opens at Olympia on Nov. 12 (and lasts till Nov. 20), is truly intcr- 
national (including, as it does, exhibits from France, Germany, 
Amcrica, Belgium, Italy and Switzerland), an analysis of the exhibi- 
tors discloses the interesting fact that British-made cars will be in а 
large majority. "The extraordinary growth of the British trade will 
also be apparent in the list of those exhibiting tyres, accessories and 
components. 


Municipal Insurance.— At the mecting of Bradford Corporation on 
Tuesday Mr. Lund moved an amendment to the minutes that, in- 
stead of no action being taken in regard to the report of a special 
sub-committee on fire insurance, it should be adopted. 

If he said the Corporation created an insurance fund of its own, (as 
the report suggested), a saving of £500 to £700 a year would be effected, 
and in future years the saving would grow. He considered that the 
name of the Municipal Insurance (Ltd.), with which the Corporation's 
property was insured, was a misnomer, and that it was simply a pro- 
prietary company. The appointment of the manager was in the hands 
of nine underwriting companies, who appeared to have sole control. The 
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Municipal Mutual (Ltd.) was merely an agency for them. Nearly the 
whole of the Corporation's property in the city was insured with the 
Municipal Mutual, and the Corporation's security for the LI, 500.000 for 
which its property was insured was dependent on the underwriting com- 
panies. He submitted that the premiums (less bonus) were in excess of 
those of other sound companies. Corporation properties were more 
immune from fire than ordinary properties, and he suggested that pos- 
sibly through the Association of Municipal Corporations a real municipal 
mutual insurance fund should be established. Bradford paid this vear 
in premiums £1,700, and: the only bonus which had been returned since 
the formation of the company in 1004 was £130. At the present time a 
sum of about £4,000 a year went through the town clerk's department 
in the shape of premiums paid by other municipalities, and it was the 
opinion of many people that this work should be done direct through the 
insurance office. mE 

Ald. GopwiN dealt at some length with the history of the Municipal 
Mutual and the successful development of its business, and defended the 
position taken up by him. He believed that the insurance business of 
Bradford could be municipalised in the proper sense of the term. There 
was at present an insurance fund of £30,000, which was not being utilised 
to the best advantage. The Municipal Mutual took a risk of three mil- 
lions on £6,000. On the Corporation fund of £30,000 there was a risk 
of only £95,000. 

The amendment was carried by 32 votes to 19. 


National Electrical Manufacturers’ Association.— This association 
has obtained a concession from the South African Steam Ship Con- 
ference regarding the freight of electric light glass shades. Hitherto. 
these have been rated in the first class rate, while gas lamp shades 
were carried at the second class (a lower) rate. In future common 
glass shades for clectric lights (packed in cases) will be carried at 
the second class rate. 


Norwich.—The Council have approved the recommendaticn of 
the Executive and Electricity committees that electricity be substi- 
tuted for gas for the public lighting of the City, and the committecs 
have been authorised to prepare a scheme for submission to the 
Council for carrying out the proposal on the expiration of the existing 
contract with the British Gas Light Co. 


Oldham.—The Electricity committee have decided not to support 
the proposal to promote a onc-clause bill for the purpose of securing 
powers to undertake the wiring of consumers’ premiscs, In the bill 
promoted by the Corporation this year there was a similar clause, but, 
owing to opposition, it was struck out. 


Personal. Mr. G. Hooghwinkel (Hooghwinkel. Anthony Brown 
& Partners) has returned from Canada where he has been inspecting 
an important electric water power scheme. Hc is much impress 
with the necessity for electrical manufacturers to arrange for prope! 
representation in that part of the world. 


Port Glasgow.—The Council have decided to again approach 
Greenock Corporation with a view to induce them to supply elec- 
tricity in bulk to the Council. 


Presentation.—Mr. W. N. Brookes, tramway traffic superintendent 
at Brighton, was presented on Thursday last by his fellow employes 
with a brass fender. firc-irons, rests and a fire sereen on the occasion 
of his marriage. The manager (Mr, W. Marsh) made the presenta- 
tion. 


Ravensthorpe.—The Council have consented to the None 
Electric Power Co. using overhead mains through the town, to supp? 
current to Brighousc. 


Rochdale.— The Council have approved of an agreement to supply 
current in bulk to Littleborough. 


Southampton.—The Council have decided to promote а bill to 
authorise the work of “free” or assisted wiring. &c.) through а com 
tractor, but not otherwise), and to hire out arc lamps, heating app 
ratus and cookers cither at a rental or on the deferred payme” 
system.” 


i i ; : оте 

Mr. Lewis, chairman of the Electricity committee, 1n reply 1 1 

criticisms of this department, said that the undertaking was ре and i 
8. 


sound ; it had improved its position during the past three year жа 
had the prospect of becoming one of the best electrical undertaking» 
the country. During the quarter ending September their receipts W 
£7,003. against £6,174 in the corresponding period of 1908. 
It has also been decided to obtain Parliamentary powers 
construction of certain tramways, &c. ' 


for the T€ 
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Stepney (London).— The Council's new Blyth's Wharf generating 
station will be opened by the Mayor on 27th inst., when the ma- 
chincry will be set in motion by the Mayoress. 

Application is to be made to London County Council for a loan of 
£10,250 for extensions of mains. 


Stoke Newington (London).—4 distributor cable is to be laid from 
Bethune-road to Woodberry Down at a cost of £230. 


Surbiton.— An application received from Callender's Cable & Con- 
struction Co. and approved by Messrs. Talbot & Stevenson, to add 
14 extra cells to the present storage battery at a cost of £75, has been 
sanctioned by the Council. 

Sanction has been received by the Council to a loan of £1,266 for 
extensions of the electricity undertaking. 

Switzerland. —The St. Gall-Speicher-Trogen Railway Co. have 
obtaincd a concession for the construction and working of е single 
track metre gauge electric railway 51 milcs in length on the St. Сай. 
Walzenhausen route, via Trogen and Heiden, with a brarch frem 
Kaien to Rehetobel. The concession is for 40 years and the cost of 
the works is estimated at £43,000. 


Telegraphic Feat.—Last evening an event of great public intercst 
was to have taken place, and will doubtless have duly happened, 
in connection with the official opening by the King of the new 
Royal Edward Tuberculosis Institute at Belmont Park, Montreal, 
Canada. This function had becn arranged to be carried out in the 
manner following: The British Post Office authorities have erected 
at West Dean Park, Chichestcr (where His Majesty is at present on a 
visit) a '* telegraph office provided with the necessary instruments. 
Pressing a button will operate elcctrically the machinery erected at 
Belmont Park to open the doors of the new institute and hoist a flag 
upon its roof. The means for effecting this feat have been carried 
out by the British Post Office aided by the Commercial Cable Co. 
The electric current will be transmittcd from Chichester to the 
Commercial Co.’s office at the Royal Exchange, London, on to 
Waterville, the company's Irish station, thence over the Commercial 
Cable to Nova Scotia, thence to Belmont Park, where the machinery 
will be set in motion. 

The late Mr. Hugh Erat Harrison.—Claims against the estate of 
the late Mr. Hugh Erat Harrison are to be sent by Dec. 1 to Messrs. 
lliffe, Henley & Sweet, 2 Bedford-row, London, W.C. 


Wireless Telegraph Notes.— At the meeting of the London Chamber 
of Commerce this week a resolution was passed recommending that 
all passenger ships for oversea traffic should be fitted with wireless 
telegraph installations, and the Council were asked to urge the Govern- 
ment to introduce a bill making this condition compulsory. 

RaDIOTELEGRAPHIC STATIONS.— The official list just to hand from 
Berne, setting out the radiotclegraphic stations open for international 
traffic, shows that the United Kingdom, Germany, Russia, Austria, 
Italy, Spain, Denmark, Sweden, Norway, Belgium, Holland, Japan, 

ruguay and Chile have. contributed some valuable information. 
The United States is not included, as that country did not give its 
adhesion to the Berlin Convention. Nor are the Canadian and French 
stations given. The particulars of cach station, whether on the 
coast or on board ship, are entered in parallel columns. The number 
of stations reaches 690, not reckoning the war-vessels of several 
countries. Of the 690 installations, 124 are coast stations, the 
majority being open to the general public and the remainder only to 
messages from ships in distress. The list does not include inland 
stations. The coast stations of the various countries are :—Great 
Britain and Ireland 35, British West Indies 4, Gibraltar 1, Malta 1, 
Italy 23, Germany 15, Tsingtau 1, Russia 13, Denmark 7, Japan 5, 
Norway 4, Austria 3, Holland 3, Chile 3, Spain 2, Uruguay 2, Belgium 
1, Brazil 1, Roumania 1. Ship stations: Great Britain, warships 176, 
merchant vessels 86 ; Germany, warships 95, merchant vessels 53. 

It is said to have been decided that the Government will establish 
wireless telegraph stations at Cape Town and Port Elizabeth, each 
with an effective range of 450 miles. A part of the arrangements is 
that Natal shall extend the 300-mile range of the proposed station at 
Durban. 

Wireless Telegraph Notes.—As a result of the isolation of Paris 
from the rest of France during the Post Office employés’ strike in the 
early part of the year, experimental wireless telegraph stations have 

n temporarily established on the heights commanding Lyons and 
Grenoble, connecting those military centres with each other and 
with the Eiffel Tower station in Paris. A similar installation has 
been provided at Toulon. 

Workmen’s Compensation in 1908.—Statistics of compensation and 
proceedings under the Workmen’s Compensation Act (1906), and the 
Employers’ Liability Act (1880) during 1908 have been issued by the 
Home Office. ИЗА 

In seven groups of industries (shipping, factories; docks, mines, quar- 


ries, constructional work and railways) the gross total of compensation | 


— =анано 


paid during the year was £2,080,672, and represented 3,473 deaths and 
325,484 cases of disablement out of 7,500,000 persons employed. 

In the case of factories, compensation for fatal accidents was paid in 
951 cases, with compensation £130,506, and for disablement in 136,357, 
with compensation £660,301. The number of persons employed who 
come within the scope of the returns was 5,500,000. For industrial 
disease compensation was paid in 24 fatal cases to the amount of £3,620, 
and in 542 disablement cases to the amount of £7,617. 

The approximate number of persons employed in mines to whom the 
act applies was 1,047,862 (1,040,998 males and 6,864 females). The 
number of deaths through accident reported under the Mines Act was 
1,345, and total compensation of £226,226 was paid for 1,301 cases. More 
than 137,600 cases of disablement were compensated at a cost of £601,848. 
Compensation of £13,382 was paid in respect of disease, making a total 
charge under the act on the mining industry during the year £841,456. 

Railway workers were returned at 396,884, and among them there were 
458 fatal cases, with compensation £67,515, and 20,649 disablement cases, 

| with compensation £82,924. In 1,975 of the disablement cases payment 
of compensation was continued from the previous year. Compensation 
for disease amounted to £72 only. 

The total number of claims taken into court under the Act of 1906 was 
5,358. Of these 2,050 were finally decided during the year in favour of 
the applicant and 453 in favour of the respondent. The extent to which 
the Employers’ Liability Act of 1880 is falling into disuse is notable. 
Only 260 cases were taken out in the English county courts during the 
year, and of these 144 were withdrawn or settled out of court. Of the 
remainder the plaintiff was successful in 67 cases. 

Electrical Engineers (London Division).—This corps held an 
entertainment at Caxton Hall, Westminster, on Saturday evening. 
The Commanding Officer, Col. R. E. B. Crompton. C.B., was present. 
The Royal Engineers’ string band provided music for dancing and 
also played other selections. The entertainment was varicd by 
songs and other items. The company numbercd about 300, and the 
success attending the entertainment should lead to similar fixtures 
in future. 

“ Tantalum ” Concert.—A smoking concert was held near the 
home of the Tantalum ” (to wit, at the Crown & Castle, Dalston, 
N.E.), on Friday, when Mr. A. D. Hunter, presided over a large num- 
ber of the staff of Messrs. Siemens Bros. Dynamo Works and a 
number of visitors, including Mr. S. Green (St. James’ & Pall 
Mall Co.), Mr. R. E. Pooley, Mr. Clifford Austin (Messrs. Pooley & 
Austin), Mr. H. E. Harrison (Great Northern & City Railway), Mr. 
Lidgcy (Messrs. Siemens, Cardiff branch). An enjoyable programme 
was contributed by the joint staffs of Messrs. Siemens Bros. Mr. 
Hunter spoke of the gocd fecling which existed between the various 
sections of Messrs. Siemens Bros., and, of course, had a good report 
to make of the popularity of Tantalum ” lamps. 


ELECTRICITY SUPPLY AND TRAMWAY ACCOUNTS. 


Edinburgh.—The accounts of the electricity supply undertaking 
for the year endcd May, show total capital expenditure £1,009,165 
(increase £29,756). £303,116 of the loans has been repaid. 

Revenue was £127,853 and expenditure £66,118 (including £1,265 
special expenditure in connection with the Scottish National Exhibition). 
Gross profit was £61,735, and after providing for interest, contribution 
towards liquidation of debt, and income tax, the surplus on the year’s 
working is £2,072. Units generated were 17,636,385 (against 16,617,770 
in previous year), 9,833,301 (9,647,383) were supplied for private lighting, 
3,589,527 (3.519.849) for motive power, 1,806,946 (1,759,150) for street 
arc lamps and 25,691 (20,626) for street incandescent lamps and stair 
lighting. | 

Greenock.— The accounts of the electricity department for th 
year ended June show outstanding capital expenditure £65,887 (in- 
crease £7,804), and the amount of redemption and sinking fund is 
£29,281 (compared with £24,281 at June, 1908). | 

Revenue was £23,709 (against £22,820), expenditure £12,419 (£14,331), 
gross profit £11,290 (£8,489) and net profit £1,045 (£670). Units gene- 
rated were 4,421,908 (against 4,230,601). 2,759,822 (2,463,801) were 
supplied to private consumers, 75,750 (74,635) to publie lamps and 
660,280 (736,582) to tramways. The maximum supply demanded was 
2,320 kw. (2,020 kw.) and the load factor 17-20 (18:51). There are 793: 
(730) consumers. Coal costs were 0:301d. (0-486d.) per unit sold, total 
works costs 0-539d. (0-741d.) and total costs 0-852d. (1-039d.) 


L.C.C. Tramways Accounts.—The accounts of the tramways for 
the past year were presented by the Finance committce on Tuesday. 

A résumé of the figures has already appeared in THE ELECTRICIAN. 

Mr. SHIRLEY BENN, chairman of the Highways committee, said on 
March 31, 1909, the L.C.C. had 127 miles of tramways, of which 85 were 
electric and 17 had been re-constructed during the past year. There 
was a capital of £9,450,000 sunk in the tramway undertaking, and the 
number of passengers carried was 412,985,000, whilst 39,080,000 car- 
miles were run. The average fare per passenger was 1-05d., and the cost 
of running the cars, exclusive of capital eharges and the renewals fund, 
was 63d. per mile. After providing for those contingencies, there was а 
surplus on the undertaking of £18,785. Owing to the new basis of pro- 
portioning the receipts to the renewals fund, there was a deficit on that 
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fund of £20,795, but the committee hoped if the estimates of the year's 
working came out correct that fund would be properly adjusted. 

A long discussion ensued, but ultimately the accounts were adopted. 

Sir JouN BENN moved the reference back of the Highways committee's 
accounts, which were of a similar nature to those of the Finance com- 
mittee, with a view to the tabulating of the‘obsolete capital caused by 
the abandonment of the stud system in the Mile End-road. 

This was lost on a show of hands and also on a division. 


TRADE NOTES AND NOTICES. 
TENDERS INVITED. 


The Directors of the CALEDONIAN RaiLwav Co. invite tenders 
for supply of stores for one or two years, in their option, from Jan. 1, 
1910. including electric lighting material and fittings, telegraph 
appliances, telephones, &c., indiarubber, asbestos and gutta-percha 
goods, balata belting and packings, galvanised wire, &c., bolts and 
nuts, locks, oils and grease, screws, tools, &c. Specifications and 
forms of tender from the stores superintendent, Mr. John Fergusson, 
Charles-street, St. Rollox, Glasgow, where patterns can be inspected 
until 20th inst. Tenders to the secretary: Mr. J. Blackburn, 302, 
Buchanan-street, Glasgow, by Monday, Nov. 1. Sec also an adver- 
tisement. 

The Postmaster-Generals Departmnt, in Vicrorta. require 
tenders for the supply of electric lamps. . Tender forms and specifi- 
cations may be ohtained from the Commonwealth Offices, London, 
S.W. See also an advertisement. А 

The Postmaster-General’s Department in Victorta also require 
tenders for the supply of accumulators. Tender forms and specifica- 
tions may be obtained at the Commonwealth Offices, London, S.W. 
Se also an advertisement. d 

RapcirrFFE Council require tenders from manufacturers for the 
supply and laying of Lt. three-core paper-insulated lead-sheathed 
cable, and armoured cable. Specifications from Mr. H. Wilkinson, 
Council’s Electricity Works, and tenders to the Clerk by 27th inst. 


WARRINGTON Electricity and Tramways committce invite tenders 


for the supply of arc lamp lowering gear. Specifications from the 
Borough Electrical Engineer, and tenders to the Chairman of the 
committee by noon, Nov. 2. 


Tenders are required by 10 a.m. Oct. 25 for the clectric lighting of 


the new County Council Offices, WINCHESTER. Specifications from the 
County Surveyor, Winchester. 

WALTHAMSTOW Council want tenders by 5 p.m., Nov. 5, for coal 
suitable for producer gas plants. Specifications. &c.. from the 
Elcctrical and Tramways Engineer, Priory-avenuc, Walthamstow. 

The Postmastcr-Gencra!'s Department, BRISBANE, Queensland, 
require tenders by noon Nov. 10 for supply of materia! and sparc 
parts for common battery switchboards. Forms. &c., from thc 
Commonwealth Offices, London. 

Tenders will be received at the Direccidti 'General de Obras Pub- 
licas, Madrid, until Nov. 4 for a concession for the construction and 
working of an electric tramway in BARCELONA in competition with 
te offer of the Cia. Nacional de Tranvias. The proposed tramway 
is an extension of the company's existing system. ; 

The TRANSVAAL Department of Posts and Telegraphs want tenders 
by noon Nov. 3 for supply of 50 silence cabinets. Particulars from 
Chief Engineer, Telephone Exchange, Johannesburg. 


TENDERS RECEIVED AND ACCEPTED. 


During the past month the following contracts have been accepted 
by the Government Departments named :— 

War Office : Electric lamps, Edison & Swan United Electric Light Co. 
and British Thomson-Houston Co.; telephone sets and parts, British 
Insulated & Helsby Cables. 

General Post Office: Paper core cables, British Insulated & Helsby 
Cables, Johnson & Phillips; submarine cables, Telegraph Construction 
& Maintenance Co. ; detectors and leather cases, General Electric Co. ; 
generators, International Electric Co.: hard drawn copper wire, T. 
Bolton & Sons, British Insulated & Helsby Cables, Elliott's Metal Co., 
R. Johnson & Nephew, Shropshire Iron Co., London Electrie Wire Co. 
aud Smiths (Ltd.), and Wilkes, Son & Mapplebeck. 


Worthing Council have received the following tenders. for supply of 


valcanised bitumen. sheathed concentric and triple concentriccables : 


Callender's Co. (rec. for acceptance) — ...........-.-- £1,038 0 0 
Aubert, Grenier & “Af. t 1.427 14 3 
I. Frankenberg & Sons п... 1.196 10 0 
St. Helen's Cable CO. “ a eo yr reU KU LET 1,130 0 0 
Siemens Bros. & cxMurm·᷑ eee 1107 4 6 
Western Electric Co. ..... eese HH. 1.102 0 0 
W. T. Henley's (to eee 1.100 0 0 
British Insulated & Helsby Cables . 1,099 6 0 
W. T. Glover & (o U(I[ ⁊ . . .... 1,099 0 0 
Johnson & Phillips OL 5 1,007 0 0 
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The following tenders have been received for supply and erection 
of overhead cables in connection with the electric lighting of Ballin- 
asloe District Lunatic Asylum :— 


Maguire & Gatchell (accepted) #141 | T. Dockrell, Sons & Co. ...... £150 
W. T. Glover & Co. o 263 | Brit. Insu. & Helsby Cables . 145 
G. Harland, Bowden & Co.... 215 | Johnson & Phillips ............ 142 
Siemens Bros. & Co............. 905 | Francis B. Carr 4 142 
Lund Bros. & Co . . 196 | R. MacCready, Valon & David- 

Electrical (c eo erus 195 80 e 


White & Soon. . 190 | Wm. Coates & Sons 135 


Mr. W. Manders having been allowed to withdraw his tender for 
the reconstruction of the Highgate Hill tramways, owing to an error 
in the figures, the Highways committee of London County Council 
have now let the contract to Mr. A. N. Coles. 


Barnes Council have accepted the tender of the Union Cable Co. at 
£413 for 1,760 уаз, of cable. 


Bootle Council have accepted the tender of Callender’s Co. for 
cables at £815. à 


Time Switches.—Among recent orders that have been placed with 
Messrs Venner & Co., arc 100 time switches for Bedford and 48 for 
Cork, both of these following on several previous orders. They 
have also received from the North Metropolitan Electric Supply Co. 
an order for time switches for controlling the street lighting at 
Hertford. de 
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Patents Development.—The proprietor of letters patent No. 
27,449/1904, relating to Method and Apparatus for Electrostatio 
Separation ” desires to dispose of the patent or to grant licences. 
Inquiries to Messrs. Cruikshank & Fairweather, 65 and 66, Chancery- 
lane. London, W.C. | 

The proprietors of patents No. 29,363/ 1904, and No. 21, 181/1995. 
for * Improvements in and relating to Electrical Measuring Instru- 
ments,” desire to enter into arrangements for exploiting and 
developing same in this country. Applications to Messrs. Haseltine, 
Lake & Co., 7 and 8, Southampton-buildings, Chancery-lane, London, 
W.C. 


CATALOGUES, &c. 


B.T.-H. ENcro3zp Оп, SwrroES. The British Thomson-Houston 
Co. have issued a price list in which is illustrated and described a type 
of oil switch specially designed for use with any of the usual auto- 
matic accessories, and which, at the same time, can be opcrated 
with perfect safety by an unskilled workman. It is claimed for these 
switches that they combine every element of satisfactory operation 
with the not unessential quality of low pricc, and that they will 
moet the most severe service requirements on those systems whose 
pressures do not exceed 3,000 volts. 


АЛАХ IRONCLAD SwiTcuEs.—Messrs. Parmiter, Hope & Sugden, of 
Manchester, have designed an ironclad switch, known as the 1910 
pattern, K type, which is dealt with in a catalogue we have recently 
received from them. This new pattern embodies all the essential 
features of the well-known “ Ajax” switches, but also contains 
some new details whose adoption has enabled a satisfactory reduc- 
tion in the price to be made. The bases of these switches are of 
black china, and all live parts are well protected. The “ Lyon " 
ironclad switch and fuse, the N” type fuse, the “M” ironclad 
fus» boards, and the new standard ironclad power boards are also 
dealt with in the list. 


Hanp-Wounp TimE-Switcurs.—The Reason Mfg. Co., Brighton, 
issue a pamphlet dealing with this subject. This switch has 
been introduced to meet the growing demand for a time switch, that. 
can be relied upon to work without the complication of electric 
winding. and to open or close a circuit without the necessity for 
eurrent being supplied to its own winding gear. Full details, to- 
gether with diagrams showing the gear in various positions, are given 
in the booklet. 

HALLFORD-STEVENS Perrot ErrcrRIO VEHICLES. —We have 
received a pamphlet from Messrs. Stevens, Ltd., of Maidstone, which 
shows the application of the above drive to private and public 
service omnibuses. We understand that one of these vehicles has 
been in use during the Aviation meeting at Blackpool this week. 


OnE WIRE THREE INDICATION BLOCK INSTRUMENT.—Àn instru- 
ment of this kind has recently been designed by Messrs. Moore & 
Powle and has been placed on the market by the Walters Electrical 
Mfg. Co. In this instrument it is claimed. are contained the advan- 
tages of the three wire type as regards the three visual indications 
obtainable, while only one wire is used. 

DREADNOUGHT MitLina Fite.—The Patent File & Тоо! Co. have 
sent us a small folder dealing with this subject together with & 
pamphlet dealing with the specialities of the Smooth-on-Mfg. Co.. 
Jersey City, U.S.A. | | 
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BANKRUPTCIES, &c. 

Eric Eaton, electrical engineer, 12, G2orge-street, Ashton-under- 
Lyne, has been adjudicated bankrupt. | 

Mr. J. S. Brittain, 4, Scarborough-strect, West Hartlepool, has 
been appointed trustee in the bankruptcy of Ernest F. Jones, clcc- 
engineer, &c., 132, York-road, West Hartlepool. 

La Capital (Extensions) Tramways Co. (Ltd.) is being wound up 
voluntarily. Claims by Nov. 1 to Mr. F. Thursby, 62, London- wall, 
London, E.C., who is joint liquidator with Mr. E. A. Lazarus. A 
meeting of creditors will be held at 62, London-wall on Oct. 27. 

.À meeting will be held at 638, Salisbury House, London-wall, 
London, E.C., on Nov. 22 to receive an account of thc winding up 
of the Improved Electric Glow Lamp Co., Ltd. (in liq.). 


PATENT RECORD. 


APPLICATIONS FQR PATENTS. 


‚ Notg.—7 he undermentioned Applications (except those marked t) are not open to public 
irspection until after acceptance of Complete Specifications. Those marked * are open for 
inspection 12 months after the date attached То them, ij they have not been published previously 
in the ordinary course. Names within parentheses are those of communicators of inventions. 
When complete Specification accompanies application, an asterisk is affixed. 


September. 1, 1909. 
19.974 EpwARNDS & Rocers. Controllers for electric motors. 
20.003 Srewens Bros. Dynamo Works. (Siemens Schuckertwerke C. m. b. H., Germany.) 
Adjustable transformers for polyphase electric alternating currents. * 
20,005 Siemens Bros. Dynamo Works. (Siemens Schuckertwerke G. m. b. H., Germany.) 


Alternating-current commutator dy namo-electric machines.“ 
20,008 WATKINS. 


Conduits for electric light, telephone and telegraph cables or conduc- 
tors and the like. 

20.010 Совветт, Romolo pe FAzi & GRILL-CLAUSSEN. 
electric lamps. : 

20.035 Sopctxa. Electrical connectors. 

20.055 B.T.-H. Со. (G.E. Co., U.S.) Regulators for storage batteries.” 


September 2, 1909. 
20,067 Butter & Стввічсѕ. Electric cable; metal conduit, or tube couplings orjjunction 
articles or boxes. 
20.105 Beaver & CLAREMONT. Filling electric joint boxes. 
20.106 Beaver & CLAREMONT. Electric joints. 
20.115 SP. (SucHosTAWER PATENTS) SYND. & SAYERS. 
traction systems.“ 
2,129 Јонмѕоҹ. (Badische Anilin & Soda Fabrik, Germany.) 
continuous electric arcs. 
September 3, 1909. 


20.175 Thomas. Control of series-wound dynamo-electric machines. 
20211 GRAHAM. Telephone transmitters. ® 
20.218 Oris Et RVATORE Co. (Otis Elevator Co., U.S.) Electromagnetic switch mechanism. 
20,229 & 20,230 Marconi & MARCONI'S WIRELESS TELEGRAPH Co. Transmitting ape 

paratus for wireless telegraphy. 
20.246 B T.-H. Co. (С.Е. Co., U.S) Control of elcctric motors. 

September 4, 1909. 

20311 BtoxaM. (Gebruder Siemens & Co., Germany.) 
20,315 CAMBRIDGE SCIENTIFIC INSTRUMENT Co. & PEAKE. 


September 6, 1909. 
Controller operating handles for elcctric cars. 


ptember 7, 1909. 
Controlline devices for magnetic clutches.“ 
Electric motors. 8 
Electric clocks and like mechanism. 


Electrical svn iches. 
September 8, 1909. 
‘Jakob E. Noegcerath, U.S.) Dynamo-clectric mach ˖ ncs. 
El:ctric generating systems. 
Electromotors. 
Electric switches. 
September 9, 1909. 
Electrically-heated apparatus. 
Current distributors for the ignition devices of internal combustion 
(Date applied for, 7/4/09.)*t 
September 10, 1909. 
20.743 Mit cu. Control of alternating-current electric motors. 
20,744 B.T.-H. Co. (G.E. Co., U.S.) Dvnamo-clectric machines. 


September 11, 1909. 
20.785 WALKER. Dynamo-electric machines and internal combustion or other engines. 
22.785 WALKER. Making and breaking electrical circuits or contacts. 
2.815 Siemens Bros. DYNAMO Works & LYDALL. Electricity meters. 
27 Акт.-Свѕ. Brown, Boveri ET Cie. Dynamo-electric mzchinery fer starting pur- 


Filaments for incandescence 


Current collectors for electric 


Production of long 


Arc lamps.“ 
Millivoltmeters. 


20,378 Horan. Date applied 

8. 4;09.)*t ( рга for, 
20413 D 'ssgeis. 
20.474 LaH14ANN. 
20.4 
2) 


20 584 B.T.-H. Co. 
0.527 Livesav. 

20:91 LEHMANN. 
20.536 SLACK. 


engines. 


2 poses. (Date applied for, 2271,00.) 7 
* ZEITLIN. Central station control of the constants of meters on electric supply 
circuits. 


20.839 & 20.842 McBEsTv. Selective switching apparatus suitable for use in telephone 


2 exchanges. (Date applied for. 27/8/09.)*f 
0.840 БЫА (Western Electric Co., U.S.) Sequence switching device and its 
control. 


21 Kincssury. (Western Electric Co.. U.S.) Selector switch.* 
S скы B.T-H. Co. (С.Е. Co., U.S) Regulation of electrical distribution systems. 
“0,85 Dick, Kerr & Co. (Rudolf Braun, Germany.) Electromagnetic friction brakes. * 
. September 13, 1909. 
£57 Hitt & Hitt. Trolleys of overhead electric traction systems. 
«567 TAYICR. Motor cenerators, bocsters, balancers, auto-transformers and gene- 
2 rators for direct currents. 

69 WALTERS. Reculating and keeping a constant and even voltage on апу number 
% of electrical machines running in parallel. 
е Jenkins. Portable electric lamp-holders.* 

699 Аст.-Сҥз. Brown, Boveri ET Сів. Excitation of commutator gencrators. 
2 (Date applied for, 9/13/08.)*t 

906 Fricker. Controlling two or more electric circuits. 
20,990 September 14, 1909. 
Жо Н тт. Electromagnetic buzzer operated by means of alternating current. 
T 021 GRAHAM, Telephonic apparatus.“ 
210 HIGHFIELD. Installation of electrical conductors. v 

0 Hurst. Controlling device for reversible direct-currerit electric motors. 

September 15, 1909. E qna T 

Electric alarm thermometer,(; ;. 


з В 


21 065 STBRICKER & TiNDALE 
2000 SAGOT. Magnetometer. 
7А) Соъоѕснмірт. Electric signalling apparatus for railways and the like. 


SPECIFICATIONS PUBLISHED. 


1908 SPECIFICATIONS. | 
12,704 SrANsrIELD & Har. Controlling the voltage of dynamo-electric machinery, 
(Cognate application, 20.764 :08.) 
16,583 FAikwEATHKER (Fluff Electrostatic Separator Co.) 
18,996 Brown. Electric signalling on railways. 
19,150 WoopHArtr & Emery. Electric light fit tings. 
19,151 Vetrer & Murer. Electrical devices for producing periodical and intermittent 


Electrical separation. 


motion. 
19,223 LEITNER. Automatic voltage control. 
19,333 Bastian. Transforming electrical energy into heat energy. 
19,384 MaAcpoNAL». Motors for driving submerged pumps. (Post-dated 11/3/09.) 
19,395 JApuRG. Arc lamps. 
19,450 MutkHRAD. Electric telegraphy. 


19.458 Newitt, WEBER & STANDARD Time Co. Electrically-driven turret clocks. 

19,485 НН. Со. (А.Е.С.) Dynamc-eiectric machines for operating rolling mills and 
the like. а 

19.921 Акт.-Свѕ. Brown, Boverr вт Ств. Regulation of dynamo-electric machinery and 
the like. (Date applied for, 3/2/98.) 

20,647 OnMsTON & CHanLTCN. Overhead conductors for electric railways and tramways. 
оге application, 6,534 /09.) 

21,766 B.T..H. Со. (С.Е, Co., U.S) 
(Addition to No. 20. 54206.) 

21.813 Trier. Electric current generators. 

21.912 Stamens Bros. & Со. & Huppreston. Clamping devices for electrical fittings, 

22.003 NEwarL. Anti - vibration device for electric light pendants and the like. 

22,768 Horrocks & Lett. Ironclad electric switches. 

23,193 BRnACHMANN.  Electrodeposition of metals. 

23,423 Горсе & LopcE. Electrical switches. 

23.623 BENINGTON. Apparatus for enumerating telephone calls. 

23,930 Connor, Stuses & ELECTROLYTIC ALKALICo. Elsctrodes for изз in electrolysis. 


Signalling systems for railways and the like. 


COMPANIES' MEETINGS AND REPORTS. 


11 — 

BRISBANE CITY ELECTRIC LIGHT CO.—The directors’ report for the 
half-year ended July 31 stetes that, with the balance brought forward, 
the sum disposable is £4,622. The directors rceom mend pay ment of a 
dividend at the rate of 7 per cent. per annum and a bonus at the rate of 
2 per cent. on the ordinary shares. £1,403 is carried forward. The 
output was 1,035,429 units, compared with 060,715 in the corresponding 
half of 1908. A 700 kw. turbine plant has been installed and is working 
satisfactorily. 7 

CLEVELAND TRUST (LTD.)—Thc report for the past year of this com- 
pany, which owns the Saltburn electricity works, shows a net profit of 
£2,810. <A dividend at the rate of 6 per cent. on the ordinary shares 
is recommended, £333 being carried forward. 


CLEVELAND & DURHAM ELECTRIC POWER (LTD. — The directors 
report states that the gross profit for the year ended June 30 last amounted 
to only £2,098. 10s. After providing for debenture and other interest there 
remains a debit balance of £4,209. 18s. 2d. From this has to be deducted the 
amount brought forward from last year (£1,252. 10s. 7d.) leaving a debit 
balance of £3,657. 7s.. 7d. to carry forward During the year invest ments in 
associated companies had increased by £7,987. 168. 10d. Capital expen- 
diture on works had amounted to £14,064. 8s. 4d. This small expendi-. 
ture is due to continued trade depression, which has diminished the 
amount of new business. "The directors state that, in common with 
other industries in the district, the business of the company has suffered 
through the severe depression in trade. "The plant installed in con- 
sumers' works has been employed considerably below its usage in normal 
times, and that, together with delay on the part of new consumers in 
completing their installations, had for the time adversely affected the 
sale of current. and. profits. The connections to the system aggregate 
20,840 H.P., an increase of 9,744 H.P. connected during the year, compared 
with 10,933 H.P. cóhinected the previous year. An additional 3,500 н.р. 
had been contracted for. In addition to the two waste heat stations at 
Spennymoor and Middlesbrough mentioned in thc last report, the com- 
pany has arranged to operate a third at the works of the Tees Bridge 
Iron Co., Stockton. This has recently been put into commercial service. 
The extension of the mains system from the north bank of the river Tees 
to Murton has been completed, and this important cable, which connects 
up the company's system in the Tees district with that of the Newcastle 
and Durham Companies on the Tyne, was put into commission at the 
end of Junc. 


CUBA SUBMARINE TELEGBAPH CO. (LTD.)—The report of the 
directors for the half-year ended June 20 states that the total receipts 
for the six months were £17,7C6. 2s. 7d., and expenses were 
£6,635. 7s. 11d., leaving £11,070. 14s, 8d., added to £6,788. 10s. 9d. 
brought forward, making £17,859. 5s. 5d. £3,000 has been added to 
reserve which now stands at £114,000 Preference dividend absorbs 
£3,000, leaving £11,859. 5s. 5d., out of which the directors recommend 
a dividend at the rate of 6 per cent. per annum on the ordinary, 
shares (tax free); £7,059. 5s. 5d. is carried forward. An interruption 
occurred in May to the Batabano-Cienfuegos 1891 cablo, which was 
speedily repaired, and all the cables are now in good working order. 

FERRANTI LIMITED.— ‘The accounts for the year to June 30 show profit 
on trading amounting to £29,218. 4s. 9d., and, after crediting discounts 
and interests and transfer fees, and deducting general establishment 
charges, repairs and renewals, legal expenses, bad debts and directors’ 
and trustees’ fees, the balance is £12,239. 13s., which has been applied 
as follows: Interest on prior lien debentures (£817. 10s), interest on first 
mortgage debenture stock (£5,000), interest on bank loan (£1115. 1s. 7d.), 
amount charged in respect of depreciation (£5,000), leaving £307. 19. 5d., 
which has been deducted from debit balance from 1908, reducing the 
amount to £1,829. 15s. 7d. The commercial depression has continued 
during the whole of the financial year, and the results show a falling off 
compared with the previous year. 
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MONTEVIDEO TELEPHONE CO. (LTD.)—The accounts for the year 
ending July 31 last, show, after providing for all working expenses in 
Montevideo and London, a net profit of £19,931. 9s. 2d., against 
£19,400. 17s. Id. for the previous year. The interim dividends paid on 
May 1 last absorbed £4,342. 14s., leaving £15,588. 8s. 2d., to which should 
be added £2,796. 15s. 4d. brought forward, making an available balance 
of £18,385. 3s. 6d. After applying £11,000 to depreciation of the com- 
pany's property and plant, the directors recommend the payment. of 
final dividends of 21 per cent. upon the preference shares and З per cent. 
upon the ordinary shares, making for the year 5 per cent. on the prefer- 
ence and 6 per cent. on the ordinary shares, leaving £3,042. Өз. 6d. to be 
carried forward. There has been a moderate increase during the year 
in the number of subscribers and in revenue. 

UNITED ELECTRIC TRAMWAYS CO. OP CARACAS (LTD)— At the meeting 
on Tuesday the directors’ report for the 18 months from Jan. 1, 1908, to 
June 30, 1909, stated that the working of the tramways during the time 
that the electrification of the lines was in progress was carried on for 
account of the contractors, who paid all expenses, including costs of 
London administration up to Maich 15, 1908, and consequently the 
accounts commence only from that date. The results of the operations 
of the local company from March 16, 1908, to June 30, 1909, before 
charging mortgage interest (payable to this company and amounting to 
£13,175) were as follows :—(Gross receipts £42,000, operating expenses 
£31,654, net receipts £10,346. The improvement in the political and 
internal condition of Venezuela is reflected їп the steadily increasing 
passenger traffic of the tramways. The total length of track which has 
been electrified is 134 miles. Two miles of new lines are in course of 
construction. 


NEW COMPANIES, STATUTORY RETURNS, 
MORTGAGES AND CHARGES, &c. 


NEW COMPANIES. 


ANGLO-GERMAN WIRELESS SYND. (LTD.) (105,371.)—Reg. Oct. 12, 
capital £200 in 1s. shares, to adopt an agreement with Baron Egbert von 
Lepel, Gen. Baron von Gayl and Dr. W. Burstyn and others trading 
as the Drahtlose Telegraphie System von Lepel, and to carry on the 
business of electricians, engineers, battery makers, founders, genera- 
tors, distributors and dealers in electricity, land, submarine and aerial 
telegraphy, &c. The first directors are Baron Egbert von Lepel, Gen. 
Baron von Gayl, W. Burstyn, Sir Thomas Myles, Kt., A. Holt and 
Viscount Massereene and Ferrard. Reg. office, Audrey House, Elv- 
place, London, E.C. " 

CARMARTHEN ELECTRIC SUPPLY СО. (LTD.) (105,499.)—Reg. Oct. 14, 
capital £10,000 in £1 shares (5,000 5 per cent. preference), to acquire 
from J. B. Saunders & Co. the benefit of tho Carmarthen Electric 
Lighting Order for the supply of electrical energy in Carmarthen, and 
to carry on the business of electricians, mechanical engineers, sup- 
wie of electricity, &c. Reg. otlice, Salisbury House, London-wall, 

C. 

ELECTRIC SMELTING CO. (LTD. (105. 361.) — Reg. Oct. 11 with 
capital £6,^00 in £1 shares, to carry on the business of manufacturers 
of and dealers in machinery for the treatment of ores and the gene- 
rating of electricity, &c., to acquire the right to use any secret or 
other information relating to the treatment and reduction of ores, or 
:elating to magnetic separators, and to adopt an agreement with M. 
Ruthenburg. Private company. M. Ruthenburg is one of tho first 
directors und may retain oftice while holding 1,000 shares. 

FRANCO-BRITISH ELECTRICAL CO. (LTD.) (105,381.)—Reg. Oct. 12, 
capital £1,500 in £1 shares, to acquire the business carried on as the 
Franco-British Electrical Co., and to carry on the business of gas, 
electrical and general engineers, illuminating decorators and contrac- 
tors, &c. Private company. 

KINETIC CO. (LTD.) (105, 415.) — Reg. Oct. 14, capital £5,000 in £1 
shares, to take over the business of electrical and general engineers, 
manufacturers of and dealers in electric, water and other engines and 
apparatus for blowing organs, air compressors, &c., carried on at 
Lincoln as the Kinetic Co. Private company. First directors, J. 
Jackson and J. H. Swanton (both permanent). Reg. office, Rosemary- 
lune, Lincoln. 

A. A. RUPPRECHT & CO. (LTD.) (105433.)—Rog. Oct. 15, capital 
21,000 in £1 shares, to carry on the business of mechanical, electrical 
and general engineers, electricians, machinists, &c. Private company. 
First directors, A. A. Rupprecht, E. L. Grant and A. R. Martin. Reg. 
office, Carlton House, Regent-street, London, S.W. 


| STATUTORY RETURNS. 

DICK, KERR & CO. (LTD.)— Return to Oct. 12 gives capital as 
£650,C00 in £1 shares (350,000 preference and 300,000 ordinary), of 
which 505,000 preference and 260,000 ordinary have been taken up. 
£265,000 paid. £300,000 is considered as paid. Mortgages and 
charges, £265,430. 

EDMUNDSON'8 ELECTRICITY CORPN. (LTD.)—Return, dated J uly 29, 
gives capital as £800,0C0 in £5 shares (80,000 ordinary and 80,000 
preference). All shares taken up. £734,000 paid on 66,800 ordinary 
and 80,000 preference. £66,000 considered as paid on 13,200 ordinary. 
Mortgages and charges £572,000. 

HALIFAX & BERMUDAS CABLE CO. (LTD.)—In return to Sept, 30 
capital is £50,000 in £5 shares, all of which have been taken up. 
£50,000 is considered as paid. Mortgages and charges, £10,000. 


JANDUS ARC LAMP & ELECTRIC CO. (LTD.) — In return to Sept. 21 
capital is £50,000 in £10 shares, of which 2,041 have been taken up. 
£5 per share has been called up on 1,195 and £10 per share on 250, 
and £8,475 has been received. £5,960 is considered as paid on 596 
shares. Mortgages and charges, £6,835. 7s. 1d. 

WARREN, BEATTIE & CO. (LTD.)— Return to Aug. 19 gives capital as 
£10,006 in 400 deferred and 1,600 ordinary shares of £5 each, of which 
400 deferred and 796 ordinary shares have been taken up. £2,300 has 
been paid on 460 ordinary. £3,680 is considered as paid on 400 
deferred and 336 ordinary. Mortgages and charges, £2,000. 

YALE ELECTRIC POWER CO. (LTD.) —The capital in return to Oct. 8 
is £20,000 in 800 shares of £25 each, of which 668 have been taken up. 
£25 per share has been called up on 690 and £14,981. 5s. has been 
paid, leaving £18. 15s. in arrears. £1,700 is considered as paid on 68 
Shares. Mortgages and charges, nii. 


MORTGAGES AND CHARGES. 


CROMPTON & CO. (LTD.)--Issue, on July 19, of £109 debentures, 
part of a series of which particulars have already been tiled. 


DARGUE, GRIFFITHS & CO. (LTD.)—A memorandum of satisfaction 
in full on July 17, 1909, of mortgage dated May 25, 1908, securing the 
liability under certain guarantees, has been filed. Also charge by 
way of indemnity on the company's undertaking and property, present 
and future, including uncalled capital, dated Oct. 2, 1£09, to secure 
£35,000. Holder, E. Griffiths. 

LANCASHIRE DYNAMO & MOTOR CO. (LTD.) —Issue on Oct. 6 of 
£100 debentures, part of а series of which particulars have already 


been filed. 
RECEIVERSHIPS. 


MARPLES, LEACH & CO. (LTD.)—R. Clements ceascd to act us receiver 
or manager on Oct. 9. 

C. Н. MASON, WILSON & CO. (LTD.)— Notice of the appointment of 
A. Campbell, of Victoria Buildings, West-street, Gateshead, as receiver 
or manager, on March 13, 1929, under powers contained in deben- 
tures dated March 13, 1909, has beon filed. 


CITY NOTES. 


conu amo 


MEMORANDA (Oct. 21).—Bank rate 4 per cent. (since October 14, 
1909). Price of silver, 2544. per oz. Consols 82—82} for money; 
921—823 for account. Consols Pay Day, Nov. 4 ; Stock and Shares 
Continuation Days, Oct. 26 and Nov.9; Ticket Days, Oct. 27 and 
Nov. 10; Pay Days, Oct. 28 and Nov. 11 ; Mining Shares Carry Over 
Day, Oct. 25. 

Prices or METALS (London).—Copper, cash, 574 ; three months, 
581. Lead, English, 133—131; foreign, cash, 13,,; three monthe, 
131. Spelter, cash, 251 ; three months, 25). Tin, English, 155—137; 
foreign, cash, 1384 ; three months, 1393. Tron, Cleveland, cash, 51/4, 
and three months, 51/73. Magnet Steel (price supplied by W. F. 
Dennis & Co.), £55. 


AMERICAN TELEPHONE & TELEGRAPH CO.—The gross profit for the 
first nine months of 1909 was $23,325,000, and after payment of interest 
and the October dividends there will be a balance of 84,103,000, against 
$1,153,000 a year ago. 

COMPANIES TO BE STRUCK OFF THE REGISTER. —The following will be 
struck off the register of joint stock companies, unless cause is shown to 
the contrary within three months from Oct. 15 :— 

Chitty Dynamo & Motor Co., French Victoria Accumulator Co., Gutta 
Percha Corpn., Н. M. Salmony & Co., John Dewhurst & Son, Sheffield, 
Pheebus Solder & Electric Soldering Fluid Co., Premier Electric Lamp 
Synd., Special Telephone Directories, Warrington & District. Electric 
Light & Power Co. 

CUBAN TELEPHONE CO.—During the week subscriptions have been 
invited for an issue of &1,С50,000 5 per cent first mortage con- 
vertible bonds, part of an authorised issue of £2,000,000. 

ELECTRICITY SUPPLY CO. FOR SPAIN (LIMITED AND REDUCED). —A 
petition for confirning a resolution reducing the capital of the Coin- 
pany from £205,000 to £ 105,000 will be hcard by Mr. Justice Parker 
in the High Court on Nov. 2. 

MEXICO TRAMWAYS CO.— The directors have declared a dividend of 
13 per cent. on the capital stock for the quarter ended Sept. 30. 

MONTREAL LIGHT, HEAT & POWER СО.—А dividend of 11 per cent. 
on the paid-up capital stock is recommended for the past quarter. 

NEW ВТ. HELEN 8 & DISTRICT TRAMWAYS СО. (LTD.)—4 dividend of 
13 per cent. (Is. 6d. per share) on the preference shares (on account of 
arrears) has been declared, £547 being carried forward. 

STOCK EXCHANGE NOTICES.—The Stock Exchange committee have 
appointed Nov. 4 a special settling day in £370,000 4} per cent. con- 
solidated first mortgage debenture stock of the Newcastle-upon-Tync 
Electric Supply Co., and Nov. 5 а special settling day in scrip, fully and 
partly paid, for £248.500 41 per cent. consolidated first mortgage deben- 
ture stock of the same company. The committee have been asked to 
appoint а special settling day in a further issue of 27,569 £1 fully- paid 
7 per cent. cumulative participating preference shares of Marconis Wire- 
less Telegraph Co. (Ltd.). and to grant quotations to £55,543 5 per cent. 
prior hen debenture stock of Admundson's Electricity Corpn, (Ltd.) and 
11.009.000 4 per cent. first power house debenturessof thet nderground 
Electrice Railways Co. of London (ИЛИ); 
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ШЕСТВІС TRAMWAY AND RAILWAY TRAFFIC 


| ELECTRICAL COMPANIES’ 


SHARE “LIST. 


RECEIPTS. 775 Bo] Ката | Divivenn | Busness 
| МАМЕ, Wed., rx CENT Due. WERK TO 
E | Oct. 26. | YIELDED Oct. 20. 
Week S nc. or D AGGREGATE. | Е _ 
LINE. о ес. High-| Low- 
ended. É (a) No 15 . ine or Dec. Electricity Supply. £ s. d. est. | est. 

————Á—— ——„—᷑— 2 — — Bournemouth & Poole Elec. Sup. Ота. ....| 91-101 5 17 0 Mar, Sep © T 
| j £ £ £ | Do. 41 per Cent. Cum. Pref............. 91—10 |4 10 0 Feb, Aug " Ў 

beten Corporation Oct. 13 1,323 | — 8| 19 29,26 |— 608 Do. 6 per Cent. Cum. Second Pref. ...... 10 193 5 14 0 | Feb, Aug 101 104 
dim. ..... 565 » 8 239 | — 5| 40 8,792 |— 80 Do. 44 per Cent. Deb. Stock (red.) ...... 101—1 4 9 0 A July zn vs 

кеше — к „ 14 | 4,431 | + 2,98 41 | 1,605,110 |+ 98,062 Bromley (Kent) El. Lt. & Power Shares.... 4—44 |6 0 0 pril, Oct. si s 

т Grporation .......... „ 16 201 | — 9, 22 8,527 |— 103 Do. Do. Ist Debs.....| 93 —96 |4 16 0 | May, Nov 25 T 

е St & Waterloo Ry.. „ 16| 3,250 + 55 15 44,610 |+ 200 Brompton & Kensington Elec. Sup. Ord. ..| 6—7 6 13 6 | March... 712 

эбе кн ба мап T 8 166 | — 14 | 40 6,767 |— 356 Do. 7 per Cent. Рге{................... 61—7 413 5| Mar, Sept ET 4% 

ТИЙ E S куке ЫЕ m. 8 225 | — 14 | 40 9,416 |— 653 Central Elec. Sup. Co. 4% Guar. Deb. Stock 97 —100 4 O OJ June, Dec | .. А 

кэ Bectric Trams, Ltd...) „ 13 747 | — 53 | 41 32,340 |+ 1,350 Charing Cross (W. End City) El. Sup. Co. 4 = 516 6 | Feb, Aug oe . 
| ation . „ 16| 6.9606 + 4735| 29 188,425 |+ 5,086 Do. 41 per Cent. Pref. ................ 4—4 4 12 O | Feb., Aug 411 
i ram & Midland.. 3 1 991 | + 19 | 39 32,988 |+ 351 Do. 4 per Cent. Deb. Stock (red.) ...... 98 —101 [3 19 O| Jan, July ; « 

ых то Corporation » B 1,066 | — 98 29 32,814 — 1,170 Do. 44 per Cent. Deb. Stock (red.) ...... 100—-102 4 8 0 s ©» 

Ax and Fleetwood „ 15 397 | — 97 2 863 |— 289 Do. City Undertakine 44% Cum. Pref. 3—4} 5 6 0 Ju J uly we m 

Corporation » 17 2329 | + 58 | 29 68,641 |— 201 9 Electric Supply Ога............... 3j—4 4 10 О March xa ‘ 

NE). Sept. 16 RO, 240 | + к2,145 | 37 RI, 392,285 |+ R82,230 | Do. per Cent. Deb. Stock (red.) 100—103 | 4 7 0 | June, Dec .. $a 

yaremouth Corporation. Oct. 13 | 1,526 | + 5 28 1241 |+ 207 City of ndon Electric Lighting Ord. ....| 103103 5 9 6 | Feb, Aug | 11 | 1033 

332204 Cornoration...... » 16 5,028 | + 432 28 142,361 |+ 4,000 Do. per Cent. Cum. Pref. ............ 111—121 | 4 14 0 | Jan July 121 
1 Corporation „ 17 928 | + 3| 29 30,616 |+ 1,358 Do. 8 per Cent. Deb. Stock (red.) 121 —124 |4 0 9| June, Dec ; 

кшш Trams & Carriage .. „ 15] 5,607 | + 349 21 124.046 |+ 7,289 | Do. 4} per Cent. 2nd Deb. Stock (red.). 100—103 |4 7 6 1 July . ; 

amey Corporation „ 16] 1,292 | + 107 2 2,611 |+ 219 County of Durham Elec. P. D. Ord......... 141—1? РИ pril, Oct $ “A 
! &r Corporation ...... » 17 277 | + 9| 29 7,856 |— 193 Do. 5 per Cent. non Cum. Prei 13 7 13 10 April, Oct T - 
' t3 Corporation ........ „ 17 1,237] + 72 | 129 34,625 — 471 County of London Elec. Supply Ord. ...... 76-86 | 6 3 O| Feb, Aug | 73| .. 

atta Tramways Co „  16|R52,946 | + RIO, 702 15 | к753,960 |+ R48,340 Do. 6 per Cent. Cum. Pref. ............ 10$--113 | 5 8 O| Mar, Sept 10 lot 

Grécrne- uth ...... » 17 135 | + 7| 42 8,178 — 203 Do. 44 per Cent. Deb Stock (red.) ...... 104 —107| 4 3 6 Jan, July | 106 | .. 

wá? Corporation. ....... is 9| 2,159 | — 2| 29 62,942 |+ 670 Do. Second Deb. Stock ................ 100—103 |4 7 6 | May, Nov | 1021 А 

J ^ 8 85| — 4| 40 3.660 — 78 Folkestone Electricity Supply Co. Ord. .... den 5 12 6! April, Oct - : 

ята London Railway .. „ 16 5,509 — 2,753 | 15 75,829 |— 37,272 Do. 5 per Cent. Cum. Pref. ............ 4—5 4 13 6 | Mar, Sept vx : 

Ein Euston & H'stead| ,, 16 3,785 + 320 15 940 |+ 5,715 „| Do. 4} Ist Deb. Stock (red) ............ 9; —100 | 4 10 0 Fed, Aug ae 

Sn & Dist. Lt. Rys. . „ 14 908 | + 31 41 34171 |+ 2,573 Hove Electric Lighting Or.. 61—7] |517 0 | April, Oct | 6 Ы 

G7 & South London Rly... „ 17| 3,016 | + 83 15 46,053 |+ 1,498 |! Kensington & Knightsbridge Ord "ord 7 —7) 5 6 8i Feb, Aug ES 

n 4 Birmingham ...... 2: 8 3,008 | + 185 112,430 |+ 1,550 Do. брег Cent. Ist Pref. .............. 5; —6 4 14 6 jan, July 

Corporation . » 13 207 | + 1 9 7 T bis Do. 4 per Cent. Deb. Stock (гед.)........| 95 —9 420 ui 

in Electric Trams Co „ 14 500 + 29 41 18,604 544 Kensington & Kngtbg. Co. & Notting ИШ f 

cn Corporation ...... T 8 1,793 | + 241 40 43,662 |+ 2,906 Co. ( Joint Station) 4% Deb. Stock (red.) 961—99) | 3 19 6 | April, Oct 88 . 
pet & Dist. Trams 8s d 386 | — 147 40 14,800 |— 3,822 Kent Elec. Power C o.. 85 510 jan July E И 
уота Corporation ........ Ja ВЧ ui КЎ : London Electric Supply Ord. ............ H-2 3 9 6 ar, Sept | 24 ў 

14 Lucan Railway „ 15 135 | 4- 6| 15 2,459 |+ 84 Do. 6 per Cent. Pref........... HR 453—5} |514 0 Маг, Sept | 54 : 

Dea United ͥꝑ „ 15 5,439 | + 117 15 89,518 |+ 1,574 Do. 4 рег Cent. Ist Mort. Deb .......... 93 —97 |4 2 6 155 July | .. . 

rr Stourbrid ee „ 8 836 | — 58 40 084 |— 827 Metropolitan Electric Sup. Ord. .......... 44—44 |519 April, Oct | . : 

Jede Corporation ...... „ 13 1,167 | — 11 | 122 26,210 — 584 Do. 4j per Cent. Cum. Pref............. 4—5 410 0 as July Ж 

Esa Ham Council ........ „ 16| 1,002} + 61 | $28 29,138 |+ 3,686 Do. 43 per Cent. Deb. Stock Ist Mort....| 105 —108| 4 2 6 | June, Dec | 106 . 

Aert Corporation „ 15 3104 — 8, 29 10.275 |+ 618 Do. 31 per Cent. Mort, Deb. Stock (red.) 58 — 05 3 19 6 Jan, July 84 

esaad А Dist. Trams y 8 1,030 | — 32| 40 39,16 |— 503 Midland Elec. Corp. for P. D. Ist Mort. Deb. 98 —1 410 0 June, Dec a ё 

dure Corperation ...... „ 16 | 17,532 | — 486 | $20 ‚829 |— 5,156 Newcastle & Dist. Elec. Ltg. Ord. ........ 52—51 3 12 9 eb, Aug б 

Deco Trams. » 16 135 | + 15| 42 5,081 |— 122 |. Do. M per Cent. Deb. ................ 65 --87 5 4 8 an, July 

Gxrsend-Northfleet...... " 8 235 | + 4| 40 8,541 |— 113 Newcastle Elec. Supply Ord............... 4 —4} 8 eb, Aug . 

üt Northern & City Rly...) „„ 16 1,395 oe 15 19.224 |— 21 Do. 5 per Cent. non Cum. Pref. ........ 44—44 | 5 6 0 | Feb, Aug ; 

& Northern, Piccadilly, &c. » 16 ,590 | 4 290, 15 75,615 |+ 1,120 |: Do. 4 per Cent. Mort. Deb. (red.) ved 97 —98 418 Jan, July . 
joi Port Glasgow .. " 8 995 | + 72 | 40 ,948 |+ 1,167 tNorth Metro. Elec. Power Sup, 5 Morts... 99 --101 | 4 190 е . 
(27а Tramways " 8 252 | + 1 40 9.557 — 205 Northern Counties Elec. Sup. ............ — 25 Mar, Aug . . 

, Рез Elec. Trams Co. . „ 14 1,022 | — 92, 15 20,140 |— 410 Do. 4j per Cent. Оер. ................ 80 —91 5.0 0| Jan, July я m 
„%;; ue ai ness „ 16| 89.429 | +81,360| 2 | $18,571 |+ £2,782 Notting Hill Electric Ord....... 5 121—131 | 5 6 О | March. MR eo 
Der meld Cern „ lò 1,751 | + 189 28 316 |+ ‚584 |. Oxford Acris Ord. osi erwies АЕ 6 —6 5 8 O | March ee oe 

.EA СжоогАЧОП.......... „ 16 3,928 | + 558 28 dd Ma + 2,463 Do. per Cent. Deb. Stock ............ 95 —9 420 р July T ve 
tod District Council i Ms T ki : St. ind Tk Pall Mall Elec. Ord........... 81—9 511 0 eb, Aug ss ыз 
FE. District Council „ 13 135 | — 4 | 28 " = 243 Do. 7 per Cent. Pre... 7 --7 413 4 | Feb, Aug e А 
rurt Corporation ...... „ 16 390 | + 1] 29 12370 |+ 124 Do. 3! per Cent. Deb. Stock (red.) . 84 — 319 6 En July .. . 
те аы Со. ........ „ 16 414 | — 43 | %2 1,076 |— 160 Smithfeld Markets Electric Sup. Ord....... 8 1 bi eb. e.g 

MEE ITIN ра 8 118 | + 2, 40 4,751 |+ 418 South London Electric Supply Ord......... 21-3 6 16 O | April 21; 
Pn Corporation...... „ 14 174 | + 12 | 28 4931 |+ 171 Do. 5% Ist Mort. Stock (red.).......... 101 —-103 | 4 17 0 is ба 

Л reinster & District .. » 8 103 | — 1| 40 4457 |— 178 South Metrop’ n Elec. Lt. & Power Ord. .... 1 — б 4 14 0 - T 

rack Corporation » 16 140 | — 3| 22 3,352 |— 117 Do. 7 per Cent. Cum. Pref. ............ 1à—185 5 18 0 Feb, Aug 14 К 

Hure Trams Co. „ 14 1.423 + 152] 41 53484 |— 143 | Do. 4} Ist Deb. Stock (red.)............ 100—103 | 4 7 April, Oct | .. 
cure United ........ » B 1,303 | — 10 41 54,791 |— 744 Urban Electric rah ats Ord. жешсе ween ers 1—i v» April, Oct T ve 
EX (0 2. К 8 177 | — 20 | 40 7,197 |+ 250 Do. 5per Cent. Cum. Pref. ............ 1—1} Жа April, Oct 1 T 
S Corporation ........ » 16 7,073 | + 595 | 29 198051 |+ 4,594 Do. 4j рег Cent. Ist Mort. Ded 741—781 5 14 9 | April, Oct 761 76 
Aer Corporation „ 16 2,444 | + 220 15 34,278 |— 51 | Westminster Elec. Sup. Ord............... 81—9 511 0 | Mar, Sept - eo 
Lr Corporation » 9 631 | + 73 21 13,580 |+ 1,734 | Do. 44 per Cent. Cum. Pref............. 5—5} | 4 3 6| Jan, July 
15 50 . nee » 16 118 | + 4| 29 3.590 |+ 112 Electric Railways and Tramway3. 

„ 9| 10,929 | — 106140 | 432,931 — 2,228 | Baker St. & Waterloo 4% Perp. Deb. Stock 98 —100 4 0 0 jan, July | 993 
curl Overhead Riy. с] „ 17| 128 — ie te | 22836 |+ „ Bath Elec. Trams Pref. Grd i—} . pril .. 
ia dotColwynBayRy. „ 15 176 | — 1| 46 13,441 |t 2,90 Do. 5 per Cent. Cum. Pref. ............ в 7 5 0 Jan, July | .. 
20 County Council. „ 2| 38768] + 206 326 | 974119 |+ 36,151 Do. 41 lst Mort. Deb. Stock (red.) . —89 |5 1 O| Apri, Cet 851 85 

-7ix United .......... „ 16 5,813 | — 1,037 |26 | 254,171 |— 27,427 B'ham & Midland Trams 44 1st Deb. Stock. M 5 0 7 Jan, July | .. 

ла oe eres с исе E v 52 oe Us Bristol Tramways & Carriage Ord. ........ — eb, Aug ef 

lerne Corporation „ 16 179 | — 22 28 5.578 — 387 Do. Cum. Pref. (fully paid) ............ 81—82 1416 0 zE sat ll yaa 

Corporation „ 16! 15342| — 425 29 | 435205 |— 4,697 Do. 4 per Cent. Debbs 1111] 100"—101 |3 19 0| Feb, Aus | .. 

Mercy Niva „ 18 91+ 55 15 28928 |+ 1,103 British Electric Traction Ord. ............ į —! T June, Dec 12 } 
2 „ 8 199} — 30| 40 8.593 |+ A 9l Do. 6 per Cent. Cum. Pref. ............| 24—24 |11 8 0 | Feb, Aug 2А { 

Meccpoltan Dist. Railway.. » 16 | 10,68 | + 54] 40 | 142,853 |+ 5,731 Do. SCent. Perpetual Debs............. 821 853 | 517 0 | April, Oct i| 83 
V-—cooh*an Elec. Trams..| „ | 8| 6597, — 36) 40 | 250,489 |+ 18,590 Do. 4} per Cent. 2nd Deb. Stock........ —66 |616 07} May, Nov | .. | .. 
Дешт . „ 8 319 | — S3 | 40 13.697 — 918 Central London Ordinary Stock .......... 60 —62 | 417 О | Feb, Aug 621 6ct 
№, Согрогабол........ „ 16 151 | + 29 | §28 4,105 |t 17 Do' 4 per Cent. Pref. Stock ............ 85 —87 |412 0 | Feb, Aung 
Newcastie-on-Tyne Corp „ 12% 3913|-- 85 28 | 111,540 — 1,397 Do. Deferred Stoc... . 43 —5 | 511 0 Feb. 44M .. 
"sort (Mon) ......-... „ 16 666 | + 28 | 29 19,376 |— 283 Do. 4 per Cent. ОеЬз.................. 101 —103 | 318 0 | Jan, July | 102 et 
N-~-nameton Corporation..| , 15 485 | + 34 | 129 14,355 |+ 533 Charing X, Euston & Hmpstd Per. Deb. Stk. 95—97 |4 2 6 an, July 9c 
Fezam, Ashton & Hyde ..| , 8 573 — 46) 40 | 22613 — 1,310 tCity of Birmingham Trams, 5 % Cum. Pref.| 44—54 1417 5 | April, Oct | .. | -. 
(cam ation ...... „ 17 1,838 | — 38 | 29 55,501 |— 3785 o t Do. 4 per Cent. Ist Mort. Debs. ........ 96 —100 4 О О | April, Oct | .. s 
гета iN.B.) Corporation „ 13] „ + — 4| 2l 3,643 + 2 City & South London Rly. Con. Ord. 30 —31 |415 6| Feb, Aug | 303) 308 
Fath (W.A) Elec. Trams „ 15 2,309) + 41] 41 | 57360 |t 682 Do. 5 per cent. Perp. Pref. (1891) ...... 108 —110 411 0 | Feb, Aue 

us agh E oo „ 8 194 | — 20 40 4849 |— 416 Do. (1895) а авада 104 —107 4 13 6 Feb, Aug ede 

atmouth Corporation xx idis pe ois ans c ihr sicker EROR CC 100 —-103 2 6 eb, Aug * * 
e „ ёр 40 | 71383 |- 1002 VVV о 100 | 3 0 0| Fe e | | 22 

“stan Corporation ” , Do. 4 per Cent. Perpetual Debs......... 101 —103 3 17 0 ay, Nov . 

Fctherkam Corporation. „ 14 588 — 25 28 16.768 — 849 Dublin United Tama: б per Cent. Pref..... 121-132|4 7 6| Feb, Aug | .. . 

Кебезду................ " 8 25 — 10 | 40 9,517 |+ 177 Gateshead and District Trams Ord......... і —8} wa .. vs 

Heke Corporations... „ 18) 4,626) + 6) t29 | 133593 — 4,009 Gt. Northern & City Rly. Pref. Ord. (4%. 2—1 .. | Feb, Aug Bj d 

Зсеегтеср ....... ertt nn "m 8 49 | — 12 40 2,089 |-- 266 C. Non Picc. & Brompton 4% С. Pf. 8 —81 - Feb. Aug 305 

Sefl] Corporation ...... „ ]17| 5999) + 528 | $29 | 166,268 |—- 209 4 per Cent. Deb. Stoch. 96—98 |4 2 6| Jan, July | 92 | 96 

Spe Ттатз.......... „ 16 ) $10,880 + $1,481 2 | 520,395 |t $1,606 Hastings & District Elec. Trams, 6% C. P. 141- 1i .. Mar. Sept a œ 

Sat Metropolitan........ „ 8 854 | — 34 40 | 32444 — 534 Do. 41 Deb. See ! 74—79 5 14 0! April, Осі | .. | .. 

Stb Stars . „ 8 926 | + 20 | 40 33,823 |— 1,617 Imperial Tramways Ота. ................ 41-4) ИЗ 6 8| Mar, Sept zm . 

Corporation „ 13 470; + 31| 28 | 17006 |+ 2,350 tDo. 6 per Cent. Prefſf ii. —6 5 0 O|Mar Sept ‹ 

Sent Tramways ...... „ 8 228 — 30 40 | 11962 — 34! Do. 44 per Cent. Debs. ................ 76 76 5 :5 6| Jan July | .. | .. 

Starz dee Hyde, Kc. JEBI, » 16 730 | +. 36) #28 | 22286 — 593 Ї. of Thanet E. T. X Lt. 5 per Cent. Prei. 111 .. | Mar, Sept. 

$:-4rlard Corporation. . „ 17| 1,096) — 31| 29 | 33715 |- 1,556 Do. 4 per Cent. Deb. Stock —63 |6 7 0! Jan July | .. І 

wid District „ 13 994 + 175 50 23.538 |— 1,273 Lanarkshire Tram ways » 91—10 5 15 0 eb. Aug T s 

Trams „ 81.157 + 16 40 | 39225 |+ 1,104 Lancs. Utd. Trams, 5% Prior Lien Deb. Stk.] 881—904 5 10 6 Jan, July | ..] .. 

vi Corporation ...... > : 2 T : Liverpool Overhead Railway Ord. ........ 1— i © Feb, Aug i 
sit ................ » 8 48|- 4| 4 1,666 — 17 Do. 5 per Cent. Prei... 44-5 |5 0 0| Feb, Aus 
Ir—»uthandDistrict....| „ 5 226 | — 12 40 10,388 |+ 744 Do. 4 per Cent. СеЫ................... 82—84 |415 З | Jan, July МЫ . 
iru: Trams Co. ...... „ 83 ao sd 9443 6.763 |+ 226 London United Trams, 5% Cum. Pref. ....| 21—2i 2i Jan, July 2 
Way District Council ..| „ 16 918| + 25 §28 | 27643 |+ 70 Do. 4 per Cent. Ist Mort. Deb. Stock... 67 —70 5 14 0 Jan. July | .. 
wx „5 — „ 16 541 — 9| 4l 21,100 |- 1282 Mersey Con. Ord. Stock ................ —2 T Feb, Aug E 

Den Corporation... . xA e x: = R mways Ord......... àY— T T à 
Wet Ham Corporation 2: „ 2| 2% + "79| 27 | 64955 |+ 3,977 И pa RN %% D Hber a 
Werrcuper-Mare ...... » 8 86|— 20; 40 6.5808. 1 393 Do. 5 per Cent. Cum. Prem. 24—37 „% 9 9| Feb Aug | .. 
Warctampton Со. ...... „ 8 453 | — 39| 40 | 16,895 |- 1,481 Do. 4} per Cent. Deb. Stoc... 941—969 4 13 0 | Jan, July | 96] .. 

t ampten Porense NM ME: NE Na 121 | 15 12.722 — 112 Metropolitan Railway Consolidated 371-38 |1 5 0 Feb, Aug | 387 374 
Lp Paw Res n Red „ 8 272 | — 22 | 40 11,389, — 163 Do. Surplus Lands Stocks..............| 65 —67 | 4-5 6 | Feb, Aug | 651 .. 
um 1 — Qd 100 | — 8 | 40 4,004 | 183 Do. 34 per Cent. Preference... „|5: 89 —91 3 16 9 Feb, Aue | 89} 89} 

f 076ге W.R Trams „ 17| 1,257) + 138| 42 | $027 . Do. 31 рег Cent.“ A” Preference ...... 86 88 3 19 C | “Feb, Aug 874 в} 

Ухїзїзгө um -Woollen District.. » 8 1,002 — 16 40 36,827 '— 94 Do. 3} per Cent. Convertible Pref. ...... 84 —86 |4 1 6 Feb, Aug 
| peus ‚тшен Do. 31 per Cent. Debenture Stock ...... 92—94 1314 6| Jan, July 534 92 
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ELECTRICAL COMPANIES’ SHARE LIST. Continued. 


1 Price "wd Last] | J, Trice RATE | у, | BUSINESS | si (Last Price RATE | B 

E DL NAME. Wed., Frer EUM рн WEEK то | K Divi- NAME. Wed, (PER тен) PRA ENE | У 

a DEND Oct. 20. YIELDED. n . Oct, 20. | о (pend; _ У | Mot. 20. VIEL DED.“ 

High- Low- 
Electric Railways and Tramways— Continued. g, 4. est. | est. | Eh 

St. 31% | Met. Rly. 3} per Cent. A" Deb. Stock. 91 —93 [3 15 3 | Jan, July ыз 2 А e. 

St. d Mc E Railway Ord....... 161—17 is Feb, Aug 16; lei | Telephones вк 

St. бе Do. Extension Pref. (5 per Cent.)...... 49 —51 Feb, Aug оон 49; 100| 2$ Amer. Telephn. & Telech. Cap. St. 145 147 5 8 8 ‚. 

AU Ra S ир; | 4% | Do. Coll Trust 31.000 4 per Cent. Bds| ^6 —98 |4 2 0 Jan. July 

j| pi Re ns Co of condon Lid) во 68. зер Te AE аваг | AnclecPortue se Tel. s% Ist Mt. Db: Stk| 101 —103:| 4 17 0| Mat. Sept 1 

St. 3% | Do. 3 per Cent. Consoltd. Rent-charcel 76 —78 13 17 0 | Jan, July | 274| 76] Wd eo ы зш ы 7o „%% до 

St. 4% | Do. 4 per Cent. Midland Rent-charge, 101 —104 | 3 16 О | Jan, July | 103 | 102} 10% fen AE )) aH DD E 1—1 e f 

St.] 3% | Do. Guar. Stock 4 per Cent. 93 —96 |4 3 6! Mar, Sept 95i, 941 | 0% Do. te 1 Cent ps е TE E S 14.8. Ма Nov à 

St. | 6% Do. брег Cent. Perp. Deb. Stock...... 141 — 1434 3 9 Jan, July | 143 ; 141 St 69; N ORAL CS Pie Stock seht ht n n n n B 107—108) 511 0 Feb, Aue 

St. 4% | Do. 4 per Cent. Di ttoooooͤ 95 --97 4 2 66 Jan, July эы элер 600 Do Def Co ee 2b 12: | 2-17 ДЫ Ale 1: 
5 New Gen. Tract. € per Cent. Cum. Pref.. 1— 1 £s May .... xi 10 6/0 Do. сосе S ELI ZEE "101 —11 so. КГК Ae 2 
1 Potteries Electric Traction Ота. ........ 1—1 is Arril, Oct t 40 62 болб Сел Солу ona bie em 101 10 5 9 0 Feb, Aug | 
1| ОА Do. 5 per Cent. Cum. Pref............ 1—1 614 0 Feb, Aug i os С B TR Ad Re LUN MUEVE : 

St. 41% Do. 44 per Cent, Deb. Stock. e 86 —89 5 1 0 May, NOV 801 86 8 319/ Po. Deb. Stock 31 з 8 © x 0 i : 
1 0:7, | S. Met. Elec. Trams. & Ltg. 6% Cm. Pref. 1—1 9 12 О | Feb, Aue y S s 4% Do, CIA Da сок ыу: — o уа 6 Jah hg ic 

100 5% Sunderland Piet. Elec. T Ste 5 12/7 О 152—151 5 4 0 April, Oct 
00, 59 underland Dist. Elec. Trms S pm 5 , * T | Е. April, © = 

. gan | Undered E-RysiLon: бе ака соц 1 1551 4 17° о june Bee | 4,1 зд ыба е ptr gen Gi. Bl om ee} 8841419 6 | Jam July | E^ 

uj A ond ss. e г. . x " , 
К ГА Be. 2180 Boe coup. 4. ais —89 |5 1 0 88]! 87 Ре 43% И United River 2 Eeypt 431% Db. Stk. (red.) 8. чш 5 12 5 Y July 

HP EE x Mese pcd De secca Gum EE кро June, Dee 

QU o O. per Cent. Cum. Preꝶewꝶᷣ ß i— S oe ee 604 Deb. St Peda o oos E anc qul 2 
St. 4} | Do. 44 per Cent. Ist Debs . 81—85 5 6 0 Jan, July | .. | St. 4% Do. 41 Deb. St. Red. M 104—106 |4 5 6 | Jan. July 

Electric Manufacturing, ae. Е : 

St| .. | Anchor Cable Co, 44 % Deb. Stock . | 102 —104 is a ГЕ Financial, Investment, &c. 

1 Aron Electricity Meter Ord............. — re Р a E | | 

1,1/4]| Do. 6% Cum. „CCC i 617 0 April, Oct] H |. 5 3/0 15 ое „ Pref... o 2:1 г A i 

1 1/74 5 A ess "—— 13 55 3 о а pril, Cet 44 4% lo 95 Ek а acl 255 „ керы АО 89 8 ы in 

42:1. "Dg. APfebs sers croco qqm on isis 1 —1 8 Ei о | Do. 6 рге] эзлисез ан 3i — 3 

а 9 0 British Insulated & Helsby Cables Ord.. 71 -5 : li d July, bo 10; 6% Submarine Cables Trust (Cert.) .......... 129—132 ; 4 11 0 | April, Oct | 

5 30 | Do. брег Cent. Рге!................. 61-6} an, July Р = А А 
St. 43% Do. 41 рег Cent. Ist Mort. Deb. (red.)..| 103 —106 | 4 3 0 | Jan, July | .. Colonial and Foreign Electric 
St. | 44%! British Thoms'n-Houst'n 44% Ist Mt. Db. 89 —94 | 4 16 0 Mar, Sept oe " Railways, Tramways, &c. 

S| .. | British Westinghouse 6 per Ent. Pref..... 11 = Feb, Aug НЕ А 
100, 6% Оо. 6 per Cent. Prior Lien Obs, (га.).. 3 721 2 0 Fi . 5 о еса ше Оо Cum. Ist Pref. ...... 41—4i 5 2 O | Агп!, Oct 4 
S PM ᷑⏑ꝛ᷑ рор A Deo ae E 40—43 |9 6 8) Jan, July) | f $ o. 5% Cum. 2nd Pre 4 41 |5 5 9 Jan. July 
St. 41% | BrushE. Eng. Co. 41% Perp. Ist Deb. Stock 41 —46 |9 18 0 Mar, Sept ius „St 4% bs 4% Deb. Stole 92 — 93 4 6 3 June, Dez 9; 
St. |41% | Do. Perpetual 2nd Deb. Stock 27 —31 1410 9 Jan, July ^3 St. Do AUS’ Deb. Stk osi so tiket 94 —96 = NS 9. 

5100 Callender's Cable Con. Org . .. 104—118 | 5 170 | Jan, July | 10} | .. ISP | 56% | Auckland Elec. Trams. 5% Deb. (red.). .. 102 —105 | 4 1& 3 | Jan, July | . 

Oi о) Dos pen ев Gum ду 50—51 |4 7 9 Jan, July | -- | .- [si 3/5 | Brisbane Electric Trams. Invest. Ord .. 61 71 14 4 3 Мау .... | . 
St. | 44% Do. 44 per Cent. Ist Mort Debs. (red.). 105 —107 |4 4 О | Nov, May ee sos Cet Con P m „ му с. 

Q rester Кын fl Kali Оз a у ose 2&—2%&|516 O|May, Nov | 2 2б, де Do. 4j per Cent. Db. Prov. Ceris 101 —104 | 4 6 6 Jan, July | .. 

St. | 4195 Do. 44 rer Cent. Ist Mort. Deb. (red. 9286 100 — 10 4 2 6 Feb. Aug 107 2» St 80% Bri tish Columtia El.. Rly. Df. Ord. SUE 151 — 156 5 2 6 Mar, Sept 15' 
. 1,0 | Chadburn's (Ship) Telegraph Ord. ...... H—14& 1611 9 | March St. 0% Do- Prel Ord еск oie ы ы, 123 —128 | 4 14 0 | May, Nov | 12: 

% | Ро 6 per Cent. Cum. rel. . . .. Fa WES БАР; ОЧ + [St | 595 | Do. 5% Cem. Per». Pref. Stock. 10 —112 |4 9 0 Jan, July | 11 
1j 0/7; | Consolidated Electrical Со............. i—1 7 0 О | August R 40 4% fe. 41 per Cent. Ist Mort. Debs....... 102 —104 4 6 6| April, Oct y 
1. 10 Consolidated Signal Со.......... ЧЕРТЕ W--1& |9 8 О Арі, Oct zu рое 4159 Dco Wancouvee Power Deke. лу 102 105 4 5 6 jan, July 50 
1,0/7!} Do. 6 per cent. Cum. Pref. .......... 1—1 6 0 O | April, Oct 8 nti Do. 419. Perp: Con. Deb: St. voces se 102 —104 14 1 O » 10: 
3 3/0 | *Crompton & Co. (Nos. 1 to 85,000)...... 1—1 15 0 9 Jan, July 3 ** [St. 5% Buenos Ayres Lacroze Trams Ist Mt. Db.] 984—100} 5 0 6 | Mar, Sept ©з 

100 5% | Do. 5 per Cent. Ist Mort. Debs. (red.). 90 —93 |5 7 6 | Jan, July | . St. 6“ | Buenos Ayres Port & City Tram, Ist Mt 
1|0;71 | Davis & Timmins .................... 1— 11 es Mar, Sept | .. .. ppt | O ))) %% E 
91/2: | Dick, 8 FVV 1—13 818 О |5бер!..... 1% + 5| 2/0 |tCalcutta Tramways (1 to 137.610)........ 41—5 4 0 0| Mar, Sept — 
5.0/7 | Do. 6 per Cent. Cum. Pref.........-- 1—4 |5 6 8 Sept j Tiel -- 100 2/6 | Do. 5 per Cent. Cum. Frei 4-5 |5 0 0 Jan, July | 2.) 

St. 41% Do. 41! per Cent. Deb. DIE „ 100 —103 4 7 6 Jan, July Js 1 4% | Do. 4195 Ist Deb. Stock (red). i. iiir 101 —104 | 4 6 0 | Jan, July | 16€ 
5! 17% | Edison & Swan United ( A" Sh) (£3 pd.) 4— 22 ЯР Feb, Aug ay St /o бар Ec du туе фе: Kd 2 a 
5| 2/6 Do. (65 / ðo·—w»r»»‚ evene ae ] —1i 9 3 O| Feb. Aug Za E 173 “City ol Buenos Ayres Trams Co. (1904) Sh. 5i—6 4 1 F. My. A.N 5: 

St. 4% Do. 4 рег Cent. Mort. Deb. Stock (red.) 68 —73 5 9 6| June, Dec «x és St. 49; Do. 4 per Cent. Deb. Stock.......... 98 —101 | 3 19 June, Dec 

„ 8 i e р | 565 | Colombo Tr. & Ltg. 5% Ist Mt. Pb. 98 —101 | 4 19 0 | May, Nov 

. 5 oe оа 1 „ secs] on ey os n 185 58 57} 100 92 Electric Traction Co. oí Honc Kone 5 per " dis i | 5 

Жү 8 FVV m xd i E pt Ist Mort РеЬз................. 82 — June, Dec Р 

St. 44% Do. 4) percent. Ist Mort. Deb. (red.). 57 —60 7 10 0 | Jan, July 1.555 go Ble Ry. Con. ME 50% $1,000 50 a 
> .. | Electric Construction. Со............... А — Ч da Jan, July Ра 70 „% é 94 —97 5 2 8 Feb, Aug 95 
de On, qe cent eum E oe dime .. О July. p l| .. | Kalgoorlie Elec. Trams St. 5—4; oe - 

St. 4°, | Do. 4per Cent. Perp. Ist Mort. Debs.. €4—€8 | 518 О Jan, July re 100 8 5B F 

St. 5% ! Ferranti Ltd. 5 per Cent. Ast Mt. Db. St. 681—741 | 6 14 O En TUE 9% Do. bet Cent." B" Pittoo 68 — 72 8 6 о, Jan, July > 
оао | General Electric (1200) odo Cum: Pret 81-8) |514 O | June, Dec 5| 1/0 | Lisbon Elec. Trams. Ord. .............. 1—1h |4 2 0| July .... 

St. | 4% Do. 4 per Cent. Ist Mort. Debs. €3 —87 |4 12 О | Mar, Sept 23 4% ä: Cu Piel ee 12 1% 5 1 0| Jan, July | 102 
5 5/0 | Henley's Telezranh Works Ord......... 124—13 5 15 6 Feb, Aug ТЕЕ st 5% | Do E nef Cent. Rer. Mert. Debs. уу... 100—104 | 4 16 0 | Jan. Tuly T: 
5) 2/3 | Do. 4) per Cent. Pref. . . 4. 5] —5! | 420 | Feb, Aug | 5 Ме | ea | Madras Elec. Trams. 5% Deb. S. 93.796. 15 2-0 | Jan July | o. 

St. 41% | Do. 4} ner Cent. Ist Mort. Deb. рек 106 - -108 4 4 О ! Mar, Sert is V 0 Cole e „% ре м а 
10 5% | India Rubber, Gut. Per., &c., Works.. 15 --153 |6 7 О | Feb, Aug | .. фо 814 Моо ты ay eR зше {с ea se К 123 
10, 5:4 Do. 5 per Cent. Cum. Pref. .......... 10—10% БА 2 lod, .. 50, Do. Gen. Con. Ist Mort. 5% Cold Bds| 92—94 5 6 6 53 

100! 4% Do. 4 per Cent. Debs. (red.) .......... 99 —101 | 3 19 0 | April, Oct sis An St 419% Montreal St. Ry. Sterling 46 per Cer. 

T .. | National Elec. Construction Co. ........ 3-. § - April .... E xus : 0 Debs (1922) (Nos. 601 to 2.000)........ 103 —105|4 6 0 | Feb. Aug .. 
I| .. | Richardsons, Westearth & Co., Ltd. Ord. 1— à Nov du St. [41% Bo. do (Nos. 1 to 4,600) 104 — 10% 4 5 о! is 104 
1 vg, | Bo. © per Cent. Cum. Pref, .......... Wo |, May, Nov і 22 il ove | Perth Elec. Trams Odass eerten i-i |613 4 May 

f ps ß ññ ß, , Stock шы ын» ;| 1001—1033 4 16 6 | Jan, July 
Ж, SE свае Е Uber ML M 5 18 A ET on . 5 3/0 | Raneoon Elec. Trams & Supply Со. 6% se le an 
12. 12/0 Telegraph Construction & Maintenance..| 3441- 36 | 5 0 0 Mar, July | 34%! 34ү, st. 41% бо ой M. us 5 „„ = x rg : | 

оос рова Ио ораз 3:17 564 an dele) UT Tl al" tio Jan no ram LE EP: Солы. 9! —93 # AE С: 
UO | nets Sons Main Td осо ое el 1% Pal. | s% | ро: 30 yr. Gold Ends 34 —964 54 6 — .. 95} 
1! 0/6 Do. 5 per Cent. non-Cum. Preference..| 111} |4 0 0 ta) Choo 5% | De 60 yr. Mt Bas 844-254 5 16 6 * 85} 

St. 5% | Do. 5 рег Cent. non-Cum. Preferred .. 114 —117 4 5 3 з 114 | .. $21 Бото. Light & Power Co. t 

St! 4% Do. 4 рег Cent. Ist Mort. Db. Sk. (red) 103 – 105 | 3 15 6 | June, Dec is er: $100 Stock . о 1481—151) 6 12 0 Е Е 

100 419%, | Do. 4! per Cent. 2nd Mort. Deb. ч) 105 --107 | 4 3 6 June, Dec 105 T 5% Do. B per Cent: ist Mt. $800 Db. ö 101 103% 4 17 0 | June, Dee 102} 

100 ee ]. 9105 CC Км Er vengo p — T 2 5 Я Е i * 100 419, Toronto Ry. Со. Ist Mt. 44% Ster. Bonds] 99 —101 |4 9 0 Feb. Aug sca 

го | Je V. Wile DUO. Oo VU Ic — ee ee ee 
НИ і Einsen Ort. StS 5 5 31 Apr, Oct a ЧЕ i; " ae 

5 176 bo. кл, Сит. Prel osese a 27 9 0 Apr. Oct 21 2 Ct loni 1 and Foreign Electricity 
St. 4% | Do. 4 per Fele Ist m Оеһз....... 76 —20 |5 0 О | May, Nov za Supply, &c. 

egra : 

IO; .. Amate Telec Su dia TET 3 —3} v June, Dec sx gi 5 3/0 Adelaide Elec. Er 6%, "Cm. Pr sss 51—51 5 4 O | Mar, Sept | Үз 
100. 59; Do. Spr Cent. Debs. (red.) 95 —98 | 5 2 0 | June, Dec s .. 10 6/0 Bombay E.S. & T. 6 Е F . ? n а N 5: 
St. 15/0 E Anselo-AÀ rien. 61 —63 5 3 0 F. Mv. Ae. N Be der cea St. 41% | Do. 4} cer Cent. Deb. Stk. (red). 8 4—9 ; у | | | 
St a0 07 TU. Pro erred A IRR з 102 -1031517 6 | F. Mv. Ag. N 102i. :02 J. Ыз De. Sper Cent. 2nd Mort. Deb. Stock.. 931- 95i ae M n 9 8 | 
St. 80 | Eo Ре: ло ра te cr ex 211- 22 112 9 F, Mv. Ae, N 22 21 5 4/9 | Calcutta Elec. Supply Ота. ............ 8 -—6! 6 2 6 pril, 1221 
St. 4°, | Commercial Cable 4 per Cent. Deb. Stk.. 88 -90 4 9 0 Jn. Ap.J¥,0 80 8811000 $1} Canadian Cen. Elec. Co. Com. St 120 = 105 5 i А eed 21 

10, Є 2 | Cuba Submarine Or)... 8$—9i 6 8 0 | Feb, Aue 9l .. 100 $1 Do. 7% Cm. Pf. Stock ......... DIL 120 —122 |51 - ‘ 

10, 10:0 | Do. Preference 10 per Cent 17} 18115 8 00 Feb, Aue 3% 100, 5% | Castner Electrolytic Alkali Co. (of U.S.A.) i P Jul 

5 20 | Direct Sranist От4..................... 3-3! 5 14 О | April, Oct x 5 ‚15! Mort. 511. Deb 99 —103 1 Jan, y 

5 5,0 Do. 10 per Cert. Cum. Pref........... 8 — 8! 5 18 0 | April, Oct оз |500 5% tect. Development Co. of Ontario 83 —85 |518 6 E 

50 41% Do. 41 ner Cant. Deb. .............. 1001 1021 4 8 6! Jan. July РЕЗ .. St. 5% | Elec. Supply Со. of Victoria 5 per Cent. A Ju 921 

20 40 Direct United States Cable... ......0008, 134-134, 6 1 6 | Ja. Ap, Iv. O 1316 .. Ist Mort. Deb. St.. Э —94 |5 6 Jan, y 2d 
100, 41% | Direct West India Cable 41% Rg. Db. (rd.). 100 --102 | 4 8 0 June, Dec F . | 5 15 Indian Elec. Sup. & Trac. Co ͤͤ—[— 4-2, e Ac { 
St. |25°0 tEastern Ordinary .................... | 127 - 130'5 8 0 Ja. My. Jy. O 123: 127} 10s} 14° | Kalgoorlie Elec. Power & Ltg. Ord. ...... 5-35 = PN E d P 
St. 017,61 tDo. 31 per Cent. Pref. Stock.......... 84 —86 14 1 ja. Му, Ју 0 BSR: 841. 1 0/71 Do. 6 per Cent. Cum. Pref. .......... 2—34 61 | Arril, Г 
St. | 4% 1 Оо. 4 рег Cent. Mort. Deb. Stk. (red.) Di 00 5 i о Pes ao eH d 59, к E S. Corp. 5 per Cent. Constn. vico e o o M s Ct | 

í T Extension s co $c RR epa 111— 12 а. Ap, ly. | eb; St. 22.6095 DIT —? : j n 
100 405 . eae Deb. Seek 15957104 3 16 0 | Feb, Aug | 103ii 103! St. Melbourne E. S. Co. 6", Cum. Pref. ...... 35 —40 - x 92; 

25, 4%, | Eastern and S. Af.. 4% Mauritius Sub.Debs, 100 102 4 8 0 | May, Nov | .. St. | 5% Do. 5%, Ist Morte. Deb. Stock. PEN 92 —94 | 

10 59 | G.N. tof Corerhaven), with Coupon 77.. | 261—274 |6 12 0: Jan, July | 27 | 26§ 500; 5% | Mexican Elec. Light Co. 5% Ist Mort. " m ei 
100 41% | Halifax & Bermuda 44% Ist Mt. Db. (red.) 100 —102 4 9 0 | June, Dec Ex is |] Gold Воп4з................ pte 81 —83% б в 731 
25 52.6! Indo-European ex. all ................ 511—534 | 5 16 9 May, Nov 52 St. 5! #Ме»ісап Lt. & Power Co. Com. St. ...... 72 —76 | v 87 
100, 51 | Mackay Companies Common 95 -95 |4 4 0 Ja. Ap. ЈУ О' 93} 1500 59% Do. 5°, Ist Mort. Gold Bnds. ........ 86 — 13 5 8 EM AN 1200 
100, $1 De. Preference .................... 77—79 5 2 9 JaApJy,O! 77 .. 100 41; | Montresi Lt. Ht. & Power Co. Cap. St. 126 —130 | 4 | У, 1% 

T Marconi's Wireless Teles. Co.. "SAT UND April . e] ..[ UU EL) River Plate Erctricitv Co. Ord. ........ 1—14 412 O Ат. 

100! 4% Pacific & Eurore’n Tel. 4% Cuar. Dbs.(red.) 100 —]o2 | 3 18 0 | June, Dec - bs 1 1/23 Do. 6 per Cent. non-Cum. Pref. ...... 15—10 2 A К | s july 
21 13 | West Coast of America ................ | 1y- IRN 316 O May .... s eae [1.1 06 Do. Sirer Cent. Deb. Stock ЖО КУКЕ m 103 ҮЗ) { it о | 2 eccles 

100 4% | Do. 4 per Cent. ОеЬ$................. | 100 — 102 3 18 O | Jan. July a [| 5 30 | Rosario Elec. Co, 6°, Pref, (- 20, 00) fF 7 SD Lh SG pn., b. 
10 .. | West India & Panama ,1-—Ó€ ES May, Nev | 43 в 5 3.0 Do. . 2nd Pref, . xi 145.0 8 36 
10 6/0 | Do. 6 per Cent. Ist Pref. eene | 81-9} |610 8 May, Nov | 9! „ 100 $I jtShawinigan, Water & Power Co. Са...... = "ылу | 1078 
1^. 1 D AO » Praf ORY € Oh eeu s i B1—91 6 6 0 May. Nov о se Bee 995 Оо. 5 per Cent, Bas). ................ 1054—107} 4 13 0 Jan, July | 10 
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London County Council Tramways. 

THE annual accounts of the London County Council 
tramways are always interesting, and those for the past 
year, which are analysed on another page of this issue, are 
no exception to the rule, for they present many points 
worthy of attention by tramway managers. In spite of 
the progress made in reconstructing the track for elec- 
trical working—-854 miles of route were operated elec- 
trically on March 21st last—it is evident that horse trac- 
tion will still be in evidence for some time to come. In 
the interests of passengers, and particularly as regards the 
financial success of the undertaking, it is to be regretted 
that the conversion of the horse tramways cannot be com- 
pleted more rapidly. The importance of expediting the 
work is emphasised by the fact that a deficit of over 
£30,000, excluding all capital charges, is shown on the 
working of the horse tramways, whilst a surplus of nearly 
£700,000—before meeting capital charges—is obtained 
from the electrical section of the undertaking. Undue 
attention, however, must not be paid to any comparison 
between these results, since the most profitable routes 
have been reconstructed for electric traction. What we 
desire to draw attention to is that the net surplus shown 
by the whole undertaking is only £107,570, which will be 
considered by many engineers an insufficient sum to pro- 
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vide for depreciation of plant and track during the year, 
apart from the fact that the contributions to the deprecia- 
tion fund in the past have been on a still smaller basis. 
In addition to this, when all the horse lines have been 
electrified it is estimated that the debt outstanding on 
obsolete capital will be about £960,000. The Council 
have decided, subject to the approval of His Majesty's Trea- 
sury, to provide for the repayment of this debt within а 
period of 15 years from March 31, 1914. It is evident, 
therefore, that the tramway undertaking will be severely 
handicapped for many years by its capital charges, and if 
a satisfactory reserve fund to provide for depreciation is 
also accumulated, the ratepavers are not likely to receive 


any contribution towards the relief of the rates. 


Tramway Fares. 

PERHAPS the most striking feature in connection with 
the statistics of the Council's tramway undertaking is the 
decrease, during the past year of nearly 17 millions in the 
number of passengers paying 1d. fares. At the same time 
it will be noticed that the number of 4d. tickets issued 
shows an increase of about 13 millions, whilst the number 
of passengers paying 14d. and 2d. fares also shows increases 
of about 5 and 17 millions respectively. From these 


| figures, and also those given elsewhere showing the rapid 


growth during recent years in the number of passengers 
paying id. fares, it is evident that the question of fares 
should receive the careful consideration of the Council. 
Mr. А. L. C. FELL, in his report on the year's working of 
the tramways, draws attention to the need of revision, as 
regards workmen's fares. In fact, the raising, or revision, 
of tramway fares has recently been discussed by the officials 
of many tramway undertakings. 


илген раина 


IT seems that the problem of unprofitable tramway fares 
is by no means confined to this country, where undue 
attention has probably been paid to providing exceptional 
tramway facilities for the working classes. At a recent 
meeting of the American Street and Interurban Railway 
Association the president stated that although the fare of 
5 cents (24d.) adopted in the early days of tramways was 
then believed to be adequate, the increase in capital ex- 
penditure due to electric traction and improvements re- 
quired by the public had brought about a changed state 
of affairs. The three methods whereby the present condi- 
tions could be improved were, he considered, (1) increasing 
the present scale of fares, (2) reducing the distances pas- 


88 2 


THE ELECTRICIAN, OCTOBER 29, 1909. 


sengers are carried under the present fares, and (3) 
relieving the companies from certain fotms of taxation, 
state or municipal requirements. In this country the 1d. 
fare has been the mainstay of most tramway undertakings, 
and efforts have usually been directed to increasing, as far 
as possible, the facilities afforded to“ penny passengers. 
It is obvious, however, that where 3d. fares are in 
vogue this policy must be considerably curtailed. The 
workmen's fares on the London County Council tramways 
certainly appear to be unremunerative in the case of the 
longest distances, and if the growth in the number of 
2d. fares continues it is probable that a large percentage 
of the total number of passengers will be carried at a loss. 
Unfortunately, this result is not confined to the Council's 
_ tramways, but also affects railway and omnibus companies, 
who at present are feeling the competition of the tramways 


very severely. | 
— n 


.* Linking-up ” Schemes. | А | 
ALTHOUGH “linking-up” is generally associated with 
power supply in London, the advantages of co-operation 
between electricity supply authorities are by no means 
confined to the. Metropolis. It is interesting to notice 
that in his address to the Manchester Local Sec- 
tion of the Institution of Electrical Engineers, Mr. S. J. 
_ Watson mentioned that by “linking-up " some 20 public 
generating stations within a radius of 10 miles from the 
Manchester town hall it would be possible for these stations 
to supply an increase in load of no less than 25,000 kw. 
without further capital expenditure on plant. The neces- 
sary outlay in mains would, he estimated, be about £150,000, 
but a saving in generating plant equivalent to £500,000 
would thereby be obtained. In view of the proximity of the 
various stations, and the comparative uniformity in the sys- 
tems of supply,such a scheme would certainly seem to be not 
only feasible, but advantageous to mostof the undertakings; 
and, doubtless, similar schemes might be formulated in 
other manufacturing districts. At the present time it is of 
great importance to reduce capital expenditure in order to 
lower the cost of power supply. Small stations are at a 
disadvantage in this respect, and it is to be hoped that 
co-operation will become the rule. In this connection it is 
worth remembering that in the Newcastle and Durham dis- 
tricts municipal undertakings have found it advantageous 
to obtain current from the large power companies, rather 
than extend their existing generating stations. In such 
cases, however, provision is not made for the interchange 
of supply, although the municipalities obtain the benefit of 
the stand-by plant of the power company. 
| PFF 
University College of North Wales. It is announced that 


the Drapers’ Company Have made a further grant of £10,000 to 


the building fund of the new college at Bangor. 

Personal. —It is announced that Prof. Bertram Hopkinson, 
of Cambridge, has been awarded a Telford gold medal by the 
Council of the Institution of Civil Engineers. 


Cable Interruptions and Repairs. 


Date of Interruption, Date of Repair. 


Tourane—AMOY ............... June 17, 1909 .. — 
Assab —Perim ................. July 8,1909 ... — 
Dakar—Conakry ............. . Aug. 19, 1909 — 
Mozambique—Majunga ...... Oct. 11, 1909 — 
Madagascar — Réunion ......... Oct. 20, 1909 Oct. 21, 1909 
Paramaribo — Сауеппе ......... Oct. 21,1909 ... — 
Sitka—V aldez..................... Oct. 27,1909 ... — 


Electricity in Mines. The names of the Committee appointed 


by the Home Secretary to inquire into the working of the 
existing special rules for the use of electricity in mines were 
announced yesterday, and are as follows: R. A. S. Redmayne, 
chief inspector of mines (chairman), C. H. Merz, and Robert 
Nelson, electrical inspector of mines. The Committee are to 


consider whether any, and, if so, what, amendments to the 


rules are required. 


Birmingham University. At the Honorary Degree celebra- 
tion of this University on Wednesday, October 20th, in com- 
memoration of the royal opening last July, a number of dis- 
tinguished persons received honorary degrees. Among these 
were a number of men distinguished in physical science and 
electrical engineering. These included Sir Wm. Crookes, F. R. S., 
Sir Alex. Kennedy, F. R. S., Sir Joseph Larmor, F. R. S., Sir 
Wm. Ramsay, F. R. S., Lord Rayleigh, F. R. S., Prof. E. Ruther- 
ford, F. R. S., Prof. S. P. Thompson, F. R. S., and Sir J. J. 
Thomson, F. R. S. The presentations were made by the Prin- 
cipal (Sir Oliver Lodge, F. R. S.). 

East London Electrical Exhibition. We are informed by 
Mr. C. Newton Russell, borough electrical engineer of Shore- 
ditch, that this exhibition, a description of which appeared on 
p. 74 of our last issue, has been а distinct success. It has 
already been visited by some thousands of people and the ex- 
hibitors express themselves as well satisfied, having done good 
business in electric plant, motors, &c. Shoreditch is distinctly 
& factory district, and special efforts have been made to attract 
consumers and others who are interested in machinery. Several 
attractions have been added since the exhibition opened and 
the promoters expect a very large attendance before the exhi- 
bition closes to-morrow, when it will be opened at 1 p.m. and 
closed at 10:30 p.m. 


Electric Traction in France.—According to The Times” 
Engineering Supplement a new electric line from Chézery to 
Bellegarde, on the Geneva-Lyons route, will shortly be opened 
by the P.L.M. Railway Co., and will be inaugurated by M. 
Millerand, the French Minister of Public Works. "The bridges 
on the line are fine examples of engineering skill. The first 
viaduct from Bellegarde to Chézery, across the little river Val- 
serine, consists of seven arches, each 18 metres wide and 45 
metres high. А little further the line crosses а gorge of the 
same stream, whicli is spanned by an immense viaduct 82 
metres in height and 80 metres in length, in a single span, with 
no intermediate supports. It is called the Moulin des Pierres 
viaduct, and is stated to be the largest in France. М. Picard, 
& French engineer, of Bourg, designed and constructed it. 


Obituary.— We regret to record the death, by his own hand, 
of Mr. Francis Hastings Medhurst, of London, which occurred 
at Croydon on Tuesday last. The deceased was born in 
Russia in 1871, and was, therefore, 38 years old. Не received 
his early education at Highgate School, and was afterwards 
apprenticed to Messrs. C. A. Parsons & Co., of Newcastle-on- 
Tyne. He acted as consulting engineer to a number of towns 
throughout the country for their electricity schemes, and the 
installations at, among others, Bedford, Bridlington, Frome, 
Fleetwood and Reigate are due to him. During late years he 
took a keen interest in political matters, was Unionist candi- 
date for Islington (London) in 1900 and 1906, and was one of 
the original members of the Executive Committee of the 
Tariff Reform League. | 

Inner Circle Trains on the District Railway.—It will be 
remembered that when the London & North Western Railway 
Co. ran through-trains over the Metropolitan District Co.'s 
metals from Earl's Court to the Mansion House, these trains 
were hauled over this section by specially built electric loco- 
motives which worked in couples. Since the cessation of this 
service these locomotives have become available for other 
purposes and are being employed for working the“ Circle" ser- 
vice, where the trains run all dav in the same direction. 
Under these conditions they are worked singlv, and this Circle 
service is, in fact, theonly service for which they areat present 
adapted. Mr. J. В. Chapman, chief engineer of the Under- 
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ground Electric Railways of London, informs us, however, 
that additional motor-car bodies will probably be purchased, 
and the trucks with their motors now underneath these loco- 
motives will be utilised for the new cars, as they are standard 
with all the other trucks апа motors in use on the District 
Railway. 

Aluminium to Copper Connector for Electrical Purposes. 
The “ Electric Railway Journal” gives an account of a new 
connector for use in making “tap-offs™ from aluminium 
feeder cables to copper branch mains. This connector is similar 
to the standard Dossert cable tap with the exception that the 
hook part of the connector is cast in aluminium whilé the shank 
is cast in copper and supplied with a copper contact sleeve and 
compression nut, thus giving a contact of aluminium to alu- 
minium, and copper to copper. The two metals are cast to- 
gether to preclude absolutely the possibility of air or moisture 
intervening. The connection is so made that it is not neces- 
sary to cut the mains in taking off a lead. The hook, with its 
under jaw removed, is placed over the bare cable. The under 
jaw is then put in place and tight contact obtained bv screwing 
up the jamb nut. The shank of the tap is supplied with a com- 
pression nut and bushing as previously described, by means of 
which the lead is fastened to the connector. 


А 100,000-volt Sub-station at Denver.— According to the 
* Electrical World," the Denver sub-station of the Central 
Colorado Power Co. is now complete, with its auxiliary repair 

shop connected by tracks with the transformer room. The 
oil switches and lightning arresters for the incoming 100,000- 
volt lines are placed some distance from the main building, 
and.the pumps for the transformer cooling oil are also in a 
separate building at the edge of a small creek. The main 
building is used purely for sub-station purposes, and is in 
two sections. It has brick walls and а concrete-slab roof. 
The windows throughout are wired-glass in metal frames, and 
the doors are standard partition fire doors. The transformer 
room proper is cut off from the switchboard room, which con- 
tams the auxiliary apparatus and a storage battery, by a 
brick fire- wall with one opening protected by a standard auto- 
matic fire-door. The transformers are fed by hollow brass 
"биз bars through condenser-type roof bushings. The bushings 
In the transformer covers are also of the condenser type. The 
low tension bars are designed for 11,000 volts, which voltage 
18 handled in the other division of the building through ordi- 
пату arrangements. Auxiliary transformers step down to 
110 volts for the switch control arrangements and instruments, 
and the 11,000-volt circuit leads direct to the Denver Gas & 
Electric Co., at present the only Denver consumer. The 
‘main building is wholly free from combustible material in its 
Structure, and a transformer oil fire is the only possible 
damage that can take place. This issafeguarded, however, by 
every possible precaution, and the tanks are so arranged that 
the transformer room can be flooded with carbonic acid gas in 
case of necessitv. 

“Proportioning Transmitter to Aerial.“ A Paper with 
this title was recently read by Mr. F. W. Midgley before the 
Wireless Institute of America. The author reported the 
results of experimental observations to show the ratio between 
the natural wave-length of the aerial circuit and the length of 
the aerial itself. This ratio had a value varying from below 
4 to above 5, being greater for a straight vertical wire and 
евз for a wire turned back upon itself or having a horizontal 
section. А good average value for the ratio was 4-4. It was 
evident that for most effective transmission the signals should 

propagated at a wave-length corresponding to the natural 
wave-length of the aerial or 4:4 times the length of the aerial, 

As relation fixed at once the desirable transmission frequency, 

псе in any resonating circuit the frequency was 1 +27 y LC, 
the product of L and C—that is, of the inductance and 
“apacity—was set by the length òf the aerial. The aerial itself 
Possessed a certain amount of inductance, which might be con- 
sidered the minimum permissible value for L, indicating 
thereby a certain maximum value for C. Now, with a certain 
Value of capacity there was a definite length of spark-gap 


for best operation, and for each length of spark-gap there 
was required a definite voltage. In this manner it was 
shown that for each arrangement of aerial there was a best 
value for the input power, which value increased with the 
increase in wave-length, and in many cases was much less than 
the value actually employed with the wave-length selected for 
transmission. 


Standard Specification for the Threads of Sparking Plugs.— 
The latest report of the Engineering Standards Committee 
deals with the standard dimensions for sparking plugs, the 
consideration of which in this country was the direct outcome 
of a conference held bv the Sectional Committee on screw 
threads and limit gauges on October 24, 1907, at which 
representatives of the automobile industry were present. At 
this conference the representatives of the Royal Automobile 
Club of Great Britain and Ireland 'and the Institution of 
Automobile Engineers called attention to the necessity of 
standardising the thread on sparking plugs of internal com- 
bustion engines of the types used in automobile and motor- 
launch work. It was hoped in the early stages that one or 
other of the Committee's existing standard threads might have 
been employed in this direction, but after consultation with 
the representatives of the above two bodies it became appa- 
rent that the general practice was to employ a thread similar 
to that originated by Messrs. de Dion-Bouton, having 17 
threads to the inch (corresponding to a pitch of 15 mm.). 
This particular thread is now so extensively used in this 
country for sparking plugs that the Committee were led to 
the conclusion that considerable difficulty would be experi- 
enced by manufacturers in adopting any other standard than 
that included in the present report. The report, after giving 
the standard definitions of the terms employed, deals with 
the dimensions of the thread on the plug itself, the tap for 
cutting the thread to receive it and the gauges for both the 
plug and female thread. One of the disadvantages possessed 
by the present standard is its small diameter, which, being 
under 4 in., does not give sufficient space for the internal por- 
tions of the plug without rendering the walls unduly thin and 
somewhat hampering the design of a satisfactory sparking gap. 
This has led to the employment of adapters; this is at pre- 
sent a common practice, but the Committee feel it is somewhat 
unsatisfactory. It is, therefore, the Committee's intention to 
hold a conference in the near future with the Institution of 
Automobile Engineers and the Royal Automobile Club in order 
to draw up an alternative standard which shall have a larger 
diameter and will, therefore, permit of а more satisfactorv 
design. The price of the specification is 2s. 8d. post free, and 
it may be procured from any bookseller, or direct from the 
offices of the Committee, 28, Victoria-street, Westminster. 


Current Topics. 


Under this heading will be given each week brief reference to 
some of the more important matters, of which further parti- 
culars will be found in the pages of the current issue. 

The pros and cons of municipal wiring, and the advantages of the 
hiring out of apparatus by electricity supply authorities are con- 
sidered at length in an article in which the opinions of a number of 
well known supply engineers are reproduced. The subject is also 
referred to in our leading article. ! 


Mr. W. R. Morton contributes an article on the selection and 
installation of electric cables in collieries. 


In an article by Mr. A. P. Chalkley, the great advantages to be 
gained by the use of exhaust steam turbines in collieries апа other 
situations where reciprocating engines are used under disadvan- 
tageous conditions, are considered. 

А departmental committee has been appointed by the Home Secre- 
tary to enquire into the working of the existing speeial rules for the 
use of electricity in mines. 

Ап account is given of the new generating station erected by the 
Stepney Borough Council at Blyth's Wharf. 

Full particulars are given of the electrification of the Ferndale 
Collieries, as detailed by Mr. W. H. Patchell in a paper read recently 
before the South Wales Institute of Engineers. 
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In his Presidential Address to the Manchester Local Section of the 
Institution of Electrical Engineers, Mr. S. J. Watson dealt very 
fully with the development of electricity supply during the past 
15 years. 

À detailed abstract is given of the accounts of the London County 
Council tramways. 

Particulars are given of recent developments of Messrs. Siemens' 
0.8.“ system of wiring. | 

From Argentina it is reported that the magnetic storm of Sept. 25, 
while interfering with all telegraphic communication in that country. 
did not affect the telephone service. 

А very complete electrical exhibition was opened by the Sheffield 
electric supply department on the 14th inst. А special feature is 
the very full list of domestic electrical apparatus exhibited. 

Mr. G. T. Goodman, engineer to the Adelaide (Australia) Municipal 
Tramways Trust, has reported upon the suitability of the Glenelg 


section of the Adelaide suburban railways for electrification. at an 
estimated cost of £115,186. 


Mr. R. H. Wilkinson, engineer and manager of Huddersfield 
Corporation tramways, is visiting the Continent to ascertain the 
practice in regard to the haulage of goods on tramwavs and light 
railways, with a view, it is said. to an extension of this practice on the 
tramways at Huddersfield, where coal haulage has been in operation 
for some time. 


On Tuesday, the L.C.C. adopted the recommendation of the 
Highways Committee not to take further action in regard to obtain- 
ing Parliamentary powers in the 1910 session to provide for a service 
of electric cars on the rail-less system through the Blackwall and 
Rotherhithe tunnels. 

A further extension of the through-running of London County 
Council tramears (from Aldgate to Leytonstone and Stratford) has 
been arranged. 

To avoid the delay caused by promoting a bill to authorise the 
use of the rail-less trolley system of traction, Leeds Corporation 
propose to send a deputation to ask for the permission of the Board 
of Trade to proceed at once with the scheme. 


The maximum demand of bulk supply to Willesden has been 


arranged on the basis of the maximum sum of simultaneous readings 
of the a.c. and d.c. supply. 


Hammersmith Council have made an arrangement with the 
Shepherd's Bush Exhibition authorities for the supplv of three- 
phase current for the remainder (four years) of the contract period. 
The Electricity Committee have recently made an experiment in 
public lighting. In place of one of the existing arc lamps for light- 
ing The Grove, а 400 c. p. Osram with clear glass globe has been sub- 
stituted, with the result that considerable saving has been effected 
and the efficiency of the lighting improved. 

The Board of Trade have declined, for the present, to consent to 
the use of trailers on the Newport (Mon.) tramways. 

Glasgow Corporation have rejected a resolution to appoint a special 
committee to report on the expediency of instituting а works depart- 
ment to co-ordinate the work of the various departments and, 
where practicable, to carry out with its own staff of employes work 
which is at present executed by contractors. 

Whitchurch Council have referred to the Lighting Committee 
the question of electric lighting. The Council pay the local gas 
company about £400 per annum, and have no preferential rate 


compared with the smallest consumer. The Gas Co. is a very pros- 
perous concern. 


It is announced that the Salt Union propose to establish an 
electric power station at Weston Point, and to supply current to 
neighbouring towns. 


Parliamentary.—The amendments made in the House of Com- 
mons to the Electric Lighting Acts (Amendment) Bill were con- 
sidered and approved by the House of Lords on Tuesday, when 
some further amendments were made. 


Legal.— The Welsbach Incandescent Gas Light Co. have been 
summoned by the Wolfram (Tungsten) Metal Filament Lamps 
(Ltd.) and the General Electric Co. for offering for sale. and for 
selling, metal filament lamps under a false trade description. Mr. 
Bros commenced to hear the case at Clerkenwell (London) Police 
Court on Saturday last. The Welsbach Co. recently issued advertise- 
ments containing a picture of а lamp with the words Welsbach " 
and “ Aur" upon it, and plaintiffs claim that this led. and was 
intended to lead, persons to believe that the lamps thus offered for 
sale by defendants were invented or manufactured by Baron von 
Welsbach or by the Aur Co., whereas this was not the case. The 
hearing was adjourned. 

On Tuesday, Mr. Justice Neville delivered judgment in the action 


of Holmes v. Associated Newspapers, Ltd. (reported in our last. 
issue). The action was brought for an mjunction to restrain defen- 
dants from infringing plaintiff's patent No. 9,802 of 1898, relating to- 
the coupling up of two electric motors for driving printing machinery. 
&c. His lordship came to the conclusion that the patent claimed 
the use of mechanism the use of which had been already publicly 


described in this country before the date of the patent, and conse- 


quently the action was dismissed, with costs. Notice of appeal has 

been given. | 
Companies’ Meetings and Reports.—The directors of the Clyde 

Valley Electrical Power Co. state that, for the June half-year, the 


contracts entered into for supply of electrical energy have increased 


by 3,344.H.P., bringing the total to 27.725 H. P. 
At the meeting of Cleveland & Durham Electric Power (Ltd.) 
on Wednesday the chairman (Mr. Chas. Emmott) said trade depres- 


sion and the Eight Hours Act had temporarily checked the Com- 


pany's progress, but he felt that one effect Uf the restriction of hours 


of labour in mines would be a still further increase in the use of 
electric power in mines. 


eb. c 


INSTITUTIONS AND SOCIETIES. 


INSTITUTION OF ELECTRICAL ENGINEERS.— The opening meeting of 
the session will take place on Thursday. November llth, at 8 p.m. at 
the Institution of Civil Engineers, Great George-street, Westminster. 


The premiums awarded for Papers read or published during the 
session 1908-09 will be presented, and the president, Dr. Gisbert 
Карр, will deliver his inaugural address. 


P. & О. Barri WarLans SociETY.— This society will hold their 
first smoking concert of the season 1909-10 at the Holborn Restau- 


| rant on Monday, November 1st. 


ARRANGEMENTS FOR THE WEEK. 


FRIDAY, October 29th (to-day). 


NORTHAMPTON INSTITUTE ENGINEERING SOCIETY. 
5:45 p.m. Meeting at Northampton Institute, St. John’s-street, 
Clerkenwell, Е.С. Paper on The Development of the Marine 
Steam Engine,“ by Mr. A. T. Barber. 
THE INSTITUTION OF MECHANICAL ENGINEERS, 
$ p.m. Meeting at Storey’s Gate, Westminster, S. W. Discussion 
on Prof W. E. Dalby's Report on Heat Transmission." 
MONDAY, November 1st. 
SOCIETY oF CHEMICAL InpvsTRy. 
8 p.m. Meeting at the Chemical Society's Rooms, Burlington 
House, Piccadilly, W. Paper on The Relation between the 
Mineral and the Chemical Industries," by Mr. G. T. Holloway, 
TUESDAY, November 2nd. 
Tug INSTITUTION oF CIVIL ENGINEERS. 
8 p.m. Meeting at Great George-street, Westminster, S. W. Presi« 
dential Address by Mr. J. C: Inglis. 
MANCHESTER SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS, 
8 p.m. Meeting at the Municipal School of Technology, Whit- 
worth.street, Manchester. Paper on ‘‘ The Electric Ignition 
of Internal Combustion Engines,” by Mr. J. W. Waugh. 
WEDNESDAY, November 3rd. | 
BIRMINGHAM LocAL SECTION OF THE INSTITUTION OF ELECTRICAL 
ENGINEERS. 
7:30 p.m. Meeting in the Chemical Theatre, The University, 
Edmund-street, Birmingham. Address by the Chairman, Mr, 
R. К. Morcom. 
THURSDAY, November 4th. 
CIVIL AND MECHANICAL ENGINEERS’ SOCIETY. 
S p.m. Meeting at Caxton Hall, Westminster, S.W. Paper on 
** Technical Popular Fallacies,” by Mr. A. S. E. Ackermann: 
RONTGEN SOCIETY. 
8:15 p.m. Meeting at 20, Hanover-square, W. Presidential Address 
y Mr. C. E. S. Phillips, F.R.S.E. 
FRIDAY, November 5th. 
SOCIETY OF ENGINEERS. 
7:30 p.m. Meeting in Room 18, Caxton Hall, Westminster, S.W 
Paper on “ Some Observations on the Chemistry and Bacteri- 
ology of Sewage Purification,” by Mr. D. Sommerville. 


The Corps of Electrical Engineers (London Division). 
Officer Commanding, Col. В. Е. В. Crompton, С.В. 

The following orders have been issued for the current week :— 
Monday, Nov. Ist, ** A" Company.— Technical Drill, 7 to 9:30 p.m. 
Tuesday. Nov. 2nd, ‘ B" Company — Technical Drill, 7 to 9:30 p.m. 
Wednesday, Nov. 3rd. —Gymnasium, 6:30 to 9:50 p.m. 

Thursday, Nov. 4tk, ** С” Company. —Technical Drill, 7 to 9:30 p.m 
Friday, Nov. 5th, ** D" Company.—Technical Drill, 7 to 9:30 p.m. 
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WITH SOME OPINIONS ON THE HIRING OF APPARATUS. 


THE PROS AND CONS OF MUNICIPAL WIRING. 


„ 


Summary. In this article we deal with the vexed questions of the hiring out of apparatus and the wiring of installations by municipal supply 


undertakings in competition with private enterprise. 


The original form of the Electric Lighting Acts (Amendment) | 


Bill and its sudden modification at the last moment in its final 
Parliamentary stages served to show the importance attached 
by many municipal authorities to powers for hiring out appa- 
ratus and for wiring installations, and the keenness of wiring 
contractors to prevent any such powers becoming law. The 
subject is, indeed, so important that no apologv is needed for 
returning to а detailed discussion of its merits. То some 
members of the profession it may seem a small matter whether 
an authorised supplier has the power to hire out plant and to 
place before its consumers, actual and prospective, the latest 
devices for industrial and domestic use. When it is remem- 


bered, however, that the number of private consumers now | 


reaches an enormous figure, it will be realised without recourse 
to much arithmetic that the general adoption of electrical 
energy in any new direction must react most favourably upon 
the electrical industry, not merely on the manufacturers of the 
domestic devices concerned, but also upon those who supply 
all that goes to make the modern supply undertaking ; for a 
more extended use of electrical energv necessarily means ex- 
tension of the undertakings themselves. At the present time, 
when there has been a certain set back to the normal growth 
of electricity supply, due to the use of more efficient lamps, 
and when the electrical industry as a whole is somewhat under 
a cloud, it is well to consider how electricity supply can be 
fostered most effectually. 

In municipal electricity supply it may be said that there are 
two main bones of contention at the present time—namely (1) 
municipal hiring and (2) municipal wiring. We may, at the 
outset, assume that there is a publicity department of some 
kind in every case, for no up-to-date undertaking could very 
well afford to be without one. To such a department a show- 
room is a natural adjunct ; there is no difficulty in this so long 
as the showroom is restricted purely to exhibits, and it mav 
conveniently be combined with an office for the payment of 
accounts. The consumer, after settling his account, is apt to 
become interested in some piece of apparatus, and the question 
of purchase at once arises. As most consumers want con- 
vineing before they buy, municipal hiring follows as a natural 
solution of the difficulty. 

Now, what is the contractor's objection to such powers ? 
He will not himself hire out apparatus, as it involves a con- 
siderable amount of capital on which the return may be un- 
certain. The most the contractor can hope for at present is 
the outright selling of some appliance, but the consumer is loath 
to purchase without experience. On the other hand, if а con- 
sumer could hire apparatus the extension of domestic electricity 
supply would certainly go on much more rapidly. Conse- 
quently, on the one hand, from the contractor's point of view, 
there is a chance of earning a discount -by selling something, 
and, on the other hand, a chance of considerably more work. 
If the electricity undertaking can hire out apparatus and can 
sell it. the contractor's discount may suffer; but, on the other 
hand, his chance of work improves very materially. There 
really seems nothing, therefore, in the contention of the con- 
tractors ; whereas, on the other hand, it is certainly most im- 
portant to supply authorities that they should have such 
powers; in fact, we do not think that the importance from the 
point of view of the supplier can be overrated. 

Then comes the question of municipal wiring, or a munici- 
pality being frankly in competition with contractors. Here 
we have municipal trading, to which we do not feel favour- 
ably disposed, for the simple reason that there is not the 
same incentive in municipal trading as there is in private enter- 
prise; and if private enterprise is crushed we cannot expect 


‘generation and supply of electrical energy. 


accustomed to it. 
that the wiring contractor has aims differing from those of the 


with contractors. 


The opinions of a number of municipal supply engineers on this subject are reproduced. 


statement, and may, or may not, apply seriously to municipal. 
wiring. Nevertheless, putting aside this general objection, it 
must be admitted that wiring is a very special business, in which 
prices are extremely cut. It is not closely connected with the 
It is a business 
complete in itself; and can best be handled by those who are 
On the other hand, there 1s the objection 


supply authority, and has not the same incentive to put in an 
electrical installation, because he may very possibly be able 
to put in gas as an alternative ; and, in any case, he does not 
benefit in any way by the subsequent supply of electrical energy. 

We admit that these are rather strong arguments in favour 
of municipal wiring ; but, nevertheless, we are not in favour of 
such wiring, except in very special cases, where it cannot very 
well be avoided—namely, where the contractor cannot, or 
does not, do the work in a satisfactory manner. There is, 
however, an alternative which we wish to urge. It is that the 
supply authority should be energetic in their publicity depart- 
ment and in their canvassing, that they should get hold of 
prospective consumers, but that they should finally work in 
This can be done by having a published list 
of those who carry out good work. If the would-be consumer 
desires an estimate, the name of one or more contractors 1s 
given to him ; or for a great deal of the simpler class of work 
there might be schedule rates, so that prices could be given 
by the supply authority and would be worked to by the con- 
tractors. Even so, we think it would be well for the supply 
authority to keep а few men in readiness for connecting up 


plant let out on hire, for replacing fuses at any time, and for 


seeing that installations are kept in proper order ; in fact, for 
keeping in touch with the consumer, and seeing that he is 
thoroughly satisfied, which is one of the chief points in the 
business of electricity supply. 

We have recently communicated with a number of municipal 
supply engineers (whose opinions were previously unknown to 
us), who have kindly favoured us with their views on these 
points, and in what follows we reproduce many of their opinions 
In addition to the matter under discussion, our readers will find 
several other points of interest raised by our correspondents. 
Briefly, the communications may be classified approximately 
as follows :— 

1. Opinions more or less against municipal wiring ; 

2. Opinions frankly in favour of it; and 

3. Opinions in favour of working with contractors as far as. 

possible. 
Апа we shall deal with them in this order, though it is scarcely 
necessary to remark that no very hard-and-fast classification 
can be adopted in а matter of this kind. | 


SOME OPINIONS AGAINST MUNICIPAL WIRING. 


Mr. W. W. Lackie, at Glasgow. 

The views of engineers naturally depend somewhat on the 
circumstances of their particular case. Thus Mr. W. W. 
LackiE writes as follows :—“ I am of opinion that there is no 
rule of universal application in this connection, local condi- 
tions being so large a factor pro and con. Generally speaking, 
in a large municipality such as Glasgow, it will be found that 
even in the interests of the supply authority the wiring work 
had best be left in the hands of good wiring contractors, 
who are always easily distinguishable from the other wiring 
contractors. In Glasgow we have 135 contractors and the 
majority of these in the pursuit of their own business are the: 
best canvassers we can get. An American visitor wrote to an 
English paper the other day complaining that Glasgow Cor- 


the same progress to be made. This, of course, is а general | poration electricity department had only one canvasser to deal. 
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with a million people. What I contend is that every one of 
the 135 electrical contractors in Glasgow is a canvasser, and, 
further, our own district mains superintendents, the meter 
readers, and, in fact, the whole outside staff are canvassers. 
For some years past this Corporation have made a point of 
giving out all the wiring of even their own buildings to private 
contractors. In smaller towns the circumstances are entirelv 
different, and it is quite conceivable that there it will often be 
advantageous and even necessary for a supplv authority to 
undertake wiring work." 


Mr. S. L. Pearce, at Manchester. 

In Manchester, also, there is no difficulty as is seen by the 
following expression of opinion by Mr. 8. L. PEaRCE:—"I 
take the view that it is better for the supply authority to 
content themselves with hiring out electrical apparatus, 
leaving the actual wiring work to be carried out by the autho- 
.rised contractors in their district. In Manchester we have 
prepared a list of recognised contractors for the benefit of 
prospective consumers generally. 

“ One's views on this question are naturallv influenced by 
one's surroundings, and I am aware that there are manv 
supply undertakings which are not favourablv situated in having 
reliable contractors at hand to carrv out wiring work. It 
is for this reason that I think similar wiring powers as the 
companies possess should be given to the municipalities, 
although in the case of the larger undertakings I feel sure thev 
would not be exercised." 


Mr. P. J. Pringle, at Burton-on-Trent. | 

Mr. P. J. PRINGLE, in the following communication, raises 
some interesting points, not merely in connection with the 
main questions at issue, but also in regard to antiquation of 
apparatus and the use of flexible wiring at Burton-on-Trent :— 
Speaking in quite a general way, there is no doubt not the same 
incentive on the part of the average contractor to push 
business and bring new things before the public as there is for 
the supplv authoritv. 

“ As to goods being properly pushed. and this refers to small 
domestic articles, but more particularly to motors, depends 
a great deal upon whether the contractor is willing to be satis- 
fied with а reasonable profit, or whether he expects to get 
practically list prices. If the latter, he will in many cases 
kill the demand, апа then the supply authority would not be 
able to deal with such a position by only having powers to hire 
out apparatus. 

" Personally, I think it desirable that a supply authority 
should neither hireout nor do contracting work if it can possibly 
be avoided. Considerable capital can be sunk in such appa- 
ratus, and with the constant changes and improvements which 
are being made, there is a liabilitv of it becoming waste capital. 

“ In this town, I. from the start, seriously considered the 
introduction of a hiring out scheme for motors, but found 
manufacturers required a big rate of hire to cover themselves. 
and decided that, my undertaking being single phase, it would 
be undesirable for us to expend capital in single-phase motors 
which are being so rapidlv improved. By keeping а small 
supply of motors in stock, which are loaned or hired out to people 
for short times only to get them over a breakdown. or to introduce 
electrical driving to them, I have been able to get all consumers 
to purchase motors outright from local contractors or the 
manufacturers, their rate of profit, as I mentioned before, 
being reduced to a reasonable figure. 

" There 1s one thing which I have found contractors loath 
to take up, that is the flexible surface wiring system. as they 
appear to imagine that thev will not make the same rate of 
profit on such work as with their old svstem. I am confident 
this 1s a mistaken notion, particularly as thev might get two or 
three consumers where they now get one. This is a case where 
a municipal supplv authoritv, if it had the powers to do con- 
tracting work, might push on these lines and bring it home to 
the contractors that thev are letting a very desirable field of 
work remain untouched. 

I think the whole question depends greatly upon the class 
ef contractors one has to deal with, and as to whether thev can 
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be induced to push things and charge reasonable costs. If 
this is the case then it is far better that the supply authority 
should neither do contracting nor hiring out. 

“ I am viewing this entirely from the business aspect of the 
supplv authority. The question of municipal trading com- 
peting with local ratepayers is considering matters from quite а 
different standpoint. Icertainly think that municipal trading is 
sometimes taken too far and beyond its legitimate bounds." 
Mr. T. W. Bloxam, at Belfast. 

At Belfast, powers were obtained to hire out motors, but 
objections were raised by the local contractors, and therefore 
it was decided not to hire on terms more favourable than those 
of the contractors. The object at that time was to give facili- 
ties to small consumers to test the efficiency of the electric 
motor without capital outlay, but now that the electric motor 
is so well known Mr. T. W. Вгохлм finds this to be unneces- 
sary, and that motors are not much called for, leaving a stock 
on the hands of the electricity department. Mr. Bloxam is 
further of opinion that the same thing will happen in the 
case of other apparatus, such as that required for heating and 
cooking, and that therefore there is not much advantage in 
pursuing such a course. Mr. Bloxam is not in favour of the 
supply authority competing with contractors in regard to 
wiring, but thinks that a list of contractors who are known to 
do good work may be supplied to the public with advantage. 
Mr. Н. Bell, at Hull. 

At Hull the Corporation have no powers to carry on electric 
wiring. nor has any serious attempt been made to obtain such 
powers, owing to the fact that local opinion is very much op- 
posed to anything of the kind. Further than this Мг. H. BELL 
has voluntarily always made a practice of giving that very small 
proportion of the installation in connection with motor hiring, 
which is purely of a wiring nature, to local contractors, so that 
the interests of the Electricity Department and the con- 
tractors are one. By so doing Mr. Bell has staved off the 
very distrustful feeling which appears to exist in many towns 
that have exercised their powers to the full extent. In regard 
to wiring generally he writes as follows: —“ In refuta- 
tion of the argument often urged that the wiring industry is so 
utterlv inefficient, I believe I can honestly say that within the 
last five vears the standard of wiring has increased to such an 
extent, due generally I believe to careful drafting of Corpora- 
tion contracts, that there is now not very much to grumble at 
in connection with the work of the leading men in Hull. 

„Finally, I mavsaythat my general opinion is that, if possible, 
it is best to allow wiring to be done by private enterprise, 
and I think this opinion 18 more or less supported by the fric- 
tion which appears to exist in the plumbing industry at the 
present time, due to the action of our friends, the gas people, 
in pursuing a policy similar to that which is suggested in the 
electrical industry, and I am quite sure that had the plumbing 
people had to relv entirely on gas fitting as distinct from 
sanitarv work. things would have come to ar: entire deadlock 
in their trade in man places. The Hull City Electricity Depart- 
ment, of course, runs а complete Publicity Department and 
Showrooms, but no trading powers, as mentioned above, are 
exercised. Up to the present the department has found very 
little disadvantage in not being able to supply things direct, 
asitisso completelv in touch with installation contractors 
that the latter are immediately able to supply any article it 
has exhibited in the showrooms.” 

Mr. S. J. Watson, at Bury. 

At Bury, Mr. 5. J. Warsow is emphatic in saying that he 
does not consider that installation work should be carried out 
by supply authorities in competition with wiring contractors. 
He is very stronglv in favour, however, of supply undertakings 
having a free hand to hire out apparatus of all kinds, and in 
order to carry this out most successfully he thinks it is necessary 
that thev should have power to fix а switch or to run wires 
requisite to connect up such hired apparatus. Mr. Watson 
continues: —“ There is no doubt that the rapid advancement 
made in the application of power supply to industrial concerns 
has been greatlv accelerated through undertakings hiring out 
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motors; and such having been the case, it would appear more 
than hkely that as other types of apparatus are perfected, 
either for industrial or domestic use, it will only be possible to 
get the public to take them up in the first instance if they can be 
obtained on hire. 

“ [t is assumed in some quarters that undertakings hire out 
apparatus for the sole purpose of competing with traders. This 
is quite a mistake, and I venture to say that the majority of the 
undertakings at present hiring out would be only too pleased 
if a commercial firm would come along and carry out the work 
equally well and on similar terms ; but commercial men know 
that the hiring out of apparatus, or hire purchase systems, 
except on terms which would be useless for the purpose of 
development, is not worth doing, because it is necessary to 
have a staff always on the spot to carry out such small repairs 
as may be required without loss of time. How many occupiers 
or owners of private houses rented at £25 to £40 per annum 
will be likely to instal at their own cost, for instance, the new 
domestic water heater recently put on the market at a list 
price of £15? The average consumer knows nothing about 
such an appliance, and is very doubtful of its success. I am 
quite sure that many heaters will have to be hired out before 
the public have sufficient confidence to purchaseany type out- 
right, and if it is net possible to hire it out, both the makers 
of the applianee, contractors, supply authorities and the 
public generally are all losers, and, as iar as I can judge, 
nobody will gain anything.” 

It may be mentioned that the hiring йсй: at Bury is con- 
cerned chiefly wrth motors. The Department does not 
undertake installation work, but in a few cases at the express 
wish of the consumer motors have been connected up. 


Mr. F. Harman Lewis, at Leyton. 

At Leyton, Mr. F. Harman Lewis is not in favour of the 
supply authority undertaking wiring, but he is strongly of 
opinion that the authority should have powers to hire out and 
maintain apparatus for lighting, heating and power; and in the 
case of arc lamps, and similar apparatus, to trim and supply 
carbons. At Leyton the Council have powers to hire out 
apparatus for heating and power but not for lighting, the 
latter having being excluded from the Council’s Act through 
the parliamentary opposition of the local gas company and 
the Electrical Contractors’ Association. As the district is 
almost entirely residential, the powers obtained are not 
adequate; and had the Council power to deal with apparatus 
for lighting, Mr. Lewis has по doubt that ce business 
would result. 

ABVANTAGES OF MUNICIPAL WIRING. 

Passing now to the advantages of municipal wiring it is 
significant that comparatively few of the engineers to whom we 
have written, have expressed themselves entirely in favour ofa 
wiring department. 


Mr. S. E. Fedden, at Sheffield. 

Mr. S. E. FEDDEN, as the result of his experience at Sheffield, 
writes as follows :—“ I am of the opinion that a wiring depart- 
ment run by the supply authority is of great benefit to any 
electric supply undertaking. It enables the undertaking to 
keep in close touch with its consumers, and in. view of the fact 
that enquiries and faults can be attended to at any time of the 
day or night, a greater feeling of security is afforded to users 
than would otherwise be the case, as, of course, contractors are 
not in a position to cater for this class of work. My conclu- 
sions in this respect are clearly manifested in the large number 
of orders received for small repair jobs, and carried out after 
business hours. 

„Ihe canvassing staff of the wiring department does much 
useful work in the matter of educating people to the advantages 
to be gained by the use of electrical energy, and bringing before 
the notice of existing consumers the latest appliances and 
developments, as wel] as advising and preparing schemes for 
ктш workshops and other premises from other forms of 

“ My experience proves that the municipal wiring depart- 
ment exerts greater influence, and is much more successful in 
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extending the use of electricity and obtaining new consumers 


than the average independent contractor, and the reason may - 


be accounted for owing to the fact that the wiring department 
has additional inducement in the general development of the 
supply undertaking as a whole, which does not exist with the 
private contractor.” 


Mr. F. M. Long, at Norwich. 


Mr. F. M. Lone, of Norwich, is in the position of being 


responsible for a wiring department, but nevertheless is not 
prepared to advise the establishment of such a department 
in all cases. He remarks: “I am not prepared to say 
absolutely either that a supply authority should or should 


not run a wiring department, as so much depends upon local 
circumstances, and upon: the action of the gas company. 
Where the latter do their own fitting work and supply fittings - 


free of cost, and generally do everything possible to get over 
the difficulty of first costs to the consumer, it is necessary for an 


electric supply authority, in order to compete effectually, to do 


something of the same kind. 
„There is no impossibility in this work being done by 


contractors, but it must in many cases give rise to delay, and - 


very often give more trouble to the consumers. Then too, a 
good deal depends upon the contractor. It is very essential 


to give satisfaction to consumers, and if work is done through : 


a third person, it is more difficult to ensure this. In the 
case of small repairs that are frequently wanted, the wiring 
department is of great service. The supply authority can 
always keep one or two men available to do little jobs at night, 
and the carrying out of this prompuy goes a long way in satisfy- 
ing consumers. 


“ Apart from the interest of the contractors, I think on the 


whole there is a good deal gained by the supply authority doing 
work themselves. . 
work early in'its career, and, beyond one firm, no contractors 
have started, such other work as was done being taken up by 
existing firms of gas fitters and others. 


- 


In Norwich the company began to do this 


Е: І think, however, that in a town where there were several.. 


good contractors established, I should hesitate before advising 
the Corporation to start a wiring department. 


There is no - 


doubt, however, that а supply authority should be in a position . 


to hire out apparatus, and to do wiring on the easy purchase 


system, also to maintain lamps for consumers, and do. such 
things as will enable them to ODR on N terms with the 


gas company.“ 
WORKING WITH THE CONTRACTOR. 
It will be seen from the following communications that a 


large number, of.supply engineers are distinctly in.favour of 


working in with the contractor as,far as possible, „although 


many' would like to have full: WIFE N to be held in re- 


Serve. 


Mr. John Christie, at Brighton. | — 


Brighton is fortunate in having many contractors of the 


highest repute who are very keen in looking after business, 
and thus Mr. Jons Curistie does not think it necessary or 
desirable, even if the powers were available, that the electricity 
department should undertake wiring work. The Corporation 


have powers to sell and hire out motors and heating and cook- - 


ing apparatus, but no powersfor wiring. Hitherto efforts: have 
been entirely confined to the hiring out of motors. As most 


of the consumers who have adopted motors in lieu of their old 


steam and gas engines would never have used electricity at all 


if they had been forced to purchase the motors outright, the 
hiring system has proved a very great boon to the trading com- ' 


munity, who have largely availed themselves of these facilities, 
as will be seen from the fact that at the present time over one- 
third of the 2,400 H.P. of motors connected to the mains is 
directly hired from the department. The Corporation' simply 
supply and fix the motor, the user being Ga to employ own 
contractor for the necessary wiring. 

As to handling consumers, Mr. Christie writes as follows: — 


“ We have the advantage of collecting our own' accounts at 


our office, and although we have no showroom proper, we: ‘have 
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a few lamps and useful pieces of apparatus on shelves connected 
up ready for use to demonstrate to any of our consumers who 
may be interested in these matters, when they call to pay their 
accounts, and in this way we often induce them to purchase а 
radiator, kettle, iron, &c., through their own wiring contractor. 

“ All our meter readers and members of our outside staff are 
furnished with a little block, and whenever they see a change in 
tenancy, or a new house let, they send in the address with the 
name of the agent to our publicity officer. We immediately 
communicate with the agent, who gives us the name of the in- 
coming tenant, to whom we address a letter and enclose a 
pamphlet giving him some useful information and offering our 
services to assist him in connection with any installation for 
lighting, heating, cooking or power, which he may contemplate. 
We find this system answers admirably, and are now connect- 
ing on consumers at a higher rate than we have done at any 
time during the past five years.“ 


Mr. J. Alex. Bell, at Aberdeen. 

Mr. J. ALEX. BELL, of Aberdeen, writes as follows :—‘ It 
appears to me that too much stress has been laid upon the 
* municipal trading' point of view by the opponents to 
supply authorities undertaking wiring and hiring out electrical 
apparatus. First and foremost the electricity undertaking, 
whether owned by a municipality or by a private company is a 
business undertaking which has to be run on business lines. 
In these days of strenuous competition between suppliers of light 
and power, can a supply authority do the maximum amount of 
business without hiring out powers or wiring powers? Tothefirst 
question my answeris emphatically No, and our 11 years' experi- 
ence of hiring out motors in this city will bear this out. Tomy 
mind there is no question that thé supply authority, whether a 
company or a corporation, should have powers to hire out 
apparatus of all descriptions, which will bring to the notice of 
existing or prospective consumers the uses to which electricity 
can be put, for the simple reason that it is the supply authority 
only that is interested in the sale of electricity. The majority 
of wiring contractors are also plumbers, gas fitters, heating 
specialists, &c., and they are equally interested in the sale of gas 
radiators, steam and hot-water heating apparatus, as in the 
sale of electric apparatus. 

The necessity of being able to allow prospective consumers 
a trial of heating and cooking apparatus is especiallv needful, 
as so little is generally known of this type of apparatus by con- 
sumers. To give an example of what can be done when a hiring 
system is introduced, I may mention that there is a small area 
supplied by this Corporation where no gas is available. Within 
one week of our obtaining powers to hire out heating and cook- 
ing apparatus, we had 24 flat irons and two radiators out on 
hire, and an order for a couple of grills, all of which were 
obtained by one man working for the above period. This 
area had been supplied by the Corporation electricity depart- 
ment for some 18 months previous to the above powers being 
obtained, and it would seem that, assuming that the wiring 
contractors had pushed this type of apparatus to the utmost, 
the bulk of the consumers were not prepared to buy outright, 
but were quite willing to hire. 

* I am strongly of the opinion that the more work that is 
done in the way of hiring out by the supply authority, the more 
business there will be for the wiring contractors, and in the 
interests of the industry generally it is desirous that they 
should work together harmoniously. "Take the instance of this 
city. Ten years ago there were three firms undertaking 
wiring; to-day there are some 16 firms willing to do this class 
of work. The municipality have expended close on £300,000 
on their undertaking, and it is not beyond the mark to say that 
had not the Corporation spent this money, the contractors 
would not have multiplied as above indicated. 

“ The question of whether the supply authority should also 
have wiring powers is a debatable one, and providing there are a 
sufficient number of energetic wiring contractors in the neigh- 
bourhood of the supply authority to cover the ground and 
promote healthy competition, it is perhaps unnecessary for the 
supply authority to do this class of work. If, however, there 
is any organised attempt to inflate prices unduly for wiring work 


it will of necessity hinder the supply authority's progress, and 
by so doing keep up the price of electricity to the present 
consumers." | 


Mr. C. E. C. Shawfleld, at Wolverhampton. 

Mr. C. E. C. SHAWFIELD, of Wolverhampton, is strongly of 
opinion that а supply authority should have the fullest powers 
for wiring and for hiring out apparatus. In regard to the 
present position Mr. Shawfield writes as follows :— 

At the present time a large number of supply undertakings 
are in the anomalous position of being able to spend capital 
in the provision of generating plant and mains, and to do 
everything necessary to bring a supply up to a point inside а 
consumer's premises, but having absolutely no power what- 
ever to instal, or assist in the installation of those current con- 
suming devices, without which not one single unit of electri- 
city can be sold to the consumer. Practically all gas com- 
panies have their own installations and fittings department, 
and frequently this branch of their business is at least of equal, 
if not of greater, importance than that for the manufacture 
of gas. 

At the same time statutory wiring powers are of very 
little use if they can only be exercised through a wiring con- 
tractor, as in such a case the supply authority is absolutely in 
the hands of the contractors within the area of supply, and 
the last state of that undertaking may almost be worse than 
the first. Personally, I consider that every supply authority 
should possess wiring powers of the fullest and widest descrip- 
tion, but that so far as the actual wiring of consumers' pre- 
mises is concerned, the work should be placed, as far as possible, 
in the hands of private contractors, at the same time reserving 
the right to do the work directly should circumstances render it 
advisable. This latter is the system which has been in use in 
Wolverhampton for many years past and which I have found 
to work satisfactorily." 


Mr. W. M. Rogerson, at Halifax. 

Halifax is fortunate in possessing powers to hire out appa- 
ratus and also to carry out wiring, though the latter is not 
carried on except for connecting up motors on hire. In regard 
to wiring contractors, Мг. W. M. RocErson writes as follows: 

“ In some towns, more especially the larger towns, there is 
more competition, and whilst prices may to a certain extent 
be cut the wiring contractors are more pushing; but in some 
small towns it is difficult to get the contractor to advertise to 
the extent that he might. My own experience, however, is 
that wiring contractors are а valuable help to the supply 
authority, and if we were to undertake wiring at all I should 
certainly consider the question of placing the contracts with 
the wiring contractors. І quite agree that it would be a good 
thing for a list of recognised contractors to be kept in a similar 
way to that adopted by plumbers. Some such arrangement 
would then bar out the jerry contractor, and to my mind 
would raise the standard of work above that at present in 
force." | 


Mr. А. C. Cramb, at Croydon. 

Mr. A. C. CRAMB, of Croydon, is of the opinion that interference 
should not be tolerated between the two essential parties in 
electricity supply, namely, the consumer and the supply 
authority. Nevertheless, he prefers that wiring should be 
carried out through the medium of contractors. In regard to 
the first question, Mr. Cramb writes as follows :— | 

If the question is looked at from an unbiassed and logical 
point of view, what possible argument can there be for the 
contention of the Contractors’ Association that if a consumer 
wishes to hire a radiator or kettle he has got to do this through 
a contractor? The probable result of this would be that 
instead of the supply authority obtaining a consumer for a 
radiator or other electrica! apparatus, and the contractor 
getting the order for fitting up, the whole of the work would 
go to the gas company. From the above statement, however, 
it should not be understood that I contend’ that the fitting up 
of consumers’ installations should necessarily be done by the 
supply authority. My own personal view of the best all- 
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round arrangement for the supply authority, where there are 
a number of reliable contractors in the district, would be for 
them to have a properly organised publicity department, with 
good up-to-date showrooms, and that such showrooms should 
undertake a comprehensive scheme of installation work of 
various kinds on the deferred system of payment, and the hire 
and hire-purchase of electrical apparatus. 

" With reference to wiring and installation work, I would 
have this carried out by reliable contractors, obtaining quota- 
tions from them for the work. The apparatus, of course, 
would be hired direct from the supply authority to the con- 
sumer, and, if necessary, fixed by the supply undertaking, and 
the contractors should under no circumstances whatever have 
anything to do with this portion of the arrangement. 

Again, there is no doubt that a lamp maintenance scheme 
would be of great assistance to a supply authority. From 
careful observations, I find that the gas company only retain 
a large number of their consumers, due to the fact that they 
have such a lamp maintenance scheme in vogue. I am of 
further opinion that, as far as possible, all installation work, 
purchase of apparatus, &c., should be done on a cash basis 
when possible, and this side I, personally, would leave to the 
contractors, merely supervising and recommending those 
contractors from whom consumers might obtain the most 
teliable apparatus at a reasonable price. 

“Since we have opened our showrooms, some few months 
ago, it is astonishing the number of applications received from 
people who wish to hire radiators and other apparatus; and 
the amount of business lost by being unable to meet these 
prospective consumers is а very serious matter." 


Mr. A. H. Shaw at Ilford. 

Mr. A. H. Suaw, of Ilford, has had a good deal of experience 
with the wiring business carried on in conjunction with elec- 
tricity supply. First of all in the West Indies, where there 
were no contractors, and therefore no other alternative was 
possible; later, with а small supply company in this country, 
where such a department was run successfully on business 
lines; and, finally, at Ilford, where a loan was sanctioned bv 
the Local Government Board in 1901 for wiring purposes. 1% 
was decided to wire premises and supply fittings on certain 
conditions, either on a permanent rental, or on a hire-purchase 
agreement. After consideration it was resolved not to carrv 
out the work by the municipal department, but to invite 
tenders to a specification. After the loan was expended it 
was found impossible to obtain sanction to a further loan for 
this purpose, and consequently, the work was discontinued ; 
although attempts have been made to obtain powers for 
wiring and to supply fittings, they have so far met with no 
success, This, however, has not precluded the department 
from having a showroom, in regard to which Mr. Shaw writes 
as follows :—“ In June, 1907, we opened a showroom in a 
central position for the exhibition of lamps and apparatus. We 
invite the public, by advertisement and otherwise, to visit the 
showroom where we explain to them the advantages of electric 
Irons, kettles and other apparatus, and also lamps and fittings. 
All goods are marked in plain figures with the price, fitted 
complete, including any extras, such price ,ingluding the con- 
tractor’s charges and discount. On a large board in a promi- 
nent position in the showroom appear the names and addresses 
of recognised local contractors, and the customer after selecting 
апу article is asked which contractor he would prefer to deal 
with. The goods selected are then transferred to such con- 
tractor, who completes the transaction. Consumers’ quarterly 
accounts are also payable at the showroom, which is open until 
9p. m., and many consumers take the opportunity of looking 
round when paying their accounts in the evening, who would 
"ot otherwise do so. I believe that good work has been done 

Y our showroom, and that it has been appreciated, not only by 
Шога residents but by others, as on some occasions after giving 

ull information, on asking the name and address of the persons 
enquiring, we have found they have come from neighbouring 

istricts which do not possess a showroom. | 
" [n order to go ahead in the near future, however, we must 


— 


have powers to expend money on apparatus for hiring out to 
consumers, or for finaneing would-be consumers who cannot 
afford the first cost of an installation in one payment. 

My opinion is that the best way to proceed when such 
powers are obtained is to run a showroom on some such lines as 
stated, giving out the actual wiring work and fixing of fittings, 
&c., to contractors, and allowing them part of the discount 
on any goods purchased from the showroom and supplied and 
fixed by them. With regard to motors, arc lamps, radiators, 
cooking apparatus, &c., it is not to be expected that any 
contractor can expend the capital to supply such goods on 
rental, or would care to take the risk, but this is what must be 
done by any authority wishing to extend its business. In such 
a district as Ilford, I am sure a large business would result if 
we were able to supply a small griller and boiler at a reasonable 
rental. In my opinion this would also tend greatly to increase 
the contractor's business, as he would carry out the necessarv 
wiring for such apparatus, and would doubtless incidentally 
obtain the supply of lamps, &c., at such premises. 

* I think the Electrical Contractors’ Association were very 
ill advised in taking the steps they did to oppose clause 16 in 
the bill recently before Parliament. These powers are bound 
to be given in time, and have already been obtained by the 
Metropolitan Boroughs and certain provincial Corporations. I 
believe that had this clause been allowed to go through, the 
effect on contractors would have been beneficial and not the 
reverse, whereas when these powers are ultimately obtained, 
their action in this matter may very probably prejudice them 
with certain authorities." 


Mr. Norman Staniland, at Hornsey. 

Mr. NoRMAN STANILAND, of Hornsey, is of the opinion that 
unless councils get the power to arrange for the hire of wiring 
and apparatus much will not be done in the domestic business, 
even in a district like Hornsey. Neither will the supply authority 
get potential corisumers living in old houses where landlords do 
not care to spend money on wiring for their tenants. To quote 
Mr. Staniland : The dead-lock seems truly English, and I think 
that surely some reasonable arrangement between wiring con- 
tractors, manufacturers and supply authorities could be come 
to, whereby the sale of various domestic appliances might be 
increased a hundredfold. The Therol' system, for instance, 
might lead to a considerable. increment of business; but then, 
at present, most undertakings have no powers to hire out or 
in any way fix such apparatus.” 


Mr. W. S. Foale, at Portsmouth. 

At Portsmouth Mr. W. S. FoALE is of opinion that a depart- 
ment for the purpose of supplying accessories is very essential, 
and although such a department should not necessarily be 
able to carrv out complete installations, it should, in the event 
of the consumer not being satisfied with the results of his 
electric lighting, be in a position to make suggestions and carry 
them into effect. In Mr. Foale's opinion this is more important 
to the supply authority than the actual carrying out of installa- 
tion work. 


Mr. J. A. Crowther, at Wallasey. 

Mr. J. A. CRowTHER, of Wallasey, is not greatly in favour of 
supply authorities doing wiring work, though in some districts 
it may be necessary in order to keep down prices. Generally, 
however, these are as low as can be if a living is to be obtained 
from the working. Mr. Crowther finds that the gain to the 
department by а number of contractors acting as canvassers 
without any cost to the department is very distinct, and he has 
never had any difficulty in getting the contractors to put for- 
ward anything likely to be of mutual benefit. At Wallasey 
there is a very friendly feeling between the contractors and the 
staff of the electricity department, and as all consumers must 
come to the latter for a supply, Mr. Crowther is in favour of the 
contractor obtaining his legitimate share of the work, and of 
assisting him as far as possible. In the opinion of Mr. Crowther 
the hiring out of apparatus is a very doubtful business, and 
after several years' experience of free wiring he does not care 
about it. 
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Mr. С. F. Parkinson at Paisley. . . 


Again, at Paisley there does not seem to have been any 
difficulty in regard to wiring, for Mr. C. F. Parkinson mentions 
that he considers it advisable to leave wiring in the hands of 
reliable contractors, and he has always found that such an 
чаша works very satisfactorily. 


CONCLUSIONS. 

Piom these’ extracts'it will be seen that the great majority 
of supply engineers are in favour of hiring out apparatus and 
of working in conjunction with contractors in preference to 
municipal wiring. In regard to the hiring out of apparatus, 
we do not think there can be any question as to its importance. 
As to municipal wiring, we are glad to see that there is evidently 
а stong feeling on the part of supply engineers not to enter 
into competition with wiring contractors if such a course can 
possibly be avoided. This should be reassuring to the con- 
tractor. The only difficulty is to ensure a thoroughly effective 
working arrangement. We think, however, that there are very 
few localities in which а satisfactory arrangement could not 
be evolved on the lines given at the beginning of this article, 
assuming, of course, that there are a certain number of good 
contractors. Generally speaking, more progress can be made by 
whole-hearted co-operation than by competition between a 
municipality and private enterprise. We very much hope, 
also, that the contractor will not pursue a hostile policy simply 
because the supply authority hires out apparatus, connects 
it up, or even sells it outright, or, further, if the installations 
of consumers are inspected and maintained. Any such policy 
on the part of the contractor we can only describe as very 
short-sighted. 

| 7 FUTURE ACTION. 

Finally, we come to the question as to what course should be 
pursued in the immediate future. The municipalities have 
recently received a set back, and the Contractors’ Association 
have secured, in our opinion, an ill-advised triumph. Although 
we are not in favour of municipal wiring, we feel it would be 
better for all supply authorities to have such powers rather 
than to continue with the present state of affairs, for we tbink 
that very few undertakings would exert them. We would, 
therefore, urge municipalities to take up the matter actively, 
showing a united front, and to obtain Parliamentary powers 
at the earliest possible moment to enable any supply autho- 
rity whatever to hire out and sell apparatus, to connect up such 
apparatus, and, if necessary, to carry out wiring. By so doing 
we are confident that supply engineers will not only expand 
their undertakings enormously, but will indirectly bring about 
much real benefit to the electrical industry as a whole. 


THE ELECTRIFICATION OF THE FERNDALE 
| COLLIERIES.* 


BY W. Н. PATCHELL. 


Summary.—A description is first given of the power station and the 
distribution system, after which the author proceeds to describe the various 
applications of electric power. These include electrically-driven fans, 
haulage, pumps and winding; and valuable figures of tests on the various 
equipments are given. Not the least interesting part of the Paper is 
that in which the financial results of the electrification, and the troubles 
which have been experienced, are recorded. 


When the author was called in to advise the directors of Messrs. 
D. Davis & Sons upon the electrification of their Ferndale Collieries 
he was asked to look at the matter on broad lines and to report as to 
the best scheme in view of the present and ultimate requirements. 
In the earlier stages of the work, while the demand for electricity 
was only moderate, it was decided to take a supply of electrical! energy 
from the South Wales Power Co. This settled the question of 
system and frequency. The directors, however, thought it wise to 
make themselves independent of an outside supply, and a power 
station was therefore put in hand near Nos. 8 and 9 pits at Tvlors- 
town. This is not at the electrical centre of gravity of the system, 


* Abstract of a Paper read before the South Wales Institute d Engi- 
neers. 


but it possessed better advantages, taking it all round, than any . 


other available site. The power station was first operated in March, 


1908, when a load of 2,164 н.р. installed was being supplied by the 


power company, and growth has since been rapid. 
The following table summarises the various е of plant 
electrified—stand-by motors being omitted :— 


Number. | Type. | Total Н.Р. 

22 ИТТЕ И Haulages ............... ! 3,250 
. Fans. TO. 1,060 

Т ен 5 Various surface plant | 810 
755 | Pumps Vendo tte РЕНАТ 590 

4 Motor-generator sets ' Surface lighting ...... 2861 

8 Transformers Pit bottom „ | 64 

Ж Оке e quete | Winder. * 2,000 

Total... 8,035 


After sketching the general Gutlines of the plant, the author pro- 
ceeds to describe the various sections in detail.* 

Power Station Plant.—The coal trucks are tipped by hydraulic 
rams, worked by the boiler-feed pumps. over а hopper in the yard. 
under the boot of which the end of а Gibbons Bros. endless 16 in. 
belt conveyor runs. The conveyor rises at an angle of about 15 deg. 
to the top of the steel coal bunkers in the boiler house, and thence 
runs along the bunkers into which the coal is delivered by a throw- 
off carriage at any desired point. The conveyor is driven by a 
6 H.P. motor at a speed of 250 ft. per minute, and will deliver 20 tons 
of coal per hour. The coal falls by gravity out of the bunkers into 
the hoppers of mechanical stokers by the Underfeed Stoker Co. 
There are four four-drum water-tube boilers, made by the Stirling 
Boiler Co., set in pairs. Each boiler has 6,209 sq. ft. of heating 
surface, a steam superheater of the McPhail type, with 800 sq. ft. 
of heating surface, two underfeed stokers, and will evaporate 
30,000 Ib. of water per hour at a steam pressure of 180 lb. per square 


inch. The draught for the underfeed stokers is provided by two: 


fans, 78 in. in diameter, driven by 15 H.P. motors, one of which is 
placed on the boiler-house floor, the other in the basement. A CO, 
recorder, supplied by Messrs. Sanders Rehders, type B, is fixed in 
the engine room. 


type engines, manufactured by Messrs. Sulzer Bros., each of which 
is capable of giving 2,250 B.H.P. at normal load and of carrying a 
30 per cent. overload. Following a practice which he had previously 
adopted, the author modified Messrs. Sulzer's design by inserting a 
water heater between the low-pressure cylinder and the jet condenser.. 
This practically forms а small surface condenser. Another modifi- 


proved most beneficial, and has the effect of turning the open engine 


connected by a similar casing to the front end of the engine frames. 


cylindrical oil vessel is mounted on a pillar between the two cylinders. 
and the oil is kept in constant circulation from this oil vessel to which 
it is returned by small pumps driven off the engine. As the river 


crete tanks. 
The alternators are of the Lahmeyer Electrical Co.'s revolving 
field, three-phase type, keyed directly on to the crankshafts of the 


separate flywheel. The diameter of the flywheel, over poles, is 
20 ft. 71 in. The 32 poles are of solid wrought iron, and the total 
flywheel effect is 6,250 ft.-tons, the generator running at 94 revs. 
per min. The generators will take an overload of 20 per cent. for 
two hours, and their efficiency at full load is 95 per cent., and at 
half load 92 per cent.. the power factor being assumed as unity in 


1,600 kw. at a power factor of 0-85 and a pressure of 2,200 volts to 
2,500 volts. They are further capable of carrying a 30 per cent. 
overload, and indeed when this load was applied, the engine and 


ditions. 


The generators are separately excited at 200 volts either from a 


75 kw. Belliss-Lahmeyer steam-driven exciter, or a motor-generator 


booster set of 120 kw. capacity. On an extension of the shaft of 
this set is mounted a small booster which is capable of raising the 


voltage from 200 to 280 volts to charge the station battery, which is 
of the Tudor Co.'s make, and has a capacity of 380 ampere- -hours 
when discharging at a 38-ampere rate. 


* An illustrated description of the plant appeared in Tur ELEcTRI- 
CIAN, July 31, 1908, p. 594. 


The generating plant consists of three cross compound horizontal 


cation on Messrs. Sulzer's design which is due to the author has 


into practically an enclosed engine with automatic lubrication. The 
path of the crank pin is enclosed in a planished steel casing which is 


Doors are fitted to the side of the frames to enclose the slides. A 


water was not satisfactory. either as regards quantity or quality, 
injection water is provided from cooling towers standing upon con- 


engines, and are of sufficient weight to give even turning without a. 


each case. Each machine has a normal continuous capacity of 


machine operated as smoothly as when worked under normal con- . 
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The continuous-current supply is also used for the station lighting, 
for some of the auxiliary motors in the station, and in connection 
with the tripping coils of the automatic switches on the main switch- 


Swilchgear.—The arrangement of the main switchboard* includes 


edi 


DODODO і 


On the floor underneath the operating gallery is located the whole 
of the 2,200-volt high-tension switchgear. Each machine has a 
three-phase oil switch which is worked by a rod connected to the 
lever on the desk above. The current after passing through these 
switches goes to ring bus bars provided with links so that they can 
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Fia. l.—DisTRIRUTION IRON-CLAD SWITCHBOARD. 


some novel and interesting features. The switchboard operator 
controls the various circuits from the first gallery upon which а set 
of generator panels in the form of desks are located. The field 
resistance is located in the basement and worked by a chain from 
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be broken up in sections for testing or other purposes. The gene- 
rators feed into the front half of the ring. At the two ends of the 
ring the bus bars are broken and main meters are inserted. All 
current going from the generators round the ring to the feeders, 
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Fio. 2.—50 n.p. HAULAGE AT FERNDALE COLLIERIES. 


the wheel on the front of the desk. _ The synchronising gear is of the therefore, has to pass through one or other of these meters. The 
lamp type and fitted on the underside of the upper gallery so that | connections for the supply are taken off from the back side of the 


it is directly in front of the operator when he is at the desks. 
* See Fig. 4, p. 596, Тнк ELECTRICIAN, July 31, 1908. 


ring, which is also broken up by links into sections. 
The operat7’ in the ordinary course of his work only has low- 
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tension gear to handle. The whole of the high-tension work is 
locked up. The various automatic switches and connections form- 
ing the high-tension gear are arranged on an iron framework and 
enclosed with perforated iron sheeting. What has been described 
as the front and back half of the ring 'bus bars form two parallel 
lines with a passageway in between giving safe and easy access for 
inspection. The advantage of this type of construction over the 
brick partition type is that less room is taken up and the whole of 
the gear can be inspected without removing any doors or shields. 

The supply for the ps (Nos. 6, 7, 8 and 9) in the vicinity of the 
power station is taken at 2.200 volts. The supply to the pits further 
away is transmitted at 6,600 volts. For this purpose three Lahmeyer 
oil-cooled transformers are located in the switchboard basement. 
two of 500 k.v.a. capacity and one of 1,000 k.v.a. capacity. The 
high-tension current at 6.600 volts is taken from the transformers by 
insulated cables to the top gallery where arrangements are made for 
putting any transformer on to any line. and the lightning arresters 
with liquid resistances and choking coils are located. From this point 
bare wires are taken through the wall of the building to the overhead 
transmission line. 


Transmission Line.—The general idea of the distribution system 
is a8 follows: Each pit has a duplicate supply from the power 
station to a distributing centre or sub-station convenient to the pit 
top. From these centres the surface plant cables and the duplicate 
shaft cables radiate. The supply to motors and for lighting in the 
pits radiates from the underground distributing centres. To facili- 
tate inspection and testing every. cable is provided at each end with 
an oil-break switch. 

The 2,200-volt supply is taken by insulated cables from the feeder 
switches to a lightning-arrester house; thence the supply to Nos. 
8 and 9 pits and the winder house is continued by duplicate 
cables, but the supply to Nos. 6 aad 7 pits is carried further hy 
a bare overhead line. 

The 6,600- volt supply is run on two separate pole lines to 
Nos. 1 and 5 pits sub-station. At this sub-station a tapping 
is taken off for the 6,600 to 2,200-volt step-down transformers 
and for the 6,600 to 440-volt step-down transformers for the 
local supply. Thence two three-core 6,600-volt feeder cables 
are taken across the Taff Vale Railway, in iron pipes laid in 
concrete, to the so-called House in the Field" which forms 
a terminal for the bare overhead line. From this point two 
pole lines are run to the middle fan sub-stationwhere the 6,600- 
volt feeder is finally connected on to the switch-board. 

The poles are all arranged eventually to take two three- 
wire circuits, and the distance from the ground to the lowest 
wire is not less than 20 ft. The insulators are of the double 
petticoat delta type. Brown insulators were chosen in prefer- 
ence to white as they are not so conspicuous a target for stone 
throwing. The insulators are fixed on brackets on the sides 
of the poles. Wherever the line makes an angle shackle insu- 
lators have been used. This type has also been adopted as 
terminal insulators for anchorages at the power station and 
at all the sub.stations. All the poles are provided with a metal 
hood and lightning conductor which are connected by an earth wire 
to the various brackets, so that all the ironwork on the poles is in 
metallic continuity. 

Substantial lightning arresters of the horn type with choking coils 
and large water resistances are provided at all the sub-stations and 
at all the terminals of the various overhead lines. It will be noted 
that the distribution system on the surface is partly insulated cable 
and partly bare overhead lines on poles. "The latter at first sight 
seems to be the cheaper construction, and in the case of long runs 
over clear spaces it undoubtedly is so. In the case of short runs the 
cost of suitable terminals and lightning arresters, as also the cost of 
cradles and protecting the lines, may raise the expense of the pole 
line till it closely approximates, even if it does not exceed, the cost 
of insulated cables. 

Shaft Cables. Bitumen or lead-covered paper-insulated cables 
protected by lock-coil wire armouring are attached at suitable dis- 
tances by long wooden clamps to the buntons. There are no joints 
in the shafts. Where it has been necessary to joint a cable it has 
been taken into a lodge room where the joint can be made and in- 
spected with ease and a certainty unobtainable in the shaft. In 
the pits the shaft cables terminate at oil switches in switch rooms 
near the bottom of the shaft. These oil switches are arranged in 
iron-clad switchboards along side the various feeder-cable switches. 
The general arrangement is shown in Fig. 1. The feeder cables to 
the various haulages and pumps are of the bitumen or paper-insulated 
lead-covered type protected by two layers of steel tape armouring. 
In some cases they are laid in shelves or ledges formed in the brick 
sides of the roads, while in other cases they are suspended by thongs 
from the timbering. 


Haulages.—The question of converting some of the existin& 
haulages to electric driving was considered, but it was decided to 
put down complete new haulages. "The author has no hesitation in 
saying that both the beds and gearing for electric haulages must be 
more heavily constructed than the corresponding parts of steam or 
air-driven haulages of equivalent nominal power. "The sub-contract 
for the gears was placed with the Uskside Engineering Co., and when 
the time came to settle subsequent orders the makers readily ad- 
mitted that the strengths decided upon for the earlier sets were not 
in excess of absolute requirements. 


For the sake of convenience and to keep down the number of 
spare parts three sizes of haulages were decided upon. 200, 100 and 
50 н.р. respectively. With the exception of those in No. 6 pit the 
motors work at 2,200 volts. As in No. 6 pit the haulage rooms are 
in the return air, 440 volts is used and obtained from step-down 
transformers installed in а room convenient to the pit bottom and 
ventilated with fresh air. 

In the case of the 50 н.р. haulages, double reduction gear is used, 
while single reduction was adopted for the larger sizes. This necessi- 
tales а large slow-speed motor. and as, if it was placed behind the 
drums, it prevented the engine man seeing his ropes, it was placed at 
the side of the gear and connected thereto through a flexible coupling 
to accommodate any slight inequality or settlement in the founda- 
tions. This coupling also fills an important office in preventing the 
vibrations of the gearing being transmitted to the motors. For this 
purpose it is constructed in the form of a claw coupling. with the 
difference that the claws are faced with heavy indiarubber blocks. 
Each half coupling is in two parts so that it can be removed or 
replaced without displacing the shafting. but up to the present this 
feature has not been called into service. nor have any of the rubber 


Fic. 3.—100 iP. HAULAGE. 


blocks been renewed. The first-motion shaft also carries a brake 
which has proved of considerable convenience in handling the motor. 
Fig. 2 shows the 50 н.р. double-reduction haulage, whilst Fig. 3 
is from a photo taken at Olympia Exhibition and illustrates the 
arrangement of one of the 100 н.р. single-reduction haulages with 
switchgear complete. The motors are all of the slip-ring type, and 
showed efficiencies at full load of 89-5, 88:5 and 90 per cent. respec- 
tively for the 50, 100 and 200 н.р. haulages, the power-factors being 
86, 88 and 91 per cent. at full load, and 74, 79 and 81 per cent. at 
half load. 

The engine man controls the haulages by means of four hand levers 
and two foot pedals. The left-hand lever actuates the clutch 
coupling of the left-hand drum and near it is the foot pedal for the 
left drum brake. The lever in the centre actuates the reversing 
switch and the controller proper. The right-hand lever actuates the 
cluteh coupling of the right-hand drum, and between it and the pedal 
for the drum brake is the lever for actuating the emergency brake 
on the first-motion shaft. "The starting. reversing, and speed control 
is all done by the movement of the centre lever. 


( To be continued.) 


The ‘Tramways and Light Railways Association.—The 
“Official Circular” of this Association for October contains a 
Paper on “ Brake Block Coefficients of Friction," by Prof. E. 
Wilson, of King's College, London, together with a set of tables 
showing results of laboratory tests, and comparing these with 
the results obtained from tests taken by the two Tramway Asso- 
ciations, as given in their respective reports on “ Brakes, &с.” 
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THE STEPNEY BOROUGH COUNCIL'S GENERATING STATION AT BLYTH'S WHARF. 


When some years ago generating stations were being erected 
in profusion throughout the country, the standardisation 
of plant had not reached its present position, and individual 
ingenuity, or eccentricity, was allowed full play. Each new 
station was liable to have points of novelty and points on which 
there might be considerable differences of opinion. Now, 
however, engineers have discovered that in most cases there is 
one, and only one, way to doa certain thing. From their point of 
view this isan advantage; but from ours, the descriptive point of 
view, it rather tends to make the description of one generating 
station very much like that of another. Thus the new generat- 
ing station of the Stepnev Borough Council at Blyth's Wharf, 
Limehouse, though carried out in accordance with the best 
modern engineering and electrical practice, does not differ 
exceedingly from other stations of its kind ; and therefore in 
describing it we must confine ourselves to pointing out certain 
interesting features in which a slightly new departure has been 
made. Before doing so, however, we may recall historically 
the development of electricity supply in Stepney. 

Historical.—The facilities, as regards power and lighting 
provided by electrical energy, have now been available in 
Stepney for nearly ten years, supply having been commenced 
on December 16, 1899. The station at that time was under the 
control of the late Whitechapel Board of Works. hut their 
order, and also the provisional orders obtained bv the Limehouse 
Board of Works, and the Mile End Old Town and St. George's- 
in-the-East Vestries were taken over by the Stepney Borough 
Council, on the formation of the latter. The original station, 
which was laid down by Mr. Arthur Wright (and which is still 
working), is situated in Osborn-street, Whitechapel. It was only 
designed to supply the area controlled bv the Whitechapel 
Board of Works and these additions to the district naturally 
soon made it necessary to provide further plant in this station. 
Extensions have in fact been carried out from time to time as 
thev became necessarv, with the result that the present Osborn- 
street station now occupies the whole space available on that 
site, and the plant therein has to be fully emploved, and is 
even then overloaded during the winter's peak. 
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resources. The Borough Council, therefore, instructed Mr. 
W. C. P. Tapper, the borough electrical engineer and manager. 
to report on the proposed Blyth's Wharf scheme. This report 
having been approved by the Council, specifications and plans 
were immediately put in hand. The buildings were erected 
to the design and under the supervision of Mr. M. W. Jameson, 
the borough engineer, while all the electrical and mechanical 
equipment was designed and installed under the supervision of 


Fic. 1. —ExTERIOR VIEW OF GENERATING STATION, 


Mr. Tapper. The installation of the machinery was begun in 
the summer of the present year, and the plant is already run- 
ning during the evenings to supply the demands of the peak load. 


BLVTH'Ss WHARF STATION. 
Introductory.—The new Blyth’s Wharf Station of the 
Stepney Borough Council has been primarily designed for the 
supply of high tension three-phase current. The old station of 
the Council at Osborn-street, Stepney, supplies direct to the 
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That such a state of things would soon come to pass was 
recognised by the Stepney Council as long ago as 1903, when 
they purchased a site known as Blyth's Wharf on the river side 
at Limehouse. About that time, however, the uncertainty 
eugendered by the promotion of various London power schemes 
made the erection of а new station a somewhat speculative 
matter, and for this reason building was delayed. It became 
evident, however, that no power supply scheme for London, 
even if sanctioned by Parliament directly, could be in working 
order sufficiently soon to help Stepney to meet the increasing 
demands for electrical energy which were being made on its 


Fic. 2.— PLAN or GENERATING STATION. 


network on the three-wire continuous-current system with 
480 volts across the outers. The scheme, which Mr. Tapper 
has in view is to transfer gradually the turbine-driven generat- 
ing plant from the old station to the new. As will be seen 
later, one generating set has already been transferred from 
Osborn-street to Blyth's Wharf and another similar set will 
also shortly be transferred in the same way. In fact, the 
turbines at Osborn-street were installed there temporarily on 
the advice of Mr. Arthur Wright, the then consulting engineer 
to the Council, with the object of ultimate removal to a new 
station. The space thus made available at Osborn-street will 
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be used for the installation of motor converters for reducing 
and converting high-tension current from Blyth’s Wharf 
before distributing it to the network.  Blyth's Wharf, how- 


ever, will not be solely a high-tension station, for the con- 
sumers in its immediate neighbourhood will still, be supplied 
direct by means of continuous current-machines. 


Fig. 3.—INTERIOR or BolLER House. 


General.—' Turning now to a description of the new station | the two unit type, and is 


in detail, it may be mentioned that the site has been adinir- 
ably chosen. 


from the station itself by а road, arrangements have 
been made for the mechanical transport, of the coal 
direct from barges into the station, while in a similar 
way ashes will be transferred direct from the station 
into the waiting barges. It has also been possible to 
use the river for the circulating water; so that tur- 
bines can be installed and worked under the best pos- 
sible conditions; and all the energy likely to be required 
will be generated at the lowest possible cost. 
Buildings.—The buildings themselves at this new 
station require a word of mention, although to describe 
them in detail would be rather outside our province. 
It may be said, however, that they mark a distinct 
innovation in central station work in London, for 
they consist of a steel structure with ferro-concrete 
walls. It is believed that it is the first time that this 
form of construction has been applied to generating 
stations, and as regards cost this method has much to 
commend it, the amount being only £3 per kw. for 
buildings at Blyth's Wharf. Regarding architectural 
features it will be seen, by reference to Fig. 1, that 
the station is plain and homely in appearance, but 
since anything elaborate would be out of piace in such 
a district as Limehouse, this is just аз well, besides 
elaboration of detail is unnecessary for such a material 
thing as à generating station, and we may commend 
the architect in thus cutting down expenses. As will 
be seen from the photograph the south walls of the 
building are of a permanent nature, but the north walls 
are temporary, so that when necessary they can be 
taken down, and the building extended to make room 
for more plant. The partition between the engine 
room and boiler house is also of corrugated iron. The 
outside walls of engine room and boiler house are, 
however, permanent like the south walls. The boiler ` 
house and engine room are respectively 63 ft. wide by 


91 ft. long and 67 ft. wide by 91 ft. long. A general plan of 


the station is given in Fig. 2. 


Coal Handling Plant.—As mentioned above, the coal and 
the ashes in their transit from the wharf to the station, or vice 
versa, have to pass across а road. The conveyor to be used for 


The Council have acquired a wharf on the banks 
of the Thames at Limehouse, and although this is separated 


this purpose is not yet installed, but will pass eventually through 
the opening which is noticeable on the top left hand of the view 
in Fig. 1, so that it is, as will be seen, well out of the way. The 
conveyor on its way, from the wharf bringing in the coal, passes 
along the tops of the coal bunkers, deposits its load, moves along 
to the far end of the boiler house and then drops down under 
the boilers. Here it picks up the ashes, and passing up the 
other wall of the boiler house, returns to the wharf the way it 
came. Sufficient room is provided for coal storage purposes, 
the bunkers at present installed having a capacity of 1,000 tons. 

Boilers.—At the present time three boilers are installed at 
Blyth's Wharf station. These are of the marine type, one of 
which is capable of evaporating 22,000 lb. of water per hour, 
and the other two 11,000 lb. per hour. Space is provided in the 
station for four more similar boilers. The large boiler is fitted 
with underfeed stokers and forced draught, and the smaller 
ones with chain grate stokers and the Pratt patent system of 
induced draught. The draught in both cases is provided bv 
means of electric fans installed under the boilers, while the 
Pratt system of induced draught also makes it necessary to 
have the peculiar shaped chimneys, which may be seen in the 
photograph. In thus installing both induced and forced 
draught, Mr. Tapper has made it possible for very interesting 
tests on the relative efficiency of these two systems to be 
carried out. A view of the interior of the boiler house is given 
| in Fig. 3. 

Auxiliary Plant.—As regards the auxiliary plant for steam 
raising purposes, a Weir patent boiler feed pump is provided, 
| having a capacity of 10,000 gallons per hour. This pump is of 
so arranged that it can run compound 

or be split up into two sections if required, thus making for 
| economy. The storage tanks from which the make-up water 
is supplied are placed in a separate building, and are capable of 


— 


ем y 


с - 


Je “АХ. © дә... к М 
RINT 


Fic. 4.—INTERIoR VIEW or ENGINE ROOM AT GENERATING STATION. 


storing 40,000 gallons. In connection with this plant an Arch- 
butt-Deeley water softener is provided. £e 

Engine. Room.—There are at present installed in the engine 
room (Fig. 4) two turbine sets. One of these is a Willans- Parsons- 
Peebles turbo-generator, having a capacity of 2,000k.v.a. From 
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Wi: 


his is obtained high-tension three-phase alternating current ata | oppressed (we think it may be' so described) with a complexity 


pressure of 6,600 volts, which will be transmitted to the Osborn- 
street station for conversion to direct current, and thus supply 
the demands of the district in the neighbourhood of that 
station. The other set was originally at Osborn-street station, 
and consists of a 1,000 kw. Parsons turbine, coupled to two 
generators in tandem. This turbine can either supply the 
continuous current three-wire network or can provide low ten- 
sion three-phase current at a pressure of 140 volts. Trans- 
formers have been provided in the basement of the station for 
stepping up the current from this machine for transmission 
to the Osborn-street works, if necessary. Both turbines are 
completely equipped with the usual condensers and other 
auxiliary plant. Contraflo condensers and air pumps, sup- 
plied by Messrs. Willans & Robinson are used, a separate set 
to each generator. These pumps are motor driven, and in fact 
the motors have been used throughout the condensing and 
circulating plant. The motors for driving the air pumps have 
been supplied by Messrs. Bruce Peebles & Co., of Edinburgh. 


of switching apparatus that stretches over several floors. The 
Blyth's Wharf station was, in fact, designed for such equip- 
ment, but a modification was made with the result that Messrs. 
A. Reyrolle's well-known type of ironclad switchgear has been 
installed. This equipment is exceedingly compact, as will be 
gathered from the fact that the space made available at Stepney 
by its installation rather than the“ warehouse " equipment is 
sufficient in area to allow two or three motor-converters to be 
installed if desired. This type of board is the first of its kind 
to be installed in London, although it has long been used with 
great success in Northumberland, Durham and other provinces. 

A good idea of its construction, which is carried out under the 
Clothier-Reyrolle patents, can be obtained from Fig. 5, whence 
it will be seen that all the high-tension conductors are com- 
pletely enclosed in cast-iron chambers and embedded in 
insulating compound or oil. This particular board is fitted 
with two sets of 'bus bars made on the Highfield patent system 
to either of which any generator or feeder may be connected, 
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Fic. 5.—GENERAL ARRANGEMENT OF SWITCHBOARD. 


A=Ammeter. P. F. I. Power factor indicator. I. W. = Integratin watt-hour meter. 


S.S. Synchronising switch (two-way). 


S.P.—Synchronisine plug. L. Signal шов (red 


and green). T. L. F. B. Three-pole time limit fuse box. Е.В, = Two-pole fuse box for potential transformer secondary. R- Relays. P= Piloting dividing box at back. 


As mentioned above, the circulating water for condensing 
purposes is obtained from the river. In connection with this 
arrangement two river wells, each 12 ft. in diameter and 34 ft. 
deep, have been sunk on the wharf, and thé circulating water 
pipes extend nearly 150 ft. into the river. These pipes are 3 ft. 
Ih diameter, and the system used is that patented by 
Mr. Bowden, of the London Electric Supply Corporation. By 
means of this system the direction of the water in the pipes can 
be reversed from time to time, so that any mud or rubbish is 
periodically cleared out. 

Another very useful piece of equipment auxiliary to the 
generating plant is the over-head band-driven crane, supplied 
by Messrs. Broadbent & Sons, Huddersfield, which is operated 
from the floor of the engine room. 


SWITCHGEAR. 


There can be no doubt that the most interesting feature of the 
Stepney station is the switchgear, especially that used in con- 
hection with the high-tension plant. Stations are too often 


and which will normally be kept separate. Arrangements 
have, however, been made by means of the switch in the 
centre of the board to connect both sets of bars together. 

The lead-covered cables from the generators enter into 
specially designed cable dividing boxes, into which they come 
through the floor immediately underneath, so that no obstruc- 
tion due to cables is present behind the board. A wiped lead 
joint is made between the cable and the dividing box. The 
principle of metallic covering for the generator cables is thus 
carried throughout the entire switchgear including the current 
transformers, switches, 'bus bars and feeders. 

The switches used are of the carriage type, and whilst they are 
in position full protection is provided against any contact 
with live parts, while when the switches are withdrawn a neat 
set of folding doors automatically follow the switch out, and 
close over the orifices in which connection to the'bus bar has 
been made. This movable gear is interchangeable solthat 
should one carriage break down a spare one can easily and 
quickly be run in to take up the load. 
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The front of the board calls for no special comment, being 
mounted with the usual instruments, relays and switch handles. 
These latter operate the switches directly f. e., without the 
intervention of any electrical or mechanical apparatus, an 
arrangement which certainly is of the simplest and inflicts no 
hardships on the attendant, as the gear is directly under his 
hand, the muscular effort required being, therefore. of the 
slightest. 

In connection with this switchgear, attention may be called 
to the system of generator and feeder protection provided. 
None of the usual trip coils are fitted, but imstead the Merz- 
Price balanced system of protection is employed. This system 
is applied not only for the protection of the feeders, but also 
for the 2,000 kw. generators, and the smaller generators and 
step-up transformers. As is now well known this system of 
protection is based upon the fact that the current which is lead 
into any healthy section must be similar in every respect to the 
current which is lead out from that section, and bv the insertion 
of current transformers at each end a balance is attained in the 
secondaries of the current transformers. The equilibrium is 
only destroved when a fault occurs between the protection 
transformers. It is claimed with this protection that any 
faulty part on the system can be instantaneously isoluted 
without interference with the continuity of supplv through 
the other sound parts of the svstem. 


The low-tension switchgear which has been supplied by 
Messrs. Crompton & Co. calls for little comment. The positive, 
neutral and negative feeders are controlled from three separate 
boards, the first two of which are placed on the same gallery 
as the high-tension gear, while the last is erected on the floor of 
the engine room. Four sets of "bus bars are provided, to any 
of which the feeders may be connected by means of plugs, 
while the usual controlling gear and instruments are also 


supplied. 
CONCLUSION. 


We have to thank Mr. W. C. P. Tapper, engineer and 
manager of the Stepney Borough Council’s electricity supply 
undertaking, for giving us the opportunity of inspecting this in- 
teresting station, and for supplying us with the photographs 
which illustrate the article. We also wish to thank Messrs. A. 
Reyrolle & Co. for supplying us with the details contained 
in this article of the high-tension switchgear and of the 
Merz-Price protective system. : 


THE SELECTION AND INSTALLATION OF ELECTRIC 
CABLES IN COLLIERIES. 


BY W. R. MORTON. 

It is not easy to lay down hard and fast rules for the selection 
and installation of cables in collieries. 
there is no golden rule. Local conditions control one’s choice, 
and these vary widelv. Generally, however, the local condi- 
tions are, from the cable point of view, bad ; and this should 
have a bearing in the first instance, on the selection of the 
system of supply. Shafts, down which the main cables must 
go, are almost alwavs wet enough, and the water impure 
enough, to provide a sufficiently good electrolyte, whereby 
leakage currents can do their harmful work ; and as eleetroly tie 
action is far less readily set up by alternating currents than by 
continuous, this should weigh in favour of an alternating three- 
phase system—already first favourite by reason of the elimina- 
tion of the commutator, &c. Attention will be e hieflv directed 
to such a system in this article. 

Shaft Cables.—As the whole of the power supply 1з dependent 
for its continuity on the main feeders in the shaft, it is good 
practice in three-phase work, to split up the total copper 
section into two separate cables, so that with one out of com- 
mission the plant can be kept running until the damaged cable 
is repaired. This is done, not because cables cannot be made 
to work continuously under chronically bad conditions. They 
can be, and are so made. It is merely a partial insurance 


The golden rule is that. 


against those accidents (ironically. described on the railway 
bills as “‘ acts of God ") that are impossible to foresee. 

There are three leading types of shaft cables to select from, 
viz. 

1. Paps Insulated Lead Covered. 

2. Paper Insulated, sheathed with Vulcanised Bitumen. 

3. Vulcanised Bitumen. 

Various advantages are claimed for Paper Lead Covered. 

1. It can be worked at higher temperatures than bitumen, 
and therefore at a greater current density. 

2. The paper is mechanically stronger than bitumen. 

3. It has greater pressure resisting qualities than bitumen 
for equal thickness, and can therefore be worked at a higher 
voltage. 

4. The lead covering forms a metallic shield which, when 
efficiently earthed, is a safeguard against shock from accidental 
contact. 

The first advantage is more apparent than real, as far as 
colliery cables are concerned, especially for low tensions. The 
Kiplingesque idea of a small heroic shift man pumping, say, 
6.000 amperes per square inch into a long suffering cable, has 
little connection. with actual engineering conditions. It is 
the voltage drop that, for low tensions at any rate, generally 
governs the copper section, and except in rare cases of large 
isolated pumping or ventilating plants, with short feeders, 
the resulting current. density will never give а temperature 
that cannot comfortably be endured bv a vulcanised-bitumen 
cable. 

The second advantage would be of greater value were it not for 
the fact that the armouring necessary for all tvpes of shaft 
cables must be strong enough of itself to resist all likely 
mechanical shocks. Shaft cables should be double wire 
armoured, with the two lavers of wire applied with reverse 
lays over a stout jute bedding, so that the force of a blow is 
dissipated or distributed before it reaches the lead or the 
bitumen. Single wire-armoured lead-covered tables have been 
successfully used for shaft work, but the saving in cost effected 
is not worth the extra risk. 

With regard to advantage 3, the suitability of paper cable 
for extra high tensions has never been questioned, and where 
voltages of more than 3,000 are taken underground, as has been 
done in the Newcastle supply area, paper cable, either lead 
covered or bitumen sheathed, is preferable. 

With regard to advantage 4, this is, in the case of armoured 
cable, shared by the other two tvpes—the wire armouring 
fornung the shield. 

The use of the lead-covered paper cable is, however, attended 
with some serious disadvantages. The paper insulation is 
hvgroscopic, and must be entirely sealed from contact with 
moisture, including atmospheric moisture. "This involves a 
lead sheathing, not only perfect at first, but perfect always ; it 
involves carefully designed joints and terminal boxes, and 
skilled and careful jointing. Electrolytic action is the greatest 
enemy to the maintenance of the sheathing. Pit water may 
show no chemical action on lead, and yet the small E.M.F. 
of leakage current may set up electrolysis, and the lead be 
eaten through. No system can be entirely without leakage, 
and though it is possible, by intelligently earthing the lead 
and making sure that it 1s electrically continuous at joints, to 
render these leakage currents practically harmless, vet the 
risk remains and the cable is at the mercy of a broken bond, or 
a corroded earth plate—both possible contingencies. Once 
water gets at the paper the cable is done for. The damage, 
particularly in shaft cables, is likely to be extensive, as the 
water will make its way rapidly along the cable. As stated, 
the hygroscopic nature of the insulation demands skilled and 
experienced jointers, and this is an important consideration in 
collieries. Only too often the labour available is anything but 
skilled, and experience with paper cables is still more rare. It 
is this condition of things, coupled with the electrolytic danger 
that of ten decides against the use of this tvpe for the average 
colliery. Where skilled supervision is available, both for 
installation and maintenance, an excellent and lasting job can 
be made; but until the happy day arrives when all collieries 
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are electrified, this eannot be the case generally. "Therefore, 
if paper lead-covered is used the cable manufacturers should be 
asked to do the installing. 

Paper-insulated bitumen-sheathed cable combines the 
advantages of the high insulation resistance and dielectric 
strength of paper insulation with the advantages of vulcanised 
bitumen, derived from its waterproof and other qualities, as 
described below. For the rest, it requires for its installation 
the same care and skill as paper lead covered, whose qualities, 
of course, it shares. 

Vulcanised- bitumen cable possesses various advantages 
which make it verf suitable for most colliery work. The 
insulation is, compared with paper, flexible and resilient, and 
there is not the danger of fracture in laving in awkward places 
that there is with paper. The insulation is non-hygroscopic, so 
that the arch enemy of paper cable—water—can be ignored. 

The acids usually met with in pit waters have no action on 
bitumen, зо that it can be used where acid or salt water would 
prohibit the use of lead-covered cables. 
reason of the waterproof qualities of the cables, is much less 
nskv. In multicore bitumen cables, where the cores are 
separately insulated. and then twisted up, yarn or paper 
paddings which are sometimes employed to get. circular overall 
section should not be used. A ribbed sheath of bitumen should 
be applied over the cores, so that the whole cable, from the 
copper to the overall tapes, is of bitumen. If, in addition, 
the interstices of the strands are“ filled " with a non-running, 
non-hvgroscopic compound, a cable is obtained practically 
immune from all trouble save mechanical damage, and such 
damage is localised and minimised in extent. The physical 
properties of this vulcanised bitumen compound are, of course 
an important matter. It should exhibit toughness and 
resilience, as opposed to mere hardness, the latter producing a 
tendency to brittleness, entailing liability to crack. 

Bitumen cables are not suitable for use in very high tempera- 
tures, as, of course, the bitumen is softened. It should not be 
employed in temperatures of more than 120°F. Such high 
temperatures, however, are seldom met with in pit shafts, so 
that for- all but abnormal temperatures bitumen cables meet 
the conditions. 

Summing up: For Shaft Cables carrying ordinary power 
loads at voltages up to and including 3,000, I recommend the 
use of double-wire armoured solid bitumen, three-core cable, 
with the strands "filled" for three-phase work, and 
double-wire armoured single bitumen cables strand filled for 
direct-current work. 


Underground Distributor Cables.—In the selection of these |: 


the factors mentioned above, all have their obvions significance, 
but there are one or two new ones to consider which bear on the 
type of cable to use. Armoured or unarmoured, that ìs the 
question. Where roof falls are frequent this is a difficult 
matter to decide. 

. Armoured cables are less liable to damage when properly 
installed, and / the armour is properly earthed and bonded they 
provide a ready and sufficient means of earthing motors, &c., at 
far distant points. For three-phase systems there is no doubt 
that a wire-armoured cable is best, as it provides an earthed 
shield round the cable, which, together with an earthed neutral, 
assures the prompt disconnection of the cable in case of a fault 
to earth. It is obvious, however, that the armour must be 
efficiently bonded at joints to render it electrically continuous, 


and this continuity must be invariably maintained when | 
: ciple to the capping of a winding rope, which holds the armour by 


repairs or other causes have necessitated the temporary break- 
Ing of the armour. For direct-current systems unarmoured 


singles, suspended one at each side of the roadway, have been | 
the cable. 


recommended and used, it being claimed that there is no armour 
to become “alive,” and the danger from shock is restricted to 
the point of damage. This is clearly a concession to bad work. 
If an armoured cable is properly laid, and the armour main- 
tained earthed and continuous, it does not become alive. Any 
fault at once declares itself by cutting out the cable or showing 
on the indicator, and is easily located. A fault on an un- 


armoured cable is harder to find, and may burn clear, leaving | 
‘of dropping material. 


à bare patch of conducter which is only indicated by a lowered 


The jointing, Бу |. 


mitres. 


the second, all the eggs being in one basket. 
accidental knocking away of the suspender, which would prac- 
‘tically mean the wrecking of the pit top, or the frantic corrosion 


insulation resistance. This drop in the insulation of the cable 
may go undetected. even when the cable is periodically tested. 
Unarmoured cables also leave one faced with the difficulty of 
providing efficient earths for motors, &c., a sertous difficulty in 
dry pits. Three-core cables have been used for direct-current 
work in which one core is used for an earth wire. This is 
costly, and is equally an evasion of the real remedy—the 
proper installation of the cable. To obtain an idea of the value 
of the earth afforded by the armour, the writer made some tests 
in а colliery using three-core armoured cables, and found that 
the resistance of the armour, which had been carefully bonded 
throughout, was about equal to that of one of the cores of the 
cable. Thus, with armoured cable, an efficient earth is always 
available, there is much less chance of damage during installa- 
tion, and faults are at once detected. It 1s essential, however, 
that the electrical staff should be alive to the absolute neces- 
sity of securing and maintaining an efficient earth connection 
and the electrical continuity of the armour. 


LAYING. 


Surface Laying.—The safest and, for colliery yards, the most 
suitable way of laying surface cables is to lay solid. Colliery 
vards are so often made ground, generally ashes, that to lay 
armoured cable direct is to court trouble, owing to the chemical 
action of the ashes on the steel armour. For solid laying hot 
ground should be avoided, especially with bitumen cables, 
which must be kept well clear of the neighbourhood of buried 
steam pipes or hot water drains. The bridge pieces used in the 
troughing should be set 18 in. to 3 ft. apart, according to the 


stiffness of the cable, and should be made of some waterproof 
material, preferably asphalt, as it joints up perfectly with the 


hot trough filling compound. This prevents the formation of 
accidental paths to earth for leakage currents, such as are pro- 
vided by wooden bridges, which in wet ground ultimately 
become soaked with water. This safeguard may prevent much 
trouble with direct-current cables. If the ground is full of hot 
pipes, as is sometimes the case, it is better to run the cables 
above ground. Armoured cables may be so run by means of 
weather-resisting slings attached to suspension wires stretched 
between suitable points of support, or may be cleated to con- 


venient walls, whereby they are rendered easily accessible, and 
faults are consequently easier to locate. 
be forgotten that they are also accessible to the inevitable 
‘humorist, who considers a cable a suitable object on which to 


Though it should not 


anchor the 10 ton blocks. They should be fastened high 


enough up to be out of reach. 


Shaft Cables.—Unarmoured shaft cables should only be laid 
in continuous casing, the grooves iir which are cut to a close fit, 
so that the casing provides continuous support throughout the 
length of cable, in addition to providing mechanical protection. 
Changes in direction of the casing (generally necessary at the 
pit top and bottom) should be properly made curves, not rough 
А quite satisfactory job can be made in this way, 
though the casing is costly. The cable drum should be slung 
beneath the cage, and the cable paid off and placed into its 
groove as the cage descends. It is difficult to apply other 
methods of laying without risk of mechanical injury. 

In armoured cables, the armour itself, always of galvanised 
steel or iron wire, provides a continuous support, and it only 


remains to catch hold of the armour to provide the necessary 
‘support. This may be done in two ways :— 


Ist. By means of a single suspension fitting similar in prin- 


means of the cable's own weight. 
2nd. By suitable cleats fixed at the proper intervals along 


The first method hardly offers the same factor of safety as 
Yet, short of the 


of the armour wires at the suspending points, it is difficult to 


see how it can come to grief, if properly designed and installed. 


It has the advantage of offering no obstacle to break the fall 
This may be an important consideration 
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in pits where the cages run on guide ropes and there are no 
cross stays (buntons or byots). Colliery engineers whose shafts 
are clear of such obstacles will naturally object to providing 
them solely for the sake of the cable. Such shafts, however, 
are in the minoritv, buntons either for the cage guides or for 
pumps or blast columns being generally in existence. Given, 
however, that the method suits the shaft, the following con- 
siderations should be observed :— 


The suspender best suited for the job is in the form of a cone 
bored in the centre to take the cable over the armour ; over the 
half-rounded top of the cone the armour wires are bent back 
and taken down the outside. The outside smallest diameter of 
the cone should be sufficient to permit all the armour wires to lie 
side hy side without overlapping. This cone, with the armour 
wires bent over correctly into place, sits in a taper seating of the 
same taper as the cone, and provided with wings bored to take 
the D links of the supporting chains. The seating should be 
carried up above the top of the cone, and the cup thus formed 
filled with bitumen or other waterproof compound to prevent 
corrosion at this point. Such a capping can be depended on 
to give three-quarters of the breaking stress of the armour. 

The armour should be designed with a breaking stress of 
from 8 to 10 times the weight ‘of the cable, so that the safety 
factor installed is from 6 to 7-5. This may seem excessive, but 
it should be remembered that the cable does not provide an 
absolutely dead load. The bolts holding the supporting chains 
and the chains themselves should be similarly proportioned. 

In constructing a cable for such a suspension two points re- 
quire noting. The armour should be rendered electrically con- 
tinuous at the point where the suspender is fixed. This is best 
done during manufacture (on the armouring machine) by over- 
lapping the two armours for a distance of about 4 ft. from the 
suspension point. This precaution taken, there is no danger 
of electrolytic corrosion at the suspender. 

The armour wires themselves should be of steel with a high 
modulus of elasticity, so that the elongation of the armour 
wires is as small as possible. It is this elongation that really 
controls the weight that can be suspended, as it becomes 
dangerous long before the breaking stress safety factor becomes 
too low. It is obvious that the armour of the few feet of cable 
immediately under the suspender is subject. to the stress of 
practically the whole weight of the cable, and this may pro- 
duce an appreciable elongation. This elongation i is necessarily 
imparted to the insulation of the conductor (or conductors). 
If the elongation 1з appreciable the insulation (if it is inelastic) 
will be ruptured, and if the cable is multicore the cores will 
endeavour to gain the necessary length by closing in on one 
another and short-circuiting. It will thus be seen that careful 
consideration should be given to the circumstances of cach 
particular case. The actual running of cable in this way is 
placid and simple. The drum should be slung under the cage 
after the suspender has been fixed in place, and the cable paid 
off as the cage is lowered. A plank brake on the drum flange 
can easily be rigged up to prevent the loop of the cable becom- 
ing long enough to revolve the drum, and so run the cable off 
suddenly. 

The second method, that of fixing at suitable intervals with 
cleats, is the one most generally adopted, the cable being fixed 
behind the buntons, which serve to support the cleat and to 
fend off lumps of coal, stray trams and other falling material. 

First a word as to the cleat. The cleat should be in principle 
a friction clutch, not a pinching grip. The grooves that take 
the cable should, therefore, be cut to the exact diameter of the 
cable, the 4 in. taken out by the saw when cutting them into 
two halves will ensure that they grip properly ; also, bearing 
this in mind, the bolts that hold the two halves together should 
not be larger than р or 1, which will give ample grip. The pro- 
vision of 1] in. bolts, accompanied by spanners 2 ft. long, with 
a piece of gas pipe on the end, may be magnificent, but is not 

cable laying. 

The individual cleat should be about 2 ft. 6 in. long, provided 
with three sets of $ in. bolts with 3 in. thick iron straps front 
and back. It should be set off at the bottom to form a seating 
and rest on two H or channel irons, which in turn are supported 


at one end by the bunton and at the other by being NP nett in eal ЗЕЕ, De MEIN M nec ee into the 
wall of the pit for 6 in. It should be chamfered off at the top 
to prevent the lodgment of small dirt, slime, &c., and, if pos- 
sible, provided with an umbrella of sheet iron to keep off water 
and deflect falling stones, &c. The class of wood will depend 
on the pit water, and, provided it is hard, may be best left to 
the judgment of those who know the pit. The distance apart 
will depend on the weight of the cable. A cleat so dimensioned 
should not be loaded permanently with more than 10 ewt., 
which gives a distance of 25 yds. to 35 yds. for fairly heavy 
cables. 

In laying cables for this method of suspension, the safest. 
way, from the cable point of view, is to fasten the cables by 
lashings or small specially made clamps, to a wire rope con- 
trolled by a hauling engine of sufficient strength and braking 
power to hold the necessary weight. Such engines are generally 
available, and the rigging of the necessary “guide pulleys for 
the wire rope is easily done. The cable itself should be mounted 
close to the pit and fed on to and fastened to the descending 
wire rope. The discriminate use of a plank brake on the cable 
drum flange will help to prevent the cable hanging in graceful 
festoons about the wire rope as it descends. 

Bv providing a couple of stagings at the top of the shaft, 
three lashings or clamps can be fixed simultaneously for one 
stop of the engine, and the time occupied in lowering be ma- 
terially reduced. If lashings are used (they generally are) the 
best material is ordinary spun yarn of 5 in. or 3 in. diameter. 
It should be used double, and each tie should carry about ] cwt. 
of the weight of the cable. Granny knots should be avoided ; 

a clove hitch on the wire rope and overlapping half hitches on 
the cable are the best. 

It is essential that there should be a clear way for the cable 
and the rope, as it is practically impossible to tie them so that 
they hang perpendicularly together. Projecting bolts are 
likely to catch one of the ties, and much time be lost owing to 
such occurrences. Well meant efforts towards saving time, such 
as fixing half of the cleat or putting in the H irons beforehand, 
should be sternly repressed ; when the cable is in place the 
cleats can be fixed, starting at the top, and taking the slack 
downwards. A slight wave in the cable after laying is no dìs- 
advantage. If the cable is laid in hot weather it is an advan- 
tage, providing against possible contraction at low tempera- 
tures. 

Another good method is to clip the cable to one or two wire 
ropes of sufficient. diameter permanently hung in the shaft for 
the purpose. This avoids any possibility of contraction or 
expansion affecting the suspension, as the movement of the 
ropes and cables will be approximately equal. The ropes can 
be anchored by glands at intervals to supplement the fastenings 
at the top. This is not mechanically so good as the cross 
girders, but is rather more flexible, and does not offer such good 
opportunities for the lodgment of dirt and slime. 

It is sometimes more convenient to lower the cable from the 
drums of a hauling or crab engine, on to which it has been first 
wound. This should never be done, of course, with an un- 
armoured cable, nor with a single wire armoured bitumen cable. 
It may be done with a double wire armoured cable, but it 
should be done smartly, and the cable should on no account 
be left hanging from the drum for any length of time, but im- 
mediately secured in the shaft. The drum should be of a 
minimum diameter of 4 ft., as also should the guide pulley over 
the shaft. The latter should havea round groove, never a V. 
Speaking generally, however, this method is to be avoided. 

No joints should be made in the shaft itself. It is generally 
possible to fix the lengths of the shaft cables so that the joints 
can be made in the headings to the various seams. If such 
headings are not available, à special chamber should be cut. 

Laying Cables Underground. —This is a simple matter. The 
position chosen should give immunity from mechanical damage 
due to runaway trams, &c. The suspensions should be fre- 
quent—every 6ft. if possible--and the suspenders made to 
break away easily in compliance with Home Office rules. The 
suspenders are best made of some form of braided yarn served 
with waterproof and rat-resisting compounds. The seating— 
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t.e., the part on which the cable rests—should be as broad as 
possible, so that the weight of the cable is distributed. Such 
a suspender is now on the market; it consists of a strip of 
stout webbing served with a special compound. The two ends 
of this strip are gripped in a taper fitting, consisting of a wedge- 
shaped centrepiece and a similarly tapered seating. The 
weight of the cable automatically wedges these tightly on to the 
ends of the strip, the grip being, therefore, in proportion to the 
weight carried. The whole is held by a wire hook propor- 
tioned to pull out in case of roof falls. The impregnated 
webbing is well suited to stand the moist heat that is so de- 
structive to leather suspenders, and the eye, the weak point 
of most suspenders, is done away with. | 

In running out the cable an impromptu drum carriage can 
be rigged up by mounting two channel girders on two trams 
and suspending the drum from the girders on its side by means 
of a bar fitted with a big flat washer. This arrangement is low 
enough to clear most of the low places, and the cable can then 
be paid off into positions without any of that tremendous haul- 
ing that the cable sometimes suffers. 

Jointing.—In jointing cables care should be taken to have 
the right fittings, clamps, &c., and joint boxes should be 
separately supported by pieces of rail fixed to the wall, or 
otherwise, so that their weight is not taken by the cable. 

It is important to use well-designed boxes that do not leak 
and which are provided with sound mechanical fittings for 
bonding the armour, and to see that they are properly filled 
with compound. The boxes should be simple to joint, and so 
arranged that the method of jointing is obvious. Paper cables 
must always be sealed at the end connections by suitable tail 
end boxes jointing on to short pieces of rubber cable. Multi- 
core bitumen cables are also best terminated in this way, 
because of the facility afforded in making off the armour 
properly and the ease of disconnecting for tests. The actual 
making of the joints should be entrusted only to skilled and 
responsible men. A little forethought and time spent on 
assembling the requisite parts at bank will prevent the making 
of “ scratch " jobs—a very frequent cause of trouble. 

It is hoped that the foregoing remarks will be useful to those 
entrusted with the installation of electrical plant in collieries, 
and that they will lead to a more thorough consideration of the 
question of the cables—a question too often left on one side 
for more interesting, but certainly not more important, por- 
tions of the plant. 


THE USE OF BUFFER BATTERIES IN CONNECTION 
WITH ELECTRIC TRACTION SYSTEMS.* 


BY A. W. E. HARRIS, B.SC. 
(Concluded from page 61.) 


_ Summary.—The author deals with the general considerations govern- 
ing the installation of a battery, and emphasises the need of designing 
it as an integral part of the whole scheme. The necessity for using an 
automatic booster is indicated, and the principal types of booster are 
then described, diagrams of each being given. Final y results actuall 
obtained in practice are illustrated by curves from quick-speed осо. 
ing instruments. —ö .ä— b 

Thury Automatic Regulator. In this machine the booster ficld is 
controlled by a solenoid connected across the 'bus bara, and a 
small motor is used to drive round the contact arm, adjusting the 
resistance and so altering or reversing the booster field. From 
Fig. 6 (a) it is seen that the motor, by means of a crank, oscillates the 
two pawls A, B. These are normally kept from engaging with the 
ratchet wheel by catching against the arms C, C’. If the voltage 
falls, the plunger is drawn down and the pawl A is left free to revolve 
the ratchet wheel. If the voltage rises pawl B engages, and the 
wheel is revolved in the opposite dircction. Turning to Fig. 6 (5), 
the shaft of this ratchet wheel drives the contact arms carrying the 
fingers ; current is tapped off from the potential rheostat on to the 
two halves of the divided centre-ring, and thence to the booster ficld. 
If this contact arm is revolved: in a counter-clockwise direction 
from the position shown the current in the booster ficld will be 
reduced and finally reversed. 
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. Booster with Field Controlled by a Series Solenoid. —A third type 


of this class, and one which seems to be used to a certain extent 
in the United States, has the exciter connected straight on to the 


booster field, and the shunt of this exciter is controlled by means 
of a solenoid carrying the main generator current, as shown in Fig. 7. 
There are two carbon piles, À and B, connected across, say, four cells 
of the battery, the exciter field being connected through from the 
middle point of these four to the junction of the two piles. If there 
is no current in the main solenoid the lever is pulled down by the 
spring; the right-hand pile B being thus compressed, its resistance 
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is lowered, and the current flows through the exciter field in the 
direction shown by the arrows. When current passes through the 
solenoid this lever is tilted over, and compresses the left-hand carbon 
pile instead. Current now flows through the left-hand pile to the 
exciter field in the opposite direction, which reverses the exciter 
voltage, and consequently the booster field. The larger the pull on 
the solenoid the smaller becomes the resistance of the carbon pile, 
and the more current, consequently, passes through the shunt coil 
of the exciter. This principle has been made use of in the Entz 
booster, where, however, the exciter field and carbon piles are con- 
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Fia. 7.—Dri4aRAM SHOWING PRINCIPLE OF ENTz BOOSTER. 


nected across the entire battery, instead of across a few cells. The 
positive control thus obtained would perhaps compensate for any 
theoretical slowness in action, and certainly a machine that is run- 
ning on the tramway load at Greenock seems to leave very little 
to be desired in this respect. Stops are provided which prevent 
the lever having too great a range, and overloading of the battery 
is thus rendered impossible. 

Actual Working Results.—Some curves showing the actual results 
obtainable with these automatic boosters and batteries are given, 
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taken with quick speed recording ammeters and voltmeters. In the 
ordinary recording instrument the paper runs at from 1 in. to 3 in. 
per hour, but in the instruments used the speed is about 6in. per 
minute, во that quite small variations in thc load can be seen. These 
two Elliott recording ammeters were tested together in the same 
circuit, and found to be equally sensitive, so that the various curves 
of total track current and battery load are quite comparable. It 
will be noticed that the curves read from right to left, that being 
the way the recorder curves came off the instrument. 
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Referring to Fig. II. the output of the battery under normal condi- 
tions is from about 1,200 amperes charge to 2,500 amperes discharge, 
though at a reduced voltage a 3,400 ampere discharge can be ob- 
tained for a period of 15 seconds. From this 2,500 amperes 
500 amperes must be deducted for the driving motor, so that a net 
maximum of 2,000 amperes goes to help the track. The total track 
current varies from zero up to 4.000 amperes; the motor-generator 
load will, therefore, not exceed 2,000. "This particular curve only 
shows a peak of 3,300 amperes to track when the battery net output 
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FIG. 10.—CuURVES OBTAINED WITH HIGHFIELD BOOSTER. 
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rose to just under 1,500 amperes. From these two curves the main 
generator load in amperes was plotted, and it will be seen what а 
steadying effect the battery has. Although with a single jump in 
the track load the battery does not immediately follow, yet as the 
load goes up in а succession of kicks, the battery may be said to 
be one “ kick behind, and the theoretical conditions are very 
closely adhered to. 

It might be doubted whether it is quite fair to plot the generator 
load-curve from the difference of these two, as the fluctuations are 
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so rapid; an ammeter was, therefore, put in the main generator 
circuit, and the actual results were found to agree very well with 
the plotted ones. 

‘Three motor geherators were run during the foregoing trials. As 
each of these, at 50 per cent. overload, has a capacity of 1,000 
amperes, two would actually have been enough, and the curves in 
Figs. 10 (a) and 10 (b) show the final results under these conditiona 
Without the battery it would have been necessary to run four motor 
generators, and, of course, considerably more engine-sets at the main 
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power house. Curve (a) shows a heavy peak, while curve (b) gives | diture, therefore, being about the same, upkeep and economy form 
the effect of a comparatively light load period. No adjustment was | the only real grounds for consideration. Now triple-expansion 
made by hand between these two periods. engines do not respond quickly to the fluctuations, and the 
The E. C. C. booster tested was a much smaller machine, running | battery has a distinct steadying effect. Non-condensing stations 
on one of the tube railways, where the peaks are neither во great nor | are often more economical than condensing if the cngines are 
quite so sudden. There are from 20 to 35 trains on the line at once, | run at nearly their full load, and the use of а battery makes this 
or between 6 and 10 taking current from each of the three sub- | possible to a large extent. The great field for batteries in future, 
stations, and their starting current may go up to 250 amperes. The | however, seems to lie in their use with gas-engines, which at present 
booster is arranged to give & discharge of 300 amperes maximum, | are impracticable on traction systems alone owing to their want of 
at which load the motor current is nearly 50, the battery being an | elasticity, but the use of & battery would again get over thia diffi- 
old one; and the net maximum output is 250 to 270 ampercs, giving, | culty, and would enable the superior economy of the gas-engine to 
therefore, with a maximum charge of 200 amperes, a total range | be used to full advantage. | 
of 470 amperes. The curve in Fig. 8 shows the behaviour of this 
booster and battery on the day load before the extra cars were put 
on in the evening. This load contains a large proportion of station 
and tunnel lighting, and thus very much resembles a lighting station 
with trams run off the same bus bars, It will bo seen how remark- | THE MAGNETIC PROPERTIES AT HIGH EXCITA- 
ably steady the main generator load has been kept ; the limits of track * 
load are from 175 to 500 amperes, & variation of 325, but the TIONS OF SOFT NORWAY IRON. 
battery going from 140 charge to 160 discharge, the change in the 
generator load is only 100 amperes. 

In Fig. 9, although the variations shown were greater on the | Some months ago an electromagnet was made for special use in 
evening load, yet the total varied 500 amperes and the generator | the Jefferson Laboratory which had the form of a toroid uniformly 
not more than 240 amperes. The voltage in either curve never | wound with insulated wire for 15ths of its perimeter. The core was 
varied more than 1 per cent. above or below the mean, though it | of stout iron rod bent into the shape of a ring—complete except for 
must be stated that the motor generators ran very steadily, and by | а gap 1 cm. wide. The mean diameter of the core was about 50 cm. 
themselves probably did not vary their pressure by more than 3 per | and a meridian section of the iron had an area of about 20 sq. cm. 
cent. either way. It is evident that, under the most favourable circumstances, the 

It should be noted that the curves of battery current give in the | leakage in the case of a magnet of these dimensions must be very 
case of the Highfield booster the total output of the battery, while | large, but when this magnet was tried its performance fell so 
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have the iron tested both chemi- 
cally and magnetically. Chemical 
~ analysis, ‘however, showed this com- 
AL уу. mercial iron to be of an extraordinary 
Pun 
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purity, and there was nothing in the 
composition of the iron core to account 
for the comparative uselessness of the 
magnet. | 
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Table I. 

H B. i 

8 150 19.160 1,513 

& ү 300 21,040 ...... 1,650 

9 500 293 on 1,705 
1.000 ...... 72h00 і 

: E LLL Ж 1,000 ...... 23,180 1,731 

5 1252327225 IT 1277553 | ES 2.000 о 23,780 s. 1,738 
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E r A rod. 1-26 cm. in diameter and 


és й about 30 сш. long, was tested in 
: Fic. 11.—Cunvks OBTAINED WITH HIGHFIFLD BoosTEr. various ways. Some of the values 
obtained are given in Table I. here- 
in some of the E. C. C. boosters the net output is giver—i.e., the total | with. The maximum value of | seems to be in the vicinity of 
less the current absorbed by the motor. This fact has been allowed | 1,733, and for large values of the excitation corresponding values of 
for in plotting the motor-generator curves. Н and B may be computed by means of the equation B= H + 21,780. 
General Considerations.--It is not usually satisfactory to run thc The figures show conclusively that the magnetic permeability of 
battery more than 50 per cent. above the one-hour rate even on | this iron under strong excitation is extraordinarily high and that 
peaks, although most battery makers allow the current to go up to | the failure of the toroid magnet mentioned above was not due to 
double this hourly rate for about 15 second periods. The voltage | poor material in the core. The real source of the difficulty was 
drops off considerably in the latter case, and conscquently the motor | found to be due to at least 10 consequent poles created between the 
current becomes very heavy. ends of the core when it was strongly excited. This core had been 
Mr. Highfield, in his Paper, gave the efficiency of the battery as | annealed as well as the maker could do it, after it had been bent 
84 per cent. over the whole day, but in the subsequent discussicn | into shape, but soft Norway iron is very likely to acquire slight 
doubts were expressed as to the accuracy of this figure. The | differences of temper due to unequal heating in the forge fire. 
author of the present Paper took some readings of the motor current Another specimen cut from a bar of the best Norway iron obtained 
with one of the quick-speed recording meters used for the curves. | from a different source gave for high excitations, values of H and 
The average motor current was added to the difference between the | B corresponding to the equation B= H + 21,840. 
charge and discharge as read on the battery ampere-hour meters | 


over the ‘same period, and the loss was thus ascertained. An | Table П. 

efficiency of 82 per cent. for the battery was obtained, though this H. B. l. i 

is slightly discounted by the doubtful accuracy of the ampere-hour B 0 8 28,580 ʃ⸗2 q. 1.799 | 
meters. The loss in the motor was 10 per cent., giving a combined 12,310 0 88 0) ——— ry те E 
efficiency of 72 per cent. den —— À ripe Nx EUREN EU HE o 

With regard. to: -the question of cost, a booster and battery with 18,8 C , Vsus PR E eU e ө " 

their necessary controlling apparatus cost on the one -hour rating Table II. shows the results of some determinations of the maxi- 
about as much as a steam-driven set per kilowatt. Of course, like | mum value of | made upon an isthmus piece of the former iron after 


the main generators, they will stand, perhaps, 30 per cent, ov ет} it had been subjected to an annealing process lasting about 48 hours 
on this; and, generally speaking, if the battery were done away wit and was therefore extremelv soft. 

it would be found necessary to run generating plant. of about the -— —— = 
same power as that of the battery taken on this rate. Capital expen- * Abstract of an article in the * American Journal of Science." 
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MUNICIPAL WIRING. 


That the future welfare of the electrical industry is very 
largely bound up with the extension of electricity supply 
is a fact that 1з almost self-evident, and yet it is one which 
is by no means fully realised. We must emphasise the 
point, however, that by extension we do not merely mean the 
growth of electricity supply along present lines. We mean 
very much more than this. We mean the increasing use 
of electrical energy for other purposes than those which 
are common at present—the use of electricity for domestic 
purposes and the more extensive application of the elec- 
tric motor. An extension along these lines would bring 
about an enormous increase in the output of electrical 
apparatus, and not only so, but it would necessitate the 
provision of more generating plant and extensions of mains, 


| and would therefore mean a greater output of heavy plant 


in addition. To foster this desirable growth of electricity 
supply, what is generally termed “ municipal wiring” has 
been introduced in certain cases and has been advocated 
as the necessary remedy for the present stagnation ; in fact, 
general powers to enable wiring to be carried out by 
municipalities was sought in the new Electric Lighting 
Acts (Amendment) Act, but owing to the bitter opposition 
of contractors no such powers were obtained, as is well 
known to our readers. | 

Elsewhere we deal at considerable length with this sub- 
ject, and we are able to reproduce the opinions with which 
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a number of supply engineers have been good enough to 
favour us. Briefly, our opinion has always been in favour 
of Parliamentary powers to enable local authorities to 
hire out apparatus and to run ап efficient Publicity 
Department, but we have never been in favour of municipal 
wiring. There may be exceptional cases where it is almost 
necessary that the supply authority should undertake 
wiring: for example, in a locality where-there is a dearth 
of contractors. Generally speaking, however, we consider 
that municipal wiring is undesirable, and we are glad to 
find that this view is supported by а large number of the 
engineers who have communicated their opinions. 

The main argument in favour of municipal wiring is 
that the contractor in many cases shows a great deal of 
apathy. This, we fear, must be expected. The supply 
authority, apart from any profit derived from the wiring 
itself, has the great inducement that every installation 
laid down means an increase in the load on the station, and 
consequently a further profit so long as the installation is 
connected to the mains. Consequently, the wiring in itself 
may be regarded as almost a secondary consideration; 
even if no profit is made thereon, profit is to be expected 
from the supply. With the contractor it is otherwise. His 
interest in the business ceases from the time when the 
consumer i8 connected to the supply mains. Consequently, 
he cannot afford а large outlay in speculative can- 
vassing. Moreover, in all probability, his activities are 
not limited merely to the wiring of installations for con- 
necting up to the supply mains. Ho is quite as ready—in 
fact, even more ready—to put in private generating plant, 
and if, by chance, the supply of electricity is not altogether 
to the taste of his client, he is not above putting in an in- 
stallation for gas. There is no doubt that these facts must 
be faced, and the best means of doing во appear to us to be 
for local authorities to have an energetic canvassing 
department, capable of carrying through negotiations, the 
work then being handed over to contractors of repute. 

Really the most important point at the present time is 
to consider what action should be taken in the immediate 
future. It is abundantly evident that under present con- 
ditions the supply industry is exceedingly handicapped, 
and we think there is no question that municipal autho- 
rities should combine energetically and obtain the neces- 
sary Parliamentary powers to put themselves on a better 
footing in this respect. These powers should certainly in- 
clude the hiring out of apparatus, and we think they should 
also include the power to connect up apparatus on hire and 
the general supervision of installations, Ву. this we mean 
annual inspection for a small fee, if necessary, so that the 
attention of the householder may be called to such matters 
as defective flexible, and so that fuses may be replaced with 
а minimum of delay. The contractor may feel that this 
is trenching on his ground, but with that view we can 
scarcely agree, for the simple reason that this ground is only 
very indifferently, covered at the present time. No con- 


tractor will keep men on his premises capable of replacing 


fuses at any tinlé"of day at a moment's notice. It would 
not be worth his while, whereas it is urfgoubtedly to the 
advantage of the supply authority to, minister to the 
smallest requirements of the consumer. One of the main 
objects of the supply authority is to give satisfaction to the 
consumer, and this can be done most easily by keeping in 


* 
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close touch with him. Opposition on the part of wiring 
contractors to Parliamentary action of the kind mentioned 
can only be described as short-sighted, and for the sake of 
the industry generally we hope that municipal authorities 
will take up the matter energetically and obtain the neces- 
sary powers. In this object the supply companies, although 
not in the same awkward position, might well be asked to 
assist, for an increasing use of electrical energy can but 
react favourably upon their prosperity also. 


EXHAUST STEAM TURBINES IN COLLIERIES AND 
ROLLING MILLS. 


BY A. P. CHALKLEY, В.8С. 


Summary.—The author considers the very large economies to be 
effected by installing exhaust steam turbines in collieries, rolling mills 
and other situations, particularly where reciprocating engines are 
working under unfavourable conditions. 


The exhaust steam turbine was introduced in order to 
recover to some extent the large amount of energy which is 
otherwise lost when reciprocating engines of all types are run 
non-condensing, and particularly for those cases where the 
method of working renders the use of a condensing plant very 
inefficient if not valueless. For instance it would obviously 
be out of the question to instal a condensing plant with wind- 
ing engines in collieries, and rolling mills in steel works, which 
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Fic. 1.—1,850 kw. Exuaust STEAM TURBINE, BY MkssRs. 
WILLANS & ROBINSON. 


of course do not work continuously, but run perhaps for several 
seconds and are then out of action for a like period; in the 
ordinary way the steam from these plants exhausts freely into 
the atmosphere either partially or entirely, causing a loss of 
power quite equal, in most cases, to that developed. 

It is easy to see that this is no exaggeration by examining 
the amount of energy available per pound of steam when it 
expands from the usual boiler pressure to atmospheric pressure, 
and also from atmospheric pressure to a vacuum of 28 in. In 
heat units the quantity available per pound when steam ex- 
pands from a pressure of 175 lb. per square inch absolute 
to 147 Ib. per square inch is 179 B. Th. U., while in ex- 
panding from 14-7 lb. to 1 Ib. per square inch absolute (about 
28 in. vacuum), the amount is 143 B.Th.U. or about 80 per cent. 
of the former. If, as frequently happens the steam in the non- 
condensing engines has a slight back pressure of, say, 1 lb. per 
square inch above atmosphere, the energy of the exhaust steam 
would very nearly equal that obtainable from the live steam ; 
that is to say, half the available power of the steam is lost when 
Working non-condensing. 

It is practically out of the question that the exhaust steam 
should be utilised by reciprocating engines, not only on 
account of the huge size involved, but also from the very low 


! efficiency they would give owing to the friction and condensa- 
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tion losses. A turbine on the other hand is peculiarly adapted efficiency and reliability of the machine is thereby increased. 
for this purpose—-the condensation loss is small as there is no | The general compactness and neatness of the exhaust turbine is 
alternate heating and cooling, and the friction is of no more | seen in Fig. 1 which shows one of 1,350 kw. built by Messrs. 
importance than in a high pressure turbine. Above all, since | Willans & Robinson for a large steel works. | 
the steam velocity is high the size is kept down to quite reason- The amount of power that can be developed without addi- 
able proportions, particularly as the dimensions of low pressure | tional cost of fucl by the use of exhaust steam turbines is some- 
steam turbines are usually such that the diameter is about , what surprising. In steel works of quite moderate output, 
equal to the length; as an instance of this it may be men- | about 30,000 lb. of steam per hour is the usual amount required 
tioned that an exhaust turbine of the Parsons type of 1,000 н.р. | for the various rolling mills, steam hammers, &c., while in 
working between atmospheric pressure and a 95 per cent. | collieries there may be much more, and practically the whole of 
vacuum, usually has only about 12 rows of blades, its diameter it is wasted. Taking as an instance a coal mine of average 
being about 5 ft., and the length between the bearings 8 ft. | size, the reciprocating winding engines are designed for any- 
There are very few distinguishing features in the construction thing up to 3,000 H.P., and, of course, are non-condensing. So 
of low pressure turbines, which are in many ways identical quickly are the various operations of loading the cage, hauling 
with the ordinary high pressure type. The steam chest is it up, unloading and lowering accomplished, that each machine 
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Fic. 2—Exp VIEW or MIXED PRESSURE Curtis STEAM TURBINE. 


of steam, but the governing gear, valves, thrust block, and | that it may be taken that 3,000 H.P. is being continuously 
bearings are the same. In the Parsons machine there is usually | developed. These engines use at least 15 Ib. of steam per 
only one stage, which may consist of from 7 to 14 rows of fixed | horse-power-hour (this being a very low estimate), and there 
and moving blades, and the efficiency of the turbine thermo- is, therefore, the enormous quantity of 45,000 Ib. of steam 
dynamically is probably greater than that of the high pressure | available per hour from the winding machinery, alone, and the 
type for the following reason. The steam, at the entrance to extra amount from the auxiliary engines, pumps, &c., will 
the first row of blades has a much larger volume than at high | bring the tota) up to about 60,000 Ib. per hour. Even allowing 
pressure, and consequently the diameter of the spindle and thez that; 20 per cent. of this is put to useful purpose such as feed 
height of the blades may be comparatively large. The blade | heating, or is. lost in, condensation and general inefficiency of 
clearances are not much altered, and the relative loss due to the | the plant there remains 48.000 lb. per hour which is in most 
leakage of steam over the tips, which at the high pressure end | collieries wasted. Taking the actual figures obtained in very 
of a turbine is considerable, is very much diminished, and the | exact and stringent tests it is found that the amount of steam 


naturally very much larger, to cope with the increased volume probably works at full power for thirty seconds per minute, so 
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required by turbines, working between atmospheric pressure, 
and a vacuum of 28 in., varies from 35 lb. to 40 lb. per kilowatt- 
hour, and is in some cases less. If we accept the higher figure 
it is evident that approximately 1,200 kw. extra power could 
be developed without adding one penny to the cost of fuel. 
That this is by no means over-estimated is instanced by the 
fact that in almost every case in this country where single 
exhaust turbines have been installed (even up to 750 kw.) it 
has been found that there was sufficient steam available for at 
least double the power. 

In the majority of cases where low pressure steam turbines 
are installed the steam from many of the engines supplying 
them exhausts intermittently, but it must obviously enter the 
turbine in a continuous flow, so that some means must be used 
to effect this transformation. Prof. Rateau has particularly 
studied this question, and his '' heat accumulators " are prac- 
tically the only ones employed, though in cases where the 
periods of inactivity are not prolonged it is sometimes suffi- 
cient to use an old boiler containing scrap iron which acte 
simply as а storer of heat. Rateau's first accumulator was, 
in fact, simply an elaboration of this idea, but the type has 
now been abandoned in favour of the water accumulator which 
gives better results and is cheaper and smaller; it consists 
usually of a horizontal cylindrical boiler in which are placed 
several fairly large tubes pierced around their periphery with 
small holes. The boiler is filled with water, and the steam 


enters the tubes, forces its way through the holes in sprays, |. 
.to collieries and steel works. 
‘non-condensing engines have been used enormous saving can 


and gives up its heat to the water so that any excess over that 
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it is seen that the complication is not so great as might have 
been expected. | 

The lay-out of an exhaust plant is usually designed во that 
the accumulators may be placed in a pit some 10 ft. or 12 ft. 
deep, unless the engine-room floor is raised much above the 
ground level. The steam pipe from the accumulators to the. 
turbines is of large dimensions and should be drained at any 
point where it rises or falls, and it is essential that a large drain 
be placed on the steam chest of the turbine, which must be 
opened fully on starting up. In most low-pressure installa- 
tions ejector condensers are used, and if the condensing supply 
fails, water may be drawn back into the turbine owing to a 
vacuum still existing there. To prevent this, some form of 
vacuum breaker is necessary, the usual arrangement being a 
large pipe open to the air at one end and connected to the low- 
pressure end of the turbine cylinder. There is a valve in it 


‘controlled by a weighted lever attached to a plunger which is 


held in position by the pressure of water supplied to the con- 
denser. lmmediately this fails the plunger drops, opens the 
valve in the pipe, thus admitting air to the turbine and pre- 
venting water coming back on to the blades. The pipe should 
be connected to the cylinder at the top so that there is no 
liabilitv of its being flooded. 

А tvpical arrangement of an exhaust steam plant is shown 


in Fig. 3, which is that of an installation of the British- Thom- 


son-Houston Company at Leven Colliery, Fife. 
The field for exhaust steam turbines is by no means confined 
In all central stations where 
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(The accumulator, an ond view of which is hero scon, is about 30 foet long.) 


Кто. 3.— ARRANGEMENT OF CURTIS TURBO-ALTERNATOR AT LEVEN COLLIERY. 


of course, that there is a continual fluctuation of pressure, but 
it is too small to cause any inconvenience, and the speed of the 
turbine is quite steady and gives rise to no appreciable varia- 
tion of voltage of the generator. : 

The accumulator is furnished with a safety valve so that if 
the pressure inside increases considerably the steam may 
escape (preferably into the condenser) and prevent any back 
pressure being put on the reciprocating engines. It frequently 
happens that the turbine is required to be working when the 
reciprocating engines are stopped, and the ordinary method 
of allowing for this is to have a pipe carrying live steam from 
the boilers to the turbine, the pressure being regulated by а 
reducing valve which keeps it at the working pressure of the 
exhaust steam as it would be quite out of the question to put 
high-pressure steam direct into a low-pressure turbine. If, 
however, the periods of idleness of the primary engines are very 
long this arrangement naturally becomes very uneconomical ; 
it is then advisable to have a turbine bladed for both high and 
low-pressure stegm and the valves arranged so that if the low- 
pressure supply is insufficient high-pressure steam is auto- 
matically. introduced. For this purpose mixed pressure 
turbines are adopled, and these are of comparatively recent 
origin. They are bladed in two sections, one for high and 
one for low-pressure steam, enclosed in the same cylinder but 


having separate inlets, steam chests and governing gear. The 


two sections may be used independentlv or together, and the 
arrangement, besides being economical under all conditions, 
permits of a large overload capacity. А view of a 500 kw. 
Curtis mixed pressure turbine is shown in Fig. 2, from which 


bo effected in fuel costs per kilowatt by adding a turbine and 


condensing plant. Even with stations equipped with condens- 
ing engines, by putting a low pressure turbine between the 
reciprocating engines and the condenser, the cost of coal per 
kilowatt can be reduced in most cases by about 20 per cent., 
while at the same time adding considerably to the output of 
thestation. It may be said that the existing condensers would 
not be capable of coping with the increased quantity of steam 
since the reciprocating engines use more when running non- 
condensing than when exhausting into à vacuum, but as a 
matter of fact if the output of the existing engines is diminished 
slightly the amount of steam required is not much increased, 
and the vacuum can easily be maintained by augmenting the 
quantity of cooling water. 


Wireless Microphone Relay.— The “Telephone Engi- 
neer," in a recent issue, describes a relay that has been devised 
for use with the telephone receivers of wireless telegraph 
systems. It consists of а step-down transformer, the secondary 
of which is connected to the electrolytic detector, while the 

rimary is connected to the telephone receiver. The former 
has a resistance of 450 ohms and the latter a resistance of 
3'ohms. А carbon rod rests on the diaphragm of the tele- 
phone receiver while the opposite end engages a carbon block, 
thus forming a microphone. The second telephone is placed 
in circuit with this microphone and a battery, and thus repro- 
duces the “ wireless" signals so loudly that they can be heard 
throughout a large room. 
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LONDON COUNTY COUNCIL TRAMWAYS ACCOUNTS. 


These accounts, for the year ended March 31, 1909, together 
with the annual report of the Chief Officer of Tramways, were 
approved last week by the Council, and have now been issued. 
Аз in previous years, we give below an analysis of those sections 
which are of particular interest to electrical engineers; it 
will be noted that the accounts are still divided into two main 
heads, (1) electric traction, and (2) horse traction. The latter 
system still occupies a prominent position in the undertaking, 
but it is becoming each year less important, although the last 
horse car will probably not disappear from the streets of 
London for several years to come. 

Some idea of the extent to which electrification has progressed 
can be gathered from the fact that the total length of the tram- 
ways is 1275 miles, of which 76 miles are on the underground 
conduit system of electric traction, and 93 miles on the overhead 
troley system, and the remainder is horse traction. Three 
furlongs of route are worked on the overhead trolley system 
by the Metropolitan Electric Tramways (Ltd.), and а similar 
length is worked by the Leyton Urban District Council, under 
licence from the County Council. 

The receipts from all sources amounted to £1,847,450. 10s. 2d. 
of which £1,803,151. 8s. lld. was derived from passenger 
traffic—viz., £1,539,434. 7s. 2d. from electric cars and 
£263,717. 1s. 9d. from horse cars—or an increase in traffic 
receipts of £176,431. 19s. 7d. from horse and electric traction 
as compared with last year's figures. The cars ran 39,119,472 
miles, and the number of passengers carried was 412,913,841, 
an increase of 40,398,087 passengers, or 10$ per cent., compared 
with the number of passengers recorded in the previous year. 
Of the total car-mileage mentioned above, 31,962,784 miles 
were run by electric cars, which latter carried 344,705,937 of 
the total number of passengers. The results of electrification 
are, bowever, not entirely indicated by the fact that the 
electric cars carried 65,539,476 passengers more than last year, 
whilst the horse car traffic records а diminution of 25,141,389 
passengers; since the results are influenced by the normal 
growth of traffic, by the dislocation of traffic caused during the 
reconstruction of routes for electric traction, and by the fact 
that 3,558,283 more car-miles were run during the present year. 

The following table shows the total receipts, passengers 
carried, mileage, &c., for the last four years :— 


1905- 6. 1906- 7. 1907- 8. 
£782,210 | £1,414,604] £1,663,031 | £1,847,451 
£758,926 | £1,378,014 | Kl, 626,719 £1,803,151 
183,512,421 | 314,227,090 | 372,515,754 | 412,913,841 


Total receipts ...... 
Traffic reccipts...... 
Passengeis carried 


Mileage............... 15,578,793 | 30,130,297 | 35,561,189| 39,119,472 
Receipts per pas- 
вепдег ............ 0-99d. 1-05d. 1-05d. 1-05d. 
Total receipts per 
car-mile (horse) 10-914. 10-184. 9-35d. 9-234. 
Total receipts per 
car- mile (electric) 12-374. 12-234. 11-954. 11:81d. 


It will be noticed that the receipts per car-mile show a steady 
decline from year to year, but it should be remembered that in 
the case of the horse traction this decline is due to the fact that 
nearly all the most profitable routes have been converted to 
electric traction. The following figures showing the number of 


1906-7. | 1907-8. | 
Fare. МЫР Рег р ' Per er 
gers. cent. assengers. | cont. Passengers. Sent 
jd. | 63,231,526 | 20-12 87,318,410 23-44! 100,013,282 | 24-22 
Id. | 195,714,863 | 62.29 215,240,662 | 57.78 198,374,328 | 48-04 
134. | 27,585,846 8-78 33,221,997 | 8:92) 38,350,477 | 929 
9d. | 19,538,040 6-22! 23,598,512 6-33 40,834,707 | 9:89 
21d. | 4,321,813 | 1-38) 5,325,755 | 1:43] 0,148054 | 149 
3d. 3,403.445 1-08} 7,044,861 | 1-89 8,876,806 2:15 
34d. 297.852 | 0-09 633,636 | 0-17 711,241 0:17 
4d. 133,705 0-04 131,921 0-04 151,773 | 0:04 
41d. wee ә eje Sede 251 0:00 
Exch. | 19,452,922 471 


— M — i — t 


Total [314,227,090 100-00 00 372,515,754 100. 100-00 412,913,841 | 100-00 


39,000 


‘tramways. 


passengers paying halfpenny, penny and higher fares are of 
great interest. The most striking feature is probably the 
decrease of no less than 17 million passengers paying penny 
fares, whilst halfpenny fares show an increase of about 13 
million passengers. 

Mr. A. L. C. Fell, in his report, says that the full benefit of 
electric traction could not be obtained on some of the routes 
as it was not possible to run a connected service. The exten- 
sions are not yet fully developed, and he anticipates increased 
receipts from these routes. Considerable loss was sustained 
during the reconstruction of routes to electrical working, some 
of the through routes being partly shut down. 

Mr. Fell also believes that the question of workmen's fares 


and the increased distances workmen are now carried with no 


corresponding increase in the fares charged should receive the 
serious consideration of the Highways Committee. 

During the year arrangements were made with the Bexley 
Urban District Council and the Leyton District Council for the 
through running of their cars over certain portions of the 
Council's lines. In the case of Bexley the Urban District 
Council cars run from the county boundary to Woolwich, thus 
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connecting Woolwich with the outlying districts served by the 
The portion of the line run over by the Leyton 
Council is an isolated length of the Lea Bridge-road joining the 
Urban Councils lines at the county boundary, and is used 
exclusively by the Urban Council. The agreement (due to 
expire December last) with the Metropolitan Electric Tram- 
ways (Ltd.), for the working of the Council's tramways in Areh- 
way-road has been extended for a further period up to and 
including December 31, 1913. 

The diagram which we reproduce herewith shows the fluctua- 
tion of traffic receipts throughout the year. the previous year's 
figures being also given. It is very interesting to notice the 
effects of the two snowfalls experienced. — - 

Turning now to the working expenses, the total operating 
costs for electric traction amounted to £896,286. 4s. 7d., includ- 
ing £4,999. 2s. 2d. for special charges, or 6:744. per car-mile as 
compared with 6:79d. for last year, a decrease of 0-05d. per car- 
mile. Mr. Fell says there will, no doubt, be a further saving on 
working expenses when the second portion of the Greenwich 
generating station is working with a full load. 


The total expenses in 
amounted to £305,402. Os. 


The loss on horse traction amoun 
including debt charges. 


The net result of working for the year for both horse and 
electric traction shows а surplus of £18,785, after paying all 
working expenses and debt charges, an 
renewals fund. This surplus has also 
fund to meet the shortage in past y 
£88,785 already mentioned, a total se 


£107,570. 


The result will, Mr. Fell thinks, be considered very satisfactory 
especially as a loss on working of £30,202 on horse traction had 


to be met. 


Progress is being made in anchori 
were laid before the adoption of exte 
been charged during the year with £5,000 in respect of the cost 
at several junctions has also 
traffic at a cost of 


of this work. Special work 


been renewed without interruption of car 
£5,196, and has been charged against renewals fund. 

A detailed statement of the various items included in the 
expenditure on the electrically operated lines, 
the cost per car-mile and the corresponding figures for last year, 


is given below :— 
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ELECTRIC TRACTION. 


Traffic Expenses. 
Traffic superintendence.............-- £3,049 
Wages of motormen and conductors 286,313 
Wages of other traffic employecs... 36,414 
Cleaning, oiling and lighting cars... 48,271 
Conduit cleaning... . . 13,758 
Cleaning, salting and sanding track 5,608 
Printing and stationery ............ 1,193 
Fuel, light and water for depots... 2,089 
Ticket check ................ ee 15,471 
Uniforms and badges ............... 6,911 
Compensation. . . 29,342 
Lighting of subway . . . . . 370 
Miscellan eon еее. 8,078 
Total Traffic Expenses ......... £456,867 
Advertisement Expenses ............... £4,946 
Repairs. 
Permanent уау .......................- £57,006 
Electrical equipment of line ...... 10,451 
Buildings and fixtures .............-. 6,758 
Track in car shed. 1,277 
Workshop tools and sundry plant 1,001 
Case. 11500 
Other rolling stock . . . 1,564 
Miscellaneouu»˖ . 325 
Total Берајгв ..................... £195,882 
General Expenses. 
Salaries and wages II. 111 
Stores expenseesͥ(ͥ BV . 9,221 
Rent ͥk енене 2,537 
Rates and taxes .........- 10,020 
Rates on permanent way 35,043 
Printing and stationery ............ 1,591 
Law charges . 1,024 
Workmen's compensation 1.649 
Miscellaneounsͥ(ͥ 18,015 
Total General Bxpenses......... £90,211 
Power sxpenses (see below for details) £143,381 
Charges ТУРУ оса £4,999 
TOTAL WORKING EXPENSES (ex- 
cluding capital charges) ... £896,286 
Revenue. 
Passenger traffic receipts ............ £1,539,434 
Advertisements on cars and tickets 19,877 
Miscellancouuͥͥ̊ᷣ 12,940 


Total Revenue (elec. traction) £1,572,251 


BALANCE (elec. traction) carried to 
Net Revenue Account 


£675,965 


1908-9. 1907-8. 
0.02 ... 0:03 
2:15 2-08 
0:27 0:27 
0:36 0-35 
0-11 0-12 
0-04 0-06 
0-01 0-01 

0-02 0-02 
0:12 0-12 
0-05 0-05 
0-22 0-28 
0-00 0-01 
0-06 0-06 
3:43 3:46 
0:04 0-03 
0-43 0-38 
0-08 0-06 
0-05 0-04 
0-01 0:01 
0-01 0-01 
0-88 0-81 
0-01 0:01 
0-00 0-00 
1-47 1:32 
0:09 ... 0-08 
0-07 0-07 
0-02 0-03 
0-08 0-09 
0-26 0-30 
0-01 0-01 
0:01 0:00 
0:01 0:01 
0-13 0-18 
0-68 0-71 
1-08 1-15 
0-04 0-06 
671 ... 6-79 

11-56 11.73 
0-15 0-13 
0-10 0-09 

11-81 11:95 
507 .. 516 


connection with horse traction 
9d., or 10-24d. per car-mile, and 
Mr. Fell again draws attention to the fact that the expenses 
in connection with horse traction have exceeded the receipts, 
and to the importance of the remaining horse lines being 
reconstructed for electric traction at the earliest possible date. 
ted to £30,202. 18s. 7d., not 


d setting aside £88,785 to 
been placed to renewals 
ears, making, with the 
t aside for the year of 


ng the rails on the lines that 
nded yokes. Revenue has 


together with 


Pence per car-mile. 


Capital Charges (electric traction). 


are as follows :— 
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Pence per car-mile. 


Interest (Greenwich station) ...... £28,283 1908-9. 1907-8. 
E (Sub-stations) ............... 16,005 К 
„ — (Construction, Ke.) 165,966 1-65 101 
s (Street improvementa, &c.) 9,626 
Sinking Fund (Greenwich station). —£28,311 
Р „  (Sub-stations)......... 10,927 
is „ (Construction, &.). 159,224 Dol ... 146 
o „ (Street improvements, 
KG). ³˙· A 4,112 
Total Capital Charges £422,454 3-16 3:07 


Turning now to the horse-operated tramways, the details 


HorsE TRACTION. 


Horsing expenses £131,278 4:40 4-76 
Traffic expenses ........... ET 111,220 3-73 ... 3:066 
Advertisement expenses ............ 906 003 ... 0-04 
Repairs ......... Hn 27,664 0:03 ... 1-07 
General expenses 34,143 1:14 1:02 
Annual payment to Street Tram- 
ways Company 71,079 0:24 0.17 
Special charges . 191 0-01 0-01 
TOTAL WORKING EXPENSES  (er- 
cluding capital charges)......... £312,481 ... 1048 ... 16-718 
Revenue (Horse traction). j 
Passenger traffic receipts ......... £903,717 ... 884 9:02 
Miscellaneous ................ ee 11,482 0:39 0:33 
Total Revenue .................. £275,199 9:23 9-35 
BALANCE (deficit) carried to Net ae 
Revenue Account ............... ; 1.25 1:38 
Capital Charges (Horse traction). 
Inter . . £24,046 0-84 — 
Sinking fund ................... . . . 26, 395 0-86 — 
Total Capital Charges ......... £51,341 1:70 — 
— aE 


The total charges in the net revenue account for the whole 
tramways undertaking are as follows :— | к 


Capital charges (electric traction)... .. £422,454 
n - (horse traction). . 51,341 

„ Т (obsolete capital) . . . 49, 306 
Income tax ......... CCC 7,593 
Parliamentary expense. 1.464 
Miscellaneous FCC Assis 187 
£532,345 


To meet this total is the balance from electric traction of 
£615,965, and a deficit of £37,282 on the horse lines ; so that, 
including £1,232 interest, a net balance of £107,570 18 shown 
on the year's working. The whole of this amount goes to the 
renewals fund, £88,785 being the provision for the year 
1908-9 on the basis of 3d. per car-mile, and £18,785 being on 
account of shortage of previous years. The renewals fund 
now amounts to £264,837. The shortage to March 31st last on 
the basis of #4. per mile run (electric traction) is £20,795. 

As mentioned above the total power expenses for electric 
traction were £143,381. The various items forming this total 
are as follows, the cost per unit generated (or high-tension 
units purchased) being also given, together with the correspond- 
ing figures for the previous year. 


PowER EXPENSES. Pence per unit. 


TOTAL POWER EXPENSES (exclud- 
ing capital charges) .. . . . ... . £143,981 


Greenwich Generating Station. 1908-9. 19078 
Salaries and wages . £11,184 0:04 ... 0:05 
Fuel 4 65,152. 022 ... 023 
Oil, waste, water, . .ͥ . . 2,6314114... — 
Repair . . 7,209 ... 0-03 ... 003 
Rates and taxes ............ . 8,832 0-03 0-04 
Miscellaneous ....................... 6.6. 382 0-00 0-00 

TotalGenerating Expenses ... £95,393 0:32 0-37 

Temporary Power Supplies £21,747 0:86 . 1-17 

Sub-station Expenses. | 
Salaries and wageeesͥ(ͥ £14,534 — — 
Oil, waste, cee een 147 — — 
Miscellaneous supplies .............-. 1,476 — — 
Repairs . .. . . . . . 3,438 — — 
Rent, rates and taxes ͥ(„ 5,776 — — 
Miscellaneounss nnn 870 — — 

Total Sub-station Expenses ... £26,241 0-08 0-09 
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р As the interest on the power station capital expenditure 
amounted to £28,283, and the sinking fund to £28,311, it will 
be seen that the total cost (including capital charges) per unit 
generated at Greenwich was only 0:514. The capital charges in 
connection with the sub-station expenditure were also £26,932, 
or 0:094. per unit, bringing the total cost of power to £226,907, 
equivalent to 0- 70d. per unit. 

The total number of units used was 77,446,427, or 2-42 units 
per car-mile. As pointed out by Mr. J. Н. Rider in his recent 
reply to the discussion in connection with his Paper read before 
the Institution of Electrical Engineers, this latter figure in- 
cludes units used for sub-station lighting, and units used in car 
sheds and depots; it cannot therefore be directly compared 
with the results obtained in other towns. 

The rolling stock on March 31st last consisted of 920 bogic 
cars, 200 single truck cars, 50 steel subway cars, 513 pair-horse 
cars, and 3 single-horse cars. The average number of cars in 
use was 833 electric cars and 236 horse cars. The average car- 
miles per day per car were 83 and 105 respectively, and the 
average speeds 6 and 83 miles per hour. 

The average number of passengers per car-mile was 10-78 on 
the electric cars, and 9:53 on the horse cars, the average fares 
per passenger being 1-07d. and 0-93d. respectively. 

The total capital expenditure up to March 31, 1909, was 
£9.483,562, of which £1,068,971 represents expenditure during 
the year 1908-9. The details of the total capital expenditure 
are as follows :— 
ELECTRIC TRACTION— 


CAPITAL EXPENDITURE. 


Power Supply— 
Greenwich generating station ............... £121,378 
Sub-stations and cables ......................... 1,092,611 
Temporary plent.......... cere 42,083 
Construction, &c.— £1,856,072 
Permanent waæêͤaceack/al 4 3,029,286 
Overhead equipment ................. esee 14,112 
Alterations to bridges ........................ 83,282 
Depots and officceooe sss 849,845 
Machinery and plant 50, 436 
Сата же ана к Vm 8 926,612 
Tramway subwayog̃ſſſſſ k ſſ é 213.495 
Office furniture . 1,859 
: £5,168,427 ) 

Street Improvementt nn 258,557 
Fimlieo ite н ——Ü 66,342 

TOTAL ELECTRIC TRACTION ........................ £1,349,398 

HORSE AND CABLE TRACTION .................................... 128,640 

OBSOLETE CAPITAL (HORSE TRACTION) ))) 1,405,524 

rr ·³ РОАН £9,483,562 


CORRESPONDENCE. 


— . — 
BUFFER BATTERIES ON TRACTION SYSTEMS. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sır: With reference to Mr. Harris’ notice of my system of. 
Since the original patent was taken ott 


automatic boosting. 
I have been able to simplify the arrangement by omitting 
the coils marked C and C' altogether, and this has also 
enabled me to do away with the necessity for any division of 
the lower set of bars, as shown in Mr. Harris' diagram, and 
the resistances are now connected up in the ordinary way for 
a simple potentiometer reversing shunt regulator. 

The result is that the two coils D and B are connected up 
to oppose each other. Coil D can be set by means of the re- 
sistance in series with it, for any predetermined generator load, 
and any tendency for the load to vary causes the balance 
between D and B to be upset, causing the auxiliary motor 
armature to move and restore the balance. 

Mr. Harris does not, I think, make it quite clear that the 
total range of revolution of this armature is not more than say 
nine-tenths of one revolution, so that the change from full 
boost “ in' to full boost out " can be, and is, very rapid indeed, 
depending in fact only on the iron of the booster ar —1 
am, &c., ' 

Camborne, Oct. 27. Max J. E. TILNEY. 


THE DEYELOPMENT OF ELECTRIC SUPPLY 
UNDERTAKINGS.” 


BY S. J. WATSON. 


Summary.—The progress made in electricity supply, as shown by the 
records of electricity undertakings during the last fifteen years, is first 
reviewed. The author then discusses the linking-up of supply under- 
takings, steam and exhaust steam turbines, large gas engines, the sizo 
of plant, distribution, the advantages of direct as against alternating 
current motors, the loan of apparatus to consumers, and the price 
charged for supply. 


Reference is first made in the address to the acquisition of the 
Medical Examination Hall on the Victoria Embankment as a per- 
manent home for the Institution, Mr. Watson considering that a 
grave crror in judgment would have been madc if full advantage had 
not been taken of the opportunity of obtaining the hall for the In- 
stitution. He also referred to the difficulty of obtaining suitable 
Papers for Institution meetings. Owing to the number of mectings 
of kindred societies in addition to their own Institution and the 
Local Sections it was becoming increasingly difficult to prepare 
Papers dealing with subjects of an entirely novel character, but 
there were many matters which well repaid reviewing from time to 
time. Slight improvements, often comparatively insignificant in 
themselves were constantly being made in electrical appliances or 
their application, the cumulative results of which became in course 
of time of great importance. It was necessary in some cases for 
members to ask for and obtain permission from their employers 
before offering а Paper, and he was afraid permission was sometimes 
withheld on the grounds that the information given might be used 
to the prejudice of such employers. While there were doubtless 
some trade secrets which could be maintained absolutely inviolable, 
he did not think there was very much electrical manufacturing work 
carried out that might be classified under this heading. He thought 
they all ought to try to recognise more fully the responsibility of 
membership of the Institution by bearing in mind the fact that thcy 
had undertaken not only to receive but to impart information. and 
it was only by doing thcir best to carry out these intentions that the 
fullest advantage of membership might be attained. 

Mr. Watson then dealt with the main subject of his address as 
follows :—In order to illustrate the growth that has taken place, I 
have prepared a table giving а summary of the records contained in 
issues of Lightning and the Electrical Times in 1894, 1899, 
1904 and 1909, so that you will sce thc improvements which have 
taken place during three periods each of five years. The method 
shown in the table of ascertaining the cost of the extra units sold 
from year to year and also the extra capital charges incurred in 
supplying the extra units gives some very valuable assistance when 
working out the price to be charged to cover the cost of supplying 
large consumers. I have personally used this method for some 
years, and you may perhaps be interested to know that applying it 
to the past seven years records of the undertaking with which I am 
connected, during which time the output has increased nearly ten- 
fold and large extensions have been carried out to plant and mains, 
I find that the extra gencrating costs amount to 0-293d. per unit, 
the extra capital charges on plant to 0-154d. per unit, the extra dis- 
tributing costs—i.e., repairs and capital charges on mains, &c., to 
0-234d. per unit and the extra management charges to 0-087d. per 
unit, so that the total additional cost of supplying the extra units 
amounts to 0-768d. per unit. The load-factor of the increased out- 
put has been 23-2 per cent. 

Particular attention should be called to the fact that the capital 
cost per kilowatt of plant and mains installed has decreascd from 
£139 in 1894 to £72 in 1909, the number of units sold per £1 of 
capital invested has incrcased from 3-4 to 14-2, the average price 
charged has been reduced from 6:164. to 2-16d. per unit, and the 
gross profit has gone up from 3:3 per cent. to 6:6 per cent. It is also 
of interest to note that whereas the cost of the plant and mains 
added during the period 1894 to 1899 was £92 per kilowatt, the cost 
of the additions during the period 1904 to 1909 was only £57 per 
kilowatt, and that the additional working expenses for the increase 
in the output between 1894 and 1899 was 2-13d. per unit, whereas 
the cost for the increase in output between 1904 and 1909 was only 
0-68d. per unit. There is a difference of 293.095 kw. between the 
total capacity of the plant installed and the maximum load recorded 
1. e., no less than 37 per cent. of the total plant is provided as spare. 
This represents а capital expenditure of over £6,000,000, which is 
entirely unproductive. There is no doubt that where power stations 
are situated within a reasonable distance of each other, the cost of 


+ Abstract of the Address delivered. on Friday evening last. by Mr. S. J. 
Watson, to the Manchester Local Section of the Institution of Elec- 


tr Lx Engineers. 
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Year. 1894. | 1899 1904. | 1909. 
No. of undertakings ....| 30 | 100 225 290 
Capital expenditure .... | £4,472,925 £11,895,093/£38,284,458/£57,818,142 
Plant installed............ 32,108 kw. 112,631 kw.|454,565 kw. 795,036 kw. 
Increase in capital...... is £7,423,068 |£26,388,465 £19,533,684 
Increase in plant......... qus 80,523 kw. 341,934 kw. 340,471 kw. 
Capital outlay per kw.. £139 £105 £84 £72 
Cost per add. kw........ aP £92 £77 £57 
Maximum load ......... 78,866 kw. 269,680 kw. 501,941 kw. 
Per cent. to plant instld se 70 59 | 63 
Units sold ................ 15,231,181 | 76,432,250 |349,003,935 824,819,503 
Increase in output ...... du 61,201,069 |272,571,685 475,815,568 
Per cent. increase....... wee 401 357 | 156 
Units sold per £1 exp... 3-4 6-4 91 , 14:2 
Units per add. #1 exp. | nu 8-2 10-3 24-4 
Revenue .................. г £302,077 | £1,556,262 | £4,763,111 | £7,528,321 
Per cent. to capital. 8-1 18-1 12-4 12-8 
Increase in revenue...... ue £1,164,185 | £3,206,849 | £2,665,210 
Revenue per unit ....... 6-16d. 4:894. 3:274. 2:164. 
Revenue per add. unit. vis 4-55d. 2-82d. 1-34d. 
Working expenses ...... £243,021 | £786,115 | £2,334,088 | £3,681,504 
Per cent. to revenue.... 62 51 49 49 
Cost per unit ............. 3-82d. 2-47d. 1-60d. 1-07d. 
Cost of add. units....... ski £543,004 | £1,547,973 | £1,347,416 
Cost рег add. unit....... T 2.134. 1:364. 0-68d. 
Gross Profit | £149,056 | £770,147 | £2,429,028 23,846,817 
Per cent. to capital...... 3-3 6-4 6-3 6-6 
Increase in gross profit. £621,091 | £1,658,876 | £1,417,794 
Per cent. to add. capital, 8-3 6-3 7-2 
Load factor total output 11-07, 14-77 18-777 
Load factor add. output | des 16:37 23-37; 


— — — — — 


running interconnecting cables would be small compared with the 
saving of expenditurc on plant. 

l roughly estimate that within а distance of 8 or 10 miles of the 
Manchester Town Hall there are some 20 public generating stations 
having between them a total capacity of 100,000 kw., which has 
probably cost over £2,000,000. To construct а system of mains 
partly above and partly below ground so as to interconnect these 
generating stations would cost about £150,000, but by so doing it 
would be possible to reduce the quantity of spare plant from 37 per 
cent. to, say, 12 per cent., and enable the existing stations to supply 
an increase in load of 25,000 kw. without any further expenditure, 
thus making use of existing plant having a value of about £500,000 
at a cost of £150,000 on mains. Some additional expenditure would 
be necessary to provide converters at some of the existing works, 
but against this might be put the saving in working expenses through 
running the plant at higher efficiencies. 

It was about the year 1894 that. the fight was taking place between 
the respective advocates of high-tension alternating and low-tension 
direct-current systems. In the earlier ycars of their existence there 
is no doubt that much better results were obtained from the direct- 
current than from the alternating-current stations, owing to the 
assistance of storage battcries and to the much higher efficicncy of 
the distributing systems; but at the present time, principally owing 
to the increase in the outputs and in the supply area, and also to 
improvements in alternating-current transformers, there is very 
little difference between the results obtained from either system. 

Bearing in mind the rapidity with which power stations were con- 

structed one after the other about 1894 it may be said that with the 
knowledge and experience then available the majority of the work 
was carried out on lines that have very well withstood the test of 
time. It appears to me that only one serious mistake was made. 
Irefer to the somewhat common practice originally adopted of erect- 
ing the generating stations in thickly populated districts in order to 
keep down the expenditure on mains, without taking into considera- 
tion either the facilitics provided for obtaining delivery of fucl, the 
provision of an adequate supply of water for condensing purposes or 
Providing ample room for extensions. The growth which has taken 
Place was very much underestimated, and in consequence of this 
Want of foresight it has becn necessary in many cases to construct 
Dew gencrating stations on morc suitable sites, or to make good the 
deficioncics of the existing sites at considerable expense. 
The reduction in the average cost per unit between 1894 and 1909 
8, of course, appreciable, and has been brought about principally 
through the increase in the output and the better load-factor con- 
ditions ; but small improvements, such as less steam consumption 
(through the use of superheated stcam), higher boiler pressures, 
improved mechanical stokers. simplified steam and other piping 
arrangements, and greater attention to the losses in auxiliary plant 
have also had some effect. Not the least important factor has been 
the increase in the size of generating sets. 

Reference must also be made to the stcam turbine. which, although 
obtainable in the smaller sizes as far back as 1894, was not generally 
accepted as a satisfactory article in the larger sizes until five or six 


years ago. At the present time equally good results are apparently 
being obtained from both the impulse and the reaction types of 
turbine, but if we accept as a sign of the times what is being done 
in other countries it would appear that the impulse machine is being 
used to an increasing extent in the large sizes. The tendency of turbine 
construction is to increase the clearances, reduce the number of 
stages and to shorten the length between bcarings, and progress 
along these lines is likely to be more succcssful with the impulse 
rather than with thc reaction machine. 


À question of some importance to supply undertakings is to what 
extent the costs can be reduced by the employment of exhaust 
steam turbines. In order to illustrate the effect of installing exhaust 
turbines in an existing generating station, 1 will assume a case where 
4,000 kw. of reciprocating plant is installed, consisting of six com- 
pound sets totalling 2,000 kw., and two triple expansion 1,000 kw. 
sets. With a moderate degree of superhcat and a vacuum of 26 in., 
the steam consumption at full load, excluding condensers and other 
auxiliaries, will be about 24 Ib. per kilowatt-hour for the compound 
sets, and 18-5]b. for the 1,000 kw. sets. Allowing 1,000 kw. as 
standby, the total steam consumption will be 66,500 Ib. for an output 
of 3,000 kw.-hours or 22-2 lb. per kilowatt-hour. To enab!e exhaust 
turbines to be used, the reciprocating plant would have to run undcr 
non-condensing conditions. The steam consumption at full load 
would then become about 31 lb. per kilowatt-hour for the small sets, 
and 24-5 lb. for the large sets, or a total consumption of 86,500 Ib. 
steam for an output of 3,000 kw.-hours, an average of 28:8 lb. per 
kilowatt-hour. 'The condensation and other losses between the 
engine exhaust outlet and the exhaust turbine inlet will probably 
amount to 10 per cent., so that thcre would be 77,850 Ib. of exhaust 
steam to be utilised. An exhaust turbine with a good vacuum will 
give 1 kw.-hour for about 37:5 lb. of steam, and therefore the extra 
capacity obtainable would be 2,076 kw.-hours, and the overall 
steam consumption of the plant on a load of 5,076 kw. would be 
17-0 lb. per kilowatt-hour. The result of adding exhaust turbincs 
is therefore an incrcase of 69 per cent. in the capacity of the genc- 
rating plant under condensing conditions and a reduction in the 
steam consumption of 23-4 per cent. The actual saving in fuel used 
per unit sold will be very much less than 23 per cent., after making 
allowances for the constant losscs in auxiliarics, condensation, and 
the extra power required to obtain the high vacuum. Morcover, 
the probability is that some 70 to 80 per cent. of the total output is 
already being supplicd by the 1,000 kw. scts having a consumption 
of 18:5 lb. per kilowatt-hour. 


The cost of installing two or more scts of cxhaust turbine plant 
having а total capacity of 2,076 kw., togcther with high vacuum 
pumps and condensers, will bo £18,000 to £21,000. The same 
capacity of plant, including a single unit 2,076 kw. turbine set, with 
its necessary complement of steam boilers, &c., could be provided 
for £22,000 to £25,000, and the stcam consumption on one set of 
plant of this size would certainly bo less than 17-0 Ib. per kilowatt- 
hour. These figures show that for public gencrating stations the 
circumstances would have to be exceptional to result in any ultimate 
advantage from installing exhaust or mixed pressure turbines as 
compared with high-pressure turbincs of cqual capacity. A very 
wide ficld, however, exists for the application of exhaust turbines 
for other purposes, such as collicries, rolling mills, shipyards and 
other industries, particularly where large non-condensing engines arc 
used. It has been suggested that to obtain the highest possible 
efficiency from the use of highly superheated high-pressure steam in 
large units of plant, a combination might be used consisting of a 
one or two-stage impulse turbine at the high-pressure end, a recip- 
rocating engine for the intermediate pressure and an exhaust turbine 
at the vacuum end. As, however. two-thirds of such a combination 
would consist of turbines, there would have to be a very considcrable 
advantage in the cconomy of the reciprocating engine at the intcr- 
mediate pressures, compared with the corresponding portion of a 
turbine, to warrant the additional cost and complication of such a 
combination. 

As regards large gas engines, the whole question is really onc of 
load factor. Inasmuch, however, as the load factor is slowly but 
surcly improving, it is not unlikely that in the near future it will be 
found economical to instal gas engines to dcal with at least that 
portion of the load having the highest load factor. For a dircct- 
current station situated in a good position for obtaining coal supplics 
a combination of gas engines and a large storage battery appcars to 
be an excellent arrangement. So long as peak loads are obtained 
which only necessitate the employment of plant for about one hour 
per day; it is fair to take the capital cost of the battery on the onc- 
hour rating, and the combination would then not much exceed in 
cost the steam plant capable of dealing with the same maximum 


demand; and as the working load factor of the gas engine would 


probably reach, if not exceed 60 per cent., there is little doubt that 
F 2 


116 · 


the fuel costs and the working expenses generally would be lower 
than in thetteam station. Power station engineers are now evidently 
appreciating the many advantages incidental to the use of storage 
batteries on а comprehensive scale. 

Much less attention is given nowadays to the old idea of grading 
the size of plant so that, whatever the demand, it should be possible 
to work with approximately full load on each set. "The best all- 
round results are now obtained from large plants, although they do 
sometimes have to be worked on light loads. 

One of the greatest changes that has taken place in recent years 
has been in the extended usage of multi-phase current. It is some- 
what remarkable that so little has been done in the distribution of 
such supply direct to consumers without conversion. A three-phase 
system of generation and distribution at high or extra high pressure 
to static transformers and thence through a three or four-wire low- 
tension network to consumers appears to offer the highest efficiency 
with a minimum cost for attendance and for capital outlay, and I 
feel sure that progress along these lines will be recorded in the future. 
On the other hand, there is no doubt that many manufacturers 
appreciate and have taken full advantage of the improved results 
obtained by using direct-current motors with efficient long range 
speed regulating devices, and would not have a constant speed motor 
even if it was given to them. Two different textile manufacturers 
in my town said that they did not want constant speed as, having 
already had experience with direct-current motors and shunt regu- 
lators, they had found it exceedingly convenient to alter the speed 
slightly to suit the work they might happen to be engaged on, and 
in regard to commutator troubles they had not experienced any. 
Some amongst you have probably had experience exactly opposite 
to the above, but I am inclined to think that the failure of direct- 
current motors in many instances has been due to the fact that the 
supply was given from private plants and probably had considerable 
pressure variation, or that the motors were over-rated. Most supply 
undertakings having alternating-current generators, naturally 
enough, wish to sell their supply without conversion, and they may 
be inclined to overlook the advantages their consumers might obtain 
if such supply was converted to direct current. 

In regard to distributing and feeder cable systems, the only changes 
of importance since 1894 are that vulcanised-rubber insulated cables 
have ceased to be laid for underground work, and the same must 
also be said concerning the various systems with bare copper con- 
ductors. Otherwise, the practice to-day is almost identical with 
that of 1894, but I think that, on the whole the tendency is more 
towards the use of cables having an insulated outer covering, such 
as bitumen, than a conducting covering, such as lead. 

Integrating meters both for direct and alternating current have 
been much improved in recent years both in accuracy over a long 
range, in the smallness of the starting current, and in general reli- 
ability. Considerable ingenuity has also been shown in the design 
of “ money-in-the-slot," two-rate and time meters. It is hardly 
necessary to mention the many improvements in small electrical 
appliances, such as lamps, during recent years. 

The development of our public supply undertakings has been 
very materially assisted by the hiring out of different kinds of appa- 
ratus, particularly of motors. It is therefore much to be regretted 
that steps should have been recently taken to hamper seriously the 
work carried on by municipalities in this direction. Inasmuch as 
Parliament has seen fit to grant powers both to municipalities and 
to companies to establish and to work electric supply undertakings, 
the same treatment should be meted out to both alike. The prin- 
ciple involved is not of the employment of public or of private 
capital, because Parliament settled that point many years ago, but 
whether it is in the interests of the public that such appliances should 
be provided by supply undertakings. I have personally spent 
several years in the employment of both company and municipal 
authorities and I have no hesitation in saying that a careful investi- 
gation of the records of both on any basis will show that the majo- 
rity of municipal undertakings stand in as strong a position finan- 
cially as the majority of the companies. 

Although a great deal has been said and written at different times 
in regard to the charges for electricity supply I am tempted to say 
a few words on the matter. It does not appear possible to work out 
в tariff that will deal in a fair and comprehensive manner with the 
great diversity of conditions which must always prevail. Apart 
from other factors an appreciable difference in price should be 
quoted to a consumer who only necessitates an expenditure of £100 
on mains, as compared with another, at a distance, on whose behalf 
£5,000 has to be spent. Another point which is often lost sight of 
is that the cost of meter reading and repairs, and office expenses in 
making out and collecting accounts depends entirely on the number 
of consumers or on the number of meters fixed, and is independent of 
the consumption of each consumer. Otherwise, a large consumer may 
be unfairly treated by an average charge per unit to cover these items, 
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I have frequently heard the remark, that if any great progress is 
to be made in the application of motor power supply from public 
mains, the price will have to be brought down to about 0-30d. per 
unit, because that is the total inclusive price (usually stated as 
rather on the high side) it is costing large consumers to work their 
own plant. Figures speak for themselves, and if there is one fact 
more than another which stands out prominently in connection with 
most of the supply undertakings in Lancashire, it is in the tremendous 
growth in the demand for power supply during the last few years. 
In order to demonstrate the many advantages incidental to elec- 
trical driving, it has doubtless been necessary for undertakings in 
some cases to enter into a contract to supply at 0-30d. per unit, but 
I feel quite sure it is unnecessary nowadays. Many large manu- 
facturing concerns have found it remunerative in the long run to 
purchase from outside sources at prices varying between 0-75d. and 
0-50d. per unit. These prices are only intended to refer to mills or 
workshops using the supply during ordinary factory hours, and 
where fuel can be obtained at about 8s. per ton. For longer hours 
the price can be appreciably reduced. If a steady demand can be 
used 24 hours a day all the year round, it would be possible to quote 
a works situated near the power station a price of 0-20d. per unit, 
equal to an annual charge of £7 per kilowatt per annum. An outlet 
for a supply under such conditions may eventually be found if 
investigations into one or another of the chemical or metallurgical 
processes are brought to a successful conclusion. 

I have endeavoured to show that progress has indeed been made 
by electrical supply undertakings during the past 15 years and to 
define some of the means whereby such progress has been possible. 
I consider that probably the most important influence has been the 
gradual reduction in the price of electrical plant and appliances, 
amounting to over 50 per cent. The only matter for regret is that 
many of the old established manufacturing concerns who have con- 
tributed so largely to the success of the industry have not them- 
selves received the financial reward their services deserve. I can 
hardly believe that the small increase in price necessary to re-estab- 
lish the majority of manufacturers in a strong financial position 
would have any appreciable effect on the demand, and unless 
greater financial stability can be secured in one way or another it 
will be difficult, i£ not impossible, to maintain our position in tho 
vanguard of the army of progress. 


A NEW DETECTOR FOR WIRELESS TELEGRAPHY.* 


À new form of magnetic detector has been invented by M. A. G. 
Rossi (Turin), its action being based on the fact, discovered by Prof. A. 
Sella in 1903, that the magnetic state of iron is sensitive to electro- 
magnetic waves when the hysteretic cycle is due to elastic deform- 
ations. A fine iron wire, 0-02 mm. diameter, is stretched between 
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two points, AB, and is magnetised with a pole in the middle by 
means of two bar magnets fixed parallel to it, their like poles being 
adjacent. An oscillograph mirror, m, is attached to the wire at its 
middle point and reflects a beam of light from a Nernst lamp and 
slit on to & galvanometer scale. 

In consequence of the Wiedemann phenomenon, an alternating- 
current in the wire will set up torsional oscillations, whose amplitude 
will be greatest when the frequency of the current is the same as that 
of the free vibrations of the wire, producing on the screen a hori- 
To provide this current, one end of the wire 


* Abstract of an article in the Physikalische Zeitschrift, No. 16. 
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was connected to a plate, C, of an air condenser, CC', the other end 
remaining free. The plate C' was connected to the sliding contact 
of a rheostat R, which had 110 volts, c. 42, across its terminals, one 
of which was earthed. The small capacity current surging in and 
out of the condenser was found to be quite sufficient to set up 
torsional oscillations of considerable amplitude, which could be 
varied by moving the sliding contact. | 

The frequency of the supply—which was taken from the town 
mainc— was not absolutely constant, but varied in the course of a 
day between 41 and 43; for these extreme values the amplitude of 
the oscillations fell to nearly one-third, showing that the tuning was 
exceedingly sharp. | 

The iron wire is enclosed in a small glass tube, which is wound 
with a magnetising coil, ab ; this coil is divided into two equal parts, 
which are arranged in opposition—like the bar magnete—and is 
connected, one end with the air wire, the other to earth. Consider- 
ing the small magnetisation effect of such very weak currents—too 
weak even to affect a sensitive telephone—one may expect that any 
magnetic disturbance in the field of the wire, like that from Hertzian 
waves in the coil ab, will perceptibly affect the amplitude of the 
oscillations of the mirror. As, however, the wire makes only 42 
swings per second, a short wave-train from a single spark discharge 
produces practically no effect ; these waves fall on only a small part 
of a single cycle. Even atmospheric discharges produce no visible 
effect. But for a series of sparks in rapid succession, especially if 
its frequency is the same as that of the wire, the instrument is very 
sensitive. 

Used in this manner, it is necessary to have at both the sending 
and receiving stations a sourco of alternating current of definite 
frequency to which the wire can be tuned, and which feeds the spark- 
gap of the sending apparatus, thus producing the proper frequency 
of wave trains. | 

Later experiments have shown that it is not necessary to supply 
the wire with an alternating current in order to use it as a detector. 
А series of strongly damped wave trains, having a frequency equal 
to that of the wire, is itself sufficient to set the latter in vibration. 
In this simplified form the instrument serves as а detector for а new 
system of wireless telegraphy, in which no high frequency tuning of 
the receiving apparatus is necessary, but only of the low frequency 
vibrations of the wire, which may be done very readily by altering 
its length, and in which the signals are read directly by observing 
the band of light on the screen. 


RECENT DEVELOPMENTS IN THE “0.8.” SYSTEM 
OF WIRING. 


There are certain problems in the discussion of which the elec- 
trical industry is always involved, about which there seem to be as 
many opinions as there are engineers, and regarding the proper way 
to solve which there are certainly several well-defined schools of 
thought. The best wiring system to usc in general electrical work 
js surely a problem to which the above statements may be safely 
applied—2 problem over which, metaphorically, much blood has 
been spilt and much ink wasted; and while some plump for screwed 
tubing and others for wood casing, we, without laying aside our 
editorial **cross-benchness," may point to certain advantages 
possessed by another system—advantages which, doubtless, account 
for the rapid progress it has made since its introduction а few 
months ago. 

We refer to the combined “ O.S.” system, whose commercial side is 
in the hands of Messrs. Siemens Bros. & Co., and which we described 
in our issue of April 9th last. It will be remembered that three separate 
systems are involved under the name O. S., the first of which, the 
" Kuhlos," has had some vogue on the Continent, and consists of a 
plain brass or copper sheet wrapped round ordinary rubber-insulated 
conductors, while the second system, the Stannos,“ is in principle 
also the same, though tinned copper is used as а covering and is 
lapped twice round the cable and rendered watertight by a special 
process, Both these systems, when erected, are continuous through- 
out, and to allow for which a number of special fittings were designed 
and have already been described by us. The third system is the 
“Kalkos” conduits. But it may be mentioned that six months’ 
actual working of these systems has indicated many ways in which 
Improvements could be introduced, and to describe these improve- 
ments їз the purpose of this article. 

We recently had the pleasure of inspecting, at the East London 
Exhibition, a show board, on which Messrs. Siemens Bros. & Co. had 
erected a number of fittings and accessories, showing the adaptability 
of these types of wiring to all classes of installations. Taking the 
Various matters, to which special attention may be called in their 
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found very suitable for the rapid erecting of Stannos wires. It 
will be remembered that the usual method employed in erecting 
these wires is by buckle clips which are secured to the wall with nails 
or screws and which are then bent over the wires and buckled by 
means of а tongued end that is placed through the hole at the other 
end of theclip. In the cushion clips, however, a roll of metal is pro- 
vided at the side where the screw hole is and through which the screw 
hole passes. The wires are only secured at the other side of the clip by 
means of an ordinary cover piece. Alternate clips may be nailed 
down at the opposite sides of the wires. The special point about 
this type of clip is that the roll of metal tends to protect the wires 
from the blows of the erector's hammer and to ensure а proper 
seating for the head of the nail. | 

The next item of interest is an adaptor for use with the O. S." wires 
when it is required to run them into steel junction or fuse boxes. 
This adaptor is made of brass and is provided with a standard metal 
case at one end and a metal grip for properly securing the Stannos 
wires at the other end. This grip is so constructed that all rotation 
of the wires is prevented. 

We may then mention & new type of continuity fixtures 
which Messrs. Siemens Bros. & Co. have designed for use with this 
system of wiring which, it will be remembered, is electrically con- 
tinuous throughout. For this purpose continuity fixtures are pro- 
vided at the back of the switches and other fittings, to which the 


].—**SmANNOS" WIRES WITH 


Fia. 


SIDE Entry EARTHING CLAMP. 


^ 


Fic. 3.— TEMPORARY САР IN Роз. Fia. 2.—“ SrANNOS WIRES WITH 
TION READY FOR FINISHING PrAsTER. Back ENTRY EARTHING CLAMP. . 


incoming wires from each side are connected. Straight-through 
fixtures, similar in construction to those used where fittings are 
employed, can be erected at places where junction boxes would have 
to be fixed or joints made in other systems. We illustrate herewith 
two new fittings, to which Messrs. Siemens call special attention 
(Figs. 1 and 2). We may mention that these new continuity fix- 
tures are now made in two sizes of back plate, namely 3j in. and 
21 in. in diameter respectively. For ordinary two-wire work a side 
entry earthing clamp or baok entry earthing clamp is used. For 
concentric work, special screw clamps. are employed, and where the 
plates are used for jointe steel covers are employed instead of wood 
blocks. The side entry earthing clamp and back plate with ** Stannos 
wires in position is shown in Fig. 1 and а back entry earthing clamp 
in Fig. 2. The 21 in. fixture is said to be specially useful in the case 
of fittings with small black plates or with small switches. In con- 
nection with this work a piece of apparatus known as the frog clamp 
has been designed, which is used where the Stannos " wires have 
been sunk into plaster and where it is desired to have the 
wood block supporting the switch flush, or nearly flush. with 


the surface. This frog clamp consists of a fitting fixed to the 


back plate and having two arms which cross at right angles and 
whose ends can be bent over to hold the incoming wires. The wire 
can be thus fixed and cut off to the exact length required when the 
wiring is actually done. "The ends can then be covered with a tem- 
porary cap, shown in Fig. 3. It is possible in this way for the plaster- 
ing to b», carried out and the plasterer to do his worst, without the 
ends of the: wires being in апу way damaged, or too much plaster 
being filled.in. When the time comes to fix the switch the tem- 


Proper order, we may first mention the cushion clips, which have been | porary cap аап be removed, and the wires, having been cut off to the 
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proper length beforehand, fitted into the switch with à minimum of 
trouble. 

Another interesting fitting isthe continuity 'bus bar, an example 
of which is shown in Fig. 4, which is intended for use on fuse boards. 
One of these is placed above or below each set of fuses on а concen- 
tric system, and, by means of the clamping arrangement shown, 
the proper continuity is obtained on the outer conductor. As will 
be remembered in the concentric system, the inner wiring is used 
as one lead and the outer covering for the other. On these con- 
tinuity bus bars it will be noticed that only one wire is led through 
the fuse, the other being directly connected to the bus bar and thus 
connection made to the outers of the wires supplying lamps. The 
ordinary distribution box of the double-pole type may also be used, 
and in this сазе а sheet of tin is provided at the back of the box, 
on to which contact is made with the outer covering of the ** O.S.” wires. 


P" ® 


CONTINUITY Bus Bars. 


The next item to which we may call attention are the junction 
boxes of the watertight type which have been specially designed for 
use in connection with Stannos' wires. These boxes are employed 
where it is necessary for the system to be watertight throughout, 
that is to say, in cases where the continuity fixtures with steel covers 
would not be suitable. These boxes consist of soft metal bases with 
outlets provided with '' nibs” for soldering down the cover, two 
porcelain linings and a soft metal cover with а screwed hole for let- 
ing out the gases during soldering. As can be seen from the illus- 
tration (Fig. 5), the wires are brought in from three directions and 
contact made between them by a soft metal sheet. When this has 
been done the cover is put on and soldered up. When the soldering 
has been completed, a screw is driven into the hole and the box is 
thus made watertight. We may also mention a line of protective 
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steel covering which Messrs. Siemens have just brought out for 
protecting these conductors in positions where they may be subjected 
to excessive injury. In connection with this system of wiring, a series 
of special tools which Messrs. Siemens have designed are of interest, 
which facilitates the erection of the wires. 


Dependence of Photo-electric Current on Light Intensity. 
In a recent issue of the “ Physical Review," Mr. F. K. Richt- 
myer describes some experiments on this subject. The author 
says there seems to be а general tendency to assume that the 
rate of discharge of negative electrons from the surface of a 
metal under the action of light is directly proportional to the 
intensity of the incident light, at least within fairly wide 
limits. The available data on this subject, however, seems 
rather contradictory. The author arrives at the conclusion 
that the photo-electric current from а sodium surface at zero 
potential, under the action of light from an incandescent 
lamp, is strictly proportional to the light intensity for ranges 
Írom approximately 0:007 to 0:5 candle-ft. acd | 
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— — 
Holmes v. Associated Newspapers (Ltd.) 


Mr. Justice Neville on Tuesday delivered his reserved judgment in 
this action. Plaintiff alleged that defendants, by using a machine 
exhibited at the White City, had infringed his patent, No. 9, 802 of 1898, 
which related to the coupling up of two electric motors for driving print- 
ing machinery and the like. 

His LORDSHIr, in giving judgment, said mechanism in which auxiliary 
driving power was used in connection with the main driving power, 
arranged in such a way that the main driving power overtook and then 
cut out the auxiliary power, was well known. Such a device was used in 
barring and turning engines, and in the case of printing presses driven 
by hand and pulleys. In the latter case, the device was used for (infer 
alia) the purpose of getting a smooth drive from the start, avoiding the 
jerks which were apt to break the paper in the printing press. In such 
cases the shaft turned by the small pulley was geared sometimes to the 
shaft of the main pulley and sometimes to the shaft of the printing press, 
or, as Mr. Clerk put it, sometimes in mechanical series and sometimes in 
mechanical parallel. For the sake of brevity he would adopt those 
expressions. In the Western Electrician " and in the Electrical 
Engineer " was published before the date of plaintiff's patent a descrip- 
tion of an American motor-driven printing press. In their case two 
motors were used, main and auxiliary, geared to the press in parallel 
and not in series, the auxiliary motor being used for making ready and, 
as he read the description, for starting the engine. The two motors 
were so arranged that upon the main motor being started it overtook 
and, by releasing a clutch, cut out the auxiliary motor. The two motors 
were operated by separate electrical controls. In his opinion, the only 
noticeable differences between the mechanism so described and that of 
plaintiff's were, first, that in the American machine the motors were 
geared in parallel, while plaintiff's were in series, and secondly, that there 
was a different method of control. A good deal turned upon the question 
whether the difference between motors geared in parallel and in serie 
was material. Plaintiff's evidence was to the effect that it was. It was 
alleged that if in parallel back lash would be occasioned at the moment 
that the main motor took up the driving from the auxiliary motor to the 
risk of the web. He came to the conclusion, on the evidence, that no 
appreciable back lash could be caused in the American machine, and that 
the arrangement of the motors in parallel or in series was not a matter of 
mechanical importance but rather a matter of convenience, having 
regard to the amount and position of floor space. Upon those findings 
the question arose whether claim 1 in plaintiff's specification was a good 
claim. As he read claim 1 it was not confined to the use of an auxiliary 
motor in addition to and driving by power gear through the shaft of a 
main motor for the purposes mentioned in the claim in connection with 
the plaintiff's controlling device alone, but in connection with any suit- 
able electrical device for operating the motors. It appeared to him that 
the claim thus construed covered the use of the motors, as described in the 
published description of the American machine, in every particular, 
except the arrangement of the motors in parallel. He had already 
stated his conclusion that that distinction was immaterial, and he 
thought therefore that claim 1 claimed the use of mechanism the use of 
which for the same purpose had been already publicly described in this 
country before the date of plaintiff's patent. It followed, in his opinion, 
that plaintiff's patent was bad, and that his action for infringement 
failed and must be dismissed, with costs. 


We are informed that notice of appeal against the above decision is 
being lodged. 


Tungsten Lamps. 


At Clerkenwell (London) Police Court on Saturday before Mr. Bros the 
Welsbach Incandescent Gas Light Co. (Ltd.) were summoned by the 
Wolfram (Tungsten) Metal Filament Lamps (Ltd.) and the General 
Electric Co. (Ltd.) for having, on Sept. 22 and 29, and Oct. 8, been in 
possession for sale of metal filament lamps to which a false trade descrip- 
tion was applied; for applying a false trade description; for exposing 
for sale, for selling ; and for causing a false trade description to be applied 
to such lamps. 

Mr. A. WALTER, K.C., for defendants, said his clients would elect to go 
for trial by jury. 

Mr. Rurvus Isaacs, K.C., for plaintiffs, said the Welsbach Co. was in- 
corporated to deal with the inventions of Baron von Welsbach. A 
German company known here as the Aur Company, acquired the Baron's 
invention of osmic metal filaments. This was never acquired by the 
Welsbach Incandescent Co. The Aur Co. appointed the General Electric 
Co. to sell these filaments. Later, wolfram (or tungsten) was sub- 
stituted. The lamp was made by the Aur Company. The General 
Electric Co. were again appointed as sole agents in England. A factory 
in this country was established under the Patents Act, and the lamp was 
manufactured by the Wolfram (Tungsten) Metal Filament Co. The 
tungsten lamp was not the invention of the Baron, and the Welsbach 
Company had nothing to do with that matter, either through the Baron 
or through the German company. On Sept. 22 advertisements appeared 
in the daily Press which read“ Welsbach Electric Light: perfecting of 
Metallic Filament Lamp," and a picture of the lamp had the words 
" Welsbach” and “ Aur" upon it. The advertisement went on: 
Remember, the electric metallic filament lamp was invented by Baron 
Welsbach, and see that the trade mark ‘ Aur’ appears on every lamp.” 
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These statements, in conjunction, led persons to believe that the lamp 
offered was a lamp invented or manufactured by the Baron or by the Aur 
Company. The prosecution caused lamps to be purchased, and it was 
asked if it was Baron Welsbach's lamp. The answer was “ Yes." The 
invoice also bore out this representation. The word “ Aur" might bea 
registered trade mark of the Welsbach Company, but that would, it was 
stated, be no defence if it was a false description. 
The case was then adjourned. 


Company Promotion Expenses. 


Before Mr. Justice Coleridge, in the King's Bench Division, on Saturday. 
the case of Kerley & Sons v. Robertson and another, was heard. The 
claim was to recover an amount due to plaintiffs as solicitors for expenses 
incurred in connection with the promotion of the Electrical Industries 
Development Co. (Ltd.) Defendants, Mr. Robertson and Mr. Mecks, 
were respectively director and secretary of the company. 

His Lordship found that there was no arrangement by which plaintiff 
was to look to the company and not to Mr. Robertson for these expenses. 
Mr. Robertson was liable, and judgment would be for plaintiffs for 
£48. 7s. 4d., subject to taxation, and costs. 


Tramway Rating —At Preston Quarter Sessions last week the Black- 
pool & Fleetwood Tramroad Co. asked the bench to decide that their 
Fleetwood tramway (5 furlongs) should be rated as a railway. The 
chairman reserved decision until Nov. 29. "The remainder of the com- 
pany's line (over 6 miles) is already assessed at the railway rate, and 
the assessment of the remainder on the railway basis would, it was 
stated, form an important precedent. 


PARLIAMENTARY INTELLIGENCE. 


— — 

Electric Lighting Acts (Amendment) Bill.—In the House of 
Lords on Tuesday the amendments made to this bill in the House of 
Commons were considered. 

An amendment was moved by Lord BELPER to permit electricity 
supply companies to supply current for energy to railway companies 
for purposes connected with thoir undertakings other than the con- 
veyance of public traffic. 

Lord HamıLTON of DALZELL О 5 the amendment on behalf of 
the Government, but did not divide the House. 

The amendment was agreed to ; and, after a slight, amendment of 
clause 6, the other amendments made by the Commons were accepted. 

The bill was then passed. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


APPOINTMENTS VACANT AND FILLED. 


Tue County Borough of Portsmouth Education committee 
require an assistant lecturer for physics and mathematics for the 
Municipal College. Salary £125, increasing to £150. Candidates 
may be of either sex. Forms and particulars from the secretary, at 
the College. Applications by Nov. 12. See also an advertisement. 

A competent designer of two and three-phase motors is required 
with experience in the actual determination of the electrical charac- 
teristics of such motors. See an advertisement. 

Ап American manufacturing company wants a mechanical engi- 
neer, with theoretical training, for the design, calculation and con- 
struction of high-speed modern electrical machinery. See an adver- 
tisement. 


А professor of physics is required for Canterbury College, Christ- 
church, N.Z. Salary £650 per annum, without fees. Forms from 
the High Commissioner for New Zealand 13, Victoria-street, London, 
B.W. Applications by Nov. 17. f 


EDUCATIONAL NOTICE. 

West Ham Municipal Technical Institute.—There are full evening 
&nd day courses in electrical engineering at this institute, covering 
the ground of the City and Guilds technological examination in 
electrical engineering, electric wiring, telegraphy and telephony, and 
the London University B.Sc. engineering degree. Particulars can 
be obtained from the Principal. 


г Argentina.— The total length of the Government telegraph lines 


is 56,312 km. (34,913 miles) and the length of conductors 148,614 km. ` 


(92,140 miles). 
The Review of the River Plate” says the Senate passed on 
Ws 29 Mr. Otto Francke's tube railway bill, which now becomes 
w. Vd 


The first section of the electric tramways in Tucuman was inaugu- 


It is stated that the magnetic storm of Sept. 25 interfered with all 
tclegraphic communication in Argentina, but did not affect the 
telephone service. 


Australasia.—A report by Mr. W. С. T. Goodman, engineer of the 
Adelaide Municipal Tramways Trust, on the subject of the electri- 
fication of Adelaide suburban railways, and the Glenelg line in par- 
ticular, was submitted to the Legislature recently. 

Mr. GoopMAN states that the Glenelg line is particularly adapted for 
electric traction, as it has few curves and no steep gradients. As the line 
runs through part of the main streets in Adelaide and Glenelg, electric 
traction would be safer and more sightly than the present steam loco- 
motives. The cost of conversion would be £115,186. The revenue for 
the second year after electrification is estimated at £37,000 and the 
operating expenses at £23,933, the estimated balance (£13,067) repre- 
senting 6-47 per cent. on the total capital cost (including the cost of the 
existing line) of £201,760. The capital charges would be £7,566. А con- 
siderable proportion of the lines would require to be duplicated. The 
total length of route is 7 miles 28 chains and the length of route on which 
single track would be laid is 1 mile 16-5 chains. 

Mr. Lorrs. of Devonport (Tasmania), has submitted his report on the 
proposal to adopt electric lighting in Ulverstone (Tasmania). He sug- 
gests the adoption of steam-driven plant, the three-wire d.c. system with 
overhead conductors and a sto battery, the voltage at consumers’ 
terminals being 220. The plant should consist of two Babcock or similar 
boilers of 75 H.P., an auxiliary steam feed-water pump, an exhaust steam 
feed-water heater and economiser, a 75 Н.Р. vertical high-speed engine 
direct coupled to a 50 kw. d.c. 500 volt interpole shunt-wound dynamo, 


{ and a 160 to 200 ampere-hour battery, to deal with the load from mid- 


night to dusk the following day. The total cost is put at £5,600. 

The revenue of the State-owned tramways in New South Wales 
during the quarter ended Sept. 30 was £273,630 (compared with 
£248,504 in the corresponding quarter of 1908) and the expenditure 
was £229,301 (against £192,806). 


Awards.—The Cowper-Coles Engineering Co. has been awarded by 
the juries for the different sections of thé Imperial International 
Exhibition a diploma for grand prize in connection with their 
metallurgical and electrochemical exhibits, and a diploma for gold 
medal for mechanical engineering, also a diploma of honour for 
applied chemistry. 

The National Telewriter Co. have been awarded a gold medal for 
their exhibit at the Imperial International Exhibition, 1909. 


Barnsley.—On Tuesday the Council discussed the street lighting 
question. Ald. Wray said they considered the cost of incandescent 
gas lamps with their mantles, &c., were prohibitive, and they pre- 
ferred to continue extending their electric supply mains. 


Bedford.—The Council have received sanction to a loan of £630 for 
street lighting by electricity. 


Berkhampstead.—The Council have come to an arrangement with 
the Chesham Electric Light & Power Co. in regard to supply of elec- 
tricity in the district. | 


Bushey.—Watford Council have conditionally decided to apply 
for a provisional electric lighting order for this district. О 


Chelsea (London).—The Borough Council have engaged Messrs. 
Morgan Williams & Couzens to test and report upon the electric light 
installation in the large hall of the Town Hall at a fec of five guineas. 


Cheshire Power Scheme.—It is stated that the Salt Union propose 
to erect and equip an electric power station at Weston Point and to 
supply current to adjoining towns under provisional orders. 


Cookstown (Ireland).— At a recent public meeting, a resolution in 
favour of the adoption of an electric lighting scheme was carried by 
a majority of more than two to one. 


East London Tramways.— Arrangements have been made between 
the L.C.C. and the East Ham and Leyton Councils for through run- 
ning of tramcars from Aldgate to Ilford Broadway, Aldgate to 
Leytonstone and Aldgate to Stratford, and vice versa. | 


Eecles.— The borough electrical engineer is drawing up a scheme 
for the electric lighting of the new Beech-street school. 

Terms have been arranged for a supply of electrical energy by the 
Council to the large works of W. Bailey & Co. at Patricroft. 


Electrical Exhibitions.—An electrical exhibition, arranged by the 
Sheffield Corporation Electric supply department, was opened in 
shop premises in the centre of the city on 14th inst., and is proving 
an unqualified success, both in regard to the attendance of the public 
and the business wa'ca is resulting in the sale of electrical appliances 
and new work. E | 

This is essentially a domestic electrical exhibition, and no pains have 
been spared to get together п representative display of useful electrical 
appliances for the home. А large selection of ovens are оп view under 
actual working conditions. Cooks from a local confectioner (who have had 
no previous experience of electric ovens) have been engaged to give 


4 practical demonstrations of electric cooking, and are themselves most 
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enthusiastic in the praise of the ease and comfort with which these ovens 
are operated and controlled. Judging by the good things turned out, 
and the prompt manner in which they are bought up, nothing better 
could be desired. On Tuesday а full dinner was electrically cooked in 
the exhibition for a party of 12/15 of the principal members of the staff. 
Among those present were the chairman and deputy chairman of the 
Electric Light Committee, the general manager of the Electric Supply 
Department (Mr. S. Edgar Fedden), &с. 

Ironing by electricity proceeds all day long, and obtains many con- 
verts. "There is a good collection of radiators and convectors, including 
several forms of the Bastian quartzalite heaters, also a large range of 
electric light brackets, pendants, electroliers and fittings. А vacuum 
cleaner is in operation, and has many admirers. There are also useful 
novelties in the form of hair dryers, vibrators, sterilisers, bed warmers, 
coffee pots, kcttles and а host of other appliances. А portion of the 
premises has been arranged as a dining room, and is a source of admira- 
tion to visitors. The table is covered with electric cloth and decorated 
with handsome examples of silver candelabra and glassware. The metal 
filament lamp is used almost exclusively in the exhibition, and a number 
of effective methods are employed to demonstrate the efficiency of these 
lamps over other forms of lighting. It is impossible to describe all the 
apparatus displayed, but the general manager (Mr. S. E. Fedden) is to be 
congratulated upon the excellency of the exhibition. "The Sheffield public 
are fortunate in having an opportunity of inspecting this fine collection 
of the latest and best electrical apparatus for domestic uses. 


Wimbledon Council have voted £80 for the purpose of holding 
an electrical exhibition at the Baths, Latimer-road, from Nov. 
12 to 22. 

Frodingham.—The Frodingham Iron & Steel Co. offer to supply 
electric current at 2d. per unit for street lighting, but as soon as they 
got their scheme through for private lighting the price would be 
reduced to 1$4. per unit. The Council have unanimously decided 
to apply for & provisional order. 


Glasgow.—Last week the Corporation rejected by 37 votes to 8 a 
motion by Mr. Alston '' that it be remitted to a special committee 


to consider and report on the expediency of instituting a works. 


department of the Corporation, to be charged with the duty of co- 
ordinating the works of the various departments, and, where prac- 
ticable, of carrying out with its own workmen the work that at 
present is executed for the Corporation by private contractors.” 

Mr. ALSTON said that five or six departments had statutory power to 
open streets, and it would be better that such work should be under the 
control of a central department. Outside contractors should have the 
power to compete with the works department. 

Hammersmith (London).—A referee having been appointed by 
the Board of Trade to inquire into complaints as to the condition of 
the London United tramway track, the Council's solicitors have been 
instructed to retain counsel and obtain expert engineering assist- 
ance. 

The authorities of the Shepherd Bush Exhibition and the Council have 
practically concluded an agreement for the supply of three-phase current 
for the remainder (four years) of the contract period. Supply is to be 
given upon the same terms as those under which the present supple- 
mentary thrce-phase supply is given. 

The Electricity committee directed the attention of the Works com- 
mittee to an experiment which had been tried in the lighting of The Grove 
by substituting for one of the existing arc lamps a 400 c. p. Osram ” 
with clear glass globe. The annual cost to the electricity undertaking 
for lighting T'he Grove by arc lighting is £138, compared with £92. 18s. 6d. 
for the incandescent lighting, and the cost of the conversion is estimated 
at £20. 11s. 4d. Having regard to the saving to be effected, and the 
increased lighting efficiency to be gained, the system of lighting The 
Grove is to be converted as suggested. 

Hanley.—The Council last week adopted the minutes of the 
Electric Lighting committee who reported that they had authorised 
the extension of the h.-t. feeder and the construction and equipment 
of à transformer chamber or pillar, at а total cost of about £400 to 
supply a prospective increased demand. 


Huddersfield.—The engincer and manager of the Corporation 
tramways (Mr. R. H. Wilkinson) has left for the Continent in order 
to prosecute inquiries with regard to the haulage of goods on tram- 
ways and light railways. Coal haulage is already in operation on 
the tramways in Huddersfield, and Mr. Wilkinson's journey has 
in view an extension of the goods service in other directions. 


India.—A canal to provide water power for the electric power 
station in connection with the boring of a tunnel, 2 miles long. 
through the Malakand Ridge, for the Swat Valley irrigation scheme, 
has been completed, and the station itself is nearly ready. Tunnel- 
ling will be commenced directly, and the drills will be worked elec- 
trieally. "a р 

Italy.—The Societa Imprese Elettrice Piacentine have secured 
powers to construct and work five sections of electric tramways 
(nearly 4 miles in all) in Piacenza. Current is to be с.с. 500 volts 


and the rails are to be 333 kilos per metre (67 lb. per yard) and of f 
| ig y of undertaking the work of lighting the town electrically. 


the Phoenix type. 


Japan-British Exhibition.— We have received a plan and other 
information regarding this exhibition, which is to be held at Shep- 
herd's Bush, London, next year. ' 

The electrical section will have ample space in the British side of 
the Machinery Hall, and direct, single phase and three-phase current 
will be available for lighting and power. The space allotted for the 
electrical engineering section (apart from the transportation and rail- 
way engineering sections) is about 198 ft. х 182 ft. It is stated that a 
number of the heads of engineering departments in Japan will visit 
the exhibition. 


Lecture.—Mr. J. W. Hame, city electrical engineer and tramways 
manager at York, delivered a lecture at the Guildhall, York, last 
week, under the auspices of the Young Tykes’ Society, the subject 
being “ Electricity as the Servant of the Municipality." 

Mr. HaME said five companies gave notice in July, 1889, of their inten- 
tion to apply for electricity supply powers for York, but the Corporation 
obtained the powers. They had much difficulty in making up their 
minds whether they would carry on the undertaking themselves, but a 
tender was accepted in 1897 for the erection and equipment of works 
and the laying of mains. The initial capital expenditure was £20,000, 
and to-day the expenditure stood at £125,000. The lecturer demon- 
strated how a villa could be lighted by a 16 c.p. lamp in the hall, a 50 c.p. 
in the sitting room, and another 16 c.p. in the kitchen, with an average 
of three hours use per day, at 84d. per weck. Prices of heating and cooking 
apparatus had, he said, been much reduced, and there was every prospect 
of clectricity being used to a largc extent for those purposes in the near 
future. The development of methods of electric traction were also dealt 
with. 

Councillor J. M. HocaE, in supporting a vote of thanks proposed by 
the chairman (Mr. H. V. Scott) said Mr. Hame had converted the elec- 
tricity department from a concern that did not pay into one that did. 
The vote was accorded with applause. | 


Leeds.—The Board of Trade have agreed to receive a deputation 
from the Corporation to discuss the question of the granting, by the 
Board, of a waiver to allow thc Corporation to at once equip and use 
a system of railless overhead trolley cars between City-square and 
Farnley, and thus avoid the expense and delay of & special Parlia- 
mentary Bill. 


Liverpool.—At tho final mecting of the Tramways committee for 
the current year the Chairman (Sir Chas. Petric) gave some par- 
ticulars of the working of the tramways undertaking during the year. 

In 1909, compared with 1908, there was a decrease in the passengers 
carried of 518,838, or 0-6 per cent.; in car- mileage a decrease of 2-9 per 
cent., and in receipts a decrease of £1,968, or 0-5 per cent. The car-mile 
earnings had increased from 10-93d. to 11-20d., an increase of 0-27d. The 
decrease in receipts and passengers was mainly due to the extremely 
bad weather and the continued depression in trade. Notwithstanding 
the decrease in traffic receipts, there had been an increase in the nct 
profits of the undertaking amounting to £3,250, which had been brought 
about by economies effected in management. The policy of the com- 
mittee in deciding to be their own insurers ngainst third party risks had so 
far proved very successful. During the 12 months ended May 15, 1909, 
the sum paid in claims amounted to £4,052, against £11,579 paid to an 
insurance company the previous year, or a saving of £7,527. Since the 
alteration in the fares on the first-class cars, the average car- mile earnings 
had increased from 5:264. to 10-88d. The returns from the new route 
connecting Walton and the North Docks were not as satisfactory as could 
be desired. The committee had decided to lay additional lines in 
Netherfield-road for the purpose of forming a belt route via Everton 
Church, Heyworth-street, Netherficld-road, and the Pierhead. Under 
the Corporation Act, 1909, the committee had obtained powers for the 
construction of new lines in several thoroughfares, and they had given 
instructions for the work of laying a number of the lines to be put in hand 
аз soon as possible. 

In regard to the electric supply department, Sir Charles said that the 
favourable prices charged for electrical energy for lighting. combined 
with the introduction of metallic filament lamps, enabled electricity 
to compete on equal terms with gas as an illuminant, and it was antici- 
pated that as the public realised the greatly reduced cost of electric light 
a rapid increase in the number of consumers will more than make up for 
the present falling off of consumption. Electrical power was replacing 
other sources of power, the units supplied this year exceeding by 6 per 
cent. the sales of the previous year. There were now 7,200 consumers. 
The equipment of the fourth section of the Lister-drive No. 2 power 
station was making good progress, and a portion of it would be in service 
before the end of the year. 

London County Council.—Jailless Trolley.—On Tuesday, the 
Highways committee recommended, and the Council approved, that 
no further action be taken as regards seeking authority in Parlia- 
ment in 1910 to provide and work a service of electric cars on the 
railless trolley system through the Blackwall and Rotherhithe 
tunnels. ' 

Macelesfleld.—In view of the threat to revoke the electric light- 
ing order the Council are recommended to empower the gas com- 


mittee to prepare plans and estimates of an electric supply scheme, 


Newcastle (Ireland).—The Council are considering the feasibility 


Newport (Mon.).—The Board of Trade have intimated that they 
cannot at present give consent for trailers to be attached to the 
tramcara. 


Oldham.— The Corporation have asked Crompton District Coun- 


cil for permission to supply electrical energy in the Crompton district. 
The Council passed a resolution that Oldham Corporation be allowed 


to comply with any specific application made for supply, subject to 


certain provisos to safeguard Crompton’s interests. 
Rawtenstall.—The Globe Spinning & Mfg. Co. have applied to the 


Council ‘for a supply of electrical energy for power, equivalent to 
about 1,500 H.P. | 


Sewage Pumping dy Electricity. A contract for a scheme of 
main sewage of Bentley (Doncaster) Colliery and Rostall, Doncas- 
ter, has been let to Messrs. C. Bushby & Sons, Leeds, 

The work, which has been designed by Messrs. D. Balfour & Son, 
consists in the laying of the whole of the sewers of c.i. pipes on a 
concrete ‘bed, owing to the treacherous nature of the subsoil. A 


pumping station is to be constructed of concrote, each of the storage | 


tanks having a capacity of 2,000 gallons from which the sewage will 
be automatically pumped by centrifugal pumps driven by electric 
motors. Floats are to be provided in the tanks so that when full of 
ве the motors will be automatically switched on, the power for 
which is to be obtained from Bentley Colliery power station. 

Sherburn (Co. Durham).—The Council have decided to have part 
of the parish lighted electrically. | 


Southwark.—Mr. Robert Arthur, proprietor of the Kennington 
Theatre, has decided to abandon the use of his own generating plant, 
and an agreement has been made with the Council for the entire 
lighting of the theatre. About 100,000 units will bo required per 
annum. The agreement is for five years cortain. 


Stookton-on-Tees.—Mr. T. B. Watson, head of Messrs. T. B. 
Watson & Son, electrical engineers, is mayor - elect for 1909-1910. 


Swansea. — The Streets committee have resolvod that, whenever 
electric cables are available for lighting, the borough surveyor and 
the electrical engineer arc to confer with a view to the substitution 
of electric for gas lamps. | | 


Tramway Managers’ Risks.—A man namcd Bailey, who was dis- 
charged from Bradford Corporation tramways department six years 
ago, fired a pistol at the manager, Mr. C. J. Spencer, on Tuesday 
evening. Fortunately Mr. Spencer did not suffer any injury, prob- 
ably owing to the fact that home made ammunition was used. The 
assailant was brought before a magistrate on Wednesday, and 
remanded for inquiries to be made into his mental condition. 


Walthamstow.—Sanction has been received to a loan of £1,100 for 
fexlor cables for interconnecting the Higham-hill and Blackhorso- 
lan? feeders, | bo Me ee oh ky 

Whitchurch.— The gas company, who charge tho District Council 

the same rate per 1,000 for gas as is charged to cvery other consumer, 
although the Council’s bill amounts to about £400 per annum, and 
stato that they cannot make апу reduction in their charges. 
. Mr. ELsoN said there must be companies who would be willing to instal 
electric lighting for public and private purposes at some 20 per cent. 
lower than the present price of gas, and that the Council could have the 
option of purchasing the undertaking in, say, five or six years. The 
Lighting committee are to report on the subject. 


Willesden.—It has boen agreed that the maximum demand of the [ 


bulk supply from the North Metropolitan Electric Power Supply 


Co. to the Council shall be the maximum sum of simultaneous read- | 


ings of the а.-с; and c.-c. supplies. 
The electrical engineer (Mr. J. G. Bruce) is reporting as to the best 
means of advertising the Council’s electricity supply undertaking. 


The gross profit on the undertaking for the year ended March last was [' 


£8,594, and the net profit £320. 


Wireless Telegraph Notes.—Tests were made on Friday last at the ö 


wireless telegraph station on Stancliffe Moors, Darley Dale (the 
property of the British Radio-telegraph & Telephone Co., of London) 
toascertain if communication could be set up, over country of a very 
hilly character, with London, 147 miles away, with one-fourth less 
power per 50 miles than the Admiralty allow. 


above Ordnance datum. The apparatus only reached Darley Dale on 
the previous Wednesday morning, but the whole installation was in 
working order by 5 o'clock Thursday afternoon. It consists of two masts 
T0ft. high and 400 ft. apart tethered to a roughly constructed wooden 
hut, where the receiving instruments are protected from the weather. 
The tests began at 9:30 Friday morning, the exact time, it appears, that 
the North German Lloyd steamers' station at Nordeisch, 700 miles away, 
starts the business of the day by sending wireless messages to its steamers 
on the Atlantic within 800 Бара range. The station at once came іп 
touch with messages in German being sent from Germany to the steamers, 
and vice versa. All messages not in code were plainly received. The 


“station,” which is now dismantled, was for receiving only, but it is 
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flame arc lamps, &c. 
Arthur H. Shaw, M. I. E. E., A. M. I. M. E., electricity works, Ley- 
street, Ilford. Tenders by noon on Tuesday. Nov. 9, to Mr. Adam 


tenders for the supply of electric lamps. 
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SPECIAL NOTICE. 


NOW READY.—Vol. LXIII. ofi “Tas Ececraician” (1,058 
pages), bound in strong cloth. Price 17s.6d.; post free, 18s. 6d. Now 
ready. Cases for Binding. Price 2s.; post free, 2s. 54. 

A complete set of “*' Тнв ELECTRICIAN " can be supplied. A number 
of odd volumes and some odd old back numbers, to help in making 
up complete seta, are also available. 


possible that a transmitting station may now be rigged up on the same 
spot. | 

Pat given periods Mr. Gregory and Mr. Vincent Smith, the engineers in 
charge of the Stancliffe Moors station, received messages from London, 
and satisfaction was expressed with the experiment. 

The Commonwealth Postmaster-General calls for tenders for tlie 
construction and equipment of wireless telegraph stations on North 
and South Head, Sydnoy, and on Freemantle Heights or Rottnest 
Island, Western Australia. Tne equipment must be capable of 
communicating with ships at sea up to 1,000 miles distant. Tenders 
have to be in by April. 

In the New York '' Tribune " a few days ago there appeared an 
article from the pen of Mr. W. A. Du Puy on the subject of what is 
described as a gigantic scheme of wireless telegraphy of the United 
States authorities. Shorn of its high falutin'," the article deals 
with the erection and equipment of the large power station of which 
full particulars appeared in Tux ELECTRICIAN for Feb. 19, 19:9 
(page 722). А T 

Woolwich.—As a result of negotiations between the Council and 
the Metropolitan Water Board а revised scale of charges for supply 
of water to the electricity works has been agreed upon, showing a 
saving of over £112 per annum. 

The chairman of the Electricity committee and the electrical engi- 
neer have been authorised to quote terms.to the proprietor of a lar 
factory in the borough for energy for lighting and power and for the 
hire and maintenance of motors, arc lamps, &c. The consumer requires 
that motors and lamps recently installed, and of tho value of £180, 
shall be taken over at that price. . 


TRADE NOTES AND NOTICES. 


“THE ELECTRICIAN" ELECTRICAL TRADES’. 
DIRECTORY AND HANDBOOK.—The 1909 Edition 
of the Big Blue Book, price 159, or post free in the 
United Kin gdom, 158, gd. The new and enlarged volume 
brings а great mass of statistical and technical data 
quite up to date, and the Directorial Division has been 
thoroughly revised and amplitied, | 

All branches of Electrical Engineering and Industry 
are fully treated, and Electro-Financial matters receive 
every attention in the new volume, which aggregates 
more than 2,000 pages. The Directory Division 18 
complete and thoroughly accurate, and has been com- 
pletely revised, All mere lists of members of Societies 
and Institutions (so easily and cheaply available) are 
excluded, as quite unreliable for Manufacturers' and 
Dealers' purposes, The full set of valuable Statistical 
and Engineering Tables, &c., have been very carefully 
revised and extended, and are now issued in handy book 
form. These are included in the 19og Big Blue Book, 
making it the most complete work of the kind ever 
published. | 


TENDERS INVITED. 


ILFoRD Urbaif District Council invite tenders for supply of 40 
Specification, form of tender, &c.. from Mr. 


Partington, clerk and solicitor, Town Hall, Ilford. бее also an 


| | ‚ advertisement. 
The installation stands on the top of the Burley Fields Hill, 900 ft. |: 


Tenders are invited for supply of telegraph and telephone matc- 
rial to the Postmaster-General's Department in Vicrorta. Tender 
forms and specifications from the Commonwealth Office, 72, Victoria- 


street, London, S.W. See also an advertisement. 


The Postmaster-General’s Department, in VicTORIA, require 
Tender forms and specifi- 
cations may be ohtained from the Commonwealth Offices, London, 


.S.W. бее also an advertisement. ! 


The Directors of the CALEDONIAN RariLwayv Co. invite tenders 


, for supply:of stores for one or two years, in their option. from Jan. 1, 


1910, including electric lighting material and fittings, telegraph. 
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appliances, telephones, &c., indiarubber, asbestos and gutta-percha 
goods, balata belting and packings, galvanised wire, &c., bolts and 
nuts, locks, oils and grease, screws, tools, &c. Specifications and 
forms of tender from the stores superintendent, Mr. John Fergusson, 
Charles-street, St. Rollox, Glasgow, where patterns can be inspected 
until 29th inst. Tenders to the secretary, Mr. J. Blackburn, 302, 
Buchanan-street, Glasgow, by Monday, Nov. 1. 


WARRINGTON Electricity and Tramways committee invite tenders 
for the supply of arc lamp lowering gear. Specifications from the 
Borough Electrical Engineer, and tenders to the Chairman of the 
committee by noon, Nov. 2. 


Lonpon County Council want tenders by 11 a.m. Nov. 1 for a 
ycar's supply of carbons, fittings, insulating materials, electric 
cables and wires, lamps, globes and shades, rail bonds, cable con: 
nections, lead solder, &c. Forms from the Council Offices. 


Lonpon County Council also want tenders by 11 a.m. Nov. З for 
the electric lighting of Buxton-street elementary school, White- 
chapel. Forms from the Council Offices. 


Lucknow (India) Municipal Board want proposals by Dec. 31 for 
the grant of а concession for supply of electrical energy, coal gas or 
oil gas for house and street lighting and other purposes. Particulars 
from the Secretary. 


The CHESHIRE LIX ES CoMMITTEE want tenders by 10 a.m., Nov. 19, 

for one year's supply of stores, including telegraph materials, steel 
fishplates, iron tubing, zinc sheets, tin plates, waste, oils, &c. Speci- 
fications, &c., from the Stores Superintendent, Warrington. 


Epsom Council want tenders by noon Nov. 2 for the supply of 
eight d.-c. long burning flame arc lamps. Specifications, &c., from 
Mr. А. C. Gilling, Epsom. 


Luton Corporation want tenders by noon Oct. 29 for supply of 
medium pressure single-core insulated cables. Specification, &c.. 
from the Electrical Engineer. 


The Municipality of BRovssA (Turkey) require tenders by Dec. 13 
for erection and equipment of electricity supply works and for the 
construction of an electric tramway. Conditions of tender and a 
list of British firms established at Constantinople may be seen at 
73, Basinghall-street, London, E.C. It is stated to be practically 
impossible for a British firm's tender to be considered unless pre- 
sented through an agent on the spot. 


TENDERS RECEIVED AND ACCEPTED. 


Woolwich Council received the following tenders for carbons for 
12 months :— ` 

Johnson & Phillips, (а) 15,000 pairs A " quality, £59. 18s. 9d. ; (b) 
60,000 pairs oriflamme, £168 ; (c) 1,000 pairs Brockie-Pell, £4 ; (d) 2.000 
pairs Excello, £27. 158. ; (e) 16,000 pairs yellow flame alternating, £45 ; 
General Electric Co., (a) £88. 10s., (b) £165, (c) £4. 1s., (d) £21. Pos (e) 
£45. 12s.; Oliver Arc Lamp (accepted for b and e). (a) £104. 16s. 3d , (b) 
£165, (c) £4. 9s. 9d., (d) £20. 12s., (e) £45. 128. ; Ship Carbons, (a) £105, 
(b) £173. 5s., (c) £4. 10s., (d) £20. 12s. 6d., (e) £47. 17s. 4d.; Electric & 
Ordnance Accessories Co., (a) £99, (b) £184. 158., (c) £4. 10s. за., (d) £24, 
(e) £48 ; Crompton & Co., (a) £54. 11s. 3d., (b) £227. 10s., (c) £4. 11s. 6d., 
(d) £21. 4s., (e) £67. 4s. ; Brockie-Pell Arc Lamp, (a) £60, (5) £238. 10s., 
(c) £4. 178. 6d., (d) £20. 10s., (e) £70. 885. ;: Sloan Electrical Co., (a) £105, 
(b) £216. 15s., (c) £4. 78., (d) £21, (e) £64; Siemens Bros. (accepted for c 
and d), (a) £91. 2s. 6d., (b) £276, (c) £4. 33., (d) £16. 19s., (e) £69. With 
regard to (a), the Council decided, in view of the variation in the amounts 
of the tenders, which seemed to indicate a great difference in the quality 
of the carbons offered, to have tests taken. 


Woolwich Council received the following tenders for supply of 
recording and other instruments for the pressure testing stations :— 

Nalder Bros. & Thompson, (a) 6 d.c. voltmeters, £52. 19s. ; (b) З a.c. 
voltmeters, £28. 10s. ; (c) 1 d.c. portable voltmeter, £4. 14s. 6d.; (d) 
1 a.c. portable voltmeter, £4. 14s. 6d. ; (e) 1 plug board, £5. 19s. 6d. ; 
Everett, Edgcumbe & Co., (a) £50. 6s., (b) £27. 10s., (c) £4. 8s. 3d., (d) 
£3. 148. 7d., (е) £2. 128. 6d. ; Elliott Bros. (accepted for all), (a) £56. 118, 
(b) £34. 11s. 6d., (c) £5. 9g, „ (d) £6. 28., (e) £2. 108. ; Johnson & Phillips, 
(а) £57, (5) £34. 16s., (c) £5. 10s., (d) £5. 10s., (e) £7. 10s. ; Siemens Bros. & 
Co., (a) £102, (5) £54, (c) £6. 14з., (d) £10, (e) £3 ; Kelvin & James White, 
(а) £64. 10s., (b) £32. 5s., (c) £5. 58., (d) £5. 5s., (c) £5. 5s. 


Southwark (London) Council received the following tenders for 
motor generating plant for Kennington Theatre :— 

British Electric Plant Co., (a) two 40 kw. motor converters, £350 ; (b) 
switchboard, £68 ; (c) two 3 kw. motor converters, £96 ; (d) switchboard, 
£32; General Electric Co. (acce pted for a and b) (а) £398. 103., (^) E37. 58., 
(c) £88. 10s., (d) £26. 10. ; Electric Construction Co., (a) £386, (b) £67. 10s., 
(c) £85. (d) £24; Pooley & Austin, (a) £376, (b) £57. 10., (c) £94, (d) 
£19. 10s. ; Siemens Bros. Dynamo Works, (a) £394, (b) £88, (c) £86, (d) 
£47; Crompton & Co. (accepted for с and d), (a) £339 alternative £363, 
less 10 per cent.), (b) £53. (c) £88, (d) £3. 68.; British Westinghouse Co., 
(a) £400, (b) £102, (c) £87, (d) £102 (switchgear included); Lancashire 


Dynamo Co., (a) £414, (b) £100, (c) £106, (d) £17; Mather & Platt, (a) 
£422, (b) £91. 10s., (c) £100, (d) £35. 12s.; Electrical Co., (a) £440, 
(switchboard included), (c) £82 (switchboard included). 


London County Council have received the following tenders :— 


440,000 Stoneware Ducts. 

Stanley Bros (ree. for acceptance) .. “ЕЗ 0 0 per 1,000 ducts. 
Joseph Place & Sons 0 5„5 - 

R. W. Blackwell & Co. ............... 15 Е 6 , уз 

Doulton & Co 12 00 „, js 

Robinson & Dowler .............. ..... 11 0 0 „. $5 

Ensor & Co. ............ € 10 5 0 „, - 

Hosea Tugby & Co. ..................... 10411 „ „, 

H. R. Mansfield 10 411 „ 3s 

Sutton & Coo . | 


917 3 
The estimate of the chief oficer of tramways was £4, 800. 
* Not in accordance with specification. 
(In all cases £100 was added for extra work.) 


Laying Stoneware Ducts. 


Reid Bros. (rec. for e) e . £26,622 0 

R. C. Brebner & Coo . 90,598 6 7 
R. W. Blackwell & Со............................ 34,055 7 7 
Callender's Coo s 00,009 5 6 
John Mowlem & Co . . 82,501 0 0 
Dick, Kerr & Co 7 31,496 18 11 
Bower Bros. .... eccesso, 31, 806 16 6 
Westminster Construction Co. 8 26,886 8 2 


Estimate of chief officer E29, 750. 

The Highways committee recommended that Reid Bros. be allowed to 
sublet to the undermentioned firms (or such other persons or firms as 
may be approved by the chief officer) the undermentioned work : (1) 
Associated Portland Cement Manufacturers and Martin Earle & Co., 
cement; (2) J. Stone & Co. and Redpath, Brown & Co., ironwork ; (3) 
W. Penfold, J. Manchester, N. Fortescue and Crane, ballast, sand, &c. 


High and Low-Tension Switchgear. 


Switchgear Co. (rec. for acceptance)............ £3,517 4 2 
British Westinghouse Co. ........................ 4,864 4 8 
General Electric Coo 4,225 1 3 
Electric Construction Co. ................... 4,175 12 0 
Ferranti Limite... . . А 4,111 11 3 
Spegnoletti Limited ............................ . 5,669 18 0 
Johnson & Phillips 3,625 0 0 
Estimate of chief officer, £3,550. 
Motor Generators. 

Dick, Kerr & Co. (rec. for acceptance. £1,206 0 0 
Electric Construction Co es... 5, 428 0 0 
Brush G. 4,997 0 0 
British Westinghouse Оба зар x 4,291 0 0 
British Electric Plant b ——— 97 4,251 0 0 
*Bruce, Peebles & Co. ........... V 3,939 0 0 
General Electric Co. %% — 8 3,821 10 0 
THU 3,457 10 0 


*Lancashire Dynamo Motor Co. 
Estimate of chief officer, £4,750. 
* Not to specification. 

The Highways committee recommend that the Switchgear Co. be 
allowed to sublet to the undermentioned firms (or such other persons 
or firms as may be approved by the chief officer of tramways) the fol- 
lowing work : (1) To Ferranti Limited, high-tension switches ; (2) to 
Everett, Edgcumbe & Co., instruments ; (3) to W. T. Glover & Co. T 
cables ; and that Dick. Kerr & Co. be allowed to sublet the rheostats 
to E, F. Moy (Ltd.), and other work to such other persons or firms as 
may be approved by the chief officer. 


Brumby and Frodingham Council have received the following 
tenders for the electric lighting of the streets :— 


Reid, Ferens & Co. ae oar bts Е 6 | Dewhurst Eng. Co....... £395 0 0 
C. Tidbury .. - 0 | Worcester Foundry Co. 376 0 0 
Elec. Meter Co. 529 17 6 | Wardle Eng. Co.......... 374 © 0 
Mansfield Eng. Co....... 517 17 0 | Hall & Matthews ...... 369 7 0 
W. T. Henley's Co....... 470 0 0 | Charles Pullan ......... 300 18 0 
Percy Trentham......... 413 0 0 | A. W. Hyde... .. 285 5 0 
Bradwell & Јеппвеп ... 412 0 0 | Johnson & Phillips.. oe 267 0 0 
Albert Dickinson & Co. 406 1 0 | Sydney Stobart & Со... 252 3 0 
Laing, Wharton & Cun- Northern Elec. Eng.Co. 251 18 0 
nington . 397 10 0 


Barking Council have received the following tenders for supply of 
].-t. service cables :— 

Western Electric Co. (accepted), £78. 5s. Siemens Bros. & Co., 
£80. 2s. 6d. ; W. T. Henley's Co., £82. 78. ; Johnson & Phillips, £82. 7s. 6d. 
W. T. Glover & Co., £82. 10s. ; British Insulated & Helsby Cables, 
£83. 15s. ; Union Cable Co., £65. 8s. ; Electrical Co., £82. 10s. 


Swindon and Highworth Guardians have accepted the following 
tenders :— 

Rye & Co.. 200-volt lamps (5 c.p. to 25 c. p.), 7s. 10d. per dozen; 
ditto, frosted (5 c.p.), 8s. 3d. per dozen ; Ediswan, switches, 93. per 
dozen; Bays & Co., electric wire, 13d., 18d. and 9d. per yard; flexible 
electric cord, 24d. per yard. 

The Metropolitan Asylums Board has accepted the tenders of 
W. J. Fryer & Co. at £60. 10s. for installing a 6 H.P. motor at the 
Mead ambulance station, and at £36. 6s. 114. for electrical work in 
the boiler house and laundry of the South-Western Hospital. 
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Hertfordshire County Council have accepted the tender of Rogers 
& Gowlett, at £138. 5s., for substituting metal filament lamps for 
carbon lamps in five schools with approximately 800 lamps. 


Aberdeen Council have accepted the tender of John Blaikie & Sons 
(lowest received) for an electric lighting installation for the city 
hospital at £610. 


Salford Education committee havc accepted the tendcr of Eck. 
stein, Heap & Co. for a main switchboard for the Technical Institute 
at £43. 15s. 


Watford Council has accepted the tender of the British Westing- 
house Co. for annual supply of transformers. 


. Kensington (London) Council has accepted the tender of W. Nash 
at £23 for the installation of an electric fan at tho Town Hall. 


Walthamstow Council have placed an order with W. T. Henley’s 
Telegraph Works Co. at £690 for feeder cable. 


Fleetwood Council have placed an order with the Klein Engineer- 
ing Co. for а cooling tower at £280. 


Dartford Council have accepted the tender of S. W. Gibson & Co. 
for wiring. 


The Postmaster-General's Department, Brisbane, have accepted 
the following tenders :— 

British Insulated & Helsby Cables for sheet copper, copper wire and 
Leclanche zines; Armorduct Mfg. Co. for copper wire; Brisbane Elec- 
trical Co. for glass cells for batteries, corks and tubes, magnesia sulphate 
and draw tongs; C. A. Stone for porous cups; Smellie & Co. for Salter's 
balances, bush hooks and Clyburn spanners ; J. Wilson for brass blocks; 
Perry Bros. for ratchet blaces, bag knives, lag lines, padlocks, pliers and 
scissors ; C. Gordon & Co. for brass wire brushes; Dunlop Rubber Co. 
for rubber pads; Lawrence & Hanson for cuporous pots; Trackson 
Bros. for sal-ammoniac and connecting screws; and С. Wills & Co. for 
spelter and sheet zinc. 

The Postmaster-General's Department, Melbourne, have accepted the 
tenders of Zwicker, Tod & Co. for porcelain insulators; R. Johnson, 
Clapham & Morris for g.i. wire; and J. Bartram & Sons for wall sets and 
bridging table telephones. 


BUSINESS NOTICES. 


We learn that the works of Mr. Gco. Ellison, manufacturing clec- 
trical engincer, at Warstone-lane, Birmingham, hive had to be 


extended, owing to his rapidly increasing business, and the. exten- | 


sions are now completed. Mr. Ellison is particularly well equipped 
for executing large orders for switches, circuit breakers, starters, &c, 


Siemens Bros. Dynamo Works Supplies Department.—On Nov. 1 
new premises will be opened at 59, Upper Thames-street, E.C., as 
London stores and showroom, where all the business of the supplies 


department will be in future conducted, including that hitherto | 


carried on at 6, Bath-street, E.C., and 1, Abchurch-yard, E.C. 


The new premises comprise six spacious floors and basement. A | 


tasteful display of the latest, designs in artistic electric light fittings 
and ehades, exhibited in conjunction with ** Tantalum ” lamps, will be 
а feature of the ground floor. The third floor is to be occupied by the 
manufactures of Messrs. Siemens Bros. & Co., and a comprehensive 


stock of all sizes of wires and cables will be carried. . The remaining | 
floors contain а comprehensive stock of all articles required by the | 


trade. These will include, besides Tantalum and carbon lamps, 
fittings and shades, conduit and fittings, arc lamps aud carbons, 


ammeters and wattmeters, small generators and motors,a large variety | 


of electrical accessories, and the harmless necessary electro vacuum 
cleaners. It is not out of place to say that the Siemens firms are 
In a favourable position in being able to manufacture at their exten- 
sive works in this country goods ranging from small incandescent 

to motors of 16, H. P., and from the smallest bell wire to 
an Atlantic cable. | 


Plant for Sale.—4A 25 н.р. electric motor (Haslam Engineering 
Co.) complete with starter (Bray, Markham & Reiss) is offered for 
Bale, price £50. See an advertisement. 


Patents Development.—The proprietor of patent No. 21, 181/1905, 
for « Improvements relating to Electrical Measuring Instruments,” 
desires to enter into arrangements for exploiting and developing 
same in this country. Applications to Messrs. Haseltine, Lake & Co., 
7 and 8, Southampton-buildings, Chancery-lane, London, W.C. 


CATALOGUES, &c. 


Тнк O.S. Wierna System.—Messrs. Siemens Bros. & Co. have 
ready a new catalogue dealing with the recent improvements that 
have been made in the O.S. wiring system. As this subject is of 


considerable interest at the present time, we are dealing fully with it | 


on another page of this issue. ' 
. Рувіыстту FOR OsRAM Lamps.—The General Electric Co. still 


continue their energetic, publicity campaign on behalf of Osram I E. C. 


lamps, and in pursuance of this we have received a copy of a postcard 
in which a cat, whose happy appearance we mentioned a few weeks 
ago, still appears. Another speciality is an ingenious arrangement 
whereby a switch on a postcard turns on an Osram lamp of similar 
quality and at the same time revolves & dial whereby the saving 
which can be effected between these new types and the old carbon 
filament lamps is shown in cold print. 

We have also reccived from the General Electric Co. а copy of the 
October issue of General Electric Progress," in which are illus- 
trated and described а number of the specialities made by this firm, 
including arc lamp resistances, switchgear of various kinds, lighting 
fittings, heating apparatus, and details of the Robertson lamp for 
sign work and the “‘ Pixielite " strip for decorations. 

EcriesE HEATING ÁPPARATUS.— The Electric & Ordnance Acces- 
sories Co., of Birmingham, have published a catalogue dealing with 
this topical subject, giving a full illustrated description of the 
various heaters made by the company. These include numerous 
sorts and sizes of apparatus which should amply fulfil the object for 
which they are intended. 

PENBERTHY INJECTORS.—A catalogue recently issued by Messrs. 
W. H. Willcox & Co., of Southwark-street, London, S.E., deals fully 
with their well-known Penberthy automatic injector. This appa- 
ratus is designed for low, medium and high pressures up to 200 lb. 
This firm’s auto-positive injector, which is supplied for working with 
high-pressures and for handling hot water, is also described. The 
information given is very full and will be found adequate enough for 
anyone wishing to go into this subject in detail. | 

CHEAP ELECTRIC APPARATUS.—-We have received from Mr. E. E. 
Coy, of Bootle, а pamphlet giving particulars of an electric kettle 
costing 7s. 3d., which should make it available for even the smallest 
consumer. 

ConDENSING PLANT.—The Mirlees Watson Co. send us a number 
of catalogues dealing with their condensing plant. 

TELEPHONES, &c.—Messrs. Baxendale & Co., Manchester, have 
ready a catalogue describing their telephone instruments. Various 
instruments essential for satisfactory telephone work are listed. 


Domestic Electricity.—There is quite à boom in New York just 
now on the subject of housework performed by electricity. An 
exhibition of appliances for domestic work is 
is being held in the Maddison-square Gardens, 
and has proved a great success. Besides the 
domestic appliances there are a number of 
side shows of an entirely electrical character 
which make the exhibition а great attraction. 
The public advertisements relating to the show 
give perhaps the best indication of its nature 
e wow and extent. 
ecd ie rue t Osram Lamps for Library Lighting.—The 
Ki at ee Тыш. librarian reported at the mecting of Finsbury 

ОЕ Ор NUES. (London) Council last week that the introduc- 
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BANKRUPTCIES, &е. 


The statement of affairs of E. A. Brandon 
(formerly trading as E. A. Brandon & Co. 
and the Atlas Engineering Co.), electrical and 

mechanical agent, &c., 33, Devonshire Cham- 
bers, London, E.C., shows liabilities £2,106 (£1,136 unsecured), 
assets £8. Failure said to be due to bad trade. | 


A receiving order has been made against Saml. Emerson Smith, 
electrical engineer, formerly of 271, High-street, Lincoln. First 
meeting of, creditors Nov. 4 at the O.R.'s, 10, Bank-strcct, Lin- 
coln; public examination on same date at the Sessions House, 
Lincoln. 
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MADISON SQUARE GARDEN 


The first meeting of creditors of Eric Eaton, electrical engineer, 
formerly of 12, George-strezt and 2, Strects-yard, Mossley-road, 
Ashton-under-Lyne, on Oct. 30 at the O.R.'s, Byrom-street, Man- 
chester ; public examination on Nov. 18 at the Town Hall, Ashton- 


|, under-Lyne. 


Ernest Goodman (trading at Goodman & Co.), electrical engineer» 
30, Hertford-street, Coventry, has been adjudicated bankrupt. 


A deed of assignment was executed by Chas. Arthur Heming- 
way (trading as Hemingway & Pritt). electrical engineer, 10, 
Eton-street, Richmond, on Oct. 17, 1908. Claims by Nov. З 
to Mr. G. E. Corfield, Balfour House, Finsbury-pavement, London, 
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BOOKS RECEIVED. 


Jopics of the undermentioned works can be had from The Flectrician office, post free 
on receipt of published price, adding 3d. for books published under 2s., and 5 per cent 
for books published nett. Add 10 per cent. for abroad or for foreign books.) 


„The Arithmetic of Electrical Measurements.” By W. R. P. 
Hobbs. 13th edition. (London: Thomas Murby & Co.) 1з. 

The Journal of the Municipal School of Technology, Manchester.’ 
Vol. L, Part III. (Manchester: Municipal School.) 

„Grundgesetze der Wechselstromthcorie.” By Fritz Hoppe. 
Part П. of Sammlung Elcktrotechnischer Lehrhefte." (Leipzig: 
J. A. Barth.) M.5. 

Theoretical Elements of Electrical Engineering.“ By C. P. 
Steinmetz. 3rd edition. (New York: McGraw-Hill Book Co.) 
$1.00 net. 

Radiation, Light and Illumination." By C. P. Steinmetz- 
(New York: McGraw-Hill Book Co.) 83.00 net. 

“ Results of Observations made at the Coast and Geoditie Survey 
between July 1, 1907, and June 30, 1908." By R. L. Faris. (Wash- 
ington : Government Printing Office.) 


PATENT RECORD. 


eec D". RÀ 
APPLICATIONS FOR PATENTS. 


Norg.—7 he undermentioned Applications (except those marked t) are nol open to public 
inspection until after acceptance of Complete Specifications. Those marked * are open fo 
inspection 12 months after the date attached to them, if they have not been published previously 
tn the ordinary course. Names within parentheses are those of communicators of inventions. 
When complete Specification accompanies application, an asterisk ts agixed. 


September 15, 1909. 
21,093 Cunnincton. Electric incandescence lamp fittings. ® 
21.109 Damey. Securing electric incandescent lamps.“ 
a, 113 Crompton & Co., MACFARLANE & Burcr. Electrical regenerative control appa- 
пш and systems. (Date applied for, 3/3/03. Comprised in application No. 


5,168, 3/3/09.)* 
September 16, 1909. 
21.156 Brown. Electrical advertisine arrangement. 
21,157 Taytor. Motor generators, boosters, balancers and auto-transformers for direct 
or alternatine-current circuits. 
21,179 BARBouR. Homopolar generators and motors and other electrical machines having 
| a laree number of collector wings. 
21.180 Barsour. Flexible electrical brushes or collectors. 
21.185 Berry & МАРКНАМ. Electric switches and switch fuses. 
21,190 GRAFTON. Electric telegraphs, particularly applicable to (НИЕ signals on 
board ships. 
21.219 Anogrson, Russert & Cray. Systems for the distribution of electric energy.“ 
21,222 Skinner. Iron poles for telegraphs, telephones and the like.“ 


September 17, 1909. 
21,239 TAVLIO Z. Charging and discharging secondary batteries or electric accum'ilators. 
21.249 Kourgg. Alternatine-current motor controllers. * 
21,261 Ноѕкікс. Drums or reels for coiling or transporting electric cables, wire, ropes 
and the like. 
21.285 25сноске. Metal filament incandescent electric lamps.“ 
21,303 B.T.-H. Co. (G.E. Co., U.S.) Selective switch systems applicable to electric 
traction systems and for other purposes. 


September 18, 1909. 
21,330 Grant & CuaApBUsN's (SHIP) TELESRAPH Co. Speed and direction indicating 
mechanism. 
21.940 Haitiwerr. Locking device for electric incandescent lamps. 
21.343 Kirwan & OUAN EV. Switches for breaking electrical circuits. 
21,374 Siemens Bros. & Co. Electrodes for arc lamps. (Date applied for, 5/10/08.)*f 


September 20, 1909. 
21,400 Отто. Testing the pull or strength of magnets. 
21.424 Вородм. Ejec tors elec? rically operated. 
21,441 CHamBers. Controlling electrical quantities by means of sound waves, and 
apparatus therefor. 
21,480 B.T.-H. Co. (С.Е. Co., U.S.) Electrolytic condensers. 
21,481 B.T.-H. Co & D'Arcy. Electric energy meters. 


September 21, 1909. 
21,517 80 са CROWLEV. Electric batteries or accumulators. (Addition to No. 
002,09.) 

21,526 Watkins. Insulator for supporting the current rails of electric railways and 
tramways. 

21,540 Siemens BROS. Dynamo Works. (Siemens Schuckertwerke G. m. b. H., U.S.) 
Poly phase commutator dynamo- electric machines.“ 

21,541 Siemens BROS. Dynamo Works. (Siemens Schuckertwerke C. m. b. H., Germany.) 
Regulatine the transfer of electrical energy between two electrical Systems 
having different electric frequencies.* 

21,542 Siemens Bros Dynamo Works. (Siemens Schuckertwerke C. m. b. H., Germany.) 
Polyphase commutator dynamo-electric machines.“ 

21.564 Royce. Electric heaters.* 

21.577 B. T.-H. Co. (G. E. Co., Akt.-Ges., U. S.) Machines for use in the manufacture of 
incandescent electric lamps. 

September 22. 1909. 

21,595 LiopLe. Liquid controllers and starters for electric motors. 

21,596 Burritt. Inspection and extension fitting for electric wiring. 

21.606 шоре. Dynamos and motors. | 

21,022 TAvLoR. Motor-generators, boosters, balancers, auto-transformers, and gene- 
rators for direct and alternating-current circuits. 

21,637 кек Electric telegraphs particularly applicable to transmitting eienals on 

oard ship. 

21,659 HERBERTS. Impedance switches and regulators. 


September 23, 1909. 
21.681 Ногрѕмоктн. Heating steam and other pipes by electricity. 
21,682 Fercuson. Voltage regulators for dynamo-electric machines. 
21,752 Bios. Senders of tele-selectors.* 


September 24, 1909. 
21,803 BEARDMORE & Со. & Sykes. Automatically controlling the reversal of electri- 
cally-driven machine tools. 
21.807 Boppam. Electric lifts. 
21,845 GRarFTON. Obtaining constant potential in an electric circuit supplied from a 
generator running at variable speed. 
Tl, 884 Gray. (Frank J. Seabolt, U.S.) Electric lamp fittings.* 


September 25, 1909. 
21,934 THompson. (A. C. Elliott, U.S.) Registering devices for use in connection with 
ships’ teleeraph apparatus and the like. 
21,940 Gray. (Frank J. Seabolt, U.S.) Electric clock winding mechanism“. 
S2ptember 27, 1909. 
21,957 WHITELAW & MALKIN. Electric motor-controlline apparatus. 
21,962 Mitton. Interrupters for magnetic ignition purposes. a applied for, 20/10/08 
Comprised in Application No. 22.271, dated 20/10/08. 
21,978 Siemens & HALSKE AKT.-GEs, Automatic telephone О ЭРЫ for calling one 
of several subscribers on th? same line. (Date applied for, 19/11/08.)*t 
21,994 Scuuipr. Portable arc lamps. (Date applied for, 27/5/09.)*+ 
21.998 TANNER & CLAREMONT. Electric cables. 
22,029 DENEREAZ. Socket and plug for electric lamps and other apparatus utilising 
electric current.* 
22,032 Lewy. Electric pocket lamps.* 
22,044 PickvANCE. Troughing for the reception of electric cables. 


September 28, 1908. 
22,081 Mov & BasriE. Electrically-operated scenery raisine gear.* 
22,087 Munro & RaiLLEsS ELECTRIC Traction Co. Trolley-arms or collectors for 
electrically propelled vehicles running without rails. 
22,125 KoEcHLiN. Illumination of looms by means of electric lamps. (Date applied 


for, 16/7;20.)*t 
September 29, 1909. 
22.141 Heap. Switching devices for alternating-current circuits. 
22,149 Акмѕткомо. Automatic working of tramway points as applied to electric cars 
for the streets 
22,212 BLANK & HERRAN. Automatic transformer. 
September 30, 1909. 
22,227 Cil BERT. Flame arc lamps. 
22.273 Meszaros, FAwNs & McCracken. Electric filament lamps.“ 
22.287 HIGHFIELD. Manufacture of supply conductors. 
22,302 HEIMANN & SCHAFFER. Method of working arc lamps in series with incandescent 
lamps. (Date applied for, 1/10/08.)*f 
October 1, 1909. 
22.374 Cowper-CoLes. Electro deposition of metals. 
22,385 Номе & TAvLoR. Electric switches and the like.» 


October 2, 1909. 

22,450 Davies. Magnetic switch. 

22,452 FLINN. Alternating-current generators and motors. 

22,454 Royce & Hurley. Electrical capstans, electrical cranes and other electrical 
lifting, winding, or hauling appliances. 

22,458 Krause. Metal filament lamps having filament carriers arranged elastically. 
(Date applied for, 10,09.) 

22,479 Ро W of windings in electrical apparatus. (Date applied for, 
12.12/08.) 

22.401 Giciio. Rectifying alternating currents. (Addition to No. 17.742 /09.) 

22,507 CHURCHARD & Gore. Apparatus for use in connection with telephones for record- 
ing and registering the number of calls made. ; 


SPECIFICATIONS PUBLISHED. 


1908 SPECIFICATIONS. 

17.461 Hape. Ironclad electric switches and switch fuses. 

19,482 HotMEs. Trolley-heads for electric traction. 

19,885 Bicce, Burr & Wess. Induction coils and transformer apparatus. (Post - 
dated, 22/3/09.) 

20,098 BoEeckEL, GRUNBERG, KRukovski & LuxemBourc. Dynamo-electric machines. 

20,312 BRITISH INSULATED & HELsBY CABLES & Bayes. Sealing of cases for contain- 
ing electrical and other instruments. 

20,472 TayLor. Brake blocks, electric collector shoes, and the like. 

20,721 LANG & JOHNSON-LUNDELL ELECTRIC TRACTION Co. Control of electric motors. 


. 20,895 Peck. Relay apparatus for polyphase alternating-current circuits. 


21,490 Wacner. Electrically-driven trains especially applicable to trackless trains. 
(Addition to No. 4.687,08.) 

21.596 B.T.-H.Co. (G.E. Co., U.S.) Signal systems for railways and th» like. 

21.988 Spencer. Controllers for use in connection with electrically-propelled tram- 
cars and like vehicles. 

22.134 B. T.-H. Со. (G.E. Co., U.S.) Protective devices for electric distribution systems. 

22,824 Soc. D'ELECTRO-CHIMIE & HULIN. Electrolytic production of sodium and the 
like. (Date applied for, Nov. 2, 1907.) 


‚ 23.170 MANDERS. Production of continuous electrical oscillations. 


23,341 Siemens Bros. Dynamo Works & THoMPsoN. Mechanical operation of electric 
motor controllers. 
24,348 RAwLINGS, HANDCOC & Dykes. Sheathing of electrical F res. 
24.355 & 24.356 ScHAuLt. Depolarisers for electric batteries. (Date applied for, 9/7/08 
24,018 ArPLEBY & Drew. Electric automatic call-boards for controlling time signals 
and apparatus connected therewith. 
24,759 HouwsriELD. Electric ignition devic23 particularly for internal-combustion 
engines. 
25.134 Bryant & Pearson. Controlline apparatus for the distribution of electricity. 
25.461 RAwLinGs, HANDpCOCK & Dykes. Fixing electric A nw 
25,547 Boscu. шакар apparatus. (Date applied for, 6/11/98.) 
25,556 B.T.-H. Co. (G.E. Co, U.S.) Regulation of the power-factor in systems of 
alternating electric current distribution. 
25,758 BavrEv. Trolley head for electric cars. 
25,788 CLARKE. Multiple contact vibrator for ienition, induction and shocking coils, 
telephone, telegraph, electric bell, and electromagnetic apparatus. 
25,954 VON ZwgiGeEnGK. Maenetic blowouts for electric switches. 
26.239 Murpay. Electric clocks. 
26.283 Licht ErgcrRIC Motor Co. & Hiaccins. Electrically-driven rotary brushes. 
26.285 De Manris. Electric batteries. (Post-dated, 17/3/03.) 
26,287 B.T.-H. Co. (A.E.G.) Incandescent electric lamps. 
26.356 BincHam. Electric furnaces. 
26,420 BERT Detachable terminal for high and low-tension electric wires on motor 
vehicles. 
26,685 Siemens Bros. Dynamo Works. (Siemens Schuckertwerke Ges.) Portable 
electrically-driven drilling machines. . 
26,894 BIND & Tuowsow-BgNNETT. Electric ignition apparatus for internal combustion 
engines. 
27.283 LANDIS & Gyr. Alternating-current meter. 
27.323 BAKER & Pearce. Automatic electric timing switch. 
27,685 LEITER. Means for reversing the connections of dynamoelectric machines. 
28,076 Mitts. (Maschinen und Dimpfkesselfabrik ' Guilleaume Werke Ces.) Cone 
tact device on travelline bridze crane. 
28.177 Marsu. Holders or sockets for incandescent electric lamps. 
28.190 TiRRILL. Electric voltage regulators. (Date applied for, 27/4/08.) 
28.285 Воот. (McNaughton.) Electric batteries 
28.286 Воот. (Jackson & McNaughton.) Electric self · winding clocks. 
28.287 BourT. (Jackson & McNaughton.) Electric secondary clocks. 
28.343 Watt tes. Maenetoelectric ignition devices for internal combustion and like 
engines 
28.522 Ѕмітн & Puittips. Voltme ters. ammeters, wattmeters, and like electrical indi- 
cating and recording instruments. 
28,554 ScHAFFER. Flat incandescont filaments for metallic filament lamps. (Date ap- 
plied for, 2/1/98.) 
1909 SPECIFICATIONS. 
72 BogCKEL, GsuNsERG, KruKkovski & LuxgeMBonROG. Dynamo- electric machines. 
(Date applied for, 24/9/08.) 
241 Cooper. Safety box for packing incandescent electric lamps. 
318 Marks. (Chicago Coil Co.) {Induction ceils for ignition and other purposes, а 
759 Dey. Controlling electric motors, 
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1.125 DemutH. Machines for covering electric wires and the like. | 

1.509 Sıemens Bros. Dynamo Works. (Siemens Schuckertwerke Ges.) Control of 
current and voltage in dynamoelectric machines. 

1.673 BiRCHALL. Lamp-holders for electric incandescent lamps. 

1.788 Taylor. Electric signalling systems for railways and the like. (Date applied for, 
30/1/08.) 

2.151 SmitH. Telephone systems. (Addition to No. 22,638/07.) 

2.845 DEczNER-BoNiuG, Wireless electric signalling devices for indicating the relative 
positions of ships. 

3.628 Fl. OOO. Electric switches. 

3.637 Wricut, Directly converting an ordinary electric lamp-holder into a switch 
lamp-holder. 

4317 Siemens Bros. Dynamo Works & Payne. Retarding mechanism for electric 
motor starting switches, valves and like apparatus. 


COMPANIES’ MEETINGS AND REPORTS. 


— — 


Cuba Submarine Telegraph Co. (Ltd.) 


The seventy- sixth ordinary general meeting was held on Wednesday, 
Mr. CHARLES W. PanisH presiding. 

The SECRETARY (Mr. James Scott) read the notice calling the meet- 
ing and the auditors' report. | 

The CHAIRMAN said: The report refers to the working of our com- 
pany from January to June last, which represents the busy period of the 
year in Cuba. The general conditions of trade on the island will explain, 
to some extent, why our traffics are about the same as they were last 
vear—for although our revenue comes largely from through traffic to and 
from the West Indies, I find that generally the same conditions which 
maintain in the island of Cuba exist also further south. From the 
revenue account you will see that the earnings from traffic receipts 
amounted to £15,926, as compared with £16,352 last year, thus showing 
a decrease of £426; the interest from investments was rather larger— 
namely, £1,772, against £1,719—and, taking transfer fees into the account, 
we finally arrive at a total receipts of £17,706, against £18,079, or a reduc- 
tion of under £400, but even this item was actually less, for the re- 
ceipts of £16,352 included a sum of £194, which really belonged to the 
previous half-year, and the correct receipts were therefore £16,158, 
leaving the actual decrease in traffic only £232. On the other side of 
the account, expenditure amounted to £6,635, against £6,523 in the cor- 
responding six months of last year, an increase of £112, but this amount 
is more than accounted for under the item of Expenses at stations," 
which came to £4,623, against £4,460, the increase being due to small 
cable repairs, which figure at £524 in place of £241. The actual results 
enable us to place £3,000 to reserve, to pay the usual dividend on the 
preference shares at the rate of 10 per cent. per annum, which amounts to 
£3,000, and to ask your approval of a dividend on the £160,000 of ordinary 
share capital at the rate of 6 per cent. per annum, free of income tax. 

I think we may be well satisfied with such results, especially in a 
period when general business, from one cause or other, is greatly depressed 
in many ways. The reserve fund now stands at the respectable figure 
of £114,000, but we must not let it stop here, for we should remember 
that each year increases the age of our cables, and the reserve fund con- 
tains the provision we have made for their gradual depreciation. I need 
not enlarge on this point, for I know most of you gentlemen are well 
acquainted with the working of cable companies, and are perfectly aware 
that the way to maintain the value of your property is to have a strong 
reserve, capable of meeting any calls which may be made upon it. I am 
glad to confirm the information given you in the report that all the cables 
are now in good working order. 

Gentlemen, before closing these remarks, I would like to mention that, 
with great regret, I have been obliged on personal grounds to ask my 
colleagues to relieve me of the dutiesof beingthe chairman of this com- 
pany, and Mr. Keith, whom we re-clect as a director to-day, has very 
kindly agreed to take my place. I have had the pleasure of being your 
director for 18 years, and for 14 of these have had the honour of acting as 
your chairman, and I wish to assure you that I do not believe that there 
is any board in the City of London more united in the policy and conduct 
of their business. We have always worked in perfect harmony to the 
best of our abilities for the good of the company, and in this we have 
always been greatly assisted by our most efficient secretary, Mr. James 
Scott. Iam confident we shall have an excellent chairman in Mr. Keith, 
who has been so closely connected with the company for the last 33 years, 
both in Cuba and here, and I feel sure you will extend to him the same 
valuable and sympathetic support which you have always so kindly 
shown towards me, and for which I beg to offer you my best thanks. I 
now move the adoption of the report and accounts. 

Mr. GEORGE KEITH seconded the resolution, which was carried 
unanimously. 

A resolution approving the dividends was also passed. 

. The CHAIRMAN then proposed that Mr. George Keith be re-elected 
а director of the company, and said he felt strongly that in Mr. Keith 
they had a gentleman who would make a most excellent chairman. 

Mr. ROBERT K. GRAY seconded the motion, and said he endorsed 
every word which had fallen from the chairman. 

In reply to Mr. Lyddon, the CHAIRMAN said his co-directors had 
signified their desire that he should remain a director, and he was willing 
to do so. 

The resolution was then carried unanimously. 

After Mr. Keith had returned thanks the retiring auditors were ro- 
appointed. 

Mr. A. J. M. DRYSDALE: As this, to our regret, is the last time we 
are to have Mr. Parish in the chair, I beg to propose that we accord him 
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our very hearty thanks for the excellent manner in which he for во long 
has presided over the affairs of the company. | 

Mr. GEORGE LYDDON seconded the resolution, which was carried 
unanimously. 

The CHAIRMAN having returned thanks, the proceedings terminated, 


Montevideo Telephone Co. (Ltd.) 


The twenty-first annual general mecting was held on Wednesday, Mr, 
CHARLES Lock in the chair. 

The SECRETARY (Mr. Robert H. Rivers) read the notice convening 
the meeting and the auditors' report. 

The CHAIRMAN said: I think you will find that a comparison 
between the accounts and balance-sheet for this year reveals a steady 
expansion of the company's business. The gross receipts from all 
sources, excluding interest on securities, amount to £43,045, against 
£39,261 for the previous year, an increase of £3,800. Working expenses 
have increased by roughly £3,000 in which, however, are included the 
grant of £500 made to our late chairman, Mr. F. W. Jones, and the fee 
paid to Sir John Gavey in connection with the special mission to Monte- 
video. Apart from the special causes the extra working expenses may 
be considered to be normal and corresponding to the expansion in the 
business. The increase in the London expenses is very small. Tho 
result is a balance of net profit of £19,931, against £19,400 for the pre- 
vious year, an increase of over £500. Out of this balance we have set 
aside £11,000 to depreciation. This involves a change, perhaps in name 
only, from our previous practice. Last year we allocated to reserve 
fund £6,000, and to reserve for renewal of plant £5,000, or £11,000. The 
sime practice has obtained in previous years. The object of these funds 
has been to provide for certain expenditure of a capital nature, such as 
the purchase of property in Montevideo on which some of our exchanges 
are located, ard in purchasing certain securities which figure in our 
balance-shect, but а very large part of these moneys was applied, as has 
been explained in previous years, in paying the cost of connecting new 
subscribers and renewing old apparatus and plant which has been met 
out of revenue, and not out of capital. This hardly constitutes a reserve 
in the real sense of the term, and having regard to all the circumstances, 
particularly to the fact that we may have to embark upon the installa- 
tion of а new underground plant, which would involve the scrapping of 
some of the overhead wires, fittings, &c., we thought it better to com- 
mence anticipating this necessity, and £11,000 has therefore been applied 
as depreciation, rather than call it reserve fund. After making this 
allocation sufficient profit remains to permit of the usual final dividends 
of 24 per cent. on the preference shares and a further dividend cf 3 per 
cent. on the ordinary shares, which, with the interim dividends, make 
5 per cent. for the year on the preference and 6 per cent. fcr the year on 
the ordinary shares. This will be the third year in succession we have 
been in the fortunate position of being able to pay 6 per cent. on the 
ordinary shares. Ап examination of the accounts bears out my opening 
remark that the business shows steady. progress, although, cf course, we 
do not claim that it is anything very brilliant. This is a busine:s, how- 
ever, which requires careful handling, economical management und close 
attention to details to carry on profitably. ; 

Reference was made last year to the question of the Uruguayan 
Government nationalising the telephone servicc. "This question had 
been in the minds of the Government for some time, and we decided that 
the matter was of such importance to this company that a special repre- 
sentative ought to go out to Montevideo to protect our intereste. For- 
tunately, we were able to arrange with our consulting engineer, Sir John 
Gavey, than whom we could not have a more fitting representative, to 
go over to Montevideo. Before associating himself with this Company, 
їп the capacity of consulting engineer, he had visited Montevideo and 
made a personal inspection of our system. He was absent from London 
for a period of four months, which permitted of his being in Montevideo 
or its vicinity 2} months. While he was there the question of the 
national telephone service was under consideration by the President, 
and an executive committee to whom the matter had been referred. It 
was necessary, therefore, that a full presentment of the company's case 
should be submitted in the same quarter, and this was at once proceeded 
with. We have since been informed that the Government project has 
been recommended by the President to the consideration of the Chambers, 
during the present extraordinary session of the Legislative Chamber. 
Our legal representative, therefore, took the opportunity of supplement- 
ing the petition, presented personally by Sir John Gavey, by a fresh 
petition dealing with the matter up to date, and, of course, embodying 
the same project of law as we have already submitted, and which Sir 
John went up specially to support. Having regard to the various con- 
siderations affecting the matter, we are not unhopeful that equitable 
and businesslike counsels will prevail, and that this company will be 
granted the concession it has so long sought, to enable them to give an 
eflicient and up-to-date service to the Montevidean publie at a moderate 
cost. I should like to take this opportunity, as I am sure my colleagues 
on the board also desire to do, of thanking our legal representative and 
general manager for the close attention and vigilance which they have 
devoted to the affairs of the company during the past year, and also our 
friend Sir John Gavey for undertaking the long and arduous journey to 
Montevideo. I now move the adoption of the report and accounts and 
the declaration of the dividends set out therein. 

Mr. J. J. LE MARCHANT seconded the resolution, and this was car- 
ried unanimously. 

A discussion followed. 
Mr. J. J. Le Marchant was then re-elected a director, and the retiring 
auditors were re-appointed. 

Mr. J. E. KINGSBURY then proposed a vote of thanks to the chair- 
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man and directors. The chairman, he said, had mentioned that an 
English engineer had advised the Uruguayan Government, but he did 
not mention that engineer's name. For many years they had known 
that there was an English engineer whose views as regarded the cost and 
results of telephone services had been amply proved to be delusive. If it 
should happen that that was the English engineer who had been advising 
the Uruguayan Government they could only expect a similar result to 
acerue to them as had, unfortunately, resulted in the case of many 
English public bodies. 

The motion was seconded by Mr. Herzheim and carried unanimously, 
and the proceedings terminated. 


CLEVELAND & DURHAM ELECTRIC POWER (LTD.) —At the meeting on 
Wednesday the chairman (Mr. Chas. Emmott) said trade depression had 
a three-fold effect upon an industry such as theirs. It reduced the con- 
sumption of current of consumers already connected, and their capital 
having been spent, the amount of the reduction practically represented 
reduced profit; it retarded the volume of new business contracted for ; 
and thirdly, trade depression did not permit, in their case, of a substan- 
tial reduction in working expenses as was sometimes possible in other 
works. In their area there were about 150 pits, most of which could, 
at profit to their owners and that company, be connected to their Cleve- 
land Company's mains system. They expected ultimately to do a very 
large business in that direction. The Eight Hours Act would not come 
into force in Durham and Northumberland until Jan. 1 next, and owners 
refused to spend money until they knew what was going to happen. Не 
thought, however, that in order to increase their outputs in a given time 
and to decrease working expenses colliery owners would be compelled to 
adopt more efficient labour-saving plant. The use of electricity in mines 
was being rapidly extended all over the country, and there were many 
collieries in Durham which were now run entirely by that form of power. 
The cost of gencrating current was as low as the best engineering practice 
could get it. While there were signs that trade was improving. those 
best able to judge believed that it would be slow, and the directors had, 
therefore, thought it right to pursue a strictly conservative policy in 
dealing with every item in the accounts. They had, therefore, taken no 
credit for any profits on uncompleted contracts with their associated 
companies. They, nevertheless, held strongly that their investmentin 
the Parliamentary Company would prove a profitable one, and they had 
in no way modified their opinion as to the excellent area which the Tees 
and iron mines districts presented from a power supply point of view. 
All the connections were bound to lead to an increase in revenue as trade 
improved, and already the results showed considerable improvement for 
the current year compared with the year covered by the accounts. 


CLYDE VALLEY ELECTRICAL POWER CO.—The directors’ report for the 
June half-year, submitted to the half-yearly meeting on Friday last, 
showed a credit in net revenue account of £4,084, which is carried for- 
ward. . Contracts for 27,725 н.р. have been entered into, an increase of 
3,344 H. P. in the half-year. 


COMPANIA ANGLO-ARGENTINA DE ELECTRICIDAD. —The gross income 
for the year ended June 30 (which owns electricity works in several towns 
in Argentina) was $209,772, and the net profit $113,380. $18,164 has 
been written off for amortization and special reserves, $15,000 placed to 
reserve, $71,080 devoted to payment of 8 per cent. dividend and $4,464 
carried forward. The total amount expended on the company's five 
stations is $971,786. 


CORDOBA LIGHT, POWER & TRACTION CO. (LTD.)—The directors 
report to Sept. 30 states that the balance profit to that date, after 
meeting all charzes, including debenture interost, is £15,410. 1t is 
proposed to pay a dividend at the rate of 2 per cent. (less tax) and to 
carry forward £5,191. 


EDISON & SWAN UNITED ELECTRIC LIGHT CO. (LTD.)—The twenty-sixth 
annual report for the year ended June 30 last, states that the net revenue 
account shows £26,836. 8s. 7d. brought forward from profit and loss 
account. Interest on debenture stocks has absorbed £15,701. 168. ; 
£5,500 has been set aside as depreciation on freehold and leasehold 
property, plant and tools; £4.000 has been applied in writing down 
values of stocks, and £1,213. бв. 3d. reserved on account of bad and 
doubtful debts. The result is a credit balance of £421. 6s. 4d., added to 
£9,606. 1s. 2d. brought forward from previous year, making £10,027. 7s.6d. 
which the directors propose to carry forward. The cost of establishing 
the business, goodwill, & с. (£390,432. 8s. Id.), has been brought forward 
at the figure standing in the last balance-sheet, as has also the item of 
freehold and leasehold property and plant, with the addition of amount 
expended to June 30, 1909, less depreciation. The shares of the Altrinc- 
ham Electric Supply (Ltd.) have been taken at par, as in previous years. 
This concern continues to be satisfactory, and paid a dividend of 7 per 
cent. for the year ended Dec. 31 last. Its indebtedness to this company 
has been reduced by £155. 2s. 3d. There has been expended on capital 
during the year £19,813. Os. 9d., almost entirely on account of additions 
to buildings and plant in connection with the manufacture of metal 
filament lamps. The manufacture of these lamps has been considerably 
extended during the year, and the satisfactory results attained justify 
the directors in looking forward to a large and remunerative trade in the 
future. 

The death of Mr. Н. Wolfenden, junr., is announced and the election of 
Mr. Wm. Murray to fill the vacancy. Mr. Eustace C. Quilter has also 
been clected a director. ied Р 


ELECTROLYTIC ALKALI СО. (LI D. The directors’ report for the year 


ended Aug. 3] states that net profit, after allowing for depreciation, 
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interest, renewals, repairs, upkeep of buildings, plant, machinery, tools, 
&c., was £11,919. £10,255 was brought forward, making £22,174. There 
is now three years’ dividend due on the preference capital, and the 
directors propose to pay one year's dividend, absorbing £6,907, carrying 
forward £15,177. 

HURST, NELSON & CO. (LTD.)—The directors’ report for the year ended 


July 17 states that the gross profit was £33,283, and after payment of 


various expenses, there is a balance of £10,910. The directors recommend 
a preference dividend of 6 per cent. from May 15 to July 17 last, placing 
£686 to special reserve fund for security of preference dividend, and carry- 
ing forward £6,170. 


WESTERN TELEGRAPH OO. (LTD.)—The directors, after transferring 
£90,000 to general reserve, £5,000 to maintenance ships' reserve, 
£10,000 to marine insurance fund and £10,000 to land and buildings 
depreciation, have decided to recommend a final dividend of 3s. per 
share, making, with previous distributions, a dividend of 6 per cent. 
for the year ended June 30 ; and also the payment of a bonus of 2s. 

r share, both tax free. The balance of the account is carried forward. 

he register of transfers will be closed from Nov. 2 to 10 inclusive. 


NEW COMPANIES, MORTGAGES AND CHARGES, &с. 


mH NEW COMPANIES. | ; 


HOWE ELECTRICAL ENGINEERING CO. (LTD) (105,542) — Кер. 
Oct. 22, capital £5,000 in £1 shares, to take over the business carried 
on at 16, Redcross-street and 144, Moor-street, Liverpool, and at 24, 
New-road, Blackburn, as the Howe Electrical Engineering Co. Private 
company. The first directors are S. Lord, J. W. Garsden, Blackburn, 
and L. F. S. Sington. Reg. осе, Mersey Railway Buildings, 18, 
James-street, Liverpool. 


MAGNETO CO. (LTD.) (105,528.)—Reg. оп Oct. 21, capital £500 in £1 
shares, to acquire business belonging to Н. W. van Raden and J. J. 
Horne, at Dreadnought Works, Phillip-street, Aston, as the Magneto 
Co., and to carry on the business of magneto and electrical manufac- 
turers, dealers and inventors, manufacturers of and dealers in motor 


cars, engines and fittings, &c. Private company. J. J. Horne is first. 


director. Reg. office, Dreadnought Works, Phillip-Street, Aston. 


MORTGAGES AND CHARGES. 


CUNNINGTON & HARRIS (LTD.) —Debenture, dated Oct. 1, 1909, to 
secure £250, charged on the company's undertaking and property, 
present and future, including uncalled capital, Holder, Susannah L. 
Attrill, 23, Villiers-street, Strand, W.C. 

DELHI ELECTRIC TRAMWAYS & LIGHTING CO. (LTD.)—Issue on 
March 29 of £2,000, and on May 20 of £2,000 debentures, parts of a 
series of which particulars have already been filed. 

ELECTROLYTIC ALKALI CO. (LTD.)—Issue on Oct. 11 of £3,200 deben- 
tures, part of a series of which particulars have already been filed. 


COMPANY REGISTERED OUTSIDE THE UNITED KINGDOM. 

WASHINGTON TRACTION CO,— Particulars filed Oct. 15. Capital stock 
$3,500 000 in shares of $100 each. Reg. in Washington, U.S.A., on 
May 6, 1909. British address, 25, St. Swithiu's-lane, E.C., where 
A. T. Martin is authorised to accept service. 


CITY NOTES. 
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MEMORANDA (Oct. 28).—Bank rate 4 per cent. (since October 14, 
1909). Price of silver, 25 d. per oz. Consols 82,55 —82,*, for money; 
822—821 for account. Consols Pay Day, Nov. 4; Stock and Shares 
Continuation Days, Nov. 9 and 24; Ticket Days, Nov. 10 and 25 ; 
Pay Days, Nov. 11 and 26; Mining Shares Carry Over Day, Nov. 8. 

Prices or METALS (London).— Copper, cash, 55 %; three months, 
5713. Lead, English, 1538134; foreign, cash, 150; ; three monthe, 
13}. Speller, cash, 235; three months, 233. Tin, English, 155—137; 
foreign, cash, 1383 ; three months, 140}. Jron, Cleveland, cash, 51/-, 
and three months, 52/14. Magnet Steel (price supplied by W. F. 
Dennis & Co.), £55. 


CALCUTTA ELECTRIC SUPPLY CORPN. (LTD.)— The number of units 
delivered to consumers during the five weeks ended Oct. 1 were 
974,050, compared with 782,821 units in the corresponding five weeks 
of 1908. 

CITY OF BUENOS AYRES TRAMWAYS (1904) (LTD.)—A dividend of 
ls 3d. per share (less tax) for the three months ended Sept. 30 is 
announced, 

METALLIC SEAMLESS TUBE CO. (LTD.)—The accounts show а net 
profit of £1,170, and £4,540 was brought forward. A dividend of 74 
per cent. is recommended on the ordinary shares. 

ST. JAMES’ & PAUL MALL ELECTRIC LIGHT CO.—The amount of clec- 
tricity sold by this company during the nine months ended Sept. 30 was 
6,570,550 units, estimated to produce £80,557, against 6,538,027 units, 
which produced £81,905, for the corresponding period last year. 

WEST AFRICAN TELEGRAPH CO. (LTD.)---An interim dividend at the 
rate of 4 per cent. per annum on the shares of this company is 


$ announced for the six months ended June 30. 


Н 
р 


| руа | 
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ELECTRIC TRAMWAY AND RAILWAY TRAFFIC ELECTRICAL COMPAN IES’ SHARE LIST. 


| 
RECEIPT B. | Lasr| ` Price RATE D BUSINESS 
| Drvi- NAME. wed. PER CENT. “Doe” Weer bi 
t DEND | ° * • 
LINE. Week 3 Inc. or Рес. Асоввалти. f — | — OO 9 итрар Highs Low 
ended. L (a) No. ОЁ Amount. | or Бес. Electricity Supply. £ 8. d. est. | est, 
eeks. ' (a) M 10 5/0 | Bournemouth & Pools Elec. Sup. Ord. ....| 941—101; 5 17 0 | Маг, Sep | .. | oe 
£ £ ; £ £ 10 4/6 | Do. 4j per Cent. Cum. Pref............. 9j—10 | 4 10 0 Feb, Aug vs 
Aberdeen Corporation . Oct. 20 1,244 | — 30,670 |— 678 f 10) 6 8 6 Fr Cent. Cum. Second Pref. ...... 10 180 5 14 00 Feb, Aug 
Pons „%% zu. 15 — 13 41 9019 |— 95 St. | 43% 2 Deb. Stock (red.) ......| 101—104 |4 9 0 дап, July p 
poate Argen bine „ „ 21 | 40,850 | + 3,2294 42 1,645,960 4-101,356 ½ 5| 2/0 Bromley 1 ent) El. Lt. & Power Shares.. 4—4 6 00 pril, Oct. - 
Ayr Corporation .......... „ 23 + 16| 23 8,733 — 86 St. 4% Ist Debs . 93 — 4 16 0 May, Nov "d 
Baker St. & Waterloo Ву... „ 2 3285|— 285 16 | 47895 |- 358 5 4/6 Brompton & Kensington Elec. Sup. Ord. ..| “6}—7} |613 6 | March... г 
Barnsley ................ „ 15 178 | — 111 41 6945 |— 367 5 3/6 | Do. ре ce t Рте Ry eee —7 413 5| Mar, Sept <a 
4d odd rT „ 15 238 | + 16 | 41 9,654 |— 637 St. 4% | Central Elec. Su . Со. 4% Guar. Deb. Stock} 9? —100 | 4 O O | June, Dec в 
Bath Electric Trams, Ltd. „ 20 750 + 24 | 40 33,090 + 1,370 [f 2/6 Charing Cross (W. End z City) El. Sup. Со: 34—4 6 0 O| Feb, Aug 3H| 3i 
Birmingham Corporation „ 23 6775|- 390, 30 | 195,201 |+ 5,476 $ . 5| 2/3 | Do. 4ł per Cent. Pref. _.............. 4—4 4 12 0! Feb., Aug! o| .. 
Birmingham & Midland {я 8 + 20 | 40 33,881 |+ 371 St. 4% Do. per Cent. Deb. Stock (red.) ...... 98 —101 13 19 O | Jan, July T 97 
Blackburn Corporation .... —% at E : i St. | 41? Do. per Cent. Deb. Stock (red.) ...... 100-1024 8 O0 M^ 1014 ж 
Blackpool and Fleetwood ma m m TP E 52 Do. ty Undertaking 44% Cum. Pref. `3}—4} |5 6 O | Jan, July | a’ 
Botton Corporation „ 24 | 2,208 | + 50 | 30 70,850 |— 150 2/0 | Chelsea Electric Supply Ота............... 34—4 4 10 O March зд! .. 
Bunbay енеке t 23 | к36,600 | —  z45| 38 jr1,428,885 |--R82,125 St. Че Do. 41 per Cent. eb. Stock (red.) ...... 1 103 4 7 О June, Dec T $4 
Bournemouth Corporation. Oct. 20 1,464 | 4- 37 | 29 52,705 |+ 244 10 fof City of London Electric Lighting Ord. ....| 104—101 | 5 9 6 | Feb, Aug | 104 10 
Bradford Corporation...... » 23 4780 | + 275 22 147,141 |+ 4,275 M 10| 6/0 | Do. брег Cent. Cum. Pref. ............ 111—123 | 4 14 0 15 July 1 1 
s ton Corporation...... » 24 930 | + 165 | 30 31. + 1524 St. 5% Do. 5 per Cent. Deb. Stock (red.) 121 —124 4 0 9 June, Dec aa 
§ Bristol Trams & Carriage , 5,596 | + 642 22 129. + 7,931 St. 41% Do. 41 per Cent. 2nd Бев Stock (red.) ..| 100—103 |4 7 6 Дап, July | 101} : 
Burrley Corporation ...... я 1,214 | + 142 3 3, + 351 P 5|.. County of Durham Elec. P. D. Ord......... 11—1 ЕА рпі, Oct А 
Burton Corporation ...... » 264 | — 4| 30 8, — 189 5 5% | Do. 5perCent. non Cum. Prei 21-3 7 13 10 | April, Oct 
Bary Corporation „ 24 1,063 | + 20 130 | 35,688 |— 451 Ж 10} 4/0 | County of i Londen Elec. Supply Ord. ...... 71—8 6 З О Feb, Aug 7117 
Сакоа Tramways Co „ 23 R51426 | + R11,594| 16 | к508,386 |+ R59,934 } 10) % | Do. 6 per Cent. Cum Prei... 10§--114 | 5 8 0 | Mar, Sept lOH 1 
Camborne— uth ...... „ 23 123 | — 5 43 5,300 |— 210 St. 41% Do. 41 per Cent. Deb Stock (red.) ...... 105 —108 4 3 0 дап шу | 106] 
carcift Corporation „ 23| 2,174 | + 133 | 30 67,340 |+ 945 [| St. 4% Do. Second Deb. Stock ................ 100—103 4 7 6 | May, Nov ; 
Cavetill........ seen „ 15 67 | — 5| 41 3.697 |— 83 | 5| 2/0 | Folkestone Electricity Supply Co. Ord. ....| . 43—4 5 12 6 | April, Oct 
Central London Railway ..| ,, 23 | 5,430 | — 3,403 | 16 81,259 |— 40,675 - 5| 2/6 | Do. 58 per Cent. Cum. Pref. .......... esl 4 13 6 | Mar, Sept ; 
Quring C., Euston & H'stead „ 23 3,800 | + 185 | 16 58,7 + 5,900 № St.) 43%! Do. 4} Ist Deb. Stock (гей PR 97 —100 | 4.10 0 | Feb, Aug i 
Chatham & Dist. Lt. Rys. . wo al 852 | + 42 35, + 1,581 3 4/0 |tHove Electric Lig mane ото КаК ara eas 6}—7} | 5 17 0 | April, Oct | 7} 
üty Б a ded London Rly.. » 24 3,192 | — 155 16 49,245 |+ 1,343 B s 4/0 | Kensington & ка ridge Ord.......... 7 —7 5 6 8| Feb, Aug s 
dro ME A EA „ 15 | 2.902 + 215 41 115,392 |+ 1,765 5 29 po б per Cent. Ist Pre nf 55-6 | 4 14 6 | Jan, July А 
ation „ 20 194 | — 4 Se ie me St. 4% per Cent. Deb. Stock (red.) 95 —98 |4 2 0 oe А А 
Cork CE electric Trams Co..... » 21 497 | + 16 | 42 19101 |— 528 St. | 4% Kensington & Kn be 85 Co. & Notting Hill | 
tion , ds б И а i ( Joint Station) 496 Deb. Stock (red.) 961—994 3 19 6| Apri, Oct | .. m 
Devonport & Dist. Trams „ 15 376 | — 136 41 15236 |— 3,958 St. | 44% ко lec. Power Со..................... 85 —89 5 1 O| Jan, Iu 89 | .. 
Dever tion „ 23 185 | + 14| 80 6, — 403 0 3|1/9t | London Electric Supply ‘Ord. T 131—201 |3 9 6 ar, Sept Ка АР 
į Dän & Lucan Railway » 22 121 | — l1; 16 2,580 |+ 83 | 5| 3/0 | Do. 6 per Cent. РтеЁ................... 41—5 514 0 Маг, Sept | $5{ | .. 
è Deblin Uni te „ 22 ,285 | + 203 | 416 94,804 |+ 1,737 [St. 4% Do. 4 Cent. 15% j^ РеЬ.......... 93 —9 4 2 © an, July 94 | .. 
Dudley-Stourbridge ...... „ 15 788 — 14141 33,869 |— — 869 | 3 2/6 | Metropolitan Electric Sup. Ord. .......... 4—4 |6 2 0| April, Oct | 42] 4i 
Dundee Corporation ...... » 2 1,238 | + 55 | +23 27,449 |— 536 B 2/3 | Do. per Cent. Cum. Pref............. 4—5 410 0 jm July | 41 
East Ham Council. „ 23 990 |+ 104 | $29 30128 |+ 3,775 d St. 34% Do. Бе Cent. Deb. Stock Ist Mort... 105 — 108 | 4 2 6 | June, Dec a . 
Corporation. .....- „ 2 312| + 12| 30 | 10586 |+ 630 f| St. | 312, | Do. 2 per Cent. Mort. Deb. Stock (red.) 834 319 Jan, July 
Gateshead & Dist. Trams „ 15 1,083 | + 8| 41 40,969 |— 495 | 100; 4495 | Midland Elec. Corp. for P. D. Ist Mort. Deb. 98 —1 410 0 une, Dec | 984 я 
Озот Corporation ...... „ 23 | 17,707 | + 428 221 354,596 |— 4,761 | 10) 295 | Newcastle & Dist. Elec. Ltg. Ord. ........ 51— 3 12 9 eb, Aug à 
Glossop Trams „ B 120 Бе 5,220 |— 122 | 100| 44% | Do. 4 per Cent. Deb. ................ 55 54 8 an, July 55 
Gravesend-Northfleet......| „%% 15 225 | + 20| 41 8,767 |— 92 || 95|.. | Newcastle Elec. Supply О:д............... 4 —4} vi eb, Aug .. 
Gat Northern & City ae 5 » 23 1,397 | — 13| 16 20.621 |— 34 | 5) 5% | Do. 5 per Cent. non Cum. Pref. f 44—46. | 5 6 0 | Feb, Aug : 
Ct Northern, Piccadilly, &c. „ 23 5,750 +. 65 16 81.365 |+ 1,185 [100 4% Do. 4 per Cent. Mort. Deb. (red.) ог: . 97 —98 | 4 1 8| Jan, July 26 
Sreenock & Port Glasgow ..| „ 15]  565| +  64| 41 | 23112 |+ 1,232 100 8% |tNorth Metro. Elec. Power Sup. 5 Могіз.....| 99 —101 | 4 190 E E 
Tramways » 19 239 | + 22| 41 9.795 |— 183 | 3% | Northern Counties Elec. Sup. ............ — M Mar, Aug M 
Mastings Elec. Trams Co. „ 2 860 | -– 40 16 21,000 |— 450 100 41% | Do. Cent. Deb. ...... 33 80 —91 5 0 O Jan, July * 
Hong ef- Cern „ 23 $7,927 + 8188 3 225.48 |+ $2,970 || 10| 6/0 | Notting Hill Electric Ог4.......... нр 121—134 1 5 6 0 | March .... ..| .. 
H-ddersfield Corpn. ...... „ 23 ,006 | + 56 | 29 49.923 ＋ 1,60 5| 2/6 | Oxford Electric Ord. .................. y 6 —6 5 8 O| March ....| 6 T 
Нш Согрогабоп.......... w. 23 2,689 | + 306| 29 76,705 |+ 2,770 | St. 4% Do. 4 per Cent. Deb. Stock ............ 95 —9 420 an, July Vx Ww 
lLiord District Council "29 ee ee Е ee e ee oe | 5 5/9 St. James E Pall Mall Elec. Ord e* „„ % „ „6 „ „„ 81—9 5 11 0 eb, Aug ee ee 
eee District Council „ 20 139 | -+ 5, 29 4031 |— 238 | 3/6 Do. 7 per Cent. Ргеї................. M 7—7} |413 4| Feb, Aug s N 
зміс Corporation „ 23 365 | + 25 30 12736 |+ 137 [| St. 33% | Do. 3} pe per Cent. Deb. Stock (red.) . ‚| 84 —88 |319 6 gen July T 42 
1 че of Thanet Со. Oo. » 23 378 | + 51| 3 1,454 |— 109 | М Smithfield Markets Electric Sup. oes TOP — vs eb. uova ws ^ 
JETON ci oe x ma оеша » 15 114 | + 9| 41 4,865 |+ 427 } S| 4/0 south London Electric ve greg Ord.. | 2 616 April. 21 
Keighley Corporation „ 21 171 | + 18| 29 5,103 |+ 189 [St. 5% Do. 5% Ist Mort. Stoc . 4.102 —104 | 4 16 0 si ix ШЕТ 
Kidderminster & District ..| 15 975 — 3| 41 4.554 — 181 1 1 0/6 | South Metrop'n Elec. Lt. E Powar On вА [414 0 Е | 
Кїтагпоск Corporation » 23 150 + 9, 23 3,501 |— 108 | 1|0/8# | Do. 7 per Cent. Cum. Pref. ............ 15—14 (518 О | Feb, Aug Hi- ws 
Linarkshire Trams Co. „ 21 1.21 | + 124| 42 55,004 |+ 267 St. 41% | Do. 4{ Ist Deb. Stock (red.).......... eid 103 4 7 0 | April, Oct i^ 
Lancashire United ....... ; „ 20 1310 | + 19 | 42 56,108 |— 743 [| 5 2/6 | Urban Electric Supply Ord. .............. 4—i da April, Oct ace ра 
Leamington .............. ME T. 180 — 15| 41 7,377 |+ 234 2/6 | Do. 5 рет Cent. Cum. Pref. ............ 14—13 " April, Oct Mj .. 
Leeds Corporation ........ » 23 7,002 | + 695 | 30 205,054 |+ 5,297 St. |4}% | Do. 44 per Cent. Ist Mort. Deb. 744—784 | 5 14 9 | April, Oct | 76; 75 
Liter Corporation „ 23 2,321 | + 266 | 16 36,599 |+ 215 | 5| 5/0 5 Elec. Sup. Ord.......... Баз 8i- 5 12 8 | Mar, Sept ei 
Lath Corporation ........ » 23 585 T 87 23 14,768 |+ 1,916 5 2/3 Do. 4j per Cent. Cum. Pref . . . 5 — 4 3 6} Jan, July | 54| . 
T Corporation re 5 23 A 120 H | n 2 2149 t M 1% i Electric Railways and Tramvenys. 
т Corpor ” , | , = 2, St. 4% | Baker St. & Waterloo 4% Perp. Deb. Stock 98 —100;4 0 0 an, July i 
:verpoal Overhead Rly. „ 24 1,325 | — 9 | 417 | 2416 |+ 12 1 | gi Bath Elec. Trams Pref. Ord tu i is Дат s4 ; 
Llandudno&ColwynBayRy 5. 22 172 | + 47 13,613 |+ 2,179 1 0/6 | Do. 5 per Cent. Cum. Prefff 1—1 |8 0 О | Jan, July 
, "London County Council . „ „2 | 39,757 | + 1,917 | $27. 1,013,876 |+ 38,069 St. | 419, | Dc. 41 Ist Mort. Deb. Stock (red)) 85 —89 5 1 0 | April, si : 
„ ЕЕ „ 23 | 5,811 | — 427 | 259,982 |— 27,775 | са 41% 5 : Midland rur 44 n ВЕ Stock. a a 5 i 0 Jan, July 
РЕЗО... Ischia e. .. ee se oe ee 10 6% ristol Tramways age Ord. ........ — eb, Aug 
Maidstone Corporation » 2 14 + 21| 29 5,772 — 3, 10 462 | Do. Cum. Pref. (fully paid) ............ —84 |4 14 0 k 
Corporation „ 23| 14840| — 775 30 | 450045 |— 5583 St. 4% | Do. 4 per Cent. Deb ain 100 —101 | 3 19 O | Feb, Aug : 
Mersey Railway .......... » B 361+ 40; 16 30,864 |+ 1,14 10| .. | British Electric Traction Ord. асаа eas $ —1 > June, Dec uu P 
Merthyr llle 1 „ 15| 198|— 16 41 8791 |+ . 14 M 10 3/0 | Do. 6 per Cent. Cum. Fre... ͥ . —2& |! 8 0| Feb, Aug | 21 2% 
Metropolitan Dist. Railway.. „ 23 | 10378 | + 21] 41 | 153,231 |+ 5,752 [St. 5% | Do. 5 Cent. Perpetual Debs........... ..| 821-854 | 5 17 0 | April, Oct Р 
Mezopoltan Elec. Trams. ,, 15 | 6,788 | +. 437 | 41 | 257,277 |+ 19.027 St. 41% | Do. 4} per Cent. 2nd Deb. Stock.. 60 —64 |7 © 6 | Мау, Nov | 60 
Middleton «esee „ 15 + 3j 41 14.006 |— 94 || St.| 3% | Central London Ordinary Stock... 60 —62 | 417 O| Feb, Aug | 61| 60 
tion........ » 23 + 25 | $29 4,244 |+ 42 St. 4% Do 4 per Cent. Pref. Stock ............ 85 —87 | 4 12 0 Feb, Aug | 86} BS} 
Newcastle-on-Tyne Corp n 23| 4,249) + 6 | 29 | 115,789 |— 1,336 [St. 21% | Do. Deferred Stock .................. 43 —45 |511 O| Feb. ....| 44] .. 
Newport (Mon.) .......... » 2 651 | + 36 | 30 20,027 |— 248 100 4% Do. 4 per Cent. Debbssss 101 —103 | 3 18 O lan, July | 1012) .. 
Nor-hampton Corporation. „ 22 477 + 52 |930 14,832 + 588 | St. | 4% | Charing X, Euston & Hmpstd Per. Deb. Stk. 95 —97 4 2 6 да", ]uly oc] 95} 
саш Ashton & Hyde , 15 50 + 2| 4 23,204 |— 1.282 5| 2/6 City of Birmingham Trams, 5 % Cum. Pref.) 41—5 417 5 April, Oct t 
Cid*am Corporation ...... „ 24| 1,707; + 35 30 57,207 |— 3,750 Ж 100| 4% |} Do. 4 per Cent. Ist Mort. Debs. ........ 96 —1 4 0 April, Oct | .. 
Perth (N.B.) Corporation ..| „ 20 160 | + 3| 22 3,803 [+ 23 [St. | 12% | City & South London Con. Ord. . . 30—31 | 415 6 | Feb, Aug | 303] 301 
.  Peth(W. 1 Elec. Trams. „, 22 1,3370|— 111 42 | 58,731 |+ 65: St. 5% | Do. 5 per cent. Perp. S ber (1891) ...... 108 —110|4 11 О | Feb, Aus 
. „ 15 124 —  10| 4l 4,972 — 426 [St. | 5% | Do. (1896) ..........................| 104 —107 | 413 6 | Feb Aus » 
Portsmouth Corporation . » z 7 -> . St. 5 Do. l 8 ipo --103 5 2 6 | Feb, Aug ; 
ЕРЕ „ 15| 1986 + 133 | 41 | 73368 |— 870 St. 5% | Do. (1903) .......................... —100 |5 0 0 Feb, Aug үз 
Preston Corporation ...... » 20 753 | + 23 16 | 12227 |+ 43 | St. 4% | Do. 4 per Cent. Perpetual Debs......... 101 —103 | 3 17 0 | May, Nov | 1024| .. 
Corporation „ 71 597 | — 2| 29 17.365 |— 856 | 10) 6/0 | Dublin United Trams, 6 per Cent. Pref..... 121—133 | 4 7 6 Feb, Aug T 
Y vsus ТУСТИ „15 57 — 20 41 9,574 |+ 157 | 10] .. | Gateshead and District Trams Ord......... 8] —8k m .. T 
Salford Corporation „ 25 4339; — 84 130 | 137932 |— 4,098 100 .. | Gt. Northern & City Rly. Pref. Ord. (4%) 1—1 v Feb, Aug N| 2 
esseere eee] og, 15 50 |— 3| 4l 2,139 |— 269 | 10| 4/0 | С. Northern, Picc. & Brompton 4% С. Pf. 8 —-8} M Feb. Aug | 8 
Shefieid Corporation ...... „ 24| 8.722 + 360 330 | 171,990 |+ 151 f St. 4% | Do. 4 per Cent. Deb. Stock ............ 96-98 |4 2 6| Jan, July | 9? | 96 
Sapore Trams.......... „ 23 | $2,771 | + $772 3 | $30,166 |+ $2,378 | 5| 2/0 | Hastings & District Elec. Trams, 6% C. P. 14-14 i. ar. Sept 
South Metropolitan » 1$ 839 | — 50| 41 33293 — 6584 | St. 41% Do. 44 Deb. Stock kk. 74 —79 | 5 14 O April, Oct 
South Stafts — „ 15 886 | — 37 4l 34,708 |— 1,654 10 %% | Imperial Tramways Orl 41—44 3 6 8 | Mar, Sept 
Southend Corporation » 20 423 | + 33| 29 17,429 |+ 2,383 ЖШ 10] 6% | }Оо. 6 per Cent. Pref........ pP 5 —6 5 0 0| Mar, Sept 
Southport Tramways ...... „ 15 254 — 27 41 12216 |— 368 St. 41% | ро. 41 per Cent. Debs . 76 —78 5:5 6 Jan, July 
Sult'dge.Hyde,&c.JtBd. | „ 2 881 + 46|%29 | 22968 |— 546 || 5 1/3 | I. of Thanet E. T. & Lt. 5 per Cent. Pref. i js ar, Sept. 
Sunderland Corporation... » 24 1,052 | — 11 30 34,768 |— 1,556 St. 4% | Do. 4 per Cent. Deb. Stock ............ 58 — 6 7 0 jan, July 
Senderiand District ...... » 20 459 | + 18 5l 23.997 |— 254 | 10| 5/6 | Lanarkshire Tramways ........ .. 91—10 5 15 0 | Feb, Aug 
Swansea Trams .......... „ IS} 1,010) + 1 41 40,234 |+ 1,176 D St. | 5% | Lancs. Utd. Trams, 5% Prior Lien Deb. Stk.) 881—904 5 10 6 | Jan. July Р 
5 Xd vus 215 0 H ET 115 ks | 18 3, Do n Overhead Railway Огд......... 4 Ww ыу КЕ 585 Aus 
FEE ” , d | 5 5 ent TP" = eb, Aug 
Md Tremuth and District. . » 15 206 | + 14| 41 10594 |+ 758 st. 4% | Do. 4 per Gent. Deb 82—84 | 4 15 3 | Jan, july ur ИША 
Trosade Trams Со. ...... „ 20 5811 + 52| 16 7.345 |+ 277 | 10] 2/6 10 United ame 5% Cum. Pref. ....| 21—2 e an, July | f 
ailasey District Council » 23 867 + 36 329 | 28510 77 St. 4% | Do. 4 per Cent. Ist Mort. Deb. Stock.. 67 — 514 0 Jan, July | .. | .. 
уыл Corporation „ 23 50 + 16 42 | 21,621 |— 1,266 St.. | Mersey Соп. Ord. Ѕіоск ................ 1 —2 M eb, Àu Aul] ui 
* Corporation. . „ 71 396 | + 3| 29 11,196 |+ 55 §  1|10£ | Metropolitan Elec. Tramways Ord......... i— K MS s " 
est Ham Corpora tion „ 14 2,377 | + 126 28 67,333 |+ 410448 |. De Deferred ...................... oo, n April . os А 
Weton-surer-Mare ...... „ 4$ 6|— 8| 41 6.868 |+ 385 10% Do. 5 per Cent. Cum. Pref, ............ H—H |6 1 6| Feb Aug | .. 
Waiverhampton Со. ...... » 15 445 | — 9| 41 17,331 |— 1,491 P St. 41% | Do. per Cent. Deb. Stoch. Ч а 413 0 Jan, July | 953) 94: 
euo ES FAmpton Corpn. . » 20 966 + 15| 16 13,765 |+, 39 St. 1% Metropol itan Railway Consolidated........ 371—374 1 5 3| Feb, Aus 371 37} 
oc -er „ 75 282 — 12 41 11,6671. — 182 St. 2% Do. Surplus, Lands Stockk«s 64 —66 | 4 6 6| Feb, Aug | 65 
ш hire W. R. Trams ” 55 1 5 т 5 H | 51225 7 168 J St. 14% Do. per Cent. гше yeso sd eii 2 —91 > 16 д pen Aue 571 & 
„ , ` 5 "P+ ols ve | St. 3 Do. 3 Cent. A" Preference ...... —88 eb, Aug 
Yorkshire Woollen District.. „ 15 1,033 i + 99! 41 37,860 — 35 $ St. 318 | De: га Cent, B. солее 5 1 Mr 4 E 9 Jan Jub 93} Hs 
a St. °; o. per Cent. Deben ture Stock — an, July i 
(a) These comparisons are with the corresponding period last year. — 1 * [n calculating the yield allowance has been made for accrued interest but no! for redemption. 
* Partly electrical. f Minus3 days. 1 Minus 2 days. РЗ days. М Plus 2 days. t Ex Dividend. t The London Stock Exchange Committee have declined to quote these. 
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lu |Last Trioe КАТЕ BusiNESS Pri RATE BusiNEss 
| E: Divi- МАМЕ. od., (РВЕ CENT. E WERK To | & S ID. NAME. Wed, PER CENT. Pee WEEK TO 
DBND $7. |Үвірвр) | ^'^ | Ост. 27 | joen)  — Oct. 27 VIEL DEp. VE: Ост. 27. 
Р .l " SESS r CES ERES 
Electric Railways and Tramways—jContinued. | e. 4. $i Ром 
it. 31% | Met. Rly. 33 per Cent.“ A" Deb. Stock. 91 —93 3 15 3 | Jan, July | .. | .. Tel High- Low 
it.. . | Metropolitan District Railway Ord....... 16 -le. | Feb, Aug | 163! 16 ephones. | est. | est. 
Mop sus Do. Extension Pref. (5 per Cent.)...... 48 —50 855 Feb, Aug | 49 | 48 £ s. d. 
zt. 33% | Do. Assented Ext. Pref. (Int. Guar. by 100 2$ Amer. Telephn. & Telegh. Cap. St. ...... 143 —145 5 10 0 * . . 
Und. Elec. Rlys. Co. of London, Ltd.) 66 —68 |5 3 6 | Feb Aus. .. |: | 4% | Do, Coll. Trust $1,000 4 per Cent. Bds. 26 —98 |4 2 0 Дап July | .. 
it. | 3% | Do. 3 per Cent. Consoltd. Rent-charge| 76 —78 3 17 0 | Jan, July | 76 .. Pt. 5% | Anglo-Portug'se Tel. 5% Ist Mt. Db. Stk. 101 —103 | 4 17 0 | Mar, Sept . 
зе. 4% Do. 4 per Cent. Midland Rent-charge 101 —104!316 0 an, July 55 5| 5/0 | Chili Telephone ...................... 8 —8i 415 6 | August . 8 * 
pter 3%, Do. Guar. Stock 4 per Cent 94 —97 4 3 О ar, Sept 1 1| 0/7, | Monte Video Telephone Ord...... 4 8 dS H1— # 6 8 ol Nov... i і 
i 5t. 6% Ро. 6 per Cent. Perp. Deb. Stock.. 141 —143 4 З 9 Jan, July 142 His 1 0/6 Do. 9 per Cent. Pref. ........ ä 323 4— t 5 7 0 May. Nov ee : 
3t.| 4% | Do. 4 per Cent. Ditto 95—97 |4 2 6 Jan, July | .. t. 6% | National Co. Pref. Stock.. q ‚....] 107 —108}| 5 11 0 | Feb, Aug | 108}; 1071 

5 New Gen. Tract. 6 per Cent. Cum. Pref... i-i P May 1... | .. | |. Pt. % | Do. Def. Stock .............. ‚.....| 120 —122 | 4 18 6 | Feb, Aug | 121{| 120 

l| .. | Potteries Electric Traction Ord. ........ —1 .. | April, Oct | .. | .. 10 % | Do. 6 per Cent. Cum. Ist Pref......... 10}—11 5 9 6| Feb, Aug . 

. 1 0/6 | Do. 5 per Cent. Cum. Pref.......... ..| i- 1614 0 | Feb, Aus . [10 % | Do. 6perCent. Cum, 2nd Pref......... 104--10; |5 9 o| Feb, Aug | 101 
51.14}% | Do. 4 per Cent, Deb. Stock.. 86 —89 5 1 0 May, Nov | .. | ..]. 5 2/6 | Do. 5рег Cent. non-Cum. 3rd Pref..... 55—54 |4 8 О | Feb Aug | Sa] Sk 

1! 0/7, | S. Met. Elec. Trams. & Ltg. 6% Cm. Pref. = 912 0| Feb, Aug | .. | .. t. 3% Do. Deb. Stock 34 per Cent. y rene 98 —100 | 3 10 О | June, Dec | Эё] 98: 

St. 4% | Do. 4 per Cent. Deb. Stock.......... 60 —73 |5 9 jan, July | .. .. t. | 4% | Do. 4 per Cent. Deb. Stock (red.) 100 —192 | 3 18 6 | Jan, July | . n 
00] 5% | Sunderland Dist. Elec. Frms. 5% 1stMtDb.| 78 —82 |6 2 0 Jan, July | .. | .. | 1| 9/7* Очепізі ....................... . . 1—13 |510 о | April, Oct | 1) ·. 
. | _.. | Undergd E. Nys. Lon. 6% In.bds.withcoup3} 30 —32 .. | June, Dec | .. | .. . 1/9/75 Do. брег Cent. Cum. Pref. .......... 1A—-1% | 411 О | April, Oct . 
- | 5% | Do. 5% Prior Lien Bonds 1024—1034}! 4 17 O = 103 | 102185. | 4% | Do. 4 рег Cent. Red. Deb. Stock. 861—884 4 10 6 | Jan, July | .. | - 

43%} Do. 44% Bonds with coup. 4 —88 |5 2 0 " 871 850 St. %% | Telephone Co. of Egypt 43% Db. Stk. (red.) 1001—1021| 4 7 6 | Jan. July | .. 

.. | Yorkshire (W. R.) Elec. Trams. Crd..... d 1—1 = March .. | .. | .. f 5| 5/0 | United River Plat. . 6i—74 5 14 0 July 71:17 
S.. | Do. 6 per Cent. Cum. Pref e| 1—24 » hu e| [5 2/6 | Do. 5rerCent. Cum. Prei. e| 8—5} |4 9 0|June De | |] +e 
St. 44 | Do. 44 per Cent. Ist Debs...... „......| 81—85 |5 6 0 Jan, Juy | .. | .. Pt. 4% | Do. 4j Deb. St. Red...... esc ees] 104—106 4 5 6 | Jan. Juy | .. | ee = 

Electric Manufacturing, &c. 

St. | Anchor Cable Co. 4} % Deb. Stock. 102 —104 | — .. A Financial, Investment, &c. 

l; .. | Aron Electricity Meter Ота............. 4} T: T" T 

1 1/4} | Do. 6% Cum. Pf.. . 1— 6 17 O | April, Oct .. | 5| 3/0 | Elec. & Gen. Investment 6% Cum. Pref.. 3 —31 |811 6| Jan, July] .. РА 

1! 1/7: | Babcock & Wilcox Ога.............. e| 44—48 110 O | April, Осі | 4¢ | 44%] 10, 2/0 | Globe Telegraph & Trust UTR 104—108 | 6 8 6 ;Sp.DcMrJu| 10i! 104 

ГО Dos Рек ресама Roi NE Ce 15—1$ 1316 3 е5 P .. | 10| 3/0 | Do. 6 per Cent. Pref. ................ 134-14. |4 7 6 Sp, DcMrju 13i| 137 

5 a Pritish Inoui еч & Helsby Cables Ord.. 7—7 Я 11 0| July, a ex .. | 10| 6% |fSubmarine Cables Trust (Cert.) ) 129—132 | 4.11 о | April, Oct} .. sò 

í о. 6 per Cent. Рге!................. 61—-6) 12 0 | Jan, July 5a vs 

2 44% „Ро; Ae Cent. Ist 1 ixi 103 — 106 4 3 0 Jan. July 6l .. Colonial and Foreign Electric 
: 4| Britis 'oms'n-Houst'n 43% Ist Mt. Db. —94 ar, Sept " x ram &c 

105 К, ust Weer enous Per nC ы ł—} E Feb, Aug 5d АЯ Railways, T ways, 

: 6% Os per Cent. Prior Lien Dbs. (rd.). 96 —98 2 0 M es ; Ў " 
St. 4%, | Do. 4 per Cent. Mort. Deb. Stock...... 42 —44 |9 2 0| Jan, July 43 42] 5| . Anslo-Arcentine 5% Cum. Ist Pref. ...... 48—48 |5 i 0 | April, Oct | 41 43. 
St. 41% | BrushE.Eng. Co. 419% Perp. Ist Deb.Stock 41 —46 |918 0 | Mar, Sept | . E. gg: Do. 525 Cum. 2nd Pret............... 3% 
St. 4% Do. Perpetual 2nd Deb. Stock 27 —31 |1410 0 | Jan, July C es Qi —92} | 4.6 9j June, Dec | 92 91 

5! 10/0 | Callender's Cable Con. Ord....... ......| 10}—11}1517 0 an, July | 104; 103 St. 0 | A _ J 92 5 2 d A 
S о: | Do. 5 per Cent, CUm Bre o уос... 5i—5 4 7 0| Jan, July „Pt. 5% uckland Elec. Trams. 5% Deb. (red. les 102 —105|4 15 3 | Jan, July | .. i 

St. 4% | Do. 44 per Cent. Ist Mort Debs. (red.)..| 105 —107 | 4 4 0 | Nov, May ЕЕ 5| 3/6 | Brisbane Electric Trams. "Invest. Ord. 6i --71 4 4 3 AY .... 5 Ж 

1| 1/0 | Castner-Kellner Alkali Coo. 2à—2& 1516 0 May, Nov | 2; 21 S| 2/6 | Do. 5 рег Cent. Cum. Pref. .......... 5 —5 |415 0| May, Nov | 5i 
St. |44% | Do. 43 per Cent. Ist Mort. Deb. (red.)..| 106 —109 | 4 2 6 Feb. Aug | 1061 .. Pt 4% | Do. 43 per Cent. Db. Prov. Certs....... 99 —102 | 4 3 0 | Jan, July | 1013, 100, 
dad p p t. | 8% | British Columbia El.. Rly. Df. Ord. ...... 150 —155 | 5 8 6 | Mar, Sept | 1531| 151 

i/0 | Chadburn's (Ship) Telegraph Ord. ...... ж-д |611 9| March 2 

.. КОЕ. Do 6 per Cent. Cum. Prein. rell 5 6 6| Aprl, Oct З t. | 6% Do. Pref. Ord. Ѕїосҝ ................ 123 —128 | 4 14 О May, Nov | 152)| 12 

10/7 Consolidated Electrical Coo 4—6 [7 0 О | August ‚| Pt. 5% | Ро. 5% Cum. Perp. Pref. Stock...... 109 —112 4 9 0 ie July | 1104) 109 

1| 1/0 | Consolidated Signal Co......... 5 IA |9 8 0 April, Oct .. . 0% | tDo. 4$ per Cent, Ist Mort. Debs.......| 100 —102|4 8 6 | April, Oct 103 

1 0, Do. 6 per cent. Cum. Prei... LER 6 0 O | April, Oct 100 43% Do. Vancouver Power Debs. ........ 102 —-105 |4 5 6| Jan, July E К 
3 3:0 | *Crompton & Co. (Nos. 1 to 85,000)...... j—1 15 0 0 Jan, July .. St. |4; 90 Do. 44% Perp. Con. Deb. St. ........ 102 —104|4 1 0 .. 1034) 102 

100 5% Do. 5 per Cent. Ist Mort. Debs. (red.). 90 —93 5 7 Jan, July Б % | Buenos Ayres Lacroze Trams Ist Mt. Db. 97—99 |5 1 0 | Mar, Srt | 99 98 

1 0.71 | Davis & Timmins .................... 1—1 is Mar, Sept Pt. | 6% | Buenos Ayres Port & City Tram, Ist Mt. 

5 1,2 | Dick, Kerr & Co. Ога........... 5 Zij 818 O Sept .... | ..| .. VVV 92—95 |6 6 Oj Feb. Aug | .. | .. 
| 5 0/7 Do. 6 per Cent. Cum. Pref. ОБТ 1 Е 5 6 8 Sept NO 1% 1,5 5 2/0 tCalcutta Tramways (1 to 137, 610) ( 2 41—5 4 0 0 Mar, Sept 4i 41 
St. 4% Do. 43 per Cent. Deb. Stoc.... 100 —103 |4 7 6 Jan, July Ed LOIN EIE eite cu E | 4—5 |5 о 0 Jan, July | ej .. 
5 We | Edison & Swan United ( A " Sk 3 pd.) 15 .. | Feb, Aug | n .. . 44% Do. 41% Ist Deb. Stock red, . 10 —104 | 4 8 0 Jan, July | esj s. 
| 86-2061 Do. (£5 pa)) 113 |9 3 0| Feb. Асе .. Pt. | Саре Electric Tram Shares ............ hy) .. |o. 
St. 4% | Do. 4perCent. Mort. Deb. Stock (red.) 68 —73 | 5 9 6| June Dec LS. 18 | City of Buenos Ayres Teams Co (1904) Sh.“ Si- |4 i 6| EMYAN| ..| 1.7 

St. 5% | Do. 5 per Cent. 2nd Deb. Stock 82 --85 | 5 17 0 | Mar, Sept .. Pt. 4% | Do. 4 per Cent. Deb. Stock. .. 93 —101 |3 19 0 ^ June Dec| .. | .. 
.. | .. | Edmundson's Elec. Corp. Ога,.......... ж. m Jan, July | з! i 555 . Lte, 5% Ist me BB 98 —101 | 4 19 0 | May, Nov | .. | .. 
S| ..| Do. брег Cent. Cum. Pref. .......... — 7 a May, Nov | . Y 0 acson oi Rong Kong o per 

St 40% Do. 4j per cent. Ist Mort. Deb. (red)..| 57—60 |7 10 O| Jan, July | 59 ar | peent lst Mort. Debs. c visos аи сее 82—85° 51720 June, Bee У 
2. .. | Electric Construction Со............... й—} P Jan, July 1| 5% | Havana Elec. Ry. Con. Mt. 5% $1,000 50 i 
2 20 Do. 7 per Cent. Cum. Pref........... 1à—14& 1916 0|July ....] .. | .. year Coup. Eds. . . оона. 94 —97 5 2 6 Feb, Aug | 94} 94. 

St. 4% | Do. 4 per Cent. Perp. Ist Mort. Debs...| 63— 518 0 Jan, July | .. II АУ Kalgoorlie Elec. Trams Sh. ............ 1 — * Ps ^ e. 

St. 5% | Ferranti Ltd. 5 per Cent. Ist Mt. Db. St.] 681 744 14 0 e К .. [100 535 Do. 5 per Cent. “А Deb. Stock...... 94 —96 5 4 OJ Jan, Juy | 95 94 
10, 5/9 | General Electric (1900) 5% Cum. Pref...) 8—86 5 14 Gj June, Dec | .. 3| 6% | Do. 6perCent."B" Ditto...... . 68—72 |8 6 0| Jan, Juy | j| .. 

St. ! 4 Do. 4 рег Cent. Ist Mort. Debs........ —87 412 0 Mar, Sept е 5| 1/0 Lisbon Elec. Trams. Ord. .............. 1 —1i 4 2 O| July... & МЕ" 

5 5,3 | Henley's Telegraph Works Ord......... 121131 | 5 15 6 | Feb, Aug | 12H 00| 0/7: | Do. 6 рег Cent. Cum. Pref. .......... 0—14 5 19 Jan, July os 
5 2/3 Do. 4} per Cent. Pre ff 51—51 4 2 0| Feb, Aug E t. 565 Do. S per Cent. Reg. Mort. Debs. ...... 100 —104 4 16 O an, July | 1014 ee 

810 3 Do. А} рег Cent. Ist Mort, Deb. Stock | 196 —108 | 4 4 O| Mar, Sept | =. 18.4 t. So | Madras Elec. Trams. 5% Deb. St... 96 —99 |5 1 0 Jan, July | a. d. 
10, 5.9 India Rubber, Gut. Per., &c. ^ Works.. 15}--16 6 50 Feb, Aug 154: 15% 858 88 Manila Elec. Ry. $1 ,000 Gold Bonds...... 95 —.97 530 Feb, Aug 9t 1 ма 
10 5/4 | Do. 5 per Cent. Cum. Pref. .......... 100—106] .. x i,, Trams Co. Com. etie сеен 1 9.18 6 ss 1271 126 
100! 4% Do. 4 per Cent. Debs. (red.) 5 —100 4 0 0 April, Oct ..8 . E 5% Do. Gen. Con. Ist Mort. 5% Gold Bds. 91 —93 5 7 6 . 92i 91 
I| .. | National Elec. Construction Co 11 April. .. 1: Pi. 4% | Montreal St. Ry. Sterling 4$ per Cent. 

I] .. | Richardsons, Westzarth & Co., Ltd. Ота 31—33 Nov 5 Debs. (1922) (Nos. 601 to 2,000) ........ 103 —105|4 6 0 Feb. Aug T 
l; .. | Do. Ө per Cent. Cum. Рге!........... EN May, Nov | .. | .. Pt. 4% | Do. | do. (Mos 1 to 4,600) ........ 104 —106 |4 5 0 lo5i| 104 

St. 4% Do. 4k per Cent. Регр. Deb. Stock.... 82—85 |5 6 0 Jan, July | .. | .. [,.,!| 9/6 | Perth Elec, Trams Ord. ....... — * —} 1613 4] May .. ej 
1! .. | Simplex Conduits Ord. ................ 1} T и .. Pt. 5% | Do. Ist Mt. Db. Stock .............. 1001—1034 4 16 6 јал, July ёд 2 
5| ..| Do. 6 per Cent. Cum. Pref. .......... 5 —5] ; An .. | «e | 5| 3/0 | Rangoon Elec. Trams & Supply Co. 6% 

12; 12/0 | Telegraph Construction & Maintenance. 34j-.36 5 0 О Mar, July | 35H .. б Сит. PI. 1. M el IUE E 4—5} |5 4 8 ys ss = 

100 4% | Do. 4 per Cent. Deb. Bonds (1909) ....| 101 —103 | 3 17 6 | Jan, July | .. | .. Bt) 48%) Do. 43% Ist Mort. Deb. Stk. ........ 99 31004 9 0 . = 
li 10 Vickers, ns & Maxim, Ltd., Ord........ 21 —2 4 7 0 у 2} 2% 100 èl tRio Janeiro Tram, Lt. &Р.Со........... 89 —91 oe 913 90 
11 0:6 Do. 5 per Cent. non-Cum. Preference.. 11—1 4 0 0 e 14, : oe 500 Do. 30 yr. Gold Sass 331—951 5 5 0 95 94 . 

St. 5% Do. 5 per Cent. non-Cum. Preferred. 114 11714 5 3 M 11 i . 100! 5% Do. SO yr. Mt. Bnds TID 82 —85 517 0 Я 834 32 

St. 4% | Do. 4 per Cent. Ist Mort. Db. Sk. (red) 103 —105 | 3 15 6 | June, Dec | .. | .. fp- | $21 | Sao Рашо Tramway, Light & Power Co.“, 

100 41%, Do 4} per Cent 2nd Mori Deb (red.) 105 —107 4 3 6 June, Dec " 8 $100 Stock eee ое о ө ө ө ө э ө о ө о ө ө ө ө ө ө © ө ө ө 147 —150 6 13 6 ee ee ce 

100. 5% | Do. 5 per Cent. 3rd Mort. Debs Scrip...| 106 --108 4 12 6 P 1071 106. | 5% | „Do. 5 per Cent. Ist Mt. $500 Db. . . . . . 101}—103}; 4 16 6 | June, Dec |102} bu 
0 8% | J. C. White & Co. 6% Cum. Pref ........ 10—11 |7 5 4 A .. |... 100 44% | Toronto Ry. Co. Ist Mt. 44% Ster. Bonds} 99 —101 |4 9 0 Feb, Aus as 
li vu illans & Robinson Ord iss eve es Sua 1—1 5.5 3| Apr, Oct P s 
5| 1/6 | tDo. 6 per Cert. Cum. Prei 2—2} |9 0 O| Арг, Oct К Colonial and Foreign Electricity 

St. | 4% Do. 4 per Cent. 1st Mort. Debs....... 76 —& |5 0 O | May, Nov Я upply, &c. 

Telegraphs. | 

10, . 12 Telegraph ffn 3 —3 i June, Dec 5 5| 3/0 | Adelaide Elec. S'ply Co. 6% Cu. Pr....... 51— 57 5 4 0 Mar, Sept T" TE 

100, 5% Do. Sper Cent. Debs. (red. | ere 95—98 | 5 2 0 june. Dec | 951 10| 6/0 | Bombay E.S. & T. 6% Cm. Pf........... 91—101 | 5 17 O s Er ox 

St. 15:0 'tAnelo-American ...................... 61 —63 5 3 0 Mv, Ac. N St. 41% | Do. 44 rer Cent. Deb. Stk. (red)....... 94 —96 4 14 O! Jan, July | 95 ? 1 

Se Preferred iioc pone vont ed 102 —103| 5 17 6 F. Mv, Ag. N 10210 102 #.. $4 Do. Sper Cent. 2nd Mort. Deb. Stock.. 931—951 = i 94 es 

St. 80 Do. Deferred ...................... 21j- 21 | 113 F. Mv. As, N | 21 |. 21 4/9 | Calcutta Elec. Supply Ord. ............ 5i — 6} 6 5 O | April, Oct 6 ae 

St. 4% | Commercial Cable 4 per Cent. Deb. Stk.. 87 - 89 4 10 О |Jn.Ap,Jy.O $11 Canadian Gen. Elec. Co. Com. St......... 117 —122 5 17 0 s 120 NS 
10 60 | Cuba Submarine Org.. 8§—9% | 6 8 0 | Feb, Aug $34 Do. 7% Cm. Pf. бїосК.............. 119 —121 |515 6 121 120 
10 10% | Do. Preference 10 per Cent. 174—184 | 5 8 0 Feb, Aue 599 | Castner Flectrolytic Alkali Co.(of U.S.A.) 

5 2 % | DitéctSpranisF Ordi... isse vero we yet as 3 —3! 5 14 00 | April, Oct Ist Mort. Stl. Des cera o 99 —103|4 17 6 jan, July ks 
5 59 Do. 10 per Cert. Cum. Pref........... 8 —8} 5 18 O | April, Oct 5% | Elect. Development Co. of Ontario...... 81 —84 519 6 ae ie 

50 41% | Do. 41 per Cent. Ded 1001- 1024 4 8 6 | Jan, July % | Elec. Supply Co. of Victoria 5 per Cent. , 

20 4°) Direct United States Cabl 0...6... 13 —134 6 2 Ja. Ap, Iv. O 131 Е Ist Mort. Deb. t.. 91 —94 5 6 6| Jan, July -— > 

100 44°, | Direct West India Cable 4495 Rg. Db. (rd.). 100 —102 | 4 8 О june. Dec .. | Indian Elec. Sup. & Trac. Co. .......... 14—2 i ёз .. E 

St. | 25. 0 Eastern. Ordinary .................... 126 --129|5 8 6 |Ja.My,Jy.O! 128 127 1195 100 e Elec. Power & Ltg. Ord. ...... 12 — 41 EN m és & 

St. 17. | tDo. 34 per Cent. Pref. Stock.......... 831—854 | 4 2 O | Ja Му, y. O 84 0/75 | fDo. 6 per Cent. Cum. Pref. .......... 1—24 |6 18 3 | April, Oct | .. . 

St. | 4% |! Do. 4 per Cent. Mort. Deb. Stk. (red.). 1044— 1061 3 15 0 May. Nov 1051 5% | Madras E. S. Corp. 5 per Cent. Constn. 

St. | 2. 6 Eastern Extension .................... Tim 12401515 0 Ja. Ар, Ју.О 1143) 1 Deb Ste. Sic yy mr y See ees 731 —771 | 6 10 April, Cct 83 8 

100! 4% | Do. 4 per Cent. Deb. Stock vein) Eve 102 —104 | 3 16 0 | Feb, Aus .. | Melbourne E. S. Co. 6% Cum. Pref. ...... 35 —40. s vx ex - 
25! 4% Eastern and S. Af., 4% Mauritius Sub. Debs 100 — 102 | 4 8 О May, Nov T Я 59, Do. 5% Ist Morte. Deb. Stock. ...... 92 —94 T Lu - é 
10 50 | G.N. . with Coupon 77. . 281—291 | 6 11 O | Jan, July oe . 5% | Mexican Elec. Light Co. 5% Ist Mort. 

100 41% | Halifax & Bermuda 419, Ist Mt. Db. (red. ) 100 —102 |4 9 0 June, Рес | .. не Gold Bonds: аа а o HORE S 80 —82%) 6 1 0 i 32 81 
25, 52'6 | Indo-European ex. all ................ 513—534 5 16 9 | May, Nov = T $1 Merian Lt. & Power Co. Com. St... 71 —75 613 6 $i 72 5. 72 
00 $1 | Mackay Companies Common 9з -95 4 4 O0 Ja. Ap. Jy, O .. m 5% Do. 5% Ist Mort. Gold Bnds. ........ 85 — 87 515 0 $5 86] | 85 
100 $1 Do. Preference _.................... 77 79 5 2 9 Ja. Ab. /, O 76} .. tli | Montreal Lt. Ht. & Power Co. Сар. St.. 125 —129 4 14 6 БАЈ М 127$ 
D .. | Marconi's Wireless Teleg. Co. .......... id "m | Aprl .... ds e 1/7; | River Plate Electricitv Co. Ord. ........ IN -I 410 6 April. f lè 1 
00 4% | Pacific & Exrope'n Tel.4% Guar.Dts.(red.); 100 —1021318 0 June, Dec vs id 1,2% Do. б per Cent. non-Cum. Pref. ......| IR- IN 5 5 9 | Мау . ee " 
21, 1,3 West Coast of America ................ 13--18 314 Oj May ... 1} e Do. 5 per Cent. Deb. Stock .......... 103 —1Со | 4 14 O jan; Julv 1041 S 
00 4% Do. 4 per Cent. Ребѕ................. 100 —102 |3 18 0 | Jan, July Ps -— 3.0 Rosario Elec, Co. 6% Pref. (1-20,000) .... pius P 5 3 O0 April, Oct S 18 * 
10, . | West India & Panama ................ {1 -— № м May, Nov 4 R 3:0 Do. 2nd рРге&....................... 410 6 vá TA = 
10 6/0 Do. 6 per Cent. Ist Pref, ............ | 81—-9} 6 10 С | May, Nov А 8 $1 ;tShawinigzan, Water & Power Co. Ca 55 Ж. 4 4 0 A" 353 : 
10: 18:0: Do. 6%, 2rd Prell... , 81—9}) |6 6 От May, Nov. .. bs .. 5% | Do. 5рет Cent. Ваз................. 051—107) 4 1370 | Jan, July 100 К 
00 15 l Do. S per Cent. r es ' 1011—1933, 4 16 6 | Jan, July | 41% Do. 41 Per Con. Mt. Db. Si. 4100.14.10 0 Е vis Е 
10: 3/0 | Western Telegraph nnn e аше 134 — 14 | 5 0 0 | Mr. In. O. D 132 43%, Toronto Power Co. 41% Db. St. . г 91100 4 99 6 Е 1001 | 100 
. 40% Do. 4 per Cent. Deb. Stock (red.) . .. . 103 —-105 | 3 16 O: June, Dec E : 6d. Victoria Falls Power Co. Pref. iile Ts | 5 3 9 lan, July .. а 
„400. Sica Unina Telegraph, $1,000 495 Bds, 102 —105,3 14 9 | si oe se Do. 15/ paid ............ 8 IN 4—1 ee ve os саху 
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NOTES. 


Cheap Power Supply at Glasgow. 

STRIKING proof of the possibility of supplying electricity 
at a cheap rate to power users without detriment to other 
consumers, or to the welfare of the undertaking, is furnished 
by the accounts for the past year of the Glasgow Corpora- 
tion electric supply undertaking. Of a total of 32,736,058 
units supplied to private consumers during the year ended 
May 31st last, no less than 15,389,124 units were sold at a 
price of only 075d. per unit, the total number of units 
sold for power purposes being 17,612,483. It will be seen 
from our analysis of the accounts on another page of this 
issue that the cheap power supply is by no means provided 
at the expense of the lighting consumers, who, indeed, 
benefit from the improved load factor. It is true that the 
accounts show a deficit of £3,545 on the year's working, 
but it must be remembered that a liberal contribution of 
£53,260, equivalent to 0 37d. per unit sold, is made for 
depreciation before this deficit is obtained. Having regard 
to this ample provision for future renewals, the result 
cannot be considered unsatisfactory by the ratepayers. 
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Attention may also be drawn to the very complete details 
of the undertaking which are furnished in the report 
accompanying the accounts. The particulars of the num- 
ber of hours of maximum demand and the corresponding 
consumption of energy by the various classes of con- 
sumers are particularly interesting. It is also worth noting 
that mention is made of the advantage, in the case of 
breakdowns, of the trunk mains connecting the generating 
stations of the tramways and electricity undertakings. If 
full advantage is taken of this linking-up ” it should be 
possible to effect economies in stand-by plant, in spare 
plant, and in the operation of the stations. 
Overhead Wires. | 
IN view of their connection with the electric supply 
industry, it is, perhaps, not surprising that the chairmen 
of both the Manchester and Leeds local sections of the 
Institution of Electrical Engineers should review in their 
inaugural addresses the progress made in electricity supply 
during recent years. Mr. W. M. Rocerson, at Leeds, also 
drew attention to the possibilities of future developments 
in the way of utilising tramway feeders and the overhead 
network for the supply of electricity for other than traction 
purposes. In this connection it will be remembered that 
recently we described a power installation of this kind at 
Darlington, whilst at Leicester a large number of private 
motors are supplied from the tramway system. Moreover, 
at Chesterfield, Mr. R. L. ACLAND has even arranged to 
supply current for lighting from a traction feeder pillar. 
Many small tramway undertakings at the present time are 
being operated at a loss—in many cases, perhaps, due to 
the fares charged being too low. Where one generating 
station supplies power both to tramways and private con- 
sumers, the possibility of economies by greater combina- 
tion between the tramway and electricity undertakings 
should not be lost sight of; in many cases a power load 
might be reached by the existing traction mains, although 
the load might be insufficient to “justify an extension of the 
electricity supply mains. Overhead wires for the distribu- 
tion of power are used only to a small extent in this 
country, except in sparsely populated districts, owing to 
the opposition of local authorities. We are glad to note, 
however, that the South Wales Electrica] Power Distribu- 
tion Co. are applying to the Board of Trade for consent 
to the use of overhead wires in the streets of Caerphilly, 
the Council having proposed totransfertheir electric lighting 
Order to the Company. Electricity supply in small towns 


e 


180 


or large villages cannot make serious headway without 
adopting means of this kind, which in such cases are gener- 
ally free from serious objection. 


The Biter Bit. 

THERE are occasions when something goes wrong with 
a part of the multifarious equipment which it 1s necessary 
to use for successfully supplying electricity for any pur- 
pose. Qn these occasions the gas interests see fit to point 
the moral, to tell us that electricity is still in its infancy 
and to inform the general publie that nothing ever goes 
wrong with the gas supply. There are also occasions 
when the gas supply does go wrong, and then, Since we are 
but йаш after all, we feel inclined to “crow,” seeing 
even the immaculate in trouble. An incident which 
lately occurred at Sunderland gives rise to the above re- 
marks, and while there are several points on which we 
might write at length, we shall confine ourselves to indi- 
cating one or two features, showing that gas is no panacea 
for all lighting ills, as some would have us suppose. A few 
days ago it became necessary to turn off the water supply 
in a certain quarter of the town of Sunderland. The turn- 
cock deputed to do the job operated the wrong valve, both 
gas and water valves being in the same box, with the result 
that the gas was turned off instead of the water. This 
incident took place about a quarter past six in the evening 
so that a district of the town was placed in darkness, 
Such a mistake might, of course, have happened to any 
undertaking ; or, to be more particular, on the mains of an 
electricity supply authority, but on replacing the switches 
or links the former state of things would in the latter case 
have been resumed. Not so with gas; the supply itself 
was only off for three minutes, but when it was again 
turned on it was necessary to send the lamplighters on 
their travels once more before, “in a very short period,” 
the street lamps were at work. With electric lighting, 
supply and light are synonomous terms. Again, a number 
of people had locked their houses, gone out and left the 
gas burning, with the result that the accident led to an 
escape of gas and consequent terror on the part of the in- 
habitants. In fact, we are told that the “greatest alarm 
was caused by the fear of the effect” of the escape in such 
houses, Such a contingency does not arise in the case of 
electricity, and there is no danger of explosion in any event, 
The moral of all of which is, seeing that to err is human, 
that electricity is from both the points of view of con- 
venience and safety a better lighting agent to use than gas. 


The Inventor's Enthusiasm. 

THE idea of electrically heating water simply by attach. 
ing an electric device to a cold water tap has a certain 
fascination. On the one hand it appeals to the troubled 
householder seeking comfort without domestics on‘a 
winter's morning, and on the other hand it is attractive to 
the electrician desiring to propitiate the exacting laws of 
thermodynamics. No wonder then that such a problem 
appeals to the familiar inventor and patentee who puts all 
natural laws on one side, except that of the Patent Office 
in regard to fees. The activity of such inventors will cer- 
tainly be considerable in this field, and the results obtained 
will be remarkable, though we doubt if they will eclipse 
those obtained by Capt. С. E. A. Ногрѕмоктн with his 
special device for “conserving electric heat.” This device 
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was attached by a water pipe to the main water supply 
and a “ 1 H.P.” supply of electric energy was taken from the 
mains for heating the generator. Аз a result the water 
obtained was very hot, and continued to be so during the 
fortnight's test. As to what happened subsequently we 
cannot do better than quote the original document, which 
runs as follows :— 

At the end of a fortnight the 1 H.P. main electric current was cut off 
from the generator, also the water supply, and the generator was left 
for seven days to see what degree of electric heat would be conserved. 

At the end of the week on turning on the rater supply, but not the 
{ H.P. main electric current supply, a powerful rush of blue steam over 
a yard long came out and continued until cut off. This was very 
startling, for had this conserved electric heat been left longer to con- 
tinue to grow, it would have led to very great disaster. 

This proves that electric heat conserred according to my patent system 
grows of itself and requires a safety valve when left alone for any time. 
This system of conserved electric heat consequently gives tremendous 
power to deal with in a most simple and inexpensive manner for con- 
tinuous electric heat power, and also proves that conserved electric heat 
power can be maintained by a small dynamo quite independent of the 
electric main current supply. 

Such results are beyond criticism, and we can but sym- 


pathise with the author in his astonishment. 


Power Supply in London. 

THE long continued battle which was fought over the 
question of the supply of power to London is no longer of 
any great interest to our technical readers. The hopes of 
enterprising promoters of Bills in Parliament, and the 
fears of existing suppliers of electrical energy, have all 
passed into a period of quietness, and normal working is 
the result. This, however, is not altogether the case with 
the consumer, whose mind was very much disturbed from 
time to time by the pictures drawn of the very inadequate 
supply of power for his needs, and by hopes of a very 
much cheaper supply to come. These hopes were very 
much the result of ignorance, due to the fact that the con- 
sumer was unable to understand fully the meaning of the 
various proposals put forward. The effect of such hopes 
was to render the consumer dissatisfied with the price at 
which he was obtaining electrical energy, and to give him 
the idea that he ought to obtain his supply at a very much 
lower cost. This idea has by no means died out with the 
controversy, and therefore we have thought it desirable to 
publish a Supplement, which is issued this week with 
THE ELECTRICIAN, in which the position of electric 
power supply in London is reviewed in non-technical 
terms. We hope that the facts there set forth will enable 
the average power consumer to see that after all he is by 
no means so badly off in the Metropolis as he has imagined. 


— — —— — —— 


Foundation of the International Telegraph Union. At the 
Lisbon Conference of 1908 it was decided to erect a monument 
in Berne in commemoration of the foundation of the Interna- 
tional Telegraph Union, and the International Jury appointed 
by the Swiss Federal Council met on October 7th and 8th to 
settle the conditions of the competition which will be open to 
sculptors, &c., of the world. 


Electric Traction in Sweden.— According to the ** Railway 
and Engineering Review" a preliminary contract has been 
entered into between the Swedish railway officials and the 
Allmänna Svenska Electrical Co. of Västeras, and the Siemens- 
Schucker£ Co. of Berlin, jointly, for the installation of electric 
power on the border railway, at a cost of £256,000. The 
contract stipulates that the State can purchase the plant 
whenever it pleases, and at the end of 25 years the plant 
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passes to the State without eompensation. By the use of 
electricity it is hoped to render a double track unnecessary, to 
shorten the time in transit nearly 50 per cent., and to reduce 
the cost. 


London, Brighton & South Coast Railway Electrification. 
On Friday evening, October 29th, а regular service of experi- 
mental electric trains was started between London Bridge and 
Victoria. This service will be continued every weekday be- 
tween 8 p.m. and 3 a.m. The first experimental run into 
London Bridge Station took place on Sunday, October 24th, 
the whole of the arrangements proving very satisfactory. The 
electric trains are running every night, the day service having 
been suspended in order to enable certain final adjustments 
to be made along the line. We understand that a full regular 
public service will start on December 1st, as arranged. Оп 
"unday, November 7th, а ten minutes' service, similar to that 
which will be given to the public on December 1st, will be 
inaugurated, and а similar service will be run on the following 
^unday. By this means both the staff and apparatus will 
be thoroughly tested before the date of opening. 


The Riots in Barcelona.— As readers of the public journals 
are aware, there have been of late а number of serious events 
in Barcelona calling for sterling qualities in the men who have 
had to conduct the service of communications with the outer 
world. Heavy duties devolved upon the telegraphic service 
especially, and it is gratifying to learn, from the Spanish 
journals particularly, of the excellent service rendered by the 
superintendent and staff of the Direct Spanish Telegraph Co. 
in Barcelona. El Electricista,” of Madrid, the organ of the 
Spanish Government telegraphs, in its issue for September 5th 
last, tendered grateful acknowledgment to Mr. H. V. Browne, 
the superintendent, and his colleagues, for the manner in which 
thev stuck to their task under conditions of considerable dan- 
ger. Our knowledge of the facts is that avery bad time 
was experienced by the company's officials and operators during 
the riots. There was constant firing around the central office. 
The Barcelona-Marseilles cable was the only line of communi- 
cation open with the world outside Barcelona for a considerable 
period. 

New Turbo-Electric Locomotive.—Something of a stir has 
been created both in engineering and lay circles by the 
description given by Mr. Hugh Reid, of the North British 
Locomotive Co. of Glasgow, in his presidential address to the 
Glasgow University Engineering Society, of a new type of 
locomotive which is under construction by his firm. This 
locomotive, whose driving machinery consists of a steam tur- 
bine coupled to & dynamo, which supplies current to four 
motors coupled to the rail wheels, possesses many points of 
Interest, among which may be mentioned the following :— 

Steam is generated in a boiler of the ordinary locomotive type, which 
is fitted with a superheater, and the coal and water supplies are carried 
in the bunkers and water tanks at both sides of the boiler. The 
steam from the boiler is led to a turbine of the impulse type running at а 
speed of 3,000 revs. per min., to which is directly coupled a continuous- 
current, variable voltage dynamo. The dynamo supplies current at a 
pressure of 200 to 600 volts to four series- wound traction motors, the 
armatures of which are built on the four main axles of the locomotive. 
The exhaust steam from the turbine passes into an ejector condenser, 
and is, together with the circulating condensing water, delivered to the 
hot well for boiler feed. This condensing water is circulated in 
practically a closed cycle by means of small centrifugal pumps driven by 
auxiliary steam turbines placed alongside the main turbine and dynamo. 
A small turbine-driven fan supplies forced draught to the boilers. The 
fan is placed within the cooler so that it will deliver hot air to the boiler 
fire, and at the same time assist the current of air through the cooler. 
The small switchboard and the instruments required, the controller for 
grouping the four motors in series, series parallel and parallel, and the 
regulator for controlling the voltage are all placed on the driver's plat- 
form within easy reach. The whole plant is mounted upon a strong under- 
frame. which is carried upon two eight-wheeled compound bogies so con- 
structed that they will easily negotiate curves. Each bogie carries two 
of the four driving motors already referred to. 


Electric Train Lighting on European Railroads.—A Paper 
With this title was recently read by Dr. Max Buttner before the 
ssociation of Car Lighting Engineers in America, the author 
stating that nearly all the Swiss, Danish and Italian State lines 
Were equipped with electric train-lighting systems, and that the 
oumanian, Turkish, Hungarian, English, French, Belgian and 
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Russian roads had a good many electrically lighted cars, 
although a large number of the Russian cars were still lighted 
with candles. Most of the cars on the German and Austrian 
lines still used gas lamps. Some of the privately owned lines 
in Sweden were electrically lighted, but only a few of the others. 
The same thing applied to lines in Norway, Spain, Servia and 
Portugal. Turbo-generators were used in Europe; the steam 
was not taken from the locomotive, but was obtained from a 
boiler installed in the car. Axle generators were used in 
Prussia, France and England to some extent. Head-end sys- 
tems, with battcries, were used in Germany, Denmark and 
Sweden, as were also batteries with charging stations at the 
terminals of the lines; where batteries were used the prac 
tice of changing the batteries had not been adopted, but the 
cars were kept long enough to re-charge. Gasoline-engine-driven 
generators were used to some extent in Russia. It was the 
growing belief in Europe that an E.M.F. of 32 volts would be 
found suitable for all services. 


Some Electrical Properties of Selenium.—A recent issue 
of the Physical Review" contains an article on this subject 
by Mr. L. 5. McDowell. The general method of the experiments 
was to measure the dark resistance of а selenium cell, then 
expose it for a definite number of seconds to the light and note 
the resistance at the instant when the light was shut off and 
at frequent intervals during the return to the normal dark 
resistance. The cells used were both of the Bidwell and 
the Ruhmer types, while for the excitation there were used 
the light of an arc lamp dispersed by a flint-glass prism und 
the light of а 16 c.p. incandescent lamp screened by red and 
green glasses. Аз а current source a single storage cell was 
used throughout the experiments. The resistance was measured 
by means of a Wheatstone bridge of which the cell formed опе 
arm. Theresults of theinvestigation aresummarised as follows : 
(1) The form of the recovery curve depends on the intensity of 
the excitation and on the wave-length of the exciting light. In 
general the time of recovery increases with the intensity of the 
excitation. Recovery is slower for excitation by infra-red 
light than by light of the visible spectrum. Individual cells 
differ in the relative time of recovery for different wave-lengths 
as well as in theabsolute time of recovery for light of the same 
intensity and wave-length. (2) The effect of increased dura- 
tion of excitation upon the form of the recovery curve is 
similar to the effect of increased intensity. (3) Excitation 
requires time. While from 60 per cent. to 80 per cent. of the 
entire increase in conductivity may be produced in the first 
five minutes, for complete saturation hours are required. The 
rate of excitation varies with the intensity and the wave- 
length of the exciting light. The time required for complete 
saturation may decrease as the intensity of thelight diminishes, 
but the initial rate of excitation always increases with the 
intensity. The variation in the rate of excitation of the indi- 
vidual cells for the different wave-lengths corresponds to the 
variation in their rate of recovery, e.g., those cells which show 
the most rapid recovery for red light show also the most rapid 
excitation for red light. (4) The relation between the resis- 
tance and E.M.F. is approximately a straight line relation. The 
resistance decreases as the E. M. F. increases. (5) Different cells 
show a variation in the relative sensibility to hght of different 
wave-lenghts, but no relation was found between this variation 
and the variation in the curves of recovery and excitation. (6) 
Electric oscillations affect the resistance, and hence the sensi- 
bility, of the selenium cell. These effects are of two kinds, im- 
mediate and deferred. Both may be in the nature of coherer 
effects and both depend upon the condition of the cell at the 
time when the oscillations are applied. 


Cable Interruptions. Date of Interruption. 
Tourane—AÀmoy .essossssroesoesssosoresosesoseos ГҮ June 17, 1909 
Assab - Periim 68 July 8, 1909 
Dakar —Conakr n eee eene ntn ... Aug. 19, 1909 
Mozambique Ma jung ... Oct. 11, 1909 
Paramaribo — Cayenne EK . . Oct. 21, 1909 
Sitka— Valdez. . . soseo nip ses Oct. 27, 1909 
Balik Papan—K wandang...... ....................... Nov. 1, 1909 
Réunion —Mauritius——— ht . Nov. 3, 1909 
Cayenne —SalinassSssss . q . wim Nov. 3, 1909 
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Current Topics. 


Under this heading will be given each week brief reference to 
some of the more important matters, of which further parti- 
culars will be found in the pages of the current issue. 


Baron von Lepel contributes an article describing the Lepel 
system of wireless telegraphy and its development. Also a letter 
refuting certain statements made by Count Arco. 


An article is contributed by Mr. O. L. Peard on the important 
subject of boiler house losses. 


An analysis is given of the Glasgow Corporation Electricity Depart- 
ment's accounts. 

An illustrated description is given of the single-phase railway laid 
down by Messrs. Siemens-Schuckert connecting Rotterdam with The 
‘Hague and Scheveningen. 


Elsewhere we give an account of the work of the Electrical En- 
gineers (London Division) which will be of interest to those of our 
readers connected with the Territorial Force. 


The account of the electrification of the Ferndale Collieries, as 
described by Mr. W. H. Patchell, is completed. 

Mr. W. M. Rogerson, in his address to the Leeds local section of the 
Institution of Electrical Engineers, gives а report of the progress in 
electricity supply and electric tramways. 


The annual report of the Postmaster-General on the business of 
the Post Office during the past year has been issued. 


Mr. H. H. Couzens, Engineer and Manager of the West Ham 
Corporation Electricity Supply Department contributes a letter on 
municipal wiring. 

The Highways Committee of the London County Council at Tues- 
day's meeting put forward а number of proposed new tramway 
works and conversions, linking up several sections of the northern 
system, and representing in the total 14:705 miles of single line. 


It is reported that President Pecanha, of Brazil, has asked Congress 
to authorise contracts being entered into and bonds issued for the 
. electrification of the Central of Brazil Railway in and near Rio de 
Janeiro at an estimated cost of about £500,000. 


Caerphilly Council propose to transfer their electric lighting order 
to the South Wales Electrical Power Distribution Co. The company 
have applied to the Board of Trade for consent to the use of overhead 
electric lines in the streets. 


Hull Electric Lighting Committee, who recently considered the 
scheme of the Metropolitan Electric Supply Co. for popularising 
electricity for heating and cooking, have agreed to place £50 at the 
disposal of the city electrical engineer (Mr. H. Bell) for the purchase 
of electric heating and cooking apparatus. 

А Local Government Board inquiry was held last week into the 
application of Cleethorpes Council for permission to borrow £4,000 
for laying additional electric cables, &c. 


The Board of Trade have issued an order that the powers of the 
Somerset & District Electric Power Co. for bulk supply in Bath 
are to cease. 


Interesting particulars are issued of tenders received by the 
Turkish authorities at Constantinople for the erection and equipment 
of a telephone system in that city. 


The subject of railless trolley tramways was discussed at Brighton 
Corporation meeting last week, and the borough engineer was in- 
structed to communicate with the Municipal Tramways Association 
on the subject. 


The question of the tenders recently called for by the Postmaster- 
General of the Commonwealth for supply of telephones of Austra- 
lasian manufacture is mentioned on another page, and some interest- 
ing particulars are furnished. 


Legal.—On Tuesday Mr. Justice Parker sanctioned a petition reduc- 
ing the capital of the Electricity Supply Co. for Spain by £86,650, 
owing to depreciation of the company's plant. 

Last week in the case of Francis & Co. v. West Ham Corporation, 
plaintiffs were successful in their claim for an indemnity for compen- 
sation (£178) paid to the widow of a workman who was alleged to 
have fallen from a scaffolding owing to his having come into contact 
with a live wire. Deceased was repairing a blind at the tramway 
depot at the time of the accident. 

А further hearing at Clerkenwell (London). of the action brought 
by the Wolfram (Tungsten) Metal Filament Lamps (Ltd.) and the 
General Electric Co. against the Welsbach Incandescent Co. is 
reported. 


Companies’ Meetings and Reports.—The Chairman of the Rosario 
Electric Co. (Mr. W. T. Western) announced at the meeting on Tues- 
day that the Company had acquired land for the erection of another 
generating station just outside the municipal boundary. The cost of 


erecting the power house, and putting in the first instalment of 


plant, which would have a capacity equal to that of the existing 
station, is estimated at about £200,000. 


INSTITUTIONS AND SOCIETIES. 


THE INSTITUTION OF ELECTRICAL EN GIN EERS. We are informed 
that at the opening meeting of this Institution’s session on November 
llth, a marble bust by Mr. Hamo Thornycroft of the late Dr. John 
Hopkinson, F.R.S., who was president in 1890 and in 1896, will be 
presented to the Institution by Prof. Bertram Hopkinson, on behalt 
of his mother, Mrs. John Hopkinson. 


ROYAL SOCIETY. Among the Papers read at the meeting yesterday 
afternoon were the following: On the Perception of the Direction 
of Sound," by the Rt. Hon. Lord Rayleigh, O.M., F. R. S.; The 
Diffraction of Electric Waves," by Prof. Н. M. Macdonald. F.R.S. ; 
Note on the Spontaneous Luminosity of a Uranium Mineral," 
and The Accumulation of Helium in Geological Time, II.,“ by the 
Hon. R. J. Strutt, F.R.S., and On the Physical Properties of Gold 


Leaf at High Temperatures,’ by Messrs. J. C. Chapman and Н. L. 
Porter. 


THE ILLUMINATING ENGINEERING SocrETY.— The opening meet- 
ing of this Society will take place on Thursday. November 18th, at 
8 p.m., at the premises of the Royal Society of Arts, when a brief 
report of the progress of the Society will be presented by the Hon. 
Secretary, and an inaugural address will be delivered by Prof. S. P. 
Thompson, F.R.S., the first president of the society. 


RovarIwsTITUTION.— The eighty-fourth Christmas Course of Juve- 
nile Lectures, founded at the Royal Institution in 1826 by Michael 
Faraday, will be delivered this year by Mr. W. Duddell, F.R.S., 
his subject being Modern Electricity." The course, which will 
beexperimentally illustrated. commences on Tuesday, December 28th, 
at three o'clock. and will be continued on December 30, 1909, and 
January 1, 4, 6 and 8, 1910. 


ARRANGEMENTS FOR THE WEEE. 


SATURDAY, November 6th. 

THE BIRMINGHAM ASSOCIATION OF MECHANICAL ENGINEERS. 

7 p.m. Meeting at the Grand Hotel, Birmingham. Paper on 
„Works Organisation with a View to Profit Making,” by Mr. 
J. Batey. 

TUESDAY, November 9th. 

THE NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION. 

2.30 p.m: Committee Meeting at Balfour House, Finsbury Pave- 
ment, Е.С. 

THE INSTITUTION OF CIVIL ENGINEERS. 

$ p.m. Meeting at Great George-street, Westminster, S.W. 
Papers on The Single-Phase Electrification of the Hey- 
sham, Morecambe and Lancaster Branch of the Midland 
Railway,” by Messrs. J. Dalzieland J. Sayers ; “ The Equip- 
ment and Working Results of the Mersey Railway under 
Steam and under Electric Traction,” by Mr. Joshua Shaw. 
„The Effect of Electrical Operation on the Tynemouth 
Branches of the North-Eastern Railway,” by Mr. С. A 
Harrison. 

THURSDAY, November 11th. 
| THE INSTITUTION OF ELECTRICAL ENGINEERS. 

8 p.m. Meeting at the Institution of Civil Engineers, Great 
George-street, Westminster, S. W. Presidential Address by 
Dr. G. Kapp. 

FRIDAY, November 12th. 
PHYSICAL Society ОЕ LONDON. 

5 p.m. Meeting at the Imperial College of Science, Imperial 
Institute-road, South Kensington. Agenda: (1) “On the 
Absorption Spectrum of Potassium Vapour," by Mr. P. V. 
Bevan ; (2) ** Some Further Notes on the Physiological Prin- 
ciples Underlying the Flicker Photometer,“ by Mr. J. S. Dow; 
(3) „Exhibition of a Colour Perception Spectrometer,” by 
Mr. F. W. Edridge-Green ; (4) ** Tables of Ber and Bei and 
Ker and Kei Functions, with further Formule for their Com- 
putation," by Mr. Н. С. Sevidge. 


The Corps of Electrical Engineers (London Division). 
Officer Commanding, Col. R. E. B. Crompton, C.B. 

The following orders have been issued for the current week :— 
Monday, Nov. 8th, ** A" Company.— Technical Drill, 7 to 9:30 p.m. 
Tuesday. Nov. 9th, ** B" Company. — Technical Drill, 7 to 9:50 p.m. 
Wednesday, Nov. 10th.—Gymnasium, 6:30 to 9:30 p.m. 

Thursday, Nov. 11tb, “С” Company. —Technical Drill, 7 to 9:50 p.m. 
Friday, Nov. 12th, ** D" Company.—Technical Drill, 7 to 9:50 p.m. 
Saturday, Nov. 13th, “ А” Company. Week-end run at Coalhouse 

Fort. Parade at Fenchurch-street Station at 5 p.m. Dress 

Khaki with haversack and great coat. Knife, fork and toilet 

requisites to be carried in the haversack. Tickets will be issued at 

the station before entraining. 
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GLASGOW CORPORATION ELECTRICITY SUPPLY. 


In а recent issue we analysed the accounts of the Glasgow. 
tramways, and it will, therefore, be of interest to examine in 
detail the results achieved by the other large trading under- 
taking of the Glasgow Corporation. Although the financial 
results of the electricity supply department are not of the 
same magnitude as in the case of the tramways, and although 
a small deficit is recorded this year, the accounts show that the 
electricity undertaking is making substantial progress. Reduc- 
tion in the charges for current, the extensive use of metal 
filament lamps and the general trade depression are respon- 
sible for the deficit of £8,545, the revenue showing a decrease 
of £7,729 compared with the income recorded a year ago ; but 
in spite of an increased output the working expenses show a 
1 00 of £10,415, which, of course, is a very satisfactory 
resuit. 

The quantity of electricity sold to private consumers durin 
the year ended May 31 last was 32,736,058 units, compare 
with 31,087,322 units during the previous year, being an 
increase of 5:34 per cent. Public lamps required 1,555,150 
units, and 173,703 units were sold by contract, making the 
total quantity of electricity sold 84,464,911 units, an increase 
of 1,670,104 units compared with the previous year. The 
increase recorded a year ago was 8,461,909 units. As the 
maximum load has diminished, being 21,585 kw. as against 
22,186 kw. last year, it will be seen that the load factor has 
increased, being now 18:36 per cent. 

The number of new consumers connected during the year 
was 1,232, making the total number of consumers on May 31 
last 18,158. The connections during the year are stated in 
the annual report as being equivalent to 70,280 8 c.p. lamps, the 
total connections recorded in the books of the department now 
being equivalent to 1,637,187 8c.p. lamps, or 49,115 kw. The 
increase in connections is not so great as in previous years, 
but a considerable deduction has been made in view of the 
introduction of metal filament lamps. 

The following details of the number of units sold, and the 
prices obtained, are of interest, and attention may be called to 


the large proportion of units sold at 2d. per unit. 
2,050 units. . ... at 84. per unit. 
8, l! „ at 53а. „ 
1.789, асінае at 5а. „„ 
6,915,921 jy. weinen . at 1d. „ 
1,005505. 4 nderit at Id. „ 
15, 389,1 . - at jd. " 
Total 32,756,058 „ Average 18d.  ,, à 


Àn analysis of the private consumers' accounts for the past 


year shows the following figures :— 
No. Consumption. 


Consumers under 1 hour of maximum demand 3,461 828,219 
T „ 2 hours 8 i 2,789 2,651,693 
39 ” „э » „э 1,506 2,629,715 
77 55 „э ” » 665 1,555,876 

3) 57 » 99 99 264 903, 
5 over 5 „ т 9 268 2,133,212 
Theatres, halls and schools ........................ 251 1,154,681 
Шык ыкы E ы ON ODIO Ре „ 59 1,472,702 
Domestic consumers and churches ............... 5,928 1,675,022 
Ü ( ³ĩ˙A AA 8 2,504 17,612,485 
Heating. EC 265 ‚565 
17,940 32,736,058 


À feature of the Glasgow electricity undertaking has always 
been its cultivation of the power load, and on May 31st last no 
less than 4,202 motors were connected to the supply mains, 
with a total horse-power of 29,505. This represents an increase 
of 439 motors and 5,757 H.P. compared with the motor load a 
year ago. 

A fifth turbine of 5,500 H.P. has been installed during the 
past year in the Port Dundas station and completes the gene- 
rating plant in the engine room as at present erected. It now 
contains 28,000 H.P. The trunk main connections between the 
Pinkston power station of the tramways department and the 
Port Dundas station have been frequently used throughout 
the year, and should prove very useful in the case of break- 
downs. A third 5, 500 mP. turbo-generator has been erected 
In the Pollokshaws-road station, bringing the total capacity of 
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those works to 21,700 Н.Р. No additions have been made to 
the plant in the Kelvinside station during the year, the plant 
capacity remaining at 1,080 H.P., and this station will, as soon 
ъв convenient, be made a sub-station. 

In stx:vases it has been found more economical to supply 
large consumers by -means of transforming plant placed on 
their premises; the total mount of plant so installed is of 
8,000 H.P. capacity. Fifteen miles of and 10 miles of 
distributors have been laid during the year. 

Turning now to the cost of production, it will be noticed 
from our analysis below that considerable economy has been 
effected, the fuel item having been reduced from 0:31d..to 
0:25d., whilst the total costs (including capital charges) were 
1:36d., compared with 1:48d. а year ago. Ав in the case of 
the tramways undertaking, ample provision is made for depre- 
ciation, an amount of £53,260, equivalent to 0:37d. per unit., 
being allocated to this item, before the deficit of £3,545 is 
obtained. This deficit is met by а sum taken from the reserve 
fund. We give herewith an analysis of the expenditure during 
the past financial year, together with the cost of working per 
unit sold both for last year and for 1907-8. 


Cost per unit sold. 
Generating Costs. 1905.9. 1907-8. 
Coal, . ðâ PARTIE eR Ulo £36,014 ... 025d. ... 0:514. 
Oil, waste, water, & 2,708 002d. ... 0-02d. 
Salaries and wages at station 14,069 ... 0-10d. ... 0°10d. 
Repairs and maintenance .. .............. ... 6,541 ... 0:054. ... 0:064. 
Total Generating Costs.................. £59,852 0424. 0:49d. 
Distribution Costs 
Wages EN £2,963 .. 0:024. ... 0:024. 
Repairs and maintenance of cables, &c. 5,598 . . 0:044. ... 0°04d. 
a 5 „ meters, &c. 2,679 ... 0 O2d. ... 0:024. 
Total Distribution Costs ............... £11,040 0:084. 0:08d. 
Management Costs, &c. 
SSH И Ае . £6,001 ... 004d. ... 0:044. 
General establishment charges ...... ..... 3,253 ... 0°024. ... 0:03. 
Stationery, printing, RC. ..................... 1, 0-01d. ... 0°014. 
Total Management Costs. . . £10,332 007d. оова. 
Rents, rates and taxes ........................ £20,753 ... 0°144. ... 016d. 
Attending and repairing public and pri- 
vate lamp N £3, . . 0°02d. ... 0-03d. 
TOTAL COSTS (ex Capital Charges)......... £104,902 ... 073d. ... 084d. 
Capital Charges. 
Interesse a Ее Оаа £54,748 0:38d. ... 0:404. 
Sinking fund .................. . . . . 36, 0-25d 0:24d. 
Total Capital Charges £91,056 0:654. 064d. 
TOTAL COSTS (inc. Capital Charges) ...... £195,958 ... 1:364. ... 148d. 
рергесіаЧоп........................... ..... £53,260 ... 0374. ... 037а. 
TOTAL RECEIPTS (from all sources) ...... £245.673 ... 171d. 1:85d. 
Balance (deficit . . 3, 545 0 


... 0:094. . 0: 007d. 

(deficit) (surplus) 

During the year the capital expenditure amounted to 
£168,378, mains and cables accounting for £58,335 of this 
sum, machinery and plant at Port Dundas station to £44,892 
and machinery and plant at Pollokshaws-road station to 
£28,865. The capital account, after deductions had been 


made for depreciation, was on May 31st as follows :— 
CAPITAL ACCOUNT. 


Land and buildings (John- street) ..... £2,681 

" ә (Port Dundas) . 106,767 

8 2 (Pollokshaws-road) ......... 64,187 

ў Т (Kelvinside)..................--. 7,713 

ys » (various sub-stations, &c.). 50, 959 
— £232,337 

Machinery and plant (Port Dundas) 252,583 

m i (Pollokshaws-road) ......... 178,982 

" $5 (Kelvinside ... 10,740 

js y» (various sub- stations) 102,380 
£544,685 

Accumulators (Port Dundas) ... ................ 2,635 

(Pollokshaws- road 6,286 
— 8,919 
Mains and able ESPERE ERE FERNER 941,277 
Meters and indicators ...............«. FFC 52,525 
Electrical instrumente. . 1,526 
Laboratory plant and instruments. . ee 1,670 
Furniture 4 CC 2,827 
Transformers on consumers’ ргетівез ...................... 14,638 
ТОТАШ ллы Кыны оа аннан £1,800,202 
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TESTING TRANSFORMER CORE LOSSES.* 


BY L. W. CHUBB. 


Summary.—The author describes a method of testing transformers, 
using an instrument termed an iron-loss voltmeter, so that even with 
very distorted wave-shapes of E.M.F. the sine-wave values of trans- 
former core losses can be ascertained, the exact wave form or frequency 
not being known. | 


It is well known that if the wave shape or the frequency varies 
from the normal. the loss in a transformer core at normal voltage 
varies also. It is obvious, however. that the normal loss, that is. the 
loss with the sine-wave shape and the normal frequency of. say, 60 
cycles, can be obtained under the abnormal conditions of wave shape 
and frequency by either raising or lowering the voltage. What is 
needed then, is an indicator which will enable the voltage to be so 
adjusted that the loss in a transformer core as measured upon an 
ordinary wattmeter will be the same as it would be at normal voltage 
on a circuit having a sine-wave shape of normal frequency. Such 
an instrument, termed an iron-loss voltmeter, is described in this 
Paper. 

In electricity supply the iron loss of a transformer is of the greatest 
importance ; but of all tests on electrical apparatus one of the most 
difficult to check and agree upon is the measurement of the core 
loss of a shunt transformer. Tests for the same transformer taken 
at different times or in different places will seldom agree within 3 or 
4 per cent., and often differ by as much as 10 per cent. The diffe- 
rence is sometimes due to an actual change in the transformer, such 
as aging of the iron core or a change in the mechanical make-up or 
physical stresses of the core due to extreme temperature changes or 
vibrations during transportation. Changes in testing conditions 
and errors of testing methods. however. are more often responsible 
for the differences and errors in core-loss results. Wave-shape 
difficulties are the most serious, are almost always present, and have 
been the most difficult for which to make corrections in the usual 
commercial tests. A peaked wave of voltage will cause a lower core 
loss. and a flat wave a higher loss than a sine wave of the same 
etlective voltage. 

On account of this variation with wave-shape, it is desirable that 
the core-loss tests and data for transformers be expressed in terms 
of some certain wave shape. as well as frequency and voltage. 
Guarantees of core losses are generally based on a sine wave, but we 
sometimes find them stated in terms of an average commercial 
wave." "The wave-shapes of commercial circuits may vary between 
wide limits, and in the majority of cases will be found to be peaked, 
especially at the terminals of a transformer under test. The Stand. 
ardisation Rules for a sine wave allow a deviation from the equiva- 
lent sine of 10 per cent. of the maximum ordinate of the equivalent 
sine wave. If instead of a true sine wave, this nominal sine is to be 
used as a basis for core-loss guarantees, the conditions of test and 
results obtained will still be indetinite. 

On account of the accuracy required for core-loss tests. the diffi- 
culty of obtaining a good sine wave for test, and the difficulty of 
correcting results to a sine value by the methods which are now in 
vogue, it seems very desirable that a method of test be available 
which will remove the wave-shape difficulty. It is the purpose of 
this Paper to present à method of testing which will give sine-wave 
values of transformer core losses on very distorted testing waves, 
without the aid of an oscillograph. contactor, synchronous commu- 
tator, or even exact knowledge of the wave-form or frequency of the 
circuit. ' 

The iron loss of a transformer consists of the eddy-current loss 
and the hysteresis loss which are present in about the same 
relative proportions in transformers designed for the same fre- 
quency. The eddy-current loss in a given transformer is dependent 
upon the root mean square of the instantaneous values of the induced 
voltage, while the hysteresis loss is dependent upon the maximum 
magnetic induction in the iron. which in turn is dependent upon the 
average of the instantaneous values of the induced or counter voltage. 
Thus, if the usual alternating-current voltmeter is used to adjust 
voltage in core-loss tests and the wave-shape of voltage is not a sine, 
then the eddy loss in the transformer will be correct ; also, the sine 
value and the hysteresis loss will be low or high. depending upon 
whether the form-factor of voltage is respectively above or below 
1-11. To obtain a sine-wave result of total loss on a distorted wave. 
it is necessary either to determine the form-factor and make the 
proper corrections, or to adjust the testing voltage bv an instrument 
whose readings are such a function of both the average and effective 
voltage that when it reads the normal voltage of the transformer, 


— 


* Abstract of a Paper read before the American Institute of Electrical 
Engineers. 
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the error in the eddy loss will be equal and opposite to the error in 
the hysteresis loss, thus giving a correct total or core loss. 

Suppose a 110-volt, 60-cycle transformer is to be tested and that 
the result of the core loss is required in terms of a sine wave of im- 
pressed voltage. The testing circuit available has a wave-form of 
unknown shape. and there are no convenient means of finding the 
form-factor of the wave, Suppose another very small transformer 
to be on hand with the same ratio of eddy loss to hysteresis loss at 
110 volts, 60 cycles, as the first transformer, the sine-wave core loss 
of the second transformer being 20 watts at 110 volts, 60 cycles. 
This small transformer and a wattmeter may be used in determining 
the proper voltage at which to test the unknown core loss in the 
larger transformer, on the given circuit. The voltage of the circuit 
should be adjusted until the energy input to the small transformer 
core is 20 watts, as indicated by the wattmeter. The core loss in the 
larger transformer is then read on а separate wattmeter, and the 
value thus obtained will be the same as would be measured at 110 
volts on a 60-cycle sine wave of voltage. The above contains the 
essential elements of a method which will give sine-wave results of 
shunt-transformer core losses on any commercial alternating-current 
circuit. 

The scheme is practically carried out by the use of a portable 
direct-reading instrument, known as an iron-loss voltmeter. This 
instrument indicates the effective or root mean square value of a 
sine wave of voltage which would cause the same iron loss in a trans- 
former as the wave of voltage to which the instrument is connected 
will cause in the same transformer. The iron-loss voltmeter consists 
essentially of a ring or core of laminated steel excited by a winding, 
and a wattmeter of suitable design on which to read the power input 
to the ring and all copper circuits in the instrument. The core and 
meter are mounted in suitable wooden cases, and all connections 
are made inside of the instrument so that there are but two terminals 
to which the line is connected. Fig. 1 shows the arrangement of the 
circuits in the meter. 


Fic. 1.—JINTERNAL CONNECTIONS OF IRON Loss VOLTMETER. 


On the laminated core C is placed a winding W, the core member 
and winding being securely mounted in the lower case, and the two 
leads of the winding brought through the top and into the instru- 
ment case, which contains the meter movement. A stationary 
current coil S is connected in series with the winding W and the ter- 


‘minals PP. The shunt circuit consists of the moving coil M, the 


non-inductive resistance R, and the compensating or adding coil 
CC, which is wound parallel to the series coil and of an equal number 
of turns. It can be readily seen that the deflection of the wattmeter 
movement will be caused by the total input to the instrument. 
This input is the hysteresis and eddy loss in the ring or magnetic 
rheostat, and the I?R losses in all copper circuits of the instrument. 
Of these losses the hysteresis in the magnetic rheostat is dependent 
upon the average value of the terminal voltage. and the eddy-current 
loss in the rheostat and the copper losses in the shunt circuit are 
dependent upon the effective value of the terminal voltage. The 
loss in the series circuit is a complex function of both the average 
and effective voltage. being proportional to the square of the exciting 
current of the ring. This series copper loss is so small that the exact 
law of its dependence on wave-shape is of no importance. The 
relative proportion of these component losses in the instrument is of 
importance. 

Before calibrating the instrument for a certain frequency, the 
adjustment of the ratio of eddy loss in the ring plus shunt copper 
loss, to the total loss, is made by changing the non-inductive resist- 
ance in the shunt circuit and the turns on the ring. This ratio of 
PR losses to total loss is made 20 per cent. at about ,‘,ths of the full 
scale voltage. After this adjustment is made, the instrument is 
calibrated in parallel with an alterngting-current voltmeter on the 
pure sine-voltage wave of the required frequency from a small 
smooth-core alternator. The scale is drawn in to agree with the 
alternating-current instrument. 

The iron-loss voltmeter, constructed and calibrated as described, 
may be used as а portable voltmeter in testing transformer core 
losses on any reasonably distorted wave of voltage. The test may 
be conducted without апу knowledge of the wave-form, and the 
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frequency need only approximate the normal value. Any difference 
between the Steinmetz exponent for hvsteresis loss, of about 1:6, 
for the iron in the voltmeter and the iron of the transformer under 
test does not produce appreciable errors. Also, theoretically, the 
percentage of I*R loss in the voltmeter and transformer should agree 
at the testing voltage, but the errors introduced by wide variations in 
this relation are comparatively small. 

The curves of Fig. 2 show the per cent. error that would be obtained 
when testing transformers of varving per cent. eddy loss by the use 
of the root-mean-square voltmeter and an iron-loss voltmeter having 
20 per cent. eddy loss at the point of test. Curves A, B and C show 


Per Cent. Error. 


1:14 1°18 


Form Factor. 
Fig. 2.—CuURVES SHOWING EFFEcT oF RATIO or EDDY AND’ HYSTERESIS 
Loss on Conr-Loss Tests BY THE Two METHODS. 


Curve Transformer with Tested with 
—s l 
A 149, eddy loss R.m.s. voltmeter 
B 20° 4 35 R. m. S. - 
C 30% „, Fe | R.m.s. i 
D 140% „ i 4| Iron 55 
E : 20% „э » | lron 99 
F 300% „ И Tron f 


the errors which would be obtained by using the"root-mean-square 
voltmeter in testing three transformers with 14. 20 and 30 per cent. 
eddy loss respectively on wave shapes which have form-factors 
ranging from 1-06 to 1-92. Curves D, E and F show the correspond- 
mg errors which would be obtained on the three transformers when 
using the iron-loss voltmeter. Notice that the transformer with 20 
per cent. eddy loss can be tested without error on any wave-form by 
the new method, because the instrument assumed has 20 per cent. 
copper loss. 


Fic. 3.—CoNNECTIONS FOR CORRECTING VOLTAGE FORM-FAOTOR. 


T, Transformer under test: W, Wattmeter ; Vi, Iron loss voltmeter ; V, Root-mean- 
fquare voltmeter; R, Variable resistance; L, Variable inductance; C, Aluminium 
electrolytic cells. 


The foregoing method gives all that should ever be required for 
commercia] accuracy, but the following method of form-factor 
correction will eliminate even the small errors caused by unequal 
ratios of component losses already mentioned. This method will 
five a theoretically correct result of core loss for laboratory tests or 
when great accuracy is required. The form-factor of the voltage 
Wave is first corrected to 1-11 and the loss is then read. As shown 
In Fig. 3, an inductance L is placed in series with the line and an 
aluminium electrolytic cell C is connected across the line and between 
the inductance L and the wattmeter W. The inductance causes a 
peak in the wave, and the aluminium cell, which is working above 
its critical voltage, short-circuits or flattens out the peaks until the 
form-factor is 1-11. This correction or adjustment of form-factor 
is made by varying the resistance R and the inductance L. When 
the readings of the root-mcan-square voltmeter and the iron-loss 


voltmeter agree, the form-factor is 1-11 and the core-loss reading is 
taken. This method does not necessarily give а sine wave for the 
test but it gives а wave having the same form-factor, and has been 
found to be very accurate. 

The author next gives the particulars of actual tests to show the 
accuracy and commercial value of the method, and finally mentions 
some disadvantages of the iron-loss voltmeter and the new method 
of test. The instrument is necessarily heavier than the ordinary 
alternating-current voltmeter. The internal losses of the instru- 
ment are high and in testing very small transformers the correction 
for instrument losses is as large as the core loss of the transformer. 
For high-voltage tests the usual voltage transformer cannot be used 
on account of the relatively large current taken by the instrument 
and its poor power-factor. A voltage transformer to be used with 
the iron-loss voltmeter must be especially designed with heavier 
copper and low reactance. The instrument can be made direct 
reading for only one frequency. and, when used on other frequencies. 
must be used with a calibration curve. "These disadvantages are 
not of great importance as there are generally low-voltage taps on 
high-voltage transformers, to which the meter can be connected, 
and there are but few standard frequencies in terms of which tests 


will be required. 


BOILER HOUSE LOSSES. 
BY O. L. PEARD. 


Summary.—The writer describes the various fuel losses occurring in 
daily practice, and deals with the facilities for their detection, allocation 
and reduction. 


1. What becomes of the Heat in the Coal Purchased ? 


Although at present absorbing only about one-hundredth 
part of the coal output of the United Kingdom, the electrical 
supply stations probably furnish the most favourable answer 
to this question as regards the coal burnt for steaming purposes. 
The fuel bill of the stations (281) for which statistics are avail- 
able amounted last vear to rather over £1,255,000, while the 
electrical energv sold by these stations was approximately 
740,000,000 B. O. T. units. Each Board of Trade unit of 
electricity is equivalent in round numbers to 3,413 B. Th. U., so 
that, assuming an average price of lls. per ton for the coal 
bought and a mean calorific value as burned of 12,000 B.Th.U. 
per pound, we have— 


Millions. Per cent. 
(1) Thermal units in coal purchased ...... =:61,340,000 ==100 
(2) Ditto equivalent iu electric 
energy sold ............ = 2,525,600 = 4-1 
(3) Ditto equivalent in electric 
energy generated ...  —*2,971,400 = 4-8 


We thus see that the heat wastage during the process of 
production and distribution is approximately 25 times that in 
the useful energy produced. Truly a lamentable destruction 
of the most valuable of our natural resources, which, 1f allowed 
to continue, must inevitably result in an embarrassing legacy 
for the generations to come. 


2. How far is this Loss Preventable, and to what extent 
ws t practicable to reduce immediately the Wastage ? 

Both the scientist and the inventor are busily at work 
towards better things. New processes, especially in this 
country, are, however, but slowlv established, and for the 
moment we must deal with things as they are, and look to the 
commercial workers to apply such technical methods as are 
capable of increasing the present low cfficiency. 

In what follows it is not intended to treat either with the 
more recent claims of the gas or oil fuel generators, which have 
yet to pass into general use on a large scale, or with the theo- 
retical possibilities of increasing the low thermal efficiency of 
the steam plant now used for the conversion of energy. It is 
sufficient that the use of steam generators 1s an accomplished 
fact. Apart from maintaining the engine or turbine plant in 
the best possible working order. and running it in the most 
economical way to suit the load, the average steam user has but 
little practical scope for improving its efficiency. By main- 
taining the maximum steam pressure with every available 
degree of superheat at the engine stop valve—by adopting the 


* On basis of 85 per cent. of energy generated being sold. 


136 


THE ELECTRICIAN, NOVEMBER 5, 1909. 


shortest possible well-lagged steam pipes—and bv reducing 
to a minimum the back pressure at the engine exhaust, a con- 
siderable improvement might in manv cases be effected. These 
are, however, points which most engineers already fully appre- 
ciate and make strenuous efforts to deal with. 

It is within the boiler house that the greatest possibilities for 
an immediate improvement lie. At present it is extremely 
doubtful whether 50 per cent. of the heat which annuallv passes 
to the stokehold in the coal purchased finds its way from the 
boiler house to most of the present engine rooms. Under full 
steaming test conditions about 70 per cent. is usually claimed 
as the combined efficiency of furnace, boiler and superheater. 
and where suitable economisers are installed nearer 80 per cent. 
may be reached. But these figures are far from the 24 hour 
daily conditions. against which must be debited the large radia- 
tion and other losses during the hours of light load, which, 
unfortunately, are generally augmented bv the margin in work- 
ing boiler plant found necessary to meet the abnormal demands 
beyond the anticipated daily maximum. А good dea] of tech- 
nical matter—of a more or less complicated and lengthy nature 
—has already been written on the subject of boiler and fuel 
testing, and economical steam production, both as regards the 
theoretical conditions leading to efficient combustion and merits 
and methods of working various furnaces, &c.. but so far as 
the writer is aware there has been no attempt to set forth for 
the use of the boiler-house engineer a simple line of procedure 
which would enable him to readily appreciate the various daily 
losses taking place, and at the same time provide a more prac- 
tical means for easily allocating a definite meaning to the in- 
dications of the various apparatus and instruments now 
obtainable. 

The duties of the boiler-house engineer are both numerous 
and arduous, particularly where the demand for steam is erratic. 
The load, the coal, the draught, and, in fact, almost every item 
to be dealt with is of a variable nature; nothing is foolproof, 
and a little stupidity or negligence may easily lead, if not to 
more serious results, to а heavy bill for repairs or wastage. 
Owners will find they are amply repaid by providing a sufficiency 
of intelligent supervision—even а small percentage saving in 
the fuel bill will leave a good margin over the cost of both good 
supervision and interest charges on the capital expenditure for 
technical apparatus required. 

Assuming that the working furnaces and boilers are in good 
condition and of a suitable nature to meet the load require- 
ments— 


3. What are the Chief Points to which Special Attention 
should be paid to ensure the most Economical Results, 
under everyday Working Conditions ? 


It is not proposed to deal here with defects or the unsuitable 
nature of the plant in use; these are matters which should be 
reported for the special attention of the station designer, and 
not confounded with the duties of the running boiler-house 
staff, who should only be responsible for the repairs of an 
ordinary nature. Nor is it intended to describe the best 
method of working any particular apparatus or instrument in 

se; but rather to indicate the line which efficient super- 
vision should take, and show how the various results obtained 
may be readily interpreted, and the sources of loss more 
definitely located and remedied. 


THE COAL. 


In the first place, it is essential that the boiler-house staff 
should possess some definite knowledge of the coal as supplied. 
Deliveries should be regularly tested for absolute ash and mots- 
ture. Any delivery which does not reasonably comply with 
a definite limit (to be fixed for each particular class of coal on 
order) should, where practicable, be rejected, and where the 
latter is impossible, a rebate—at least equal to the percentage 
increase in ash and moisture above the agreed standard— 
should be called for. The coal contractor, who is usually very 
much in the hands of the shippers and colliery proprietors, 
cannot be relied upon to supply a regular quality of coal even 
of one particular class, and unless a sharp eve 1з kept on the 


deliveries the consumer may sustain a loss of from 5 to 10 per 
cent. due to an increase in incombustible matter in the form of 
ash and moisture. Apart from the financial loss directly sus- 


purchased, a bad variation will usually involve a fall in the 
efficiency of combustion, coupled with a decrease in the boiler 
output, which in turn requires more boilers under steam with 
their heavy complement of standing losses and working ex- 
penses. Calorifie tests of fuel deliveries, unless most carefully 
carried out with the best apparatus, are often more misleading 
than useful, but to enable the superintendent to judge of the 
overall working efficiency it is of importance that the calorific 
value of the dry fuel containing a determined amount of absolute 
ash should be occasionally determined. Where the size* of the 
works does not warrant a properly-equipped test room, it 
would be better to refer the matter to the nearest competent 
authority for the accurate determination of calorific power, and 
the composition of a carefully selected sample of the fuel used. 

Having obtained the calorific value of а particular class of 
dried fuel (containing a known amount of ash), the daily ash 
and moisture tests will enable the engineer to determine with 
sufficient accuracy the calorific value of the coal as weighed. 

Thus, suppose a tested sample of the dried fuel containing 
5 per cent. of ash is reported as being of, say, 14,500 B. Th. U. 
calorific value per pound, then the calorific value of the pure 


dry coal per pound will be 985 x 14,500 15,263 B. Th. U. If 


а daily sample is found to contain 5 per cent. ash and 7 per 
cent. moisture (= 12 per cent.), the amount of pure dry coal 
in the delivery will be only 88 per cent. of the weight received, 


88) 


and the calorifio value may be booked as 100 15 263 


13,132 B. Th. U., which is the gross calorific value per pound 
of fuel delivered. A further loss will result in heating and 
vaporising the moisture present, but as the extent will depend 
on the temperature of the exit gases, this loss for ordinary 
purposes should be dealt with in the flue gas losses, although 
it will, of course, to some extent affect the available heat to be 
obtained from the fuel. Excessive ash also tends to reduce 
the gross calorific value of the fuel by its retention of more 
combustible matter in the ash and clinker removed from the 
furnaces. In addition, excessive ash and moisture by mate- 
rially lowering the temperature of combustion will often cause 
& serious decrease in the working efficiency possible. It is 
therefore necessary to keep an approximate record of the 
calorific value of the coal as delivered, and a sharp eye on the 
amount of absolute ash and moisture accepted. 


SELECTION OF FuEL.—To obtain good results the coal, 
besides being up to standard, must be suitable for the par- 
ticular furnaces in use and the steaming conditions to be met. 
For instance, where the draught and grate area are limited and 
the load variations great, little good can result in endeavouring 
to secure the most economical working by burning a low-grade 
fuel. This will lead to an unnecessarily large number of boilers 
working. each having а heavy light load radiation loss and in- 
volving additional expense for cleaning, attendance and repairs. 
During the hours of light load these boilers will be found to be 
difficult to keep in readiness for steaming, and, should the 
furnaces be much cooled down, will result in а very low effi- 
ciency being obtained for the first few hours when again brought 
into commission. The furnace and boiler settings usually have 
а large thermal capacity, and when once cooled require 
a large quantity of heat to regain their working temperature, 

which is again mainly lost to flue gases and radiation during 
stand-by hours. То obtain the best annual results, the work- 
ing conditions, hours of stand-by and nature of the plant i in use 
coupled with the characteristics oi the load, must be carefully 
studied when determining the particular class and price of the 
fuel to purchase. The calorific value and price alone, or com- 
bined, are of secondary importance when the fuel cannot be 
* Works with a coal bill of over £10,000 per annum should possess a 
testing room in charge of a competent assistant, and fully equipped with 
all tho necessary apparatus for conducting full and accurate tests on the 
fuel used. 


tained by virtue of the actual decrease in combustible matter 


\\ 
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handled to the best advantage, and it will usually be found 
more economical to select that class of fuel which in the first 
place is best adapted to the furnaces used and the steaming 
conditions. Having fixed on the class of coal required, tests 
on the coals submitted should be conducted both by actual 
boiler trials and by examination of the coal, for the purpose 
of determining the most economical grade to adopt, and for 
subsequently keeping the deliveries up to the standard as 
regards the size, ash and moisture. 

Some coals contain, beside the ash and moisture, an excessive 
quantity of incombustible matter in the form of oxvgen and 
nitrogen gases, but as these reduce the measured calorific value 
of the dried fuel their presence may. be detected without resort 
to a full chemical analvsis of the fuel, but the latter will be 
found necessary when it is desired to check the accuracy of 
flue gas loss indications. | 

A delivery of a regular quality of fuel having been obtained, 
the next step is to fix on the means for ascertaining that it 
shall be burnt without unnecessary wastage. For this purpose 
the engineer must be in a position to determine the coal con- 
sumption and steam output of several tvpical boilers, which 
should be fitted with suitable watermeters and coal weighing 
appliances for that purpose. Means should also be provided 
for testing the temperature of the flue gases and recording their 
composition as they pass the boiler damper to the flues. 

It is desirable that the gas analysing sets should be so 
arranged that they may be easily connected up to any of the 
working furnaces. By this means the detail knowledge gained 
on the selected boilers can be fairly assumed to apply to others 
in the same condition and the percentage of CO, registered 
will then be a good indication of their efficient working, pro- 
vided the amount of ash and clinker removed is given due 
attention. 

Being in a position to obtain the necessary information, the 
staff should make it their business to be able to— 


4. Interpret readily the Results in а manner which will 
clearly indicate the Working Efficiency, and also allocate the 
Sources of Loss which are continuously taking place under 
the daily working conditions. 

The carefully worked out results of а few specialised boiler 
tests do not as they stand materially help the running engineer, 
because the daily load requirements necessarily alter the con- 
ditions of working. Special boiler tests are essential for the 
purpose of gaining а true insight into the capabilities of the 
fuel and furnace, the possible efficiency and output of the boiler, 
the sources of loss, the best grate area and draught, &c., for 
any particular grade of fuel. These tests to be of value must 
be conducted when the furnace has been running under set 
conditions for a considerable length of time, and should be con- 
tinued for at least eight hours. 

The knowledge that so many pounds of water have been 
evaporated for each pound of coal burnt, or that a given 
amount of energv has been produced therefrom, although 
valuable information, is not sufficient to show whether the best 
possible results are being obtained, or that some loss is not 
talking place which might be reduced if specifically known. 
The overall efficiency will vary with each particular type of load 
and fuel. What is radically bad for one station might be good 
for another which has to deal with a different type of load, 
requiring a large complement of reserve plant in readiness for 
running. Then— 


5, How shall the Engineer judge whether the Results 
obtained are as good as they might be? 


He must supervise the details on which the overall efficiency 
depends. Knowing the coal received, he must look to the losses 
taking place, which lie chiefly in :— 

(a) Heat radiation. 

(b) Flue gas thermal losses. 

(c) Combustible in ash and clinker rejected. 

(a) Radiation Losses.— These can only be approximately 
determined by the difference between the known value of the 
coal burnt and the heat to steam, flue gases and loss bv com- 


bustible matter in ashes. The total radiation loss depends 
largelv on the load factor and its characteristics, coupled with 
the maximum output of the furnaces at peak time. The loss is 
usually between 5 and 10 per cent. of the nominal full load coal 
consumption of the boiler furnace, so that a little consideration 
will show what a great effect а large number of stand-by boiler 
hours will have on the annual coal value of this loss. It will 
vary with every particular boiler, and its position in the boiler 
house, and, apart from constructional details and efficient 
lagging, a reduction in the loss can often be effected by running 
the boilers as far as possible in adjacent sets, thus minimising 
the losses from the large surface of the side walls. In every 
case an endeavour should be made to assess the radiation losses 
taking place, and also to periodically allocate their percentage 
coal value in the records. This may be done conveniently by 
a simple statement in the form of a Heat Balance-Sheet :— 


To Calorific value of coal as burn eee 100 per cent. 
1. Water and steam (вау) 62 per cent. 
2. Flue gases (say 25— 5) *20 „ „ ! S6 per cent. 
3. Combustible rejected f4 „ „, 
4. Radiation (by difference)............ 14 


99 99 


Total......... 100 

In fairness to the engine-room staff, every boiler house should 
be called upon to submit a statement of the above nature at 
least once each month. The effect of this would be to compel 
attention to the details, and at same time enable the manage- 
ment to see where excessive wastage, if any, is taking place. 

(b The Flue Gas Losses.—The flue gas losses should be 
measured at the boiler damper, and any subsequent credit for 
heat abstracted at the economiser separately shown by a deduc- 
tion. It should be seen that the boiler efficiency is the best 
obtainable independently of the economiser. The latter, 
unless unnecessarily large and costly, cannot make up for 
inefficient stoking, and a low percentage CO,, combined with 
a high flue temperature at the boiler damper, should in no way 
be neglected in the hope that the economiser will save the loss. 

The flue gas losses can only be properly judged by their com- 
position and temperature rise above the air inlet to furnace. 
Unless there is good reason to suspect the presence of carbon 
monoxide (CO) or hydrocarbon gases, the percentage of CO, 
may be looked upon as an indication of their composition and 
the weight of air being supplied to the furnace. This, however, 
does not always apply to boilers of the Lancashire or Cornish 
type, particularlv when the coal added to the furnace is much 
in excess of the burning rate, or where the fires are thick at 
the rear grate. | 

If ordinary coal could be burnt with that amount of air 
chemically required for its combustion (from 9 lb. to 11 lb., 
according to the class of coal), the analysis of the dried flue 
gases would show from 18 to 19 per cent. CO, by volume. To 
ensure complete combustion an excess of air is always required, 
and 1] times that chemically required will usually give the 
best results. 

The actual amount of air being used may be approximately 
determined by dividing 18:8 by the percentage of CO, obtained 
in the flue gases, the result being а multiple of the weight of 
the air chemically required. Thus, if 7 per cent. CO, is re- 
corded, the air used T times, and the air in ezcess 
2:7-1=1-7 times that chemically required for complete com- 
bustion. 

For the same flue temperature the thermal loss is nearly 
inversely proportional to the percentage of CO, in the flue 
gases.f An approximate idea of the percentage loss of coal 
may be arrived at by dividing one-third of the flue temperature 
by the percentage of CO, recorded. Thus, if the actual flue 
temperature is 600°F. and the CO, recorded 10 per cent., we 
obtain 70 —20 per cent. as the heat loss to the flue. This is, 


of course, only a rough calculation, and a more definite estimate 


* Loss at boiler damper, less credit from economiser. 

+ Per cent. ash and clinker, less absolute ash in coal received. 

t Where there is no carbon monoxide and the CO, is between 5 and 
15 per cent. by volume. 
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can be made by reference to the flue loss calculating disc,* or 
the usual chemical calculations based on the composition of 
the fuel and the flue gases. Unless the furnace has been 
wrongly constructed or very badly handled, carbon monoxide 
and hydrocarbon gases—due to incomplete combustion—are 
seldom to be met with (in quantities materially affecting the 
economy), while the percentage of CO, does not exceed 12 to 
15 per cent. by volume. Where the air supply is insufficient, o1 
the grate heavily covered with green coal in such a position that 
the gases are liable to be carried awav and cooled before 
mingling with further air, an appreciable loss due to incom- 
plete combustion may result. For example. burning Welsh 
nuts with flue gases containing 12 per cent. CO, and 1:33 per 
cent. CO, the loss due to incomplete combustion of the carbon 
would be equivalent to 5-97 per cent. of the coal's calorific 
value, and would equal the thermal loss by heating the flue gases 
210°F. above the air inlet, the total loss for that temperature 
rise then being 11-95 per cent. of the coal value. Had the 
carbon all been burnt to CO, with the same air supply, 13:4 per 
cent. CO, would have resulted, the total flue loss being reduced 
to 6 per cent. for the same damper temperature. Approxi— 
mately, if 1 per cent. of the carbon in the coal is but partially 
oxidised to form CO, the useful calorific value of the carbon 
is reduced by 0-7 per cent. As the calorific value of the carbon 
usuallv accounts for from 75 to 85 per cent. of the total calorific 
power of the coal, the loss due to 1 per cent. of the carbon being 
burnt to CO will be from 0-5 to 0-6 per cent. of the full value. 
The loss for any given percentage of CO in the flue gases will 
depend on the amount of CO, also present; roughly, the 
calorific loss due to each 1 per cent. CO in the gases will be 
equivalent to about 4 per cent. of the coal value, assuming the 
CO, to be over 12 per cent. When the percentage volume of 
both CO and CO, in the gases is known, the loss due to incom- 
plete combustion may be readilv estimated in the following 
way: The percentage of carbon incompletely burned to form 
. „ СО x 100 
CO will equal 7. CO+} CO, 
per pound of coal, expressed in British thermal units, will be 


ej 


FCO + ACO, X 10,120 x weight of carbon in each pound of 


The resultant calorific loss 


coal From this the percentage loss of the fuel value can, of 
course, be easily determined by dividing the last result by the 
total calorific value of the coal. Thus, in the example above, 
the Welsh nuts contained 0-85 lb. of carbon per pound of fuel, 
which, as fired, had a calorific value of 14.430 B. Th. U., while 
the flue gases gave 12 per cent. CO, and 1:33 per cent. CO. By 
I 1:33 CO x 100 

1-33, CO 4-12, co;) 
of the carbon was incompletely burned to form CO. The 
resultant calorific loss per pound of coal by the second formula 
gives 858 B.Th.U. (= 735700. 121.00; x 10,120 x 0-85) , which 
is equivalent to 5-95 per cent. of the coal value. Now suppose 


that either, owing to defective construction of the furnace or 
extremely bad firing, the flue gases were found to contain 
8 per cent. CO, and 2 per cent. CO, then the loss due to incom- 
plete combustion, calculated as above, would be 1,720 B.Th.U. 
per pound of coal, or 11-92 per cent. of its total calorific value, 
20 per cent. of the carbon being only oxidised to CO. The 
presence of a.similar quantity of hydrocarbon vapours would 
indicate an even greater loss, owing to their higher calorific 
value and large specific heat as flue gases, in which respect they 
are equal to water vapour. 

The serious nature of the loss, when an appreciable quantity 
of these gases can be detected, must, therefore, not be over- 
looked. It will, however, usually be found more economical 
with properly covered grates so to adjust the coal feed and 
draught that the highest possible percentage of CO, is cbtained ; 
but if the latter exceed 12 to 15 per cent.. coupled with a high 
flue temperature, the gases should be tested for products of 
incomplete combustion, and if these be found in measurable 
quantities, air supply—preferably over the fire—should be 


* Supplied by Sanders, Rehders & Co. (Ltd.), 108, Fenchurch.street, 
E.C. | 


the first formula we find that 10 per cent. ( 


increased. As all air. in excess of that chemically required 
for complete combustion, which passes through the furnace 
reduces the temperature of combustion on which the efficiency 
is directly dependent, it is obvious that the great field for 
economy lies in the close supervision of the composition and 
temperature of the flue gases. When looking for the cause of 
abnormal indications, either in the compositions or temperature 
of the gases, it should be borne in mind that there are dis- 
turbing influences which may give rise to erratic variations. 
An excessive loss due to an abnormally high damper tempera- 
ture may be the result of dirty boiler tubes or defects in the 
flame bridges, and the cause should, of course, be sought for 
and remedied as soon as possible. On the other hand, a low 
flue temperature, coupled with a poor percentage of CO,, mav 
be due to a leakage through the boiler setting, rather than anv 
defect in the furnace or firing. If this leakage occurs near the 
damper end, it may not be found to materially affect the 
efficiency, but in the latter case the flue temperature will be 
very low, and a calculation of the flue gas loss, based on the tem- 
perature rise above air and the percentage of CO,, will indicate 
whether the low percentage is due to bad firing, air leakage in 
proximity to the furnace or to defects near the rear of the boiler 
settiny. 

Flue Dust.—With forced draught and small fuel a con- 
siderable amount of combustible matter may be carried awav 
from the fires and deposited on the boiler tubes, &c. Should 
any difficulty arise in obtaining a heat balance from the various 
results, this item should be looked to. 


Smoke.—Although indicating to a small degree that incom- 
plete combustion is taking place, smoke is generally the result 
of dissociation of carbonaceous matter from heated hydro- 
carbon vapours due to rapid chilling before oxidation has had 
time to take place. Its formation can only economically be 
prevented by maintaining the hydrocarbon vapours with a 
sufficient air supply at à temperature which will ensure their 
complete combustion before the dissociation of the carbon takes 
place. If the rate of firing and the air supply be not the most 
suitable for a particular furnace construction, a certain amount 
of smoke is certain to result when burning bituminous coal, and 
in practice a moderate amount of smoke is often to be found 
when the overall furnace and boiler efficiency is the highest 
obtainable under ordinary working conditions. The various tests 
which have been carried out to ascertain the relative calorific 
value of the carbon in smoke to the fuel value do not indicate 
that anv appreciable increase in efficiency is obtainable by its 
combustion. It is doubtful whether a comparatively dense 
smoke is responsible for a loss of more than 1 per cent. of the 
carbon in the coal, and its elimination should be sought with 
a view to a general improvement in the conditions of com- 
bustion within the furnace, rather than with any expectation 
of a material improvement in economy resulting from the 
complete oxidation of its carbon contents. 


Combustible Matter in Ash and Clinker.—The amount of ash, 
clinker (and soot) removed from the furnaces, &c., should be 
recorded as so much percentage by weight of the coal received. 
The combustible matter rejected should not exceed 2 or 3 per 
cent. of the weight of coal used. This can be readily checked 
by a test-room examination of a fair sample of the matter 
rejected, which should not show more than one-fifth its weight 
of combustible matter, even when a poor class of fuel is being 
burned. The percentage ash, &c., carted away may be occa- 
sionallv compared with the absolute ash in the coal received, 
and if the excess amounts to over 2 per cent. the cause should 
be sought. Unless the coal contains a very large percentage 
of absolute ash, the removal of the heated ash and clinker from 
the grates will not cause an appreciable loss. Thus, if 10 per 
cent. of the ash is removed as hot ashes—say at a red heat—the 
thermal loss would not exceed one-third of the coal's calorifie 
value. Each pound of coal burnt would then give 15 Ib. of 
ash and clinker, the specific heat of which is between 0:2 and 
0-22, and if removed at a temperature of 1.5007 F. would only 
account for a loss of 30 B.Th.U.—say } per cent. of the coal 
value when the latter is about 12.000 B. Th. U. The heat 
absorbed by the fusion and formation of clinker is undeter- 
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minable directly, but can safely be assumed to be inappreciable 
for practical purposes. 

Given the calorific value of the fuel, the percentage loss by 
flue gases and the boiler efficiency, it becomes a simple matter 
to determine the extent of the other losses. Unfortunately, 
the necessary calculations of the flue losses, based on the 
observed percentage of CO, and the temperature rise of the 
flue gases is not a simple matter to accomplish ; not only is a 
mass of chemical data necessary, but the process is a long one, 
requiring an amount of time that few can spare to the subject, 
which no doubt accounts for these matters not being given the 
amount of attention they deserve. In an endeavour to remove 
this objection to detail supervision, and render it. possible for 
the ordinary boiler-house attendant more readily to appreciate 
and interpret a definite meaning to the various readings taken, 
the writer some five years ago designed two forms of slide rule* 
having direct reading scales, involving the required data in such 
a manner that the setting of observed readings, together cause 
a direct indication on a third scale of the required result, 
thus rendering unnecessary any reference to tables or com- 
plicated technical calculations. With the flue loss calculator, 
the percentage loss of coal is correctly indicated (within $ per 
cent. of the coal value) independently of the class of coal burnt, 
its chemical composition or calorific value. In the case of the 
boiler efficiency calculator, a correct indication (within ! per 
cent. of the coal value) can be directly obtained of the thermal 
units transmitted to the boiler per pound of coal burnt; but 
the percentage efficiency scale on this rule is necessarily given 
in terms of a coal of average value, and where the calorific 
value of the fuel is known to be other than 14,000 B.Th.U. 
per pound may be readily adjusted by ratio. 


THE SINGLE-PHASE RAILWAY BETWEEN ROTTER- 
DAM, THE HAGUE AND SCHEVENINGEN. 


INTRODUCTION. 


The number of single-phase railways in Europe received an 
addition last year when the line connecting Rotterdam with 
The Hague and Scheveningen was opened. It was always intended 
that this line, which was newly constructed, should be worked by 
electric traction. Designs for its construction were got out as long 
ago аз 1900 by the owners, the Zuid-Hollandsche Elektrische Spoor- 
weg Maatschappij, it being first decided to use continuous current 
at a pressure of 850 volts for working the line. The power station 
was designed to generate three-phase current at 10,000 volts, while 
sub-stations were to be erected along the line for the conversion of 
the three-phase to direct current by rotary converters. Owing, 
however, to delays, chiefly due to the marshy nature of the soil, in 
constructing the line, time was given for the many advantages of 
single-phase alternating current to be recognised, with the result 
that the original design 
was altered and the newer 
system of traction intro- 
duced. 

This railway is to deal 
with the traffic between 
The Hague, Rotterdam 
and Scheveningen, which 
is specially heavy in the 
summer months, and will 
relieve the present steam 
railway of some of its con- 
gestion. 

The route of the new UE 
railway is shown in Fig. 1 | 
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in the centre of the town. 
From this station the rail- 
way runs in a northerly 
direction, and in practically a straight line, {o the 20 km. 
post. At this point it divides, one part of the line running north to 


* Since acquired and now manufactured by Messrs, Sanders, 
Rehders & Co. (Ltd.), 108, Fenchurch-street, Е.С. 


Scheveningen to a newly-built station in that town, and the other 
west to The Hague, where it runs into one of the old stations of the 
Hollandsche Vzeren Spoorweg Maatschappij; while, in order 
that direct service between The Hague and Scheveningen may be 
maintained a triangular junction has been erected near the 20 km. 
post. The various distances on this railway are as follows: From 


Fig. 1.—GEÉNERAL Map oF LINE. 


Rotterdam to The Hague 15 miles, from Rotterdam to Scheveningen 
19 miles, and from The Hague to Scheveningen 74 miles. The length of 
double line is 20 miles, and of single line, including that in the stations, 
about 474 miles. The fast trains will only stop at the three main 
stations and at the intermediate station of Laan van Nieuw, O.I. As 
mentioned above, the building of the railway itself has given rise to 


L. v. Nieuw О Jndie 


9 — 


20 21 22 23°%7 


Scheveningen 


o ————ee Leidschendam 
as Renbaan 


0 Nootdorp 


| 


| 12 n 14 is 16 17 18 19 20 21 22 23 24 25 26 27 20:925 Km 


E E E 
8 o 838 So es o o 8 2 
сч m 0 * a = и м te 
c æ c x A cac aca c а сб сс 


many difficulties owing to the marshy nature of the ground, and in the 
neighbourhood of the Schiebroek station a pile foundation has had 
to be used, while from the station in Rotterdam to the 2 km. post 
the railway is built on a viaduct of reinforced concrete 
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Power SUPPLY. 

General. —The power station for supplying energy to this railway 
is erected at Leidschendam near the 18 km. post. It is quite close 
to the railway and lies on the bank of the Leyden canal, thus allow- 
ing all necessary material to be brought by water. A special pier 
has been erected alongside for unloading purposes. Owing to the 
nature of the ground the station itself has been built on a foundation 
of reinforced concrete. 

Boilers.— The steam-raising plant consists of five boilers of the 
Lancashire type, having а heating surface of 2.500 sq. ft. and a 
grate area of 46 sq. ft. ; superheaters with 600 sq. ft. of heating 
surface are fitted. Each boiler has a normal output of 6,600-Ib. of 
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supplies three-phase current at a pressure of 5,000 volts at a fre- 
quency of 25, its capacity being 850 k.v.a. "The speed of these sets 
can be controlled by means of а motor operated from the switch- 
board and connected to the governor. 

The turbine sets are of the Zoelly type with a maximum output 
of 2,600 H.P. at a speed of 1,500 revs. per min. They are fitted with 
surface condensers. An automatic valve allows the load on the tur- 
bine to be raised for short periods to 3,000 н.р. Each of these ma- 
chines is coupled to а 2,000 k.v.a. generator, generating current at 
5,000 volts and a frequency of 25. This machine can also be regulated 
from the switchboard. "The condensing sets are placed in the base- 
ment, and all the cooling water for them is drawn from the canal. 
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Fic. 3.—DIAGRAM SHOWING FEEDER AND SECTIONING ARRANGEMENTS. 


I.—IV. Feeding Points. 


steam and an overload of 9,240 Ib. of steam per hour at 10 atmos- 
pheres and 300 deg. of superheat. To supply the boilers three steam- 
driven feed pumps have been erected in a separate room. These 
pumps can be driven either by superheated steam from the steam 
mains or by steam delivered through a special line of pipes direct 
from the boilers. Two electrically-driven pumps are also erected 
in this room and pump water from five bore holes into a filter. 
From these filters the water runs into a cistern erected near the 
pump room from which the boiler feed pumps take their supply. 
The feed water is heated by the condenser discharge before being 


Fic. 4.—PuHasg SEPARATING SECTION aT PYNACKER. 


pumped into the boilers. A special cistern, which supplies cooling 
water to the transformers, the steam turbines and for the general 
use of the power station, is also fed from these pumps. 
Generators.—At the present time three generating sets are in- 
stalled in the engine room, while a fourth is under construction. 
The first two of these sets are tandem reciprocating engines fitted 
with jet condensers. Their normal capacity is 770 h. P., but they 
can exert 1,050 H.P. for one hour. Their speed is 100 revs. per 
min. Between the cylinders is built a flywhcel generator which 


a, Feeder for Rotterdam Phase. 


b, Feeder for Sclieveningen Phase, 


The three-phase current generated by the alternators is trans- 
formed by means of Scott's arrangement to two-phase current at 
106,000 volts. Six transformers erected in the basement of the 
building are used for this purpose, two of which have a capacity of 
12,000 k. v. a. and the others a capacity of 600 k. v.a. Two further 
transformers will be shortly installed to work in connection with 
the second turbine set. Two transformers of the same size are used 
to make up Scott's arrangement. 


The generating sets were originally designed for generating three- 
phase current and were nearly finished before the use of the single- 
phase system was decided upon. 'To make them suitable for the 
new work the stator windings were cut in two and connected in 


Fic. 5.—Мктнор or Fixtna Masts on RoTTEBDAM VIADUCT. 


parallel, во that the voltage was reduced from 10,000 to 5,000 volts, 
thus making possible a rcduction of the gap between stator and 
rotor and an increase in the current output. 

Auxiliary Generating Plant.—The generating station also contains 
two converters and one booster. Each converter consists of a 
three-phase motor working at a pressure of 500 volts and a fre- 
quency of 25, which is direct coupled to a continuous-current gene- , 
rator with an output of 75 kw. at a voltage of 220. Each converter 
works in conjunction with two oil-cooled transformers which. step 
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down the two-phase current at 10,000 volts to three-phase current 
at 500 volta. These converters are used for exciting the main 
generators as well as for lighting and for driving several small 
motors about the power station. А 120-cell battery, having а 
capacity of 1,050 ampere-hours is connected in parallel with the two 
converters, This is charged by a special machine supplying current 
at voltages varying between 20 and 90, and driven by a direct- 
current motor. | 
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Fic. 6.—OVERHEAD WORK AT ROTTERDAM STATION. 


Switchgear.—The high-tension switchgear is so arranged that all 
the current-carrying parts and apparatus are well separated from 
the low-tension equipment, being, in fact, erected in a special 
chamber. The fuses and current transformers are fixed in cellars 
under the engine room. In the high-tension switch room are a 
number of concrete cells in which are placed the oil switches con- 
trolling the main machines, the transformers and the outgoing 
feeders, as well as the current and voltage transformers for the 
measuring instruments. Cells for the lightning protection appa- 
ratus are also fixed here. Each cell consists of 
a wrought-iron case, the lower part of which 
contains the oil switch, while in the upper is 
fixed the operating motor which is worked 
from the 220-volt direct-current circuit and 
drives the switch through worm  gearing. . 
The relay for working the automatic overload 
cut-out is also fixed here. The oil switches 
can be drawn out of their cells so that 
repairs and maintenance of the various parta 
are quite easy. Each outgoing feeder is pro- 
tected by two oil switches connected in parallel, 
both being fitted with automatic overload re- 
leases. Only one of these switches is in use 
at а time, and should anything go wrong with 
it the other can immediately be thrown in. From 
the bus bars a conductor, fitted with an auto- 
matic oil switch, is tapped off, and supplies 
the overhead wires in the car shed for testing 
the car equipment. The main switchboard con- 
sista of 11 marble panels on which are mounted 
the measuring and switching apparatus for 
controlling all the generators, converters and 
other machinery. Room has been left for 
extensions, 

OVERHEAD WORK. 

As stated above the line is divided into two 
parts corresponding to the two phases. The 
separation of the two phases occurs about 
1 km. north of the Pynacker station, as shown in Fig. 3, which 
also indicates the general line details. This place has been fixed 
upon so that in ordinary working the load on the two phases will be 
exactly the same. At the place where the phases are separated the 
overhead wires are broken and divided by a dead section about 12 
metres long. The northern section is fed at а plaoe 8 miles from 


NJ ‘Sai. -ILIILIIIIITIIIATIIITITIYTITITT 


Rotterdam and quite close to the power station by means of two 
bare wires, the rails being used as & return. 'These latter are con- 
nected through the earth to the power station by means of bare 
copper wires. Similar feeders supply the southern section of the 
line, being supported on masts which are fixed between two 
lines of rails. The supporting wires have all been erected on 
the well-known Siemens patent multiple catenary system, 
which has already been described in THE ELECTRICIAN*® in con- 
nection with the electrification 
of the Heysham and Morecambe 


— — — — 


» branch of the Midland Rail- 


way. Some examples of the 

work on the Rotterdam line are 

shown in Figs. 4 to 8. For test- 

ing the insulators on this line, 
p which testing is carried out at 
a voltage between 25,000 and 
30,000 volts during the time 
that the line is shut. down, a 
special piece of equipment has 
been designed. It consists of 
an accumulator locomotive on 
which is carried a converter 
driven by a direct-current motor 
and from which the necessary 
high-tension three-phase current 
can be obtained. 

The masts for the most part 
are fixed in concrete, which 
was let into & special cast-iron 
box and sunk into the earth 
owing to the spongy nature of 
the ground. Several difficul- 
ties were also met with in fix- 
ing the masts on the viaduct 
in the neighbourhood of Rot- 
terdam. This was built of rein- 
forced concrete, so that the large 
holes which would be necessary for fixing the masts in the usual 
way could not be sunk. The masts were therefore erected, as shown 
in Fig. 5, by fixing them to the viaduct uprights. All the masts 
are simply connected by means of copper wire to the rails, while 
automatic trolley wire tighteners are erected every 1,000 metres, as 
shown in Fig. 7. The trolley wires are here automatically stretched by 
a weight, and are continually under a tension of about half a ton. As 
the trolley wire, as well as the suspension wire, has to be broken up 
into sections this is a convenient place to have a section insulator. In 
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Fic. 7.—View or AUTOMATIC TROLLEY WIRE TIGHTENEBS. 


such a case the two ends of the trolley wire are not permanently fixed 
together but are connected through a horn switch which is placed 
on a special post and worked from below by means of a rod. Such 
a section insulator is placed both in front and behind the station. 


* Vol. LXI., p. 324 et seq. 
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Two cross-over wires are also provided, thus making it possible to 
make dead the trolley wires at the station without affecting the 
working on the rest of the line, while each wire can be entirely cut 
out between any two stations, At two places the line crosses the 
canal by means of a swing bridge. and in order not to interfere with 
the boat traffic the trolley wire has to be broken (see Fig. 8). The 
connecting wires which bridge over the break are at such a height 
above the water that contact between them and the masts of ships 
is not likely to occur. The trolley wire is raised at both sides of the 
bridge and taken up to such a height that the collector goes up to a 
vertical position and makes contact. again in this position when the 
bridge has been crossed. This arrangement makes it possible for 


Fic. 8.—Metnop oF BREAKING TROLLEY WIRE AT CANAL BRIDGES, 


the train to cross the bridge at full speed without damaging the 
collectors. At the junction between Leidschendam and The Hague 
the conductors pass underneath the railway bridge at a height of 
only 16 ft. above the rails and only 10 in. from the bridge. 

Two kinds of bonding are used on the rails for the return circuit, 
copper bands being employed in the stations. These are fixed into 
the rail holes by means of two heavy copper plugs and a steel key. 
On the open sections copper strips are used which are fastened to a 
brass plate at each end and soldered to the rail. 


(To be concluded.) 


INAUGURAL ADDRESS TO THE LEEDS LOCAL SEC- 
TION OF THE INSTITUTION OF ELECTRICAL 
ENGINEERS. * 


BY W. M. ROGERSON. 


Summary.—The author gives a short retrospect of the supply of elec- 
trical energy for lighting, power and tramways, comparing the present 
position with that in the early days. He discusses cost of generation, 
machinery, switchgear, mains, batteries and tramway apparatus. 


Cost of Generation.—Ten years ago there were 93 municipal and 
70 company electric supply undertakings; at the end of 1908 the 
respective numbers were 338 and 203. Taking six typical generating 
stations, the average cost in pence per unit sold in 1898 was: Coal. 
0-46; oil, waste, wages, repairs, &c., 0-70; works costs, 1-16 ; total 
costs, exclusive of interest and sinking fund, 1:85 ; while the average 
costs in the same generating stations to-day are: Coal, 0:26 ; oil, 
waste, repairs, &c., 0-30 ; works costs, 0-56 ; total costs, exclusive 
of interest and sinking fund, 0-78 ; or, roughly, each B.O.T. unit sold 
in 1898 cost over 1jd. to produce, while to-day the cost has come 
down to almost 3d. The largest contributor to this reduction is no 
doubt the advent of clectric supply for power and tramway purposes, 
thus providing a day load for the plant, and also spreading the works 
standing charges as well as the interest and sinking fund charges in 
the case of municipalities over a larger number of units. As regards 
the present system of supply, if the advent of electric traction, and 
also the possibilities of supply for power purposes, could have been 
: foreseen, there is no doubt that the single-phase alternating-current 
‚ system would never have been adopted; and again, no doubt, we 


* Abstract of the address delivered on Wednesday, October 27th, by 
the chairman of the Leeds Local Section of the Institution of Electrical 
Engineers. 


all wish that three-phase alternating current had been available at: 
an earlier date, when perhaps continuous current would have stood 
a poor chance. 

Boilers.—In the early days the Lancashire boiler was almost 
universally adopted, but to-day the Lancashire and water-tube 
boilers still hold sway, with perhaps the water-tube as favourite. Con- 
trary to prophecy, it may now be taken that the useful life of a water- 
tube boiler will be far greater than that of the Lancashire or similar 
type under given conditions. As far as the boiler house is con- 
cerned. probably the most notable fact is the lower and cheaper 
qualities of bituminous coal that are now being burnt, and this is 
attributable to the great success of mechanical stokers. Much more 
attention is also given to the critical study of the commercial value 
of coal by the carrying out of careful boiler tests; and the use of an 
instrument for measuring and automatically recording the water 
discharged from the air pumps also tends to economy. The more 
general adoption of coal and ash handling facilities has also materially 
conduced to the reduction of costs in the boiler house. 


Engines. The steam turbine now seems likely to outrival all forms 
of prime mover for central station work where large units are re- 
quired. and adequate condensing water is obtainable. while even in 
small stations the recent advent of the exhaust turbine, used in con- 
junction with the existing plant. may tend to bring down working 
costs and so promote efficiency. The gas and oil engine may, how- 
ever, prove great rivals in the field, until that which all are seeking 
arrives—the gas turbine. 

Electric Machinery.—Little advance has been made in the efficiency 
of the generating plant, and, indeed, there was little to expect with 
an existing efficiency of some 90 to 93 per cent. In high-speed 
machines the use of stalloy iron may increase the efficiency by 1 to 2 
per cent. The use of ball bearings is also another improvement, 
especially for increasing the efficiency at light loads. The use of 
interpoles on direct-current machines is also beneficial from the 
efficiency point of view. In transformer construction the use of 
stalloy iron has reduced the no load losses by 40 to 50 per cent. 
without increasing the prime cost of the apparatus. 

Switchgear.—Vast improvements have been made in switchgear, 
the work being now far more substantial, necessarily owing to the 
use of heavy currents and higher voltages. "The cost of oil switches 
and circuit-breakers for most services has decreased without the loss 
of efficiency. Slate is commonly used now where it was once thought 
necessary to use marble with insulating bushes, and the recent reduc- 
tion in the cost of aluminium is bringing this material into use in 
place of copper. 

Storage Batteries.—No great changes in the construction of ac- 
cumulators have to be chronicled, yet present-day cells of reputed 
makers are in numerous respects an important advance, due to care- 
ful development and improved methods of mounting. Negative 
plates of the box type," in which the active material is no longer 
expected to be partly self supporting. retain their porosity and 
capacity much longer than the plate form. By thorough screening 
of plates of opposite polarity by porous diaphrams, the tendency 
to buckling has been lessened ; again. the avoidance of internal 
Structures as far as possible (plates being now almost universally 
suspended in tension instead of resting on bottom blocks), taken 
together with a liberal clearance for sediment. puts off by years the 
need of cleaning out operations, and thus tends to increase the useful 
life of cells. Weight should be the determining factor in the pur- 
chase of a battery, other things being equal—prima facie, the more 
lead there is in the plates to begin with the greater the life and the 
residual value at the end. 

The real potentialities of a storage battery in a power station can 
only be brought out by the automatic reversible booster. Efficient 
control, in fact, is the crux of storage battery engineering. as in this, 
far more than in the battery itself, depends the success or otherwise. 
Another form of remunerative utilisation of electric storage I can 
foresee is the supply of current for lighting purposes and power in 
districts served by electric tramways, but to which mains have not 
yet been extended. Of course, voltage variation at the nearest feed- 
ing point would cause the supply to be defective if taken direct, apart 
from interruptions ; but the employment of a battery, together with 
a suitable booster and motor generator. would solve the problem 
satisfactorily. A relatively small battery, sufficient to watch over 
the local circuit when the traction circuit-breakers come out, and after 
tramway service hours, would suffice. There is, 1 think, much scope 
for the development of this class of supply in the interest of under- 
takings owning combined stations. 

Mains.—Rubber insulation has proved unsatisfactory, and to a 
large extent vulcanised bitumen and lead-sheathed paper cables 
have taken its place. The type of cable has to a large extent been 


| changed, triple concentric and three-core taking the place of three 
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singles, so diminishing the cost of the necessary protection, and 
minimising the chance of electrolysis. "The fear of electrolytic action 
in connection with lead-covered cables has died out, as is evident 
by their almost universal use. Another consideration has been the 
very greatly diminished cost of service connections, though there is 
no doubt room for great improvements in this direction still. 

Meters.— Meters will now start on a smaller current, are accurate 
on much smaller loads, and give a straight curve up to full load, and 
also with considerable overload ; starting current is indeed of great 
importance, since the introduction of the new metallic filament 
lamps, which has been the most remarkable event of recent years. 

Tramuays.—In 1898 only some 40 electric tramways were in 
existence, while there are at present 305 undertakings in the United 
Kingdom. It is greatly to be regretted that such a headlong rush 
was made in the construction of electric tramways, as they have in 
the case of the smaller undertakings proved to a large extent a failurc 
from a financial point of vicw, due to the fact that the fares charged 
have been fixed far toolow. The principal improvements which have 
taken place in tramway apparatus during the last few ycars refer to 
mechanical detail and workmanship, and have resulted in increased 
reliability. freedom from breakdown. and improved facilities for 
inspection and repair. Grease lubrication was originally used 
entirely, and is still used to а certain extent, but the tendency is 
towards oil lubrication entirely, and excellent results are now being 
obtained. The general tendency has been to protect the armature 
winding at the ends to a greater and greater extent, thus ventilation 
of the rear and back end of the motor has been largely done away 
with, as it was found that the disadvantages resulting from the very 
slight increase of temperature was much more than counterbalanced 
by the fact that the winding was kept free from dirt. The use of 
laminated poles in place of cast-iron poles has enabled the pole spacing 
to be made much more accurately, with consequent improvement of 
commutation, and with motors of large size commutating poles are 
now coming into extensive use. With controllers, the introduction 
of mica in the construction of the drums to replace sulphur com- 
positions is an advance, as is also the method of providing the fingers 
with renewable tips and reducing the number of moving parts in the 
interlocking mechanism. Magnetic blow-outs have also been con- 
siderably improved, and an interlocking device has been devised 
making it impossible to supply power to the motors from the driving 
end of the car with the controller on the rear end not in its correct 
position. 

Power resistances are now almost invariably made of cast grids. 
which are cheap, reliable and easily renewable and adjustable to suit 
the requirements of traffic, gradients, &c.; these also replace the 
earlier form of spiral resistances of steel, or German silver strips 
wound in cells. Resistances are now often placed on the platforms 
of the cars, instead of underneath, and are thus free from snow, wet 
and other weather troubles. A very important improvement has 
also been made in the method of car wiring with multicore cables. 


THE ELECTRIFICATION OF THE FERNDALE 
COLLIERIES.* 


BY W. Н. PATCHELL. 


(Concluded from page 98.) 


Summary.—4A description is first given of the power station and the 
distribution system, after which the author proceeds to describe the various 
applications of electric power. These include electrically-driven fans, 

ulage, pumps and winding; and valuable figures.of tests on the various 
equipments are given. Not the least interesting part of the Paper is 
that in which the financial results of the electrification, and the troubles 
Which have been experienced, are recorded. . 


Controllers.—' The author was of the opinion that neither the tram- 
car nor liquid type of controller was likely to give satisfactory 
resulta without considerable nursing and maintenance. He, therefore, 
In connection with Messrs. Lahmeyer evolved the type adopted. 
Which they called Patchell's system." Fig. 4 shows the controller 
With the lid of the containing box open, and Fig. 5 shows the diagram 
of connections, from which it will be noticed that the rotor of the 
motor is wound for two phases only. The controller consists of a 
drum' of insulating material fitted with blocks forming contact 
segments. The fingers which make contact to complete the circuit 
through these segments are connected to the resistances. The lid 
9f the cast-iron containing box is hinged and the drum is attached 
to the underside of the lid by two bearings and rotated by means of 
a Segmental rack and pinion. "The connections to the contacts are 
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brought through bushings in the lid. This arrangement admits of 
easy opening and inspection of the contacts. A ratchet wheel 
between the pinion and the drum limits the motion from stop to 
stop. The drum and contact fingers are totally immersed in oil. 
The reversing switch is also oil immersed, and. as previously men- 
tioned, both it and the controller are connected to one lever, the 
motor being started up by pushing the controller lever forward, and 
brought to rest by bringing the lever back into the centre position. 
Reversing is effected by pulling the lever sideways. "These motions 
perpendicular to each other are interlocked mechanically so that 
reversing cannot take place when the rotor is short-circuited. "The 
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Fio. 4. —CoNTROLLER-.—'* PATCHELL'S SYSTEM.” 


| 
resistances in connection with the controller are metallic and oil | 
immersed in iron cases, and to insure thorough cooling rotary pumps | 
worked by the haulages circulate the oil from the resistance boxes i 
through suitable radiators. 

In the first haulages put down the pumps forced the oil in two 
directions, according to the direction of the rotation of the motor. 
This was found to be a disadvantage, as in some cases the radiators 
were some distance away from the haulages, and the result was that 
the oil practically moved from the radiator to the haulage апа back 
on the return journey without being thoroughly circulated. In 
order to obviate this a set of non-return valves was afterwards pro- 
vided, so that the oil is now forced in one direction, no matter in 
which direction the pump is driven. 
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Fic. 5.—CONTROLLER FOR HAULAGE : DIAGRAM OF CONNECTIONS. 


C In the case of a 200 н.р. haulage motor starting up and accelerat- 
ing to fu!l speed on full load in 20 seconds, the heat to be dissipated 
amounts to some 2,000 B.Th.U.; the cumulative effect of this 
amount of heat unless readily dissipated may be serious. Observa- 
tions were taken on one of the 200 H.P. sets, where the amount of 
work done at а reduced speed was practically negligible, or, in other 
words, the controller and resistance were used only for starting up. 
The temperature of the motor after the day's work was 77^F., while 
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the temperature of the oil in the resistance tanks was 1J2°F. In 
those parts of the mines where General Rule 8 applied, ], late pro- 
tocted motors are used. 

The way in which different authorities calculate the power called 
for by a haulage set varies within wide limits. For instance, while 
some take -!; of the weight of the load and a of the weight of the 
rope in allowing for friction, others take ) of the load апа rope. 
When several haulages are required it is more economical to use 
standard sizes, and, as the tendency is generally in the direction 
of increasing rather than of decreasing the load on haulage after it is 
put to work it is safer to put down the next size rather than the size 
calculated to exact requirements. From readings taken the author 
establishes the following formula, where 


P=W x 0-03 on a straight horizontal track, 

P=W sin A+0-03W cos A on a straight gradient, 

A — angle of inclination of the track to the horizontal, 
P= pull, and W= load. 


A few points in favour of electric haulages which are often over 
looked are :—The power is always available. without any delay, by 
merely turning on the switch; so that an odd journey can be run at 
will in the middle of the night without waiting for water to be 
drained out of pipes, &c. This facilitates small repairs to roads, 
which would be postponed until really urgent, and во makes for gener- 
ally increased efficiency. The steady starting and hauling of the 
journeys decreases the amount of coal! shaken out of the trams on to 
the roads or otherwise broken, and also lengthens the life of ropes, 
shackles and trams. The ammeter, which should be fixed in view 
of the engine man on every haulage gear, is a valuable indication not. 
only as to the working of the machine, but also of the state of the 
road, and so promotes better maintenance of the roads. 
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Fic. G6.— Alk REGULATION БҮ THROTTLING AND VARIABLE SPEED. 


At the same time the author would not recommend the universal 
adoption of electric haulages, as the result of taking electricity into 
some places may cost more than any possible saving. to say nothing 
of the disturbed peace of mind of the management. There will 
always be a field of uscfulness for compressed air haulages in places 
outside the safe sphere of electricity. 

Fans.—In some quarters the driving of ventilating fans by electric 
motors is not received with favour, as at first sight the long-hour 
use, and consequent elimination of stand-by losses, seems to discount 
the saving due to electric driving. An up-to-date steam engine and 
boiler equipment will develop a brake-horse-power on a fan shaft 
for less coal per hour than would be necessary to deliver the same 
power generated and transmitted electrically. The cost of labour 
in attending to a steam plant is greater than for a motor-driven fan, 
but the chief reason for driving the fans from the power station is 
most appreciated when the effect of their steady load combined with 
the intermittent load of haulages, &c., is considered. The full 
advantage can then be obtained which is due to the concentration 
of the generation of power. 

The first fan to be driven electrically was in No. 3 pit. A double 
inlet steel plate '* Schiele " fan, 10 ft. diameter, with self-aligning 
bearings and ring oil lubrication, capable of exhausting 100,000 
cubic ft. of air per minute at 4 in. water gauge when running at 
255 revs. per min. was put down, and driven by cotton ropes from a 
125 н.Р. motor. At week ends and holiday times less air is required 
than is normally called for. Two methods of regulating the amount 
of air dealt with were considered—(a) Cascade, in which a second 


motor is thrown in series with the main motor so altering the number 
of poles and the speed of the main motor. (b) Throttling, in which 
the volume of air moved is regulated by doors in the drift, the speed 
of the fan remaining constant. 

Regulating by a resistance in the circuit of the motor was con- 
sidered inefficient. Regulation by cascade was decided upon, and 
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а small two-pole motor was fixed on the shaft of the main four-pole 
motor with suitable switches to give alternative speeds of 485 and 
720 revs. per min. Very soon after the main motor was started, 
and the ventilating furnace put out, the cooling of the shaft caused 
a heavy fall, which, going down the shaft like a piston, reversed the 
air-current, and pulled up the motors. The main motor was unin- 
jured by the shock, which, however, burst the bands off the rotor of 
the small motor. 
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Fic. 8.—Fan TESTS. 


The author later closely considered the characteristics of induction 
motors and ventilating fans, and came to the conclusion that the 
general antipathy to regulating by a resistance in the electric circuit 
was not well founded as regards fan motors. Experiments were put 
in hand, the results of which were so satisfactory that permanent 
rrange ments were made to regulate on these lines at No. 3 pit. 
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Fig. 6 shows the comparative results of regulating two different 
fans by throttling in the air drift and by inserting a resistance in the 
motor circuit respectively. Curve A is the fan in No. 3 pit. The 
same diagram shows the output obtainable with the cascade arrange- 
ment which only affords one speed below the full speed. It will be 
noted that the volume of air delivered for the same electrical input 
is practically the same in the case of the cascade as in the case of 
regulating by resistance. The latter method, however, gives the 
great advantage of several steps between ful! speed and slow speed, 
while the Cascade only gave the choice of two speeds. Comparing 
the throttling curve and the speed regulation curve it will be noted 
that the same amount of air is delivered at a considerably decreased 
electrical input in the case of the speed regulation. 

Curve B is for the Sirocco" fan on the middle fan pit. Two 
further 77 in. diameter Sirocco " fans were put down at the upper 
and middle pits, and driven by nine 1] in. cotton ropes, and experi- 
ment showed that the friction of the rope drive was 8 per cent. of 
full load. In this case, again, resistances of the iron-grid type, are 
used for regulating the speed and are designed to allow a continuous 
speed reduction of 30 per cent. 

A large number of readings were taken for the purpose of analysing 
the various losses in connection with the regulation of fans by insert- 
ing resistance in the rotor circuit, Figs. 7 and 8 show two sets of 
these readings, the latter figure showing how much of the inefficiency 
is due to electrical and mechanical losses respectively. It is regrettable 
that easier means are not available for measuring the volume of air 
delivered by large fans at such velocities as obtain in practice 


Surface Plant. —A large number of three-phase induction motors, 
generally of 440 volts, are employed, but no special description is 
necessary. The type of plant driven includes screens, elevators, 
saw mills, mortar mills, blowers for the smith shop and foundry. and 
various wood and ironwork machines in the wagon shop in which 
seven motors ranging from 30 H.P. to 5 n.r. are employed. 

Pumps.—There are 12 pumps; the first to be put down were of 
the three-throw type worked by slip-ring motors through double 
reduction gearing, but latterly, wherever the conditions were suit- 
able, Messrs. Sulzer's high-lift centrifugal pumps have been employed. 
In one case a centrifugal pump was run practically continuously for 
18 months, during which time it was never opened. When it was 
inspected a few months ago the tool marks were found to be still 
fresh on the wearing parts; the only deterioration that had taken 
place was a slight pitting between two of the cast-iron distance pieces 
which do not rotate. Perhaps the most interesting point in this 
pump is the belt drive. The range of speed with 25 cycle motors is 
limited, and the best combination that could be arranged gave a belt 
speed of 7,050 ft. per minute over a pulley 13] in. diameter. In 
view of the belt speed the author preferred to trv a plain leather 
belt rather than a link belt. An orange tan belt 8 in. wide was 
supplied by Messrs. Tullis. It was put on at the start and was 
practically as good as new after running 1,500,000 miles and trans- 
mitt ing steadily about 110 н.р. 

Electrically-driven centrifugal pumps of Messrs. Sulzer's high- 
lift eight-stage type, have been erected underground, the duty when 
running at 1,800 revs. per min. being 150 gallons per minute against 
a manometric head of 360 ft., or 80 gallons per minute against a 
manometric head of 1,262 ft. at 3,000 revs. per min. The motors 
are connected to a three-phase circuit of 25 cycles, 2,200 volts, the 
rated full load output of cach machine being 62 н.р. They are 
mounted on slide rails and drive the pumps by means of belts 12 in. 
wide. Ап automatic device for stopping the pump when the water 
level in the pump has been lowered to a cortain level is erected in the 
form of a float, the wire connection to which actuates a relay switch 
and cuts out the motor by tripping the automatic switch. 

Lighting.—The surface lighting is at 220 volts, continuous current. 
In the case of the pit bottom lighting small transformers have been 
put in the various switch rooms at the pit bottoms by which the 
energy is transformed to 100 volts. "This comparatively low pressure 
was decided upon in view of the risk of shock and the impossibility 
of maintaining lighting circuits absolutely trustworthy under pit 
bottom conditions. 

Winding.—After careful consideration it was decided that the 
new winder for No. 9 pit should be an electric winder on the Ilgner 
system, the contract being placed with the Lahmeyer Electrical Co. 

The winder (the motor is shown in Fig. 9), is of the cylindrical drum 
type and provided with a tail rope for equalising the weights. The 
depth of the wind is 560 yds., output per day of nine hours 1.800 
tons, output per wind 3 tons, maximum speed 63-2 ft. per second, 
accelerating rate 2-815 ft. per second per second, retarding rate 
4-39 ft. per second per second, average speed 37:5 ft. per second, 
duration of full speed 8-15 seconds, duration of complete wind 55 
seconds, rope circumference 5} in., rope weight per yard 15j lb., 
weight of cage and bridle 8,736 Ib., and weight of two trams 2,240 Ib. 


The cylindrical drum has a diameter of 16 ft. and a tread of 9 ft. 
The compressed air plant for operating the brakes consists of a small 
air compressor, driven by a 3 H.P. motor. The brake acts as an 
emergency brake as follows :—(1) When released by hand by means 
of the emergency switch placed in front of the attendant's platform. 
(2) When released by the depth indicator in case of an over-wind. 
(3) When released by the brake magnet if the exciting current fails. 
(4) When the compressed air supply fails. (5) When released by the 
automatic cut-out, which opens when the current exceeds the maxi- 
mum permissible amount. In every case the controlling lever is 
brought back into the zero position and held there by a spring. 

The depth indicator (Fig. 9) is in the form of a vertical column, pro- 
vided with two heavy square threaded spindles, which are driven posi- 
tively by chain gear from thedrum shaft. The rotation of these screw 
spindles causes the indicator travellers to move up and down, show- 
ing the position of the cages in the shaft at any instant. As the 
cage approaches the bank the indicator traveller causes a gong to 
be sounded, which gives the attendant due notice to pull the con- 
trolling lever back to the zero position. Should the attendant fail 
to bring the lever back into the zero position, a roller on the traveller 
comes into contact with a curved lever which actuates a system of 
rods, forcing the controlling lever back nearly into the zero position, 
thereby automatically reducing the speed of the winder. 

In order to prevent the attendant pushing the controlling lever 
over too rapidly and so accelerating at an undue rate, a retarding 
gear is provided which has a curved lever in contact with the before- 
mentioned roller, so arranged that the roller has to be worked out of 
the way by the screwed spindle before the lever can be pushed over 
to the full-speed position. The depth indicator also carries an 
ammeter, voltmeter, and an air-pressure gauge, thus telling the 
attendant at a glance the condition of his plant. 


Fic: 9.--Міхркв Morog, DEPTH INDICATOR AND RECORDER.’ 


Two continuous-current 250 volt separately excited motors are 
directly coupled, one on cither side of the drum. These motors are 
electrically connected in series and fitted with carbon brushes and 
compensating coils, so that the position of the brushes is fixed, and 
the conditions of running are sparkless from full load to no load 
when the drum is revolving in either direction. 

The Ilgner flywheel motor-generator set consists of an induction 
three-phase motor, a continuous current dynamo, and a flywheel. 
The motor has an output of 700 н.р. at 500 revs. per min., and takcs 
three-phase current at 2,200 volts. The continuous-current dynamo 
is designed for 500 volts and is furnished with compensating polcs. 
The excitation voltage is 220 volts, which can be raised to 240 volts 
for regulating purposes. Between the three-phase motor and the 
generator a flexible Zodel-Voith coupling is inserted. 

The fluctuations in the load are equalised by means of the fly- 
wheel, which has an outside diameter of 12 ft., a width of face of 
2 ft. 6in., and weighs 30 tons. A magnetic coupling is provided 
between the flywheel and the gencrator in order that the former 
may be disconnected, if desired, and the motor-generator set run 
without the flywheel. In order to stop the flywheel in case of 
emergency a Foucault magnetic brake is provided, by which the 
flywheel can be stopped in about seven minutes. 

In order that the flywhee! may give up its stored energy during 
the fluctuations of the load, an automatic slip regulator is provided, 
which switches resistance in the rotor circuit of the three-phase 
motor as the load comes on. 
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The important feature in the winding plant is its immunity from 
the effects of wrong manipulation on the part of the attendant so 
long as the parts are in working order. Upon test the following 
results (5 per cent. better than the guarantee) were obtained, being 
the average of 50 winds, and corrected for an ordinary load of 
3 tons: Energy consumed per wind 7:77 B.T.U., energy consumed 
per ton of coal 2-58 B.T.U. It should be noted that the winder is 
at present only working from a depth of 516 yds., and not the full 
560 yds. mentioned above. The energy taken by the flywheel set 
when running at full speed with the winding drum standing and all 
auxiliaries working is 66 B.T.U. per hour, which is 2:3 per cent. 
better than the guarantee. 

А test to determine the actual shaft efficiency was made by loading 
the ascending cage with two empty trams, and the descending cage 
with two trams containing a known weight of stone. "The brakes 
were then released from the drum, and the loaded cage allowed to 
travel freely down the shaft. Both the distance travelled and the 
time occupied were observed as closely as possible. "The average 
acceleration worked out as 0:38 ft. per second per second, and from 
this figure the total shaft friction works out as 1.236-7 lb. The total 
dead load on the rope during the winding was therefore 2-68 tons 
of coal + 1.236-7 lb. equivalent friction = 7,237 lb., and the shaft 
efficiency = 82-69 per cent. 

Load Factor. Representative curves showing the output of the 
power station on a Sunday and a weekday are given in the Paper. 
The maximum demand was 2,400 kw. and the output for the fort- 
night 339.842 B.T.U., which gives a load factor of 42-2 per cent. 
Close records from which the load-factors of the various classes of 
plant can be obtained are not available; we can only divide them 
into the three classes :— 


Max. Jemna Load factor 


kw. per cent. 
Fans eee eee „ eee eee eee eee ee ee е е 725 70-8 
«é ͤ 3 УО eoe: 680 15-8 
Haulages, pumps, surface motor and lighting 995 32-5 
Total вая 7 42.2 


2.400 


Financial Results. The power station is now supplying at the 
rate of 9, 000.000 units per annum. The works costs per unit deli- 
vered at the pits with coal at 5s. 8d. per ton are 0:214. per unit, and 
interest and depreciation come to 0-272d.. the total cost therefore 
being 0-482d. per unit. 

The amount of coal consumed monthly at the power station is 
rather less than the amount consumed previously to make steam for 
the three fan engines. which have now been replaced by electric 
motors and '' Sirocco " fans. This means that the same amount of 
coal which was used to drive three fans now supplics energy to run 
motors aggregating 8,000 H.P., including three motors driving the 
new fans. which are doing some 10 per cent. more volume of air 
than the fans which they have replaced. 


Troubles. — Тһе principal trouble has arisen from the failure of 
insulators on the transmission line. The first insulators put up were 
of particularly fine porcelain on iron stalks cemented in with sulphur 
and glass cement, which swelled and burst off the caps or cracked 
the insulators. On a shower of rain after hot weather, the cracks 
became leakage paths and an carth resulted. The surges due to the 
sudden earths burned up some transformers used for switchboard 
instruments and also put some of the 500 kw. transformers out of 
service. 

The only other failure was in connection with a fan motor working 
on an upcast pit. At times when the pit top was open, the load on 
the motor was incrcased owing to the fan keeping up its speed on a 
reduced water gauge. This effect is not noticed in a steam-driven 
fan, as the engine will slow up or at any rate has only a limited 
capacity for overload before it slows up, while an induction motor 
will exert from two to two and a half times its normal torque before 
falling out of step. The ventilating ducts became blocked with 
fluff off the cotton ropes and dust, and the insulation gradually 
perished. One day it was stopped for cleaning. and on re-starting a 
short-circuit developed. probably through a crack made by the clean- 
ing. The motor had to be re-wound; meantime the old steam 
engine was put back into service and the extra coal consumed 
thereby was an eloquent. plea for electric driving. 

Another minor trouble in the power station is worth mentioning. 
as, although slight in certain circumstances, it might be serious. The 
setting of water-tube boilers to get good and smokeless combustion 
when burning bituminous coal has received much attention during 
late years, and the distance between the grate and heating surfaces 
has been increased with that object. When burning Welsh smoke- | 
less coal on underfeed stokers, the heat is very intense and local. it | 


is not a case of caking fuel and “ blow pipe " action at parts of the 
grate where the fuel cake cracks, but the general heat is so great 
that unless the tubes are kept especially clean they are damaged at 
the parts nearest the fire. Some tubes blistered, and when cut out 
were found to be in such a state as would generally be accepted as 
clean. "The overheating was due to the close proximity of the tubes 
to the fire on опе side and a slight scale on the other. Although the 
scale was principally magnesia its amount was certainly not sufficient 
to cause any anxiety under ordinary circumstances. 

Accidents.— During the period of fixing and subsequent working, 
about five years in all, there have only been two bad accidents, which, 
in view of the difficulties to be overcome, is most satisfactory. One 
accident was fatal, and due to a mechanic who had just previously 
re-sweated a joint on the stator of a new haulave set. going back and 
feeling it, without first opening the main switch. The reversing 
switch is on two phases only, so although it маз off" and the 
motor on stop" the stator was alive through one phase and the 
star connection. 

The other accident was due to one of the men switching off а 
transformer at the disconnecting links, without previously opening 
the oil switch provided for the purpose. The man, without pulling 
out the oil switch, opened the doors, went in behind the switchboard 
and pulled the links out with the usual metallic hook on a pole. The 
splash seems to have frightened him, so that he managed to get the 
end of the hook across two live connections, the flare from which was 
so dazzling that he was blinded for some weeks, but subsequently 
recovered. 


SOME NOTES ON THE WORK OF THE ELECTRICAL 
ENGINEERS (LONDON DIVISION). 


The interest which has lately been engendered, by the help 
of many of our non-technical contemporaries, in the doings of 
the Territorial Army has been to a large extent confined to the 
description of the drills, field davs and kindred matters which 
are undertaken with a view to trainiug our so-called citizen 
soldiers for actual war service. Nor is this to be wondered at, 
for these ope rations certainly make up the more spectacular 
side of the soldier's life; their aim is easier to grasp and their 
value is, from the military point of view, undoubted. But 
there is, it should not be forgotten, another side, and we, as 
engineers, may perhaps be pardoned for calling attention to the 
work undertaken by the scientific Territorial corps, which, 
though not so showy, is certainly iust as useful in its military 
aspect, while it should be, at the same time, of more interest 
to those of our readers who are, or are thinking of becoming, 
members of the Force. 

We refer, of course, to those Territorial units which are 
attached to the Corps of Roval Engineers-—a corps second to 
none in its achievements, but whose exploits are too often 
unknown or forgotten. There are a number of these, including 
both field and fortress companies, as well as those known as 
Army troops, who perform telegraph and other similar work. 
The reason for the apparent neglect mentioned above is not 
due to any laek of capability on the part of these Corps for 
doing the work thev are raised to perform, for Sir John French, 
Inspector-General of the Forces, lately expressed his opinion 
that the Territorial Engineer units were the most efficient branch 
of that force; but because they usually carry out their work in 
small units; and because this work is of a technical nature, 
and therefore more or less unintelligible to the average news- 
paper correspondent. 

We desire to repair this neglect, in some part at least, by 
dealing in this article with the work of the Electrical Engineers 
(London Division), a corps which, it will be remembered, was 
raised by the help of the Institution of Electrical Engineers at 
the suggestion of the late Dr. John Hopkinson, for the purpose 
of running the searchlights emploved in connection with our 
coast defences. 

The corps was raised in 1897, and was the first of its kind. 
Its headquarters are in London, and there its training is carried 
on during the winter months. Owing to the nature of the 
work, the whole corps, whose strength is at present about 520, 
is not able, like an infantry battalion, to perform its training 
asa unit, but has to be divided into small detachments, varving 
in strength between 30 and 80 menywho_proceed to one or 
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other of the defended ports and there carry out their operations | of the various parts optically demonstrated. A sectional lamp 


under practical conditions. 

This arrangement requires that camps should be held in 
every week from the beginning of June to the middle of August 
in order that the whole of the members may be able to do their 
annual training of 8 or 15 davs without overcrowding. Since 
the season isso extended, practically every man is able to go 
to camp, and thus the percentage of efficients in the Electrical 
Engineers is very large. 

It would, of course, be more or less waste of time to take 
down a number of untrained men to do such work, and the 
War Office has, therefore, provided two complete coast defence 
searchlight sets at the corps headquarters, upon which instruc- 
tion in the details and running of the equipment is given 
throughout the winter, so that by the time a man goes to camp 
he is generally fairly conversant with the plant and able to 
understand its application to war conditions—information 
which he receives at camp. | 

The searchlight sets installed at the headquarters consist 
of a 25 н.р. Hornsby oil engine, which is coupled by a belt to 
a compound-wound dynamo generating continuous current 
at a pressure of 80 volts. The current is transmitted to a large 
arc lamp taking about 120 amperes and fitted with horizontal 


is also provided. 

To instruct men on this plant might at first sight seem a 
simple matter, but many difficulties have been experienced 
in this connection, and the present scheme of instruction was 
only adopted after a considerable amount of trial and error 
had first been undertaken. Although all the men in this corps 
are in some way connected with the engineering profession, 
some naturally know more than others, with the result that 
there has often been a tendency on the part of the instructors 
to neglect the less knowing ones and rush on ahead. As it is 
essential that every man should be absolutely familiar with all 
details of the plant, some years ago a syllabus of instruction 
was prepared which pre-supposed that every recruit knew little 
but the bare principles of the subjects, and required that every 
instructor should start at the beginning and teach always 
according to the scheme there laid down. In this way unifor- 
mity was obtained throughout the corps, and the arrangement 
has been found to work very well. It is quite possible under 
this syllabus to produce a fairly well-trained man from a raw 
recruit in six months. | 

For convenience in working the corps is divided into four 
companies, each of which have the plant at their disposal one 


ONE OF THE COMPANIES OF THE ELECTRICAL 


carbons. The lamp is fixed in a searchlight projector of the 
well-known pattern. It is the military practice to make each 
unit self-contained, so that one engine and dynamo works only 
one light. When there is more than one light at a station this 
" unit" arrangement is still adopted, and no provision for 
interconnection is usually made. Besides the plant men- 
tioned above, switches are provided in the main circuit both 
at the dynamo and lamp end, while а voltmeter and ammeter 
are in use both in the engine room and in the emplacement, 
where the lamp is fixed. The plant, except the lamps, is of 
practically standard design, though naturally more than usual 
precautions are taken to prévent breakdown. The lamps, as 
mentioned above, are of the horizontal type, and contain a 
series and two sets of shunt coils, control of the carbons being 
effected through gearing and horizontal racks, to which the 
carbons are fixed. Besides these two standard sets there is 
also a steam-driven set, similar to those which used once to be 
employed on the coasts. Such sets have now been replaced by 
oil-driven equipment similar to that mentioned above. This 
set is, however, still used for instructional purposes. There is, 
further, a small Hornsby engine with the cylinder and valve 
box covers, &c., half cut away, and the working parts exposed. 
This engine can be moved round by hand, and the operation 


ENciNEERS (LONDON Division) AT Work. 
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night a week. Both to engender a spirit of friendly rivalry 
between these companies and to aid efficiency, a number of cups 
have been presented and are held by the company doing best 
in certain competitions, which take place annually. We should 


like to draw special attention to the competition for the Hop- 


kinson cup, which has recently taken place at headquarters, 
for it indicates very clearly the capabilities of the men in this 
corps. | AEG : 
The Hopkinson cup was presented some years ago by the 
widow of the late Dr. John Hopkinson, first commanding officer 
of the corps, in memory of her husband, who, it will be remem- 
bered, was the victim of an accident in the Alps. This cup is 
presented every year to that company: which distinguishes 
itself most in technical work, and to determine which of the 
four shall be adjudged worthy of this distinction a rather novel 
scheme has been got out, which consists essentially in a board 
of officers misadjusting and disconnecting the various parts of 
the plant. Each company is then obliged in turn to make an 
attempt to reorganise the equipment and get it running again ; 
the company performing the operation in the least time, other 
things being equal, is awarded the cup, though other details 
are also taken into consideration in making the award. 

This competition has, however, this year been carried out 
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on somewhat different lines to those in former years, and it 
may be worth while indicating the general idea of the scheme 
and the way in which it was carried out by the competitors. 

À board of officers, consisting of two majors, a captain and 
the adjutant, were appointed to represent an enemy, who were 
supposed to have wrecked the plant and have then been dis- 
persed by a party of our own troops, whose object was to enter 
the emplacement and get the lights to work. This party, 
however, found that the enemy had thrown the equipment out 


of gear, and a “rush job” was instituted to set it to rights. 
The “ enemy " meanwhile watched operations and took 
notes. 


The plant was not damaged in any wav, though probably an 
ordinarv enemy would have treated the armature to a few 
blows from a sledge hammer, but instruments were discon- 
nected, valves unadjusted and oil supply pipes blocked up. The 
engines were treated worse than the lamps, though the faults 
were not so visible, while the projectors were absolutely dis- 
mantled and all the cables disconnected, which, since the ends 
alone were available, made testing through necessary. Each 
company was obliged to enter а team of one officer and 30 men, 
and four hours were allowed for repairing the damage. As 
the  misadjustments " had to be made again after each of the 
first three companies had competed, a certain element of luck 
was introduced, as the“ fakes” did not always work. For 
instance, a piece of linen introduced into the supply pipe with 
a view to stopping the flow of oil, let oil through on two out of 
the four occasions. It should be mentioned that in training 
for such a competition care is taken to impress upon the men 
that every part should be looked at in case it may be wrong, 
and that the more in order a thing appears the more it is prob- 
ably out of order. For instance, a valve box cover with a 
carefully made joint generally has no valves inside it. 


Turning to the work of the competing companies in detail, 
the first company, which performed on October 25th, made a 
number of mistakes, though they eventually pulled off the cup. 
In the Hornsby oil engines the vaporiser has to be heated in the 
first instance by a blow lamp working on the same principle 
as that employed by wiremen. The “ enemy ” had very con- 
siderately half filled these lamps, not with paraffin, but with 
a mixture of paraffin, lubricating oil and water. The calorific 
value of the last two constituents is not high, and therefore 
the engine took some time to heat up, causing delay. Of course 
the man in charge of these was deserving of censure for be- 
lieving that the “ enemy " would be so Christianlike as to fill 
his blow lamp for him. On this night the obstruction in the 
supply pipe let oil through, so that, while the engine was not 
exactly happy, it was able to take its load after some per- 
suasion. There was a slight electrical mistake made on one of the 
dvnamos, and the firing of the boiler on the steam set was not 
very good. It may be mentioned that а large proportion of the 
men in this company either are, or have been, students at the 
Central Technical or other colleges, so that often their practical 
experience is limited. This company started work at 7 o'clock, 
and had all three sets finally under way in 3 hours and 
10 minutes, while the steam set was working some 40 minutes 
earlier, owing to the fact that the“ misadjustments " on it 
were not very serious. This company were better electrically 
than on the engines. 

The next company overcame the difficulty of the heating 
value of water by incontinently tipping the carefully prepared 
mixture on to the floor and starting afresh, without waiting to 
see how it would burn. They did not observe that the relief valve 
worked by the governor was partly fixed open by an obstruc- 
tion, so that a proportion of each charge was returned to the 
tank instead of being pumped into the vaporiser. They did 
the electrical work satisfactorilv, and got their last lamp 
running about 3} hours after starting; the other oil set 
and the steam set had been away 40 minutes and an hour 
before respectively. This company were second in the com- 
petition. 

As regards the way in which they went to work the third 
company were very much the best. They examined every- 
thing systematically and found out practically all the“ fakes.“ 


On this particular night the blow lamps, filled with the famous 
mixture, refused to work as such, but tried rather to emulate 
the fountains in Kensington Gardens, and had perforce to be 
put right. In spite of the fact that they worked so well, this 
company were not able to get their third engine going within the 
time limit of four hours, and were therefore placed last. The 
two engines they did get away were started much quicker than 
һу any other team, and it was certainly hard luck, though 
tempered somewhat with bad judgment, that they had a failure 
on the third. The accompanying illustration shows this team 
at work. 

The fourth company, who were placed third, specialised by 
making errors in testing the electrical circuits, a problem which 
the other companies had all successfully circumvented. They 
did not properly align the engines and dynamos, the latter of 
which had been disturbed, on ‘their slide rails, and even placed 
out in the middle of the Drill Hall, so that the belt came off 
one of the seta twice. Most of the“ fakes on the engines were 
discovered. m | 

By thus describing the work of the various companies in this 
competition we have, we hope, sufficiently. well shown the 
capabilities of the corps as a whole. A body of men who are 
used to working together and performing such operations, not 
only one evening а week for military purposes, but also every 
dav of their lives in their civil occupation, should, after they 
have received the necessary varnish of military discipline, be 

a factor of very great importance, and one w hich would require 
very useful individual attention from the enemy, in case of war. 
Though their doings do not get into the papers, they are none 
the less a very efficient bodv of men, highly trained for the work 
thev have to do, and capable, not only of performing their duties 
when the machinery is running well, but also when it has taken 
to jibbing er been receiving kind attention at the hands of a 
skilled and tricky “ enemy." 


POSTMASTER-GENERAL’S ANNUAL REPORT. 


The fifty-fifth annual report of the Postmaster-General 
which has just been issued contains particulars of the busi- 
ness carried on by the Post Office during the vear ended 
March 3lIst.last. The following extracts from the report are of 
more particular interest to electrical engineers :— 


Telegraphs.— During the year ended March 31, 1909, 84.825.000 tele- 
grams passed over the Post Office wires, compared with 85,969,000 in 
1907-8, a decrease of 1-3 per cent. This reduction is due to the increasing 
use of the telephone. The total value of the telegrams is £2,709,507, 
compared with £2,736,746 in the previous year. The estimated value of 
the railway and canal free telegrams is £48,650 as against £56,550 in 
1907-8, and that of the Government free telegrams £21,700 as against 
£20,150 in 1907-8. During the year the telegraph system has been ex- 
tended to 215 Post Offices in country districts and in the areas of tho 
larger towns. Guarantees have been given for 158 of these new tele- 
graph offices, in 74 cases by local authorities and in 84 cases by private 
persons. There are now in the United Kingdom 11,077 telegraph offices 
at Post Offices, and 2,413 at railway stations and at other public places. 
The Metropolitan intercommunication switch system, the completion of 
which was referred to in my last report, has worked satisfactorily during 
the year; and the reduction in the time taken in the transmission of 
telegrams from one part of London to another has not only been main- 
tained but somewhat improved upon now that the staff has had further 
experience with the system. During the year much attention has been 
given to forms of telegraph apparatus which are either of recent inven- 
tion or are at present comparatively little used in the Post Office, such as 
the Baudot, the Creed, the Hughes, the Murray, the Murray-M ultiplex, 
the Gell and Kotyra Keyboard perforators and the Kotyra and Yetman 
key board transmitters and the Pollak Virag system. Experimenta have 
also been made in Wheatstone working reorganised to meet the condi- 
tions resulting from the improvement of keyboard perforators and the 
introduction of Morse-slip gumming. If these experiments are generally 
successful considerable economy of wire will be possible on long lines, 
and continuous high-speed Wheatstone working will be attended with 
much advantage. "The underground telegraph line between Glasgow and 

Mdinburgh has been completed with the exception of a short. section 
within the city of Edinburgh; the line running southwards from New- 
castle has reached Stockton-on-Tees ; the line to the west has reached 
Penzance; the extensions from Birmingham and Bristol have reached 
Worcester and Berkeley respectively. During the present year a pipe 
is to be laid southwards from Stockton to Leeds, where the underground 
line from London via Warrington and Manchester ends; the line to the 
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west will be completed to Porthcurno, where cables are landed ; and 
from Berkeley a pipe will be laid northwards to Gloucester, another step 
towards the connection of Birmingham with Bristol. A second under- 
ground line between London and Birmingham, which has been in pro- 
gress for some time, will be completed, and a pipe will be laid from 
Chatham to Canterbury for the extension of the underground line now 
running from London to Chatham, the intention being to provide under- 
ground connection with the landing places of the principal submarine 
cables to the Continent. 

The number of foreign telegrams sent to and from the United Kingdom 
during the year (exclusive of certain telegrams dealt with entirely by 
cable companies) was over 9,421,000, an increase of nearly 275,000 as 
compared with the preceding year. During the year practical trials of 
fast-speed apparatus have been made on some of the Anglo-Continental 
wires, with a view to provide additional accommodation for the growing 
traffic; but the results have hardly been so satisfactory as was hoped. 
Another kind of apparatus, which seems to promise better results, is 
about to betried. An International Telegraph Conference met at Lisbon 
during the early part of last year. One result of its deliberations was 
the institution of a system under which telegraph codes may be sub- 
mitted to the British, French and German telegraph administrations for 
examination and for certification (if approved) as conforming with the 
International Regulations in the matter of pronounceability. The 
Committee, composed of representatives of the three Administrations, 
has held a preliminary meeting, and will shortly begin the actual examina- 
tion of codes. The reduced rates of charge for telegrams between Eng- 
land and many foreign countries arranged at the Conference came into 
operation on July 1, 1909. A list of these reductions was given in my 
last report. The recent International Press Conference, in the course of 
its highly successful meetings, devoted considerable attention to the 
question of the reduction of cable rates, and especially of the rates for 
Press messages. His Majesty's Government exhibited their practical 
sympathy with the wishes of the Conference in this respect by co-operat- 
ing with a committee appointed by the Conference to consider the ques- 
tion, and also by co-operating with Canada, Australia and New Zealand, 
through their representatives on the Board of the jointly-owned Pacific 
Cable, in reducing the rate allocated to that cable for Press messages by 
one-half. The result has been that the rates for Press messages, not only 
to Australia and New Zealand, but also to India and the Cape, have been 
reduced from Is. to 9d. The arrangements made in the year 1906-7 for 
the transmission of messages between the United Kingdom and South 
Africa by telegraph at each end, and by post between Southampton and 
Capetown, have not been largely used, the number of messages sent in 
this way during last year having been 260 only. I have, however, 
thought it well to extend the arrangements to messages between the 
United Kingdom and India. 

Wireless Telegraphy.—Since my last report 28 licences (covering 48 
installations) have been granted for stations in the United Kingdom 
under the Wireless Telegraphy Acts. The whole of these were for experi- 
mental purposes. The licences for land stations now in existence are as 
follows: Commercial, 8 licences (25 stations); private business (includ- 
ing lightships), 5 licences (11 stations) ; experimental, 105 licences (164 
stations); minor cases (experimental) in which permission has been 
given by letter, 83 licences. Upto March 3lst last, 15 licences had been 
granted to shipowners, covering 72 ships. Other licences have been 
issued since that date. The total number of British ships of the mer- 
cantile marine now equipped with wireless apparatus, or in course of 
equipment, is more than 100. The great majority of these are Atlantic 
liners. The International Radiotelegraphic Convention has worked 
smoothly and satisfactorily, and I am glad to find that its effect on the 
business of the Marconi Company, so far from being injurious as they 
feared, is stated in a recent report to have proved as I anticipated, dis- 
tinctly advantageous. The company have co-operated loyally with the 
Government in carrying out the provisions of the Convention. The Post 
Office has continued during the year to collect and deliver the Marconi 
Company’s radiotelegrams to and from ships at sea under the arrange- 
ments settled in 1904. The total number of outward radiotelegrams 
dealt with during the year was 1,817, compared with 1,725 in 1907-8, 
and of inward radiotelegrams 22,732, compared with 20,067. The Post 
Office station at Bolt Head, to which reference was made in my last 
report, was opened for communication with ships in December last. 
The installation, which was provided by the Marconi Company, as con- 
tractors, after tenders had been obtained from the principal wireless 
telegraph companies, is working satisfactorily. The station is proving 
of great value in giving the Post Office practical experience of the working 
of wireless communication with ships, and in assisting towards the 
administration of the International Convention and Regulations. In 
addition to tho Post Office station at Bolt Head and the Marconi 
Company’s stations, three stations in the United Kingdom are open for 
public correspondence with ships—namely, a station at Cullercoats 
erected by the Amalgamated Radio-Telegraph Co.; a station at Hey- 
sham Harbour erected by the Midland Railway Co. (for communication 
with their Douglas and Belfast steamers); and a station at Parkeston 
Quay erected by the Great Eastern Railway Co. (for communication 
with their Hook of Holland and Antwerp steamers). The Post Office 
stations for communications between Tobermory and Loch Boisdale 
(Marconi system), and between Hunstanton and Skegness (De Forest 
system), which were crected in 1906, have continued to work satisfac- 
torily. The former pair of stations on one occasion carried as many as 
300 telegrams during the day. The Marconi Company hold a licence for 
a station at Clifden, which is used for wireless telegraphy across the 
Atlantic. A limited amount of commercial and Press business is trans- 
acted, the traffic being forwarded to and from Clifden as inland telegrams. 
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Telephones.—The number of telephone trunk line exchanges open at 
March 31st last was 598, compared with 551 in the previous year. During 
the year 141 new trunk circuits were provided, bringing the total number 
in use up to 2,526. The number of conversations over inland trunk lines 
was 23,502,024, the average payment being 5:86d. The capital expen- 
diture to end of year was 4,682,796, the gross revenue from inland calls 
£573,883, and the receipts from Continental calls £22,125. During the 
year 102 Post Office telephone exchanges were opened in the provinces ; 
and 55 public call offices connected with the Post Office trunk line system 
were opened at places where the number of prospective subscribers was 
not sufficient to warrant the opening of an exchange. "The extension of 
the telephone system by means of rural call offices has been greatly 
appreciated in many districts. "These call offices are served by adapting 
for local telephone working existing telegraph wires. The total number 
of subscribers to the Post Office provincial telephone exchanges on March 
31, 1909 (excluding those at Glasgow and Brighton) was 12,618, com- 
pared with 11,579 on March 31, 1908, and the number of exchange tele- 
phones rented increased during the year from 15,937 to 17,021. The 
number of the subscribers on the exchange system purchased from the 
Corporation of Glasgow was 8,525 on March 31, 1909, and the number 
of telephone stations —i. e., telephones communicating with exchanges— 
was 11,595. The number of subscribers on the system purchased from 
the Corporation of Brighton was 1,211 on the same date, and the number 
of telephone stations 1,721. The fact that subscribers at current rates 
to the systems of the Post Office and the National Telephone Co. enjoy 
free intercommunication with all the subscribers of both systems has 
reduced the number of new lines to some extent, because subscribers are 
no longer obliged to rent two exchange lines to obtain a complete service. 
Arrangements have been made with the National Telephone Co. for the 
consolidation of the existing plant and exchanges in Glasgow so as to 
form a coherent single system. Underground wires will gradually be 
substituted in Glasgow for the present overhead wires and cables. А 
new Post Office central exchange fitted with a central battery switch- 
board of the latest type and designed to accommodate 10,000 lines is now 
being constructed at a cost of about £100,000. When the new exchange 
is opened the present central exchange purchased from the Corporation 
will be closed. | 

The number of telephones connected on March 3Ist last with the muni- 
cipal systems at Hull and Portsmouth was 2,445 and 2,506 respectively, 
the number of lines being 1,850 and 1,987.. The number of stations con- 
nected with the Guernsey States system was 1,755 on December 31, 1908, 
showing an increase of 79 during the previous 12 months. The rentals 
in respect of private wires provided by the Post Office amounted to 
£195,243, as compared with £185,269 for the preceding year. The 
number of telephones connected with the Post Office system in the 
Metropolitan area increased during the year from 48,736 to 55,125, and 
additional subscribers are being connected at the rate of 140 а week. 
The number of call offices increased from 534 to 682, the number of calls 
also increasing by 34-25 per cent. The length of underground telephone 
pipes in London was 2,417 miles, the length of wires being 447,797 miles, 
increases of 190 and 64,727 miles respectively during the year. 124,571 
miles of wires are rented by the National Telephone Co. "The mileage 
of subscribers’ lines and junction lines is 146,883 and 131,974 miles of 
wires are available for development of the telephone system. Accounts 
for the year ended March 31, 1909, of the incomg and expenditure relat- 
ing to the trunk system, the London service and the provincial exchango 
system are given in an appendix to the Report. The income from the 
trunk line system is £576,146 and the expenditure £514,902, the balance 
being £61,244. . The. London exchange system shows an income of 
£406,577 and expenditure £335,426; whilst the provincial exchange 
system shows a revenue of £177,186 and expenses £219,297. The amount 
of royalty received during the year from the National Telephone Co. was 
£293,828, and from other licencees £2,618. 

The following estimated figures show the extent to which the telephone 
is being used for sending messages for onward transmission as telegrams 
and letters : — Telegrams, 4,476,000, increase over 1907-8 9-4 per cent.; 
express letters 142,600, increase 22-9 per cent. ; ordinary letters, 4,400, 
decrease 17 per cent. E 

Wayleaves.—'The Telegraph (Construction) Act, 1908, provided further 
Statutory powers for the purpose of dealing with wayleave and tree- 
eutting difficulties. "These powers, although somewhat restricted, have 
already proved of material value. There has, on the other hand, been 
little diminution in the opposition on the part of the local authorities 
and others to the erection of overhead lines, although the mileage of 
wire in the Post Office system is now as follows :—Public telegraph wire, 
304,562 miles, telephone wires 548,694 miles, leased and private wires 
193,656 miles; total 1,046,912 miles. Of this 412,434 miles are aerial, 
623,930 miles are underground, and 10,548 miles are submarine. 

Telegraphic Monopoly.—The National Telephone Co. claimed that fire- 
alarm systems and circuits between one person and another carrying on 
distinct businesses were outside the Postmaster-General's monopoly, 
whether they were worked by telephones or not. The House of Lords 
decided on appeal that such wires are within the monopoly. This deci- 
sion has considerable importance in connection with the approaching 
transfer of the National Telephone Co.'s business to the Postmaster- 
General. 

Telegraphists’ Cramp.—In accordance with an order of the Secretary 
of State, dated Dec. 2, 1908, telegraphists’ cramp has been added to the 
schedule of the Workmen's Compensation Act as a disease in respect of 
which compensation is payable. The medical officers of the Post. Office 
are substituted for the certified surgeons appointed under the Factory 
and Workshop Act, 1901, as the persons by whom, in the first instance, 
the presence of the disease shall be certified. р . 
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ELECTRICITY IN MINES. 


The recent meeting of the Durham Miners’ Association 
(at which a resolution appeared on the agenda to the effect 
that electrical machinery and cables were a source of great 
danger and should be taken out of mines) has focussed the 
attention of engineers on the present position of clec- 
trical apparatus in mines. Our belief that this resolution 
expresses rather the ill-considered opinion of the hot-heads 
among the officials than that of the working miner is con- 
firmed by the fact that it was deemed prudent to withdraw 
the resolution from the meeting. If electricity can be 
proved to be really a “source of great danger,” or even if 
there can be said to be any reasonable doubt on the sub- 
ject, no advocacy on our part, even if we ventured in these 
circumstances to enter the lists, would save it from the 
fate desired by the framer of the resolution referred to. 
Our position is that we feel satisfied with the strength of 
the case in favour of electricity, and the electrical industry 
should have no hesitation in joining issue whenever the 
question is fairly and clearly raised by those who are able 
properly to weigh the merits and demerits of clectricity as 
against those of its possible substitutes. In the meantime, 
while prepared to meet any definite charge, we are content 
to note the spirit of the opposition as evidenced by the 
nature of the proposed remedy. This spirit 
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reminds us strongly of that long associated with labour in 
its attitude to labour-saving machinery. 

Figures given in the Blue Book issued а few weeks ago 
by the Home Office show that of 1,345 lives lost due to 
accidents in mines during the year 1908, only 11 deaths 
were attributable to electricity ; whilst electrical causes were 
responsible for only 22 out of 143,258 persons injured non- 
fatally. It is evident, therefore, that there is no necessity 
for alarm on the part of the miners, but, on the other 
hand (and this isa much more impurtant branch of the 
subject), it must be admitted that in many cases electrical 
accidents are preventable, and steps should be at once 
taken to reduce this class of accident to a minimum. If 
the danger that is feared is the ignition of gas or coal dust 
by electric arcing, our reply is that arcing should be ren- 
dered impossible, as it can be, in dangerous places. Such 
accidents come within the class of preventable accidents 
if proper precautions be taken. As mentioned in a re- 
cent report by Mr. Ковект NELSON, H.M. Electrical 
Inspector of Mines, there is no doubt that the standard of 
safety in the majority of underground installations leaves 
much to be desired. The defects are, firstly, inferior 
materials, and, secondly, absence of competent supervision. 
As regards material, electrical engineers are not wholly to 
blame, for if there exisis a demand for cheap and second- 
grade material, it is only natural that the demand should 
be met. The managers of mines, or rather those respon- 
sible for the purchase of apparatus, are, we think, to blame 
for the use of inferior material and workmanship, and 
although they may be in many cases imperfectly acquainted 
with electricity, they cannot on that account be exonerated 
from responsibility for defects in mechanical construction 
such as very commonly occur. Where the lowest tender 
for electrical plant is accepted, without investigation or 
expert advice, it is not to be wondered at that trouble 
arises after the installation has been subjected for a short time 
to the unfavourable conditions prevailing in the majority 
of mines. It is obvious that only material especially 
adapted to meet these conditions should be employed, and 
its installation should be most carefully supervised. 

Of at least equal importance, however, is the necessity 
for placing the electrical installation, after completion, 

under the control of a competent electrical engineer. In 
the majority of cases this is not done, and an engineer 
already employed in the mine, possessing, perhaps, a smatter- 
ing of electrical knowledge, or in some cases a wireman, is 
placed in charge. Too much emphasis cannot be laid on 
this point, for investigation shows that inefficient main- 
tenance of apparatus is very largely responsible for thie 
electrical accidents which occur. It is important that 
trained electrical engineers should be employed and be 
given the necessary assistance and material to keep the 
installation in at least as satisfactory a condition as would 
be required above ground. In this connection we think 
that attention might be paid by colleges in the mining 
districts to the instruction of students in the particular 
requirements of electrical installations underground. 

“Electricity, when properly installed, presents, we 
think, no features of such danger as would justify its 
prohibition. When we reflect upon the mitiga- 
tion of severe and exhausting labour, and the far greater 
efficiency that the use of electricity is likely to produce, 


and which ought to result in benefit to the miner, the 
consumer and the coal owner alike, we have no hesitatien 
in saying that this new agent ought to be weleomed." In 
these words the Departmental Committee on the Use of 
Electricity in Mines reported early in 1904. It is certain 
that any ehange in the situation since that date has been 
їп the way of improved apparatus, and therefore of less 
danger. There is no doubt, however, that the existing 
rules (issued in 1905) might, with advantage, be revised ; 
and it is in this direction that the new Departmental Com- 
mittee, appointed last week by the Home Secretary, and 
consisting of Mr. R. А. S. REDMAYNE, Mr. C. H. Merz and 
Mr. RoBERT NELSON, are to pursue their inquiries. The 
rules will, presumably, be brought into line with recent 
practice and experience, and in this connection considera- 
tion will, doubtless, be paid to the recently revised rules 
for the use of electricity in factories and workshops. As 
an instance of divergence in rules we might cite the case 
of portable hand lamps, for which there are stringent 
regulations above ground, but none below ground. 

The sections to which most attention is required are 
probably those dealing with switchgear, portable appt 
ratus, cables and earthing. The three-phase system of 
distribution is now very generally employed, and it un- 
doubtedly possesses great advantages for colliery work. 
Recent experience shows that there is little objection to 
stationary motors being operated in any part of a mine 
with current at high pressure; but, in the case of motors 
driving coal. cutting machinery and any portable apparatus, 
pressures lower than that now fixed as the limit may be 
deemed advisable; while in the few cases of very gassy 
mines it may be desirable to consider carefully the ex- 
pediency of adopting electrically-driven compressors and 
compressed air coal-cutters in preference to employing 
electricity at the coal face. In a Paper read a few 
months ago at the general meeting of the Institution of 
Mining Engineers (an abstract appearing in our issue 
of July 9th last) particular emphasis was laid on the 
precautions necessary when electricity was used for coal- 
cutting machinery. As opinion favoured unarmoured 
trailing cables, the author strongly recommended the pro- 
vision of a pair of wires (making a five-core cable for a 
three-phase motor) for earthing the machine frame, a 
special gate-end switch being described in this connection. 
Unless the frame of the coal-cutter were properly earthed 
this switch would open the circuit. It may be considered, 
therefore, that the use of electrically-operated coal-cutters 
may be rendered safe—at least from shock —1 the necessary 
precautions be taken. Motors adapted for meeting all the 
requirements of underground working are now obtainable, 
but manufacturers might pay greater attention to the 
design of switchgear. In this connection it is worth noting 
that in the Paper mentioned above the author recom- 
mended for switch aud fuse boxes greater clearance and a 
metal-to-metal joint, with flanges not less than 1} in. wide. 

In conclusion 16 may be said that electrie energy for 
haulage, winding, pumping, ventilating, traction, lighting, 
&c., in mines is firmly established. The present retarding 
influences, such as unsuitable material, inefficient installa- 
tion ard lack of competent supervision, will of recessity 
gradually disappear. It is for help in this direction that we 
look to the newly-appointed Committee to revise the rules. 
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Lecons d'Blectrotechnique General. By. P. Jaxer. Vol. III. 
'* Moteurs à Courants Alternatifs ; Couplage et Compoundage des 
Alternateurs; 'Transformateurs Polymorp iques.” (Paris: Gau- 
thier- Villars.) Pp. 356. 


The text of this book is remarkable for its clearness of ex- 
pression, and the great care that has been expended in writing 
it is evident. As a source of specialised information on the 
subjects treated and a guide to their further study the book 

cannot be too highly recommended, and the 24 pages of bib- 
liography appended to the various sections should prove most 
valuable to the student who wishes to follow up any particular 
point in greater detail. 

A discussion of the methods of analvsing the flux produced 
bv a rotating coil carrying an alternating current into a sta- 
tionary flux and a rotating flux of constant magnitude is fol- 
lowed by a treatment of the properties of synchronous motors. 
In this section the author has adopted the unusual method of 
showing the vectors of the E.M.F.s of the synchronous motor 
and the generator, from which it is driven, as being inclined 
to each other by a small acute angle instead of a large obtuse 
angle, and this causes the resulting effective E.M.F. in the 
circuit to be approximately equal to the sum of the two com- 
ponents, mstead of their difference. This does not introduce 
any essential error; it leads to formule of the usual form but 
containing certain changes of sign. A misprint appears on 
p. 2 5, line 23, in which ОО” should be replaced by E’,0’. 

Of particular interest in the treatment of the asynchronous 
motor is the discussion of the effects of slot windings in pro- 
ducing non-sinusoidal fields and the determination of the ampli- 
tudes and angular velocities of the disturbing fields, which 
result from the composition of the higher harmonics in the 
fields produced by the separate phases. Cases in which such 
fields are able to maintain abnormal speeds of the induction 
motor are considered and explained. It might be pointed out 
that in this section the letter p is used in two senses for the 
no-load losses and for the number of pairs of poles of the ma- 
chine, and that the letter C is used in two senses, as in equa- 
tion I. of p. 67 and that the formula connecting the rotor losses 
and the slip given on p. 50 might with advantage be corrected 
so as to allow for the stator losses, which have been neglected. 

In the next chapter the parallel running of alternators when 
driven by engines giving constant and pulsating torque, and 
the effect of oscillations of the steam governors, are investigated 
and a graphical method is described for finding the variation 
of the angular displacement of the machine from its mean 
position when driven by an engine of known crank-effort 
diagram. 

The volume concludes with a description of the principal 
methods of polymorphic transformation by stationary trans- 
formers, rotary converters and permutators of Leblanc and 
Rougé and Faget, the methods of compounding alternators, 
and a short chapter on the properties of alternating-current 
commutator motors of the series and repulsion types. A. J. M. 


Die englischen elektrochemischen Patente. By Dr. P. Frrcn- 
LAND, Vol. XXXII. of Monorraphion über angewandte elek- 
trochemie." Part II. Elektrothermische Verfahren und Ap- 
parate; Entladungen durch Gase.“ (Halle a/S. : Wilhelm Knapp.) 
Рр. 183. M. 9.60. 

The first volume of this work contained 176 pages, and this, 
the second volume, 190 pages, so that one sees what a large 
amount of work the author has had in compiling these lists of 
patents. On glancing through the book it is at once apparent 
that a great тапу of the patents which have been taken out 
are not actually English patents, but have been taken out by 
foreigners, in most cases not in order to work the processes, 
but to prevent the British manufacturers from working them. 
One cannot therefore help wondering whether the recent 
Patent Act would not, if called into action, render verv many 
of these patents nugatorv. 


А{ the same time this compilation will be very useful to 
those who wish to take out patents upon any special electro- 
chemical subject because the author appears to have taken 
very great pains with the work and has made very few omis- 
sions. Certainly there are a great many of them which are 
absolutely valueless, such, for example, as that of Galbraith 
and Steuart's metallurgical resistance furnace, and various of 
the patents taken out for the production of aluminium. 

Аз to the arrangement of the work it would, we think, have 
been better to have grouped the different processes under 
separate headings. Thus, if all the patents dealing with ozone 
had been arranged in chronological order, and all those dealing 
with aluminium, and so on under particular headings, it would 
have been much more useful to those who only wanted to find 
out the particulars of patents dealing with specified subjects. 
After all, this is usually what one does require, and it is some- 
what exasperating to find certain patents on, say, page 4, 
others on page 50 and others again on page 200, yet all dealing 
with the same subject. 

In spite of this particular fault, the book is a very valuable 
compilation, is well indexed, and the illustrations, of which 
there are 409, are good. Some of the patents are given in 
considerable detail and some with practically no detail at all, 
but this is probably not the fault of the author. The author 
is to be congratulated upon having carried out satisfactorilv 
a very difficult and hardly thankful task. F. M. P. 


Herzog's Elektrotechnisches Jahrbuch. (Stuttgart: 
Deutsche Verlagsgesellschaft. Рр. xx. — 298 

The engineering profession to all outward seeming depends 
for its sustenance on a mighty heap of pocket-books. There 
are pocket-books for all conceivable classes of men connected 
in any way, however remote, with engineering; pocket-books 
on special subjects; pocket-books on one subject and occa- 
sionally pocket-books on no discoverable subject at all. 

There can be no doubt that а pocket-book which contains 
a number of useful tables and data fulfils a distinct want, for 
thereby we are able to keep under our hands, and in а com- 
pressed space, a large amount of valuable information. But, 
on the other hand, when the scope of the volume is so enlarged 
as to include commentaries on these tables or long proofs of 
the formule given, matter more suited to a text-book, the 
value rapidlv decreases, principally because it becomes an 
increasingly difficult task to find any required information. 

We are told, in the publishers’ announcement, that the work 
under notice is intended as а book of reference for foremen, 
electrical workpeople generally, and students in their last 
year at the technical schools; but this statement requires 
modification. "The book 1s, in fact, little more than a rather 
full index. It is divided into à number of sections such as 
" Batteries," “ Apparatus," &c., and it would seem almost as 
if the subject matter for each heading were obtained by going 
through a dictionary, marking off each word which falls under 
the particular heading, and then compiling a short note on it ; 
or more often taking а pertinent paragraph from one of the 
technical papers. The result is by no means satisfactory. 
The information is, as could onlv be expected, scrappv, and, 
consequently, often also misleading. For instance, a number 
of paragraphs, and those of quite an inadequate nature, are 
devoted to the subject of motor starters, when а good-sized 
book could be, and has been, written on the question. Such 
a method cannot but give rise to considerable confusion. The 
reader, especially if he be of the class for whom this book is 
intended, will think that the starters described are the onlv 
ones on the market. It would have been better to indicate 
succinctly the broad lines on which starters are designed and 
to refer the seeker for further information to а standard work 
on the subject. It could easily have been done in the space 
now unwiselv spent. 

There is one point on which we must heartily congratulate 
the compilers of this book, and that is the excellent svstem of 
indexing and reference. It should be perfectly easv to unearth 
the information required on anv subject, while the paragraphs 
themselves also contain references to the original sources of 
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information. The need of suitable indexing is too often over- 
looked, especially in Continental books. 

We fear that the subject matter contained in this book is 
scarcely the kind likely to satisfy à student voracious for 
information. But by referring him to other sources it may be 
indirectly productive of good. 


Corso di Elettrotecnica. By Соро Grassi. Vol. П. 
Roux. E. Viarengo.) Pp. 540. L.16. 

This is the second volume of a treatise on Electrotechnics 
by thc Professor of the subject in the Galileo Ferraris school 
at Turin. They are octavo volumes, printed in large type, 
with sufficiently good illustrations and diagrams, in the style 
usual in Italy for such publications. They are library volumes, 
not handbooks. The work isan account of the subject for 
student:, not for engineers; and no part of it is dealt with at 
all exhaustively. Chapters on continuous and alternating-cur- 
rent motors, transformers and regulators, batteries, methods 
and apparatus for distribution, with some account of electric 
lamps, and a short chapter on electric traction, occupy this 
volume. | 

Interestingly written in а lucid style, the book makes no 
attempt to say anything which has not been equally well said 
before, nor to advance any part of the subject. The demand 
for the work is, we presume, among the Professor's own pupils, 
for whom it may be a convenient book of reference in connec- 
tion with his own lectures. The character of the mathematical 
work seems to indicate such a purpose. 


(Rome: 


THE LEPEL WIRELESS TELEGRAPH SYSTEM. 


BY BARON VON LEPEL. 


Reliability, which is so essential a quality in a practical 
telegraph, has only been obtained in the Poulsen system after 
years of work by some of the foremost wireless telegraph 
engineers. That it has been attained is evidenced by the adop- 
tion of the system for military use in Germany. The Tele- 
funken spark stations hitherto in use in the German Army are 
no longer sufficient for the purpose of maintaining communi- 
cations. | 

The hope that the Poulsen svstem would provide a final 
solution of the problem of the- generation of high-frequency 
currents has, howevet, not been realised, for the apparent 
simplification of the apparatus, due to the use of lower voltages 
than were necessary for the spark system, proved illusory as 


Fic. 1. — ELECTRODE FORMING ONE SIDE OF DISCHARGE GAP. 


soon as the apparatus was taken from the laboratory into the 
field. The modern Poulsen installation for military purposes is, 
in fact, of so complicated a construction that it presents no 
simplification whatever on the earlier spark stations employed 
for the same purpose. 

The great advantages of the Poulsen stations consist neither 
in great simplicity nor in cheapness, but rather in greater pos- 
sibility of accurate tuning and in greater freedom from inter- 


ference. In order to take full advantage of these possibilities, 
it is, however, necessary that the operators should have a high 
degree of training. To the other advantages of the Poulsen 
system for military purposes we may add the fact that it is 
practically noiseless in operation. | 

The general introduction of the system into commercial use 
is, however, hindered by several weaknesses which were not at 


Fia. 2.—-DisCHARGER WITH RING SHAPED ELECTRODES, CONSTRUCTED TO 
THE INVENTOR’S SPECIFICATIONS BY THE TELEFUNKEN COMPANY. 


first noticed, and which cannot be overcome without still 
greater complication in construction. Of these the most im- 
portant is the following :— 


The employment of uniform waves, such as are given out by 
the Poulsen transmitter, necessitates the use of a new form of 
receiver, and of one which is not capable of receiving messages 
from a spark station, while, on the other hand, it is not possible 
to receive signals from a Poulsen station on an ordinary spark 


— 
Fic. 24. — SAME as Ета. 2, міти UPPER ELECTRODE REMOVED AND 
PLACED BELOW, SHOWING ITS ACTING FACE. 


telegraph receiver beyond a very short distance from the trans- 
mitter. ]t is, however, of great importance for commercial 
purposes that а new system should be able to communicate 
with the already existing. coast and ship stations of other 
systems. 

This condition would necessitate, im the case of the Poulsen 
system, that each Poulsen station should also be fitted with a 
receiver for spark signals, and in addition that all stations 
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desiring to communicate with it should be fitted with a receiver 
for uniform waves. The latter condition is practically un- 
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In September, 1907, I telegraphed by my new system from 
Lyngby to Esbjerg, in Denmark, using a total cnergy of about 


attainable on account of the cost and other considerations, and ' 440 watts. 


is the principal reason why one hears so little of the excellent, 


if somewhat costly, Poulsen system in actual practice. 


During the development of the Poulsen apparatus many 
attempts, which no doubt owed their origin to the success of 


In January, 1908, I succeeded in telegraphing over the dis- 
tance of 200 km., between Berlin and Brunswick, and invited 
the German military authorities to a' demonstration. The 
greatest distance over which I succeeded in transmitting signals 


Fic. 3.—PoRTABLE LEPEL WIRELESS STATION AT ALDERSHOT. 


that system, were made to discover a new method of producing 
undamped waves. As a result of these investigations quite a 
number of more or less useful methods of producing slightly 
damped or altogether undamped waves have been invented. 
My apparatus belongs to the first of these classes. I was led 
to design it by observation of the action of a new type of 
detector which I had invented in 1905, 

In January, 1907, my apparatus was sufficiently advanced, 
though still very primitive (see Fig. 1, which shows one elec- 
trode of the discharge gap) to show to Graf Arco, the chief of 
the Telefunken Company. A little later, just before Easter, 


Fia. 4.—SoLip Copper Brock ELECTRODES WITH PAPER BETWEEN, 
FORMING DISCHARGER. 


1907, I made at his request my first experiments in wireless 
telephony, using an apparatus which had been constructed 
by the Telefunken Company under my instructions. The re- 
sults, however, did not satisfy the company. The apparatus 
used in these trials 1з shown in Figs. 2 and 24, 


—— —— — — — — 4 


during 1908 was from Berlin to Norddeich, which is about 
500 km. 

Since that time the apparatus has been rapidly developed, 
and in the end of 1908 the first stations, including а trans— 
portable one, were acquired by the British Army. 

The principle of my generator was determined shortly after 
the first researches, and patents were filed in the summer of 
1907. The first claim reads :— 


x Claim 1.— Generator for the production of rapid electrical 


Fic. 5.—Recent TYPE OF GENERATOR WITH ELECTRODES COOLED BY 
WATER CIRCULATION AND ENCLOSED IN METAL Casr 


oscillations from direct or alternating current, consisting of two 
electrodes between which an electrical discharge takes place, 
and with which one or more oscillating circuits are connected 
in parallel; characterised by the fact that the working sur- 
faces of both electrodes, of which the negative must be metallic, 
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are parallel to one another and are separated by a gap which 
is small in comparison with their area." 

The parallelism of the electrodes renders it possible for the 
discharge which takes place b»tween them to wander over their 
surfaces without suffering any alteration in length, while the 
distance between them must be so small—only a fraction of a 
millimetre—that the heat caused by the discharge is quickly 
carried away. The voltage on such a generator is therefore 
limited. : 

Various types of generator have been constructed in order 
that the most suitable one for practical working conditions 
might be found. It was scen from the commencement that it 


Fic. 6.—I ILE or Mica CONDENSERS, ABOUT 4IN. x JIN. x 2IN. 
CAPACITY OVER 4 MFD. 


was easier to maintain constant oscillations when the discharge | 


gap was enclosed so that air did not enter it during working. 
At first а thin layer of non-conducting oil was used, which 
filled the space between the electrodes, but as this was found 
to become useless in a skort time, owing to carbonisation, a flat 
ring of solid insulating material, having a hole at its centre, 
was subsequently adopted. The discharge was thus prevented 
from reaching the edge of the plates, which is a condition ap- 
parently essential for the regular production of the high-fre- 
quency current. 

Mica was tried as an insulator, but it was found that when 
heated by the discharge it became an electrolytic conductor, 
and was, therefore, unsuitable, except when very small currents 


purposes of wireless telegraphy, I sought for some material 
which would not become conductive when heated, and found 
it 1n paper. 

It is advantageous to have the materials of the electrodes 
different for direct current and the same for alternating cur- 
rent. Thus, for alternating current, pure electrolytic copper 
may be used for both electrodes, while for direct current it is 
better to have the positive of copper and the negative, par- 
ticularly for voltares below 500 volts, of a specially dense 
bronze. a | 

With an arrangement of this sort a single generator will con- 
vert more than 5 kw. of direct current energy into high-fre- 
quency alternating current, the efficiency being about 60 per 
cent., the volte; e of supply be' nv measured at the generator. 


Fia. 8.—H 1GH-FREQUENCY CURRENT TRANSFORMER FOR POWERS 
UP TO OKW. i 


In order to carry away the heat produced, the electrodes are 
either made hollow and cooled by means of liquid circulating 
through them, or are provided with cooling flanges exposing 
a large surface to the air. 

For ranges up to about 1,000 km. one generator is sufficient, 
and if greater energy is required several may be used in parallel 
orinseries. The connections for using several generators sup- 
plied in parallel with direct-current are somewhat complicated, 
hence for large energies it is simplest to use alternating current 
with generators 1n series. | 

Mica condeusers are used as capacities (Fig. 6). If high- 
voltage alternating current be used, a corresponding capacity is 
obtained by using several in series. The condensers are con. 


Fic. 7.—Mica CONDENSERS. ‘THE ONE ON 


were employed. With larger currents, either an inactive arc 
was produced or else a short-circuit took place. For greater 
outputs than about ] kw. it is, therefore, necessary if mica 
be used to put several generators in series, and consequently 
to use a much higher supply voltage. The employment of 
high voltage direct current is, however, accompanied by so 
many difficulties that if it is desired to produce large energy 
when using mica separators it is best to employ an alternating- 
current supply. | 
As, however, I had decided to construct а simple generator 
` for use with а moderate energy. supply of, say, 2 kw., for the 


THE LEFT HAS A CAPACITY OF £0,000 см. 


structed by Dr. Burstyn’s method, in which all air between the 
lavers of cach shect of mica is driven out. Although the choice 
of suitable mica for the condensers is a somewhat slow pro- 
cess, their advantages over the Levden jars ordinarily used in 
wireless telegraphy are very great. The capacity of the 
smaller one in Fig. 7 is 90,000 cm. ; it will stand a high-fre- 
quency current at 1,000 volts without becoming warm. 

Fig. 8 shows a simple high-frequency current transformer 
for powers up to 5 kw. 

Fig. 9 is the diagram of the usual connections of the trans- 
mitting circuits. 


F 
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With a direct-current supply, iron throttling resistances are 
used in the supply leads. These are constructed like the heater 
of а Nernst lamp, but naturally each unit is much larger. The 
conductor is of fine iron wire mounted in а bulb filled with 


hydrogen to promote rapid cooling, and thus allow the resis- 


tance to act as & current steadying regulator, in spite of the 
very rapid variations of the voltage. 
The arrangement shown in Fig. 9 gives out a musical note, 
the pitch of which depends on the frequency of the alternating- 
current supply, while it is practically noiseless if direct current 


КЕ 


— — 


Fic. 9.— TRANSMITTER. 


A, Adu r al wire. G, Generator. Ci, Co, Capacities. Іл, La. Coupled inductances. 
I 3. Aerial inductance. Bi. 82, Supply terminals. The current in Ci. LI. 
1 аз usually the samo frequency as A, La, La, G, E. 


be used. In the latter case, therefore, the addition of a micro- 
phone converts the apparatus into a wireless telephone. 

Dr. Burstyn and I have also discovered a method by which 
it is possible to produce a musical note with a direct-current 
supply, a description of which I shall give later. I may re- 
mark, however, that even with low-frequency alternating- 
current supply it is possible to obtain notes of any desired 
pitch, which is a great advance on the older methods, involving 
the use of special alternating-current machines of higher fre- 
quencies and low efficiency. An important characteristic of 
the new method is that the note can be changed so rapidlv that 
tunes—or, as Dr. Erskine-Murray has suggested, bugle calls— 
can be transmitted, and that while on the older system but 
few notes were obtainable altogether, the new one has a range 
over a great part of the scale. 

The key is usually placed in the supply leads, since the cur- 
rent strikes across the gap in the generator the moment the 


circuit is made, on account of the small distance between the 


Fic. 10.— DErEkCTOR WITH CONDENSERS. 


electrodes. In my system, therefore, the heat production con- 
tinues only while the key is pressed down during the actual 
sending of of a dot or dash, while in the Poulsen system the 
arc is always burning. In consequence of this the cooling of 
the electrodes is much more easily carried out, their surfaces 
are less wasted, and there is the additional advantage of a great 
economy in the total energy necessary to transmit any given 
despatch—an advantage of very considerable importance where 
the source of supply is from accumulators, for instance. 

The oscillations produced in the closed oscillation circuit 


are heavily damped, while the damping in the secondary is very 
small, and only affects the sharpness of tuning attainable ; hence 
the system falls into the category of impulsively excitated 
high-frequency current generators. The actual sharpness of 
tuning attained is approximately the same as the best results 
hitherto obtained with undamped waves, and, in addition, 
the current has the peculiar advantage that it is of only one 
frequency, there being no overtones or parasitic waves present. 

Until the invention of the musical note arrangement there 
had appeared to be no way of avoiding the use of the type of 
receiver which in the Poulsen system has been such a dis- 
advantage as regards communications with stations of other 


Fic. 11.— DETECTOR WITH EBONITE COVER REMOVED. 


systems. Dr. Burstyn, however, has invented a receiver which 
acts efficiently as a substitute for the Poulsen ticker when re- 
ceiving continuous waves, and at the same time is suitable for 
the reception of the intermittent waves from a spark station, 
and this receiver has been incorporated in my system. 

The stations of this system аге, therefore, suitable for either 
direct or alternating-current supply, and can communicate 
with all spark or arc stations already in existence without any 
change of apparatus in either of the communicating stations. 
It has been proved in practice that excellent signals can be 


Fig. 12.— RECEIVIX CG TRANSFORMER WITH VARIASLE COUPLING. 


received by spark stations of good modern construction from 
a Lepel station distant over 200 nautical miles. 

In the publications of the German Telefunken Company on 
their new " system—which they call the“ sounding spark "— 
many of the advantages I have mentioned above are claimed. 
I am, therefore, forced to repeat that this new " system of 
the Telefunken Company is merely an unauthorised eopy of my 
own, now the property of the Lepel Wireless Syndicate, and 
that its advantages are simply some of those of my own in- 
vention. 
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CORRESPONDENCE. 
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THE PROS AND CONS OF MUNICIPAL WIRING. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sır: With reference to the very interesting article in last 
week's issue of your valued journal, there is no doubt that the 
subject is one of the most important in connection with supply 
undertakings. It is hard to appreciate the reason why the 
article is limited to municipal suppliers. One gathers the im- 
pression that the principal objection is the old cry of “ Munici- 
pal Trading "—.e., politics. Why it seems always necessary 
to introduce politics is hard to appreciate. Surely an electric 
supply is а pure matter of business, if not, then the sooner the 
whole affair is transferred to private enterprise the better for 
the industry. Everyone admits the necessity of “ pushing” 
the business at àll times, and particularly so at the present 


moment, due to тоге economical lamps, trade depression, &c.,: 


and if this can be done more successfully with the aid of 
a wiring department, then assuredly such department will be 
run by every authority who has the success of their under- 
taking at heart. After all, the main object of supply people 
is to satisfy their consumers, prospective and otherwise, and I 
venture to think that this result is best secured where con- 
sumers can obtain in addition to electrical energy all apparatus 
and wiring on hire, hire purchase, or for cash, and in addition, 
advice or assistance at any hour of the day or night. 

It is not suggested that installation work be carried out at 
unremunerative prices or by cutting down the quality of the 
job, and this being so it is difficult to appreciate where the 
contractor has any real ground for complaint. А supply 
authority 1з bound to maintain an efficient staff of canvassers, 
and these men when securing new consumers will in the 
majority of instances be compelled to give estimates for the 
installation, even though the work will eventually be carried 
out by or through a wiring contractor. Why, after going to 
the expense and trouble of securing a consumer, should he be 
handed over for another party to obtain a portion of the 
benefit? On the other hand, it may be said that the work 
should be done for the municipality through a contractor. 
Obviously this entails extra supervision, as well as extra cost 
and inconvenience to the consumer, and presents several 
ditficulties in matters of. detail. Take first of all the method 
of dealing with an order received for an installation. Is the 
job to be delayed pending the receipt of one or more quota- 
tions from contractors, or is it to be done under a general 
specification ? Anyone who has to be responsible for drafting 
a specification of this kind will appreciate the difficulties which 
occur. The document has to be so wide as to cover all sorts of 
contingencies, and binding to enable the engineer to deal 
adequately with inferior workmanship or materials. The result 
is that the price quoted by good class firms is high, as they 
cannot be expected to contract heavy liabilities without 
protecting their interests. | 

Again, in the event of any repairs or adjustments to the 
installation, on setting to work or during the period of main- 
tenance, delay is inevitable, due to the necessity for the com- 
plaints to be dealt with, first by the corporation and then 
forwarded to the contractor. 

If wiring contractors do their best to further the interests 
of the supply undertaking, and maintain an efficient canvass- 
ing staff, or contribute to the expense entailed in securing new 
business, then the question assumes a different aspect. 

Of course, no general rule can be laid down applicable to 
. every area, as what will be successful in one district may 
be the reverse in another.—I am, &c., 

Н. Н. Couzens, Engineer and Manager. 
West Ham Corpn. Electric Supply Dept., Nov. 3. 


[The only reason why the article was restricted to municipal 
undertakings is that corresponding difficulties do not arise 
with private companies, which are free to pursue any policy 
they desire. —Ep. “ E.] 


THE NEW TELEFUNKEN SYSTEM. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: I feel myself forced to make the following reply to 
Graf Arco's article, published under the heading A Last 
Word on the New Telefunken System" in your issue of 
August 6, 1909. "Though it is extremely unpleasant to me to 
have to do so, I find it necessary to characterise further Graf 
Arco's statements, the incorrectness of which I pointed out 
in my last letter, as deliberate misstatements. Оп another 
page of to-day's issue I have indicated the arrangements by 
which I clearly demonstrated the properties of my invention 
to Graf Arco and his engineers by actual tests. I cheerfully 
forgive the error in Graf Arco's statement that the electrodes 
had a diameter of about 2:5 cm. Arco, however, appears to 
deny that he had an opportunity of seeing the ring-shaped 
discharger apparatus, which was constructed by his own com- 
pany for me, in action. To this and to the misstatement that 
he had never seen the apparatus connected up to a secondary 
system, I reply that telephonic tests actually took place on the 
day before the commencement of the Easter holidays in 1907 
with the ring discharger in the laboratory of the Telefunken 
Company, in which their private antenna, with a microphone 
in it, was coupled to the generator circuit. As receiver, а 
closed circuit with detector was placed in а room on the 
ground floor, and engineer Schloemilch, of the Telefunken Com- 
pany, and myself heard sounds by means of which we tuned 
this circuit to the waves from the sending antenna. We found 
that the tuning was very fairly sharp, but Arco thought that 
the reproduction of speech was not sufficiently good. On the 
same day, and under a promise of seerecy, Graf Arco and several 
of his engineers were shown a generator coupled to a secondary 
circuit, and the energy was by no means inconsiderable, since 
some four or five 50 c.p. lamps were being used as a resistance 
in the supply circuit. It is naturally in the interests of Graf 
Arco to deny these experiments, as, in the event of future 
litigation, it would seriously inconvenience him to have to 
admit that they took place. Since, however, the other wit- 
nesses are still alive, his inexactitudes would not help him. It 
is absurd of him to say that he first explained the use of the 
Telefunken wave meter to me in the year 1907, since I had 
already in 1904 superintended the construction of nearly 20 
wireless stations for the Telefunken Company, and had of 
necessity used their wave meter for the purpose of adjusting 
thesc. 

In regard to Arco's statement on the publication of my 
patents and those of the Telefunken Company, I may remark 
that, except in countries which do not belong to the Inter- 
national Patent Convention, this publication could not possibly 
do any harm. The same possible damage, however, would 
have occurred from the publication of my patent alone, as I 
am well aware, since they have almost exactly the same mean- 
ing, and, indeed, in places the same wording, and mine are, in 
addition, almost a vear older. 

I should have written earlier in regard to these points had 
it not been that I wished to confirm my statement that the 
Telefunken engineers use the name Lepelei " for their “ new 
system.” I have recently, however, obtained ample evidence 
from a number of reliable gentlemen as to the correctness of 
this statement, and am now in a position to repeat it with 
emphasis.—I am, &c., EGBERY VON LEPEL, 

London, W.C., Nov. 1. The Lepel Wireless Synd., 


WIRELESS TELEGRAPH EXPERIMENTS. 
TO THE EDITOR OF THE ELECTRICIAN. 


Str: Such extraordinary reports have appeared in the 
London and Provincial press with regard to some wireless 
telegraphic experiments that we conducted in Derbyshire 
recently, that we shall be much obliged if you will afford us the 
opportunity of correcting any false impression that may have 
been created. 

We erected a temporary station in the Derbyshire hills to 
test the nature and strength of signals from the London station 
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situated at our address. The experiment was а great success, | introduction of the incandescent mantle and the Bunsen burner that 
and amply proved the efficiency of both the transmitting and | any really great progress seemed possible. 


receiving apparatus designed 
in-chief of the company. 
It will interest you to know that in spite of the transmitting 
station being in the heart of London and the receiving station 
being in one of the hilliest districts in England, communication 
was established with an expenditure of only 0:25 kw. primary 
energy, 146 miles separating the two stations. No attempt 
was or will be, made to communicate with Germany. The state- 
ment that a £60 wireless station speaks with Germany" 
evidently arose out of the fact that signals from the German 
station at Norddeich certainly came in with great distinctness 
and strength, and that the apparatus comprising the complete 
receiving station is sold for £60.— Yours, &c., 
Tue BRTrIsH Rapro-TELEGRAPH & TELEPHONE Co. (Lrp.) 
(T. Vincent Smith, Director). 
5, London Wall-buildings, E.C., Nov. 2. 


by Mr. J. G. Balsillie, engincer- 


CHARGING CURRENTS ON OVERHEAD LINES. 
TO THE EDITOR OF THE ELECTRICIAN. 


F Sır: In the note on the calculation of the charging currents 
on overhead lines and three-core cables, which I gave before 
section G of the British Association, I did not take into ac- 
count the effect of the earth. Prof. Herdt in the discussion 
raised this point and I give below the formula corrected for 
earth effect. 

The charging current per kilometre of overhead line per 
phase ` | 


= : V — M —Á— 
31-18 (log, р log. V + (3, )) x 10° 


where r is the radius of the line wire, D the distance between 
the centres of the wires, В the mean height of the wires above 
ground, V the line voltage, and p—27 x frequency. 

As I said at the meeting, the correction is almost negligibly 
small. In the case of a typical 60,000-volt 60-cycle long-dis- 
tance transmission, such as that projected to the city of 
Winnipeg, the diameter of the line wires is about lin., the 
distance between centres is 72 in., and the mean height of the 
wires above ground may be taken at 360in. The charging 
current per kilometre of line is 0:146 ampere, without making 
allowance for the ground. Taking account of the correction 
given above, the charging current is increased by 0:1 per cent. 
In most cases the correction is too small to make it necessary 
to take account of it, and the formula given in the Paper is 
sufficiently accurate for all practical purposes.—I am, &c., 

Liverpool, Nov. 1. E. W. MARCHANT. 
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MODERN METHODS OF ARTIFICIAL ILLUMINATION.* 


BY L. GASTER. 
(Continued from page 53.) 


Summary.—The author first considers electric glow lamps, and de- 
scribes various types which have been brought out. Arc lamps and vapour 
lamps are next dealt with. He then passes on to gas-lighting systems, 
and finally to those in which petrol acetylene, &c., are employed. 
Illumination in special cases, luminous efficiency and physiological effects 
are also considered. 


Gas. 

In this portion of his lectures the author restricted himself entirely 
to gas lighting proper, and did not deal with generating problems 
and distribution, except in so far as they were immediately con- 
nected with illumination. 

The earlicst method of burning gas was by the use of the so-called 
flat flame burners, yielding only about 2 c.p. to 3 c.p. per cubic foot 
of gas, even under the most favourable conditions, and although a 
number of arrangements, including the Argand burner, were intro- 
duced to improve the illumination, it was, however, not until tho 
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* Abstract from the Journal" of the Royal Society of Arts of the 
Cantor Lectures, delivered in February und March last. 


Table IV.—E/iciences of Various Burners. 
(W. Grafton, Practical Gasfitting.“) 
Specific consumption. 


Type of burner. (C.p. per cubic foot of gas per hour.) 


Flat flame, Batswing  ............... 4-6-1 (with 30 candle gas) 

Ordinary Argand........................ 2: 7-2-9 (with 16 candle gas) 

Standard Argand ..................... 3: 2-3:35 (with 16 candle gas) 

Albo-carbon light ..................... 5-6 | 

Regenerative lamp̃ o 10-12 

Acetylene . . . ...... generally 35, best conditions 48 

Welsbach ** С” 1893 burners......... 12-14 | 

Welsbach “ C" 1898 burners........ 19-934 

Welsbach “ C" Bansept ............ 18-20 : 
Added : H 

High-pressure incandescent ......... 40-50 = 

Keith high-pressure Light............ 60-70 


It has been suggested that the effect is due to pure thermal incan- 
descence, and that the temperature of the mantle is far hotter than 
that of the Bunsen flame. Again, it has been supposed that catalytic 
action takes place among the oxides which are present in the mantle. 
It is also known that the rare earths are peculiarly capable of show- 
ing luminescence, and that only when small impurities are present 
does this luminescence take place, and, lastly, it has bcen pointed 
out that the Bunsen flame is rich in the ultra-violet rays that are 
supposed to call this luminescence into play. Yet it docs not appear 
that а complete understanding has bcen arrived at regarding the 
action of the mantle at the present day. Even after this discovery, 
however, the mantle was far from perfect. Its luminosity deterio- 
rated very quickly, and the quality of the light was of an unpleasant 


Lumin sity. 
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Fic. 8.—SHowina Sevective RADIATION AND РЕСШЛАВ CoLour or OLD 
i AND New Types or MANTLES. 


(Nichols, Trans, Illum. Eng. Soc. New York, May, 1908.) 


grcenish colour. To-day these drawbacks have been very largely re- 
moved. The accompanying figure (Fig. 8), for instance, shows the 
resulta of Nichols,* for mantles of the present day compared with old- 
fashioned ones as regards the colour of the light produced. 1t will be 
scen that the more old-fashioned mantles yielded a spectrum showing 
considerable selective radiation, and a corresponding deviation 
from daylight, which is much improved in the later varicties. 


Durability of Mantles.-—Other incidental difficultics have been the 
tendency of mantles to burn into such a shape as not to be com- 
pletely encircled by the flame. In this connection. it is somewhat 
interesting to observe a recent device consisting of an infusible 
conical core, which is placed over the crutch of an incandescent 
mantle, and is said to guide the flame on to the mantle itself, and to 
result in an improvement of 20 per cent. in cfficiency. As regards 
life tests, reference may be made to some tests undertaken about 
two years ago by Bohm ('' Das Gasgluhlicht," 1905), according 
to which relatively efficient results could apparently even then be 
obtained for 300 to 600 hours of life. (Fig. 9). As in the case of 
electric glow lamps, however, one fcels that practical conditions are 
widely different from those prevailing in laboratory tests. Makers 
of lamps in England at the present day feel that one of their chief 
needs is а really good mantle, those in even ordinary burners re- 
quiring renewal on the average every 200 hours. There arc so many 
respects in which a laboratory test is exceptionally favourable to the 
performances of mantles. For instance, reference need hardly be 
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* Trans. Шиш. Eng. Soc: 
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made to the effect of even a slight vibration ; this, it is true, has been 
reduced by the many ingenious anti-vibration devices which Mr. 
George Helps, of Nuneaton, Messrs. Parkinson and Cowan and others 
have devised. In addition, as Mr. Wild has recently shown,* the 
results from any mantle depend very greatly on such factors as the 
pressure and quality of gas available, the type of chimney used, and 
the adjustment of the proportions of gas and air. The variations in 
these conditions really make it essential for a gasfitter to adjust each 
burner to suit the local requirements. In addition, occasional blow- 
ing out of accumulated dust in the burner is necessary. In public 
lighting, too, cven the best lamps are not always unaffected by gales 
of wind, which have a very important influence on the question of 
renewal. Altogether, it is highly probable that the termination of 
life of & mantle is usually determined by breakage, rather than 
diminution of candle-power, just as is not infrequontly found to be 
the case for metallic filament lamps. Probably, too, as in this case, 
variations in pressure are not without influence. It has even been 
suggested that a governor ought to be installed at the meter of each 
and every consumer. 

New Types of Mantles.—Besides the other improvements referred 
to in mantles, notable advances in their durability have lately been 
achieved. The introduction of the Ramie mantle about 1898 was 
regarded as a great advance. Two years ago a new departure in 
incandescent lighting was introduced by the Plaissetty Co. in the 
form of the Monarch soft or non-incinerated mantle. The advan- 
tages of a soft mantle for convenience in packing and immunity in 
handling and transit are obvious. The greatest danger to inverted 
incinerated mantles—namely, the risk of fracture at the ring in pack- 
ing is claimed to be avoided. But the general advantage offered by 
the soft mantle, it is said, is the latitude which it gives in burner 
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development. By the use of a non-incinerated fabric, shapes and 
sizes can be obtained, which are practically impossible in an incine- 
rated form. 

For а soft mantle certain conditions must be satisfied : (1) Illu- 
minating salts should be compact and in oxide form. (2) The fabric 
should contain the minimum of cellulose. (3) The fabric should be 
shaped and the cellulose easily burnt out. Another type of artificial 
silk mantle recently brought out, that of the Cerofirm Co., is stated 
by Bohmf to be a great advance, having, like the Plaisetty mantles, 
good elastic properties, together with improved efficiency and a 
whiter quality of light than was obtained previously. This is said 
to be due largely to the special nature of the impregnating salts used, 
which, after burning off, leave а very fine and durable surface of 
oxide behind. There is another interesting new development, the 
Hella Bushlight, which consists, not of a mantle, but of a bundle of 
rods composed of suitable rare earths. The great claim made for 
this system is that, while yielding an efficiency approaching that of 
ordinary mantles, the illuminating apparatus itself is exceptionally 
durable. 

DEVELOPMENT OF THE BUNSEN BURNER. 

I may now make some reference to the development of the Bunsen 
burner, the other important factor in the incandescent light. 

The efficiency yielded by an incandescent mantle depends to a very 
large extent on the flame temperature obtainable, and the possi- 
bility of securing perfect combustion of the gas supplied. The 


Journal of Gas Lighting," April 2, 1 907; “Illuminating Engineer,” 
1908, p. 783. | | 
1 “ Illuminating Engineer," June, 1909. 
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original Bunsen burner only consumed about one part of gas to two 
of air, whereas the average kind of town gas requires about 5} to one 
for complete combustion. By suitably designing the burner we can 
make а mixture of about one of gas to three of air, butany attempt 
to produce a poorer mixture than this causes the flame to light back, 
if special provision is not made to avoid it. The device introduced 
into the ordinary incandescent burner to avoid this possibility merely 
consisted of a wire gauze acting on the principle of the Davy safety 
lamp. Other details in the burner have been devised for the purpose 
of securing an intimate mixture of gas and air. For instance, in the 
Welsbach-Kern burner, a tapering cylinder is added to the burner in 
order to give the gas and air opportunity of mixing completely, and 
a peculiar twisted head is fitted with the object of producing a 
swirling motion of the mixture as it appears at tho nipple and is 
burned. | 
INVERTED BURNERS. - 


Within the last few years a very great advance has been effected 
by the introduction of inverted burners. The early experiences of 
this burner were not entirely satisfactory, and there were many initial 
difficulties to overcome—so much so that even in 1906 there were 
many who doubted whether the burner would ever become а com- 
mercial success. For instance, the tendency to light back appeared 
to be accentuated, there was a tendency to produce a hissing noise, 
and the conduction of heat upwards to the fitting caused it to wear 
out very rapidly. Most of these difficulties were got over by suitably 
designing the mixing chamber, though other special devices are 
necessary for the solution of one theoretical difficulty—namely, the 
fact that the burner, after burning say, 10 minutes, becomes so much 
hotter as a whole than it was originally as to call for slight adjustment 
of proportions of gas and air in order to obtain the most perfect 
results. 

A very ingenious method of controlling the proportions of gas and 
air, and of getting over this difficulty, has been described by Litle and 
Whittaker.* It involves a special thermopile controlled valve, by 
means of which the proportions of gas and air necessary for complete 
combustion are automatically regulated. 

The inverted incandescent mantle is to-day an accepted fact, and 
possesses very distinct merits. For, apart from improved efficiency, 
the attachment of the mantle by means of its entire rim is distinctly 
preferable to the system characteristic of the upright burner of merely 
hanging the mantle on acrutch. There are a number of devices now 
on the market by which the difficulties inherent in inverted burners 
are overcome, and inverted mantles have a smaller and more compact 
form and seem not to deteriorate and split so readily. The advan- 
tage on which most stress has been laid, however, lies in the im- 
proved distribution of light, the maximum candle-power being usually 
obtained in a downward direction. The exact nature of the distribu- 
tion curve depends to some extent on the shape of the burner. They 
may be longer than they are broad, and it is then possible to obtain 
a good downward component, and yet at the same time stronger 
intensity at a downward angle; this, of course, із the nature of curve 
we mainly desire for street lighting, and inverted mantles, as will be 
mentioned later, have recently been applied for this purpose with 
success in Berlin, and more recently still in Fleet-street, London. 


HIGH-PRESSURE GAS LIGHTING. 


There is no inherent advantage in using high-pressure gas except 
for the purpose of producing a more intimate mixture of gas and air 
coupled with a greater velocity of gas issuing from the burner, and, 
therefore, increased flame temperature with more perfect combus- 
tion. The result of leading gas into the burner at a high pressure 
is a great gain in efficiency, and pressure as high as 55 in. of water 18 
actually in use at the present day. For instance, for the illumination of 
Kingsway and Aldwych is utilised a pressure of 54 in., while at the 
new Victoria Station 50 in. is used. The new inverted lamps Just in- 
stalled in Fleet-street are also run at a pressure of about 50 in... It is 
true that the Salzenberg lamp, brought out in Germany, utilised а 
pressure of as much as one atmosphere, but it does not seem to have 
ever developed into a practical condition. The main point of ad- 
vantage claimed for the inverted lamps, of course, is their high 
candle-power, as much as 73:6 candles having been obtained by some 
tests with ordinary town gas. However, only 60 c.p. per cubic foot 
is claimed by the makers. 'The lamps are made in all sizes, from 
60 c.p. to 1,500 c.p., with single burners. The high efficiency claimed 
is said to be obtained to a large extent by means of a pre-heating 
device, whereby the gas and air mixture is passed through a heater 
fixed on the bottom of the burner tube, as near the mantle as pos- 
sible. It takes the form of two shallow cones, fixed base to base, 
with a diaphragm between, perforated at the outer edges. This has 


the effect of spreading out the mixture of gas and air over a large 
. The heat- 
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ing of the gas and air mixture takes place progressively, for as the 
mixture gradually moves forward it is brought into contact with 
At 
the same time, the heater has the effect of taking heat from the nozzle, 
and so prevents it becoming too highly heated at the tip. An addi- 
tional effect is obtained by heating the secondary air supply as highly 
By this means 
as much of the waste heat as possible is utilised to give a regenerating 
effect. To overcome the rcsistance of the burner, due to the large 
expansion of the heated mixture, and the high velocity at which it is 
necessary for the mixture to issue from the nozzle, а 4 in. mercury 


surfaces which are more highly heated than those it has just left. 


as possible before coming in contact with the mantle. 


column gas presaure is required. 


The advantages of high-pressure lighting where high eandle-power 
units are desired are very obvious, though there are а few incon- 
veniences attached to the method. No doubt experience is teaching 
us to reduce the percentage of mantles broken in this way. Some 
particulars of the breakage of mantles and globes occurring when 
lamps are switched on suddenly, and the methods by which these 
troubles were avoided in the case of high-pressure inverted mantles 


used in Berlin have recently been given by Drehschmidt.* Mantles. 


however, are, as a rule, specially strongly woven or even doubled in 


order to resist high pressure. One point of some importance in the 
design of high-pressure incandescent gas lamps has been the adoption 
of lanterns containing two or three distinct mantles, giving in all the 
same candle-power which a single big mantle would do. 
has several advantages. For one thing, a small mantle is in gencral 
not so liable to injury, and lasts longer than a large one; it may, in 
addition, be more efficient. Again, when three mantles are used, 
the breakage of one of them is not so serious, as there are two healthy 
mantles left burning. Yet another merit of this arrangement is 
that it is possible, at a certain hour at night, to arrange for the ex- 
tinguishing of two out of the three, thus effecting а saving without 
plunging the streets into complete darkness. This method of partly 
extinguishing the lamps is now used in Berlin and other towns in 
Germany. 


The Relative Merits of Pressure Gas and Pressure Air.—A con- 
siderable amount of discussion has recently taken place round the 
question of the relative merits of using compressed air or compressed 
gas in the burner; both, as we have seen, are capable of leading to 
the intimate mixture of gas and air which we desire to produce. 
Klatte has strongly recommended the use of high-pressure air, urging 
several advantages.t For instance, the original gas pipes can be 
used, and in the event of anything going wrong with the high-pres- 
sure air system, the light is diminished only and not extinguished. 
When we use high-pressure gas, on the other hand, an accident to the 
compressor may have serious consequences, and the tendency to 
leakage is, of course, greater than with low-pressure gas. In addi- 
tion, it is urged that the necessity for employing special meters for 
high-pressure gas, and other inconveniences in supplying the system 
to private consumers, is avoided. by the use of high-pressure air. 
On the other hand, high-pressure air systems require two pipes, an 
arrangement which is not always convenient. 

Another system to which reference may be made is the Selas, in 
which a mixture of gas and air is compressed and supplied to the 
burner. The system involves the mixing of gas with air, and there- 
fore essentially differs from ordinary high-pressure systems. The 
gas, coming through the meter, passes into a mixing apparatus, in 
which it is automatically mixed with air in the proportion of two 
parts of gas to three parts of air, and this mixture then passes into a 
compressor, from which it is delivered into the service pipes at a 
pressure of 10 in. water gauge. The chief advantage claimed for 
this system is its great economy and the variety of burners. The 
upright burners range from 25 c.p. up to 5,000 c.p., the efficiency 
being 50 c.p. per cubic foot per hour. This efficiency is claimed to 
be realised even with the smallest burner. The pressure being 
only 10 in. water, any ordinary pipes may be used, and the leakage, 
if there be any, cannot be greater with Selas at 10 in. than with 
ordinary gas at 24 in. pressure. 


AUTOMATIC IGNITION AND EXTINCTION. 

One of the simplest systems of automatic gas lighting is the arrange- 
ment employed in the Norwich system of gas lighting, in which no 
air tubes or electrical wires are required. The switch itself, being in 
the form of a bye-pass cock, is inserted in the supply pipe to the 
fitting which it is required to control, and an automatic valve is 
applied to the nose-piece of the fitting, for the purpose of directing 
to its proper course the small quantity of gas which is required for 
a pilot light. Details are then given of several self-contained high- 
pressure gas lamps, in which the pressure is raised either by pre- 


+“ Illuminating Engineer," Vol. I., 1908, p. 951; Journal of Gas 
Lighting," August 22, 1908. 
t “ Illuminating Engineer," Vol. I., 1908, p. 956, and references. 
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heating the air supplied to the burner, by using specially long chim- 
neys or a small electrically driven fan. 

Thus the actual gas pressure supplied controls the valve in the 
nose-piece of the fitting, and turning on the full pressure is sufficient 
to enable the lamp to light up. The manipulation of the lamp 
inserted in the pipe provides either а bye-pass or allows the gas to 
flow freely to the burner. The systcm claims to be a very permanent 
one, only requiring trifling attention. In this case the resemblance 
to the ordinary tumbler electric switch is strikingly carried out. 

Pneumatic and electrical mcthods of ignition recently formed 
the subject of a valuable Paper by Mr. T. J. Litle, at the second 
annual convention of the Illuminating Engincering Society of the 
United States.* The pneumatic system, hc said, was not usuaily sup- 
plicd to the ignition at distances of more than 20 yds.. which is. of 
course, amply sufficient for an ordinary houschold, though special 
pressure-raising devices may be used to act on a lamp in а very large 
hall. Of course, the pneumatic systems presuppose the use of a 
pilot flame. In passing, I may refer to a method of utilising a single 
pilot flame for the cluster of sevcral mantles in the same lamp. 

Another method which has been the subject of a considerable 
amount of experiment is electrical ignition. According to the usual 
system, the kindling is accomplished by a jump spark from an induc- 
tion coil or magncto-generator. At the discussion of the Paper by 
Mr. Litle just referred to, many divergent expressions of opinion 
were to be noted, some professing to have found the system com- 
pletely satisfactory, while others found it very irregular. 

The automatic electrical ignition uscd with the newest Keith lamps 
possesses several novel features, one of the advantages being that it 
dispenscs altogether with the use of bye-passes. The arrangement 
on the lamp consists of а tubular body which is part of the down- 
stem, containing a permanent magnet fitted with a brass valve at the 
bottom, which drops into a scat and holds it tight by its own weight 
against gas getting into the burner. Above this permanent magnet 
is fixed the core of an electromagnet, the coil of which is fixed on 
the outside tube. Conducting wires from one pole of the necessary 
battery fixed in a convenient spot are taken to each lamp, the return 
current passing through the gas piping itself. The permanent mag- 
net is, therefore, lifted or repelled by the passing of the current in 
certain directions, accordingly as the gas is required to be on or off in 
the lamp, and at the same time the same current passing through the 
platinum filament contained in a small chamber fixed on the burner 
nozzle ignites the gas. 

A few years ago the first experiments were made to use additional 
gas pressure for operating distance lighters. Experiments in the 
construction of pressure distance lighters to operate by pressure 
waves led to the result of constructing two main kinds, one with a 
diaphragm and one with a float or cup, on which the wave can exert 
its force. Some particulars of the use of the Alder and Mackay 
system in Tipton have been given by Stephenson,t who found that a 
very great saving in labour and in breakages of mantles, rods and 
In this case 
an increase of pressure of l in. to 14 in. was maintained for about 
half a minute to a minute and a half, and the wave seemed to travel 
practically instantaneously. An interesting result of this pressure- 
raising method is that at a certain hour of night, when the public 
lamps are extinguished, the lights of private consumers are also tem- 
porarily affected. It is stated that no objections were raised on this 
score; indeed, the consumers rather welcomed this gratuitous 
information that midnight was at hand. 

А very interesting automatic lighting and extinguishing apparatus 
for street lamps is that of Dr. Rostin, which is employed very exten- 
sively in this country. In this case the automatic arrangement 
consists of two valves which float in a special non-freezing and non- 
evaporating mixture of glycerine and water. А certain definite 
increase in pressure beyond the point to which the inlet valve is 
adjusted has the effect of admitting the gas to the working bell. 
which turns on a main cock. It will be noted, however, that if after- 
wards the pressure falls а small amount, as may quite likely happen 
when it is lowered after lighting time, a rise before midnight does 
not have the effect of lighting up when the lamps are not supposed 
to work. It may be remarked that the valves in this case have no 
actual work to do, and no friction to overcome, and therefore work 
quite correctly, the actual pressure on the cock being accomplished 
by the gas let into а bell, and pressing on a suitable diaphragm. 

Another modern type of automatic control, depending on а wave 
of pressure, is the Bamag system. In this case the exact pressure 
at which it is desired that the apparatus should regulate may be 
adjusted by setting the pointer on the dial, and the apparatus can be 
controlled either by a rising or falling wave of pressure. 

Clockwork systems controlling street lighting, by which the lamps 


* ** Hluminating Engineer,“ London, Vol. I., 1908, p. 1025. 
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are turned out and lighted at a pre-determined hour, have also been 
utilised very frequently. These methods have certain advantages, 
being, perhaps, more reliable than others depending on a wave of 
pressure. On the other hand, they have the disadvantage of being 
too automatic; they turn on and off the light at a certain hour, but 
on an exceptional occasion, for instance, when a fog is on, they, of 
course, do not take account of the fact, whereas an instrument con- 
trolled from the station can be made to do exactly what is wanted. 

Reference may be made to the discovery of Welsbach that a mix- 
ture of finely divided iron and cerium in suitable proportions yields 
sparks when rubbed. An automatic lighting device based on this 
principle has recently been described by Wimderlich.* 


(To be continued.) 


SINGLE-PHASE EXTENSIONS OF ELECTRIC 
: TRAMWAYS.! 


Two 6,000-volt single-phase catenary lines which have recently 
been completed at Lyons (France) are of particular interest, since 
they are practically suburban alternating-current extensions of con- 
tinuous-eurrent lines operated in the city. Previous to the com- 
mercial development of single-phase traction the Lyons company 
had extended its suburban lines to the point where the continuous- 
current sub-station and feeder losses had become so large that 
further extension would have been unprofitable. 

The first two alternating-current extensions installed are those to 
Miribel and Jons, and as the cars are also operated through the 
city, the equipment had to be designed for continuous-current 
operation at 600 volts as well as for the alternating-current poten- 
tial of 6,000 volts. The Miribel line is 7:4 miles long, of which 3-1 
miles are operated with continuous current. It will be extended 
eventually to Montluel. which will give a total length of 13-4 miles 
all on the highway. The Jons line is 13 miles long, of which 3:6 
miles are operated with continuous current. "This line is to be 
extended to Saint-Brémaz, a town 37:2 miles from Lyons. Both 
of these lines are standard gauge single track and bonded with 
Chicago bonds of 50 sq. mm. section. 

The overhead construction is supported from two types of steel 
poles. Throughout the city, villages and at turnouts the poles are 
of the Mannessmann tubular design, capable of supporting a load of 
1,760 lb. at the top. Elsewhere, and particularly on short curves, 
a double T-beam 6:3in. wide is employed. The results given by 
the latter type of pole have been very satisfactory. The pole 
spacing on tangents varics from 115 ft. to 177 ft. All poles are set 
in concrete and have an earth connection to the rails, In general, 
the line construction is of the bracket design, with the bracket 
tubing interchangeable with the topmost member of the Manness- 
mann poles. Span wires are used at stations and sidings, but in a 
few cases the catenary is carried from light stecl channels. | 

The messenger insulators are triple-petticoat porcelain, and before 
installation were subjected to a test with 50.000 volts. The 
messenger cable is of steel and the trolley of figure 8 copper of 
50 sq. mm. section. The hangers have a closed loop over the messen- 
ger, and are dipped to the trolley. The messenger and trolley are 
maintained in a vertical plane at curves, and even on tangents, by 
steady strains. These steady strains are made either of wood and are 
rigid or are made of wire and are flexible, in accordance with the 
conditions. The strain insulators are similar to those carrying the 
messengers. The lines are electrically divided into sections of 3 km. 
(1:86 miles) each. The steel pillars, placed at the inter-sections of 
two such divisions, are provided with an oil switch section breaker 
and lightning protection. 

The more distant portions of the single-phase divisions are sup- 
plied from 6,000-volt feeders. The passage from the alternating-cur- 
rent to the continuous-current sections is made simpiy through the 
interposition of a ncutral zone of dead wire. 

The electrical equipment of each car, which has been furnished 
by the French Westinghouse Company, comprises two No. 1,180 
motors, two controllers, one auto-transformer, one reverser, con- 
tinuous-current resistances, high and low-tension lightning arresters, 
disconnecting switches, fuses and air-braking equipment. The motor 
car carries both a pneumatic pantograph and two trolley poles. The 
latter are necessary, as the city oxerhead work is not suitable for 
the pantograph. The pantograph is carried on a wooden framing 

-and four carefully earthed insulators. 

When а саг is leaving the continuous-current zone to enter the 
alternating-current section it passes a special pole arm, which strikes 
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an upright lever of the car reverser. This blow has the effect of 
turning the геуегвег to such an angle that the .alternating-curreht 
circuit becomes operative. When the car is returning the lever, of 
course, is thrown to its original position, and the continuous current 
becomes operative. The alternating current must pass through the 
reverser, the high-tensio1 fuses, and thence to the transformer under 
the car. This circuit is carried in earthed metal conduits.  . 

The transformer is of the oil-cooled type made for 55k.v.a., 15 
cycles, and is earthed. It takes current at 6,000 to 6,600 volts and 
transforms it to any desired potential between 100 and 315 volte. 
The controllers are furnished with three drums, two of which cor. 
respond to the running and reverser cylinders of the continuous- 
current types, while the third regulates the speed when the motors 
are working with alternating current. There is only one main con- 
troller handle, and in passing from one current to another the motor- 
man shifts his handle. 

Both motors of the equipment are mounted on one truck, and are 
rated at 45 f. P. each, when supplied at 275 volts alternating current 
or 575 volts continuous current. As alternating-current motors they 
are operated in parallel, and as continuous-current motors in series. 
Electrically considered, the motors are of the compensated type. 
The air compressor is of 5H.P. capacity, and is also designed for 
alternating-current and continuous-current service. 

The lines were placed in operation in March, 1909. "The Miribel 


line has three motor cars, which give a half-hourly service on week 


days, and six motor cars for a 20-minute service on Sundays and 
holidays. The Jons line has three motor cars for an hourly week- 
day service and six cars for а half-hourly Sunday and holiday ser- 
vice. When the traffic is heavy each car takes one or two trailers. 
The maximum speed of the motor cars on test was 50 km. per hour 
(31 miles per hour), and an average speed of 24 to 25 km. an hour 
(14 to 15 miles per hour) is obtained between the stations. The 
pantograph is said to require very little attention or maintenance 
expense. 


ELECTRIC CRANES AT GUERNSEY. 


Mr. J. H. Duquemin, the Guernsey States Engineer, has recently 
visited England with the object of obtaining information concern- 
ing the use of electric cranes at some of the principal ports on the 
mainland. Mr. Duquemin has reported on the subject to Col. Le 
Mottée, the States Supervisor, and from this report we make the 
following abstract 


When, in view of the approaching completion of the works on the south 
side of St. Julian's Emplacement, St. Peter-Port, I recently suggested 
the desirability of considering the nature and extent of the means to be 
adopted for dealing with cargo at this landing, I was instructed to proceed 
to England to inquire into the equipments made for a like purpose in 
some of the later docks and ports. I visited Avonmouth and Bristol 
Docks, the harbour of Fishguard (Pembrokeshire), and the Town Quay, 
Southampton. At Avonmouth and Bristol Docks the power employed 
practically for all purposes is electricity, and this power is also generally 
employed for lifting in the other two ports, and (except in a very few 
instances) the cranes at all these ports are either full portal, semi-portal 
or roof cranes. At Fishguard the portals have one leg on the quay (semi- 
portal) and the other upon the roof of the shelter shed along the station, 
and their jibs do not derrick. At Southampton the cranes have a some- 
what heavier type of portal, and are not all fitted with derrick motion. 

This elevated type of crane has been adopted for several reasons. The 
first is: Loads can be lifted direct from the hatchways and hoisted 
sufficiently high to clear the shrouds, boat davits and other superstruc- 
tures of vessels. In addition to the super-elevation, it has been found 
advantageous to have a quick derrick motion which can be worked at 
the same time as the lifting or lowering motions, which further increases 
the facility of clearance. Secondly: That the crane driver can, from his 
platform (which in electric cranes is now placed at the front or jib end) 
sec the load as soon as it approaches the coamings of the hatchways. A 
further advantage is that railway trucks or carts can pass between the 
legs of the portals and be loaded or unloaded in turn as they pass the 
crane. 

With the low-truck type of cranes which are now in use here the first. 
named trouble is, with some vessels, very pronounced, and accounts for 
much of the slowness of working which is alleged agaiast them, the loads 
having to be lifted by the vessel's own gear on to the de:k and hoisted 
therefrom by the crane. Some of the cranes have been made or altered 
to plumb the hatchways, but, owing to the difficulty of clearance, cannot 
be worked at full radius, or have to be placed diagonally to the hatchways. 
The other trouble is not so real with us, it being the practice to employ а 
signalman to give the driver directions ; moreover, it is very difficult. if 
not impossible, in steam cranes to place the driver in front of the engines. 

At Fishguard the nine cargo-handling cranes are of 30 cwt. capacity at 
35 ft. radius. At the other ports the cranes are of from 30 cwt. to 10 tons 
capacity, and most of them have a radius of nearly 50 ft., derricking back 
to about 15 ft. It is now generally recognised that a very large percen- 
tage of the loads dealt with are under 30 cwt., and that it would be pre- 
ferable to employ cranes of this capacity, with here and there a heavier 
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power crane for occasional lifts, which could, when required, be moved to 
the ship, or to which the ship could be taken. This preponderance of 
light loads prevails at St. Peter- Port (where an electric crane capable of 
dealing with a load of 4 tons at 35 ft. fixed rudius was erected in 1906). 

Practically all the electric cranes I have seen are hand propelled, the 
range of travel required being, as a rule. so short as to render the cost of 
the extra gear unjustifiable, besides which, where a regular routine of 
steamera obtains, the crane positions can be arranged before the arrival 
of the vessel. Electric cranes are practically noiseless in working. 

Although steam cranes сап be, and occasionally are, made on portals 
for quay work, I am of opinion that, in view of the gencral nature of the 
cargoes dealt with, and especially of the stacking of fruit and other perish- 
able goods packed in inflammable materials, as baskets, shavings, paper, 
&c., about the cranes when awaiting shipment, the risk from live embers 
and condensed steam renders their use here too dangerous to be recom- 
mended. Steam cranes have, further. the difliculty of. supplying them 
with fuel and water; the motions, except as regards lifting and slewing, 
cannot be combined, and the driver cannot be brought forward of the 
engines. The question of the introduction of electricity as a motive 
power at this port, some of the advantages of which I submitted in 
former reports (April 30, 1906, and Nov. 2, 1907) has already been con- 
sidered and deferred, principally owing to the fact that, in addition to the 
cost of the cranes themselves, it is necessary to lay a cable from the gene- 
rating station to the furthest crane, some 1,200 yds., at a cost depen- 
dent on the price of copper, but now estimated at about £550. Having 
regard to the fact that proposals are about to be submitted to the States 
for structura] alterations a* the White Rock Head and the lengthening 
of No. 3 landing, for the execution of which more powerful lifting ap- 
pliances than any now on the harbour will be required, and that for the 
working of these (in my opinion) electricity would be the cheapest form 
of energy, it would no doubt be possible to charge the cost of the cable, 
either wholly or in part, to this proposed work. 

With regard to the cost of the working of the cranes I submit the fol- 
lowing figures :— 

Steam Cranes.—Cost of lighting up, 2s. 6d. ; driver's time lighting up 
and raking out (say), 6d. ; cost of maintaining steam (fuel only), 3d. to 
4d. per hour. 

Electric Cranes.—Cost. of working crane (current at 2d. per unit). 2d. 
per hour: cost of working (as given by makers of cranes), 14. per ton 
handled. 

Mr. Duquemin recommends, should it be resolved to adopt electric 
driving. that two 30 cwt. electric cranes of medium speed in all motions, 
with automutic safety devices and free barrel, of a radius of (say) 32 ft. 
to 35 ft., mounted on full portals of about 12 ft. gauge, and of suflicient 
height that the pin of the jib sheave at full radius would be about 50 ft. 
above the ground, be supplied to replace two cranes at present in use, 
which he recommends should be transferred elsewhere. These cranes 
would cost approximately £1,100 each, to which must be added the cost 
of the necessary quay boxes for conveying current to them (say £150). 
The estimated cost of carrying out Mr. Duquemin's recommendations, во 
far as they apply to the electric cranes, would be: Cable, £550; quay 
boxes, £150; new electric cranes, £2,200; addition of derrick crane to 
present 4-ton electric crane, £76. 


LEGAL INTELLIGENCE. 


— ———Фф———__—__—_—— 


Francis & Co. v. West Ham Corporation. 

This action, which was tried by Mr. Justice Coleridge and a common 
jury last week, involved a question of indemnity against compensation 
(£178) paid to the widow of a workman who died after a fall from a 
scaffold alleged to have been caused by coming in contact with a live 
electric cable. 

In July, 1908, plaintiffs (a firm of blind makers) were employed by 
defendants to execute repairs to the shed blind at the tramway depot, 
Plaistow. It was the duty of the deceased workman to place in position 
a revolving shutter over one of the doors through which the electric cars 
entered the shed, and, owing to the alleged negligence of defendants’ 
servants, the man came in contact with the cable and received a shock 
and fell. He died on the following day. As the man's employers, 
plaintiffs had been called upon to pay compensation, against which they 
now asked to be indemnified by the Corporation as the persons respon- 
sible for the existence of the live wire, which was the primary cause of 
the accident. 

The jury returned a verdict for plaintiffs, and judgment was entered 
accordingly, with costs. 


Metal Filament Lamps. 


At Clerkenwell (London) Police Court on Saturday Mr. Bros. resumed 
the hearing of the adjourned summons under the Merchandise Marks Act, 
1887, against the Welsbach Incandescent Gas Light Co. ( Ltd.). issued at 
the instance of the Wolfram ('l'ungsten) Metal Filament Lamps (Ltd.) 
and the General Electric Co., for having on certain dates been in pos- 
session for sale of certain metal filament lamps to which a false trade 
description was applied, &. 

Mr. Rufus Isaacs, K.C., Mr. Colefax and Mr. E. Lunge appeared for 
the prosecution, while Mr. A. J. Walter, K.C., and Mr. Bodkin appeared 
for the defence. 

Mr. FREDERICK HALE, who produced one of the advertisements com- 
plained of, stated that on Sept. 29 he called at the company's address at 


Gray's Inn-road, and asked to see the lamps as advertised. “ Are these 
Baron von Welsbach's lamps ? " he asked the assistant. She replied in 
the affirmative, and he bought some lamps after having been again 
similarly assured. On a lamp produced were the words“ Welsbach, ” 
“ Aur," Patent applied for." It was also marked ‘‘ Made in Germany." 
He went a second time to Gray's Inn-road, and asked for an assurance 
that the lamps were Baron von Welsbach's. The attendant gave this 
assurance and put it on the invoice. The name appeared as Aur” on 
the lamps, but the company name was properly spelt '* Auer," part of the 
name of the Baron. 

In cross-examination he said the only metal filament lamps his com- 
pany sold were the Osram" lamps. He was not aware that the 
Auer Co. was under contract not to use the words“ Welsbach ” or 
“ Aur " in the United Kingdom. He did not know that defendant com- 
pany was commonly known as the Welsbach Co., or that the word 
* Aur” appeared on all their goods. He did not know that “ Aur мда 
the trade mark of the Welsbach Co. 

The case was again adjourned. 


Litholite Limited v. R. F. Hall. 


In the Shoreditch (London) County Court on Tuesday plaintiffs sued 
defendant for the recovery of £20, money expended and work done in 
connection with dies for electric insulators. Plaintiffs’ case was that they 
supplied insulators made of litholite to customers, and they took an order 
from defendant, he supplying the thing he required, from which they made 
the dies. When they had finished the work, howveer, he complained 
that litholite was unsuitable for what he required the insulators for, as 
it roughened up." They offered to put any defects right, as they were 
convinced their goods were of the best, but the matter dragged on until 
they were forced to sue. 

DEFENDANT appeared in person, and said that when the traveller 
called upon him he told him that he had got a special job on, and showed 
him what it was, asking him if he considered litholite would answer the 
purpose. He was assured that it would, and on that understanding he 
ordered the stuff, but he now found it of no service. He had had to pay 
compensation to the people to whom he had supplied the goods, and he 
considered this very hard. He was prepared to call witnesses and expert 
evidence; but his honour said to enable him to do that there would have 
to be an adjournment, defendant paying the costs of the day. 

Ultimately it was agreed that there should be judgment for plaintiffs 
for £12, and £20 costs. 


Be Electricity Supply Co. for Spain (Ltd.)—On Tuesday Mr. 
Justice Parker heard a petition by this company for a reduction of its 
capital Mr. Mark Romer, K.C., said the company was formed in 1887 
to generate and supply electricity in Madrid and other towns in Spain. 
The original capital was £100,000 in 19,900 ordinary and 100 deferred 
or founders’ shares of £5 each. In 1901 the capital was reduced, the 
shares being written down from £5 to 5s., but at the same time as it was 
reduced it was also increased by the issue of 40.000 preference shares of 
£5 each. On Jan. 24, 1901, therefore, the capital of the company was 
£205,000. It was now proposed to reduce the issued capital by £86,650, 
and this was to be effected by reducing the value of the 34,660 preference 
shares that had been issued out of the authorised issue of 40,000. The 
whole of the loss would, therefore, fall on the preference shareholders. 
The whole of these preference shares were held by a Spanish company, 
who also held a large number of the ordinary shares and 90 of the foun- 
ders’ shares. These holders supported the petition. It was proposed to 
reduce the issued preference shares from £5 to £2. 10s. The company's 
plant was antiquated and of practically no value. There were only nine 
shareholders, and they had all signed the balance-sheet and appeared 
to consent to the proposed reduction. | 

There was no opposition, and his lordship sanctioned the reduction. . 


Overhead v. Underground Telephone Wires. 

At the West London Police Court on Wednesday Mr. E. W. Garrett 
sat as arbitrator in a dispute between the Postmaster-Gencral and Ham- 
mersmith Borough Council. 

Mr. MACINTYRE, for the Post Office, said that the dispute was whether 
the Post. Office should, in order to connect telephone subscribers with the 
exchange use overhead lines or go to the expense of putting the wires 
underground. In order to establish a good, cheap and efficient telephone 
service the expenses must be cut down to a minimum, and in that par- 
ticular dispute the extra cost of an underground service amounted to £350. 

Мг. A. J. Ѕтоввз, assistant engineer to the Post Office, said that the 
roads where the poles and wires were proposed to be placed were all 
situated in Shepherd’s Bush. The witness gave details about the width, 
character, &c., of the roads, and the comparative cost of overhead and 
underground service. 

In answer to Mr. SNowDEN (for the Council), Witness said that pro- 
perty did not depreciate by reason of the erection of telegraph poles. — 

The case for the Postmaster-General was concluded, and the hearing 
was adjourned for a fortnight. 


PARLIAMENTARY INTELLIGENCE. 


— ачна 
Electric Lighting А сіз Amendment) Bill.—In the House of Com- 
mons on Wednesday the Lords amendments to-the Commons amend- 
ments were agreed to. 
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MUNICIPAL, FOREIGN & GENERAL NOTES. 


APPOINTMENTS VACANT AND FILLED. 


The County Borough of Portsmouth Education committee 
require an assistant lecturer for physics and mathematies for the 
Municipal College. Salary £125, increasing to £150. Candidates 
may be of either sex. Forms and particulars from the secretary, at 
the College. Applications by Nov. 12. бее also an advertisement. 


A competent designer of two and three-phase motors is required 
with experience in the actual determination of the electrical charac- 
teristics of such motors. Sec an advertisement. 


An American manufacturing company wants a mechanical engi- 
necr, with theoretical training, for the design, calculation and con- 
struction of high-speed modern electrical machinery. See an adver- 
tisement. 


Axbridge Guardians require a working electrical engineer and 


fitter (married). Wages 35s. a week, with house, &c. Applications 
to the Clerk by Nov. 10. 


A chief lecturer on physics is required at Hull Municipal Technical 
College. Commencing salary £200 per annum. Applications to thc 
Secretary, Mr. J. T. Riley, Education Offices, Albion-strect, Hull, by 
first post, Nov. 17. 

A professor of physics is required for Canterbury College, Christ- 
church, N.Z. Salary £650 per annum, without fees. Forms from 
the High Commissioner for New Zealand 13, Victoria-streot, Londov, 
S.W. Applications by Nov. 17. 

Morecambe Council require a resident clectrical enginecr. 
£150. Applications by Nov. 29. 


Salary 


Mr. Golding has been appointed senior shift engineer at Hounslow 
electricity works in succession to Mr. J. Wright, resigned; Mr. 
Woods has been promoted to the position of second engineer, and 
Mr. Fletcher, of the Nottingham & Derbyshire Electric Power Co., 
has been appointed third engineer. 

Dr. H. F. Coward has been selected for thc position of chief lecturer 
in chemistry at the Municipal School of Technology, Manchester. 

Mr. W. M. Nelson, of Sydnoy, has been appointed assistant 
electrical engineer of the Launceston (Tasmania) electric tramway 
department, at £300 per annum. 


Aberdeen.—The Electricity committee have asked the Board of 
Trade to approve the recent award of their arbitrator (Mr. W. Н. 
Patchell) in regard to the price to be paid for electric current by the 
Aberdeen Suburban Tramways Co., as a preliminary to their taking 
steps to enforce the award. 


Australasia.— The Australian Mining Standard" says Launces- 
ton (Tasmania) Council have given instructions for the preparation 
of plans, specifications, &c., for their electric tramways, which plans 
are to be submitted to an electric traction specialist. 

The Standard " also states that the Postmaster-General, some little 
time ago, called for tenders for supply of 5,000 telephones, to be made in 
Australia. Makers of instruments complained that the pattern selected 
was not up to modern standard, and that the requirement that this 
pattern should be copied restricted invention and required machinery 
which had been discarded. No tenders were sent in. It has now been 
decided to abandon the condition that the apparatus must comply with 
any particular pattern, and fresh tenders are to be called, the.only condi- 
tion being that the telephones shall be capable of receiving and trans- 
mitting messages over a distance at least as great as that between Sydney 
and Melbourne. The number of instruments to be tendered for has been 
increased from 5,000 to 20,000. 


Austria-Hungary.— The Abbazianer Elektrizitäts und Klein- 
bahngesellschaft have been authorised to extend the Abbazia- 
Mattuglie electric railway to Lovrana via Volosca and Abbazia. 


Belgian Congo.—M. Thys will shortly pay a visit to the Belgian 
Congo in order to report on the proposal to establish hydro-electric 
works. 


Birkdale.— Application has been made for sanction to a loan of 
£375 for extensions of the electric supply cables. 


Board of Trade and Commercial Intelligence.— The Advisory 
committee on Commercial Intelligence recently presented to the 
Board of Trade a report of their proceedings from August, 1905, to 
August, 1909. | 

The terms of reference of the committee were :—'' (a) To advise the 
Board of Trade on the work of their Commercial Intelligence Branch; 
and on such matters relating to foreign tariffs: and other commercial 
questions as the Board may refer to them ; and (b) to improve the means 
of obtaining and diffusing information for the benefit of British trade 
by means of commercial missions and correspondents abroad and other- 
wise as they may think fit." 
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The Commercial Intelligence Branch was established in October, 1899, 
and since then largely increased facilities for obtaining information have 
been placed at the disposal of manufacturers and traders in this country. 
The number of written and personal inquiries dealt with last year was 
11,267, compared with 9,231 in 1907, 5,544 in 1906, and 4,399 in 1905. 
In addition to answering inquiries on special subjects, an increasing 
amount of work is being performed by the branch in disseminating in- 
formation furnished by H.M. commercial attachés and consular officers, 
as well as by the trade commissioners and trade correspondents of the 
branch, with regard to the conditions and prospects of trade in their 
respective districts. Newly-appointed consular officers, before proceed- 
ing to their posts, are now attached for a short period of service to the 
Commercial Intelligence Branch, and arrangements have been made by 
the Foreign Office for commercial attachés and occasionally consular 
officers to visit the chief manufacturing and commercial centres of the 
United Kingdom from time to time, in order to become better acquainted 
with the kind of information which it is desirable should be furnished 
for the benefit of British trade. 

The report states that the committee have continued the policy, so far 
as practicable, of sending out commercial missions for the collection of 
information abroad and in the Colonies. In 1907 the committee learncd 
that at the Imperial Conference the question had been raised of the 
possibility of establishing some organisation for promoting British trade 
with the self-governing colonies by the appointment of representatives 
whose duty it should be to obtain and disseminate information on trade 
matters, It was agreed that special Commercial Agents should be 
appointed, and that it was desirable to appoint a travelling agent who 
should pay periodic visits to each of the self-governing Colonies, and 
spend a portion of each year in the United Kingdom. These recommenda- 
tions were approved by the Government, and the following received 
appointment as Trade Commissioners: Canada, Mr. Richard Grigg; 
Australia, Mr. C. Hamilton Wickes ; New Zealand, Мг. С. Н. F. Rolles- 
ton; South Africa, Mr. Sothern Holland. The work of the officers 
originally nominated by the Governments of the self-governing colonies 
to answer trade inquiries from the Commercial Intelligence Branch, or 
from individual manufacturers and traders, has been supplemented by 
the appointment by the Home Government, at the instance of the com- 
mittee, of correspondents who are themselves engaged in, or possess 
practical experience of, the trade and industries of the colony in which 
they are resident. The duties consist in the main of answering inquiries, 
but they are also required to furnish information on their own initiative 
with regard to à number of specified subjecta, and to report as occasion 
may require on matters affecting the trade of the United Kingdom with 
their respective spheres of action. Eight of these local correspondents 
have been appointed by the Board of Trade in Canada, one in Newfound- 
land, five in Australia, two in New Zealand, and six in South Africa. 
Arrangements have also been concluded with India to secure co-operation 
between the recently organised Department of Trade and Commerce and 
Industry in India, and the Commercial Intelligence Branch. 


Bravery.— The Royal Humane Society has awarded its testimonial 
to Mr. John Lingard, superintending engineer of Edinburgh Corpora- 
tion Electricity Department, for his gallant attempt to save Alfrcd 
Strachan, who was drowned while bathing at Bervie on Aug. 17. 


Brighton.—Last week the Council sanctioned the proposal to lay a 
cable to the workshops of the L.B. & S.C. Railway Co., capable of 
supplying about 500 kW. 

Burnley.—In reply to a question as to the cause of the increased con- 
sumption of coal per unit at the electricity works the Chairman of the 
Electricity committee, Ald. Grey, stated at the last meeting of thc 
Council that one of the factors was that they were having about 
10 tons of China clay per week delivered at the destructor for 
destruction. That damped the fires down and the steam blast for the 
fires had to come from the electricity side of the undertaking. It 
was time the Council put its veto on the taking of China clay to the 
destructor. 


Castleford.—The Electrical Distribution of Yorkshire (Ltd.) has 
obtained an extension of 12 months for carrying out the terms 
of its provisional order. 


Cessor of ‘‘ Bulk " Supply Powers.— The Board of Trade have made 
an order, dated Oct. 21, under the Somerset & District Electric 
Power Act, for the cessor of the powers of the Somerset & District 
Electric Power Co. as to the part of the area of supply in the city 
of Bath. 


City of London.—At a meeting of the City of London Tradesmen's 
Club last week a resolution was adopted by a large majority declaring 
that the Northern and Southern systems of tramways should be 
linked up through the city. 


Cleethorpes.— An inquiry was held here last week into the applica- 
tion of the Council for sanction to borrow £4,000 for extensions of 
the electricity undertaking. NEN 

Mr. E. B. CuaPMaN, for the Council, said that by arrangement with 
the Grimsby and District Tramways Co. a power station was erected for 
public supply, and the Council had power to acquire that station in 1910 
at £17,000, or in 1912, at that figure less depreciation. At present the 
Council, through the Tramways Company, were supplying current for 
lighting at a net profit to themselves of £120 per annum, and by the pre- 
sent scheme it was proposed to lay mains in the busicst part of the area, 
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where а canvass had already yielded promises from intending consumers 
in 54 business houses and 27 private houses to take current. 

Mr. C. S. Vesey Brown, consulting engineer, gave technica] details. 
The inspector (Mr. Н. R. Hooper) cross-examined the witness and said he 
thought the Council would be committed, by the granting of the applica- 
tion, to a greater expenditure than the amount now asked for. 

Mr. G. E. J. Моорү, chairman of the Electricity committee, said that 
if the present application were not successful, the position would not be 
improved. The Council were committed to the purehase of the power 
station. It was by the general supply that the Council hoped to make 
the undertaking successful. 

Clevedon.—At the next monthly mecting of the Council a scheme 
for the supply of electricity for public and private lighting will be 
considered. 


Constantinople.—-It is announced that the following foreign firms 
have submitted tenders for the erection and equipment of a telephoné 
Bystem in this city :— 

Antwerp Telephone and electrical works, Deutsche Telephonwerke 
( Berlin), Siemens & Halske (Berlin), Ch. Mildé, Fils & Cie (Paris), Brenon 
(Paris), Societe Générale de Télégraphie de l'Est (Constanka), Skon 
Skirakian (Constantinople). Some tenders were also submitted by 
English firms; no decision has yet been arrived at by the Turkish Govern- 
ment, but it is stated that the offer of a French firm is likely to be accepted. 

Dundalk.—The Council are inviting tenders for a loan of £20,000 
for electricity supply. 


Dunfermline.— The official inspection and opening of the Dunferm- 
line and District Tramways took place on Tuesday. 

Electric Traction in Brazil.—It is announced that President 
Pecanha has asked authority from Congress to enter into contracta 
and to issue bonds for the electrification of the Central of Brazil 
Railway in and near Rio de Janeiro, as the number of passengers 
carried increased from 13.423,779 in 1903 to 20,128,387 in 1908, 
while the means of giving service has not increased at & proportionate 
rate. Unusual demands (as on Sundays and holidays) cannot be 
met. It is understood that the preliminary estimates and surveys 
of the Government engineers provide for the third-rail system, and 
that the work, without materially interfering with traffic, can be 
finished within two years, at an estimated cost of $2,500,000. 


Fires.—It has been announced in the daily Press that а serious 
fire broke out at Messrs. Johnson & Phillips’ works on Saturday last, 
but we are pleased to learn that these accounts were greatly ex- 
aggerated, and that the fire was really insignificant and will not 
interfere with business or the execution of orders. The cause of the 
fire is unknown. 

A fire broke out at the works of Messrs. Connolly Bros., Blackley, 
Manchester, on Wednesday morning. and, although rather Serious 
damage was caused, the firm are making arrangements so that little 
delay will be occasioned in the execution of orders, as fortunately 
they are able to utilise their branch works in place of the portion 
deranged. is d 


Grassington (Yorks).— Electricity supply is now avaiable in this 
village. A local company was formed about six months ago for the 
purpose of erecting electricity works ,and current was switched on 
last week. The water power of the Wharfe has been utilised in 
generating current. The generating plant, which was erected by 
Mr. Chas. Pullan, of Bradford, consists of a Phoenix dynamo driven 
by a turbine, and overhead mains are employed. Two neighbouring 
villages have now asked the company for a supply of electricity. 


Hornsey.—At the last meeting of the Council, Coun. Cooper said 
he believed the number of electricity consumers would be augmented 
if the Electricity committee could adopt a more liberal arrangement 
in regard to laying cables. 

He instanced one thoroughfare from whose residents he had received 
& number of complaints that they were desirous of taking electric current 
for lighting, but were not able to do so because cable was not laid. 

In reply the Chairman of the committee (Ald. WiLSON) said all applica- 
tions were considered on their merits, but he would bring Coun. Cooper's 
suggestion before the Committee. 

The number of consumers on Sept. 30 was 1,640, a net increase of 23 
for the month. 

Hoylake and West Kirby.—The salary of the electrical engineer 
(Mr. C. J. Turner) has been increased by £20 a year. 


Hull.—The Electric Lighting committee have asked the city elec- 
trical engineer, Mr. H. Bell, to deal with an application from Messrs. 
Wray and Sanderson for a large supply of electricity in bulk to their 
mills. 


India.—'' Indian Engineering" says it is expected that the elec- 
trical installation for the cantonment of Cawnpore will be established 
this cold season. 

Kingston-on-Thames.—The accounts of the electricity depart- 
ment and the report of the borough electrical engineer (Mr. J. E. 
Edgcome), were presented to the Council last week. | 
| The total capital expenditure at March 31 was £103,429 (increase 


£3,086), of which £29,454 had been repaid. Revenue was £10,988 (against 
$11,190 in previous year), and gross profit £4.862 (against £5,210); 
capital charges were £6,113 (against £6,095), the net deficit being £1,252 
(against £885). Fuel cost 0-9596d. per unit sold (against 1-086d.), total 
costs were 2-0916d. (2:19804.), ог 4-1788d. (4:-4381d.) including capital 
charges. The units supplied to private consumers were 568,749 (522,226), 
and to public lamps 134,177 (130,742). The number of consumers at 
March last was 1,106 (1,024) and the total connections were 50,963 
(45,229) equivalent 8 c.p. lamps. There is a satisfactory increase in the 
number of motors connected, for which current is supplied at 114. per 
unit. Fans can be hired from the department at 2s. 6d. per quarter. New 
consumers continue to take advantage of the deferred payment wiring. 
The extended use of metal filament lamps has temporarily checked the 
number of units consumed for lighting, but the consumption by motors 
and for heating has increased largely, and total sales of current also in- 
creased. The increase in expenditure was directly due to the decision of 
the L.G. Board that all payments to employés are to be charged to 
revenue, otherwise the works costs would have been lower than in the 
previous years. 
The г and accounts were adopted. 


Lees (Oldham).— The Council have appointed a committee to 
consider and report upon а proposal of Oldham Corporation to 
supply electricity in this district. 


Light Railways.—The Board of Trade have confirmed the South- 
end-on-Sea Light Railways (Revival and Extension of Time) Order. 


London County Council.—On Tuesday it was agreod to lend £10,000 
to Hammersmith and £2,199 to Woolwich for electric lighting. 

New Tramways.—A number of recommendations were submitted by 
the Highways committee. The proposed works include the construction 
of tramways from Streatham High-road to Mitcham-road at an esti- 
mated cost of £44,070, and in Wimbledon-road at a cost of £5,700; and 
the reconstruction of a further portion of the Woolwich and South-East 
London tramways at a cost of £40,550. It was further recommended 
that application be made for authority to construct new tramways from 
(1) Maida Vale to Upper Avenue-road, and (2) from Canonbury-road via 
St. Paul's.road to Essex-road ; and to reconstrnct the following lines : 
(1) Highgate-road, (2) from City-road to Highbury Corner via East-road, 
(3) from Baring-street to Seven Sisters-road, and (4) from Essex-road 
via Balls Pond-road to Mare-street. The total length of line for which 
Parliamentary sanction is suggested 1 is 14-705 miles of single line, and the 
cost of construction and equipment is estimated at £328,695.— Postponed. 

Tramway Employées.—The Highways committee submitted the 
detailed scheme for the establishment of a.conciliation board. The 
scheme, which has been agreed to by the men, follows substantially the 
lines of the schemes in operation in connection with railway employés, 
modified to meet the somewhat different conditions which obtain in con- 
nection with the Council's tramways. 


Morecambe.—Sanction has been applied for a Joss of £3,465 for 
the tramway permanent way. 


Municipal Wiring Powers.—Maidstone Electricity committee 
recently sent out circulars inviting other municipal electricity depart- 
ments to co-operate in the promotion of а one-clause bill to confer 
wiring powers upon municipal authorities. 

In reply, Hornsey Electricity committee recommend Hornsey Council 
to take part in a proposed conference on the subject, and, in the mean- 
time, the Parliamentary committee have been requested to consider and 
report on the matter. 


Newcastle (Ireland).—' The Clerk has been instructed to obtain 
information аз to electricity supply from towns of similar size owning 
electricity works. The Council have not assented to Messrs. Fraser 
& Co.’s application for a provisional order on the ground that statu- 
tory notice was not given. 


Newlands (N.B.)—The Clyde Valley Electric Power Co., whose 
cables pass through this district, have arranged to supply electricity 
for public and private lighting. 


Obituary.—There recently died at Barry (S. Wales) Capt. F. Murrell, 
J.P., who was captain of the c.s. ‘ Hooper," which was built for 
Hooper's Telegraph Co. in the 50's. The Hooper was employed 
in the laying of à number of submarine telcgraph cables while in 
Capt. Murrell's command. - Syren and Shipping" for Nov. 3 
contains an illustration of the Hooper." Capt. Murrell, who had 
reached the age of 74 years, was a member of Barry District Council. 


Popularising Electricity for Domestic Purposes.—Hull Electric 
Lighting committee recently considered a communication from the 
Metropolitan Electrie Supply Co. suggesting а scheme for popularis- 
ing the use of electricity for heating, cooking, &c., and it was agreed 
that £50 should be placed at the disposal of the city electrical 
engineer for the purchase of small apparatus. 

The company propose that a number of electrical undertakings in the 
country should co-operate in placing a large order for the 9 80 A8 
to get it at a cheap rate. They are of opinion that if the public, by means 
of cheap small apparatus, got used to the benefits of electric heating, and 
the firms manufacturing the apparatus realised that they would be well . 
helped, efficient and cheap apparatus would soon be manufactured. 

We referred to the initiation of this scheme by the Metropolitan Co. in a 
note on p. 534 of our issue of July 16. 
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Presentations.—Mr. J. L. Andrews, who has retired from the 
position of electrical engineer to the Patent Shaft & Axletree Co., 


Wednesbury, was recently presented with an illuminated address. 


and a cheque for £22 subscribed for by nearly 600 men at the works. 
Mr. H. W. Haigh, a member of the Bridlington electricity staff, 
has been presented on his marriage with an oak clock. 


Provisional Order Transfer.—Caerphilly Council intend to transfer 


to the South Wales Electrical Power Distribution Co. the under- 
taking authorised by their electric lighting order. Tho consideration 
is £10. Thc company have applied to the Board of Trade for consent 
to the placing of electric cables above ground. Any representations 
with regard to the matter must be sent to the Board of Trade before 
Nov. 30. 

Rail-less Trolley Cars.—At the meeting of Brighton Corporation 
last week, Ald. Carden called attention to a resolution that Ше 
engineer be requested to communicate with the Municipal Tram- 
ways Association, suggesting that representations be made to the 
Board of Trade in favour of Parliamentary powers being conferred 
upon the Board enabling them to issue licences to local authorities 
to undertake the working of rail-less trolley cars, both within and 
outside their district. 

The committee, he said, had been studying the question for some years 
and thought it was time to take a step forward. At present no Corpora- 
tion in England had power to run such cars, and under present condi- 
tions a separate Act of Parliament must be obtained by each town, 
involving expense and trouble. 

Reigate.— The Council have decided to apply for a provisional 
order for certain districts adjoining the borough. 

Royton (Lanes.)—The Council have sanctioned the supply of elec- 
tricity in this district by Oldham Corporation. 

Shoreditch Electrical Exhibition.—An interesting and amusing 
feature of this exhibition was a comparison of the ancient and 
modern types of lighting. Strange to say during the period covered 


*'T'ANTALUM" ELECTRIC LIGHT COMPARED WITH On. 


by the exhibition the old-fashioned lamp shown in the above illustra- 
tion was found in the destructor of one of the interested corporations, 
and was immediately seized upon for showing а comparison of 
lighting efficiencies. On the one hand we have illustrated the oil 
lamp giving an efficiency which almost equals that of a penny dip," 
and close by its side а 50 c. p. Tantalum Sun lamp underneath а 
Holophane reflector. The photograph was taken with the two 
lampe alight by a special process, and the general effect of the illum- 
ination can very well be noticed in the illustration. It is interesting 
to notice here that electric lighting with Tantalum” lamps 
works out considerably cheaper than gas in proportion to the 
amount of light obtained. 

Spalding.—The Council have asked for an extension of 12 months 
for carrying out the terms of their provisional order. 

Stevenage.—With a view of taking over the electric lighting order 
а syndicate is canvassing the district in order to ascertain the 
probable demand for electric current. 


Tramway Managers' Risks.—At Bradford Police Court on Wednes- 
day Albert Bailey, who was charged with shooting at the manager 
of the tramways department, Mr. C. J. Spencer, was brought up on 
remand. 

Two doctors who had examined prisoner found that he was suffer- 


SPECIAL NOTICE... 
— e 


NOW READ V. Vol. LXIH. of “THe ЁгкствїпАн” (1,058 
pages), bound in strong cloth. Price 178. 6d.; post free, 18s. 6d. Now 


| ready. Cases for Binding. Price 2s.; post free, 2s. 3d. 


A complete set of TRI ErkcrRICIAN ” can be supplied. A number 
of odd volumes and some odd old back numbers, to help in making 


between Mr. Spencer and the prisoner, before the dismissal of the 
latter from the tramways department. Prisoner was bound over for 
six months and cautioned. 


Whitehurch.—The Council have received sanction to a loan of 
£2,960 for an electricity supply scheme, which includes the purchase 
с electricity in bulk from the South Wales Electrical Power Distri- 

ution Co. 


Wimbledon.— The Council has approved a draft specification sub- 
mitted by the British Thomson-Houston Co. of a horizontal Curtis 
turbine to be substituted for the vertical Curtis turbine recently 
installed by the Company. 

The Borough Electrical Engineer reports that the 1,000 kw. turbo- 
alternator recently installed by Messrs. J. Howden & Co. was completed 
and in working order on Oct. 7, whereas the date for the completion of the 
work was April 30 last. The liquidated damages payable by the firm 
for the non-completion of their contract within the time specified 
amounted to £1,673. 5s., and it was resolved to pay the firm £3,637. 10s. 
(or 50 per cent. of the contract price), and to defer the consideration of 
the question of enforcing payment of the damages. 


Wireless Telegraph Notes.—' The completion of the equipment of 
the wireless station in the Champs de Mars, Paris, is announced, and 
experimental messages are about to be attempted between this station 
and New York. 

The report of Lloyd's Register of British and Foreign Shipping for 
the year 1908-9 states that there are at present recorded in their 
register book 404 vessels fitted with wireless telegraphy, and 362 with 
submarine signalling apparatus. 


Wrexham.— The salary of the electrical engineer (Mr. W. J. Pick- 
vance) has been increased to £250 per annum. 


TRADE NOTES AND NOTICES. 


TENDERS INVITED. 


Lonpon County Council invite tenders for covering with asbestos 
tape about 21 miles of lead-covered high and low-tension electric 
cables in manholes. Tenders, upon official forms (to be obtained 
from the clerk of the Council, Mr. G. L. Gomme, County Hall, 
Spring Gardens, S.W.) must be in by 11 a.m. Tuesday, Nov. 30. 
Further particulars are given in an advertisement. 


DuBLIN UNITED. Tramways Co. (1896), Lro., require tenders for 
one year’s supply of general stores, including car fittings, iron, steel, 
castings, oils, paints, glass, ironmongery, electric supplies, timber, 
&c. Forms of tender and conditions from the Secretary, 9, Upper 
Sackville-street, Dublin. Tenders, addressed to the Chairman, to 
be lodged with the Secretary by Nov. 29. See also an advertise- 
ment. 

The Guardians of EpMonton Union invite tenders for four-core 
lead covered cables and switchboard (in connection with the new 
infirmary, Upper Edmonton, now being erected in accordance with 
the plans of Mr. Stuart Hill) Drawings may be inspected, and 
general conditions, specification and form of tender obtaincd at tho 
offices of the Consulting Engineers, Messrs. May & Hawcs, Caxton 
House, Westminster, S.W. Tenders addressed to the Solicitor and 
Clerk, must be delivered at the office of Mr. F. Shelton, White 
Hart-lane, Lower Tottenham. See also an advertisement. 


The Directors of the NORTH EASTERN RAILWAY Co. are prepared to 
receive tenders for telegraph apparatus, telegraph wire and line 
Stores in such quantities as they may require during the 6 or 12 
months from Jan. 1, 1910. Forms of tender from the telegraph 
superintendent, Mr. C. H. Ellison, and tenders must be sent in to the 
Secretary of the eompany at York by 9 a.m. Nov. 25. See also an 
advertisement. | 

. Тговр Urban District Council invite tenders for supply of 40 
flame arc lamps, &c. Specification, form of tender, &c., from Mr. 
Arthur H. Shaw, M. I. E. E., A. M. I. M. E., electricity works, Ley- 
street, Ilford. Tenders by noon Nov. 9, to Mr. Adam Partington, 
clerk and solicitor, Town Hall, Ilford. 
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The Directors of the CALEDONIAN RaILway Co. invite tenders 
for supply of stores for one or two years, in their option, from Jan ', 
1910, including e'ectric lighting material and fittings, telegraph 
appliances, telephones, &c., indiarubber, asbestos and gutta-percha 
goods, balata beltings and packings, galvanised wire &c., bolts and 
nuts, locks, oils and grease, screws, tools, &c. Specifications and 
forms of tender from the stores superintendent, Mr. John Fergusson, 
Charles-street, St. Rollox, Glasgow, where patterns can be inspected 
until 29th inst. Tenders to the Secretary, Mr. J. Blackburn, 302, 
Buchanan-street, Glasgow, by Monday, Nov. 1. 


SUNDERLAND Corporation want tenders by noon, Nov. 25, for the 
foundation and track work of 853 yards of tramway and for paving. 
Specification from the Borough Engineer and the Tramways General 
Manager and Engineer. ! 


Cadbury Bros. (BOURNVILLE) require tenders for one year’s supply 
of stores, including electric cables, lamps and sundries, jointing 
material, castings, belting, oils, &c. Applications endorsed “ En- 
ginoers' Stores Contracts " by Nov. 6. 

The Deputy Postmaster-General at MELBOURNE (Victoria) will 
r>:eive tenders until {3 p.m. Nov. 9 for supply of electrical material, 
including amperemeters, dry cells and switchboards. Forms, &c., 
from.the Australian Commonwealth Offices, London. 


TENDERS RECEIVED AND ACCEPTED. 

Correclion—In reference to the tenders accepted by Southwark 
(London) Council (set out on p. 123 of our last issue), Messrs. 
B-uce Peebles & Co. state that the machinery tenders were for motor- 
generators, as they have the sole rights in Gt. Britain and the 
Colonies for the manufacture of motor-converters, which they do 
uder the La Cour patents. 

On Tuesday London County Council accepted the following 
6 nders, which, as indicated in the full lists of tenders in our last issue, 
wre recommended by the Highways committee for acceptance :— 

Stanley. Bros. for 440.000 stoneware ducts, £4,060 (less 21 per cent. 
f rcash monthly); Reid Bros. for laying stoneware ducts, £26,622. 03. За. ; 
Dick, Kerr & Co. for motor- generators, £4.206 ; and the Switchgear Co. 
for h.-t. and 1.-t. switchgear, £3,517. 4s. 2d. 

City of London Guardians have placed orders with Pinching & 
Walton for two dozen Osram lamps (50 c.p.) at £4. 12s. ; six dozen 
carbon filament lamps (16 c. p.), £2. 12s. 6d. ; two dozen ditto (8 e. p.). 
17s. 6d., and three dozen ditto (5 c.p.), £1. 6s. 3d. 

Wimbledon Council have placed orders with J. Couper & Co. to 
supply (at £35. 15s.) the chequer plating, girders, &c., round the new 
turbo-alternator, and with Norton Bros. & Co. to supply (at £43. 10s.) 
the chequer plating, &c., for the cable trench to the switchboard. 

It is announced that the Natal Government have accepted the 
tender of the Marconi Wireless Telegraph Co. for the erection and 
equpiment of a wireless telegraph station at Durban, to be erected on 
the Bluff. 

Southampton Council received seven tenders (ranging from 
£16. 17s. 6d. to £37. 8s. 6d.) for wiring Shirley police station ; the 
lowest, that of Wm. Dibben, has been accepted. 

Stockport Council have accepted the tender of W. A. Shaw & Co. 
for electrical supplies for the sewage outfall works. 


Staffs Education committee have accepted the tender of Whittaker 
Bros. for wiring the Wordsley Schools at £100. 

Essex County Council have placed an order with Farrow & Son 
for telephone installation at the new offices at Chelmsford at £45. 


Prahran апа Malvern (Victoria) Tramways Trust have accepted 
the tender of British Insulated & Helsby Cables for overhead con- 
struction £5,546, and for Malvern extension £326 ; and the offer of 
W. Sim & Co. for permanent way construction £18,780, with £1,628 
for Malvern extension. 


BUSINESS NOTICES. 

Mr. A. Feld and Mr. F. W. Sichtermann have resigned their posi- 
tions as managers in the Electrical Co., Ltd. (A. E.G., Berlin), and 
have established themselves as suppliers of electrical material for 
lighting and power plants. The style of the firm is Feld Bros. & Co. 
(Ltd.). and the address 25, Budge-row, London, E. C. Telephone No.: 
1697 London Wall. The firm are putting on the market a new 
metal filament lamp, the Field," which is of entirely British make 
and it is claimed that the high voltage pattern promises many advan- 
tages. 

The partnership between Wesley Sutton, Saml. Lord, and John 
Wm. Garsden (trading as the Howe Electrical Engineering Co.), 16, 
Redcross-street, and 144, Moor-street, Liverpool, has been dissolved. 
Debts by Messrs. Lord and Garsden. The business will be carried on 
as the Howe Electrical Engineering Co. (Ltd.) 

From the 8th inst. the offices of the New General Traction Co., the 


Norwich Electric Tramways Co., and the Coventry Electric Tram- 
ways Co. will be at 6, Crosby-square, London, E.C. 
M I EA BU Dita vto SORS АН 


Patents Development.—Messrs. Herbert Haddan & Co., 31 and 32. 
Bedford-street, Strand, London, W.C., are acting for the proprietors 
of a number of English patents who are desirous of arranging by 
licence or otherwise for the manufacture and commercial develop- 
ment of same in this country. Sec also an advertisement. 


Gas Works Directory and Statistics —We have received a copy of 
the 32nd (1909-10) Edition of the Gas Works Directory and Statistics, 
which has been carefully revised to August. Care has been taken to 
bring the information up to date, the latest figures available being 
given in all cases. Those who are interested in statistics and informa- 
tion regarding the gas works of the United Kingdom and of Foreign 
and Colonial Gas Works with London offices can safely consult 
this work, which is published by Messrs. Hazcll, Watson & V iney, 52, 
Long Acre, London, W.C., at 10s. 6d. nett. | 


Seasonal Enterprise. The County of London Co. are affording 
shopkeepers in thcir arca of supply the facilities indicated in the 
following notice, which has had wide circulation. We understand 
that this offer is much appreciated, and that Christmas will see & 
large demand for these facilities: — 


n 
= 


{| 
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N order to assist Shopkcepers 
to profit to thc utmost by 
the Xmas Trade, the 
County of London Electric 
Supply Co., Ltd., have 

а decided to make specially 

advantageous arrangements for Temporary 

Decorations and Illuminations. Q A 

trained representative will call any time by 

appointment,and submit for approval a scheme 
of attractive Electrical decoration or illu- 
mination. ¶ Write at once, so that everything 
may be arranged well in time for the rush 
of Xmas Trade. @ Address a post card 
to The General Manager and Secretary, 


The County of London 
Electric Supply Co., Ltd. 


MOORGATE COURT, MOORGATE 
Jejejeje PLACE, EC. әј» јә у 


TELEPHONE 
"^ LONDON WALL 
+40. CENTRAL 


Xmas, 1909 


РЗ КРЛ АУС ALON || 

A.E.G.-Zeitung.— The November issue of this journal has for its 
frontispiece an excellent photograph of the apparatus factory of the 
firm. The first article deals with the A.E.G. turbine, while a 
subsequent article (by Prof. Peter Behrens) contains a number of 
excellent illustrations showing the high efficiency to which electrical 
illumination can attain when employed for shop window lighting. 
An article by Dr. Bloch gives some results of tests made by him on 
A. E. G. metal filament lamps. 


CATALOGUES, &e. 

Tue “* Enrz”’ Boostrr.—The Chloride Electrical Storage Co., 
Clifton Junction, near Manchester, and London, issue a circular dea'- 
ing very fully with the various details of the operation of this machine. 
It will be remembered that the chief feature of this apparatus is the 
carbon regulator, which occupies about the same space on the switch- 
board as an ordinary watt-hour-meter. It consists of two sets of piles 
of carbon discs between which is pivoted a lever carrying a soft iron 
core surrounded by a solenoid, through which the whole generator 
current passes. To the other end of the lever is attached a spiral 
spring, the tension of which is regulated to counterbalance the 
solenoid. "This enables any predetermined load to be allotted to the 
generator. Any variation in this will cause changes in the pressure 
on the carbon piles, and thus give а wide variation in their contact 
resistances. 

DowsiNa RADIATORS. — Тһе heating season having commenced the 
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Dowsing Radiant Heat Co., have issued their new season's catalogue. 
A number of new designs in various types are shown, among which 
we may call special attention to the radiator-convector, designed on 
the combined Dowsing Huntley system, which is fitted with four 
luminous heat lamps, as well as with non- luminous elements, the 
total consumption being 2,000 watts. 


Оп, Break CIRCUTr- BREAK ERS. From Mr. Geo. Ellison, Birm- 
ingham, we have received a pamphlet and calendar card dealing with 
this subject. 


LanMEYER SPECIALITIES.—We have received from the Lahmeyer 
Electrical Co. two pamphlets dealing with their automatic high- 
tension oil switches and turbo generators. These we hope to deal 
with in more detail in a subsequent issue. | 


ELECrRIC Hoists.—Messrs, Lambie, Wrigley & Co., of London, 
send us details of the Harman Electric hoist, for which they are 
agents in this country. 


ELECTRIC Stoves.—In a circular just issued a group of simple 
illustrations show the construction and general appearance of the 
Wilkinson Economic Stove, which can be used for any voltage from 
100 to 250, and on direct or alternating current circuits. The manu- 
facturers, Messrs. Wilkinson & Partners, of Harpenden, Herts, claim 
that these stoves are especially adapted for ordinary houschold 
utensils and possess many other advantages which make an advance 
in this class of apparatus. There appears to be little or nothing to go 
wrong in the new stove for which it is stated the heating elements 
can be cheaply and easily renewed. 


SIMPLEX SPECIALTIES.— Two well-prepared catalogues of Simplex 
specialties, dealing with (1) Electric Heating, and (2) Electric Cook- 
ing, have been issued. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


William Griffiths & Co. (Ltd.) is in voluntary liquidation for re- 
arrangment of capital. It is announced that all the creditors will 
be paid in the ordinary course at the offices of the company, 
Hamilton House, E.C., where a meeting of creditors will take 
place on Nov.15. 

On Tuesday Mr. Justice Swinfen Eady santioned а scheme of 
arrangment. It was stated that the scheme involved the issue to 
existiny preference shareholders of shares in the new company to the 
e tent of half their holding and of debenture stock for the other half. 


PATENT RECORD. 


APPLICATIONS FOR PATENTS. 


Note.—-The undermentioned Applications (except those marked t) are not open to publo 
inspection until after acceptance of Complete Specifications. Those marked * are open f. 
inspection 12 months after the date attached to them, if they have not been published previousl 
in the ordinary course. Names within parentheses are those of communicators of inventions 
When complete Specification accompanies application, an asterisk is affixed. 


| October 4, 1909. 
22.518 TAvLoR. Charging and discharging secondary batteries or electric accumulators. 
22,539 DoBsoN & PooLEv & Sow. Weighing and testing machine electrical indicating 


means. 
22,547 CARREAU. Propeller to be used for aerial and nautical purposes and for elec- 


trical fans. 
22.551 BRAZIL & Coch. Protective devices for alternating-current systems. 
22,552 WELLER. Time switch for electric circuits.“ 


22.574 Green. Electric signalling apparatus for railways and tramways. 
22.580 Wess. Telephones.* 

22,596 NgUHOLD. utomatic telephone exchanges. (Date applied for, 7/4/09.)*t 
22.611 Leitner. Systems of electric train lighting. 

22,617 HEADLAND & HEADLAND, JUN. Electric fire-alarms. 

22 


October 5, 1909. 
.635 Burritt. Continuity fitting for electric wiring. 
22,640 Burns. Wireless telephony. 
22.701 Gray. Electric cooking and heating tables. 
22,715 JOHNSON. (Badische Anilin & Soda Fabrik, Germany.) 
thereof in the production of stable electric arcs. : 
22,723 B.T.-H. Co. & Dawson. Current collecting devices for dynamo-electric machines. 


October 6, 1909. 

22,764 Armour. Indicating and recording apparatus for electric pyrometers and the like 

22.765 GARDNER & Evans. Foolproof switch wall plug. 

22.768 CHRISTOPH & KLEIN. Arc lamps.“ 

22.769 NussBAuM. Telephone transmitters or microphones. 

22,789 Siemens Bros. Dynamo Works. (Siemens Schuckertwerke C. m. b. H., Ger- 
many.) Cooling dynamo-electric machines.“ 

22,791 Taytor. Motor-generators, balancers, boosters and auto-transformers for direct 
and alternating currents. 

22.796 RAITER. Switch stands.“ 

22.802 BAILV. Starting appliances for alternatine-current electric motors. 

22.806 Bray & Bray, MARKHAM & Reiss. Starting switches for electric motors. 

22.423 DAuE V. Electric incandescent lamp fittings. 

22,827 Povszus. Electric vaporising apparatus. (Date applied for, 7/10/08.) 

October 7, 1909. 

22.866 CARBON & Tironi. Electric signalling for railways.“ 

22,869 HANNA & Hanna. Manufacture of bushes or bearings for shafts, axles, electro- 
motors, dynamos, self-propelled vehicles and the like. 

22,878 BALL. & READMAN. Indestructible and unbreakable telegraph insulator.* 

22,896 & 22.897 A. P. Lunpserc, С. C. LuNbpBERG & Р. A. LUV DBERG. Electric switches.“ 

22.904 MICHAELSON. Trolley clip.* 

22,922 SiEMENs & HaALskB Axt.-Ges. Electrical energy meters. 
8/10/08.)*F 

22,926 SzuBERT. Arc lamps.“ 

22,930 BRITISH RApic-TELEGRAPH & TELEPHONE Co. & BALSILLIE. Transmitting and 

__ receiving signals by wireless telegraphy or telephony. 


Electrodes and use 


(Date applied for, 


SPECIFICATIONS PUBLISHED. 


1908 SPECIFICATIONS. 

13.865 FEssgNDEN. Electric wireless signalling. (Date applied for, 1/7/07.) 

19,263 Bourr. (Felten & Guilleaume-Lahmeyerwerke Akt.-Ges.) Insulating process 
for electrical machines. (Rights, Patents, &c., Act, 1907, not granted.) 

20,590 FisHER, Coates, CLOTHIER & REvROoLLE & Co. Electric switches and switch 
arrangements. Я 

20,915 McKenna. (Clühlampenwerk Anker Ges.) Fastening the filaments of electric 
incandescent lamps to electrodes. | 

20,968 SINCLAIR & AITKEN. Telephone systems. 

21,089 Morpey. Electric switches for surface contact electric traction systems. 

21,366 MunPHv. Electricity rectifiers. 

21.577 RirrERSHAUS & Bautze. X-ray tubes. . 

21,580 Axt.-Ges. Brown, Bover! вт Ств. Control of dynamo-electric power systems. 
(Date applied for, 14/10/07.) 

21,634 CugrwvNp, KELVIN & JAMES Wuite & CLARK. 
(Cognate application, 4,338/09.) 

21.674 Rorke & Ronkg. Switch for controlling electrical circuits. 

21,687 Ѕмітн & Deakin. Apparatus for the electrodeposition of metals. 

21,765 B.T.-H. Со. (G.E. Co., U.S) Fluid pressure governors, especially applicable in 
connection with electrically-driven air compressors. 


9 


Portable magnetic compasses. 


(Dated 13/10/08.) . 


COMPANIES’ MEETINGS AND REPORTS. 


— — 


Edison & Swan United Electric Light Co. (Ltd.) 


The twenty-sixth ordinary general meeting was held yesterday under 
the presidency of Mr. Н. WoLFENDEN. 

The SECRETARY (Mr. H. Charles Gover) read the notice calling the 
meeting, and the auditors' certificato. 

The CHAIRMAN then said there was a large decrease in their profits 
caused by the decline in price of carbon lamps, which were the principal 
lamps the company had been dealing in so far. This decline was not the 
result of any falling off in quality, nor was the shrinkage due to any 
material falling off in turnover, as this only represented 1:6 per cent. in 
value when compared with the previous year. Having regard to the 
depression in the electrical trade this was, in iteelf, not unsatisfactory. 
On an analysis, however, the carbon lamp sales showed a decline of 6 per 
cent., and in value 171 per cent. The smaller sales and lower selling 
prices were the result of the diminished demand for this class of lamp 
owing to the change over to metal filament lamps. They had reduced 
the production of carbon lamps, and had materially increased the 
production of metal lamps, although the year ended June 30 last did not 
have the full benefit of this increase. The inauguration and develop- 
ment of this metal lamp manufacture had presented many and serious 
difficulties, but they thought they might claim that they had practically 
succeeded in surmounting their difficulties, and their best thanks were 
due to the loyal and able staff at the factory. Moreover, this new busi- 
ness had been established cheaply and economically, and the cost had 
been charged to revenue. Much work had been done and progress made 
during the year, which, although the effect was not reflected in the 
accounts under review, ought to bear good fruit in the future. The 
chairman then moved the adoption of the report and accounts. 

Mr. E. B. ELLICE-CLARK seconded the motion, which was carried. 

The retiring directors and auditors having been re-elected, the pro- 
ceedings terminated. 


CAPE ELECTRIC TRAMWAYS (LTD.)—For the year ended June 30 the 
profit and loss account (after providing for debenture interest and 
redemption of debentures, and taking into account balance from last 
year) shows a credit balance of £5,954. 19s. 5d., which has been carried 
forward. During the year the tramways in Capetown carried 11,888,180 
passengers, earning £117,714. 13s. 114. (against 14,742,155 passengers 
and £120,909. 18s. 9d. for the preceding year), and in Port Elizabeth 
2,978,217 passengers were carried, carning £31,455. 9s. (against 3,561,211 
passengers and £37,047. 18s. 4d.). The dividends declared by the sub- 
companies amounted to £47,029. 8s. 114., against £40,081. Os. 6d. last 
year. The Capetown system shows an improvement in the profit earned, 
but this increase is almost counterbalanced by decreased earnings of the 
Port Elizabeth system. The flood in Port Elizabeth in November last 
caused damage to the rolling stock, power station, &c., amounting to 
nearly £6,000. Financial depression has been most acute in Port Eliza- 
beth ; and in Capetown, although no marked improvement was shown, 
the results that are now coming forward are encouraging to the extent 
that the returns have begun to give indications of a gradual increase. 


CORDOBA LIGHT, POWER & TRACTION co. (LTD.)—Sir Irving Courtenay, 
who presided at the meeting on Wednesday, said that the most important 
fact of the year had been the securing of a 40-year concession for the 
American company, after lengthy negotiations with the Government of 
the province of Cordoba. Their company had acquired the entire share 
capital of the Cordoba (Argentine) Electric Tramways Construction Co., 
which owned a concession for 75 years. They had also entered into an 
agreement to purchase the more important of the two other tramways 
undertakings—the Ciudad de Cordoba tramway. A contract was being 
prepared for the execution of the new hydro-electric works, and the work 
of constructing the tramway was procceding actively. 


EASTERN TELEGRAPH CO. (LTD.)— The directors’ report for the half- 
year to June 30 states that the revenue for the period amounted to 
£592,685. 118. 3d., from which are deducted £206,054. 19s. 11d. for 
ordinary expenses and £72,009. 10s. 6d. for expenditure relating to 
maintenance of cables, sundry differences in exchange and income-tax 
payable abroad, leaving £313,721. Os. 10d., added to £34,434. 12s. 4d. 
brought forward, making £348,155. 13s. 2d. available. After providing 
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for income-tax payable in England, interest on mortgage debenture 
stock, and for two quarterly dividends on preference stock, together 
absorbing £83,086. 17s. 3d., there remains £265,068. 15s. 11d. Out of 
this the directors have placed £110,000 to general reserve and have 
allocated £100,000 to meet the two interim dividends of 1] per cent. each 
on the ordinary stock, the balance (£55,008. 158. 114.) being carried 
forward. 

EASTERN EXTENSION, AUSTRALASIA & CHINA TELEGRAPH CO. (LTD.) 
The report of the directors for the half-ycar ended June 30 shows that 
the gross receipts amounted during that period to £290,931. 9s. lld., 
against £290,295. 5s. 7d. for the corresponding half-year of 1908. Work- 
ing expenses, including £23,799. 14s. 3d. for maintenance of cables, 
absorbed £156,976. 17s. 5d. against £150,889. 15s. 9d. for the correspond- 
ing period of 1908, leaving £133,954. 12s. 6d. From this is deducted 
£3,068. бв. 6d. for income tax payable in England, and £15,048 for 
interest on debenture stock, leaving £115,838. 7s. as net profit for the 
` half-year. Adding £18,005. 16s. Id. brought forward, there is an avail- 
able balance of £133,844. 3s. 1d. Two quarterly interim dividends of 
1] per cent. each, amounting to £75,000, have been paid for the half. 
year, leaving £58,844. 3s. 1d. to be carried forward. 


ELECTROLYTIC ALKALI CO. (LTD.)—The chairman (Col. W. Lee Pilking- 
ton) stated at the meeting last week that the net profit was £11,919, an 
increase of £1,508. In view of the larger turnover, that sum would have 


been considerably more but for the abnormally low prices which pre; 
vailed. 


ROSARIO ELECTRIC CO.(LTD.)—At the meeting on Tuesday Mr. W. T 
Western said that he had recently returned from Rosario. The units of 
electric current sold were 32 per cent. in excess of those sold in the pre- 
ceding year. Of this about one-fourth was for power, instead of one-fifth, 
as previously. The gross receipts had increased from £73,100 to £91,300. 
After providing for depreciation there remained £35,000, against £23,000 
last year. They were paying a dividend on the ordinary shares of 8 per 
cent. and placing £15,000 to reserve. Their capital expenditure had been 
£33,700, including completion of condensing plant and about £13,000 for 
additional mains. When in Rosario he had the advantage of the pre- 
sence of Mr. C. H. Merz., who, being in the Argentine on other business, 
was able to inspect their station and give them the benetit of his valuable 
counsel At their present station they had room for more plant which 
might be sufficient to provide for their business, increasing at a normal 
rate, for two or three years, and might, by rearrangement of plant, and 
at a considerable cost, be made to last for four or five years. In view of 
the general development of the town, he thought they ought to look ahead 
for a longer period. "They had, therefore, agreed to purchase some land 
at Sorrento, just outside the municipal boundary, having an area sufti- 
cient to last them for many years. Upon that site they contemplated 
erecting а turbine plant of the latest pattern, with its proper equipment 
of condensing plant, at a cost of from £100,000 to £120,000 for the first 
portion of the station, to which would have to be added the cost of cables 
and transformers, making in all perhaps £200,000, to give them a station 
about equal to their present one. That might seem a large sum to expend 
in the next three or four years, and was a departure from past policy of 
looking ahead to the next year's demand. He was, however, fully con- 
vinced that it was no longer sound policy to take short. views, and that the 
policy of at once commencing to erect a new station was preferable to 
filling up their existing site to its possible maximum capacity and post- 
poning the inevitable construction of a new station. Towards the pay- 
ment of dividend or interest on the new capital expenditure the company 
had already a considerable margin of revenue, and, given a continuance 
of the growth of the company's business, even at a ratio lower than their 
past experience, he saw no reason to fear any inroad on their present 
dividends. "The profit for July and August was over £3,000 in excess of 
the corresponding months of 1908. 


VENEZUELA TELEPHONE & ELECTRICAL APPLIANCES CO. (LTD.) The 
report for the year ended June 30 states that the profit was £7,006, added 
to £7,168 brought forward. After providing for interest there remains 
£4,846, which the directors recommend be carried forward. During the 
past year trade in Venezuela has been very bad, owing to political 
changes, the renewed outbreak of plague, and the inevitable interrup- 
tions to the telephone service caused by changing the subscribers over 
from the old to the new svitehboard. Gross receipts show a falling off 
of £1,400. Expenses increased by £850, chiefly owing to the cost of 
completing the work of conversion since September, 1908, having been 
charged to revenue. The conversion of the lines in Caracas is now com- 
pleted, and the general manager states that the company has an abso- 
lutely first-class system. The capital outlay for the year was £1,633. 


WESTERN TELEGRAPH OO. (LTD.)—The report of the directors for 
the half-year ended June 30 states that the revenue for this period 
amounted to £357,081. 19s. 4d. and the working expenses to 
£134,917. 7s. 5d. After providing £16,000 for debenture stock in- 
terest and £6,743, 7s. 5d. for income tax, there remains £199,421. 4s. 6d., 
added to £5,214. 108. 4d. brought forward, making £204,635. 14s. 10d. 
A quarterly interim dividend, amounting to £31,189. 10s., hus been 
paid, £90,000 transferred to general reserve fund, £5,600 to main- 
tenance ships’ reserve fund, £10,000 to the marine insurance fund and 
£10,000 to land and buildings depreciation fund. The directors now 
recommend a final dividend of 3s. per share, making a total dividend 
of 6 per cent. for the year, also the payment of a bonus of 2s. per share, 
both tax free, which together amount to £951,982. 10s.. leaving 
£6,463. 14s. 10d. to be carried forward. The dividend and bonus are 
pande Nov. 11. Lord Richard Н. Browne lias resigned his seat on the 

dard, and the vacancy has been filled by Mr. John George Griftths, 


NEW COMPANIES, STATUTORY RETURNS, 
MORTGAGES AND CHARGES, &c. 


NEW COMPANIES. 


FELD BROS. & CO. LTD. (105,577) — Rog. Oct. 25, capital £5,000 in £1 
shares, to acquire the business carried on as Feld Bros., and to ор 
an agreement with Е. W. Sichtermann and A. Feld, and to carry on the 
business of manufacturers of and dealers in electrical appliances, 
lamps, burners, fittings, radiators, batteries, cables, wires, accumu- 
lators, motors and engines, &c. Private company. First directors, 
F. W. Sichtermann and A. Feld. Reg. office, 432 and 433, Mansion 
House Chambers, London, E.C. 

MARBRO (LTD.) (105,619)—Reg. Oct. 27, capital £2,000 in £1 shares 
(1,500 preference), to carry on the business of manufacturers of elec- 
trical goods of all kinds, general merchants, &c. Private company. 
C. Markt is permanent director and manager. Rey. office, 22, Bel- 
sham-street, Hackney, London, N. 


STATUTORY RETURN. 

TAMPLIN & MAKOVSKI (LTD.)—In return to April 7 (filed Sept. 24) 
capital is £20,000 in 2,000 shares of £10 each. 1,011 have been taken 
up. £6,000 has been paid and £4,110 is considered as paid. Mort- 
gages and charges nil, 


MORTGAGES AND CHARGES. 

POOT'8 CRAY ELECTRICITY SUPPLY СО. (LTD.)— Particulars of £5,0C0 
debentures created Aug. 10, have been filed, the amount of present 
issue being £2500. Property charged: The company’s property, 
present and future. No trustees. 

LEPEL WIRELESS SYND. (LTD.) -A memorandum of satisfaction in 
full, on Oct. 18, of a charge dated Aug. 13, 1909, securing £200, has 
been filed. | 

OGMORE VALLEY ELECTRIC LIGHT & POWER SUPPLY CO. (LTD.)— 
Issue on 7th Oct. of £500 debentures, part of a series of which 
particulars have already been filed. 


RECEIVERSHIP. 


CUTLER, WARDLE & CO. (LTD.; (95,563.) — А. С. Mellors ceased to 
act as receiver for debenture holders on Oct. 20. 


CITY NOTES. 


ew 


MEMORANDA (Nov. 4\.—Bank rate 5 per cent. (since October 21, 
1909). Price of silver, 25 / d. per oz. Consols 82 70 82 %% for money; 
821 825 for account. Consols Pay Day, Dec. 1; Stock and Shares 
Continuation Days, Nov. 9 and 24; Ticket Days, Nov. 10 and 25; 
Pay Days, Nov. 11 and 26; Mining Shares Carry Over Day, Nov. 8. 

CES ОР METALS (London).—Copper, cash, 5715 ; three months , 
583. Lead, English, 151—154; foreign, cash, 135,,—131i; three 
monthe, 15ү.  Spelter, cash, 251 —251 ; three months, 235. Tin, 
English, 1541— 1364 ; foreign, cash, 133} ; three months, 140}. Tron, 
Cleveland, cash, 51/3, and three months, 52/4. Magnet Steel (price 
supplied by W. F. Dennis & Co.), £55. 


ALUMINIUM CORPN. (LTD.) —Mr. Registrar Hood has directed sepa- 
rate meetings of (L) unsecured creditors (over £10 each) (2) preference 
shareholders and (3) ordinary shareholders, to consider a scheme of 
arrangment. 

BRUNNER, MOND & CO. (LTD.)—An interim dividend for the half- 
year ended Sept. 30 of 25 per cen. per annum (tax free) has been 
declared. 


COMPANIES STRUCK OFF THE REGISTER. —The following companies 
were struck off the Register of Joint Stock Companies on Oct. 29tb :— 
Anglo-Iberian Electric Light & Power Co ; Carl Oppermann Electric 
Carriage Co.; Electric Carriage & Storage Со. ; London Electric Supply 
(Joint Commitee) ; Southern Counties Monorail Synd. 

NATIONAL CONSOLIDATED WIRE & CABLE CO. (LTD.)—-A private 
meeting of this company was held on 28th ult. 


NORWICH ELECTRIC TRAMWAYS CO.—The directors recommend a 
dividend for the past year of 12 per cent., compared with 14 per cent. in 
1907-8. 

STOCK EXCHANGE NOTICES.—The Stock. Exchange committee have 
appointed the following as special settling days in further issues of £1 
fully-paid 7 per cent. participating preference shares of Marconia Wire- 
less Telegraph Co. 10, 000 shares Nov. 8, 50 shares Nov. 9, 2,232 shares 
Nov. 10, 10,782 shares Nov. 11, 4,505 shares Nov. 12. The committee 
have ordered a further issue of 2,553 £5 fully-paid 6 per cent. cumulative 
second preference shares of the Rosario Electric Co. to be quoted. The 
committee have been asked to grant a quotation to a further issue of 
£318,930 4 per cent. first mortgage debenture stock of the London United 
Tramways (Ltd.).. 


WEST INDIA & PANAMA TELEGRAPH CO. (LTD.)—The directors have 
decided to recommend to the shareholders at the approaching meeting 
the payment of the following dividends ; 6s. per share on the first pre- 
ference shares (dividend for six months to June 30), and 20s. per share 
on the second preference shares (on account of dividends accrued to 
June 30). 
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RECEIPTS. 
Week S nc. or Dec | AGGREGATE. 
LINE. | ended 8 (à) No. об, Пас ог Dec 
. . c. or Dec. 
E pees | Amount. | (а) | 
£ £ £ £ 
A-erdeen Corporation Oct. 27 1,214 | — S0 | 21 31,884 |— 728 
Al- Arie „ 22 239 | + 17 | 42 9,258 |— 78 
A^«io-Argentine .......... „ 28 | 41,280 | + 3,059 | 43 2,687,240 |+ 104.415 
А;т Corporation » 30 18t | — 12 24 8915 |— 98 
Biker St. & Waterloo Ry... » 30 3,630 | + 260 | 17 51,525 |+ 225 
Barnsley созоооосоеееов e.c » 22 173 + 4 42 7,118 = 363 
ohh о оен е » 22 240 | + 26| 42 9,893 |— 611 
Bath Electric Trams, Ltd.. „ 27 684 | + 2| 43 33,775 |+ 1377 
Sirrineham Corporation „ 30| 6,713 | + 189 3l 201,914 |+ 5,665 
Sirmingham & Midland.... » 15 878 | 4- 43 | 41 34,759 |+ 414 
2 ck burn Corporation „ 27 925 — 117 31 34,838 — 1,270 
Kk pool and Fleetwood. „ 30 425 | + 97 ae ce К 
Baton Corporation........ „ 31 2,235 | + 22 | 31 73,086 |— 128 
Bombay аан. Sept. 30 | R36,180| — 21,185 | 39 RI, 405, 5 |-- R81,120 
5-ornemouth Corporation.. Oct. 27 1,393 | + 102] 30 ,098 |+ 345 
Brad lord Corporation...... Я 22 Vs v is Е 
Bazhton Corporation...... » 9l 834 | + 3| 3l 32381 |+ 1,527 
Bnstol Trams & Carriage „ 29 5,303 | + 428| 23 134.945 |+ 3,359 
8. :тјеу Corporation , «a s x4 278 Ed 
Bion Corporation еен „ 31 246 | — 24 | 31 8,366 |— 214 
алу Corporation ........ „ 31 1.150 | + 67 | {31 36,839 |— 384 
teta Tramways Со..... „ 30 |R42,732 | — R4, 258 | 17 |кБ51,118 |+ к55,676 
Cantorne-Redruth .....- „ 30 121 | — 3| 44 5,421 |— 212 
Sinha Ca ration зоо оз ө ө ө e ee ee ee ee * 
Carebull. e „ „ 22 68 ＋ 11 42 3.765 |— 72 
етта London Railway .. » 30 5,792 | — 2,221 17 87,051 |— 42,8% 
Charing C., Euston & H'stead , 30 | 3,945 | + 455 | 17 62,685 ＋ 6,355 | 
Chatham & Dist. Lt. Куз... » 28 804 | + 40| 43 35,828 |+ 1,622 
City & South London Rly... » ul 3,366 | + 235 | 17 52611 |+ 1,578 
City of Birmingham „ 22| 2,983 | + 296 42 118,375 |+ 2,061 
Ccictester Corporation » 27 183 | + H 4 1975 |+ 195 
Crk Electric Trams Co » 28 490 | t 8, 43 19,551 |- 520 
C-cydon Corporation ...... » 22 1,661 | + 300 | 42 47,067 |+ 3,489 
Devonport & Dist. Trams » 22 372 | — 88 | 42 15,0608 |— 4,046 
Dover Corporation ........ » 30 178 | — 13 | 31 6,976 |— 417 
Dutlin & Lucan Railway ..| , 29 119 | — 8| 17 2,699 |+ 75 
Бекип United.. „ 2 4997 | + 103 | 417 99,801 |+ 1,920 
ey Stour bridge „ 22 874 | + 85 42 34.743 |— 784 
Dundee Corporation. „ 27| 1,149) + 26 | +24 28,599 |— 
East Ham Council ........ » 30 948 | — 57 | $30 31,454 |+ 4219 
Exeter Corporation » 29 274 | — 2| 31 10,800 |+ 628 
Cztes head & Dist. Trams „ 22 1,021 | — 5| 42 41,91 |— 490 
Cliscow Corporation „ 30 16,909 | — 525 222 371,505 — 5,223 
Glossop Trans » 30 117 “© 44 5,318 |— 
Gravesend-Northfleet...... » 22 213 | + 22| 42 8,979 |— 
Great Northern & City Rly... » 30 1.449 | + 22 17 22.070 — i 
Ct. Northern, Piccadilly, &c. „ 30 5,980 | -+ 555 17 87345 |+ 1,750 
Crenock & Port Glasgow ..| „„ 22 572 | + 82 | 42 23,684 |+ 1313 
Hartlepool Tramways . „ 22 243 | + 30 | 42 10.038 |— 
Hastings Elec. Trams Co. * »» 28 809 TT 3 17 21 ,809 EAE 
Hone Kong „ 30 | $8,366 | + 3270 4 | $34,864 |+ $3,340 
Huddersfield Corpn. ...... bs = s АЕ xs 
Huil Cor»oration. . . pu „ 30 | 2,537 | + 19 | 30 79,242 |+ 2,790 
ота District Council s AP А 2 2 si 
ilkeston District Council ..| , 27 125 + 1| 30 4,206 |— 
Iich Corporation „ 30 35I | + 2| 31 13,087 |+ 
ite of Thanet Со. ........ „ 30 290 | — 47 | 4 1,2744 |— 
JaTOW .... . . » 22 120 | + 27 42 4,985 |+ 
Kachley Corporation...... » 28 158 | + 2, 30 5,261 |t 
Kidderminster & District .. iv 22 97 | + 6| 42 4,652 |— 
Kitmarnock Corporation A s © is T 4 
Lanarkshire Trams Co. .... » 28 1.364 | + 72| 43 56.368 |+ 
Lancashire United ........ » 2? 1163 | — 20 43 57,280 |— 
»Leamingtoonnn „ 22 214 | — 12 42 7,591 |+ 
Leeds Corporation «э» ә е ө э а Т) 30 6,498 T 60 30 21 ] 551 + 5,4 10 
Leicester Corpor ation „ 30 2,140 — 10 17 38,739 |+ 
Laith Corpora tion x Б e E eu Я 
Lincoln Corporation кое „ 30 112| — 2| 3l 3.822 |+ | 
Liverpool Corporation E „ 23 | 10,997 | + 317 J42 455.094 |— 1,764 
Liverpool Overhead Rly. ..| ,, 3I 1,408 | + 68 | 118 25.569 |+ 80 
Llandudno&ColwynBayRy. » 29 131 | + 3 48 13,744 |+ 2,182 
London County Council. „, 16 | 39,217 | + 1,713 | $28 1.058.003 |+ 39,782 
Lon3on United .......... » 30 5,336 | — 590 | 28 265,318 |— 28,365 
сон es pees E wees es А à ii T * se 
aids tone Corporation i vd i» у ы» => 
Ы Ен Corporation — „ 30 | 14451 | — 1,467 | 31 464,495 |— 6,978 
Mersey Railway .......... » 30 1,952 | + 81 17 32.816 |+ 1,224 
MerthyT III » 22 198 | — 7| 42 8.989 |+ 8 
Metropolitan Dist. Railway.. „ 30 10.474 + 575 | 42 163,705 |+ 6.327 
M-tropolitan Elec. Trams » 22 047 | + 625 42 2€3.525 |+ 19,652 
Middleton .........-.... n»n 22 322 | + 18 42 14,349 |— 5 
Nelson Corporation * 0 127 + 15 | $30 4,371 |— 56 
Newcastle-on-Tyne Cord. „ 30] 3915|— 43, 30 119,704 |— 1,379 
Newport (Mon.) EPIS » 30 605 == 33 31 20,633 = 280 
Ncr*hampton Corporation. . » 29 491 | + 24 | 31 15.283 |+ 
O. nam, Ashton & Hyde. „ 22 588 | + 35 | 42 23,792 |— 1,247 
Cidbam Corporation » 31 1,719 | — 78 | 31 58,927 |— 3,828 
Perth (N.B.) Corvoration .. „ 27 143 | + 5| 23 3,947 + 28 
Perth (W. A.) Elec. Trams „ 29 1,415 | — 1 43 60,146 |+ 
Pe terborou ng n 22 114 | — 2 | 42 5,086 |— 
s uth Corporation e 2 Я sk vx 
1 uiis i "n „ 22 1,966 | + 116 42 75334 |— 
Preston Corporation » 27 710 | + 62 17 12.937 |+ 
Rotherham Corporation.... „ 28 572 | — 28, 30 17,937 |— 
Rethes acc „ 22 45 — 9 42 9619 |+ 
Salford Corporation Nov 1 4420; — 219 | 131 142.352 |— 4,277 
Sh-erness ..-. nnnm n Oct. 23 46 | — 6| 42 2.186 |— 275 
She eld Corporation ...... „ 31 58.602 + 229 | $31 177,682 |+ 380 
Sineapore Trans „ 39 $8,921 | + $1,002 4 | 339.087 |+ 83.380 
South Metropolitan........ „ 22 812 | + п | 42 34.105 |— 573 
South Stafts. з: 22 895 | + 28 | 42 35,603 |— 1,626 
Southend Corporation » 27 402 | + 75 | 30 17,832 |4- 2,458 
Southport Tramways ...... » 22 260 | + 13 | 42 12,476 |— 355 
Stalyb'dge. Hyde. &c., Jt. Bd. „ 30 650 | + 6 | §30 23,617 |— 510 
Sunderland Corporation.... „ 31 1,091 | — 85 | 31 35,859 |— 1,642 
Sunderland District ...... ho. 2 485 | + 25| 52 24.482 — 1,229 
Swansea Trams .......... „ 22 1,007 + 23 42 41,241 |+ 1,200 
windon Corporation : se ә НА - a 
n "ut 5 S ce eee » 22 48 | + 5| 42 1,763 |— 
Tynemouth and District.... » 22 191 | + 38 | 42 10,785 + 796 
Tyneside Trams Co. ...... „ 27 384 | + 5| 17 7.728 |+ 2 
Wallasey District Council ..| , 30 234 | — 6 | $30 29.345 |+ 730 
Walsall Corporation ...... „ 30 921 | + 5| 43 22,141 |— $1,261 
W arrineton Corporation " Ge - 706 is Кр 
West Hum Corporation .... » 21 2,341 | + 180 29 69,674 ＋ 4,284 | 
Weston-surer-Mare ...... » 22 49 | + 3| 42 6.917 |+ 388 | 
Wolverhampton Co. ...... » 22 465 | + 18 | 42 17,796 |— 1,473 
V/olverhampton Corpn. .... » 2? 893 | + 83 17 14,658 |+ 122 
Worcester "1 » 22 278 | + 21 42 11,949 |— 161 
Wrexham ..-cccesscccoses » 22 95 | — 4| 42 4192 |— 172 
Yorkshire W.R. Trams .... » 31 1,091 | — 43 | 44 52.519 : 
re Woollen District.. 22 021'-4- 125 42 38,875 '+ 
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|ELECTRICAL COMPANIES' SHARE LIST. 


LasT Price RATE | pivipg BUSINESS 
Divi- NAME. Wed PER CENT. D ND | Week то 
DEND Nov. $. | Үівірер, ЧЕ Nov. 3. 
Р Ніећ- Low 
Electricity Supply. £ s. d. est. | est, 
10, 5/0 | Bournemouth & Poole Elec. Sup. Ord. .... 93—103 5 17 0 Mar, Sep sec? aie 
10| 4/6 Do. 44 per Cent. Cum. Pre. 91—10 | 410 O| Feb, Aug . 
10 6/0 | Do. 6 per Cent. Cum. Second Pref. ...... 10 —10} | 514 O| Feb, Aug ex : 
St. 41% Do. 41 ы Cent, Deb. Stock (red.) ...... 101—10414 9 O an, July dus xs 
2/0 \tBromley (Kent) El. Lt. & Power Shares 41—41 6 00 pril, Oct. Eo s 
t. | 44% | Do. Do. Ist Debs.....| 91 —94 | 415 9 | May, Nov ©» ДЯ 
4/6 | Brompton & Kensington Elec. Sup. Ord. .. е7 6 13 6 | March.... vd Ds 
3/6 Do. 7 per Gent. Frei. 61—7 4 13 5 | Mar, Sept 0 1 
St. | 4% | Central Elec. Sup. Со. 4% Guar. Deb. Stock 97 —100|4 O 0 | June, Dec W v 
5| 2/6 | Charing Cross (W. End & City) El. Sup. Co.“ 37-48 |6 0 O| Feb Aug | 4 
5| 2/3 | Do. 41 per Cent. Pre 4—44 | 412 0 | Feb., Aug es Ў 
St. | 4% Do. 4 per Cent. Deb. Stock (red.) ...... 98 —101 | 3 19 O | Jan, July : A 
St. |44% | Do. 44 per Cent. Deb. Stock (red.) ......| 101 —103| 4 6 9 = Ё i 
5| 2/3 Do. City Undertaking 41% Cum. Pref. 3i—4L 5 6 0 N iu July z 
8| 2/0 | Chelsea Electric Supply Ord............... 34—4 410 0 arch. e 
St. 41% | Do. 4 per Cent. Deb. Stock (red.) 100—103 | 4 7 O| June, Dec | 101%, .. 
10 5/0 | City of London Electric Lighting Ord. ....| 101—101 | 5 11 6 | Feb, Aug 19} ; 
10| 6/0 | Do. 6 per Cent. Cum. Pref. ............ 113—121 | 4 14 О | Jan, July „| з 
St. | 5% Do. 5 рег Cent. Deb. Stock (red.) 121 —124 4 0 9 | June, Dec n ги 
St. | 41% Do. 43 per Cent. 2nd Deb. Stock (red.) . 100—103 4 7 6 Ја. July 1021 
5| .. | County of Durham Elec. P. D. Ота......... 14—11 5 pril, Oct | .. A 
5| 5% | Do. 5 per Cent. non Cum. Pref. ........ 24-3} 7 13 10 April, Oct И 
10| 4/0 | County of London Elec. Supply Ord. ...... 70—58} |6 З O| Feb, Aug 7 7! 
10 6/0 | Do. брег Cent. Cum. Pref. ............ 10§--114 | 5 8 O | Mar, Sept | 1033; 1042 
St. 41% | Do. 44 per Cent. Deb Stock (red.) ...... 100—103 4 3 0 | Jan, July "D ae 
St. 4% Do. Second Deb. Stock k 98 — 1014 9 О | May, Nov А ss 
5| 2/0 | Folkestone Electricity Supply Co. Ord. .... 4—44 5 12 6 April, Oct 1 
5| 2/6 Do. 5 per Cent. Cum. Pref. inn 41—51 4 13 О Mar, Sept ; 
St. 449] Do. 4} Ist Deb. Stock (red 97 —100 | 4 10 0 Feb, Aug К 
5! 4/0 | Hove Electric Lighting Ота............... 6] —74 | 5 17 O | April, Oct : 
5| 4/0 | Kensington & Knightsbridge Ord.......... 7 —7į 5 6 8 Feb, Aug " 
5| 69$ Do. 6 per Cent. Ist Pref .............. Sj—6} | 4 14 6| Jan, July 2 
St. 4% Do. 4 per Cent. Deb. Stock (red.) 95—98 |4 2 0 x 
St. 4% Kensington & Kngtbg. Co. & Nottine Hill 
- ^| Co. (Joint Station) 4% Deb. Stock (red.). 961—991 | 3 19 6 | April, Oct n 
St. 41% Kent Elec. Power Cob —89 5 1 0 јат, uly e 
3; 1/9? | London Electric Suoply Ord. ............ А 3 9 6 ar, Sept 1 
5! 8/0 Do. 6 per Cent. Pre f.. 44—5} [5 14 0 Mar, Sept S} 
St. 4% | Do. 4 per Cent. Ist Mort. Deb .......... 93 —97 |4 2 6 jan: July | .. 
5| 2/6 | Metropolitan Electric Sup. Ord. .......... 4-44 |6 2 0 pril, Oct | 4, 
5| 2/3 Do. 4j per Cent. Cum. Pref............. 4—5 410 0 an, July i2 
St. 41% Do. 4 per Cent. Deb. Stock Ist Mort. 105 — 1084 2 6 une, Dec .. 
St. 310% | Оо. 31 per Cent. Mort. Deb. Stock (red.) 834—861 | 3 19 6 an, July vd 
100! 41% | Midland Elec. Corp. for P. D. Ist Mort. Deb. | 98 — 100 4 10 0 fone Dec ici 
› Newcastle & Dist. Elec. Ltg. Ord. ........ 512—5; [3 12 9 | Feb, Aug “a 
Do. M per Cent. Deb. ................ 85 —87 |5 4 8 јат, July z 
Newcastle Elec. Supply Ord............... 4 —4i - eb, Aug - 
. 5 рег Cent. поп Cum. Pref. ........ 441—41 | 5 6 0 Feb, Aug z 
Do. 4 per Cent. Mort. Deb. (red.) 1907 ..| 97 —98 4 1 8| Jan July xs 
North Metro. Elec. Power Sup. 5 Morts.....| 99 —10114 190 кр ee 
Northern Counties Elec. Sup. ............ =з ES Mar, Aug A 
Do. 4j per Cent. Deb. ................ 8 —91 |5 0 О | Jan, July | .. 
Notting Hill Electric Ота................. 121—131 | 5 6 O | March... ia 
Oxford Electric Ord. ................... 6—6} |5 8 О | March.. zx 
Do. 4 per Cert. Deb. Stock ............ 95 —98 |4 2 0 з July a 
St. James’ & Pall Mall Elec. Ord........... 81—9 511 0 eb, Aue 8j 
Do. 7 per Cent. Fein. ее 7 —7} 413 41 Feb, Aue 74 
Do. 34 per Cent. Deb. Stock (red.) ...... —88 |319 6 got: July 854 
Smithfield Markets Electric Sup. Ord....... А — і T eb. sas 
South London Electric Supply Ord......... 21—3 6 16 O | April — 
Do. 59$ Ist Mort. Stock (red.).......... 102 —104 | 4 16 0 vs 1031 
South Metrop'n Elec. Lt. & Power Ord. .... W — Nx 114 0 x m | 
Do. 7 per Cent. Cum. Pref. ............ ІА Inu 1518 0 Feb, Aue aa 
Do. 4} Ist Deb. Stock (red.)............ 100—103 | 4 7 О | April, Oct , 
Urban Electric Supply Ord. .............. 1 1 E April, Oct 
Do. Sper Cent. Cum. Pref. ............ 12—11 T April, Oct 11 $3 
Do. 41 per Cent. Ist Mort. Deb. ........ 743-78} | 5 14 9 | April, Oct 58 - 
Westminster Elec. Sup. Ord............... 8&}— 83 | 512 8 | Mar, Sept 91 8k 
Do. 4j per Cent. Cum. Pre 44-5} |4 5 6| Jan, July 9 | m 
Electric Railways and Tramways. 
Baker St. & Waterloo 4% Perp. Deb. Stock 97 —99 4 1 0 | Jan, July 9911 971 
Bath Elec. Trams Pref. Or 1—1 vh April .. - е 
Do. 5 per Cent. Cum. Pref. ............ 4— $ |8 O OJ Jan, July : M. 
Do. 44 Ist Mort. Deb. Stock (red.) 85 .89 |5 1 O | April, Oct Б $4 
B'ham & Midland Trams 43 Ist Deb. Stock.| 87—90 | 5 0 0 Jan, July А ы 
Bristol Tramways & Carriage Ord. ........ 81—9 613 4, Feb, Aug А T 
Do. Cum. Pref. (fully paid 81-81 | 414 о 8 xs vs 
Do. 4 per Cent. Debs. ........... ‚....| 100 —101 | 3 19 0 Feb, Aug - is 
British Electric Traction Ord. ............ Е —1 T June, Dec 1 Ф 
Do. 6 per Cent. Cum. Pref. ............ 21—21 |10 18 О | Feb, Aug 21 2 
Do. 5 Cent. Perpetual Debs............. 82}--85} 5 17 O | April, Oct 85; 83 
1Do. 4} per Cent. 2nd Deb. Stock........ $8 —62 |7 5 0 | May, Nov 611 58 
Central London Ordinary Stock .......... 60 —62 |417 0 Feb, Aue 61i| Ө 
Do: 4 per Cent. Pref. Stock ............ 85 —87 | 4 12 0 Feb, Aug gs oe 
Do. Deferred Stock ....... e —45 |511 0 eb. .. 4411 
Do. 4 per Cent. Debsss . 101 —103 | 3 18 0 Jan, July TOI 
Charing X, Euston & Hmpstd Per. Deb. Stk.) 95 --97 4 2 6 Aa July 96: 96 
City of Birmingham Trams, 5 % Cum. Pref. 41—51 1417 5 pril, Oct is m 
Do. 4 per Cent. Ist Mort. Debs. ........ 96 --100 4 0 О | April, Oct ag k 
City & South London Rly. Con. Ord. 30 —3! 4 15 6 | Feb, Aug 31, 30 
Do. 5 рет cent. Perp. Pref. (1891) ...... 108 —110 | 4 11 O | Feb, Aug => 
Do. (1890) /˖ůllßß ð v аена жез 104 —197 | 413 6 | Feb, Aug 205 " 
Do.. f ⅛ðâZç ĩ ⁵ EC EAS 100 – 103 5 2 6 Feb, Aug iy 
Dos h eee DER 96 —100:5 Q0 O | Feb, Aue и 
tDo. 4 per Cent. Perpetual Debs......... 190 —102 | 3 18 0 | May, Nov T 
Dublin United Trams, 6 per Cent. Pref..... 1273-133 | 4 7 6 | Feb, Aug «5 
Gateshead and District Trams Ord......... ]—8i га T we 
Gt. Northern & City Rly. Pref. Ord. (4°.).. 2—1 zx Feb, Aug Vd SN 
С. Northern. Picc. & Brompton 4% G. Pf. 8 —8) a Feb. Aug 8] 8 
Do. 4 per Cent. Deb. Stock ............ 96-—98 4 2 6| Jan, July 96} 95 
Hastings & District Elec. Trams, 6% C. P. 11 11 23 Mar. Sept re n 
Do. 4| Deb. Stock ooh wags ceases hoses 74—79 5 14 0 April, Oct m js 
Imperial Tramways Ога. ................ 4—4 |13 6 8 Mar, Sept S is 
tDo. 6 per Cent. Рге!................... 5 —6 5 0 0 | Mar, Sept aj e" 
tDo. 44 per Cent. Debbõv s. 76 -78 5 15 6 ауу m s i 
1. of Thanet E. T. & Lt. 5 per Cent. Pref. .. i—!l - Mar, Sept. as ve 
Do. 4 per Cent. Deb. Stock ............ 58 --63 [6 7 0 п July Vs os 
Lanarkshire Tramways .................. 9]—10 |515 0 eb, Aug is T 
Lancs. Utd. Trams, 5% Prior Lien Deb. Stk.| 881—904 5 10 6 Jan, July os T 
Liverpool Overhead Railway Ord. ........ i— i e eb, Aug D T 
Do. 5 per Cent Pre. 4—5 5 0 0| Feb, Aug 85 is 
Do. 4 per Cent. Deb... eines 82—84 |4 15 З | Jan, July T aa 
London United Trams, 5% Cum. Pref. .... 2i— 2i Ке Jan, July % ae 
Do. 4 рег Cent. Ist Mort. Deb. Stock. . 67—70 |514 О0О | Jan, July 68}; .. 
Mersey Con. Ord. Stock ................ 1—2 ia Feb, Aug 29 5% 
Metropolitan Elec. Tramways Ord......... 11— Њ “> zh x £3 
Do. Deferred оса соран veh 805 April ee "P 
Do. 5 per Cent. Cum. Pref. ............ H-H |6 1 6, Feb, Aug vs ©з 
Do. 4} per Cent. Deb. Stock............ 931—964 4 13 0 к July 94110 .. 
Metropolitan Railway Consolidated........ 373-37} [l 5 3 eb Aug 371 3i 
Do. Surplus Lands Stocks. 64 —66 |4 6 6 | Feb, Aug 64i, 64 
Do. 3} per Cent. Freference............ 89 —91 З 16 9 | Feb, Aug 901 8& 
Do. 3} per Cent. A Preference ...... 86—88 |3 19 10 | Feb, Aue 86 8 
Do. 31 рег Cent. Convertible Pref. ...... 84 —86. | 4 1 6/1» Feb, Aug a5j| 8 
Do. 3} per Cent. Debenture Stock. 92 294 13 14 Jan, July ! 93]: 9 
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ELECTRICAL COMPANIES’ SHARE LIST. — Continued. 


ai LAST Price RATE DivIDEND BUSINESS ti Last | Price RATE DIVIDEND Busi: 

= Divi- NAME. Wed, (PER CENT! og WERK то | £ Divi- NAME. Wed, рек CENT.) "pj, WEE: 

0 |DEND Nov. 3. | YIELDED. v= Nov. 3 [d |penp Nov. 3. TIEI DED. Екы Nov 

2 High-| Low 
Electric Railways and Tramways— Continued. | e, 4. ! E e БАРЕ 

St. 31% | Met. Rly. 3} per Cent. A" Deb. Stock. 91 —93 |3 15 3 an, July = ә | © 

2 "D MODO 5 rd.. 18 m "A Feb Aug ist 1o Telephones. Ex d est. 

t. 3 2 О. xtension Pref. (5 per Cent.) — is eb, Aug Т . Gd. T 
St. 31% Do. Assented Ext. Pref. (Int. Guar. by 100| 2$ J е0 

Und. Elec. Rlys, Co. of London, Ltd.) 66 —68 |5 3 6| Feb Aug | 661; . . | со o. Coll. Trust $1,000 4 per Cent. Bds 55 7 Mar, Sept | 102 | 

St. 395, | Do. 3 per Cent. Consoltd. Rent-charge} 76 —78 3 17 O | Jan, July p | .. Pt. 55 Anplo-Por tus se Tel. 5% Ist Mt. Db. Stk. B ЕЕ: 417 0 August A 

St. | 4% | Do. 4 per Cent. Midland Rent-chargej 101 —104 ; 3 16 0 | Jan, July 57 55 1057 Monk ee —ͤ— „„ i 

St. 3% | Do. Guar. Stock 4 per Cent 95 —98 |4 2 0 | Mar, Sept 571 97118100 E Monte Video Telephone Ord... .......... i— z | о May, Nov -- | 

St. | 6% | Do. брег Cent. Perp. Deb. Stock......| 141 —143 | 4 3 9 | Jan, July | 142}, „ [W!| O/ N — фа С Gl Feb Aue 36911 

St. 4% | Do. 4 per Cent. Ditto 95—97 |4 2 6| Jan, July | 95} 95 BS 69? per 8 is Stoc... pd 2 10 ED: Aur | ^21 | i 
7 .. | New Cen. Tract. 6 per Cent. cum, Ter: id oe ay .... e] oo. pet 6/0 D 55 Pu ана: Pr " 5 10¹—11 5 9 6 Feb, Aug 107 
|| .. | Potteries Electric Traction Ord. . i— 2. April, Oct | .. . 10 6/0 D per Cent. Cum. Ist ef лы SE m 21 ES find dob 
1| 0/6 | Do. 5 per Cent. Cum. Ртеѓ.......... spo. pO / por e Percent Ситт 2nd Pret os ө щч : Feb, Auc |: es 

St. 41% | Do. 41 per Cent, Deb. Stock.......... 86 —89 |5 1 0 May, Nov | .. „ Де Do 5 per Cent. non-Cum. 3rd Pref..... E 18 0 Junt Do га | 
1 0;7, | S. Met. Elec. Trams. & Ltg. 6% Cm. Pref. i—1 912 0| Feb, Aug | .. | St. 4% e Deb. Stock 3} per Cent. е i0. 102 3 : 8 Jan. July | 1604 

St.| 4% | Do. 4 per Cent. Deb. Stock.......... 60 —73 5 9 jan, July E .. Pt. 9/5 о aper Cent. Deb. Stock (red.).. Tu 2 : 10 о Ápril c 

100 5% | Sunderland Dist. Elec. Ттт. 5% IstMtDb.| 78 —82 |6 2 0 i July | .. M 1 0/7; ental, ou se icu idi учы ie E E 2159 АЛА Oct .. 
da .. | Undergd E. Rys. Lon. 6% In. tds. withcoups 30 —32 " une, Dec 304. ЗОИ 1 4% Do. 6 per Cent. Cum. Pref. .......... adi c Lit | л -- 

.. | 5% | Do. 5% Prior Lien Bonds ..| 100 —101 | 419 0 ds iC Ei. 440 Do. 4 per Cent. Red. Deb. Stock...... i } И 410 6 Jan july .- 

.. 43% Do. 44° Bonds with coup. 4... ... ...-| 86—88 5 2 0 P 82; .. Pt. d (o Telephone Co. of Egypt 41 Db. Stk. (red.) 5 —7 44 í С us y 74 
5| .. | Yorkshire (W. R.) Elec. Trams. Crd..... m } КЕ March .. ЕР .{ 5 2/6 United River Plate............ РР By 0, : EA Dee Ed 
S| ..| Do. 6 per Cent. Cum. Pref...... .....| Н-244 ss as "US ES de Do. 5 per Cent. Cum. Pref. ....... (e 10 0 ЖЕЕ E 

St. 44 Do. 4} per Cent. Ist Debs.............| 81 —85 | 5 6 0 Jan, July | .. .. Bt. 41% | Do. 4j Deb. St. Red...... eecessscecs 4 104—106 | 4 : y zm 

Electric Manufacturing, ас, : 
sti +. | Anchor Cable Со, 4i "od Stock . e| 102 —104| .. T Financial, Investment, &c. 
Elo he ron Electricit eter Ord....... АЕРУ — 925 i vs AE 
111/42! Do. 6% Cum. Pf. „„ il 6 17 0 | April, Oct № a 5| 3/0 | Elec. & Gen. Investment 6% Cum. Pref... 10 —31 811 6 Ш 8 
1 1/7: | Babcock & Wilcox O rd. .... 44-46 | 4 6 April, Oct | 4А 41 10| 2/0 | Globe Telegraph & Trust. 101—100 | 6 8 6 d мо NE. 
I-O ECT §ö»O˙V жел жан IEEE АА 1%—1Җ 316 3 Ms ae .. | 10! 3/0 Do. брег Cent. Pref. .......... eseese :34—14 476 April, Oct 14 12 
5| 4/0 | British Insulated & Helsby Cables Ord...| _ i-r Г 5 С July, ps 753| 74$ 10) 6% | Submarine Cables Trust (Cert.) . enses] 129—132 4 11 0 р oe : 
5 3°0 | Do. брег Cent. Ртеї................. an, ]uly zm E A 
St. 41% Do. 41 per Cent. Ist ME (red) 103 — {06 : 1 0 Jan. Ju E Colonial and Foreign Electric 
St. 41% British Thoms'n-Houst'n 44% Ist Mt. Db. — ar, Sept vs oi ram , 
o. a. кш „ per Е А M as " > И Feb, Aug 571 " Railways, T ways, &c 

100 69; 0. 6 per Cent or Lien Dbs. (rd.).. — e Я А о; April, Oct 

St. | 4% | Do. 4perCent. Mort. Deb. Stock. ..... 44-—47 1:800. jan, July | 45.) 5-4 | яс Menlo Arsen е o 9 „VV 

St. | 44° | BrushE. Ene. Co. 41% Регр. Ist Deb.Stock 41 —46 918 0 | Mar, Sept 5% ee [St | 49; Do. 49? FFF 91 —92 4 6 9 June, Der 92 J. 

St. 4% | Do. Perpetual 2nd Deb. Stock........ 27 —31 l4 10 O | Jan, July «s h /o Do 419; Dob слу o REA 93 —95 il 941: 9; 
5' 5; 0 tCallender's Cable Con. Ord........ „....| 104—101 | 6 18 O | Jan, July 104] 10? St 59; Aucidand Elec Trams 52) е) alas 33 Ta 3 an, July d ` 
5 2/6 Do. 5 per Cent. Cum. Pref........... 91— 5} 4 7 0| Jan, July - e 5 3/6 tBrisbane Electric Trans. Invest Ord CAS 91 —71 4 4 3 D ке x | 

St. | 43% Do. 4} per Cent. Ist Mort Debs. (red.). 105 —107 | 4 4 O Nov. May T ; 5 2/6 | tDo. 5 per Cent. Cum "Pref... PS 48—54 4 19 0 | May, Nov 5a! 

| 1/0 Castner-Kellner Alkali Co. 24 2 1 516 0 May, Nov oe oe t 41% Do. 4} per Cent Db Prov Certs. E 99 — 10? 430 Jan, July 1013 101 

St. 430% Do. 4} per Cent. Ist Mort. Deb. (red.). * 100 —109 4 2 6 Feb. Aug os ee St. 80% British Columbia E! Rly Df Ord OVEM 150 —]55 5 8 6 h ar, S-pt 151 | 
.. i | Chadburn's (Ship) Telegraph Ord. ...... ü-—1 611 9 | March T St. 692 Do. Pref. Ord. Stock N 123 —128 4 14 0 | May, Nov 125 124 
.. |0/7! | Do брег Cent. Cum. Pref. .......... 1 —1 5 6 6 | April, Oct «s St. 5“ Po. 5% Cum. Perp. pref. Stock r 109 —112 4 9 О Jan, July | 111 

10%“ | Consolidated Electrical Co....... Sa ens 1—4 7 0 О | August.. 25 — 40 105 Dc. 4b per Cent. Ist Mort Debs. 100 —102 4 8 6 pril, Oct Е di 
1! 1/0 | Consolidated Signal Co....... Кокке as x ж 19 8 OO April, Oct | .. < hoo 41% ые омо ы ы ios oe [dE Б Кеша. p Vu 
10,71] Do. 6 per cent. Cum. Pref. ........ e —] 6 O О | April, Oct 18 44% Eo He hee Coe Dec ке „ * 10 as 
3| 3/0 | “Crompton & Со. (Nos. 1 to 85,000)...... i1 15 0 О Jan, July St. 5% Buenos Ayres | со Trams Ist Mt. Dt. 97—99 |5 | O | Mar, Sept — 

100 5% | Do. 5 per Cent. Ist Mort. Debs. (red.). 90 —93 5 7 6 Jan, July | . „St. es? | Buenos гне Port & City Tram. lan Me oars + 
1, 0/71 | Davis & Timmins .............. 1 i 42 Mar, Sept 2 Pt. Оо Deb Sick y ' | 92—95 |6 6 0| Feb. Auc 931 93 
51/27 Dick, Kerr & Co. Ord — оо 2 е Ce е 1 —1 8 18 0 Sept. ecc L] oe 5 2/0 Calcutta Tramways (1 to 137. 610) e NS MATE 41—5 4 0 0 Mar Sept 4; 4% 
9/0/71; Do. 6 per Cent. Cum. Pref..... a di 1 —1t 5 6 8| Sept ... ** M00! 2/6 Do. 5 рет Cert t'Cum. Prel occa ce 41—5 5.00 Jan, July ке : 

St. 41% | Do. 4} per Cent. Deb. P S RASA 100 —103|4 7 6 yan. July T 144 Do. 419, Ist Deb. Stock (red) EM . . 101 —104 | 4 6 0| Jan, July 4 95 
5 ae Da е жаа „ biis Bn 9 3 0 Feb. AE i ** [St : Cape Electric Tram Shares i3: cs M 5 

rr Imm RR — eb. Aug $4 gs р „))). 8 16 м жы 5 

St.| 4% | Do. 4 ber Cent. Mort. Deb. Stock (red) | 68—73 [5 9 6|]June Dee. st 4% De. 4 per Cent. Bab. Stock. . Sh] — 10 39 6 i 

St. | 5% Do. 5 per Cent. 2nd Deb. Stock...... 82 —85 |517 O | Mar, Sept .. eset 5% Colombo Tr. & Li 5% Ist Mt Pb. 96 —39 5 1 0 May, Nov ui 
- ; Edmundson's Elec. Corp. Ord........... RES s Jan, July * | = Доо 805 Electric T 60 Н oe , T 
5 Do. 6 per Cent. Cum. Pref. .......... --i T May, Nov | .. m d (s Sgr rath Debs. опе NONE S pr 82—85 |517 о | June, Dec 

St PO Do. 44 percent. Ist Mort. Deb. (red.)..| 57 —60 |7 10 O | Jan, July s» lue 1| 5% | Ha 11 Elec. Ry. Con. Mt 500 51 000 € , ne es 

| Electric Construction Со............... А — i Jan, July vs "S 70 1 855 Cou Bde 9% Ф, 94 —97 |5 2 6| Feb, Aue | 
2 2% Do. 7 per Cent. Cum. Pref........... ü -I |916 O | July .... vs T Kalroorlie Elec Trams Sh n nn бие, Dee a.a 1 

St. 45 Do. 4 per Cent. Perp. Ist Mort. Debs... 63—68 5 18 0 Jan, July 80% Do. 5 per Cent. A" Deb. Stock CS 94° 96 5 4 o | Jan, July 95 : 

St., 5% | Ferranti Ltd. 5 per Cent. Ist Mt. Db. St.“ 681—744 | 6 14 O EN 692 Do. 6perCent." B" Ditto 68 —72 8 6 0 Jan, July e 
10| 5/0 | General Electric (1900) 5% Cum. Pref. ..| 8}—8} |514 С | June, Dec %%% ( R 

St. 4% | Do. 4 per Cent. Ist Mort. Debs........ 83 —87 | 412 0 | Mar, Sept 0/7:| Do. 6 per Cent. Cum. Prei. li-1$& 5 1 о Jan, July | .. 

5 5/0 | Henley's Telegraph Works Ord......... 12] —134 | 5 iS 6 Feb, Aug 8% | De 5 Ж Cent Ree Mort Debs е 100 —104 | 4 16 0 Jan; luly | 103 
5 2/3 | Do. 41 per Cent. Prei. . 51—51 | 4 2 0 Feb, Aug 5% | M dias ес Trams Eo/ Debs Lr 98 —101 1419 0 | Jan. July | .. 

St. 41% | Do. 4| per Cent. Ist Mort. Deb. Stock | 106 —108 | 4 4 0 Mar, Sect 5% Mani Elec R 81 600 Coli Sem 9 97 5 3 0 ib AS | 
10, 5:0 India Rubber, Gut. Per., &c., Works. 15] -16 6 5 O| Feb, Aug si] 1 Fraps 80 Ve 2 onds...... 1244-1213 10 6 b 8 127 1253 
10 9/4 | Do. 5 per Cent. Cum. Pref. .......... ТО —101i' ay ae 59; Do. Сеп. Con. Ist Mort. 5% Cold Bas.“ 91 —93 5 7 6 921 91, 

100, 4% Do. 4 рег Cent. Debs. (red.: ) 93 —100 | 4 O 0 | April, Oct St. 4 o) Мое St Ry. Sterling 4} r Cent ве 
Io. National Elec. Construction Co. ........ i—i ES April. : „Ыыы (1922) (Nos 001 to 2.0000 | 103 —105 4 6 о! Feb Aug " 
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LONDON’S SUPPLY OF > - 


ELECTRIC 


—— — ә 


POWER. 


A Review of the Electric Power Position in the London Area. 


INTRODUCTORY. 


The problem of London's electric power supply has been 
definitely selved. Bills have been introduced into Parliament, 
committees have listened to interminable evidence of a highly- 
technical character, engineers and managers of supply com- 
panies have spent anxious days and sleepless nights, counsel 
have secured huge retainers and refreshers, monev and valuable 
time have been spent almost recklesslv, and now there is some 
tangible result. Out of the chaos of statistics, and often 
directly contradictory statements, the real truth has emerged, 
and has received the approval of the Imperial Parliament in the 
shape of the London Electric Supply Act of 1908. Hence the 
labour of the past few years has not been wasted. Before these 
matters were fully investigated nobody knew the needs of I. on- 
don, and stil! less did anybody know how thev were to be met. 
The peculiar conditions obtaining in London had made progress 
more difficult than in provincial centres, and questions of power 
were not considered to be of prime importance. Times have 
changed, however, and the power consumer now occupies 
front rank wherever the district is at all industrial. The 
companies and local authorities are very wide awake to 
their responsibilities and possibilities, and they recognised 
perfectly well, during those vears of inquiry, that their reputa- 
tion—if not their very existence—was at stake. 

Since the introduction of the famous bill of the Administra- 
tive County of London Co. in 1905, vast strides have been made. 
Until that time it appeared as though the statutegy companies 
would spend the rest of their lives in peage, and that they 
would pass away quietly in 1931, the time appointed for them 
to become the property of the various local authorities. All of 
them had.had a hard struggle from birth, and when things 
became a little easier they were fully entitled to breathing 
space. They were paying fair dividends, and there was no 
reason why they should concern themselves greatly with the 
future so long as their undertakings were carried along on sound 
commercial lines for the remaining period of their existence. 

It must not be overlooked that very little was known of 
electric driving until within the past few years, and that the 
whole matter, from а commercial point of view, was in an 
experimental stage. The public would not take power from 
the distributors, partly because the price was considered too 
high; partly because of entire ignorance regarding the results 
which might be expected ; partlv because plant and apparatus 
for other methods of driving were available, and had in 
many cases been installed at the consumer's own cost. The 
authorised distributors could not reduce their prices, because 
the load factor would not permit of it. It took quite a con- 


siderable time for both parties to realise that the plunge 
would have to be taken by one side or the other. Obviously 
it was not the duty of the public or would-be consumer 
to take the initiative. It may, of course, be said that the 
distributors should have recognised the position, but it must 
be remembered that the position was not so clear then as 
now. In any case, the position is now fully realised, lost 
time has been made up, and it is satisfactory to note that 
electric power supply in London is now on avery different basis 
from what it was only five years ago. This fact is evidenced 
by the proceedings which took place before the Commons Com- 
mittee when that body considered and discussed the London 
and District Electric Supply Bill, the preamble of which was 
deciared not proved. 


FALSE AND TRUE ESTIMATES OF POWER REQUIRED. 


The point around which discussion then took place was 
largely the demand for power supply in the County of London, 
or what is known as the field.“ This question of the field 
was of the first importance in the promotion of the Admini- 
strative Company’s bill, and was really the basis of Mr. Merz’s 
case, which was that London’s industries were languishing and 
starving for want of a proper and cheap supply of power for 
manufacturing purposes. He further maintained that the 
existing London companies were not doing their duty, which, 
as we have pointed out above, was not, perhaps, an entire mis- 
statement of the case. However, the Administrative bill 
proved an admirable goad, for the companies have been ex- 
tremely active since its promotion. Mr. Merz further alleged 
that the authorised distributors in London were only lighting 
companies, and that they did not understand the power busi- 
ness; if he meant that they did not understand the power 
business as it is met with in the Newcastle District and in the 
Yorkshire Woollen Districts, again it must be admitted that 
his statement was not altogether incorrect. But, as we hope 
to show, the power business of Newcastle and Yorkshire is not 
comparable with the power business of London, and expert 
knowledge of the one is not by any means essential to the 
proper conduct of the other. Mr. Merz complained that the 
existing companies were supine and indifferent, and made no 
attempt to obtain the power load or to deal with the power 
business. Whatever they may have been then, there has been 
no indifference for the last five years, and if there was an oppor- 
tunity for doing © power business ” it did not go begging. 

One of Mr. Merz's statements before Lord Camperdown's 
Committee in 1905 was as follows (and this we propose to 
discuss at length): There is an enormous opening for the use ` 
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of elecrrical power, and quite an extraordinarily small amount 
actually supplied.” In order to support this statement Mr. 
Merz put in a tabie, of which the following is a сору :— 


Requirements of London compared with Amount supplied by Present 
Lighting Authorities. 


Industrial“ | Proposed area 
| area. of supply. 
1. Total number of hands employed, 
ESOS diei eai ro E E 458,856 609,894 
Total number of hands employed, 
III!!! 8 534,458 706,227 
2. Total horse- power installed of all ' 
kinds in factories, &c., 1904. 456,415 н.р. | 592,992 н.р. 
Probable totalhorse power installed | 
of all kinds in factories, &c., 1911 , 484,148 H.P. 636,695 H.P. 
3. Horse-power of motors supplied by | 
present lighting authorities, 1904 18. 316 U. p. 34. 236 1 H.P. 


At that time the objectors to the bill had no means of re- 
futing these figures, which were put forward as being based on 
Home Office returns, and from which it appears that the light- 
ing authorities were only supplying 4 per cent. of the possible 
load in the industrial area, and under 6 per cent. in the whole 
area covered by the bill. On application being made to the 
Home Office for confirmation of these figures a total disclaimer 
was received, but Mr. Merz subsequently explained that the 
figures were obtained by taking a ratio of horse-power installed 
to hands employed, as shown by the Home Office returns for 
a few selected factories, and then applying the result to the whole 
of London. Hence, it was clear that the verv method by which 
the figures were obtained rendered them of practically no 
value whatever. Unfortunately, the objectors were not pre- 
pared with another table of figures, which, of course, could only 
be obtained with any accuracy by a proper canvass of the areas 
involved, and there was no time then to follow such a course. 
Moreover, not only was the extent of the horse-power installed 
in London and the surrounding area greatly inflated. but the 
work done by existing undertakers was minimised. If these 
figures had not gone bevond the Committee room no very 
great harm would have resulted, but they were accepted not 
only by Parliament, but by the Board of Trade, and were 
widely circulated in the Press throughout London and the 
country. Naturally, the London Supply Companies thought 
they had a grievance, and were greatlv alarmed at the effect 
which might be produced. 

For this reason the matter was brought before a committee 
of the chief officials representing all the London Companies, 
with the object of ascertaining the total power demand in the 
London areas and the extent to which it was being met, elec- 
trically or otherwise, and with a view to testing the evidence 
given on behalf of the Administrative Company. With that 
object in view a sub-committee was formed to canvass the whole 
of London, and the work was commenced on a well-organised 
and thoroughly systematic basis. It occupied many months, 
and the results were little short of surprising. Mr. H. B. 
Renwick, of the County of London Company, acted as chair- 
man of this committee, and he dealt at some length with its 
labours in his evidence before Lord Cromer’s Committee. We 
have since taken the opportunity of perusing carefully a report 
of Mr. Renwick’s evidence, and of discussing the matter with 
him. 

As a result of the canvass, the Companies found that the 
power demand in their areas was as follows :— 


H.P. 
Motors (electric) installed and applied for ............... 47.299 
All other forms of power installed........................... 55,591 
CCC 102,890 


In order that the figures should be parallel with Mr. Merz’s 


* 


and carefully carried out ; 


2 


figures, heating and hydraulic installations were excluded. . 
It will be seen from these figures that of the total demand of 
all kinds in the companies’ areas, excluding traction and. 
hydraulic power, the companies at this date had obtained 46 per 
cent., and not 4 per cent. The Local Authorities in the County 


of Tandon also instituted a canvass of their areas on similar . 


lines, with the result following :— 


| H.P. 
Motors (electric) installed and applied for 26,591 
All other forms of power installed ........................ 79,325 
ec dp 105,916 


Thus the Local Authorities had, at that time, secured 25-1 per 
cent. of the total horse-power in their areas. The combined. 
results were as follows :— 


H.P. motors All other forms 


(electric) installed of power Total 

and applied for. installed. H.P. 
Companies 47,299 ...... 55,591  ...... 102,890 
Local authorities ...... 26,591 ...... 79,3235 105, 916 
Totals ......... 79,890 ...... 134,916 ...... 208,806 


The percentage of power demand obtained by the existing. 
undertakers (Companies and Local Authorities) in the County 
of London was, therefore, 35-38. From this it will be seen that 
the figures originally put before Parliament as to the total 
power demand in London, and the proportion of that demand 
supplied by the supply authorities, were highly misleading. 

The canvass was carried out during the latter part of 1906. 
and the early part of 1907. Since then it 18 well known that 
the lighting authorities have largely increased their business, : 
and that the horse-power now (October; 1909) being supplied 
by them is very much in excess of the figures givenabove. Un- 
jortunately, we are unable to give the actual increments in every 
case, but we may call attention to the instance of the County of 
London Company, to whose mains some 6,000 н.р. have been 
added since the canvass was carried out. This is but an example 
of the progress that has been going on, and it may be taken for 
granted that the other supply authorities have been equally 
energetic in their pursuit of business. 

Mr. Merz's figures, as we have shown, were almost hypo- 
thetical, but the Companies' figures were the result of a house- 
to-house canvass, systematically arranged and methodically 
further, it must be borne in mind 
that, in getting out these figures, the Companies were dealing, 
with areas with which they were thoroughly acquainted— 
they were, in fact, working on their own doorsteps. 

А point of great significance in connection with these esti- 
mates of power demand is the fact that they become steadily 
less year by year. In 1905 the estimate was 600,000 H.P., in 
1906 and 1907 it was 500,000 H.P., while in 1908 the promoters 
were content with 370,000 m.P. Hence, in course of time, 
the estimate will probably approximate to the true value. It 
should also be observed that the promoters reckoned on obtain- 
ing all the power demand available. Whether such a sanguine 
hope will ever be realised is open to grave doubt; it is ex- 
tremely improbable that it will ever be attained. 


The City of London is peculiar in many respects, and it will 
probably be à matter of surprise to many to learn that over 
29,000 H. P. for factory purposes alone is required within its 
boundaries, Of this a very large proportion has undergone 
conversion. At the end of 1906 the proportion of electric 
power was 62 per cent. of the total, and by March, 1908, th: 
proportion had risen to over 84 per cent. Since then further 
large contracts have been secured, and the total connection 
of motors to the mains in the City area is now about 


з 


20,000 H.P., and at the end of the year 1909 this will have 


risen to about 20,800 н.р. 


POWER AT PRESENT SUPPLIED BY COMPANIES AND LOCAL 
AUTHORITIES. 


Coming now to the matter of the actual amount of electrical 

-energy which is being supplied for power purposes in London, 
some exceedingly interesting statistics are available. One of 
the most striking instances is that of West Ham. The gene- 
rating station is situated at Canning Town, and possesses many 
-of the facilities which were claimed by the promoters of the 
London and District Electric Supply Bill, 1908, for their pro- 
posed station at Barking. It is already capable of dealing with 
а load of 100,000 H. P., and is sufficiently large to accommodate 
plant having a capacity three times as great. Moreover, there 
is ample land for extensions to buildings, so that the ultimate 
plant capacity would probably be rather in excess of that laid 
down in the promoters’ estimates. The units sold during the 
year ended March, 1908, numbered over 11} millions, of which 
4 millions were for lighting—that is to say, only about a 
quarter of the Corporation’s business was for lighting, the re- 
mainder being for power, heating and traction. As a matter 
of fact, the West Ham power supply exceeds that of any of 
the power companies, with the single exception of Newcastle. 
The present power connections are over 7,000 kw. These 
figures give some idea of what is being done in an essentially 
industrial“ area, for West Ham cannot be described as а 
residential district. 

In St. Pancras, some months ago, there were 443 power users 
on the mains whose aggregate load represented half the total 
horse-power (6,670) in the borough. The Corporation's station 
generated 4 million units for lighting and 14 millions for 
power, the average load factor being 20 per cent. last year. 

In Shoreditch fully two-thirds of the power is supplied bv 
the Borough Council, the average size of motor in use being 
5 mr. The number of factories taking a supply amounts to 
ТО per cent. of the whole. During the 12 months ended last 
March 2} million units were sold for lighting and 2} millions 
for power. 

At Hammersmith the yearly output is 4} million units to 
power consumers, while only about 2 millions are sold for 
lighting. The Hammersmith. Borough Council have obtained 
contracts for supplvinz both the White Citv and the Olympia 
Exhibitions, and sold over 2] million units to thcse under- 
takings last year at power prices. In connection with the 
former, arrangements have been made to purchase a portion 
of the supplv from the joint station of the Kensington & 
Knightsbridge and the Notting Hill Companies at Wood Lane; 
726.000 units were purchased from this source. 

The Westminster district is a poor one for power, no less than 
'90 per cent. of the Westminster Company's power users having 
demands of iess than 10 kw. It is true that this Company 
connected some 920 kw. of power in 1908, as against 1, 300 kw. 
for lighting, but onlv 10 per cent. of their consumers take power, 
-and this includes lifts in private houses and the charging of 
electric automobiles. 

The Countv of London Company serves districts hoth north 
and south of the Thames, the total population being about 
700.000. The average electrical horse-power per 1.000 of popu- 
lation in the northern areas is 74; in the southern areas, which 
are mainlv residential, it is 9, while in the combined areas it is 
21-4. Practically every kind of trade and mechanical worker 
are supplied. B | 

In seven years the horse-power on the Company's mains 
has increased over eight times, and the units sold about 15 
times, while fresh power consumers are being secured at the 
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rate of about 250 per annum. Of course, many of these con- 
sumers make but a small demand, the average horse-power 
applied for being under 10. An interesting point in this con- 
nection is that the average horse-power of the factories within 
the Company’s areas which are still driven by steam, gas. &c., 
is as high as 33. Over 90 per cent. of all the power consumers 
in the Company's areas whose demands exceed 100 H.P. are 
connected to the Company's mains. The County of London 
Company was one of the first to recognise the importance of 
the power load, and has done its utmost to push that portion 
of its business. This is evidenced by the fact that in 1907 no 
less than 50-5 per cent. of the units sold were for power purposes. 

From the figures given above, it will be seen that the average 
power demand per consumer is very low indeed, in spite of the 
fact that the areas served by this Company are mostly of а 
highly “industrial” nature. In their evidence before Par- 
liamentary Committees the promoters of the London Power 
Bills had always made much of their contention that the con- 
sumer of 250 kw. and over is bv no means uncommon, but 
experience shows that this is emphatically not the case. As a 
matter of fact, there are only 42 consumers in the County 
Company's areas whose requirements are over 100 fl. P., and 
of these only six demand over 300 H.P. It was largely on the 
strength of these hvpothetical 250 kw. consumers that most 
of the power bills were promoted. It was admitted before the 
Lords Committee that there were in the entire City of London 
onlv three consumers of 250 kw. and over. 

The Charing Cross, West End & City Electricity Supply Co., 
in their West End and City areas, supply a total of 14,265 H.P. 
The average power installed by the Company's power users is 
12 kw. 

The City of London Company supplies a total of about 
20,000 H. r., and has 2,358 power consumers (1,233 for power 
only, including heating), with an average demand of 6-31 kw. 
By leaving out of consideration, however, the 34 largest con- 
sumers, the average falls to 4-17 Ку. ; only six consumers 
take over 200 kw. The units sold for power purposes represent 
30-28 per cent. of the total. 

From the examples which we have just given it must be 
clear that the power at present supplied by the companies and 
local authorities of London is of considerable magnitude, and 
that the various * authorised distributors " have been actively 
engaged in cultivating a power load. 

In view of the fact that this review may be read by many 
persons interested in the subject and vet having little know- 
ledge of technical matters, it will be as well to give an explana- 
tion of the terms load factor," maximum demand," &c. 
For present purposes load factor " тау have either of two 
meanings, which can be easily distinguished bv reference to the 
context. The first definition which we shall give is quite an 
arbitrary one, but is in common use among electricity supply 
engineers. Let us take, for example, a generating plant capable 
of developing 100 kw. continuously ; then, obviously, if this 
plant were kept going without a break for a vear it would 
supplv 876,000 Board of Trade units. Now suppose that the 
number of units sold in the vear amounted to 87,600, then the 


yearly load factor would be 0-1 or, expressed as a percentage, 


10 per cent. This, it will be observed, takes no account of the 
units lost in the course of distribution in the mains, and hence 
the units delivered to the consumers can never equal those 
generated t. e., the load factor can never reach unity, or 100 
per cent., however constant the load may be. It is a purely 
commercial definition, and is always represented by the ratio 
of the number of units sold in one year to the number which 
could have been generated if the plant had been working at its 
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full capacitv for the entire period. The second definition of 
load factor concerns the consumer, whereas the first is the 
concern of the supply authority. Imagine that a consumer 
has а 100 kw. motor installed, and that the machine runs con- 
tinuously for a year, then it wil! have consumed 876,000 Board 
of Trade units, and the yearly load factor wili be 100 per cent. 
But, on the other hand, if it is taking 100 kw. for only six 
months, or is taking only 50 kw. for the whole twelve months, 
then the number of units consumed will be 428,000, and the 
yearly load factor 50 per cent. The“ maximum demand " is 
the maximum amount of power which a consumer takes from 
the supplv mains at any instant during the vear. 

Load factor isa most important quantity in determining 
the cost of giving a supply. The reason why a gas company 
can disregard load factor is that gas can be simply, cheaplv 
and efficiently stored, whereas this is not the case with electric 
energy. Consequently if the load on an electric generating 
station has a poor load factor, a large proportion of the 
generators are idle during the greater part of the dav, which 
means that the invested capital is not earning revenue during 
that time, and consequently the cost of the energy must be 
higher than it would be with a high load factor. 


IMPORTANCE OF POWER TO THE MANUFACTURER. 


One of the greatest difficulties which has to be faced by the 
canvasser bent on obtaining power consumers is the lamentable 
ignorance of the manufacturers regarding the actual amount 
which his power 1з costing him already, whether it be obtained 
from gas or from steam, but more particularly in the case of 
steam. In a very large number of instances not even the 
horse-power of the engine is known, to say nothing of the actual 
horse-power required to drive the plant. It is true that the 
gas consumed bv a gas engine can easily be measured, and the 
exact cost of fuel thus determined, but usually no account of 
labour is kept, for the simple reason that the man who looks 
after the engine also does other work, and that repairs go down 
to a general account. With regard to steam, matters are far 
worse. Generally the coal is used for other purposes than steam 
raising, or the steam may be used for other purposes than 
driving the engine. Оп the whole, it is quite safe to вау that 
the average manufacturer cannot tell to within 25 per cent. of 
the amount that his power is really costing him. This is, of 
course, especially true of the small consumer. Hence it is that 
the canvasser has to face greatly enhanced difficulties ; not 
only does he have to convince his hearer that electric driving 
is cheaper than gas or steam driving, but he has to make it clear 
that it is cheaper even if existing plant has to be scrapped. 
Much depends on the proportion which the cost of power bears 
to the manufacturer's other expenditure, and this varies con- 
siderably in different industries. Generally, in London, 
manufacturers’ power costs are low—that is to say, they are 
low in comparison with other items—and a few shillings varia- 
tion in the cost of a horse-power per annum often makes but 
an inappreciable difference in the cost of production of a certain 
article. 

It is not, therefore, wholly on the basis of economy of 
expenditure that the problem must be attacked, for it is 
sometimes difficult, in small instances particularly, to show 
that material saving may be effected by the change. The 
advantages of electric driving must be called in to aid. It 
must be shown that instead of having to bring the work to the 
engine, as in the case of steam or gas, the engine can be taken 
to the work ; that frequently the cumbrous and obsolete sys- 
tem of shafting and gearing can be swept out of existence, and 
the room so vacated put to more profitable employment; that 
an electric motor is always ready to work, and requires neither 


preparation nor attention when working. And a number of 
other facts of at least equal importance can be put forward 
in favour of the electric drive. 

Yet, notwithstanding these powerful arguments in favour 
of electric driving, it must be confessed that in many 


cases it possesses no advantages but that of cheapness; in 


certain industries the deciding factor is low running coste, and 
industries of this type abound in London. Hence it is that the 
importance of power to manufacturers is often but a small 
item. There are other factors which greatly overshadow it, 
at all events in London. As a manufacturing centre London 
is not an ideal place. It is far from the coal fields, and is 
second to nocity in the United Kingdom for high-priced labour ; 
and, as if these drawbacks were not sufficient, it is subject to 
artificial restrictions which are unexcelled in absurdity. The 
London County Council, in its wisdom, has made regulations 
which have hampered the growth of London as а manufactur- 
ing centre far more than the alleged lack of a properly organised 
electric power supply. It is common knowledge that one of the 
chief reasons why Messrs. Siemens Bros. Dynamo Works trans- 
ferred their large works to Stafford was because the L.C.C. build- 
ing regulations did not permit of their having a shop large enough 
to accommodate the work. In fact, work had to be dismantled 
in one shop and re-erected in another in order that it might be 
completed. Moreover, the rates are of such an order as alone 
to cause a manufacturer to think twice before building new 
works in London. It is not a question of attracting new 1n- 
dustries to London ; the difficulty is to retain the old ones. 
The first citv of the world occupies an unrivalled position. It 
is in the centre of the commercial universe, and possesses ship- 
ping and business facilities second to none. On the other 
hand, ground is difficult to find, labour and rates are high, and 
building restrictions are unduly severe. These are the things 
which prevent the industrial development of London—it is 
certainly not a deficient or costly electric power supply. 


PRICE OF ENERGY. 


This is a matter of great importance, for. as we have shown, 
it is in many instances the only argument upon which reliance 
can be placed. Tariffs have always proved a fruitful source 
of trouble, both to supplier and consumer, while the systems 
proposed have been almost numberless. After vacillating 
for years between flat rates and maximum demand systems, it 
is now fairly well agreed that for power, at all events, a modified 
form of the latter is the most suitable. The promoters of the 
ill-fated London and District Electricity Supply Bill proposed 
the following tariff to authorised distributors or to consumers 
of over 250 kw. maximum demand : 

£3 per annum per kilowatt of maximum power demanded, 
plus 0-25d. per unit, in the case of alternating current 
untransformed ; ү 
£3. 10з. per kilowatt, plus 0-34. per unit for alternating 
current transformed ; | 
£4. 10s. per kilowatt, plus 0-33d. per unit for continuou 
current. | 
For every 10 kw. by which the maximum demand fell short 
of 250 the charge would be increased 1 per cent. 
Thus а consumer demanding only 25 kw. would have to 
pay £4. 10s.per kilowatt, plus 0-33d., plus 22:5 per cent. 

On the other hand, the figures inserted in the London Elec- 

tric Supply Act as a maximum limit are as follows: 
£6. 15s. per annum per kilowatt, plus 0-54. per unit, for 
consumers who require more than б kw. for purposes 
other than lighting. 

Tariffs on terms similar in nature to these have not been very 
much in vogue hitherto, as experience has shown that con- 


sumers prefer а flat rate. The County of London Com- 
pany, for instance, supplies at prices varying from ld. per 
unit, with a load factor of 24-3 per cent., to 12d. with a load 
factor of 11-5 per cent., irrespective of the total horse-power 
connected. Where the demand is much less than the total 
horse-power installed, the Company tests the installation 
and bases the reduction upon the result; in approved cases 
the Company takes the consumer’s normal working demand 
instead of the maximum, as indicated by the horse-power 
installed and in use. As an alternative there is offered a 
rate of 3d. per unit for the first hour’s use of the maximum 
demand and #4. afterwards. Where the annual consumption 


is large and the load factor and general character of the load 


are good, further reductions below 14. per unit are made, and 
a considerable amount of energy is being supplied from 1d. to 
34. per unit. The lowest rate at which supply is given by the 
County Company is 0:64. per unit for a heating load placed 
continuously on the mains, but 0-45d. has been quoted for a 
supply to paper mills where the annual consumption is large 
and the load factor high. The following figures show the re- 
ductions in the average rates received for power for the past 
six years by the County of London Company :— 


Pence. 
, . ОРУССИЯ 2°37 
MOOS osc КЕ КОС x y 2-00 
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%%% ren C 1:57* 
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“Jn inspection of provincial tariffs it is found that those 
of London compare very favourably with those of power com- 
panies which possess all the advantages of being in coal dis- 
tricts. Taking, for example, the Midland Electric Corpn. for 
Power Distribution, we find a flat rate of 14d. per unit with 
discounts according to load factor, or 3d. per unit for the first 
hour of maximum demand and 0:8254. per unit after. This 
latter basis, it will be observed, is not so favourable as that of 
the County of London Company. The Lancashire Electric 
Power Co. charge 0-45d. per unit plus the following per kilowatt 
per year: 1 kw. to 100kw., £6; 101 kw. to 200 kw., £5; 
201 kw. to 300 kw., £4. 10s. ; 301 kw. to 500 kw., £3. 10s. ; 
501 kw. to 2,000 kw., £3. | 

In order that the effect of variation in load factor on price 
may be seen, we append a few diagrams, by the aid of which it 
is also possible to compare the various tariffs at a glance. 

There is no doubt that these maximum demand systems have 
been the cause of much misunderstanding on the part of 
existing consumers before whom the proposals of Power Bill 
promoters have been dangled.in a most seductive fashion. 
Many consumers are unquestionably under the impression 
that the low prices per unit quoted by the promoters are in. 
clusive and quite irrespective of the maximum demand price- 
For instance, it would probably have come as а very severe 
shock to such a consumer if he had gone on to the mains of the 
proposed London & District Electric Supply Co. to find that 
when running his motor at full load for two and a-half hours a 
day he had to pay not 0-33d., but 1-74. per unit, as shown by 
Fig. 1, and then only if his maximum demand did not fall below 
250 kw. Yet it is abundantly clear from the companies, 
canvass that quite a large proportion of power consumers were 
living in joyful expectation of receiving a power supply at the 
lower figure, irrespective of the nature of their load. 

This matter of variation in cost with load factor is of enor- 
mous importance both to consumer and supplier, and no more 
glaring example could be found than that provided by.the 


* During 1007 the Company were supplying the L.C.C. tramways. 
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printing trade. This industry probably absorbs the greater 
part of the power supply of London proper, making an abnor- 
mally high demand for a very short time every day. So much is 
this the case that опе London Supply Company, to whose mains 
a very large printing load is connected, actually has a smaller 
load factor by 17 per cent. for power and heating than for 
lighting. Broadly, this means that, in equity, the consumer 
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Б Fic. 1.—D1aGRAM REPRESENTING PROPOSED MAXIMUM CHARGES OF 
THE LONDON AND District ELECTRIC SUPPLY BILL TO AUTHORISED 
DISTRIBUTORS AND TO CONSUMERS, WHEN THE MAXIMUM LOAD DOES 
NOT FALL BELOW 250 kw. (For every 10 kw. of maximum demand less 
than 250 kw. an amount equal to 1 per cent. of the cost as indicated 
by the diagram should be added.) 


should pay something like 17 per cent. more for power units 
than for those employed for lighting. Add to arguments of 
this kind the fact that it costs about 7s. to bring a ton of coal 
to London, that wages are higher, buildings sometimes 50 per 
cent. more expensive, and rates 30 per cent. higher in the Metro- 
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Fic. 2.—D1aGRAM REPRESENTING MAXIMUM CHARGES UNDER THB 
Іохрох ELECTRICITY SUPPLY (JOINT COMMITTEE) BILL, IRRESPECTIVE 
OF MAGNITUDE OF MAXIMUM Loap. 


polis than in the coal districts, and it at once becomes clear that 
comparisons are out of the question. 

On careful consideration it must be admitted that it is no 
mean achievement for the London supply authorities to com- 
pare во favourably, in the matter of tariffs, with more fortu- 
nately situated concerns. They have had to bear the heat 
and burden of the day, and are undoubtedly hampered by great 
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capital commitments. Indeed, in (iia light of present- day low 
capital costs, it is almost surprising that the promoters of power 
bills cannot propose lower maximum rates. 

The supply companies are commercial concerns working 
under powers granted by Parliament, subject to many restric- 
tions and limited to a certain period of existence, at the end 
of which they must submit to purchase on onerous terms. At 
the same time, the shareholders naturally expect that the pur- 
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Fic. 3.— DIAGRAM REPRESENTING MAXIMUM CHARGES OF THE LAN- 
CASHIRE ErEcTrRIC Power Co. 


chase money received will at least be sufficient to return them 
their capital. Consequently, the companies are compelled by 
common prudence to accumulate reserve funds, with the object 
of securing this result. In the meantime shareholders, con- 
sidering that they have staked their money in commercial 
concerns with a limited life, look for substantial dividends. 

At the present time it may, perhaps, be said that substantial 
dividends are being paid, but the companies have reached 
middle life already, and the return in the past has been any- 
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Fia. 4.—DIAGRAM COMPARING CHARGES OF LANCASHIRE ELECTRIC 
POWER Co., THE LONDON JOINT COMMITTEE, AND THE COUNTY oF LONDON 
Co. FOR CONSUMERS WHOSE MAXIMUM LOAD DOES NOT EXCEED 100 Kw. 


thing but excessive. It was recently stated in evidence that 
.the 13 London companies had only made an average return of 
£3. 18s. 2d. per cent. up to the end of 1907. The actual return 
for 1907 was £4. 18s. 6d. per cent., and, even if this is further 
. increased, shareholders can scarcely be accused of undue greed. 
Consumers, on the other hand, show a very natural desire to get 
their supplies as cheaply as they possibly can, and are ready to 
use almost any weapon put into their hands for forcing 8 re- 
duction of prices. But in judging between the companies on 


the one hand and the consumers on the other it must be 
remembered that the latter have never at any time been com- 
pelled to become consumers of electricity. Electricity is not, 
and never has been, tbe first or the only agent in the field, 
and, therefore, every consumer is only so by deliberate choice 
and after having considered the matter with due care. 

Àn important step towards the unification of electric power 
supply in London has followed the passing of the London 
Electric Supply Act, 1908. Although this Act falls far short 
of the requirements of the supply authorities, as was pointed 
out to the Board of Trade when the Bill was under considera- 
tion in Parliament, still it is satisfactory to record that the 
local authorities and the companies are working in unison to 
obtain the greatest benefit from the Act. A joint conference 
took place in May ‚ 1909, at which it was unanimously resolved : 

That, in the opinion of this conference, it is advisable, pro- 
vided a suitable scheme can be formulated, that the powers 
conferred under the London Electric Supply Act, 1908, shall 
be carried out by the local authorities and companies jointly." 

It was also agreed to appoint a joint consultative committee 
of 12 members with secretaries representing both sides. The 
six municipal representatives subsequently appointed were: 
Councillors W. J. Stapleton (Hackney), H. B. Vorley (Isling- 
ton), Н. B. Barge (Poplar), J. E. Harwood (Shoreditch), Н. Н. 
Gordon (Stepney), and E. R. Debenham (Marylebone) ; whilst 
the following were appointed to represent the companies :— 
Messrs. R. Stewart Bain (London Electric Supply Corporation), 
Н. Н. Beeton (Brompton & Kensington Electricity Supply Co., 
and Chelsea Electricity Supply Co.), J. B. Braithwaite (City of 
London Electric Lighting Co.), F. Harrison Cripps (Metropoli- 
tan Electric Supply Co.), W. F. Fladgate (Charing Cross, West 
End & City Electricity Supply Co.), and R. P. Sellon (County 
of London Electric Supply Co.). The joint secretaries are 
Mr. H. B. Renwick (for the companies) and Dr. H. Mansfield 
Robinson (for the local authorities). 

This committee has now got to work and is (РКЕ up 
schemes in accordance with the views of both local authorities 
and companies, and there is little doubt that the London 
Electric Supply Act. 1908, will be turned to considerable 
advantage. In addition to the deliberations of the general 
committee, the engineers of the various undertakings are 
meeting and discussing " linking-up " schemes to be brought 
before the committee. As indicating the progress which is 
being made we may mention that steps are being taken for 
connecting the northern and southern undertakings of the 
County of London Electric Supply Co. by means of a cable 
passing through the City, formal notices of which have been 
served upon the City Corporation, the route of which cable 
is at present under discussion ; the arrangement between the 
West Ham municipal undertaking and the Charing Cross 
Company for an interchange of supply between the Bow and 
Canning Town power stations, and the agreement between 
the Shoreditch and Stepney undertakings for mutual assist- 
ance. The London Electric Supply Corporation is also pro- 
posing to transfer certain of its powers of supply to the St. 
James’ & Pall Mall Electric Light Co. and the West- 
minster Electric Supply Corporation; whilst under the 
Blackheath & Greenwich District Electric Lighting Co.’s Act, 
1903, an agresment has been drawn up for a supply of energy 


by the South Metropolitan Electric Light & Power Co. 


to the West Kent Electric Co. Other schemes are also 
at present under consideration, and there is every indication 
that “ linking-up," so as to make the best use of all plant, will 
soon become the rule rather than the exception, with consider- 


of power users in the London area. 


It will be seen from the toregoing that there 1s а complete 
answer to the charge that existing undertakers are not doing 
their utmost to provide a cheap power supply in London. They 
are doing all and more than might be expected of them, and at 
considerable expense to themselves. Canvassing is carried on 
to an extraordinary extent, and the very slightest chance of 
doing business is never neglected. The County of London 
Company employs a large staff of canvassers, and a record is 
kept of all calls made, this department having been in existence 
for some years. All canvassers are specially trained men, are 
well paid, and are capable of dealing with the question of power 
supply from all points of view, particularlv with regard to its 
cost compared with gas, steam and other forms of motive 
power. Power users have to be educated in the advantages 
of electric power, and this is best done by personal interviews, 
chiefly because the conditions under which work is carried on 
vary in almost every case; while one of the great difficulties 
is, as we have said, that intending consumers do not know 
their own costs of working. In most cases the substitution 
of the electric drive means the scrapping of private plants 
of steam or gas, and the prospective consumer has to be con- 
vinced by constant personal attention of the saving to be 
effected and the advantages to be gained by changing over to 
electric driving. It is necessary for the canvasser to interest 
himself in the prospective consumer's business, to ascertain 
correctly the existing costs of running, and to show how and 
where economies in driving can be effected. He must also be 
in a position to give examples of results obtained under similar 
conditions, and to prove that, in spite of the necessary scrap- 
ping of machinery, economies can be effected. In order to do 
this effectually it is often necessary to instal motors on free 
trial, and a large amount of business is secured in this way. 
Not only has the County Company adopted this plan, but it has 
actually given motors to consumers without any charge what- 
ever. Further, the company has in many cases purchased 
steam and gas plants from consumers coming over to their 
mains, and in one instance the sum paid amounted to over 
£1,000. In this and similar ways, all with the object of en- 
couraging the use of electricity, the company has expended 
quite a large sum of money. The company has over 2,500 
power consumers, and in the majority of cases electric motors 
have superseded gas and other forms of driving. As 
another instance of energetic canvassing we may quote the 
City of London Company, whose registers contain the names 
not only of every power user, but of every machinery user ; 
and it records against itself, as power yet to be secured, every 
hand or foot-driven sewing machine, barber’s brush or polish- 
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ing lathe that could have a motor attached to it. Every 
owner of such appliance is jealously watched and nursed in 
the way he should go, and some day or other he joins the ranks 
of progress, to the joy of the canvassing staff. 

There are, however, a number of instances where it would 
not рау manufacturers to take their total power supply from 
а company at anv rate which it would be possible to offer. 
Of these the following are examples: 

(а) Timber merchants, where it is necessary to burn up day 
by day the sawdust and waste chips, and where fuel costs are, 
therefore, abnormallv low. 

(b) Brewers and laundries, where a large amount of steam 
1з used for brewing and laundry purposes, and the proportion of 
power for driving purposes is small. 

(c) Gramophone, phonograph and other trades where material 
is required to be continuously melted. 

(d) Factories such as dye works, patent foods and meat ex- 


tracts, where hot water or steam is used in the process of 
manufacture. 


А further factor which has tended in many cases to retard 
and defer the introduction of electric driving into factories in 
London is the effect produced by the Power Bills in recent 
sessions of Parliament, owing to the methods pursued by can- 
vassers for these bills. Many manufacturers have been misled 
into believing that, under such bills, if passed, extraordinarily 
low rates would be extended to consumers for both power and 
hghting, and, in the hope of getting rates which the promoters 
could never have really intended to give, intending consumers 
have deferred taking any steps. 


In conclusion, we may quote Mr. Balfour Browne’s state- 
ment of the problem of power supply in London in the course 
of his speech before the Lords Committee. He said: The 
rate of increase in demand 1s decreasing, and the increase is 
partially provided for by the companies and the local autho- 
rties. The problem is how best to provide for the future 
increase at less capital cost than could be done under the ex- 
isting restrictions, and at the same time reduce the cost to the 
consumers by economical generation." We think it must be 
agreed that, by passing the London Electric Supply Act and 
rejecting the bill of the proposed Power Company, Parliament 
adopted the wisest course, and, what is just as important, the 
only equitable course. 


The future of London's power supply now definitely remains 
in the hands of those who have accomplished such brilliant 
pioneering—and we are confident that it may be safely left 
there. 
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NOTE S. 


Brennan’s Mono-Railway. 

Ir is now about 23 years since a mild sensation was 
caused by Mr. Louis BRENNAN'S model of а mono-rail car 
which derived its stability from the use of two gyroscopes. 
Very little has been heard of the system since that time, 
and probably not a few people have thought that the idea, 
like many ingenious novelties, had passed out of serious 
consideration, This, however, is by no means the case, as 
was evident to those who on Wednesday last were fortunate 
enough to see a 40 ft. car in operation at Gillingham, near 
Chatham. The demonstration was given somewhat hur- 
riedlv, and was undertaken for the reascn that an enter- 
prising German, Herr Audusr SCHERL, had announced the 
fact that he would be giving a publie demonstration of a 
car 17 ft. in length on the gyroscopic system on Wednesday 
last in Berlin. This engineer is apparently aware of Mr. 
BRENNAN'S work, and was, in fact, induced to take up the 


,ubject by the demonstrations given by Mr. BRENNAN in 
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1907 before the Royal Society. In a book, however, which 
he published recently, Herr ScHERL remarks that Mr 
BRENNAN, although he had produced a model on this system, 
had failed to go any further in the practical realisation of 
the idea. This we are glad to see is by no means the case, 
and as Mr. BRENNAN'S system is protected by patents in 
Germany and elsewhere, it is quite possible that Herr 
SCHERL will find that Mr. BRENNAN’s device has been 
brought to a practical conclusion in Great Britain 


THE present car is no toy, being 40 ft. in length overall, 
10 ft. wide and 13 ft. to the top of the cab, with a weight 
of 22 tons when empty, and with a carrying capacity of 
10 to 15 tons * on its back.” On the occasion referred to, 
it carried about 35 passengers, and certainly there was not 
the slightest sensation of instability. From the accom- 
panying illustration, which shows this “ live” load on board, 
it will be seen that the car is at present in an unfinished 
condition. It was interesting to notice the effect of about 
20 passengers crowding to one edge; the car healed over 
visibly, but without jerkiness. As will be seen from the 
illustration, the car is carried on two bogies, each of which 
is equipped with two grooved wheels and driven by an 
electric motor by means of spur gearing and connecting 
rods, and was run on a track constructed of 70 Ib. rail on 
sleepers laid simply on the “ made” ground. The gyroscopes, 
which are driven by shunt motors, each weigh 14 tons, 
have a diameter of 3 ft. 6in., and run at 3,000 revolutions 
per minute în vacuo. Бу а chance, the speed of the car 
on this occasion was low, owing to the fact that it was run 
merely from the small 20 H.P. generator, driven by a petrol 
engine, which is normally used only for supplying current 
to the gyroscopes or for shunting purposes. The 80 H.P 
generator, which is also carried and is used generally for 
propulsion, was under repair. 


— — 


As to the future possibilities of the system, it is, no 
doubt, somewhat early to express an opinion. The present 
car, as Mr. BRENNAN pointed out, must not by any means be 
considered as final in its design. It may very possibly be 
merely as a “ Rocket" in comparison with the modern loco- 
motive, for the simple reason that in a subject of this kind 
there is no previous experience on which to draw; nor 
are mathematics of very great use for the purpose of 
calculating the correct size of the gyroscopes and otlier 
parts. Consequently, the present car must be looked 
upon rather as one from which to obtain experience, and 
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from which to derive valuable data for а more finished 
design. In a country like our own, where there is a 
magnificent system of railways already in existence, we 
cannot expect this system to come into very extended use, 
unless its advantages overweigh the cost.of reconstruction. 
In other countries, however, and more particularly in hilly 
districts, it is quite possible that а system of this kind will 
prove very valuable. Obviously, the cost of the permanent 
way will be considerably reduced below that which is now 
customary, because a single rail would be required as against 
two. The single rail might possibly have to be somewhat 
heavier, but the sleepers would be very much shorter: for 
example, 3 ft. 6 in., as against 9 ft., and the cost of the road- 
bed correspondingly reduced. We gather that the system 
would probably be multiple unit, as trailers would neces- 
sarily be provided with gyroscopes and therefore with 
electrical energy. Consequently, the gradients might be 
very much more severe than on ordinary railways, and 
cuttings and embankments avoided. Further, there is 
no particular reason why the system should not be used 
for tramways. It is not likely that it would be used in 


conjunction with existing tramways; but in the event! 
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THE BRENNAN MONO-RAIL CAR. 


of new tramways being laid down, tramcars could be 
constructed on this system, and would have the advantage 
that there would be only one rail, as compared with the 
customary two; consequently there would be less inter- 
ference with the ordinary street surface; but it is obviously 
premature to discuss such possibilities in detail. 
The Engineer and his Profession. 

Mock has been written, and still more said, within 
recent times on the question of how the status of the 
eugineer may be improved, of how a man whois an engineer 
may be universally and directly recognised as such, just as 
a qualified physician can be distinguished from the quack. 
The problem which has to be solved may, in fact, be suc- 
cinctly expressed in the phrase of a modern novelist, who 
once remarked that any one could call himself an electrical 
engineer, but that it took a clever man with years of train- 
ing to be one. Practically all engineers, in the true sense of 
the word, are in agreement that any movement which is 
made towards what may be called the standardisation 
of engineers should be undertaken by, or at least carried 


out under the control of, the Institution of Civil Engineers. 
For this reason, а portion of the address delivered last 
week by Mr. J. C. Іхсілѕ, President of that Institution, 
and of which an abstract will be found on another page 
of our present issue, will be read with interest. Although 
Mr. INGLIS does not state in so many words what has 
actually been done by the Council, he mentions that the 
question of the training of students has been receiving 
attention and that the conditions under which admission 
to the Institution can be gained are being regulated. A 
settlement of these points, we hope, can only lead in time 
to corporate membership of this Institution being made 
a necessary preliminary to the assumption of the title of 
Engineer. No other Institution is so well fitted thus to 
control matters, since ће “ Civils” by their all-embracing 
charter throw open their membership to all engineers. 


ees] 


IT is also interesting to note that an independent solu- 
tion of this question crops up in the President's address. 
It appears t hat the State departments are relying more 
and more on the Institution to provide such engineers as 


Photo by Topical Press. 


they require. If this procedure is carried to its logical 
conclusion, and is combined with the conditions mentioned 
above, it follows that at least in all Government depart- 
ments the engineers will be up to the mark; while if the 
same procedure be carried out through municipal depart- 
ments, where the present state of engineering knowledge 


= | often leaves much to be desired, great things would 


become possible. For there is no doubt that such a large 
and influential body as the Government and municipal 
engineers would, if themselves properly qualified, be able 
to do much towards stamping out quackery. The time has 
now come for judicious, though drastic, pruning operations 
to be undertaken throughout the profession; the Institu- 
tion of Civil Engineers are the proper authority to do this, 
and the words of their President appear to indicate that 
they recognise the responsibility. 


Electric Lighting in Villages. | 

IT is а widely-held opinion that this country possesses 
only à small amount of natural water power; but al- 
though many other countries are more favoured in this 
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respect, it is estimated that no less than 1,000,000 B. H. P. 
in the form of waterfalls is available in the United King- 
dom. Although the majority of the falls are of small 
size many of them might possibly be utilised with advan- 
tage. An interesting example of what may be done in 
this direction is provided by the inauguration, at the end 
of last month, of an electricity supply at Grassington, in 
Upper Wharfedale, Yorkshire. Although the population 
of this village—or to be more correct, small town, since 
it possesses a charter—only numbers 500, а scheme for the 
supply of electrical energy has been successfully carried 
out. А small fall on the river Wharfe has been utilised, 
and electricity is being supplied at 5d. per unit. 


— Are 


IN order that such а scheme may prove successful, it 
i8 necessary that both capital expenditure and working 
costs should be reduced to a minimum. From the descrip- 
tion of the Grassington undertaking, which we give else- 
where in this issue, it will be seen that an outstanding 
feature of the installation is its simplicity. Overhead mains 
are used, and these have been run behind the houses, 
зо as to be inconspicuous ; supporting brackets being fixed 
in many cases to the chimneys. It may, perhaps, be 
thought that а lower pressure than 230 volts would have 
been advisable, so that consumers might secure the advan- 
tage of using low voltage metal filament lamps, but con- 
siderations of distribution losses and the necessity for 
reducing the size of the mains doubtless led to the adop- 
iion of the higher pressure. The undertaking is starting 
under favourable conditions, since the competing illu- 
minants are only oil lamps and candles ; and we shall watch 
its progress with interest. 


— — 


International Education. | 

THERE can be no doubt that one of the most important 
and useful results of education, in the true sense of the 
word, is the breadth of mind which it gives, enabling affairs 
to be viewed and studied in the most impartial and critical 
way. That this is the case was recognised by the late Mr. 
CECIL RHODES, who in his will left funds sufficient for the 
endowment of scholarships at Oxford—scholarships which 
were to be held by American and German subjects, similar 
arrangements being made for our own students to attend 
foreign universities. He thus hoped to inculeste in the 
inhabitants of other countries а knowledge of our manners 
and customs (and to ensure the equivalent result in our own 
students), а knowledge which he felt could not help being 
an advantage to the conduct of international affairs. That 
this question of international education is of the highest 
importance has come to be recognised as an axiom; but, 
unfortunately, we all have not the wealth of CECIL RHODES 
and are not able to endow numerous scholarships without 
assistance. For this reason the scheme, which is briefly set 
out in another column, should be of interest to those 
occupied with educational matters. It is, as will be seen, 
proposed to form a fund to be applied to the endowment 
of travelling scholarships enabling students to visit the 
United States and Canada, and thereby it is hoped to promote 
an intelligent interest in Imperial and international pro- 
blems. Technical and industrial facilities will also be 
available to those students who are studying these matters, 
and post-graduate interchange courses between Ше 
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various English-speaking universities will also be estab- 
lished. The scheme is but a widening of that conceived by 
CEcIL RHODES, but since it is co-operative every one can 
take a hand, knowing, however small the amount they can 
contribute, it will go to swell the common fund. A sum of 
£7,500 is required for the endowment of the Englishscholar- 
ships, and it is hoped to raise this amount by the end of 
next month. The president of the movement is Lord 
STRATHCONA, and the names of the vice-presidents and 
general committee include those of many men well known 
in educational circles. The scheme is therefore under good 
control and, providing that sufficient funds are forthcoming, 
should go far towards cementing a true friendship between 
ourselves, the United States and Canada, and towards the 
propagation of education of the true kind. 


Foreign Government Telegraph Appointments.—We learn 
that Senor Francos Rodriguez has been appointed Director of 
Communications (Director-General of Spanish Posts and Tele- 
graphs), in succession to Sefior Don E. Ortuiio. 

Mr. C. N. Marinos has been appointed Director-General of 
Grecian Posts and Telegraphs. 


Obituary.—We have to record with regret the death of Mr. 
James Nicolson, late superintendent of the Western Telegraph 
Co. at Buenos Ayres, who died in Berlin on October 27th. Mr. 
Nicolson, who had been many years in the Western Com- 
pany's service, was retired last year and went to Berlin with 
his family to complete their education, and to be with one of 
his sons, who is with Messrs. Siemens & Halske. Mr. Nicolson 
will be remembered as the inventor of a well-known system of 
telegraph code signals, and the compilation of this book was 
his hobby for many years. The signals were finally adopted 
by the British Admiralty for use in the Navy in 1906 after a 
lengthy trial in connection with wireless telegraphy. Mr. 
Nicolson was an associate member of the Institution of Elec- 
trical Engineers. The funeral took place at Edinburgh on 
Monday last. 


International Congress of Radiology and Electricity.— 
Arrangements have been made for this Congress to take place 
at Brussels in connection with the 1910 Exhibition. The Con- 
gress will meet on September 6th, 7th and 8th, and will carry 
on its deliberations in three sections. In the first of these 
general questions of terminology and methods of measurement 
in radio-activity will be dealt with. The second section will 
be occupied with the discussion of the fundamental theories of 
electricity and radio-activity, while the third will deal with 
biological questions. Committees have been formed in a 
number of countries, and the following will act as presi- 
dents :— Prof. Lenard (Germany), Prof. Exner (Austria), Prof. 
Oétvós (Hungary), Prof. Castillo (Spain), Prof. Barus (United 
States), Prof. Langevin (France), Prof. Rutherford (Great 
Britain), Prof. Blaserna (Italy), Prof. Birkeland (Norway), 
Prof. Lorentz (Holland), Prof. Ferreira da Silva (Portugal), 
Prof. Hurmuzescu (Roumania), Prof. Lebedew (Russia), Prof. 
Arrhenius (Sweden) and Prof. Guye (Switzerland). Communi- 
cations regarding the Congress should be addressed to Prof. 
Rutherford or Mr. W. Makower, at the University of Man- 
chester; but any one wishing to become a member of the Con- 
gress should communicate his intention directly to the general 
secretary, Dr. J. Daniel, 1, Rue de la Prévóté, Brussels. 


Cable Interruptions and Repairs. 
Date of Interruption. Date of Repair. 
Tourane—Amoy ............... June 17, 1909 Nov. 9, 1909 
Assab —Perim .................. July 3, 1909 — 
Dakar —Conakr gg... Aug. 19, 1909 — 
„ кке Oct. 11, 1909 ... — 
Paramaribo — Cayenne Oct. 21, 1909 ... — 
Sitka—Valdez .................... Oct. 27, 1909 ... — 
Balik Papan—K wandang...... Nov. 1, 1908 = 
Réunion — Mauritius . Nov. 3, 1909 — 
Cavenne —Salinas ............... Nov. 3, 1909 — 
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Electricity in Mining.— The Departmental Committee ap- 
pointed by the Home Office to inquire into the working of the 
existing special rules for the use of electricity in mines (Messrs. 
R. A. S. Redmayne, C. H. Merz and Robt. Nelson) held their 
first sitting on Tuesday. It was decided that the first sitting 
for the taking of evidence should not be held until the new 
year, when witnesses will be called from South Wales and 
other mining districts. 

Trolley Pole Protection.—The Railway Department of the 
Board of Trade are calling attention to a fatal accident which 
occurred on May 21з% last on the Wolverhampton District 
Electric Tramways, and which was due to the trolley standard 
becoming alive. In the course of his inspection Mr. A. P. Trotter 
found signs of a considerable arc on the brass bolt by which the 
main cable is attached to the trolley head ; arcing had taken 
place between this bolt and the trolley boom about half an inch 
from the end of the boom, at a place where it was not likely 
that there had been any mechanical abrasion of the insu- 
lation. In addition to this defect, the red lamp warning also 
failed. The Board of Trade have therefore expressed their 
preference for an audible signal ; also that, pending the adoption 
of such a signal,the lamp should be bridged with a suitable 
fuse, and that the signal device should be tested at least once 
a week. The Board are requesting tramway undertakings 
throughout the country to give this matter their careful con- 
sideration, and to inform the Board what steps have been taken 
to prevent danger arising to passengers from this cause. 


International Interchange of Students.—It will be remem- 
bered that some months ago we called attention to a move- 
ment which was being set on foot for the purpose of arranging 
for the interchange of students between the universities in this 
and other countries. To enable this scheme to be carried out 
it is proposed to establish a number of travelling scholarships, 
the holders of which will be enabled to obtain some real insight 
into the manners and customs of other nations. Facilities 
will also be afforded to technical students to examine matters 
of interest to them in their particular work. It is not to be 
expected that these high objects can be carried out without a 
certain amount of financial support, and for this reason the 
Committee, whose offices are at Caxton House, Westminster, 
are appealing for funds. To cover the estimated expenses of 
28 annual travelling scholarships and of two Students’ Infor- 
mation Bureaux, one in Great Britain and one in the United 
States, for a provisional period of three years, а sum of £13,000 
will be required, £7,500 of which, it is hoped, will be raised in 
this country. It is further hoped so to complete the organisa- 
tion that by 1910 the exchange of students can be effected ; 
to do this it is necessary that the sum mentioned above should 
be received by the treasurer next month. The assistance of 
the Bureaux will be available for all students (in the widest 
interpretation of the term) from any part of the Empire, for 
those who are imparting instruction in universities, no less than 
those who are receiving it; and, unless special expense 1s 
actually incurred, the services will be free. The Committee 
will take steps to ensure that funds available for scholarships 
shall be used to the best advantage; some guarantee will be 
required from, or on behalf of, thestudent traveller for refund- 
ing to the Committee a proportion of the money advanced in 
cases where satisfactory work has not been accomplished. 


Birthday Honours. —Although the number of names con- 
nected with the engineering profession and with science that 
appear in the Birthday Honours list published on Tuesday 
is, perhaps, somewhat larger than in previous years, it is still 
a good deal smaller than the merits of the members of these 
professions deserve, while at the same time there is the un- 
comfortable feeling that some of those who are thus honoured 
have received distinction for reasons quite apart from their 
connection with engineering or science. The names of those 
appearing in the list in whom our readers will be interested 
are the following :— 


New Privy Councillors : Sir HENRY ENFIELD Roscoe, F.R.S., the dis- 
tinguished chemist. He was professor of chemistry at Owens College, 
Manchester, from 1857 to 1887, and since that date he has been 
Emeritus professor in the same subject. He has been president of the 
British Association and of the Chemical Society, and vice-chancellor of the 


University of London. He sat in Parliament for the South Division of 
Manchester from 1885 to 1895, and has been a member of several Royal 
Commissions dealing with chemical and educational subjects. He has 
published numerous works on chemistry and received the Royal Medal 
of the Royal Society, into which he was elected in 1863, in 1874 for his 
study of the chemical action of light and of the metal vanadium. 

Sir EDGAR SPEYER, Bart., who is chiefly known to our readers from 
his connection with the Underground Electric Railways of London, in 
the financing of which his firm, Speyer Bros., took a prominent part, and 
of which he is at present chairman. 

New Baronet : WILLIAM JOHN CROSSLEY, M.P., who is chairman of the 
well-known firm of gas engine makers, Messrs. Crossley Bros. He 
was one of the original directors of the Manchester Ship Canal Co. > 

New Knights: ARTHUR TREVOR Dawson is the director and super- 


, intendent of Messrs. Vickers, Sons & Maxim, and is also a director of 
several other companies, including Messrs. Wm. Beardmore & Co. and 


the Wolseley Tool & Motor Car Co. 

Prof. Wm. A. TIL DEN. F.R.S., who has been dean of the Royal College 
of Science, London, since 1905. Before that he was professor of chemistry 
in Mason's College, Birmingham, from 1880 to 1894, and then held the 
same post at the Royal College of Science till 1905. Не has been presi- 
dent both of the Institute of Chemistry and the Chemical Society, and is 
a fellow of the Royal Society. He has written a number of works on 
chemical subjects. 

New K.C.B.: GEORGE R. AskwiTH, K.C., who has been connected with 
engineering work for many years from the Board of 'Trade point of view, 
having been assistant secretary of the Board of Trade Railways Branch 
till early in this year, when he was appointed Comptroller-General of the 
Commercial, Labour and Statistical Departments of the Board of Trade. 

New K.C.V.O. : ARTHUR HERBERT CHURCH, F.R.S., who has been pro- 
fessor of chemistry at the Royal Academy of Arts since 1879. He was 
president of the Royal Mineralogical Society from 1898 to 1901. He dis- 
covered turacin, an animal pigment, as well as “ churchite " and other 
new minerals. 


Current Topics. 


Under this heading is given each week brief reference to 
some of the more important matters, of which further parti- 
culars will be found in the pages of the current issue. 


Mr. R. M. Sayers contributes an article on ** The Use of a Damped 
Quadrant Electrometer for Submarine Cable Testing." 

In his inaugural address to the Birmingham local section of the 
Institution of Electrical Engineers Mr. R. K. Morcom dealt with the 
present position of the electrical industry. This is referred to in our 
leading article. 


We conclude the illustrated description of the single-phase railway 
laid down by Messrs. Siemens-Schuckert between Rotterdam, The 
Hague and Scheveningen. 

In our correspondence columns Mr. W. B. Woodhouse criticises 
the report recently issued by а Committee (of which he was a mem- 
ber) of the Bradford Engineering Society upon the electrical driving 
of textile factories. and points out that the conclusions set forth in 
this report are by no means well supported. This subject is referred 
to in the Industrial Supplement published with this issue. 

At a meeting of the Leeds local section of the Institution of 
Electrical Engineers an interesting discussion took place upon the 
advantages and disadvantages of superheated steam. 

Some notes on the exhibits at the Motor Exhibition which opens 
at Olympia to-day will, we hope, be of some assistance to those of 
our readers who visit the show. 

The Metropolitan Asylums Board have accepted the offer of the 
Tudor Accumulator Co. to maintain the баегу of а 25 cwt. van for 
heavy goods at 11d. per mile run. 

A Swedish engineer has drawn up a scheme for an electric railway 
from Malmö (Sweden) under the Sound to Copenhagen. 


Northampton Council will apply for parliamentary powers to 
construct a tramway to Far Cotton at a cost of £13,000. 

Alderman Sir J. Baxter Ellis has resigned the chairmanship of 
the Newcastle-on-Tyne Tramways Committee because he is not in 
sympathy with the tramway policy of the Council. 

Metropolitan Electric Tramways (Ltd.) propose to obtain 
powers to adopt the railless trolley system of traction on the road 
between the Golder's Green tube terminus and Hendon. 

Àn inquiry was held at Rhyl last week into an application by the 
Council for permission to borrow £5.000 for the electricity under- 
taking. 

Amble Council are recommended by Mr. C. Esmarch. consulting 
engineer. to erect and equip electricity works at an estimated cost 
of £4,163. 

Belfast Tramways and Electricity committee have approved the 
scheme of the city electrical engineer (Mr. Bloxam). for putting down 
additional plant at the electricity works at a cost of £62,200. The 
committee have also agreed to erect and maintain 16 arc lamps for 
public lighting at £10 per lamp per annum. 
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Balmain (N.S.W.) electricity works were opened by the Mayor on 
Sept. 30th. The ownersof the works are the Electric Light & Power 
Supply Corpn. Some brief particulars of the plant are given on 
another page. . ZEE 

A Swiss syndicate has been formed for exploiting the numerous 
cataracts existing on the Catalonian side of the Pyrenees and for 
supplying power to the industrial district of Barcelona. 

Cordova (Argentine) Light & Power Co. have now made arrange- 
ments for extensions of their undertaking, and have let contracta 
for the construction of additional tramway lines. &c., to Messrs. 
J. G. White & Co. 

The liability of tramway undertakers in respect to parcels ac- 
cepted for delivery in a reasonable time came before Judge Parry 
at Manchester. 

It is to be noted that the date of the “ Ladies’ Night" concert of 
the Electro-Harmonic Society is Monday next, not Friday as 
customary. 

Ап extensive scheme of telephone construction in Italy is about to 
be submitted to the Italian Parliament, estimated to cost about 
£1,000,000 sterling. i 

Legal.—The Welsbach Metal Filament Lamp case was again before 
Mr. Bros at Clerkenwell (London) Police Court on Saturday. After 
further evidence had been heard, the case was again adjourned. 

The Court of Appeal on Tuesday dismissed defendants’ appeal in the 
action of the Bristol Gas Co. v. Bristol Tramways & Carriage Co. 
from a decision of Mr. Justice Phillimore affirming an award of the 
arbitrator appointed under the Tramways Act, 1870. A dispute 
had arisen between the Companies in regard to the liability for addi- 
tional expense incurred by the Gas Company in obtaining access to 
their service pipes owing to the construction of the tram lines. The 
arbitrator had awarded a certain sum to the Gas Company, and this 
award has now been confirmed. 

Companies Meetings and Reports.—The Allgemeine Elektricitäts- 
Gesellschaft (Berlin) have declared a dividend of 13 per cent. for the 
past year, compared with 12 per cent. for the previous year. 


INSTITUTIONS AND SOCIETIES. 


PHYSICAL Society's ExurBiTION.— It is announced tha: the date 
of the Annual Exhibition held by the Physical Society of London, 
which was fixed some time ago for December 10th, has been altered to 
Tuesday. December 14th, so that the Exhibition may be open in the 
afternoon as well as in the evening. 

BIRMINGHAM LOCAL SECTION OF THE INSTITUTION OF ELECTRICAL 
ENGINEERS.—At the first meeting of the session last week the retiring 
chairman, Dr.]Kapp, announced that the Council of the Institution 
had agreed to extend the area of the Birmingham local section. 
This is now to include the whole district within a 50-mile radius, with 
the exception of Nottingham and the Potteries. The Snembership 
of the section will thereby be increased from 330 to 401. 

ASSOCIATION OF TEACHERS IN TECHNICAL IwsTITUTIONS.— The 
fifth annual general meeting of this Association was held'on Saturday 
last at St. Bride's Institute, London, E.C., with Mr. J. Wilson, 
President of the Association, in the chair. 

The report of the Council for the year 1908-9 states that the 
Association has steadily advanced in strength, reputetion and 
influence. Two new branches—Glasgow and the West of Scotland, 
and Northumberland and Durham—have been formed. А sub- 
committee has drawn up a series of recommendations respecting the 
conduct of the City and Guilds examination in Electrical Engineer- 
ing, and these recommendations have been placed before the branches 
for their consideration before action is taken. А minimum scale of 
salaries for teachers in technical institutions has been formulated by 
the Council, and it is hoped that this scale may serve as a standard 
below which the salaries fixed by education authorities will not fall 
in the future. The resolutions adopted at the &nnual conference, 
held this year at Liverpool, are given in an appendix to the report. 
These resolutions appeared in our account of the conference published 
in our issue of June 4th last. 

MERCHANT VENTURERS' TECHNICAL CoLLEGE.— The prizes and 
medals gained by students of this college will be distributed in the 
Great Hall on Friday, December 10th next, by Mr. James C. Inglis, 
President of the Institution of Civil Engineers and general manager 
of the Great Western Railway Co. The Master of the Society 
of Merchant Venturers will preside. 

FaRADAY House OLD STUDENTS’ AssoCIATION.—À smoking 
concert and At Home willbe held under the egis of this Associa- 
tion at Faraday House, Southampton-row, London, W.C. on 
Friday, December 3rd, from 8 p.m. to 11 p.m. Dr. Alex. Russell, 
the new principal of Faraday House, will take the chair at the concert. 


ARRANGEMENTS FOR THE WEEK. 


Le 


PRIDAY, November 12th (to-day). 
NORTHAMPTON INSTITUTE ENGINEERING SOCIETY. 

5:45 p.m. Meeting at the Northampton Institute, St. John-street, 
Clerkenwell, Е.С. Paper on “ Application of the Steam 
Turbine to Marine Propulsion," by Mr. Н. Dicksee. 

| PuysicaL ВОС1ЕТҮ or LONDON. 

8 p.m. Meeting at the Imperial College of Science, Imperial 
Institute-road, South Kensington. Agenda: (1) “ On the 
Absorption Spectrum of Potassium Vapour," by Mr. P. V. 
Bevan; (2) Some Further Notes on the Physiological Prin- 
ciples underlying the Flicker Photometer, by Mr. J. S.] Dow: 
(3) Exhibition of a Colour Perception Spectrometer,” by 
Dr. F. W. Edridge-Green; (4) “ Tables for Ber and Bei and 
Ker and Kei Functions, with further Formule for their Com- 
putation," by Mr. H. G. Savidge. 

SATURDAY, November 13th. 
BIRMINGHAM AND DISTRICT ELECTRIC CLUB. 

7 p.m. Meeting at the Colonnade Hotel, New-street, Birmingham.. 
Paper on ‘ Problems of Power Generation and the Trans- 
mission and Distribution of Electrical Energy," by Mr. Carl 
de Hoedt. 

MONDAY, November 15th. 
THE Evectro-HarmMonic SOCIETY. 

8 p.m. Concert in The King's Hall, Holborn Restaurant. 
Night. 

TUESDAY, November 16th. 
THE UNIVERSITY oF LIVERPOOL ENGINEERING SOCIETY. 

§:30 p.m. Meeting in the Lecture Theatre, Walker Engineering 
Laboratories. Paper on The Application of Geology to Civil 
Engineering,” by Mr. H. Lapworth. 

THE INSTITUTION OF CIVIL ENGINEERS. 

& am. Meeting at Great George-street, Westminster. Papers on 
(1) “The Single-phase Electrification of the Heysham, Morecambe 
and Lancaster Branch of the Midland Railway," by Messrs J. 
Dalziel and J. Sayers; (2) The Equipment and Working 
Results of the Mersey Railway under Steam and under Electric 
Traction," by Mr. J. Shaw; (3) “ The Effect of Electrical 
Operation on the Permanent Way Maintenance of Railways, as 
Illustrated on the Tynemouth Branches of the North Eastern 
Railway," by Mr. C. A. Harrison. Adjourned Discussion. 

MANCHESTER SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 

7:30 p.m. Meeting in Physical Laboratory, The University, 

Manchester. Paper on Telephones," by Mr. L. E. Wilson. 
JUNIOR INSTITUTION OF ENGINEERS. 

8 p.m. Meeting at the Royal United Service Institution, Whitehall. 
Presidential address on “ Recent Warship Machinery," by 
Engineer Vice- Admiral Н. J. Oram, C. B. 

GLascow SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 

8 p.m. Meeting at 207, Bath-street, Glasgow. Inaugural Address, 

by the Chairman, Mr. E. G. Tidd. 
WEDNESDAY, November 17th. 
THE SoutH WALES INSTITUTE OF ENGINEERS. 

7 p.m. Meeting at Institute Buildings, Park-place, Cardiff. 

LEEDS LOCAL SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 

7:15 p.m. Meeting at The University, St. George's Square, Sheffield. 
Paper on “ Some Experiments on Single and Stranded Fuses,” 
by Mr. W. T. Maccall. 

STUDENTS’ SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 

7:45 p.m. Meeting at 92, Victoria-street, S. W. Address on * The 
Importance of Attention to Details,” by Mr. J. H. Rider. 

Roya Society OF ARTS. 
8 p.m. Meeting at John-street, Adelphi, W.C. Address by Sir 
W. H. White, K.C.B., F.R.S. 
Rovar MicnoscoPicAL Society. 
8 p.m. Meeting at 20, Hanover-square, W. 
FRIDAY, November 19th. 
GLASGOW STUDENTS’ SECTION OF THE INSTITUTION OF ELECTRICAL 
ENGINEERS. 

7:30 p.m. Meeting at the Technical College, Glasgow. Paper on 
The Localisation of Breaks in Submarine Cables," by Мг. W. 
H. Young. 

THE INsTITUTION ОЕ MECHANICAL ENGINEERS. 
8 p.n. Meeting in the Institution House, Storey's Gate, St. James's 
Park, S. W. Paper on An Internal Combustion Pump, and Other 
Applications of a New Principle," by Mr. H. A. Humphrey. 


Ladies: 


The Corps of Electrical Engineers (London Division). 
Officer Commanding, Col. R. E. B. Crompton, C.B. 

The following orders have been issued for the current week :— 
Monday, Nov. 15th, А” Company.—Technical Drill, 7 to 9:30 p.m. 
Tuesday, Nov. 16th. B" Company.—Technical Drill, 7 to 9:30 p.m. 
Wednesday, Nov. 17th.—Gymnasium, 6:30 to 9:30 p.m. 

Thursday, Nov. 18th, C" Company.— Technical Drill, 7 to 9:30 p.m. 
Friday. Nov. 19th, * D" Company.—Technical Drill, 6:30 to 7:30 p.m. 

Company Supper at The Feathers,” at 8 p.m. Names must be given 

in as soon as possible, as accommodation is limited. | 
Saturday, Nov. 20th, “ B" Company.—Week-end run at Coalhouse 

Fort. Parade at Fenchurch-street Station at 3 p.m. Tickets will be 

issued at the station. 
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INAUGURAL ADDRESS TO THE BIRMINGHAM LOCAL 


SECTION OF THE INSTITUTION OF ELECTRICAL 
ENGINEERS.* 


BY R. K. MORCOM. 


Summary.—The speaker surveys the present position of the electrical 
industry from the point of view of one keenly interested in the progress 
of electricity but not actually engaged in electrical engineering. He 
analyses the details of production, exports, prices, distribution of capital, 
&c., for recent vears, and shows that, had it not been for increased pro- 
ductivity, the first seven years of this century, except 1904, would have 
been progressively profitable. In 1908 there was a severe depression, 
the reasons for which are made clear. He also refers to the impor- 
tance of engineers being equipped with the highest training, so as to hold 
their own in competition, and in conclusion emphasises the importance 
of mathematics, which, he believes, will take a man further than any 
other training. 


There appears to be no doubt that at present the electrical indus- 
try is passing through difficult times. "There is а great deal of 
severe competition, both home and foreign, and the market itself is 
not expanding as satisfactorily as in the past. Having, as I have, 
& keen interest in the progress of electricity, but being, as it were, 
on its borderland, I may be able to survey the position from a some- 
what special point of view. More particularly I wish to consider 
the state of the primary branch of the industry—namely, large 
electrical engineering—which will be referred to as the industry 
in many places. In some respects the state of the electrical industry 
is difficult to analyse. Its development depends upon the develop- 
ment of a practically new science. and its progress is affected not 
only by the general progress of trade, but also by the success of its 
competition with older methods of attaining particular ends. In 
studying the period from 1900 to the present day from available 
statistics, it at once becomes apparent that immediately the dis- 
turbance caused by the South African War had subsided, the trend 
of trade was upwards on a very steep curve, except that 1904 and 
1908 were noticeably periods of depression. So far as the Board of 
"Trade returns for total imports and exports are concerned. the 1904 
depression is masked by the demands of the Russo-Japanese War, 
whereas that of 1908 is obvious. To find the signs of the former 
depression we must go to other figures. Among the chief users of 
electrical power are the textile, the iron and steel, engineering, ship- 
building, chemical and mining industries. A study of the Board of 
Trade returns for these industries reveals the signs of depression not 
in the textile industry, which shows a steady increase up to 1907. 
but in the others. The depression of 1908 is much more marked, 
and statistics show a retrograde movement all round—a very serious 
one in the textile trade, and actual decreases in all the other above- 
mentioned industries. 

Another important consideration bearing on the progress of the 
industry is to be found in the expansion of public supply. Published 
figures show that whereas there was an increase from 1906 to 1907 
of 179 million units. the increase from 1907 to 1908 was only 104 
million units, The increases of plant installed for supply under- 
takings have likewise fallen off considerably in the last year or two. 
The traction figures for municipal trams also extended but slowly 
during 1908. The Board of Trade returns treating of the electrical 
industry itself are incomplete and unsatisfactory. Roughly, they 
reveal that whereas our imports of electrical machinery have since 
1903 maintained a fairly constant level of. say, £600.000, our exports 
have risen from just under half a million to about one and one-third 
million. Figures of electrica! exports and importe, excluding 
machinery. have been subject to various adjustments and classifica- 
tions which obscure them, but the position may be summed up by 
saying that the imports have shown an almost steady rise, while 
exports fell severely in 1904 and again in 1908. 

The exact value of our home market for electrical machinery is 
one that is difficult to estimate. The census of production figures 
for the industry are not available, and unlike some of our foreign 
competitors, we do not seem anxious to publish particulars of our 
sales. I endeavoured to get at it in а roundabout way as follows: 
I obtained, after considerable inquiry. particulars of the number of 
employés of leading firms. I also got from some of them the pro- 
portion existing between the export and home trade in a sufficient 
number of cases to suggest an average figure. The average was 
taken, the percentage from each firm being properly weighted by 
multiplying it by the number of employés. The results are as 
follows: The rate for 1908 works out at 31} per cent. foreign and 
683 per cent. home. The figures are necessarily approximate only, 
but indicate that our home consumption is in the neighbourhood of 

£3,000,000, our exports one and one-third million, and imports half 


* Abstract of the Presidential Address delivered last week by the 
Chairman of the Birmingham Local Section. 
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a million. In comparison with those in previous years our exports 
appear to have increased faster than the home consumption. 

Another noticeable point has been the falling off in the ratio, in 
our home consumption, between work for public service to that for 
private service. A recent estimate of the municipal demand was 
about 14 million per annum. To-day’s figure is probably a good 
deal less than this. Estimates of the output of other branches of the 
industry, which I glean from evidence collected in the Tariff Com- 
mission's report, are that the home consumption of electrical fittings 
is between £300.000 and £400,000 per annum, of which about half is 
imported. For lamps the home consumption is about 20 million 
lamps, of which about 7 millions are imported. 

Turning next to raw materials, the most noticeable feature is the 
rise in price of copper in 1906-7 to а value double that prevailing in 
1894-5. This rise occurred on a falling market for electrical ma- 
chinery, and was а factor in producing considerable distress to 
manufacturing concerns. The price of pig iron from a very low 
figure in 1901 has risen steadily, and was in 1908 nearly 70 per cent. 
above the former figure. Under these conditions of output and 
prices of raw materials what has been the progress of selling prices ? 
As an indication I propose to take instances which represent the 
general trend, selecting the branch for which the figures are most 
easily accessible to me namely, generating sets for coupling to 
high-speed engines. I propose to give the price per kilowatt of 
alternating and direct-current machines of about 250 kw. and about 
1.000 kw. The averages thus obtained for 1901-2 were £3-6, £3-4, 
£2-6, £3-0 per kilowatt. These started at once to fall. first slowly, 
then rapidly in 1904, and then again gradually, till to-day the corre- 
sponding figures are £1-9, £1:85, £1:5, £1-55. The trend of prices 
has been similar in practically all branches of the trade, and in the 
allied industries of stationary engine building and steam turbine 
building. The increased price of raw materials in 1906-7 made no 
difference to the rate of fall. 

The causes assigned for the fall are three-fold. Some put it down 
to foreign competition, either real or feared, others to over-productive- 
ness in the industry, others, again, to depression of general trade. А 
satisfactory feature is that up-to-date machines are better designed 
and more reliable than the older; they are better manufactured and 
much better standardised. A few years ago, to meet the cut prices, 
some machinery was turned out of inferior design, but the mistake 
of such a policy has been clearly shown, and my own experience is 
that our manufacturers now turn out the finest machines in the 
world at prices far below their true value. 


— — — — 


Lamps, s Instru- | . 
. Large . fitting Traction nen tend: Foreign 
Year.| engineer- | Cables acces- | | agen- 
я апа . accu- 
ing. eie sories. cies. 
wiring mulators.| 
1896 | 1,700,000 | 1,400,000 ` 880,000 . | 450,000 | 130,000 
1902 | 5,000,000 | 2,500,000 ! 2,200,000 600.000 900,000 | 500,000 
1908 | 9,000,000 | 3,200,000 | 4,300,000 | 500,000 1.400, 000 500,000 


A further point that needs consideration is the distribution of 
capital in the industry. It will be seen from the figures I have 
tabulated that much the largest rise in capital has been in the industry 
I am specially considering, and this branch is the one which accord- 
ingly will suffer most from internal competition. The stress in 
other branches is more likely to occur from foreign competition or 
that due to the large engineering factories taking up accessories as a 
sort of by-product. The tendency nowadays is towards wholesale 
manufacture and the accumulation of subsidiary manufactures into 
the hands of large firms whose business is of such a nature as to be 
akin to the particular subsidiary. It is generally a mistake to 
endeavour to link up two industries which require staffs of abso- 
lutely different training. For instance, engine building pursued by 
electrical firms has not, on the whole, been a great success, and prob- 
ably always leads to waste in staff expenses. 

In a way the engineering section is a young industry, but past its 
infancy. In its infancy it suffered from one very bad slump in the 
early and middle 80s, due to the great rush of capital into the 
industry, based on a mistaken idea as to its immediate future. As 
a result, competition was so keen as to reduce profits to vanishing 
point. Improved methods of manufacture and gradual realisation 
of the over-eager anticipations of the companies gradually steadied 
the industry into one of increasing prosperity. The beginning of the 
twentieth century seems to have heralded harder times. The older 
companies, led on by their excellent trade, increased their capital. 
and new enterprise was tempted in by the evident prosperity of the 
business, till to-day we are again in the position that if all our works 
were full, the demands of our home and export trade would not be 
enough to take their output. 

In connection with the above summary of figures, the published 
remarks made at the various company meetings are of interest. In 
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1901-2 there was а great bustle in the industry, and manufacturers 
were evidently starting on а big campaign of development. In 
1903 there were gereral reports of improving trade and growing 
business, wit a few complaints of small profits due to the inaugu- 
ration of new factories. In 1904, foreign competition was severely 
felt. and а heavy fall of prices occurred. In 1905 the general report 
was that competition was increasing, though the volume of business 
was improving. In 1906 raw materials rose in price, but no rise 
occurred in the price of electrical goods. The evidence all points to 
considerable increase in the volume of trade in 1906 and 1907, in 
spite of a marked reduction in the increases of municipal expenditure. 
Reports show that improvements in organisation and design were 
having their effect in coping with the reduced scale of prices, but 
towards the end of 1907 the cheerful tone disappeared and a severe 
depression set in, the reasons for which, as well as its character, will 
be quite clear from what has been said about the very obvious slump 
of 1908. It is certain that had it not been for increased productivity, 
the first seven years of this century, excepting 1904, would have been 
progressively profitable. 

The introduction of the metallic filament lamp has undoubtedly 
reduced the requirements in machinery, and it remains for the 
increased cheapness and efficiency of electric light to stimulate the 
demand to a pitch when plant requirements shall again assume an 
upward grade. Cheap electrical power is encouraging further indus- 
trial application, and if experience of heavy traction, at present on 
its trial, is satisfatory, it is only a matter of time before this appli- 
cation is extended. In shipbuilding more and more work is being 
done electrically, and the electrical requirements of ships are 
growing, while at present the air is full of rumours of the close 
approach of electro-marine propulsion. All these things give hope 
that, as the capitalisation which caused the slump in the early 80's 
was justified in the 90's, that of the first decade of this century may 
be justified in the second. 

But to cause such à demand capital and enterprise are required. 
I use the word capital in the usually understood sense of capital in 
bulk. Without it we must look to great restriction of our home 
market, which is at present our chief one, with the likelihood of 
foreign competition such as occurred in 1904. The other great 
markets of the world are practically closed to us. Our Colonial 
industries, though growing rapidly, are not yet large enough to make 
up the deficit, and the same may be said of various non-manufac- 
turing countries. The industry is so large and important that in 
foreign countries it receives special support from their Governments. 
It is estimated that the whole of the electrical industry in this coun- 
try employs 300,000 persons, so that its prosperity may seriously 
affect the question of unemployment. In the large engineering 
branch capital must play a great part; but it cannot keep wages 
secure unless it is secure itself. . Such security requires a large enough 
market. In an industry so specialised, and which requires a great 
amount of brain work, a great deal of expensive machinery, and 
large purchases of raw material, the capitalisation must be high. I 
find from details of our leading companies that on the average £300 
of capital must be found to provide workshop, tools. security, and 
trade for every single workman. . The average capital expended on 
buildings and plant is nearly £200 per man employed. Careful 
organisation, with increasing trade, will enable this figure to be 
reduced. In many instances the staff expenses for technical and 
clerical work are as high as the wages bill; the importance of this 
clerical element is often overlooked when discussing the relation of 
capital to labour. I would like to enlarge upon the internal relations 
of manufacturing, but the information is very hard to obtain. In 
this connection the annual report of the American G.E. Co. is most 
interesting. From the 1907 report I glean the following: Area, 
4,770,000 sq. ft. ; employés, 28,000; cost, $1.12 per square foot ; 
orders, $60,000,000 ; capital, $64,000,000. 

We are now so well equipped with fine technical schools and uni- 
versities, and they have such splendid men on their staff as pro- 
fessors, that we may rest assured that engineers are being turned 
out equipped with the highest training. and able to hold their own 
in any competition. This, above all, will ensure our industry show- 
ing progressive improvement, which will keep the market alive. It 
has been pointed out that the modern engineer may have to be a 
physicist, mechanic, accountant, salesman, organiser of labour, and 
judge. You cannot be educated to all that; and all that our 
teachers can do is to lay the right foundation of knowledge and leave 
experience to do the rest. "There is one point on which I feel strongly, 
and that is that there is rather а tendency to discourage pure in 
favour of applied science. The value of mathematics, in particular 
as & training, should never be overlooked. Given zeal, I believe that 
mathematics, and plenty of it, will take а man further than any 
other training. It will give him that most valuable commodity, a 
well-orde:ed mind. A sound mathematician can always more 
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readily specialise on a physical subject than another man—he is 
trained to reason. Too many engineering text-books are now 
written which make a boast of their non-mathematical nature. It 
certainly makes the book fatter and more expensive, but mathe- 
matics are labour-saving appliances, and should be used. Those 
who cannot use them should take the results they produce for granted 
like a labourer with a complicated automatic. 

The number of successful barristers whose training has been 
mathematical is large, and any of us who have been in contact with 
a barrister on a technical subject must have been surprised at the 
great command of that subject which he can acquire at short notice. 
Take a mathematician, give him a workshop training, and let him 
read the technical papers instead of the sporting columns of the 
daily press, and he will make an engineer. If he also has the gift of 
common sense and zeal for his profession he will make a good engi- 
neer. An engineer whose knowledge of mathematics and pure 
Science is rudimentary is to his truly educated confrere much what 
a pianola player is to a pianist. And this brings me to my conclu- 
sion on & point at which manufacturers, educationalists, and this 
institution are on common ground. For it is only by keeping in the 
forefront of scientific production that we can hope to secure for our- 
selves a prosperous industry and &.respected profession. 


A DAMPED QUADRANT ELECTROMETER FOR 
SUBMARINE CABLE TESTING. 


BY R. M. SAYERS. 


Summary.—The author describes a modified Dolezalek quadrant 
electrometer, which he has found very useful in testing laid submarine 
cables. The method of using the instrument is given in detail, supple- 
mented by comparative tests made with the galvanometer and the 
electrometer. 


In the early days of submarine telegraphy such distinguished 
pioneers as Latimer Clark, Cromwell Varley and Fleeming 
Jenkin all expressed the opinion that testing the insulation of 
laid submarine cables by observation of loss of charge by means 
of an electrometer was incomparably superior to testing by 
means of measuring the leakage current through a galvano- 
meter.* 

Although great improvements have since been made in 
galvanometers (in the shape of aperiodic d'Arsonvals), it is 
doubtful whether the above electricians would qualify their 
opinions, as the greatly increased weight of submarine cable 
cores of to-day, with their larger capacities and smaller con- 
ductor resistances, transmit with greater intensity and rapidity 
not only telegraphic signals, but also the disturbances caused 
by local variations of the earth's potential and magnetic field, 
which give rise to such perturbations of the testing galvano- 
meter, but which are hardly perceptible with the electrometer. 
There is no other instrument with which it is possible to test 
a long cable with a very low battery with any approach to- 
accuracy, and the convenience of an electrometer for testing 
short lengths, joints and high-resistance condensers is well 
known. | 

Notwithstanding the eminent sponsors before mentioned, the: 
electrometer does not appear to have come into general use for 
submarine cable testing. The probable reason for this neglect 
is that the Thomson pattern of quadrant electrometer, with its 
concentrated sulphuric acid, great complexity and delicacy is 
not quite a nice piece of apparatus to carry about, and though 
when once set up it requires little or no attention for months, 
it can hardlv be called portable. | 

Some years ago Dr. F. Dolezalek described a very simple 
form of quadrant electrometer, and instruments made 1n accor- 
dance with his published designs are now manufactured by one 
or more British instrument makers. The writer has used this 
electrometer (slightly modified) during the past four years with 
very satisfactory results for testing laid cables, and the means 
employed may be of use to those engaged in similar work or 
in testing dielectries of very high resistance. 

Fig. 1 is а general view of the instrument with the case re- 
moved. The needle ” N (of paper thinly coated with metal, 
of buckled form ensurirg ample rigidity) carrying the mirror M 

did 


* Journal Soc. Tel. Engineers, Vol. II., 1873, p. 169, et aeq. 
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is suspended by a quartz fibre, F, which is detachable, being pro- 
vided with a rectangular hook at each end engaging with eyes 
upon the torsion head and needle respectively. With these 
hooks, which are of square section aluminium wire, no slack 
or backlash is experienced, and fibres of various dimensions 
may be rapidly interchanged. QQ are the brass quadrants 
mounted on ambroid insulators, AA, the opposite pairs of 
quadrants being connected as usual. In the figure two ad- 
jacent quadrants are shown swung open on a hinge, to allow 
of access to the needle. The two pairs of quadrants are con- 
nected to terminals on the underside of the base, not visible in 
the figure. 

The needle is charged by means of the charging switch K, 
which consists of an insulated terminal with a brass rod ‘pro- 
jecting downwards, and carrying a light strip of phosphor- 
bronze at its lower end. By turning the terminal the strip can 
be brought into contact with the needle and then withdrawn. 

The whole instrument can be rotated in azimuth about the 
base B and clamped in any position by the screw S. The 
ebonite torsion head E is clamped by the screw D, and carries a 
brass rod, R, from an eye in the lower end of which the quartz 
fibre is suspended. This rod has a vertical adjustment con- 
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trolled by the nut T, by means of which the height of the needle 
in the quadrant box can be varied. The brass cover C, which 
serves as a shield from strong electrostatic fields, can be inde- 
pendently turned so as to make the lens L face in any desired 
direction.* The author works with a lamp and scale of 500 mm. 
divisions at a distance of 1-5 metres from the electrometer. 
This length can be increased with advantage when using a 
sufficiently bright light, such as a Nernst lamp. The quartz 
fibre suspensions are 6 cm. long. 

When using fibres not thicker than 0-010 mm. the resistance 
offered by the air to a needle of such light construction suffices 
to render the motion nearly dead-beat, without any further 
damping device being required. Such thin fibres, however, 
give too great a sensitivity for most cables, unless of very high 
insulation resistance or for very short tests. With thicker 
fibres the motion is far from dead-beat, and to obviate the in- 
convenience and delay caused by the repeated swings of the 
needle the writer has devised the electromagnetic damping 
attachment shown diagrammatically in Fig. 2. 


* This. description is condensed from a recent catalogue of the Cam- 
bridge Scientific Instrument Co. q.v. 
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The needle in this arrangement may with advantage be made 
of aluminium foil instead of silvered paper“ The stem is pro- 
duced through the underside of the needle N, and. is bent into 
a hook which supports an aluminium wire (26 B. W.G.) about 
11 em. long, to the lower end of which is attached a rectangular 
piece of copper foil, d, about 0-07 mm. thick and 3 cm. by 
1:7 em. sides. This copper damper hangs through a hole in 
the centre of the base B of the instrument, and inside а brass 
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tube, t, about 10 em. long by 2 em. internal diameter, attached 
to the base by screws, 88, passing through keyholes in the flange 
of t, so that the tube is easily detachable. l 
The instrument is set up with levelling screws on ebonite 
feet, so that the base is raised about 11 cm. or 12 cm. above 
the surface of the table, and a cicular permanent magnet 18 80 
placed that the tube t is between the poles n s of this magnet. 
The position of this magnet—which is of the pattern used in 
Mr. Sullivan's galvanometers—will be more clearly seen by 


Fic. 3. 


referring to the photograph (Fig. 3). The magnet can be pulled 
in or out so as to vary the damping as desired, thicker fibres 
requiring a stronger field than thin ones. The amount of damp- 
ing should be just sufficient to bring the needle to rest without 
overswing. | 

The magnet will be found to exercise a slight control on the 


| copper damper (which, however, is not a/disadvantage), copper 


\\ 
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having magnetic properties which are quite appreciable when 
measu ring such small forces as are necessary to twist the quartz 
fibres used in this instrument. In this position copper is found 
to be better than aluminium, having less pronounced magnetic 
qualities, and being a better conductor is a more efficient 


damper. 


. The method of testing best employed is, with some modifica- 
tion, very similar to that known as the “ inferred zero method." 
In this test the conductor of the cable, after having been charged 
is disconnected from the battery and left in connection with 
one pair of the quadrants of the electrometer, the other pair of 
quadrants being connected with one pole of the battery (the 
other pole of which is to earth). In this manner the difference 
of potential between the cable and the battery at any instant 
may be observed. If, be the difference of potential existing 
between a battery of P.D., V, and the conductor of a cable 
of capacity, K, and v, be the difference after an interval of t 
seconds, as is well known, the mean resistance R of the dielec- 


tric during this interval is given by 
| R. 04343 


If K is total, or per naut, capacity in microfarads, R will be 


total, or per naut, resistance respectively in megohms. 


Fig. 4 is a diagram of the connections necessary for taking 
the above test. Here the electrometer E, with its case earthed, 
has ita two pairs of quadrants connected to the two arms of a 
reversing key, K!. A very convenient type of key to use in 
this position is the old-fashioned “ Bavarian key.” The top 
bar of this key is connected to one end of a sub-divided high 
resistance, R, such as Varley’s slides, the other end of which is 
to earth. This resistance is a shunt across the poles of the 
battery B, which must be connected to the two ends of R 
through a reversing key, not shown in the figure. The lower 
bar of the Bavarian key can be joined either to the index I of 
the slides or to the cable under test. 

Before testing the cable it is necessary to charge the needle 
and find the “constant” of the instrument. With fibres 
sufficiently thick to require the damper being on the needle, it 
is possible to obtain three degrees of sensitiveness for every 
diameter, as follows. The case is always kept connected to 
earth. 

a. The battery being disconnected, the needle is completely 
discharged by momentarily connecting the needle to earth by 
means of the charging switch K (Fig. 1). On re-applying the 
battery to the quadrants the needle will receive a charge 
opposite in sign to that now on the quadrants; its potential 
will depend on the ratio of the capacity of the needle and 
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quadrants to that of the damper and tube, the total charge on 
the connected system of needle and damper being, of course, nil. 

b. The battery being connected to the top bar of the key K,, 
as in Fig. 4, and both arms of the key being up and in con- 
tact with the upper bar, the needle is momentarily connected 
with the earthed case by means of the charging switch. While 
this switch makes contact with the needle the needle is charged 
to an equal and opposite potential to that of the battery. The 
charge, however, is “ bound,” and on breaking the contact this 
charge will be distribmted over the needle and damper, with 
which the latter is in metallic connection. The sensitivity 
obtained by this means of charging the needle is about double 
that given by method a. 

c. Both arms of K, (Fig. 4) being depressed, the lower bar is 
connected with the index I of the slides, which 1s run back to 
the zero or earthed end, thus earthing the quadrants. By 
means of the charging switch on the top of the case the needle 
is then momentarily connected with the opposite pole of the 
battery to that with which it is intended to test the cable, the 
other pole of the battery being to earth. The charge thus com- 
municated to the needle will be found to give about three times 
the sensitivity obtained by method a. 

It is possible to obtain almost any sensitivity between that 
given by methods a and c by using various fractions of the 
whole battery when charging the needle. The slides offer 
obvious facilities for effecting this to which it is not necessary 
to refer here. Method c is not recommended for batteries of 
over 200 volts owing to risk of short-circuits in damper tube. 

When using a needle without the damper methods b and c 
will give the same sensitivity ; method a is not satisfactory. 
There may be found slight differences in ће “ constant " of the 
instrument for different poles of the battery, due to surface 
oxydation of the needle, &c. These differences are quite small, 
except with high sensitivities and thin fibres, but, being always 
exactly determinable, are not of importance. 

The very high insulating properties of the quartz fibres will 
be found to prevent sensible alteration of the charge on the 
needle trom hour to hour, and the absence of tendency to set 
is well known. | 


Examples of Sensitivities for Various Battery Powers and Diameters of 
Suspensions. Scale distance 1,500 divisions. 


Approx. Method i Deflection 
| Diam. of or ] per cent. 
Battery. of charging of whole Remarks 
fibre needle battery 
Volts Mm Divs 
100 0-008 BorC 760 
45 0-008 B or C 450 No damper. 
15 0-008 um 80 *Needle charge ' 
46 0-022 A 46 150 volts. 
45 0-022 B 97 
45 0-022 C 140 
100 0-024 A 22 
100 0-024 B 49 
100 0-024 C 78 
30 0-024 C 10 
300 0-030 A 40 
300 0-030 B 90 
150 0-030 B 21 
150 | 0:030 C 30 


Other things being equal, the sensitivity will vary inversely 
as the fourth power of the diameter of the suspension. Small 
variations in the sensitivity can be effected by means of the 
damping magnet, which, as stated above, exerts some control 
on the damper and needle. 

For most of the purposes of а cable station three different 
diameters of quartz fibre will be found sufficient —0-008 mm., 
0-020 mm. and 0-025 mm. The first will not require the damp- 
ing attachment, which, indeed, will make the motion of the 
needle too sluggish with fibres less than 0-020 mm. As, how- 
ever, the addition of the damper gives increase of sensitivity, 
fibres between 0-010 mm. and 0-020 mm. are not required. 

The potential of the needle (relatively to the case) when 
charged by the above methods will not be very great compared 
with the potentials to be measured. In fact, the largest 
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difference so obtained between the potential of the needle and 
the mean potential of the two pairs of quadrants will be of the 
order 2V, where V is the P.D. of the battery. Consequently 
the angular deflections will not be exactly proportional to the 
differences of potential producing them.* This difficulty is 
very simply overcome by using a flat scale placed slightly 
obliquely to the optical axis of the electrometer, as shown in 
plan in Fig. 5. With thin fibres giving high sensitivities the 
scale will have to be in the position indicated by the dotted 
line OA’, the zero end of the scale being to the left in the figure. 
For lower sensitivities the scale is slanted in the opposite way, 
as shown by the full line OA.  Proportionality within one 
division can be secured for differences of potential up to 
25 per cent. of the whole battery. 

The right position for the scale is quickly found by trial and 
error by observing deflections with two fractions of the whole 
battery, one preferably half the other. The needle must be 
always recharged after reversing the battery. The fractions 
of the whole battery above referred to are alwavs measured 
from the upper, and not from the earthed end, of the battery. 
For the reasons before stated the 10 per cent. between О and 
10 volts of а 100 volt battery will not give the same deflection 
as the 10 per cent. between 90 and 100. This latter, however, 
is the kind of P.D. we are measuring when observing the loss 
of charge of a cable or condenser, and so the inaccuracy of the 
instrument when measuring the former is of no importance. 

The true electrical zero of the instrument is that indicated 
when both pairs of quadrants are at the full potential of the 
battery. When the needle is perfectly symmetrically situated 
in the quadrant box, the mechanical and electrical zeros will be 
coincident ; this ideal condition is, however, not imperative. 

For testing a cable the lower bar of the key K,, Fig. 4, is 
connected with the arm of a trigger or Bright key, shown 
diagrammatically at K,. This kev is Joined up as indicated. 
Both arms of K, being “ар,” K, is moved to the right, thus 
charging the cable. One of the arms of K, is then depressed, 
and when sufficient time has elapsed to completely charge the 
cable, the arm of K, is placed in its middle position, freeing the 
cable, and, as its charge leaks away, the difference of potential 
between the cable and the battery will cause the needle of the 
electrometer to deflect. Observations are generally recorded 
at the end of each minute, the potential being calculated for 
the ist and every 5th minute, and the loss of charge and 
average insulation during every five minutes of the test 
evaluated. 

At the conclusion of the test the depressed arm of К, 1 
released, and the arm of K, is allowed to go over to the left- 
hand contact, thus earthing the cable. 

Several writers have stated that, owing to the effect of 
* absorption " the insulation calculated from an electrometer 
test differs from the resistance of the same cable as given bv a 
galvanometer; none of these writers, however, have specified 
the exact difference. "There is a difference, and the author's 
experiments indicate that this difference is not greater than 
that which probably will be found between two consecu- 
tive tests of а cable traversed by average earth currents, 
provided that the electrometer and galvanometer observations 
are taken over the same interval of electrification—that is to 
sav, for a 10-minute test, both with galvanometer and elec- 
trometer the first observation must be taken at the end of the 
first minute and the last at the end of the tenth, the time being 
counted in both cases from the moment of applying the battery. 

With the electrometer, the cable should be freed (for reasons 
to be shortlv given) at from the 20th to 40th second after the 
application of the battery, no observations, however, being 
recorded until the 60th second. In all cases an electrometer 
wil give a rather higher D.R. than will a galvanometer. 
With cables of average insulation the electrometer tests will 
be 2 to 5 per cent. higher; this difference will be greater with 
prolonged time of charge and with cables of abnormally high 
electrification and insulation. Accordingly, the shortest time 
of charge sufficient to completely charge the cable should be 
given. There are few cables where 30 seconds will not be 


6th Edition, p. 134. 


* See Ayrton, “ Pract. Electricity.” 
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found enough, and for short lines this time may Бе advan- 
tageously reduced. (If the time taken to obtain a balance on 
a Wheatstone bridge when taking C.R. of the line be multiplied. 
by four we shall have very closely the time required to charge 
the cable with the far end free, provided the resistance of 
the proportional arms of the bridge is low compared with the 
C.R. of the cable.)* 

The charge “ absorbed " in the dielectric may be, perhaps, 
regarded as oozing out as the potential of the conductor falls, 
and consequently this potential will be higher than if no absorp- 
tion were present, and make the apparent resistance higher. 

In Fig. 6 the full line represents the variation of potential 
with time for a highly insulated capacity. This curve is re- 
duced from one of many given by actual experiment. + The 
dotted line is the theoretical curve which would be obtained 


Fic. 6. 


were no absorption present. In Fig. 7 log V is plotted. With a 
metallic conductance in place of an absorbing and electrifying 
dielectric resistance this latter curve would be a straight line. 
In both figures it will be noted that the potential“ hangs ир?” 
for the first few moments after freeing, and for a short length 
the curve is concave instead of convex to the axes of V and t. 
The whole curve (Fig. 6) is shifted to the right along the axis 
of time. This hanging up effect will be more marked with 
prolonged times of charging. 

The cotangent at any instant to the curve in Fig. 7 will be 
directly proportional to the resistance at that instant, f and it is 
evident that the first few moments after freeing must be 
ignored, and accordinglv in no case where the figures are 
desired to be comparable with galvanometer tests must the 
time of charge be so long as a minute, but as directed ahove 


the cable having been charged for, say, 30 seconds, the first 
observation should be taken at the end of the 60th second, 
counting from the first application of the battery. 

An electrometer is peculiarly adapted for measuring the 
average insulation during an interval, while a galvanometer 
gives the actual resistance at anv particular instant. There 
are few cables where earth currents are so small that single 
readings—say at the 1st, 2nd and other minutes—are of any 
value; consequently it is the general practice to observe 
galvanometer deflections every 15 seconds (or more frequently) 
for five or more minutes, take the mean of all these readings 
p. 51, vol. I. 


T It must not be 1 (ий this that the resistance at any particular 
instant can thus be graphically determined with any degree of accuracy. 
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and thence calculate the average insulation resistance. Thus 
in a 10-minutes test there would be 37 readings with a galvano- 
meter; with an electrometer the resistance can be evaluated 
with a greater probable accuracy from two observations only, 
one each at the Ist and 10th minutes, though intermediate 
readings at the full minutes would generally be put down for 
purposes of recording the electrification. * 

Some comparative tests with galvanometer and electrometer 
on laid and other cables are appended. 


Mean D.R. per Naut, Mile. 


Dura- Time 
No. | Length. | tion of By By of Battery. 
test. Galvano- Electro- charge. 
meter. meter. | 
NautMile Mins. Megs. Megs. | Sees. Volts. 
1 1,286 30 14,830 15,200 | 40 | 100 
2 1,779 | 30 22,220 22,440 60 100 
3 1076 | 30 102,000 111,250 60 100 
4 1.639 30 81,000 86,260 60 100 
5 32-14 15 14,610 14,750 15 100 
34,500 2 100 
34.500 20 100 
6 1:6 | 5 33,000 135,420 ' 40 100 
(36,130 60 100 


No. I is a cable tested from Coney Island, which, owing to 
the vicinity of the electric power systems in New York, is one 
of the worst places for cable testing. 

Nos. 2, 3 and 4 are also laid cables, and the electrometer 
tests would probably have been in far closer agreement with 
the galvanometer tests had 30 seconds charges been given in 
place of 60 seconds. 

In conclusion, a few hints as to mounting the fibres may be 
of assistance. By working on the surface of a mirror the finest 
fibres are clearly visible. Shellac varnish and a hot iron will 
be found the easiest way of attaching the finer fibres to the 
hooks, and shellac or coementium for the coarser ones. Opera- 
tions should be carried on in a room free from draughts, and 
the fibres must be fingered as little as possible. Quartz will 
be found far easier to work with than the silk fibres used in 
astatics. The diameters can be measured with a microscope 
fitted with stage and eyepiece micrometers. Fibres are sup- 
plied by the makers within 0-001 mm. or 0-002 mm. of any 
desired diameter. 

The writer is indebted to Mr. H. A. Tavlor for many sugges- 
tions and considerable assistance in developing the use of this 
instrument, and to Mr. T. Clark for facilities for testing many 
lengths of cable. 


THE SINGLE-PHASE RAILWAY BETWEEN ROTTER- 
DAM, THE HAGUE AND SCHEVENINGEN. 


(Concluded from page 98.) 


ROLLING STOCK. 


. The rolling stock at the present time consists of 19 motor cars and 
nine trailers. A general view of the front of a motor car and of a 
four-car train are shown in Figs. 9 and 10 respectively. The cars are 
arranged with central corridors, the seats being placed each side and 
separated from each other by a low partition. The roofs are specially 
designed to reduce air resistance to a minimum. Two types of 
motor car are being used, the first of which is intended for both 
second and third class passengers and the second for second class 
alone. The first kind of car is fitted with four sliding doors, dividing 
each class into two parts, for smokers and non-smokers respectively. 
These cars have 24 seats for second class passengers and 49 for third 
class passengers together with room for about 14 standing. The 
second class car has room for 56 passengers sitting and 14 standing. 
Doors are fixed at each end so that access can be gained to the next 
car. Great attention has been paid to the interior architecture of 
these cars with the result that a highly artistic design has been 
obtained. Each car is fitted with a well-thought-out scheme of 
electric lighting and heating, an arrangement which is very necessary, 
as in the winter the cold is sometimes intense. 

The driving platform contains, besides the controller, a switch for 
working the brakes both automatically and by hand, a lever for rais- 
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ing and lowering the collector and the valves for working the sanding 
equipment and the whistle. On the driving platform above the motor 
bogie there is also the controller for an electrically-driven blower 
for cooling the motors. On each driving platform there are also two 
switchboards on which are fixed switches and fuses for controlling 
the heating, interior and signal lighting, switch-operating current 
and compressor and blower motors. 

The car body rests on a frame of channel iron on which the coup- 
lings and buffers are fixed, this frame being carried on two two-axle 
bogies. These bogics have been designed with special reference to the 
high speed at which the trains are to run, and they differ from the 
usual arrangement in that there are no bolsters but only a king pin, 
which can move in a direction at right angles to the length of the car, 
and is held in the middle position by means of strong springs. The 
weight of the car body is carried by two side rubbing plates on the 
bogie. These reduce by their friction the side motion of the king 
pin when going round curves. In general the bogies are fitted 
with a double-spring arrangement, both plate and spiral springs being 
used, and each wheel is fitted with two brake blocks. The braking 
action can be increased by means of sanding apparatus. 

For driving purposes only one bogie of each motor car is fitted with 
motors, while to the other is fixed a 5 n.r. alternating current motor, 


Fic. 9.—Fronr View оғ MOTOR Can. 


working at a voltage of 110, which drives the air pump supplying the 
necessary compressed air to the brakes, and for raising and lowering 
the collector, as well as to the sanding apparatus and the whistle. 
Adequate protection of the driver and passengers is obtained by 
only fixing low-tension conductors on the driver's platform, and in the 
cars, the maximum voltage being 300 volts АП high-tension parts 
are exclusively fixed in a special chamber, all accessible parts of 
which are well earthed The conductors are carried in iron and steel 
troughing, which is fixed on uninflammable supports. In the various 
compartments of the coaches are fixed warning apparatus, by means 
of which not only can the brake be applied but the working current 
cut off from all the motors in the train. The sides of the car are 
electrically connected with the frame, by means of copper strip, 
while those parts of the roof underneath the collector are also pro- 
tected by means of earthed plates, and are connected to the other 
parts of the car by earthing strips, so that protection in the event 
of conductors breaking is ample. А lightning arrester is also fixed on 
the roof of the car to protect the train against atmospheric dis- 
charges. | opi 
Besides the motor cars there are nine trailers seating 88 third-class 
passengers with room for 20 more standing. The lighting and heat- 
ing of these cars are carried out from the motor cars by means of flexible 
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connecting cable, while the control cable is also led through the cars 
80 that multiple control can be employed. 

The electrical equipment of these cars consists essentially of the 
following parts: On the high-tension side the collector, the high- 
tension Switch and the lighting and power transformers. On the 


= 


maximum speed of the train being 55 miles an hour. Тһе motors 
are totally enclosed and are in general details of the standard Siemens. 
Schuckert compensated series type. They are provided with auxiliary 
poles which are excited by current of such a phase that at any deter- 
mined speed the transformer and reactanoe voltage are both 
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Fic. 10.—FovR-caAR TRAIN. 


low-tension side, the motors and switching apparatus, the lighting, 
heating circuits and the two auxiliary motors for the brake and blower. 
The high-tension current is lead into the car through two collectors 
placed on the roof, these being fixed on 12 insulators. The actual 
collecting plate is of aluminium, and is lubricated by means of a 
heavy grease. The collector is 
spring controlled as regards 
rotation, and can be raised and 
lowered in a vertical direction 
by chain gearing which is worked 
either by hand or by a com- 
pressed air arrangement. The 
compressed air equipment being 
at the same time in connection 
with all the collectors on one 
train, the whole of these can be 
lowered at once from one driving 
platform or the other. 

The high-tension conductor 
is connected to two high-ten- 
sion fuses, placed in a special 
chamber, through a choking 
coil, and where it passes through 
the roof is protected by means 
of an air-tight micanite tube. 
From one of the high-tension 
fuses a circuit is tapped off to 
the lighting апа auxiliary 
apparatus transformer.  'This 
latter is fitted with а mag. 
netically operated switch, а 
charging resistance and an 
overload relay, which сап also 
be worked by the emergency 
alarm current from the driv- 
ing platform. It is thereby 


A, H.T. Collector. 


possible, in case of danger, to 
cut out all the high-tension 
switches from the foremost 
driving platform. After passing 
through the primary winding of 
the transformer the high-tension 
circuit is connected to earth. 
Both transformers are cooled by 
oil and are of the core type. 
The main transformer, besides 
supplying the driving motors, 
also supplies the motor for driv- 
ing the air compressor. 


B, Lightuing Arrester. 
C, Ohoking Coil. 
D, Earthing Switch. 
Dı, Earthing Switch for Lighting and 
Auxiliary Transformer. 
F, Н.Т. Fuse. 
G, H.T. Switch. d 
H, H.T. Series Resistance. 
J, H. T. H.T. Circuit Breaker. 
K, Main Transformer. 
Mi, My, Motors. 
ô. Oontactors. 
P, Reversing Switch. 
Q, Auxiliary Circuit Switch. 
R, Balanciug Transformer. 
S, Controller Cables, 


The driving of the car is effected by means of alternating current 
series motors of a capacity of 180 н.р. when running at 750 revs. 


per minute. 


The driving bogie is fitted with two motors, which 


drive the axles through gearing with a reduction of 1 to 3, the 


neutralised to such an extent that all sparking is quite overcome. The 
armature is built of slotted laminations in which the winding is 
embedded as in a direct-current motor. Between the windings 
and the commutator are connected resistances designed to reduce 
the short-circuit current under the brushes during running. These 
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Fic. 11.— DIAGRAM or CAR CONNECTIONS. 


mg, Switch for Lighting and Controller 
Circuit. 
mz, Switch for Blower Motor. 
n, Pipe Coupling for Air Drake. 
о, Brake Contact. 
pi, Plug for Pump Motor Circuit, 
p» Plug for Lighting and Controller 
Circuit. 
Ps, Plug for Blower Motor. 
4, Pressure Indicator, 
r, Air Cylinder for Collector. 
rj, Brake Oylinder. 
s, Signal Lamps. 
t, Emergency Switch. 
y, Controller Current Relay worked in 
connection with the Bra‘e. 
z, Air-Pump Motor. 


т, шы Plug for Controller 
bl 


ables, 
U, Master Controller. 
W, Ammeter. 
X, Air Pump. 
a,, Lighting Transformer, 
ao, Testing Transformer. 
b, Heating Elements. 
c, Lamps. 
f, Lever for Working Collector. 
g, Lever for Working Brake. 
h, Blower Motor, 
i, Main Air Container. 
l, Pipe Coupling for the 
Apparatus. 
mı, Switch for Air-Pump Motor. 


Collector 


resistances are fixed in the upper part of the slot in such a way that 
they increase the torque of the motor to a useful extent. The 
commutator consists of hard-drawn copper segments and is insulated 
with mica. There are eight collecting points, at each of which are 
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fixed four brushes, the brush holders being fixed to one ring, which, 
by loosening a set screw, can be moved round for inspection and 
maintenance of the brushes. The stator winding is made up of 
copper strips of the same kind as is used on the armature. It is 
distributed equally over the whole circumference and consists of two 
parts: an exciter winding, which is used for generating the main 
magnetic field. and the compensating winding, which neutralises 
the armature field. A part of the latter is also used for generating 
the auxiliary field. Only one part of the exciting winding is con- 
nected in circuit according to the direction in which the train is 
running. 

The control of the train. is effected by electromagnetic apparatus. 
The contactors have hard copper contacts and special spark blow- 
out arrangements. They are worked by alternating current magnets 
and operate practically sparklessly, requiring very little current. 
The various contactors are so connected by a simple lever arrange- 
ment that short-circuiting of single transformer coils can never take 
place. The operation of the contactors can be effected from either 
end by means of a master controller. Through this switch there 
are only passed the small currents necessary for exciting the magnets, 
the voltage being 150 volts. This control current is taken from the 
lighting transformer. The regulation of the motors is effected in 
the usual way by altering the terminal voltage, the control being 
arranged in a special way so that the number of controller notches 
is reduced. The result is that only four contacts are needed for 
each motor, though it is possible to work with seven in all. Of the 
eight contacts two are always in circuit. 


Fia. 12.—JACKING ARRANGEMENT FOR LIFTING CARS OFF THE BOGIEs. 


The secondary winding of the main transformer is divided into 
two parts, which are so connected with the two motors that cach 
motor and one part of the winding alternate, both motors and the 
two halves of the winding making up one series circuit. Each 
motor, therefore, takes the same current, while the sum of the voltages 
in the two transformer windings is divided equally between the two 
motors. The four voltages obtainable from the first winding 
are 116, 175, 244 and 314 volts, while from the second winding they 
аге 151, 210, 280 and 361 volts. On the first stop the two voltages 
of 116 and 151 volts are obtainable ; the sum of these is 267, half 
of which—that is, 133-5—is applied to each motor. It should be 
noticed that on account of this special switching arrangement, and 
in spite of the series connections, there is never between any two 
points of the circuit а higher potential than in parallel working. 
For instance, in the first winding 116 volts is generated. In the 
first motor 133-5 volts are used, the difference being 17:5 volts. In 
the second winding 161 volts are generated, of which 133-5 volts are 
available for the second motor, thus again reducing the potential 
to zero as at the beginning. In the motor circuit is also connected 
& special transformer with a ratio of transformation of one to one. 
The two ends of the primary of this are connected to one end of the 
motors’ windings and the two ends of the secondary to the others. 
The idea of this transformer is a double one. Firstly, to enable 
one motor to be cut out in case of damage and, secondly, to prevent 
the circuit being wholly broken by the opening of a contactor. 
In this case the motor on which the contactor has opened receives 


its current from the secondary winding of the above trans- 
former. It is found in this case, as in the more usual arrangements, 
that there is a certain amount of lag,“ which, however, disappears 
when the next switch is closed. When the circuit is being opened 
there is only а small difference of potential on the switch and, there- 
fore, quite a small spark, so that the difference of potential on the 
motor terminals is quite small. When two or more motor cars are 
coupled together the controlling current is passed along the train by 
means of flexible cable which is fixed to special plugs on the car enda. 
For testing the lighting and the compressor circuit the cars are fitted 
with plugs by means of which current at 300 volts or SO volts can be 
supplied to them. 
Can SHEDS. 


The car sheds for this railway have been erected quite close to the 
power house and to the» Leidschendam station. They are fitted 
with 12 tracks, having an aggregate capacity of 48 cars, while to 
ensure as much as possible against fire dangers they are divided by 
& partition into two wholly separate shops. Six of the tracks are 
provided with inspection pits throughout the whole of their length, 
thus allowing repairs to be carried out easily. These pits are fitted 
with sockets so that hand lamps can be connected and the lighting 
and auxiliary apparatus of the cars tested, while numerous arc lamps 
give а good general lighting. А compressed air equipment for 
cleaning purposes will shortly be provided. These sheds have 
repair shops adjacent in which any damage to or adjustment 
required by the various car parts can be rectified. "These shops are 
electrically driven by continuous-current motors and are equipped 
with a travelling crane and four capstans to facilitate transport. A 
jacking arrangement for lifting the car bodies off the bogies is shown 
in Fig. 12. 

No high-tension wires are brought into the sheds, but one shunt- 
ing track is provided with special and separate overhead equipment 
80 that tests can be carried out when required. 

Shunting work is effected by two accumulator locomotives carry- 
ing a 120-cell battery with a capacity of 185 ampere-hours and 
equipped with two 31 H.P. motors working at 220 volts. Such a 
locomotive can haul a four-car train at a rate of 3-5 miles per hour. 


OPERATION. 


This line was put in operation on October 1, 1908, and has worked 
successfully since that date. During the winter the service is only 
maintained between Rotterdam and the Hague, 52 trains being run 
during a working day of 16 hours. Each motor car runs about 240 
miles a day, a journey (15 miles) taking about 23 minutes, correspond- 
ing to an average speed of 35 miles an hour. 

We are indebted to Messrs. Siemens-Schuckertwerke, who supplied 
the whole of the electrical equipment of this line, for the details con- 
tained in this article and for the photographs illustrating it. 


THE ELECTROLYTIC DETECTOR STUDIED WITH THE 
AID OF AN OSCILLOGRAPH.* 


BY G. W. PIERCE. 


Summary.—A description is here given of investigations in regard to 
the mode of operation of the electrolytic detector, a Braun’s cathode- 
tube oscillograph being employed to record the instantaneous values of 
the current through the detector. The author concludes that the recti- 
fication of small alternating currents by the electrolytic detector can be 
explained by the theory of electrolytic polarisation. 


A sensitive form of Braun’s cathode-tube oscillograph is here 
applied to the study of the electrolytic detector, and the records 
obtained of the instantaneous values of the current through the 
detector permit an examination of the wave-form of the rectified 
cycle. 

` The electrolytic detector used in these experiments made use of a 
platinum point 0-005 mm. in diameter, dipping into 20 per cent. 
nitric acid, and was adjusted to high sensitiveness as an electric 
wave detector immediately before taking the oscillograms. A diagram 
of the circuits employed, together with a sketch of the oscillographic 
apparatus, is shown in Fig. 1. The detector is at D, and is connected 
in series with the deflecting coils MM of the oscillograph and with the 
variable sources of voltage V and E. The voltage V is taken from 
a potentiometer connected with the 60 cycle alternating mains of the 
laboratory. E is an adjustable steady voltage taken from a battery. 
The voltage at E could be reversed. By opening the switch at S the 
electrolytic detector could be disconnected from the circuit, and ‘by 
throwing this switch to the right an ohmic resistance could be sub- 
stituted for the dctector. 

The high potential through the Braun's tube was produced by a 
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Holtz influence machine, driven by an electric motor. The moving 
plates of the influence machine were of plain glass, and did not carry 
any sectors or dises such as are used on the most common types of 
Toeppler-Holtz machines. "This is important, since such sectors or 
discs produce a pulsewise discharge through the cathode tube, which 
results in a broadening of the cathode spot when it is deflected. The 
photograph of the moving luminescent spot was taken on a film 
carried by a rotating drum, F, which made 20 revs. per sec. about а 
horizontal axis. The drum was driven by a synchronous motor 
operating on the 60 cycle alternating-current mains of the laboratory, 
from which the alternating current sent through the rectifier was 
also taken. The deflecting electromagnets MM had a combined 
resistance of 436 ohms, and were provided with soft iron cores about 
6 mm. in diameter. With the small current employed the iron 
showed no appreciable hysteresis, and thewleflections of the light spot 
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were proportional to the currents. A Ryan focusing coil was placed 
about the tube so as to give a longitudinal field, which could be 
adjusted to bring the luminescent spot to have a circular area about 
0-5 mm. in diameter This focusing device diminished the sensi- 
tiveness of the apparatus to about one-third, so that 1 milliampere 
gave a deflection of 0-28 cm. on the film, but is a great advantage in 
producing a narrow line for the curves. 

The lower straight line across the oscillograms (Fig. 2) is the axis 
of zero current, and the upper straight line is the axis of polarising 
current. The sine-curve noticed in the oscillograms is the E.M.F. 
about the detector. The simplest method for obtaining this E. M. F. 
curve is the following: After the exposure for the rectified cycle had 
been made, the alternating voltage was left unchanged, and a resis- 
tance was substituted for the rectifier. A double adjustment of the 
substituted resistance and the direct voltage was made by successive 
approximations until the result was attained that (1) the direct 
voltage alone gave through the substituted resistance a current equal 
to that used in polarising the rectifier, and (2) the alternating voltage 
superposed on this direct current gave a deflection of the luminescent 
spot to a point coincident with the maximum point attained with 
the rectifier in the circuit. 
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A second method of taking the voltage-phase cycle was as follows: 
The polarising voltage was reduced to zero, the detector was short- 
circuited, and an alternating voltage equal to that used with the 
detector was applied to the circuit. 

The cycle obtained with the rectifier in the circuit has the same 
general form in all the oscillograms, two of which are shown in Fig. 2. 
When the current, having traversed the positive loop, comes to 
the axis of zero current, it follows along this axis for a short way, 
then takes a small negative dip, becomes positive again, follows 
along just above the axis of zero current for a short time, and then 
.rises along a transition curve to the positive loop. 

The rectified cycle, when examined by comparison with the voltage- 
phase cycle, makes a misleading impression, unless one takes care- 
fully into account the condition under which the curves are obtained. 
One must bear in mind that the form of the current through any 
rectifier is not determined by the rectifier alone, but is а function also 
of the constants of the circuits employed with the rectifier. In the 
present experiments the deflecting coils of the oscillographic appa- 


ratus possessed appreciable self-inductance and resistance, and these 
factors must be taken into account. 

The author confines his examination to the oscillogram shown in 
Fig.2. The polarising current had a value of 0-001 ampere, obtained 
by impressing a steady voltage of 5-5 volts on the circuit containing 
the detector and the deflecting coils. 'The impressed alternating 
voltage had a root mean square value of 4 volts, and therefore а 
maximum value of 4 ,/2— 5-66 volts. The equation of this voltage 
is e=5-66 sin wt, which is plotted as the dotted sine curve of Fig. 3. 
From the elementary theory of alternating currents the author 
calculates the value of Lw as 397, and @,, the angle of lag of the 
voltage-phase cycle behind the voltage, as 38-1 deg. The value of 
the current is now completely known, and is plotted as the con- 
tinuous sine curve of Fig. 3. "This curve is the voltage-phase cycle 
of the oscillogram. 

He next computes the points 1, 2, 3 and 4 in Fig. 3 of the rectified 
cycle. "Thus, first assume that the rectified cycle and the voltage- 
phase cycle come to the axis of zero current together. This gives us 
the point 1. Then the value of the current at the points 2 and 3 is 
also zero, because the impressed voltage is zero, being 5:5 volts (the 
polarising E. M. F. externally applied) and — 5:5 volts (the corres- 
ponding ordinate of the dotted sine curve). Also, since the current 
is practically zero and the rate of change of current is practically 
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zero in the neighbourhood of the points 3 and 4, the internal E. M. F. 
of the circuit due to resistance and inductance is zero. This gives the 
total voltage as zero and the resultant current zero at these points. 
The point 4 has the abscissa 27, therefore the external alternating 
voltage (dotted curve) is zero, whence the current is equal to the 
polarising current, and the point is on the axis of polarising current. 
(This assumes that the current between points 3 and 4 is small and 
its rate of change is small, which is borne out by the fact that the 
current in this region has to remain between the two axes.) 

The path of the current intermediate between the points 3 and 4 
is difficult to determine on account of the unknown way in which 
the current grows during the polarisation of the electrode. The cur- 
rent in this interval is indicated, therefore. by a dotted line. We 
know, also, that between the points 2 and 3 there must be a tendency 
to а small negative maximum, because in this interval the negative 
value of the alternating voltage, taken from the dotted sine curve, 
is larger than the positive polarising voltage (5-5 volts). 
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Next as to the large loop of the rectified cycle. In this loop the 
alternating voltage and the polarising voltage aid each other so as 
to produce large values of the current. "With these large values 
of the current the resistance and the inductance of the coils come to 
play an important part, and the current tends to traverse an aro of a 
sine curve. However, since the current has been nearly zero for а 
large part of a half period, the- building-up" terms of the current 
equation are of importance. The author obtains an approximate 
equation for this part of the cycle and plots the positive loop in Fig. 3, 
which, together with the points 1, 2, 3 and 4, make up the complete 
computed curve for the current through the rectifier. In justification 
of the assumption of the point 1 as a starting point, it should be noted 
that, since the exponential becomes inappreciable in less than a half 
period, iz becomes equal to ii, and the two currents approach the 
axis of zero current together. 

To show the agreement of the form of the computed curve of 
rig. 3 with the oscillogram in Fig. 2, a tracing of the original oscillo- 
gram is drawn in Fig. 4. The computed values of the rectified cycle, 
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reduced to the same scale, are also plotted as the circles of Fig. 4. 
The computed points agree well with the oscillogram in the location 
of the negative maximum, the position of which with respect to the 
positive maximum is seen to be entirely due to the inductance and 
resistance of the circuit. The computed points also fall well into 
agreement with the oscillogram on the right-hand slope of the positive 
loop. but on the left-hand slope there is a considerable departure. 
On this slope the computed values of the current are all too low. This 
might have been expected, because the '* building up” had really 
begun earlier than the time assumed ; that is. before the cycle had 
reached the point 4; and the computation in this segment is to be 
regarded only as a rough approximation. 

А small positive rise is noticeable in several of the photographic 
curves in the region to the immediate right of the negative maximum. 
This rise, though small, deserves attention, because it is evidence of 
the existence for about 1/1,500 of a second of a positive E.M.F. 
greater than the E.M.F. immediately following. Now in this part 
of the cycle the externally applied E.M.F. is greater following the 
rise than during the rise; therefore the rise indicates the existence 
of a positive E.M.F. in the circuit itself. "This is capable of the fol- 
lowing explanation in terms of the theory of polarisation. After 
the prevalent external E.M.F. has been in а negative direction and 
has returned to zero, the polarisation tension which has been opposing 
the negative current at the electrode continues to exist for a short 
time and produces a positive current. This action, resembling that 
of a capacity, is familiarly known as the polarisation capacity of the 
electrode. By the existence of the small positive maximum near the 
axis of the cycle the oscilloyram shows that the polarisation capacity 
of the electrode is not entirely negligible. 

Conclusions.—1. The whole phenomenon of the rectification of 
smal! alternating currents by the electrolytic detector seems to be 
explicable in terms of the theory of electrolytic polarisation. 

2. The polarisation capacity of the small platinum electrode is 
not entirely negligible, even with currents making only 60 cycles 
per second. The polarisation capacity may. however, aid in pro- 
ducing rectified current as well as oppose this effect, and apart from 
the effect of this capacity on the tuning of the circuit need not detract 
from the utility of the rectifier as a detector for electric waves. 

3. The present conclusions in regard to the action of the detector 
are entirely in accord with Pupin's original brief description* of the 
phenomenon. 

The resemblance of the oscillograms with the electrolytic detector 
to those with the crystal rectifiers is close, in so far as depends on, 
the fact that both classes of rectifiers are nearly perfectt rectifiers 
when employed under their best conditions. "The electrolytic rec- 
tifier, in order to approximate perfection as a rectifier, must be polar- 
ised by the superposition of a direct current, while the use of the 
direct current with the erystal rectifier. though slightly lowering its 
resistance, does not materially improve the rectification. Also the 
two rectifiers are different, in that the electrolytic rectifier shows 
evidence of clectrolytic polarisation capacity, which, so far as may be 
judged from the oscillograms, is absent with the crystal rectifier. 
However, before attempting to give definite expression to any theory 
as to the nature of the action in the crystal rectifiers, it is proposed 
to attempt to study in this connection the action of some form of 
vacuum-tube rectifier, so that the vacuum-tube rectifier may also 
be compared with the crystal rectifier under similar conditions, 


PRESIDENTIAL ADDRESS OF MR. J. C. INGLIS TO 
THE INSTITUTION OF CIVIL ENGINEERS. ; 


The President, in his address, first referred to the generally felt 
want of improving the professional status of the civil engineer. He 
mentioned that the Institution had framed new bye-laws and drawn 
up new regulations with the object of securing a higher and more 
efficient standard of training than had hitherto been acquired, and 
of governing matters of professional etiquette and conduct. A 
year ago he drew attention to the desirability of promoting more 
definite practical training among engineering students, and espe- 
cially regulating the conditions under which proof of such training 
should be given to the Council as a preliminary to election. The 
Council had studied this question long and exhaustively, and their 
views would be shortly submitted for the decision of the members. 

There appeared still to linger a certain popular confusion of ideas 


regarding knowledge which could be decided by question and. 
| coming to the conclusion that some form of co-operation between 


Jahrbuch der Elektrochemie, Vol. VI., p. 35, 1899. 

f A rectifier is called “ nearly perfect " when the ratio of the current 
in one direction to that in the opposite direction is large. 
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answer, and ability to apply such knowledge intelligently to the 
problems of everyday life. There could, as a rule, be no substitute 
for regular training under those who were practising engineering ; 
albeit, the foundation of intelligent work in that direction lay in the 


. possession of sound education and appropriate scientific knowledge. 


These were broadly the,lines upon which the Council had proceeded 
in formulating the proposals now before the members. 

Closely connected with this was the other matter of the engineer's 
personal and professional position apart from his connection with 
the [nstitution. Speaking broadly. there was evidence of almost 
complete unanimity among the members that the principles involved 
in the rules of conduct, which it was proposed to introduce into the 
bye-laws of the Institution, should be taken as a basis, The subject 
of professional fees was also alluded to. though, the President stated, 
the Council һай not so far found themselves able to make any 
recommendation. 

Turning to the activity of the Institution during the past ycar, 
the President dealt with the proposals contained in the London 
County Council General Powers Bill, 1909. as amending the Building 
Acts. After a somewhat prolonged and arduous contention before 
a Committee of the House of Commons the Bill was brought into a 
shape which the Institution might now regard as satisfactory, and 
as rendering practicable the extended construction of metal frame 
buildings in London. The progress of the new Institution buildings 
was also referred to. 

It might be interesting at this time to reflect on what was meant 
by the work of the Institution." It was. of course, well known 
that its object was the advancement and improvement of profes- 
sional engineering knowledge. and whilst it might appear that some 
of the duties now undertaken were rather indirectly connected with 
that object. they must be considered from the point of view of the 
Institution as а córporate body and how far they are likely to be 
beneficial to engineering as a profession. "The Institution did not 
take a narrow view of the engineering profession, for civil engineer- 
ing had been, by reason of its extended activity, so much sub- 
divided into groups and branches, all of them more or less over- 
lapping, that it might be useful to consider what its origin really was. 
The President, in this connection, referred to the disquisition on the 
origin and history of the profession of civil engineering by Dr. William 
Pole, and contained in the Life of Sir W. Fairbairn " written by 
him. This disquisition was given as an appendix to the Address. 
The President then briefly referred to the work of the Engineering 
Standards Committee, and of other similar committees on the 
Continent, during the year. 

Another important development was the increasing use of the 
Institution of Civil Engineers by the great executive departments 
of the State. Mr. Haldane and his advisers had made an important 
departure in obtaining from the Institution, for commissions as 
officers of the reserve force of the Royal Engineers, young men who 
had passed the qualifying examination and had some practical 
experience. The president had nominated for commissions two 
batches of young engineers for the purpose, and from personal 
observation and communication with the authorities these men 
appeared to have fully justified the position to which they had been 
appointed. "The position thus gained was an honourable one, and, 
in addition. the course of training and general experience gained was 
во practical that the Council had no hesitation in deciding to regard 
it as substantially complying. for the period of its duration, with 
the Institution's requirements as to practical training. 

The President thought it might not be inopportune to reflect 
upon the position which the engineer occupied in relation to the 
economical and political life of the general community. Labour 
was the beginning and end of engineering, and any interference with 
its application at once affected the profession with resulting periods 
of stagnation, such as was now being experienced. 

Nature's laws were definite in the physical world, and there was 
every reason to believe that they were equally exact in the economic 
or political world, but the treatment which many of the labour 
problems were now receiving at the hands of their leaders could not 
be reconciled with any nature treatment." Too many steps had 
now been taken along the wrong road of restrictive trades union 
legislation, and it gained so far as to make apparent the great indus- 
trial evils which would be its natural outcome. The present ten- 
dencies, if continued, would result in the transference of orders from 
the workshops of Great Britain to those of countries where mutual 
and equitable relations prevailed between capital and labour. 
Uncertain as the outlook was at present, it might be affirmed with 
truth that students of those difficult labour problems were gradually 


the two parties was desirable. Unfortunately, they had a significant 
indication from the records of the Institution that the conditions of 
engineering employment had become steadily worse during the past 
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few years, particularly among the junior members, and the question 
was how was this question to be met, and how was confidence to be 


restored. so that a reasonable flow of essential capital could be 


encouraged, a flow which, he thought, if obstructed, would assuredly 
arrest not only commercial progress and enterprise but the con- 
tinued advance of civilisation in Great Britain. The only course to 
take under such conditions was an adaptation to the change, and а 


readiness to adapt such methods as the changed conditions might 


render necessary. 

One of the first matters which must claim the attention of engi- 
neers was the increased necessity for designs which were not merely 
examples of engineering ingenuity, but which combined efficiency 
with economy. The successful engineer of the future must then 
possess a thorough knowledge of the principles of design, the 
materials to be used, their behaviour when in use, and of the actual 
working conditions affecting the life of the structure, or plant or 
machine design. In other, and, perhaps. plainer words, the necessity 
was for civil engineers to become more practical. By the word 
“ practical " the President meant that the engineer should not only 
know how to design his works. but be familiar with the conditions 
under which they were to be used. 

In his last address the President had dealt with the feature of 
transport as the basis of the civil engineering profession. The same 
influence operated in another direction, in so far as it equalised the 
cost of production, and this tended to counteract the influence of class 
legislation and unscientific political economy. The philosophical 
aspect of this operation could furnish but poor comfort to those who 
depended upon the use and construction of engineering works for their 
livelihood. It pointed, however, to the desirability of the Institution 
of Civil Engineers keeping in view the imperial and world—wide 
character of its functions and interests. It also pressed home the 
necessity of continuing to aim at its governing body, the Council being 
as representative as might be consistent with executive efficiency. 

Much had yet to be done in the way of economy in rural and 
municipal administration by raising the standard of general educa- 
tion and of the engineering knowledge of those appointed to control the 
carrying out of public works. There still lingered in many influential 
quarters the belief that the construction and maintenance of roads, 
the provision of water supply, and sewage schemes could be placed in 
the hands of uneducated, untrained and unskilled men, but it was 
just as necessary that the public works' officer should be as qualified 
for his work as the medical officer. While deprecating bureau- 
cratic interference in administrative details it appeared essential 
that public officials whose duties were of a technical character should 
possess definite qualifications which the public could recognise and 
accept. He hoped that the Local Government Board would soon 
be moved to put a stop to wasteful administration by recognising in 
a practical manner that the services of a qualified engineer were as 
important to the public health as those of a qualified medical officer, 
and were essential to the proper expenditure of money allocated to 
publie works. 


THE ELECTRIC IGNITION OF INTERNAL 
COMBUSTION ENGINES.* 


BY J. W. WARR. 


Simmary.—In connection with low-tension ignition the author discusses 
the following systems :—Hot-wire accumulator and series coil, and low- 
tension magneto. Mechanical tappets and electrical plugs are described. 
High-tension ignition is more popular and details are given of the follow- 
ing systems :—Battery and induction coil, magneto and induction coil, 
and high-tension magneto. The distribution of the high-tension current 
in multi-cylinder engines, timing, dry batteries, &c., are considered. 

There is not the slightest doubt that, in whatever form it is applied, 
electric ignition for petrol motors is a notable advance on what pre- 
viously existed. It provides absolute immunity against fire, the 
spark is well suited to the explosive mixture. and the charges which 
are so weak as to give irregular impulses with the hot tube can be 
fired with absolute certainty. Further, an increased efficiency is 
obtained by being able to fire the charge at the moment of maximum 
compression, it admits of automatic timing and consumption of cur- 
rent and the use of higher compressions. The electrical ignition of 
all modern automobiles is produced from either a primary or a 
secondary current. The primary current is, of course, a low-tension 
one, and an accumulator, an accumulator and series coil, or a magneto 
may be used. 

The hot-wire system, which is named “ catalytic ignition,” has 
never been put into commercial operation, and its great disadvan- 
tages are the large current required to bring the platinum to the 


* Abstract of a Paper read before the Manchester Local Section of the 
Institution of Electrical Engineers. 
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required temperature, liability of fusing the platinum, waste of 
energy in resistance, inflexibility and the uncertain inflammation 
capacity. | 

The accumulator alone, with a pressure of 4 to 6 volts, appears to be 
one of the very earliest devices, but owing to the large current taken 
on short-circuits the ignition points were quickly destroyed, and the 
high temperature of the points set up by the large current frequently 
caused premature ignition. Later, the accumulator and series coil 
were introduced, the self-inductance causing а bright hot spark at the 
tappet. points at the moment of breaking circuit. This was an im- 
provement, but the low-tension magneto driven from the cam shaft 
was rapidly brought forward. There is still diversity of opinion 
with motorists as to whether the magneto has any advantage over 
the accumulator. Contrary to the high-tension system, all low- 
tension ignition has to be operated with mechanical make-and-break 
tappets from the cam shaft. Representative tappet gear and a 
method of retarding and advancing the tappets are illustrated and 
described by the author. 

In order to dispense with complicated mechanical striking gear and 
tappets. magnetic plugs or electrical tappets are used. At the desired 
moment a powerful current flows through the coil of the magnetic 
plug by way of the distributor, vigorously attracting the armature 
interrupter of the plug and effecting a quick breaking of the contacts. 
This in turn produces a powerful and very hot spark in the same way 
as the mechanical tappets. 

There is one other low-tension magneto igniter that is used, chiefiy 
with single cylinder engines. The current is produced by an oscil- 
lating motion of the armature, which is moved out of its position of 
rest through an angle of 30 deg.. a thumb on the cam shaft striking 
the trip lever on the armature shaft. "The horizontal springs bring 
the armature into its normal position. 

In comparison with the high-tension system the low-tension 
ignition is not so popular. The objections are: Wear of the tappet 
points and the moving parts within the combustion chamber. wear 
and tear of striking gear, and constant need of adjustment. The 
high-tension ignition does not require any of the gear mentioned 
above. The means used for producing the high-tension spark are: 
(1) Battery and induction coil, (2) magneto and induction coil, (3) 
high-tension magneto. The first-mentioned system is well known. 
Since re-charging can now be expeditiously carried out at nominal 
charges by the various supply authorities, the accumulator, in spite 
of many troubles due to inattention, is not likely to be rejected for 
the present. The primary dry battery has come into great favour 
lately. Multiple cells giving an E.M.F. of 6 volts are suggested 
with a variable resistance in series with the primary of the induction 
coil and the battery. so that the pressure can be reduced to about 
4 volts. As the battery E.M.F. falls off small sections of the resis- 
tance are cut out. Some dry battery makers recommend multiple 
series connections for heavy ignition service on automobiles. In 
determining the number of sets to be used it has been found best to 
use as many sets as there are cylinders. Increased life is obtained 
by multiple series arrangement, but the objection is the weight and 
accommodation. 

Induction coils may be divided into two classes, the plain type with 
primary and secondary winding and condenser, and the trembler 
type with the same internal equipment. but an external high-speed 
trembler is fitted to it. Apart from the fact that a multi-cylinder 
engine cannot be started on the switch with a plain coil, the timing 
seems to be more exact with a given piston position. In an experi- 
ment the author tried on a twin-cylinder engine with two simple 
make-and-break contacts and plain coils, steadiness of running was 
more distinct than with a rotary make and break. A plain coil may 
be unintentionally left in circuit if the main switch is left closed, which 
is liable to burn out the coil and exhaust the battery. The trembler 
coil gives warning when left in circuit. 

With the great number of cheap coils on the market, it is sur- 
prising that roadside troubles are not more frequent. It is generally 
supposed that the condenser is simply used to '' absorb the extra 
current from the primary winding. Though this is no doubt true, 
the best results are obtained when the self-induction of the primary 
and the capacity of the condenser are balanced, producing resonance. 
An adjustable condenser also seems desirable. If the condenser is 
too small the secondary spark is short and feeble. with incurable 
sparking at the platinum. If the condenser is too large the spark 
is short and fat. In the hands of an expert the adjustment of a 
trembler blade apparently requires very great care. Inexperienced 
persons adjust their trembler blades by the note that is produced 
from the rapid vibrations of the armature, a high shrill note being 
considered the best. The author has proved that a moving.coil 
ammeter in the primary of the coil is the only guide, both as regards 
the most effective spark and economical current consumption. А 
very light fuse would be а useful addition in the event of the contact 
screw being lowered too far. 
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A fter being in use for some time the platinum appears to leave the 
positive contact and builds up on the negative. A reversing switeh | 
would tend to keep the contacts level and do away with the filing of 
an expensive metal. 
coils, internally punctured insulation of the windings and condensers : 
make up a large percentage. The author is of opinion that a per- 
manently fixed spark-gap would prevent a number of troubles, as the 
coil is very often operated with the secondary on open circuit by 
inexperienced persons. In either type of coil it is of the utmost 
im portance to have an iron wire core that will admit of rapid changes 
of the magnetic flux. 


As to distributing the high-tension current in multi-cylinder 
engines. With the single cylinder this is effectively carried out by 
rupturing the primary current with a simple make-and-break con- 
tact on the half-time shaft. A common method is to provide a low- 
tension rotary wiped roller contact with as many points of rupture 
as there are cylinders. Another system consists of a combined low- 
tension contact maker and high- tension distributor, both being exactly 
synchronised and timed with the piston. Only one trembler coil 
is used. "The contact maker and distributor is driven from the half. 
time shaft. 


A high-tension battery system can be operated without trembler 
coils. As most of the troubles arise from the tremblers, this method 
has a great advantage over the others. A make-and-break contact is 
fixed to the half-time shaft, and is capable of being moved to vary 
the timing, and a single plain coil is used. When using the plain coil 
the timing is different from the trembler type. In the first case the 
primary circuit of the coil has to be made and then broken before 
the spark can be produced, and in the second case the primary circuit 
is made and immediately the spark follows by the action of the 
trembler blades. The general principle of the igniter is as follows : 
The high-tension current is connected to the plugs through the inter- 
vention of two condensers with their outer coatings * shorted ” through 
a leakage path or imperfect conductor, the object of which is to keep 
them always at the same potential, except at the instant of sudden 
discharge. No strain is thrown on the plug leads, they remaining at 
the same potential up to the last moment, when the condensers 
discharge across А and round the completed circuit to the sparking 
plugs, igniting the mixture in the compression space. "The high- 
frequency discharge is so violent that soot round the plug electrodes 
is flung away, also the spark will blaze through water. An accu- 
mulator and induction coil with trembler blades furnishes the high- 
tension current for the condensers. The coil only takes 0-75 ampere 
for a four-cylinder engine, a very small figure compared with other 
coils. Only one coil is used, the high-tension current being con- 
ducted to the cylinders by a high-tension distributor working on 
the cam shaft. The idea is due to Sir Oliver Lodge. 


Two systems of magneto and induction coil ignition are described 
in the Paper. The first consists of three main pieces of apparatus— 
viz., magneto, condenser and induction coil. The current generated 
by the magneto is stored in the condenser and discharges through the 
primary of the induction coil, inducing a high-tension current in the 
secondary winding. The voltage of the magneto follows more or 
less а sine law, and the commutator of the machine is so arranged 
that only the maximum voltage is taken off. In the second system 
a low-tension magneto and plain induction coil are used. The high- 
tension current is induced in the secondary of the coil on the sudden 
flow of current in the primary winding from the magneto when the 
platinum contacts are opened by а cam on the armature shaft. The 
armature is timed with the engine, and advance and retard are 
obtained from a rocker rotating round the cam centre on the arma- 
ture shaft. 


Probably the most popular and simplest form of ignition is the 
one in which the high-tension current is generated in the winding of 
a rotating or stationary armature. A shuttle-wound armature 
is often used, on which are two windings, a primary and a 
secondary, the latter forming a direct continuation of the primary. 
The high-tension current is produced in the secondary by short- 
circuiting and opening the primary circuit through the platinum 
pointed contact-breaker twice in each revolution. At the moment 
the circuit is broken the high-tension current is collected from the 
slip-ring by а carbon brush and taken to the distributor and plugs 
by the contact brush driven from the armature spindle. 


Another type of high-tension magneto is one in which the genera- 
tion is based on the same principle as the well-known inductor 
alternator. The armature winding is stationary and mounted in the 
permanent field. A tubular soft-iron inductor envelope, having two 
slots cut in it, each representing a quarter of its circumference, re- 
volves between the armature and the pole-shoes. By this means the 
current in the primary will attain its maximum when the inductor 
has rotated through an angle of 90 deg., or four times per revolution. 


Of the many faults in connection with ignition : 
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By rupturing the primary circuit during the effective periods a cur- 
rent is induced in the secondary winding four times per revolution. 
As no slip-ring or collector is required, the high-tension current is 
conducted straight to the brush contact of the distributor disc. The 
spark from high-tension machines of this class is more intense than 
that produced from ordinary induction coils. As in the case of coil 
ignition, the timing with a high-tension magneto must be set to 
occur early. The spark can be advanced or retarded through a 
small angle varying from 25 deg. to 50 deg., according to the number 
of cylinders. 

Some of the machines have a condenser connected across the make 
and break, but in all cases spark-gaps are provided. Ball bearings 
can be fitted if desired, which are infinitely better than the sleeve 
bearing. Wherever possible gear drive should be used. 

The chief advantages of magneto ignition are an inexhaustible 
source of current, the induced current is directly utilised and the 
sparks have a higher temperature. The vital parts are not scattered 
in different parts of the car, as is the case with the coil and accumu- 
lator ignition, and a magneto can be removed in a few minutes. On 
the other hand, it must be remembered that the magnets require re- 
flashing periodically, bearings and platinum contacts require atten- 
tion, a perpetual load is always on the engine, and the adjustment in 
the timing is not so flexible as with the coil. : 

In all the systems mentioned dual and cven triple ignition can be 
fitted. In any case. it is common practice to provide accumulator 
and coil ignition for starting the engine, afterwards throwing over 
to the magneto. A very ingenious device has just been introduced 
for starting. The principle is based on temporary use of the primary 
and secondary winding of the high-tension magneto armature as an 
induction coil. Current from a dry battery furnishes the current 
which is conducted by suitable switchgear to the armature primary 
winding. If the engine has to be started after it has not been work- 
ing for a few days. a turn of the handle is required ; but if a charge 
is left in one of the cylinders previous to running, the pressing of a 
button switch will start the engine whilst the driver is seated. The 
author is of opinion that energising the armature in this way will in 
time reduce the field strength of the permanent magnets. 


DISCUSSION. 

Mr. WarTrHREW thought the low-tension system had many advan- 
tages, especially ан it was not subject to the difficulties of accumulator 
charging in out-of-the-way places. Further, in the case of single-cylinder 
engines where the wear and tear of the tappets had been carefully 
attended to, there only remained the magnets to demand attention. 
For large gas engines and multi-cylinder engines, where the wear and 
tear was considerable, high tension was undoubtedly best. Complaints 
of wear on tappets and bad sparking were usually due to neglect and 
bad setting. A very wide range of current values could be obtained by 
adjusting the contact screw of an induction coil, but he found that from 
a 6-volt battery, a current of from 2 to 2) amperes was most satisfactory. 
He asked for a further explanation of the term“ re-flashing magnets," 
and also the author's opinion as to whether the '* make and break or 
* wipe " contact was the better. 

Mr. J. FRiTH asked whether the electromagnetic tappet was employed 
commercially on the road or on stationary engines. He differed from 
the last speaker, and believed the low-tension tappet system to be more 
suitable for stationary engines and high tension for automobiles, on the 
ground that the stationary engine offered greater facility for a good, 
sound, mechanical job. The author's suggestion for the insertion of a 
fuse was very undesirable, and would cause much trouble, probably in 
the middle of a steep incline. He asked, Could the author state why in 
some cases a motor-car engine would work better with the primary 
current in one direction than in the other, the ammeter giving no cluo 
to the reason * The use of a single trembler coil on a six-cylinder engine 
appeared to be a mistake. Concerning “ advancing the spark," how 
much of this was due to the inevitable time lag which took place through- 
out the whole series of operations? Distribution should be arranged so 
that the spark oceurred at the minimum point of the current wave. He 
also asked, Could the author explain the virtue, if any, of two-point 
firing? 

Mr. Н. B. Suack asked what mileage was usually expected before 
pitting of contacts took place? One advantage of batteries over 
magnetos was that in case of a breakdown, a new battery was usually 
obtainable. The Lodge ignition system had proved very satisfactory 
in connection with large gas engine work, especially on the Continent. 

Mr. ATKINSON said that in Germany much had been done in connection 
with ignition systems on large gas engines. With low-tension systems 
the trouble usually lay in the sparking plugs which had to be taken out 
once every fortnight and filed up to present clean surfaces. Low- tension 
systems had done good work witli some engines whilst in others they had 
been abandoned. 

Mr. Cox said the batteries were not the only weak spot in the high- 
tension system ; the coils, and, in fact, the whole system was subject to 
weakness. In the primary circuit the wipe contact was very satisfactory, 
the trouble with the make-and-break contact being excessive sparking. 
It was a great advantage to have a series spark-gap for inspection pur- 
poses, especially on multi-cylinder engines, 
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Mr. McCowE Lt wished to press magneto ignition before battery igni-. 
tion, as much more power was obtainable with the former system. 

Mr. STELLING referred to the relative merits of oscillating and rotary 
shuttle magnetos. He advocated oscillating shuttles on account of more 
accurate timing; also the current could be taken from the peak of the 
wave. | 

Mr. H. J. Coates said that in the system referred to on pages 14 and 
15 and Fig. 13 of the Paper, the coils were described as being of the 
trembler type. It was, however, quite immaterial whether a trembler 
or non-trembler was used, as on account of the discharge of the con- 
denser being so extremely rapid through the primary of the coil, the 
inertia of the trembler blade was not overcome before the discharge had 
passed. In high-tension magneto systems it appeared to be standard 
practice to place the high-tension winding over the armature winding 
proper. Whilst this construction lent itself to extreme compactness, it 
was doubtful whether it was good, on account of insulation difficulties 
which occurred in spite of the limitation of voltage rise by the insertion 
of protective spark-gaps. Some makers placed the transforming 
element in the space between the armature box and the arch of the 
magnets, and this construction permitted very good insulation. He 
was of opinion that only one trembler should be used for all the coils, 
heavy contacts being provided to withstand the extra wear. Pitting 
could be minimised by employing a reversing switch in the primary 
circuit. Where coils were already installed, the effect of better timing 
might be obtained by the employment of a good auto-trembler in the 
primary circuit, the ordinary tremblers being screwed down tight in 
order to prevent vibration. With really good coils and a suitable auto- 
trembler, common to all, little difficulty should be experienced in run- 
ning with a current consumption of only J ampere. 

Mr. R. G. CUNLIFFE said in reference to spark-gaps in parallel that the 
discharge only took place across one gap, and missed the remainder. 

The CHAIRMAN (Mr. S. J. Watson) said that on reading through the 
Paper and scrutinising the diagrams there appeared to be ample room 
for good design in ignition apparatus for automobile work. He asked 
the author to distinguish between low tension and high tension. 

Mr. Wann, in reply, said that the effect of oil and dirt on the contacta 
was one of the great drawbacks to low tension in gas engine work, and 
high-tension systems were adopted for that reason. 
had proved very satisfactory. Не would certainly advise dry batteries 
for gas engine work. Using multiple series arrangements they could be 
adopted for six-cylinder engines. He had tested about 200 coils and 
found that in the cheaper types the current taken. was not less than 
3 amperes, whereas in a scientifically built coil the current consumption 
was 0:75 ampere. Re- flashing“ magnets simply meant re- magnetising. 


. \ 
He preferred the make-and- break contact to the wipe contact on account ` 


of the accumulation of metallic dust which occurred in the latter case. 


The direction of the current in the primary circuit did not, in his experi- 
Concerning 
spark-gaps in parallel, if the distance between contacts was not exactly 


ence, affect the proper working of the motor or engine. 


the same in all cases, firing would only occur at one point. He preferred 
dry batteries to accumulators. A protective spark-gap was placed 
externally in order to guard against pressure rises when the engine was 
running at high speed. 


MULTISPEED INDUCTION MOTORS.* 


BY Н. G. REIST AND Н. MAXWELL, 


The induction motor, as generally used. has a speed which varies 
slightly with the load, but which is usually spoken of as being con- 
stant. For work where variable speed is required, a motor with col- 


lector rings is used. the speed variation being produced by varying 


the amount of resistance inserted in the secondary circuit. Such a 
motor is wasteful of power whenever resistance is used, and the speed 
varies greatly with the load when much reduction in speed is required. 

It sometimes happens that the work is of such a character that two 
or three speeds will be satisfactory for the operation of the machinery. 
For such conditions multispeed motors can frequently be used. 


changing the number of poles in the magnetic circuit, and secondary 
resistance may be used to vary the speed below each of the syn- 
chronous speeds. In this way the complete variation of the speed 
over a wide range may be obtained more efliciently than with a simple 
collector-ring motor, but the motor and the control apparatus may 
be so complicated that the saving of power is not warranted. 

A change in the number of poles may be produced bv (a) the use 
of single magnetic and electric circuits, changing the number of poles 
by re-grouping the coils; () the use of a single magnetic cireuit and 
independent electric circuits; (e) separate magnetic and electric 
circuits, 

(a) This type has probably been uscd more extensively than any 
other type of multispeed induction-motor, due to its economical use 
of material, all of which is active at all speeds. Except in a special 
case, a disadvantage of this type of motor is the large number of leads 
which must be brought out of the winding, and the complicated 
switching apparatus needed for interconnecting them. In this form 


* Abstract of a Paper read before the American Institute of Electrical 
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The Lodge system ` 
E LJ 


In 
these motors the different synchronous speeds are "produced. by 


| only one stator and rotor structure, 


| 


.of motor the same coils are used for the different arrangements of 


poles, the relative pitch of the winding depending on the number of 
poles. Since the economy of a winding rapidly decreases when the 
pitch of its coil is less than one-half, it is disadvantageous to build 
motors of this type having a greater range of speed than 2: 1. On 
account of the large number of leads required, it is not practicable to 
use this type of winding on the rotors of induction motors, except 
with a ratio of 2 : 1 speed, with which arrangement only six collector 
rings are required. With all other speed ratios the number of col- 
lector rings would become prohibitive, so for these motors a squirrel- 
cage winding is generally used on the secondary. 

There are a number of different methods that. may be used in con- 
necting the windings of such motors, the selection of the connection 
in any case depending on the relative maximum outputs required at 
the two speeds. The accompanying table gives several different 
connections that may be used, with the approximate relative outputs 
of the different connections. No. (3) combination is the one gene- 
rally used, as it best suits the average conditions of a load which 
requires constant torque at the two speeds. 


3 ; Approximate 
Speed. Connection. mnt um output. 
(1) 100 2.circuit delta | 100 
50 Y-delta | 11 
(2) 100 2.circeuit Y | 100 
50 l us Y | 22 
(3) 100 2, Y | 100 
50 l „ delta | 66 
(4) 100 1 „ delta | 100 
Б 2. Y ! 117 
(5) 100 1, Y | 100 
50 2 „ Y | 35 
(6) 100 Y delta 100 
50 2 circuit delta 700 


(b) This type of multispeed motor has the advantage of requiring 
These motors, having indepen- 
dent windings, have three leads for cach speed in the stator for three- 
phase motors and four for two-phase motors. The slots are usually 
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II. I. Output, 
Fic. 1.—Two 24 n.r. 110 уот MOTORS RUN IN CON CATE NATION AT 
600 R. T. I. | 


made large enough to contain thc two or more windings used in 
making the several windings for the different speeds. It is theo- 
retically possible to obtain a number of synchronous speeds, but it is 
usually impracticable to use more than two windings. The relative 
maximum outputs are independent of each other, but to work the 
magnetic material to advantage it should be approximately propor- 
tional to the speed. The motors of this type have to be built large 
for their output in order to allow space for the increased amount of 
copper and insulation. The space occupied by insulation becomes 
excessive on high-voltage motors, so that this type is applicable 
chiefly to low-voltage windings. It is possible in this form of motor 
to utilise one or more of the windings mentioned in type (a), thus 
increasing the possible number of speeds. Since there are two or 
more distinct, windings, the construction is more complicated and 
the motors are somewhat moro difficult to repair than when only 
one winding is used. 

(c) The concatenated motor is tlie only motor of this type in general 
use. "This consists of two motors, the rotors of which are mounted 
on the same shaft. arranged so that. the secondary of the first motor 
is directly connected to the primary of the second motor. If the 
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two motors have a different number of poles there will be four syn- 
chronous speeds, two for the motors independently and two for the 
combination. By using in concatenation two of the half-speed 
motors mentioned in class (a), the number of speed combinations is 
very large. and the number of leads and switching of the electric 
circuits, while complicated, may be warranted in some cases. 

On account of the large variation in output at the two speeds, the 
concatenated motors generally use material at the high speed to a 
very great disadvantage, so that such motors are usually large and ex- 
pensive for the work to be done. "The most favourable condition for 
the use of the concatenated motor is when the various speeds re- 
quired are close together. In such a case the two motors would be 
very different in size, and the large motor would be used for the 
highest speed. 

Another disadvantage of the concatenated motor is its low power 
factor. This is inherently low, even at the highest speed, owing to 
the fact that the normal load carried on the individual motors is 
seldom as large in proportion as the necessary maximum output of 
these motors in order to obtain sufficient output when the motors are 
uscd in combination ; in other words, the higher-speed motors will 
give a poor power factor because they are underloaded. 

Fig. 1 shows the characteristics of two motors of equal size rzn in 
concatenation. Fig. 2 shows the characteristics of one of the motors 
in Fig. 1 run at the high-speed connection, the other motor being idle. 
If both motors were run in multiple at the high speed, the output 
would be twice as great as indicated in Fig. 2. 

As a suggestion in the selection of the best type for various con- 
ditions, we have drawn up the following conclusions, which must, 
however, be interpreted very broadly, as there are many modifying 
circumstances :— 

(1) For two specds having a ratio of 2: 1, use motor type (a). (2) 
For two speeds having other ratios than 2: 1, use motor type (b), 
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Fic. 2.—NoRMAL RAT 5 H.P. 110 уот Motor AT 1,200 R. F. M. 


except when the winding and insulation require too much space. (3) 
When three speeds are required, two having a ratio of 2: 1, the other 
being intermediate, type (b) may be used with one winding connected 
аз їп (а). (4) If four speeds are necessary, one speed being one-half 
of the highest speed, and the lowest speed one-half of the next highest 
speed, type (b) may be used, with each winding such as is used in 
type (a). (5) Use type (c), concatenated motors, when two or more 
speeds close together are required. (6) Use concatenated motors 
when polar windings on the rotor are necessary with more than two 
speeds, or if the two speeds differ from 2: 1. (7) Use concatenated 
motors for high-voltage machines except when type (a) can be used. 


MODERN METHODS OF ARTIFICIAL ILLUMINATION.* 


BY L. GASTER. 
(Continued from page 161.) 

Summary.—The autbor first considers electric glow lamps, and de- 
scribes various types which have been brought out. Arc lamps and vapour 
lamps are next dealt with. He then passes on to gas-lighting systems, 
and finally to those in which Belt acetylene, &c., are employed. 
Illumination in special cases, luminous efficiency and physiological effects 
are also considered. 


Gas (continued). 

Various attempts have been made to try to produce some appa- 
ratus which should be absolutely self-lighting. It has long been 
known, for instance, that spongy platinum, when exposed to a stream 
of gas, becomes heated, and may kindle the latter into a flame. Un- 
fortunately, the heat of the flame tends soon to injure its quality. 
For this reason a device was adopted by means of which, as soon as 
the flame was lighted, the spongy lactive material was caused to fly 


* Abstract from the Journal" of the Royal Society of Arts of the 
Cantor Lectures, delivered in February and March last. 


out of the heating area. Even this, however, soon deteriorated, 
owing to the effect of atmospheric moisture, &c., and other causes. 

The competition between high-pressure gas and flame aros for 
street lighting has been very keen both here and on the Continent. 
In Berlin an interesting situation is presented by the fact that the gas 
generating station is owned by the city, while the electric lighting 
companies are private, but pay handsomely for their privileges, and 
are, therefore, a valuable source of income to the city. Recently the 
use of the Blondel flame arcs under the hands of Dr. Bloch has given 
rise to very good results, while Dr. Drehschmidt has recently de- 
scribed the developments in high pressure in inverted gas lighting 
which kept step with the development in electricity in this city. 

A very valuable precedent has recently been established by the 
authorities jn the city of Boston, U.S.A., who dispatched experts 
connected with various systems of lighting to make, a tour of the 
Continent and report on existing methods of street illumination 
before taking any  lecision on the 
matter. A deputation appointed by 
the Streets committee of the Corpora- 
tion of London recently paid a visit to 
the Continent, with the object of exam- 
ining the lighting of the chief cities in 
Europe, and has published its exper- 
iences. The method of street lighting 
preferred by the deputation consists of 
inverted high-pressure incandescent gas 
lights, centrally placed in the street 
and equipped with raising and lowering 
apparatus ; where this is not possible 
electric lighting is recommended. A 
form of apparatus is, however, now 
being manufactured which is said to 
enable this to be satisfactorily accom- 
plished and is in an experimental stage 
in the streets of Stuttgart, in Germany. 
I have, however, been informed by 
several Continental experts that the 
method is not yet so satisfactory in the 
case of high-pressure gas lighting as it 
has been found to be in the case of electric 
arc lamps. A considerable amount of 
experiment has been necessary in order 
to make the arrangement practicable, 
and to avoid possible leakage at the 
joints, deposits in the piping in winter, 
corrosion, &c. Formerly a flexible tube, 
enabling the lamp to be lowered, was 
used, but more recently. it has been 
found preferable in Stuttgart to employ 
a jointed gas pipe, and to arrange for 
the lamp being brought to the side of 
the street before being lowered. In 
Stuttgart, both high-pressure gas and 
high-pressure air systems have been 
used, the latter, however, necessitating 
the use of two distinct pipes to convey 
the gas and air respectively. Inadopt- 
ing a system of this kind, however, it 
must be borne in mind that the polar 
curve of light distribution of flame arc 
lanips differs considerably from that of 
incandescent gas lamps, and that the 
method and height of suspension that 
is found satisfactory for the one may not 
be equally so in the case of the other. 
And, in addition, it may be suggested 
that when it is found desirable to instal 
high-pressure gas lamps fairly lowdown in the streets, they 
should be equipped with some form of diffusing globe, otherwise the 
effect is apt to be glaring. It may he mentioned that this deputation 
did not contain any experts connected with the various methods of 
lighting examined ; therefore, while recognising the importance of 
the precedent established by municipal authorities studying for 
themselves systems of illumination, one must be cautious in advo- 
cating too sudden and extensive modifications in existing systems 
of lighting the streets of London as a result of their experiences. 

Figs. 10 and 11 show arrangements for centrally suspending or 
lowering high-pressure gas lamps. 

It need hardly be said, moreover, that it would be unwise to 
attempt the lighting of all varieties of streets on any uniform special 
plan, such at that outlined above, and it is to be noted that further 
experiments in the streets of London are to be conducted before any 


Fic. 10.—ABRANGEMENT 
ENABLING HIGH-PRESSURE 
Gas Lamps TO BE LOWERED 
IN THE STREETS TO RECEIVE 
ATTENTION. Messrs. Ehrich 
& Griits, Berlin. 
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final decision is taken. The question is, Who ought to undertake these 
tests so that we may accept the results as unbiased ? 


A CALORIFIC STANDARD. 

Prof. Morris, in a recent article, suggested that entirely different 
results would naturally be obtained if the gas used was London gas, 
or the much richer gas employed in Edinburgh. This leads one to 
comment on what is now felt to be a rather curious anomaly in the 
present conditions of gas testing, that we still test gas in terms of 
its illuminating value, while, as a matter of fact, now that incan- 
descent gas mantles are so widely used it is the calorific value in 
which we are mainly interested. This matter has been the subject 
of much discussion in this country, and very careful consideration 
in the United States, where a recent committee of the American Gas 
Institute reported upon it at great length. 

Although this method of insisting only on an illuminating value 
of gas, when calorific value is all important, may seem rather strange, 
yet there are certain difficulties which will probably lead to only a 
gradual change in existing regulations. For instance, it is urged 
that one of the chief advantages of adhering to a standard of illu- 
minating value is that any appreciable percentage of inert gas is 
immediately detected by the decrease in illuminating value. Although 
an immense amount of work has been done on the subject of gas 
calorimetry in this country, it seems to be admitted that the process 
is far from being such a simple one as the illuminating test at present 
employed, and that until recently sufficiently accurate instruments 
for the purpose were not available. However, there are indications 
that a change will soon come. In Germany, too, calorific tests are 
regularly undertaken by the gas company in Berlin, and a systematic 
record of the quantities of the gas in this respect constantly kept, in 


РА E fe 
24 2s 
Aye 2 
2 А 
22 2 
» É 
7 [/ 
І. 7 
2 

Y 

Ж. к 

2 ELS 

Z = 

1. — 

7 — 

A 

1 

25. 

©. 

A 

, 

а 

2 

77] 

PM 2 
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LaMPs ABOVE Roapway. 


The lamp is sho wn hung across the road in its normal position. When requiring atten- 
tion, the jointel piping enablcs the lamp to be drawn aside to the pavement and lowered. 


order that any deterioration in heating value may be immediately 
recognised and detected. Herr Lebeis, in a Paper recently read in 
Berlin, and reported in the “ Journal für Gasbeleuchtung," August 
14th, remarks upon the fact that in different districts both the pres- 
sure and the calorific value of the gas supplied are often found to 
differ very considerably; consequently, a type of burner which ів 
satisfactory in one locality may not be equally so in another. The 
same point is emphasised in a recently published address of Mr. 
H. O'Connor,“ who, indeed, goes so far as to assert that a burner 
which was a good one in one town might be an absolute failure in 
another.” | 

Lebeis describes an interesting modification of the incandescent 
burner which is intended to avoid this difficulty, and which he terms 
the “ Aerostat.” This consists essentially of an arrangement cover- 
ing the inlet holes of the burner, which contracts and expands with 
the heat, admitting more or less air, and automatically maintaining 
the most favourable conditions for combustion. Besides allowing 
for differences in calorific value and pressure of the gas supplied, this 
arrangement is also intended to compensate for the alteration in the 
conditions which prevail when the burner has only just been lighted 
and is cool, and those which are present when it has reached its normal 
hot state. These new burners are made for small candle-powers, as 
low as 33 mean hemispherical candle-power. This matter of a 
calorific standard has just been commented upon in the annual 
address of the president of the Gas Institute, who forsees its ultimate 
adoption. A very interesting Paper, by Mr. C. Forshaw delivered 


* “ Gas World," August 14th. 


on this occasion, illustrates most forcibly the fact that there are 
other factors, apart from calorific value, such as flame temperature, 
shape and volume, which affect the performance of an incandescent 
gas light. Mr. Forshaw also demonstrates how the incandescent 
illuminating power of two gases, hydrogen and carbon monoxide, 
may be very different under apparently similar conditions, even 
though both have approximately the same calorific value. Mention 
may also be made in this connection of the exhaustive experiments 
of M. Sainte Claire Deville, who has recently published an article in 
the '* Illuminating Engineer," July, 1909, summarising his views on 
the subject. 


RELATIONS BETWEEN COMPANY AND CONSUMER. 


Early in the article the valuable work of the Boston Edison Electric 
Illuminating Co., in assisting the consumer and undertaking to 
advise him how to use his lights to the best advantage, was referred 
to. This attitude has also been adopted by gas companies in the 
United States and by the most enterprising companies in our own 
country as well. For instance, the Gas Light & Coke Co. and other 
companies here fully realise the necessity of keeping the consumers 
thoroughly satisfied, and undertake for a small charge to maintain 
their gas burners and mantles in a satisfactory condition. The 
educational value of such a provision is proved by the fact that con- 
sumers not infrequently eventually learn something of the adjust- 
ment of burners and mantles from the company's representative, 
and prefer to save money by undertaking the supervision themselves. 
On the other hand, it must be confessed that they do not always 
realise the real economy of renewing mantles promptly as soon as 
the candle-power has begun to fail. The Gas Light & Coke Co. 
make a practice of renewing mantles when their initial candle-power 
has dropped 25 per cent. This usually occurs after about 200 hours’ 
burning. We have thus an interesting analogy to the useful life 
of glow lamps, which is usually assumed to be the time that elapses 
before their candle-power is reduced by 20 per cent. from their 
original value. 'The company still undertake the supervision of 
some 200,000 burners, and it is probable that very many more 
customers will now look after their own installations who were 
originally educated by the company to do so. It is also interesting 
to learn that the company make a practice of thoroughly testing 
mantles supplied to customers by a rigid specification involving 
both tests of life and candle-power, and showing resisting power 
against vibrations. 


ACETYLENE. 


After describing in some detail oil lamps, both ancient and modern, 
incandescent oil lighting and petrol air gas lighting, the author also 
deals with alcohol and other self-contained methods of incandescent 
lighting and with acetylene lighting. As regards the last of these, 
he states that :—Acetylene lighting has only been developed to per- 
fection by dogged perseverance, and many were the difficulties which 
early workers in the field had to contend against. For instance, 
acetylene itself seems to be an especially sensitive gas which it was 
difficult, at one time, to procure in а state of purity, and which 
tended to form ''polymerides," possessing undesirable qualities, 
such as unpleasant odour, and explosive tendencies. In addition, 
impurities such as phosphohe rendered the gas liable to spontaneous 
combustion, and were also said to be responsible for the slight haze 
which used, at one time, to accompany the burning of acetylene in а 
room. Again, a mixture of seven of air to one of acetylene is very 
explosive. Nowadays, however, very careful purification has 
removed many of these defects, and attention to keeping the gene- 
rator cool, and other matters, has prevented the tendency to poly- 
merise to a great extent. To-day it is possible to burn acetylene 
without much smell, and it is said that the gas.itself could be ren- 
dered absolutely odourless were it not for the danger attaching to 
such a gas, which would, of course, be liable to escape without detec- 
tion in the event of a leak. 

Generating A pparatus.—The development of the generators them- 
selves does not fall strictly within the scope of the lecture. It was 
at one time the subject of discussion whether the carbide should be 
allowed to fall into water, or whether water should be allowed to 
drop on to the carbide. At the present day both methods are 
employed, and there are varieties of apparatus which show a gradual 
gradation from one type to the other. In the Annuaire Inter- 
national de l'Acétyléne," an interesting compilation of information 
relating to this method of lighting for 1908, some account is given 
of the different types of generating apparatus in use in France and 
other countries. In France and Italy methods depending on the 
dropping of water on to carbide prevail, while in Switzerland and 
Holland, on the other hand, the carbide to water system is pre- 
dominant. 

Recently, quite a number of ingenious improvements have been 
introduced, one of which utilises briquettes composed of granular 
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carbide compressed into cakes with some inactive binding material. 
For these briquettes it is claimed that they are not hydroscopic and, 
therefore, do not deteriorate in quality with time and storage, and 
also that they immediately cease to evolve acetylene when with- 
drawn from the water. The inconvenient tendency towards “ after- 
gassing,” which resulted in the accumulation and ultimate escape of 
£as when the generator was turned off, was thus claimed to be 
&voided. Similar efforts in this direction had previously been made. 
For instance, the carbide was compressed into cakes and coated with 
paraffin or sugar. 

Acetylene Burners.—The design of the acetylene burners has 
recently been improved to such an extent as to remove many of the 
early troubles to а great extent and notably in the direction of 
avoiding their tendency to become choked up. Опе cause for this 
habit of early burners was the fact that metal was used. Nowa- 
days, refractory materials, such as steatite, are used. Опе notable 
improvement has been the introduction of & burner in which two 
flames at an angle play upon one another; the flame temperature 
and efficiency is increased thereby, and it is also claimed that the 
tendency to choke is less, The modern acetylene burner probably 
yields about 30 c.p. per cubic foot of gas per hour. 

Another direction in which notable developments in acetylene 
have been introduced is its application to incandescent mantles. 
The acetylene flame so produced is extremely hot, and this leads to 
very efficient results, perhaps as much as 100 c.p. per cubic foot of 
gas per hour being obtained in special cases; unfortunately, this 
very high temperature causes mantles to deteriorate somewhat 
rapidly, and it has been found necessary to make them exceptionally 
small and stout. It has been claimed that the Hella Bushlight is 
specially suitable for the acetylene flame, as the refractory ncedles 
of which it is composed are able to stand the temperature better ; 
the durable nature of this mantle is also said to render it particularly 
serviceable for portable lights, for which liquid fuels are, of course, 
specially intended. 

Portable Acetylene Lights.—Portable acetylene lights are of com- 
paratively early origin. The chief difficulties experienced have been 
connected with the regulation of the pressure and the provision of 
mcans of checking surplus evolutions of gas and '' after-gassing." 
But many forms of lamps have been introduced equipped with very 
ingenious devices to control this evolution. Portable lamps have, 
of course, found a great application for cycles and automobiles ; the 
first lamp of this kind is stated, in the above-mentioned periodical, 
to have Ъзеп introduced by Mr. Itier, about 1898. "They have also 
been applied with success to the lighting of mines and collieries. 
One advantage which they are claimed to possess in this connection 
is that the acetylene flame is stiffer than an oil onc, and is therefore 
not so readily extinguished by a gust of wind. It is also pointed out 
that ал acctylene flame, for a given amount of light, consumes а 
relatively small amount of oxygen as compared with oil, and there- 
fore does not so readily vitiate the atmosphere in restricted spaces. 

Dissolved Acetylene.— I may next refer to what is perhaps one of 
the most interesting directions in which acetylene has progressed, 
namely, its preparation in а liquid condition. 'The convenience of 
dissolved acetylene was early realised, but there were many initial 
difficulties to overcome, and not a few serious explosions. Dissolved 
acetylene, however, can be utilised to-day under & pressure of 10 
atmospheres if certain directions are observed, including the inser- 
tion of some suitable porous substance into the containing vessel. 
More recently à much greater development has been achieved through 
the use of the comparatively cheap liquid acetone, which possesses 
the remarkable property of dissolving about 240 times its own 
volume of acetylene at & pressure of 10 atmospheres, and a tempera- 
ture of 15 deg. Such a vessel of acetone saturated with acetylenc 
gas at this pressure will, therefore, liberate 215 times its own volume 
when the pressure is reduced to ordinary atmospheric value. Tubes 
of 1 litre capacity, containing about 100 litres of acetylene have been 
proved to be of very great value where portability is the chief con- 
sideration. 

Special Uses of Acetylene.—It may next be desirable to say a little 
on the special cireumstances under which acetylene lighting is par- 
ticularly satisfactory. Like the other systems with which we have 


been dealing, acetylene lighting is essentially a self-contained porta- 


able system, and mainly comes into use where electricity and gas 
эге not available. It may indeed be said to fill positions very similar 
to those for which petrol air gas is intended, so that the competition 
betwecn these two systems of illumination is naturally somewhat keen. 

In addition, acetylene mày be said to represent all stages of porta- 
bility, from the generator down to the tube filled with liquid acety- 
lene. For instance, in France and Germany it is not uncommon 
for a small town, or even the market place in а small town, to invest 
in an acetylene installation. In country railway stations, again, 
acetylene installations have been found to have a great field. Acety- 


NOVEMBER 12, 1909. 191 


lene also commends itself for the lighting of country residences. 
But here, again, the point should be emphasised that it is very essen- 
tial to secure good workmanship. In the case of acetylene lighting 
it is particularly desirable that all piping should be properly laid and 
all joints absolutely gas tight; consumers may be advised to have 
work of this kind undertaken by а specialist in acetylene lighting. 
It is far better to pay a little more and secure a reliable form of plant 
апа sound piping, than to invest in а cheap installation which is & 
constant source of trouble and annoyance. Many reputable firms 
are willing to enter into an agreement to execute free any repairs 
which occur within a given period after installation, thus making 
themselves responsible for the plant being in good order. 

There are, however, many other cases in which dissolved acetylene 
is particularly serviceable. For instance, when it was necessary to 
instal a generator on a railway train, the bulk taken up by the appa- 
ratus was a considerable disadvantage. More recently, however, 
liquid acetylene seems to have proved very convenient on quick 
trains, All that is necessary is to instal the cylinder and connect 
up to the pipe; at the end of a series of journeys, when the cylinder 
has been nearly exhausted, it is handed over to be recharged and 
replaced by а new one. "There are on record many instances of rail- 
way trains having maintained their lighting for many hours in an 
emergency. For instance, а train lighted by dissolved acetylene, 
which was blocked in а snowdrift in America, was on e able to supply 
light without interruption for 12 days on end, and it is stated that 
in many of the carriages of the American Lackawanna Railway Co., 
cylinders only need recharging every two months. Another field 
in which liquid acetylene might be expected to play & useful part is 
for omnibus and tramcar lighting, and I think that the importance 
and commercial advantage of lighting the inside of these vehicles in 
а reasonably satisfactory manner, demands the attention of omnibus 
companies. Again, liquid acetylene has been utilised for emergency 
lighting on festive occasions in churches. 

Naturally, acetylene obtained in this way must always be some- 
what more expensive than when obtained from a generator, but this 
is compensated for by the convenience. 

The coming of the incandescent mantle, however, has given new 
life to the application of systems of liquid gas to railway trains. At 
one time such systems were in danger of being ousted by liquid 
acetylene, and Prof. Vivian Lewes introduced a system by which 
methane gas was mixed with acetylene, so that a compromise between 
the cheapness of the one and the high illumination obtainable from 
the latter was arrived at; this was, however, in the days of flat 
flame lighting. At the present day the arrival of inverted mantles 
capable of standing the vibration of trains, has given to ordinary 
gas a powerful weapon, and the use of liquid gas in this way is not 
to be despised. 

At the same time the introduction of the metallic filament lamps, 
which are particularly suited to the low voltages that can be em- 
ployed on electrically lighted trains has proved a great help to 
electric lighting. One very real advantage possessed by such lamps 
is the fact that their installation would diminish the power output 
necessary from the generator, for a given illumination, by at least 
one-third. 

(To be continued.) 
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THE ELECTRICAL INDUSTRY. 


It is, perhaps, only natural that the British electrical 
manufacturer should feel some diflidence in expressing an 
opinion on the present position of the electrical industry. 
Any such views might very possibly involve admissions of 
his own difficulties or want of foresight. This fact, how- 
ever, does not prevent an outside observer from surveying 
the position; aud, since he is not himself involved, such a 
survey is likely to be the more free from bias and corre- 
spondingly more valuable. This is evidently tlie feeling 
of Mr. R. K. Моксом, the new chairman of the Birming- 
ham Local Section of the Institution of Electrical Engi- 
neers, who in his inaugural address last week dealt 
with this important subject. Mr. Moncom, although not 
actually in the electrical industry, is so closely connected 
with it through the manufacture of steam engines that he 
is excellently placed to form a sound opinion of the 
present position. 

As will be seen from the abstract of this address which 
we give elsewhere, the treud of trale immediately after 
the South African war was upwards, on a very steep curve, 
except that 1904 wasa decided period of depr ession, which 
was repeated in a still more marked form in 1908. The 
depression in 1904, however, was masked to some extent 
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by the demands of the Russo-Japanese war. The depres- 
sion of last year was much more marked, and'statisties show 
a retrograde movement all round. From the Board of 
Trade figures it is noticeable that the imports of electrical 
machinery have remained fairly steady since 1903, whereas 
our exports have increased steadily, but if the figures are 
taken for electrical produce generally the imports have 
steadily risen, whereas our exports fell severely in 1904 
and 1908. There appears to be considerable difficulty in 
obtaining any reliable figures as to the extent to which we 
use our own produce, but from inquiries which he has been 
able to make Mr. Morcom comes to the conclusion that our 
exports have increased faster than our home consumption. 

Perhaps the most notable fact brought out by the 
address is the remarkable rise in cost of raw materials 
during the last few years, coupled with the equally remark- 
able fall in the price of manufactured plant. In 1906-1907 
the price of copper rose to double the value prevailing in 
1894-1895, and the price of pig iron in 1908 was nearly 70 
per cent. above the figure of 1901. It might be thought 
that the price of electrical machinery would have been 
correspondingly increased. Actually, however, the ten- 
dency was all the other way. Thus, whereas in 1901- 
1902 the prices per kilowatt of alternating and direct- 
current machines of about 250 kw. and 1,000 kw. were 
respectively £3°6, £234, #26 and £3, the corresponding 
figures to-day are £19, #166, £l and £155. The 
increased price of raw materials in 1906-1907 made no 
difference to the rate of fall in prices of electrical 
machinery. The effect of this incessant cutting of prices 
is that the purchaser is now able to obtain electrical 
machinery at an exceedingly low price, and one allowing 
no adequate profit to the manufacturer. We are glad to 
note, however, that Mr. Morcom is of opinion that the 
plaut is nevertheless of excellent quality, and tbat our 
manufacturers now turn out the finest machines in the 
world at prices far below their true value. 

The reasons advanced for these effects have generally 
been cither foreign competition, real or feared, over-pro- 
ductiveness in the industry, and depression of general trade ; 
of which foreign competition probably is the favourite, as 
it reflects less than any other upon our manufacturers. 
Mr. Moncow's view is that the trouble is due to over-produc- 
tiveness. At the beginning of the century the older com- 
panies, led on by their excellent trade, increased their capital, 
and new concerns also sprang up, fostered by the apparent 
prosperity of the business, until to-day our manufacturers 
are in a position to fill more than the demand of the whole 
of our home and export trade. This view is borne out by 
the reports of meetings of various large companies involved. 
In 1901-1902 there was great activity in the industry. 
Large factories were built and many extensions were made. 
In 1903 the state of things was still improving, though 
there was some complaint. In 1904 foreign competition 
was severely felt, and prices were dropping fast. In 1905 
competition was still keener, though the volume of business 
was increasing. In 1906 came a rise in the price of raw 
materials with no corresponding rise in the price of the 
manufactured article. It appears, therefore, that the posi- 
tion is not due to the Jack of demand, or foreign competi- 


tion, but is solely caused by excessive expansion in this 


country. In Mr. Moncow's opinion it is certain that had 


there not been this increased productivity the first seven 
years of the century, excepting 1904, would have been 
progressively profitable, and he can only express the hope 
that as thecapitalisation which caused the slump in the early 
eighties was justified in the nineties, so will the capitalisa- 
tion of the first decade of this century be justifiel in the 
second. We sincerely hope that this will be the case. 

It is interesting to notice at the end of Mr. Morcom’s 
address a keen appreciation of the value of mathematics. 
To many practical engineers mathematics appear by no 
means desirable, and a mathematician is looked upon as a 
man who is incapable of doing anything of practical value. 
As a prominent engineer who is concerned with essen- 
tially practical problems, it is interesting to note Mr. 
Morcom’s belief that mathematics, and plenty of it, will 
take a man further than any other training ; in fact, in the 
following opinion he goes still further and remarks: 
“Take a "mathematician, give him a workshop training, and 
let him read the technical papers instead of the sporting 
columns of the daily Press, and he will make an engineer. 
If he also has the gift of common-sense and zcal for his 
profession he will make a good engineer.” We think this 
is the first occasion on which we have seen any connection 
between sport and mathematics referred to; but by far 
the most important point is that the mathematician should 
have the common-sense that is here stipulated. With 
that stipulation we do not doubt that Mr. Moncow is per- 
fectly correct. | 


REVIEWS. 


(Copies of the undermentioned works can be had from The Electrician Office, post 
free, on receipt of published price, adding 3d. for books published under 38, Add 
10 per cent. for abroad or for foreign books.) 
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The Gas Engine. By Cc P. Poore. 
Co.) Pp. vi.--93. 

Among the many books which have been published of late 
years in connection with the internal combustion engine it is 
a real pleasure to come across one which confines itself 
closely to the subject without a large amount of extraneous 
matter and unnecessary illustrations. 

We cannot do better than quote from the preface in full, as 
this gives the kevnote to the book itself. 

This book is not intended as a complete treatise on the subject. The 
object of the author is to present the principles governing the salient 
features of gas-engine construction and operation in as simple a manner 
as possible, and to that end academic discussions of the characteristics 
of gases and of hypothetical heat-energy cycles,of the character commonly 
found in text books, have been avoided. Since the pressures, tempera- 
tures and energy transformations which occur in a gas-engine cylinder 
cannot be adequately explained without the use of algebraic equations 
which appear complex to a beginner, such equations have been employed 
in that connection, but their use has been restricted to a single chapter. 
This chapter may be omitted without sacrifice by readers who wish 
merely general, rudimentary information, but not by real students of the 
subject. | 

It is an unpretentious volume of 93 pages, with an 
index and several tables. The first few chapters very clearly 
describe the elementary principles in connection with the work- 
ing and running of internal combustion engines, followed by a 
short description of the valves and valve gear. The ignition 
of gas and oil engines is dealt with in a short chapter, but we 
find no reference to the magneto, which is in practically 
universal use in England and on the Continent, whatever may 
be the practice in America. 

The author then discusses the various methods of governing, 
but we wish to join issue with him in his statement that the 
method of governing by varying the quality of the mixture 
gives a better efficiency below full loads than by varying the 
quantity of mixture and the compression. Experiments 
carried out by the reviewer some 20 years ago showed that 
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the efficiency of “quantity " governing is greater than that of 

“ quality " governing, and somewhat less than the hit-and-miss 
system, these results being corroborated by other experimenters. 
We note that the author advocates a combination of the 

“ quality " and “ quantity“ governing, and this would seem 
to be the most satisfactory arrangement, especially for very 
large engines and for fluctuating loads. 

After a very well written chapter on ће “ Care and Manage- 
ment of Gas Engines," the more abstruse questions of pressure, 
temperature and output calculations are considered. As 
mentioned in the preface, this part is kept entirely independent 
from the rest, so that the average practical reader does not 
become confused with mathematical formule. 

One striking feature is that the writer has not pur- 
sued the unfortunately too frequent method of writing а 
book by availing himself of the kindness of various makers 
in giving descriptions of their manufactures, as there is not 
one instance of a reference to any particular build of gas engine 
in the whole of the book, and there are no advertisements. The 
illustrations are generally very well and clearly executed, with 
the exception of some diagrammatic illustrations in half tone. 
Plain black and white diagrams would be very much more 
effective than these. One of the illustrations referred to, 
giving а sectional view of an engine cylinder, shows a most 
objectionable pocket, which it is the aim of every designer to 
avoid. 

À number of tables are inserted which are useful in cal- 
culations relating to internal combustion engines. 

Weconfidently recommend the book to thosestarting thestudy 
of theinternal combustion engine. It would probably have been 
more descriptive of the book to have called it the “ Internal 
Combustion Engine," as not onlv the gas engine, but also oil 
and gasolene engines are discussed. W. M. 


Finführung in die Blektrotechnik. By Dr. C. Hiinke. (Leipzig: 
S. Hirzel.) Pp. xviii.— 501. M.13. 

The author of this “ Introduction to Electrical Engineer- 
ing " is one of the professors of electrical engineering at Munich, 
and this book is intended to cover the course of lectures given 
to students preparatory to their more specialised study of the 
subject. As it contains 500 pages it is obviously not a verbatim 
report of the lectures, but rather a development from them. 
The ground covered is enormous. In Fig. 56, for example, 
we have a full-page illustration of Lord Armstrong’ s machine 
for generating frictional electricity hv escaping steam, while 
Figs. 57 and 58 show the arrangement and section of the nozzles. 
Further on in the book we have wircless telegraphv, includ- 
ing the production of two different wave-lengths hy close 
coupling, the Poulsen arc, &c. A large chapter is devoted to 
cables, wiring, switehboards, lightning dischargers, &c. This 
will give an idea of the variety of the subjects considered. 

In the preface the author gives it as his opinion that students 
at the technical colleges do not take a sufficientlv embracing 
view of the whole field. This book would certainly tend to 
cure the evil, for it touches on everything which can possibly 
be brought within the scope of its titlo. 

The work is by no means of a popular nature. Ап attempt 
is always made to get below the surface and evolve the char- 
acteristics of the various machines and instruments from 
physical principles. Everything is so condensed, however, 
that one gains only a very hazy idea in many cases of the 
object and action of the apparatus under consideration. This 
is probably quite in keeping with the author's intention of 
giving the student a wide and general idea of the whole field 
of electrical technology. 

The hook is divided into seven chapters. The first is intro- 
ductory and contains only 12 pages; the relations between 
theory and practice апа between the different branches of 
science are considered. The language is often verv high- 
own; for example we are told that “ Der kreislaufartige 
Zusammenschluss der verschiedensten Gebiete in Wissenschaft 
und Leben dureh dieselben kausalen Elemente wird ihn 
schliesslich in der Erkenntnis immer weiter hinaufzulciten 
vermögen bis in die philosophisch religiösen Höhen, wo sich 


die höhere Einheit all der unten scheinbar zersplitterten und 
widerstreitenden Strebungen und Erscheinungen offenbart." 
The second chapter deals with mechanical analogies of the 
ether and of various phenomena, such as electromagnetic 
induction. The magnetic properties of iron are also con- 
sidered. The different methods of producing E.M.F. are 
described in Chapter IIL, while Chapter IV. 1s devoted to the 
zeneration cf electrical power on a commercial scale. Both 
D.C. and A.C. generators are treated very fully. The Poulsen 
arc 18 considered here and not among transformers in {һе 
following chapter which covers the various applications of 
electrical energy and is necessarily very embracing. Instru- 
ments are described in Chapter VI. and the cable network with 
its accessories, together with switches, &c., in Chapter VII. 
The book is profusely illustrated, and can be heartily recom- 
mended. G. W. 0. Howe. 


Pocket Book of Useful Formule and Memoranda for Civil, 
Mechanical and Electrical Engineers. By Sir Gvirronp L. 
MoLEswoRTH and H. B. Могкѕмоктн. 26th edition. (London: 
E. & F. N. Spon.) Рр. ix.+901. 6s, net. 

To the reverent mind a criticism of “ Molesworth” scems 
rather out of place; rather like criticising the House of Lords, 
though, of course, that is done now-a-days. Whatever its 
faults, assuming that it has any, there can be no doubt that 
its popularity is as great as ever, for it has now reached its 
26th edition. À comparison of this with the first edition issued 
in 1862 would be of interest, and we feel sure that we should 
find no mention of one section, the electrical, that is contained 
in the 26th. Electricity, as distinct from telegraphy, had not 
then entered the engineering field. 

Turning to the electrical section of the book, which has been 
thoroughly revised and rewritten for this edition by Mr. W. H. 
Molesworth, we find that most of the important subjects are 
dealt with, while, of course, useful formule and tables abound. 
We cannot help thinking, however, that some of these might 
be cut out as being out of date, and the space thus obtained 
devoted to а fuller consideration of new work. For instance, 
we would remove altogether the matter on p. 768 on jointing 
conductors, matter, which we know not why, appears in every 
pocket book published. 

On p. 751 Fleming's “hand rule" is given, it being stated 
that the right hand must be used for generators and left hand 
for motors; but supposing the inquirer to be engaged with 
neither а generator nor motor, is this information very helpful 
to him? On p. 753, we think that hysteresis losses would be 
conveniently expressed as watts per pound, instead of, or in 
addition to, watts per unit volume. In dealing with cells, 
mention should be made of the Weston standard cell, and in 
the next edition we would suggest that the E.M.F. of the Clark 
cell stated as 1:434 volts be coupled with a caution. Finally, as 
regards criticism, we hope that in the next edition the publishers 
will adopt, without fail, some other method of gilding the 
pages. To have to separate consecutive pages of very thin 
paper, most perfectly glued together at the edges, is exaspera- 
ting to а degree to the average busy engineer who consults а 
pocket book. 

We are glad to find useful information on the illumination of 
areas by metal filament and flame arc lamps is given, while 
the traction section is also up-to-date. We recommend all 
electrical engineers to exchange their present well-thumbed 
* Molesworth " for the newer edition. 


Metric Tables. By Sir Сспкопр L. MorzswonrH. 4th edition. 
(London: E. and F. N. Spon.) Pp. 95. 28, net. 

This little book was first prepared as a sort of supplement 
to the well-known pocket book, but now that it has reached 
its fourth edition it may be looked upon as a separate and 
distinct work. It contains tables dealing with linear, square 
and cubic measures, as well as with capacitv, weight and com- 
binations, such as foot-pounds and metre-kilogrammes. Money 
tables and electrical and heat unit conversions are also given. 
We note that the author, like all supporters of the metric 
system, 1з very enthusiastic in his preface over the progress it 
is making. 
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SUPERHEATED STEAM. 

At the meeting of the Leeds Local Section of the Institution 
of Electrical Engineers, on October 27th, a discussion took 
place on the subject of Superheated Steam. No formal Paper 
was read, but the discussion was opened by Mr. A. B. Mountain 
(Huddersfield), who was followed by a number of engineers. 
Below we give a general account of the proceedings. 

Mr. А. B. MouNTAIN, in opening the discussion, remarked :—In 
laying before you some particulars of my experience with super- 
heated steam I propose to confine my remarks chiefly to the effect 
of superheat upon steam plant which has been designed to use satu- 
rated steam. Many forms of superheaters have been designed to 
enable the degree of superheat to be varied or maintained at one 
constant temperature, but practically all such modifications of the 
original form of Messrs. McPhail & Simpson introduce complica- 
tions which are not desirable upon a large system of steam piping. 
Without a system of by-passing а part of the saturated steam to 
mix with the superheated steam, there is undoubtedly a risk of 
getting steam at a much higher temperature than is desirable when 
fires are being forced or when a large load is taken off, leaving а small 
quantity of steam to pass through the superheater. The extent to 
which the temperature of the steam may be raised is in practice 
limited to the flash point of the cylinder oil used where reciprocating 
engines are employed; and where turbines are used the expansion of 
the rotor limits the total heat of the steam. 

The advantages claimed for superheat are a reduction of fuel per 
unit of energy developed, due to the increased efficiency of the engine 
or turbine, and reduced losses in steam piping. (A diagram was 
shown of the actual increased efficiency due to superheat in turbines, 
and a table showing the saving in steam and coal where compound 
engines are used.— Ep. E.) 

There are, unfortunately, few experiments dealing with the losses 
in steam pipes, but it is well known that heat is transferred much 
more rapidly from a saturated vapour to a cold wet surface than 
from a dry vapour to a dry surface, and from actual observation I 
have noticed that with the use of superheated steam there is very 
little water coming from the steam traps, as compared with the 
quantity when saturated steam is used; and from the observa- 
tions I have made in mills it is those where long lengths of steam 
piping are employed which show the best results from superheat. 
There is no doubt whatever that superheat saves coal ; but the other 
side of the balance-sheet, increased cost of repairs, oil and attention 
may easily outweigh the coal saved, unless the engines are specially 
designed for superheat ; and it is the knowledge of the trouble mill 
owners and others have had, as well as my own difficulties, which 
has led me to sound a note of warning. 

The total temperature of the steam used upon the plant under 
my direction, when superheated is from 460°F. to 520°F. With this 
temperature I have had great difficulty and have had to reconstruct 
some of the engines, due to valves and pistons seizing. Where slide 
valves are used, these have had to be most carefully balanced, so that 
the least possible friction is upon the rubbing faces. Piston rings 
must not have too much pressure upon the cylinder walls, and the 
piston and valve rod packings upon the high-pressure rods must have 
comparatively weak springs so that the pressure upon the rods is 
slight. I have also found the seatings in the cast-iron valves have 
а tendency to become loose, and the shape of the valve body is in some 
cases distorted. My attention was drawn to an article by Profs. 
Rugan and Carpenter, on the Growth of Cast Iron after Repeated 
Heating," which has just been published. I understand from 
Messrs. Hopkinson, valve manufacturers, that from experiments 
they have made there is not the least doubt that cast iron, when 
subjected to steam having a high temperature, docs undergo a per- 
manent change in dimensions. I have found an 8 in. valve body 
increased in length between the flanges by ү}, in. after being sub- 
jected to superhcat for 18 months. Ido not wish to givc the impression 
that with a total temperature of 450 deg. to 500 deg. any large alter- 
ations of the dimensions of cast iron takes place, but I fcel convinced 
that there is a slight alteration of shape in cylinders, valves, &c., 
which adds to the trouble of working with high temperatures ; and 
the fact that the surfaces of valves and cylinders are dry increases 
the difficulty of reliable working. With the latest typc of valves 
having cast-steel bodies I have no trouble, and it would therefore 
seem desirable to replace all valves having cast-iron bodies which 
are subjected to a high degree of superheat, if the same are to be kept 
Bteam tight. 

The question of lubrication is, perhaps, the most important prac- 
tical point when high-temperature steam is used, and the selection 
of a high-class cylinder oil is essential. I have found that the usual 
gravity feed lubricators are not sufficiently reliable with super- 
heated steam, and I have adopted mechanically operated lubricators 
with much more satisfactory resulte. In conclusion, I would most 


strongly advise those who may be considering the adoption of super- 
heaters to consider most carefully whether their plant and steam 
fittings are suitable; and where reciprocating engines only are 
employed I would suggest that only sufficient superheat be given to 
enable dry steam to be delivered to the engines. The amount of 
superheat will then depend upon the length of steam pipe between 
the boilers and engines. 

Mr. H. McLaren then referred to his early experiences in connection 
with superheated steam. He drew attention to the care necessary, 
especially in turbine work, in opening the stop valve of a stand. by boiler, 
so as to let the high temperature steam get saturated with the lower 
temperature steam before it reached the turbine. If they could take 
the temperature of the steam on opening the stop valve of a boiler that 
was being heavily fired they would find an enormous temperature. 
Superheaters had given an impetus to the manufacure of water-tube 
boilers and had also brought the turbine forward. The latter would never 
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C, Cylinder. V, Valve, S, Cast-iron saddle resting on бопе faces at A, B. SC, Steam 
chest. СВР, Compression springs holding вай. е up to front faces when there is no 
pressure in steam chest. VS, Valve spindle. 


have been in its position to-day but for superheating. The superheater 
was only possible by the aid of solid-drawn small steel tubes, and when 
& boiler was being heavily fired and no steam was passing through the 
superheater the tubes might be red hot and the steam inside them at the 
same temperature. In regard to Mr. Mountain's criticism of piston 
valves, he gave the accompanying sketch (Fig. 1) of a valve he had adopted 
which had proved very successful. Should water get into the cylinder 
the valve and saddle could lift off the face to let it escape. If the valve 
was not steam tight, it was necessary to scrape a little off the saddle toes 
where they rested on the front faces at AB. These valves were easily 
fitted if they were put in just as they came from the machine (the valve 
and saddle being planed together) It would be found that the valve 
expanded and lifted the saddle off at AB, thus allowing the engine to turn 
round slowly under its own steam with very little pressure in the steam 
chest. The tool marks would wear out and the saddle come to rest at 
AB, and the valve would be perfectly tight and remain so. There were 
recesses in the face of the saddle which corresponded exactly with the 
fronts in the front face. 

Mr. E. Harris said that although there had been slight troubles, which 
could not be avoided in the development of а new and advanced art in 
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steam generating and in steam power, nothing serious had ever hap- 

ened to his firm’s (Messrs. McPhail & Simpson) installations of super- 
heaters at any electric supply station. They had supplied superheaters 
to work in conjunction with nearly all the well-known types of engines, 
and had never experienced trouble with any type of valve. In regard 
to the system of reducing the temperature of the superheated steam by 
mixing saturated steam with it, there was sometimes a difficulty from the 
manner in which the by-passes were arranged. The flow of the saturated 
steam to the superheated steam did not in all instances bring about the 
desired effect, and such arrangements required much forethought based 
on experience. His firm had never throughout their long experience of 
over 20 years advised the use of flooding arrangements. They had also 
given much attention to developing a superheater for dry back boilers 
by placing one of the two sections of which it consisted on each side of 
the combustion chamber at the back, so as to allow of easy access to the 
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tubes of the boiler, and they had obtained very efficient results both as 
to increased efficiency of the boiler and the longevity of the apparatus. 
In connection with the water-tube type of boiler, the diagram (Fig. 2) 
was obtained by Mr. W. H. Patchell at the Ferndale Colliery, and showed 
the uniformity of the superheat in comparison with pressure and load 
with а superheater placed between the banks of tubes. 

Mr. KILBURN submitted a sample of cast iron which had been sub. 
jected to different temperatures from 300°F. to 800°F. His experience 
had been that the greater the variation of the heat the greater the effect 
on the iron. They could subject cast iron to a steady temperature of 
600^ F. and it would last longer than the same iron with a varied heat, say, 
from 150?F. with a sudden rise up to 500°F. 

Mr. R. S. GALLAHER said, with reference to the loss due to radiation, 
the loss due to the moisture on the circumference of the pipe inside was 
absent with superheated steam, but one must remember that the head of 
heat had been increased, and consequently the rate of radiation was 
increased as well Some time ago he reached the most efficient results 
he had seen in keeping down this radiation in a plant where there were 
four boilers, and the temperature at the superheater outlet was 460^F. 
The length of the steam range running to the engine was 130 ft. and the 
pipe diameter 9 in. The horse-power of the plant was about 1,000, and 
the steam pressure about 120 Ib. per square inch at the boilers. The 
velocity of the steam would not be high, and the steam was moving slowly 
in the pipes, so that the radiation would have a tendency to be greater 
than if the steam had a high velocity. There were 84 ft. of piping inside 
and 46 ft. across the yard. A covering of 24 in. was put on the pipes 
and the flanges were also covered. "Tests taken from February of this 
year to the end of August showed that the average loss of temperature 
between the superheater outlet and the engine stop valve was only 
13 deg., or 1 deg. per foot run of pipe. He had never seen that figure 
approached before. In one case a short time ago he found there was a 
very rapid cutting action taking place in the high-pressure cylinder of an 
engine. The superheater was blamed, but he found the trouble was due 
to sand coming from the intricate cones round the cylinder valves, and 
also from the cast-iron pipes. The superheater was blamed for a good 
deal for which it was not responsible. In regard to slide valves, he had 
put superheaters to 12 boilers for the Manchester Corporation for some 
slow-running pumping engines. These engines were running better at 
500°F. on the slide valves than ever they did before. The method of 
lubrication was the solution of the slide valve problem, and it was very 
essentia] that an oil of the proper flash point be used. 

Mr. Н. P. Homes thought Mr. Mountain's experience had been rather 
unfortunate. With regard to the author's remarks respecting the valve 
seats coming loose, wherever a superheater was put to an existing plant 
the first thing to do was to see that the stop valve seat was fixed. There 
were various ways of doing this. Messrs. Hopkinson now supplied a 
seat with all their valves which would stand superheat. Regarding the 
oil trouble, the best way would have been for the author to have consulted 
the people who supplied him with the cylinder oil as to the quality re- 
quired for engines working under conditions of superheat. Separately 
fired superheaters were not much good where the load was intermittent. 
There was one point that had not been mentioned—viz., the advantages 
of superheating at a low pressure. They could get practically as good 
results with steam at 90 lb. pressure superheated as with saturated steam 
at 160]b. pressure. Mr. Rogerson had had very little trouble with 
Corliss engines and superheat. The greatest trouble was when running 
with a light load with a high pressure and temperature. The best valves 
were some form of drop valves—i.e., either of the piston or double beat 
type. These valves would stand very high temperatures, and on the 
continent the superheater was quite common where these drop valves 
were employed. 

Мг. W. HARTNELL said, in regard to cast-iron valves wearing badly at a 
high temperature, a Paper was recently read at the Leeds University 
describing the latest petrol engines made by the Daimler Co. The 
tubular concentric slide valves worked at a very high temperature. The 
cast iron at first used contained a good deal of phosphorous. This 
showed a tendency to abrasion and wearing rough. After experimenting 
with cast-iron valves of different chemical composition they found that 
cast-iron valves rich in graphite carbon could be trusted to wear to а 
polish in the explosion chamber of a petrol engine. Might not similar 
experiments discover a cast iron eminently suitable for cast-iron valves 
working in superheated steam? The balanced valve shown by Mr. 
McLaren (which he attributed to their American friends) was, he believed, 
used by Messrs. Wilson & Co., at Patricroft, on their steam hammer 
valves at least 45 years ago. When scraping the balancing cover to 
make it a steam-tight fit they used to put a lever and weight on the back 
to get as nearly as possible the same pressure there as the cover would have 
when in its place. If this cover became a little slack it was only necessary 
to scrape the surfaces where it rested on the cylinder face. He was sur- 
prised that this early form of balanced valve had not come more into use. 
The last central station engine that he tested without superheated steam 
showed an apparent re-evaporation of at least 12 per cent. in the first 
cylinder. It was triple-expansion high-speed condensing jacketed in the 
most scientific mannner, and of the best design throughout. The results 
as to economy of steam were very good. With superheated steam, how- 
ever, these good results would probably have been improved by at least 
10 per cent. 

Mr. J. A. McLaren said it was a comparatively simple matter to use 
superheated steam, unless one was faced with certain combinations. It 
was when they got a high-speed engine with a high piston speed and high 
superheat that they must look out for trouble. It was necessary to be 
very careful in selecting the material for the piston rings, &c. He asked 
Mr. Mountain to say how superheat affected the evaporation of the boilers. 


Mr. F. THURSFIELD considered that in practice the chief advantages 
in the use of superheatcl steam in a large power station were in connec- 
tion with the steam pipes and auxiliaries. Firstly, the steam pipes might 
be largely reduced ; a steam speed of 60 ft. per second might be increased 
to 100 ft. per second with the same pressure drop in a given length of 
pipe. That meant a reduction in the surface for radiation of nearly 
25 per cent., and the heat loss for a given fall of temperature was less 
owing to the lower calorific value of the superheat. With regard to 
Mr. Mountain's remarks that he noticed a reduction in the quantity of 
water in the traps, and inferred that there was a less loss of heat. That 
was scarcely correct, because there might be a loss of heat before any 
water appeared at all, when the steam was superheated. Secondly, there 
was a large saving in the auxiliaries. The steam consumption of feed 
pumps might be reduced from 20 to 30 per cent. with superheated steam. 
Most people now agreed that the superheater combined with the boiler 
was far better than the separately fired superheater. Of the former type, 
he much preferred that in which the regulation was performed by deflect- 
ing the heat from the superheater with dampers, rather than by Ьу. 
passing the steam. At the same time, there were advantages with sepa- 
rately fired superheaters. 

Мг. R. H. Campion said he had been more fortunate than Mr. Moun- 
tain, and in one year had saved 10 per cent. on coal, although every 
boiler was not fitted with a superheater. In regard to the author's 
statement that it was advisable to put in everything new for super- 
heating, his (the speaker's) experience was that valves that had not been 
installed specially for superheat had turned out better than the latest 
type of the supposed best manufacture ; and he had more trouble with 
new valves made for superheated steam than with the old ones. He 
had not put in any by-passes, and had had no trouble. One cause of 
Mr. Mountain's trouble was due to carrying his superheating too high 
on the old engines. If he had stopped at 460? F., and not gone to 520 F., 
he would have had much better results. Mechanical lubricators were 
worth looking into. He had just installed onc, and although it was not 
quite satisfactory he did not see why it should not be so. 

Mr. H. Dickinson (Leeds) said they had had no trouble with superheat. 
They endeavoured to run at about 460°F. on the engine stop valve, but 
the temperature often went up to 500 deg. They had one engine fitted 
previously with а balanced ring of a different type. and there was no 
doubt at all that the new principle with bridge piece was much better 
than the older method. "They had found since the second engine had 
been altered to this principle that it had taken a great deal of work off 
the governor. The valve was very satisfactory, and there was very little 
adjustment required for the bridge piece once it was in its right position. 
In installing superheat it was advisable to get a suitable oil for the pur- 
pose; and another point of equal importance was to lubricate in the right 
positions. With saturated steam it was the principle to put the oil in 
the steam pipe. Sometimes it got to the right place, but often it did not. 
He had found it desirable to lubricate each valve and each cylinder 
separately, and by this means less oil was used and much better con- 
ditions prevailed inside the cylinders and valve chambers. 

The Chairman, Мг. W. M. Rogerson (Halifax). remarked that they had 
had superheating for the last five years with slow-speed horizontal engines 
with Corliss valves, and three large Belliss engines with piston valves. 
Two Laneashire boilers were fitted with superheaters, and the tempera- 
tures they got on the superheater varied from 500 to 550 and 570°Е. 
On the Babcock boilers they also used superheaters, and got temperatures 
not quite so high, somewhere about 400 to 450°F. The temperature 
dropped down on the Corliss valves to about 4607 F., but they had gone 
80 far as 500°F. without the slightest trouble. On light loads there was 
difficulty at times in getting the valves to spring back, but he thought it 
was only until the valves got well ground in. There was no trouble in 
this direction with the Belliss type of engine. The greatest trouble with 
superheat had been that people tried to obtain too high temperatures. 
If they were content with a medium temperature up to 450 or 500°F. 
they were all right, but if they went to higher temperatures they were 
asking for trouble. With the Corliss valve they could go up easily to 
450 and 500°F., but undoubtedly the piston valve was the best for 
high temperatures. 

Mr. А. B. Mountaln, in reply, said that the evaporation from the 
boilers when superheaters were used was reduced slightly, but more 
horse-power was obtained from the same boiler, due to the higher effi- 
ciency of the engines when using superheated steam. Mr. H. McLaren 
was probably correct in assuming that high speed had added to the 
author's troubles. He hoped the valves which Mr. McLaren’s firm had 
fitted to one of the oldest engines in the works with which the speaker 
was connected would continue to work as satisfactorily as they had done 
during the last six months. Mr. Holmes’ suggestion that superheat 
should be used with low pressures was an excellent one, and should enable 
many millowners to get much more economical results without spending 
a large amount of money ; but he would strongly advise the millowner 
to let Mr. Holmes make certain the engine was suitable for superheat 
before buying the superheaters. He was glad to hear Mr. Campion had 
had no trouble with his engines, but if careful tests were made on high- 
speed engines using superheat the leakages due to wear would be found 
very serious. Mr. Hartnell had suggested superheating between the 
cylinders. The speaker advised those interested to read Mr. Long. 
ridge's Paper before the Manchester Association of Engineers in January, 
1908. Mr. Thurstield had referred to the loss in pipes, but he (the speaker) 
did not agree that the loss was more with superheat, as considerable con- 
densation took place in the pipes when saturated steam was used, and 
the watery mixture reduced the efficiency of the engines. He had not 
adopted any form of by-pass, as it added so considerably to the steam 
piping and valves, 
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THE CHARGING CURRENTS IN TRANSMISSION LINES. 
TO THE EDITOR OF THE ELECTRICIAN. 


Six: In your last issue Prof. Marchant gives a formula for 
the capacity currents in overhead lines when the capacity 
effect due to the earth is taken into account. Unfortunately, 
he does not give a proof of the formula, and so it is difficult 
to estimate the magnitude of the errors introduced by the 
approximations that must have been made in arriving at it. 
The magnitude of the current in the wire that is furthest from 
the earth must be different from that in either of the others. 
Until the exact formule are obtained it is impossible to state 
definitely the magnitude of the errors involved by neglecting 
the effect of the earth. 

The following calculations prove that this effect must be 
taken into account in obtaining our formule. In the example 
given by Prof. Marchant the height л of the lower wires from 
the ground is about 340 in., and the distance d between their 
axes is 72in. If r be the radius of the wires (0:5 in.), the 
capacity per centimetre length in electrostatic units between 
either of them and the earth is slightly greater than 

] 


* 
2 log (А+ h? — 72)/r! 

It is therefore slightly greater than 1/{2 log (2A т), that is 
than 0°07. 

Similarly the capacity + between the two lower wires when at an 
infinite distance from the earth, is approximately 1/4 log (d/r)}, 
that is 0-05 units per centimetre. Hence the capacity to earth 
of either of the lower wires is about 40 per cent. greater than 
the capacity between the two when at an infinite distance from 
the earth. It is therefore a very appreciable quantity. I 
have previously indicated: how approximate formule can be 
obtained in this case. 

The following formula for the charging currents in а three- 
phase extra high-tension cable with a metallic sheath does not 
seem to be as well known as it deserves to be. We assume 
that the applied pressure waves are sine shaped, and that the 
dielectric is homogeneous. The latter assumption is not per- 
missible when making calculations in connection with the new 
types of graded cables but with the older types of ** extra high- 
tension“ cables it may be used. 

Let us suppose that A is the dielectric coefficient, R the 
radius of the sheath, a the distance of the axis of a core (sup- 
posed straight) from the axis of the sheath, d the distance 
(a s 3) between the axes of the cores and 7 the radius of the 
cross section of a core. Then, on a balanced load, the charging 
current À for each main is given by$ 

A=oKV, = oKV/ JJ, 
where w is 27 times the frequency, K twice the capacity be- 
tween any pair of mains, and V, and V are the star and mesh 
voltages respectively. We get finally for the charging current 
A, of the cable in amperes per kilometre. || | 
pue AV. 10-* 
5 31°18[log ((R* - а?)/т| — log {(R4 R + a/ / aN. 
If we put à equal to 1 and suppose that R is infinitely great, 
we get | 
ov. 10-5 
3 31:18 log (d/v)' 
which agrecs with the formula given by Prof. Marchant in his 
Paper.— I am, &c., 


Faraday House, London, Nov. 8. ALEXANDER RUSSELL. 


ELECTRIC DRIVING OF TEXTILE FACTORIES. 
TO THE EDITOR OF THE ELECTRICIAN. 
SiR: The report issued by the Bradford Engineering Society 
on the Electrical Driving of Textile Factories appears to have 


* А. Russell, ** Alternating Currents," Vol. L, p. 132. 
t Ibid. (9), P. 102. і Ibid., p. 135. 
§ Ibid., p. 111. || Zlid., р. 127. 
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been accepted in some quarters as being an authoritative pro- 
nouncement based on exhaustive tests, and backed up by the 
whole of the committee. As this is certainly not the case, I 
venture, as the reader of the Paper which was to some extent 
the cause of the formation of the committee, but more par- 
ticularly as a member of the committee, to offer some ex- 
planation of the uctual facts. | 

Firstly, the committee were not unanimous, and although 
I myself dissented from the form of the report, the society 
have not thought fit to publish this fact. 

Secondly, the report is not conclusive, nor are manv of the 
so-styled conclusions based on any tests made by the 
committee. | 

The report speaks of exhaustive tests, but it does not make 
it clear that the only comparative tests made were those of 
speed variation, and that of the two tests mentioned—at 
Dock Ing and Leigh Mills respectively—the latter (which is 
a case of electrical drive) showed the smaller speed variation. 

The statement that (in the mechanically driven mill)“ the 
amount of cyclical variation was not so great as had been anti- 
cipated" is an example of the misleading way in which the 
report is worded. It suggests that the committee were 
unscientific enough to form a previous opinion on the matter, 
which was certainly not the case. The majority of the com- 
mittee had never seen the mill, and the anticipations referred 
to were of unknown amount and existed in the mind of some 
unknown persons. I submit that a vague statement of this 
kind should have no place in such a report. 

No figures were presented to the committee on the relative 
output of mechanically and electrically driven machines, but 
to say that '* no evidence of increased output from electrically 
driven machines can be supplied" is incorrect, and that “ the 
committee have been unable to obtain any proof based on 
actual experience” is more—it is misleading. Evidence of 
increased output due to electrical driving is available from all 
parts of the world, and I am sure that the statement to the 
contrary made above has never been formally agreed t» by the 
members of the Bradford committee, nor would it be by any 
unbiased person with & knowledge of the results of electrical 
driving. 

Several of the other conclusions are worded in the same 
curious manner. I will take as an example those which state 
“ where power is generated on the site the mechanical losses 
are less than the electrical” and “mechanical losses are ex- 
cessive if the friction loss exceeds 30 per cent." These are 
generalisations which have not even a single test to support 
them. 

If the writer were disposed to generalise from the very 
large number of tests which he has made in woollen mills, he 
might with justice disagree with both of the above conclusions, 
but it is, perhaps, sufficient to point out that on such vital 
points as these the Report furnishes conclusions without data— 
bricks without straw. 

For the reasons given above I disassociated myself with the 
Report, and I much regret that it should have been issued 
without fuller consideration.—I am, &c., 

W. B. WooDHOUSF. 

The Yorkshire Electric Power Co., Dewsbury, Nov. 6. 


Railway Electrification.—According to the “Electrical 
World,” the Washington, Baltimore & Annapolis Railway 18 
converting its single-phase lines to direct-current traction. 
The reasons which have influenced the company in making the 
change are not given, beyond the fact that the single-phase 
system prevented the company from availing itself of favour- 
able opportunities for extending its traffic in Washington. 
Complications in the system at Annapolis and Baltimore also 
had weight with the directors. It is estimated that the change 
will result in an annual saving of at least £20,000. The voltage 
adopted for the continuous-current equipment is 1,200 on the 
main line and 600 volts in Baltimore and the district of 
Columbia. M 
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THE CONVECTION OF HEAT FROM SMALL COPPER 
WIRES.* 
BY A. E. KENNELLY, C. A. WRIGIIT AND J. S. VAN BYLEVELT. 


The authors describe a research made on the convective loss of 
heat from small copper wires, of less than 0:7 mm. or 27:5 mils 
diameter, and give some quantitative results arrived at from the 
observations. In order to study convection loss to advantage, it is 
desirable to experiment on small wires; because, for a given tem- 
perature elevation of the wire, the radiation increases in proportion 
to the surface area; whereas the free convection is independent of 
the surface area, to a first approximation. Consequently, a wire 
of small surface area per unit of length —4i.e.,aà thin wire will have 
relatively small radiation loss by comparison with its convective 
loss. On the other hand, when radiation loss is the subject of in- 
vestigation, it is desirable to employ conductors of large surface per 
unit of length. 

We may divide convection into two classes: (1) Free convection, 
when the wire is supported in free still air; (2) forced convection, 
when the wire is in motion relatively to the surrounding air. 

The experimental methods employed in this research were: (1) 
To vary the atmospheric pressure surrounding the test wire, under 
conditions of free convection, and to measure the change of electric 
power required to maintain the wire at constant temperature eleva- 
tion; (2) to subject a wire to varying wind velocity, under condi- 


tions of forced convection, and to measure the change of electric 


power required to maintain the wire at constant temperature elevation. 


Summary of Results, —From the measurements described on the 
dissipation of heat from thin copper wires the following facts are 
stated for conditions of free convection in а tank: At constant 
standard air-pressure of 1 atmospherc, the linear convection was pro- 
portional to the temperature clevation of the wire, and was in the 
neighbourhood of 6.000 abwatts (6x 10— watt) per linear centi- 
metre per degree Centigrade, and, to a first approximation, inde- 
pendent of the size of wire, although increasing slowly with the 
diameter. The results do not yet warrant a decision as to the pre- 
cise increase with diameter, but it represented about 4,000 + 64,000 d 
“ abwatts" per centimetre, where d is the diameter in centimetres. 

Under varying atmospheric pressure, the linear convection in- 
creased with the pressure, substantially according to an exponential 
law, or to a straight line on logarithmic paper, the exponent being 
the same for the same wire at different temperature elevations, but 
with different wires increasing slowly with the diameter of the wire, 
or, to a first approximation, as the cube root of the diameter. 

The current strength required to maintain a wire at constant tem- 
perature under free convection in varying atmospheric pressure fol- 
lowed an exponent of the pressure, or a straight line on logarithmic 
paper, the exponent being the same for diflerent temperature eleva- 
tions (up to 180°C.) of the same wire, but increasing slowly with the 
diameter of tho wire. 

For conditions of forced convection, or wind, on а thin wire, the 
following observations may be stated: The linear convection was 
proportional to the temperature elevation of the wire at tho same 
wind velocity. The linear convection, at any single wind velocity 
between 200 and 2,000 ст. per second, increased with the size of 
wire and, as a first approximation, in direct proportion to the wire 
diameter. Under varying wind velocities, within the range of 200 to 
2,000 em. per second, the linear convection increased as the square 
root of the wind velocity. At wind velocities below 200 em. per 
second, the linear convection was greater than that predicted by the 
last preceding rule, apparently owing to the presence of free convec- 
tion in air not moved by an external force. 

The free convection from the wires at rest corresponded to a forced 
convection at а virtual wind velocity of about 25 cm. per second. 
To a first approximation this virtual wind velocity of free convection 
was constant for the different temperature elevations, and also for 
the different sizes of thin wire tried; but it diminished slightly as 
the diameter of the wire increased. 

The correction for radiation on a wire of 0:2 mm. diameter in a 
wind velocity of 500 cm. per second was less than 2 per cent. The 
linear convection from a wire under a wind velocity of 2,000 em. per 
second was nine times that when the wire was at rest. | 

If а virtual wind velocity of 25 cm. per second, for free convec- 
tion, be added to all the actual wind velocities in forced convection 
tests, the linear convections conform satisfactorily to the law of 
square roots of wind velocity from 2,060 em. per second down to 0 cm. 
per second. A thin layer of oxide on the wire slightly diminished 
the forced convection. 

The law indicated by the above results may be capable of applica- 
tion to the measurement of wind velocities. It would probably be 


* Abstract of а Paper read before the American Institute of Elec- 
trical Engineers. 


necessary to maintain a constant surface condition for the test wire 
by gilding or platinising it. A short vertical test wire carrying, say, 
constant-current strength under 110 volts, and with a steadying 
resistance of German-silver in its circuit, to absorb all but 6 volts, 
would fall in temperature and in resistance with an increase of the 
horizontal component of the wind. A recording voltmeter, con- 
nected to pressure taps near the ends of the test-wire, would leave 
a record that would be interpretable in wind velocity. The instru- 
ment would have the maximum sensitiveness at low wind velocities 
and the sensitiveness would diminish as the wind velocity increased. 
Or, the test-wire might be worked at constant voltage of, say, 
6 volts from a storage battery, and a recording ammeter in circuit 
with the wire would leave a record interpretable in wind velocity. 


ELECTRIC LIGHTING IN SMALL TOWNS AND 
VILLAGES. 


THE GRASSINGTON UNDERTAKING. 


: On Saturday, October 30th, electricity supply at Grassington 
(Yorks.) was officially inaugurated. Unusual interest attaches to 
this event from the fact that Grassington possesses a population of 
only 500. It is to all appearances an old world village, although in 
reality a town, having a charter granted as far back as 1286, and is 
situated on the river Wharfe, in the Upper Wharfedale district of 
Yorkshire. 

Electric lighting was first mooted in 1907, and a scheme for 
utilising suction gas plant was put forward ; but, eventually, Mr. C. 
Pullan, of Bradford, after canvassing the village, inspecting sites, 
and examining the resources of the river put forward an alternative 
scheme for water power. This latter scheme was eventually adopted. 
The work was left in Mr. Pullan's hands, with the result that a 
company was registered this year, the first meeting being held on 
June 23rd. when the official contract for the whole equipment was 
signed and let to Mr. Pullan. Such rapid progress has been made that, 
in spite of difficulties in thc shape of very hcavy rains and floods, the 
whole of the plant was in running order by Oct. 15th ; whilst, as men- 
tioned above, the opening ceremony took place about a fortnight later. 

From an electrical point of view the plant would be uninteresting, 
but for the fact that it is such a small onc for a public lighting under- 
taking. The prime mover consists of a 26 in. vertical shaft Samson 
water turbine. capable of developing 30-9 B. M. P. under a working 
head of 8 ft. of water. The turbine, which was supplied by Messrs. J. 
Gordon & Co., of London. is of the mixed flow typc. and with an 8 ft. 
fall will pass 2.523 cubic ft. of water per minute, and runs at 175 revs. 
per min. Itisastandard machine of its type. The shaft is extended 
and a cast-iron pinion whecl fitted to gear with another pinion on а 
horizontal shaft, arranged to run at 250 revs. per min. The arrange- 
ment forms a very silent running combination. The spindle for the 
gate gearing is also extended and carried into the power house, having 
the hand wheel fixed in a position to enable the attendant to have a 
full view of the switchboard and the whole of the machinery. The 
turbine is also provided with a suction tube 3 ft. long to connect 
with the tail water. 

Mounted on the horizonta! shaft is a cast-iron pulley, which drives 
the generator by means of a 6 in. cotton woven belt. The dynamo 
is of the open protected continuous-current type, and was supplied 
by the Phoinix Dynamo Manufacturing Co. It is capable of giving 
an output of 20 kw. at 1,100 revs. per min. It is fitted with com- 
mutating poles, and is also compound wound. 

The pressure of supply at consumers’ terminals is 230 volts. The 
switchboard, supplied by the Midland Manufacturing Co.. of Birm- 
ingham, consists of enamelled slate mounted on teak battons, and is 
provided with an Everett Edgecumbe voltmeter and ammeter, 
double-pole main switch and fuses and shunt regulator. The power 
house consists of a wooden building with corrugated iron roof, and is 
20 ft. long by 9 ft. wide, and 7 ft. 6 in. high. 

Immediately outside the power house at a point near the switch- 
board is the terminal pole carrying the main feeders. These latter, 
consisting of 19/15’s single braided and compounded cables, are 
carried across the river and for a distance of approximately 600 yds. 
across fields and open country. The poles are the ordinary creosoted 
pattern, 30 ft. long. except in one or two special cases, and are 
provided with oak arms and insulators. At a point at the bottom 
of the village these cables terminate at a distribution board consist- 
ing of slate panels mounted on teak battens and fitted with 'bus bars, 
single pole knife switches and double pole porcelain handle replace- 
ment type fuses to control the distribution mains. "This board is 
fitted, inside à weatherproof cupboard, on a pole, about 10 ft. from 
the ground. The distribution mains, which, like the feeders, are of 
the British Insulated and Helsby Cables manufacture, from this point 
consist of 7/14's aerial cables, and are run, as-far as possible, at the 
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becks of the houses, so as to be out of sight. Advantage has been 
taken of bracket supports on chimneys to do away with poles, where 
convenient. From the foregoing it will be seen that the whole 
distribution aystem is arranged overhead, and the services will be 
taken off at the nearest and most convenient points. 

The price for lighting is 5d. per unit, and Reason clectrolytic 
meters are used. Power rates for heating, small motors, &c., will be 


specially arranged between the Company and the consumers, as 


such installations will be very few. The plant is of the simplest 
description throughout. This was necessary, firstly, to keep down the 
capital cost to à minimum, and secondly, to reduce wear and tear, 
and to enable the plant to be left for long periods without attention. 

It is to be hoped that the Company and undertaking generally have 
a prosperous future before them, and that this scheme will be the fore- 
runner of many similar ones for utilising streams and rivers in this 
country. 


ELECTRICITY ON BOARD SHIP. 


Theadjourned discussion in connection with Mr. J. McLaren's 
Paper ор “ The Extended Uses of Electricity on Board Ship,” 
read before the Institute of Marine Engineers, took place on 
October 25th, and a brief abstract of the discussion is given 
below. Ап abstract of the Paper appeared in our issue of 
September 10th. 


Mr. J. McLaren, referring to the points raised at the last discus- 
sion, estimated that the efficiency of the steam auxiliaries did not 
excced 25 per cent. The substitution of the gas producer and engine 
in combination with electrical motors would effect economies in space, 
fuel and labour. He thought the difficulty in obtaining and stowing 
oil would militate against the use of the oil engine on board ship. 

Mr. J. MACDONALD, in а written communication, viewed favour- 
ably the introduction of а producer gas plant combined with elec- 
trical motors, especially for cargo work, and agreed with Mr. McLaren 
that the squirrel cage induction motor with polyphase alternating 
current was the most suitable for marine work, provided some 
reliable means of altering the speed economically could be obtained. 

Mr. W. P. DuRTNALL then gave a detailed description of the 
** Paragon " system of auxiliary electrical driving. With regard to 
internal combustion engines, the present practice was to construct 
the engine so that the centre of the cylinder was out of line with that 
of the crankshaft in order to reduce the side pressure and raise the 
mechanical efficiency. 

Mr. H. B. DEANE thought the polyphase was superior to the con- 
tinuous-current motor, especially for use in the engine room or 
stokehold, owing to the presence of the fine coal dust. The deck 
machinery might be driven from below deck. 

Mr. Е. M. Timpson thought there would be a difficulty in protecting 
the deck gear from the effects of heavy seas. He did not think it 
practicable to drive the machinery from below deck, as this would 
involve taking up cargo space. The initial cost of an electrical in- 
stallation would be much higher than that of steam, but he thought 
the price would soon decrease if electricity came into general use. 

Mr. E. SHACKLETON said the great advantages of the electrical 
winch, especially on passenger vessels, would be its noiselessness and 
its steadiness, thus preventing the damage to decks caused by the 
ordinary steam winch. The electric motor would also be very 
suitable for refrigerating purposes. | 

Mr. J. CHALKLEY pointed out that, in addition to other auxiliaries, 
stecring gear was electrically driven on a large number of vessels in 
America and Russia. On the Mauretania " the forced draught 
fans were driven by electricity, involving a matter of 800 н.р. This 
item of the forced draught fans alone would be a large stand-by for 
an electrical installation on board ship. 

Mr. McLaren, in reply, said the alternating-current motor worked 
very satisfactorily under adverso conditions on shore, and he did not 

22 why it should not work satisfactorily on board ship, while, on the 
other hand, motors fitted with commutators were not a success on 
board ship. In addition to other matters, the use of clectrical ap- 
paratus for heating and cooking purposes would be a great advantage, 
and the fact that the Cunard Company had decided, after much con- 
sideration, to adopt electricity so largely for their auxiliaries was а 
testimony to its value. 


At the dinner of the Institute of Marine Engincers last week Mr. 
W. M. Mordey referred to the possibilities of future co-operation 
between electrical engineers and marine engineers, and to the great 
benefits which would result to ship owners. He also referred in this 
connection to the Paper read by Mr. W. P. Durtnall before the 
е which, it will be remembered, was awarded the Denny gold 
medal.’ 


mE PHYSICAL SOCIETY. S 


At the meeting held on October 22nd, at the Imperial College of 


Science, Dr. C. CuREE, F.R.S., president, in the chair, Мг. F. E. 


SMITH read a Paper entitled 
“Оп Cadmium Amalgams and the Weston Normal Cell.“ 


. Cadmium amalgams may be solid, liquid or a mixture of solid and 


liquid phases, the percentage composition of the phases depending 
on the temperature. When a completely liquid amalgam is cooled 
below the lower transition temperature, the centre of the resulting 
solid is of high cadmium concentration, and the outer skin of low 
cadmium concentration. Diffusion tends to produce uniformity, 
and, in consequence, the E.M.F. of a cell containing the amalgam is 
unstable for a considerable length of time. When the amalgam is 
slowly cooled to a temperature a little below the lower transition 
temperature, the difference of concentration between the inner and 
outer parts of the amalgam need be only small to enable the outer 
skin to be a two-phase system. The diffusion process will be slow 
and the E.M.F. may remain constant for a very long time. Amal- 
gams which were of uniform cadmium concentration throughout 
were obtained by chilling completely liquid amalgams to a tempera- 
ture of about —50?C. ; although not initially stable, rapid diffusion 
processes resulted in these amalgams becoming approximately 
uniform throughout after а few days, and their electromotive pro- 
perties were markedly different from those of slowly cooled amal- 
gams. If, however, the temperature of such an amalgam is raised 
until two phases exist, subsequent cooling will not restore the uniform 
condition, and an unstable amalgam results. The experiments in- 
dicate that a 12-5 per cent. amalgam may be safely used at all tem- 
peratures between 12°С. and 60°C., and a 10 per cent. amalgam at all 
temperatures between 0°C. and 51?C. Experimonts were made on 
the temperature coefficients of the anode and cathode limbs of the 
Weston normal cell, and show that if a difference of temperature of 
1°C. exists an error of about three parts in 10,000 is introduced. 


Mr. S. W. J. SMITH expressed his admiration of the Paper as a further 
example of the author's great experimental skill. The author had con- 
fined himself almost entirely to a careful and detailed account of his 
experiments, but it seemed that the results would have been easier to 
assimilate and more interesting (although not more important) if some 
further attempt had been made to supply a theoretical basis. So far as 
he (the speaker) could judge, many of the results could be explained very 
simply by means of well-known generalisations fixing the conditions of 
equilibrium in systems such as those with which the author had worked. 
The results corroborated (and exhibited the value of) the scheme of 
equilibrium for cadmium amalgams first proposed by Roozeboom in 
connection with the experiments performed under his direction by Bijl. 
Their discussion from this point of view would occupy more time than 
was at his disposal and could be postponed. It might serve a useful 
purpose, however, if he were to ask for a more explicit opinion on one 
point. In a series of amalgams (of different percentage compositions) 
yielding the same E.M.F. at a given temperature, he (the speaker) did 
not think it was necessary, in order to avoid electrolytic effects, that the 
whole surface of each amalgam should be fluid. In the stable two-phase 
amalgams, it appeared to him that (so far as electrolytic action was con- 
cerned) the solid and liquid phases could co-exist in contact with the 
solution. In unstable amalgams, cooled rapidly to the temperature of 
experiment, containing a greater percentage of cadmium than cither 
component of the two-phase system and yet partially fluid, he thought 
the tendency of electrolytic action (as of diffusion) would be to reduce 
the amount of fluid amalgam in the surface-layer. 

Mr. F. E. Surrn, in reply, said he was glad to know that the results 
were in agreement with phenomena common to alloys of the binary 
system. The difficulty of obtaining perfectly stable amalgams necessi- 
tated caution in the interpretation of the results, and in many instances, 
when, according to the theory of alloys, there should have been perfect 
agreement in the electromotive properties of a series of amalgams, small 
but decided differences had been observed. With increasing time these 
differences might disappear. With regard to the state of the anode 
surface, he did not wish to imply that in stable two-phase amalgams the 
whole of the surface was in a fluid condition, but with unstable amalgams 
which were part solid and part liquid, he thought the evidence was in 
favour of such a surface. | 

A Paper entitled Propucrion ОЕ RADIUM FROM URANIUM was 
read by Mr. Soppy. The existence of only one long-lived inter- 
mediate product in the series between uranium and radium is in- 
dicated. The period of average life of this body, calculated on the 
assumption that no other intermediate bodies exist, is 18,500 years 
in the case of the oldest solution for which data are available over a 
period from the end of the third to the end of the fourth year from 
purification. 

Two other Papers, entitled ‘‘ THE Rays AND PRODUCT OF URANIUM 
X" and TRE PropuctTion or HELIUM FROM URANIUM AND 
THORIUM,” were read by Mr. Soddy. 
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' THE INTERNATIONAL MOTOR EXHIBITION AT 
OLYMPIA. 


It is certainly not going too far along the road towards exaggeration 
to say that the Annual Motor Exhibition, held every year at Olympia 
and controlled by the Society of Manufacturers and Traders, has 
become one of the leading events of the autumn in London, not only 
to Society—i.e., users of cars—but to engineers and makers as well. 
The Exhibition, which opens to-day at Olympia and remains open 
for a week, is the eighth of its kind, and promises to be no less success- 
ful than its predecessors. The number of exhibitors is just over 300, 
and between 500 and 600 cars will be on view. "There will be many 
novelties in the Exhibition, although the trend of motor construction 
presents no startling departure, except in the direction of the elimina- 
tion of tappet valves. 

In an exhibition of this kind it is always difficult for a visitor, with 
so much that he wants to see, to find the apparatus he is searching 
for without a good deal of trouble. For this reason we give below a 
short summary of the exhibits of an electrical nature, in the hope 
that it may be of some use to those of our readers visiting the show. 
We shall deal with the Exhibition as a whole more fully in our next 
issue. 


Messrs. WILLANS & RoBINSON are showing a number of cylinder 
castings, both in the rough and machined up complete, as well as 
sectioned cylinders showing the coring and thicknesses. A number 
of piston and piston ring castings, arranged in a similar way, are also 
to be seen on this stand. We may further draw attention to the fact 
that aluminium castings and castings of a special alloy manufac- 
tured by the Eatonia process are on view. 


Messrs. W. H. WILLCOX & Co. аге, as might be expected, making 
a speciality of their well-known motor and engine lubricating oils 
on their stand. Besides lubricating oils proper, gear case compounds 
for all classes of motor are shown. Oil fecders, oil storage tanks and 
oil filters are also finding a place, as well as tools of many kinds useful 
tothe motorist. We should also mention that Willcox '' Jointite ” for 
packing is on view, as well as the new boiler tube cleaning apparatus 
and semi-rotary petrol pump which we mentioned in THE ELEC- 
TRICIAN a iew weeks ago. 


Messrs. S. SMrrH & Son are showing a number of their well-known 
speedometers as well as the Maxwell type inflator and other lines of 
up-to-date motor accessories. A detailed description of these speedo- 
meters will be found on another page of this issue. 


Messrs. C. A. VANDERVELL & Co. are showing their well-known 
system of electric lighting by variable speed dynamos. This system 
will be thoroughly demonstrated for the first time at this Exhibition. 
Several electric lamps of new design, including the large and power- 
ful headlights which were so successful at the recent R. A. C. head- 
light tests, as well as side, tail and interior lights will be shown. А 
number of accumulators, suitable for all motor car purposes, will also 
be on view, and they will further exhibit for the first time some 
entirely new models of magnetos, including a dual ignition set, and 
one specially suited for aeroplane work. А full range of electrical 
accessories, as well as switchboards, dynamos and other similar 
gcar, will also be exhibited. 


Messrs. E. KALKER & Co. are showing & range of insulated wire 
and cable suitable for motor car work, as well as а special workshop 
flexible cable armoured with galvanised iron wire. Sparking plugs, 
with both mica and porcelain insulation, are also to be found on this 
stand. 


The Boscu MAdNETO Co. are exhibiting more than 80 different 
types of magnetos, but special attention may be called to the latest 
production in this class of machinery which has been specially de- 
signed for high-specd multi-cylinder engines. A magneto of this 


kind, applied to a 12-cylinder engine, is on view. A working model. 


will enable an idea of the extraordinary heat developed in the Bosch 
spark to be obtained. 


Messrs. VAN RADEN & Co. are showing a large range of high-class 
lighting batteries, made up'of their well-known woven glass and spun 
glass plates. These batteries are made in sizes suitable for both 
lighting and ignition purposes, and both types are shown. The 
Nieuport magneto for four, two and single-cylinder engines, as well 
as the Nieuport four-cylinder self-starting dual ignition will also be 
on view. Carpentier trembler coils for all types of engines will be 
on view. 


Messrs. LopaE Bros. & Co. are exhibiting the Lodge patent system 


of ignition invented by Sir Oliver Lodge, F.R.S. "Three types of this 


are on view and are employed according to the size of the gear. 
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important exhibit will be the new patent Lodge double-pole plug, 
which allows ignition to be obtained at more than one point in the 
cylinder. А number of other apparatus manufactured under the 
Lodge patents will also be shown. 

Messrs. Hans RENOLDS' speciality is, of course, chains, numerous 
types of which, adapted to motor car work, are shown. The new 
pattern of silent chains include both patent liner and bush types. 
Both have the thick links which are replacing those used in the older 
patterns. The former of these two new types of chains is being 
largely used for motor 'bus work, and is becoming increasingly 
popular for final drives on motor cars. Photographs showing Renold 
chains at work will also be on view. 


The ELECTRIC IoxTrION Co. are showing a wide range of sparking 
plugs, contact breakers, accumulators and switches, as well as the 
new Hall E.I.C. dual ignition, which will b» shown under diffcrent 
working conditions. The well-known E. I. C. gencrator set for the 
complete lighting of motor cars of all sizes will also be on view. It 
may be mentioned that this Company give а two years' guarantee 
with all their products. 

The ApAMs Mra. Co. are this year specialising in two types of car 
as regards exhibits on their stand. The first of these is the well- 
known 10 н.р. single-cylinder arrangement, fitted with Adams patent 
ever-meshing gears and interlocked petrol control. Secondly, there 
is an entire new model of 16 H.P. of four-cylinder car, giving 17-9 H.P. 
on the R.A.C. rating. The most novel feature of this car is its ability 
to substitute ever-meshing gears with pedal control of the well-known 
Adams interlocked system by or for the standard change box, giving 
four speeds forward and reverse. 


Messrs. J. C. FULLER & Son are showing their dual ignition high- 
tension magneto arrangement, which, it will be remembered, is fitted 
with a switch starter. Other apparatus will include aeroplane mag- 
netos, accumulators, charging sets, ignition coils, as well as а com- 
plete range of electric lighting fittings for illuminating the interior of 
cars. 

Messrs. Ross, CourTNEY & Co. are showing a collection of in- 
genious contrivances and small parts, which add much to the general 
efficiency of à motor car, and save the chauffeur, the motor agent 
and car owner time, trouble and expense. Amongst these may be 
mentioned lubricators, petrol cocks, screw down valves, control levers 
and unions of various kinds, as well as such things as petrol gauges, 
valves, bolts, nuts, split pins and washers. 


The HOFMANN Mra. Co. will exhibit a number of Hoffmann steel 
balls, guaranteed to be within one-thousandth part of an inch of 
standard, both as regards spherity and size. Hoffmann patent 
standard ball and ball bearings will be on view, and also a number 
of appliances illustrating the reduction of friction where ball bearings 
are employed. 


The AuTO-MACHINERY Co. are showing a comprehensive range of 
their specialities, including all varieties of nuts, bolts and bearings 
for thrust and journal loads. As regards anti-friction bearings, 
those of both the roller and ball type will be on view, the former 
consisting of a series of hardened and ground steel rollers running 
between hardened and ground steel bushes. A special bearing fitted 
with a dust-proof journal having side-plates of sheet metal which 
entirely enclose the balls and ball paths so as to prevent even the 
smallest particle of foreign matter finding its way into the interior 
of the bearing may also be seen on this stand. Ball thrust bearings 
for different purposes will also be displayed on this stand. Ап 
exceedingly interesting exhibit is the testing machine designed and 
built by the company by means of which within the limits of the 
machine any desired load, either radial or axial, may be imposed 


| upon the bearing to be tested. 


A new form of speedometer for motor cars, which is due to Mr. W. R. 
Cooper, is being shown on the stands of the Rorax Motor Co. This 
speedometer depends for its action on centrifugal force, which is 
applied to mercury contained in a threc-branohed tube. The two 
outer of these tubes are quite short and are scaled off. The middle 
tube is much longer, and contains a light liquid supported on the 
mercury. On the whole being rotated, the mercury in the centre 
tube falls and an indication of the speed can thus be obtained. 


Messrs. JOSEPH SANKEY & Sons are making a great display of 
pressed and stamped steel work including the Sankey all-steel wheels. 
This wheel is shown fitted with the Muir shock absorbing hub, and 
the exhibit also includes specimens of the well-known Sankey motor 
body panels, mudguards, as well as a model framed-up motor body, 
ready for upholstering and painting, patent fans for motor cars, step 
brackets, &c. 


Messrs. ELLIOTT Bros. are showing a selection of their well-known 
speedometer and revolution indicators which are of the same standard 


An | and satisfactory type as those exhibited last year. 
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MAGNETIC FAULT-FINDER FOR LEAD-COVERED 
CABLES. | 


In a recent issue of the ** Electrical World " a description is given 
of an apparatus recently put on the market by Middleton Bros.. 
Chicago, for locating faults in cables magnetically by means of the 
induction of an irregular alternating current sent over the faulty 
wire and returning over the lead sheath or an adjacent wire. The 
fault-finder consists of an electrolytic or mechanical interrupter, with 
a four-winding transformer. These are stationed at the cable ter- 
minals and connected to 110-volt alternating or direct-current mains 
With a listening transformer in series a man with a receiver at each 
ear investigates the sound of the current in the faulty wire at 
various points along the cable (see Fig. 1), and the fault will be 
found where the sound ceases. As the method does not depend upon 
the resistance of the conductor, faults that do not lend them- 
selves to a bridge measurement can be located inductively with great 
accuracy. 


110 Volts 
.C.or D. C. 


Transformer 


Transformer 
. Electrolytic 
Interrupter 


Fic. 1.—Crrcuir DIAGRAM OF MAGNETIC FAULT-FINDER. 


The success of the method depends on a sharp alternating wave, 
a sine wave not being sufficiently noisy in a receiver. Again, the 
testing current must be radically different from any regular wave 
such as a 25 cycle or 60 cycle wave. An electrolytic interrupter 
lends itself well to the production of a current that is easily dis- 
tinguished. 

The important point in the design of the transformer is that it 
shall be so affected by the faulty wire as to be practically unaffected 
by the neutralising lines of force from the return circuit. In case of 
an earth this is simple enough, but in case of the current wholly 
returning over an adjacent conductor the distinction becomes im- 
portant. Fig. 2 shows the principle on which the laminated trans- 
former core is made. The reluctance of the air-gap is much greater 
than the path through the coil, even if the tips of the core are much 
closer together than shown. Should the lay of the cable be 6ft., 
and it is impossible to get at the cable except on one side, there will 
be quiet nodes every 3 ft., and first one phase will predominate, then 
the other phase. 

It is not necessary to remove the tiling from high-tension cables 
in the manholes, as the ear picks up the sound distinctly 8 in. or more 
away. When all the current returns on the sheath, the centres of 
the circles of force are at different distances from the air-gap of the 
listening transformer, and therefore one predominates over the other. 

Breakdowns often occur in which the conductors are burned com- 
pletely in two, or are badly damaged; a loop test then becomes 
impossible, or very uncertain. If one of the conductors can be 
broken down to earth, or crossed with one of the other phases suffi- 


B i ng 
. , Transformer 
Fia. 2.— APPLICATION TO THREE-PHASE CABLE. 


ciently to get a few amperes through the fault with a low voltage, 
the fault can be quickly located with the listening transformer. 

А mechanical interrupter may be substituted, if desired, for the 
electrolytic one, and telegraph signals sent out over the cable. This 
fault-finder, which has been successfully employed in Chicago for 
several months, may also be employed for locating faults on tele- 
phone, telegraph and signal cables. 


SMITHS' SPEEDOMETERS AT THE MOTOR EXHIBITION. 


In these days of police traps and other thorns in the flesh it is 
quite necessary that a speedometer should be fitted on every motor 
car, and, further, that these speedometers should be reliable. It is 
possible to fulfil both these conditions by arranging that the specdo- 


Fic. 


meters shall be supplied by Messrs. S. Smith & Son, of the Strand, 
and to those who are interested in these apparatus no better advice 
can be given than to visit Messrs. Smiths’ stand at the exhibition 
and see what is being shown there. But as it is well in the case of 
exhibitions to have some idea of what is to be seen before the actual 
visit is paid, we give below some short account of the exhibit in 
асев'1оп. 


20 5.5MITH Е SON. 
&.STRAND LONDON. 


Ес. 3. 


On Messrs. 8. Smith & Son’s stand it will be found that several 
important improvements and alterations have been made in the 
‘* Perfect " speedometer for 1910. А new Royal type has been in- 
troduced, and Fig. 1 shows the speed on one dial and the mileage 
recorder independently on the other, with the trip recorder round 


Fia. 5. 


the dial in miles and furlongs. This trip recorder can be incidentally 
set to zero by pressing the knob at top of case. The King’s car and 
the car of the Prince of Wales have already been fitted with these 
instruments. This fact gives emphasis to the makers’ claims for this 
device. A welcome improvement in the transmission is a new flexible 
shaft which has been found, after exhaustive tests, to be absolutely 
unbreakable. The new shaft is illustrated-in Fig. 2. Fig. 3 shows 
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а new popular type of speedometer, “ The British," which operates 
up to 50 or 60 miles per hour, with a total distance recorder to 10,000 t 
This is Messrs. Smiths’ latest advance in 


speedomcters, and specially introduced for Olympia, 1910. It is 


miles trip to 999 miles. 


claimed to be the best value speedometer on the market. Fig. 4 
shows the consumeter or petrolmeter. Many ofthe leading manufac- 
turers have taken this up and found it invaluable in testing and 
tuning up their cars, and the private owner in order to maintain his 
engine in the highest state of efficiency. Fig. 5 shows a new adjust- 
able mirror, by which all adjustments are obtained from one nut and 
can be effected in a few seconds. 

А bricf description of cther interesting exhibits at the Motor 
Exhibition is given on another page of this issue. 


LEGAL INTELLIGENCE. 


——————— . 


Metal Filament Lamps. 


At Clerkenwell (London) Police Court on Saturday last, Mr. Bros, 
resumed the hearing of the adjourned summons under the Merchandise 
Marks Act, 1897, against the Welsbach Incandescent Gas Light Co. 
(Ltd.), issued at the instance of the Wolfram (Tungsten) Metal Filament 
Lamps (Ltd.) and the General Electric Co. for having on certain dates 
been in possession for sale of certain metal filament lamps to which a 
false trade description was applied, &c. 

Mr. JAMES Y. FLETCHER said he had been 15 years in the service of the 
General Electric Co. The first metal filament lamps he had to do with 
were the Osmi lamps imported by the Auer Co., of Berlin. The General 
Electric Co. had acted as agents in this country for the Auer Co. for some 
years. The metal filament in the Osmi lamps was made of osmium. 
Another kind of electric metal filament lamp was sent to them by the 
Auer Co.—made of tungsten or wolfram. That was called the Osram 
lamp. It first came in November, 1906, and works for its manufacture 
were erected in this country in consequence of the Patents Act. The 
General Electric Co. was the only company here selling these lamps, 
manufactured in this country, or coming from Germany. The sale had 
assumed very large proportions. The lamps when first introduced bore 
the name “ Auer Gesellschaft" the German name of the company, 
known in England as the Auer Company." He had seen the adver- 
tisement issued by the Welsbach Co. containing a picture upon which 
were the words Aur" and Welsbach,” and a notice, Remember 
that the metallic filament lamp was invented by Baron Welsbach, and 
see that the trade mark * Aur ' appears on every lamp." So far as he 
knew, the '* Osmium " was the only lamp of the kind invented by the 
baron. Witness considered that the effect produced by the advertise- 
ment would be to lead buyers to suppose that the lamps were either the 
invention of Baron Welsbach or the output of the Auer" Co. 
The General Electric Co. had advertised the Osmi lamp, and later the 
Osram. The importance of the invention of the Osmi lamp consisted in 
the substitution of a metal filament for a carbon one. He procured 
lamps from defendant company and handed samples over to Dr. Ober- 
lander. On them were the words Welsbach,” ** Aur," and on the 
metal top “ Made in Germany." He believed these words would lead 
the publie to suppose that the lamps were the product of the German 
Auer Co. The lamp was not the invention of the baron, nor was it 
manufactured by the Auer Co. There were three Welsbach companies 
in Europe—the German, the Austrian and the English. He was not 
aware that 98 per cent. of the Austrian company was owned by the 
English company. Не did not know that the policy of the Welsbach 
companies was not to use the names of Aur" or Welsbach ” in the 
territories of the others. He did not know that application was made 
to register as the trade mark of the Osmi lamp the words Auroslamp ” 
und“ Auerosmi," nor that the Austrian company, at the instigation of 
the English, objected to this registration. He believed that the Auer 
Co.“ undertook not to ‘use the word Auer" on gas mantles for a 
period now expired. 

Mr. WALTER, K.C., read a letter from the German Auer Co. to 
the Austrian Auer Co. stating that they had taken up the exploi- 
tation of Osmium lamps in England. The English company objected 
to the registration of the words Auerosmi " or Auroslamy," as they 
had already registered the word“ Aur." It was their intention, though 
there was no obligation, to select another trade mark. 

WiTNESS said that no advertisement had been issued by his company 
in which the word“ Aur " appeared during the last 24 years. With one 
exception they had never advertised the word“ Auer" in connection 
with electric lamps. Baron Welsbach had nothing to do with Osram 
lamps. They were the invention of Just and Hammerman. His com 
pany took over from the German company the registered trade mark 
Osram.“ No doubt Baron Welsbach was the inventor of the metal 
filument lamp, but witness did not know that he was still the owner of 
the Osmium lamp, original pattern. He had two other patterns. Не 
did not know that they had lapsed, but the manufacture under them 
was open to the world. He was not aware that since January, 1889, the 
Welsbach Co. had been registered for this class of goods. Не was not 
aware that the word“ Aur had been used by that company on all their 
goods for many years. He knew it had been used on some. The Osmi 
lamp was not now sold in England unless specially asked for. It was 
not so great a success as the Osram lamp. The word * Welsbach " had 


been used in connection with the Osram lamp, in the form of the reprint 
of newspapers article showing, he thought, that one was the “ develop- 
ment" of the other. Osram lamps were suitable for high voltages; 
Osmi lamps were not. The lamps purchased by him from the Welsbach 
Co. were similar to the products of his own company, except in the matter 
of candle-power. 

The hearing was again adjourned. 


Bristol Gas Co. v. Bristol Tramways & Carriage Co. 


On Tuesday the Court of Appeal (Lords Justices Buckley and Kennedy 
and Mr. Justice Swinfen Eady) heard defendants’ appeal against a judg- 
ment of Mr. Justice Phillimore affirming an award of an arbitrator (Mr. 
A. C. Edwards) who was appointed, under the terms of the Tramways 
Act, 1870, to settle à dispute. The Gas Company alleged that by reason 
of the lines of the Tramways Company having been laid over their 
mains, and by reason of the existence of the tramway, they had incurred 
additional expense in obtaining access to their mains, and in altering and 
connecting service pipes with the mains, in excess of the expense which 
would have been incurred in making the alteration and connections if 
the tramway had not been laid over the mains. They claimed that 
additional expenditure (£115. 18s.) from the Tramways Company for 
the period Feb. 16, 1905, to Dec. 25, 1906. The work in question was 
classified as follows : (a) Laying down a new service pipe and connecting 
the same (for the first time since the construction of the tramway) with a 
main laid before the construction of the tramway, £63. 19s. 8d.; (b) 
repairing, altering or removing a service pipe laid since the tramway 
was constructed, the main having been laid before the construction of the 
tramway, £14. 18. 8d. ; (с) repairing, altering or removing a service 
pipe, or а main laid before the tramway was constructed, £37. 16s. 8d. 

The Tramways Company refused to pay any part of the sum claimed, 
and the matter was referred to arbitration under the provisions of the 
Tramways Act, 1870, by sec. 32(5) of which it was provided that the Gas 
Company should execute such work " at their own expense, but that 


the Tramways Company should bear“ any additional expense imposed 
upon them by reason of the existence of the tramway in any road or place 


where any such mains, pipes, &c., shall have been laid before the con- 
‘struction of such tramway.” 
. The arbitrator found that the proviso in this sub-section applied so as 
ito entitle the Gas Company to claim from the Tramways Company any 
i additional expense imposed upon them by reason of the existence of the 
jtramway, although the work in respect of which the additional expense 
was incurred did not cause an interruption of the tramway traffic within 
the meaning of sub-sec. 2. Further, he held that the facts of the case 
i did constitute an interruption within the meaning of the section. Further- 
jmore, he held that additional expense within the meaning of the 
‘proviso did not include the additional expense caused by the existence of 
the tramway, of laying down a new service pipe for the first time since the 
‘construction of the tramway, nor of repairing, altering or removing it; 
but that it did include the additional expense of connecting a new service 
'pipe with the main (involving the drilling of a hole in the main) laid 
before the construction of the tramway, and of repairing, altering or 
removing any service pipe or main laid before that time. Upon these 
findings the arbitrator awarded the Gas Company £59. 3s. 2d. The 
‘Tramways Company now appealed, contending, in the first place, that 
the section of the act did not apply to work which caused no interrup- 
‘tions; secondly, that in fact there were no interruptions ; and thirdly, 
that the fixing of a new service pipe to an old main was not an alteration, 
` After hearing legal arguments, Lord Justice BUCKLEY, in giving judg- 
ment, said that in his opinion the appeal failed because he thought it 
was established that there had been clear “ interruption " of the tram- 
way within the meaning of the act. Not only did he think the fact that 
the trams had to be diverted on to one line constituted an interruption, 
but he also thought that the fact that the trams had to slow down or 
stop for men to get out of the trenches also amounted to an interruption. 
His lordship further thought that proper notice was given to the Tram- 
ways Company of the work, and he agreed that the attaching of a new 
pipe to an old main was an alteration. In these circumstances the 
question as to whether the section applied to work which caused no 
** interruption ” did not arise, but his lordship thought that that question 
should have been answered in the negative. 
Lord Justice Kennedy and Mr. Justice Swinfen Eady concurred, and 

'the appeal was dismissed, with costs. 


| Liabilities of Carriers. 


In the Manchester County Court, recently, Mrs. H. Hofton, a draper, 
sued the Oldham, Ashton & Hyde Electric Tramway (Ltd.) for damages 
for failing to deliver in a reasonable time a parcel of goods. 

Plaintiffs case was that the parcel was delivered to the company at 
Ardwiek by half-past two on July 31, and was to be sent to a house in 
Openshaw by Monday. It did not arrive till Tuesday afternoon, with 
the result that plaintiff lost the profit she would have made at Ashton 
market on the Monday and the Altrincham market on Tuesday. 

For the company it was pleaded that it had done its best, and that all 
the law in relation to the duties of common carriers laid down was that 
the delivery must be made within a reasonable time. 

Mr. CHAMBERS (for the company) said it could not forward the parcel 
on the Sunday, and they discovered on the Monday that it could not get 
further than Denton, as their system ended there, and Manchester Cor- 
poration did not carry parcels on the Bank Holiday. 

* Judge Parry: I do not see that the Corporation of Manchester is 
beyond your control for the purposes of this parcel. There are other 
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ways, too, of getting the parcel to its destination besides through the 
Corporation. What you are paid does not matter. If you undertake 
to deliver a parcel you must deliver it. The mistake made by the com- 
pany was in failing to inform plaintiff that the parcel could not be 
delivered by the time she wanted. It was the duty of the company in 
such a case to know that Manchester Corporation (its agents) were not 
running with parcels on the Monday and also to have made it known to 
plaintiff. As, however, plaintiff had not satisfied him of substantial loss 
he would only award her £1, with costs. 


Re Medhurst. Morris v. Brewer.—In the High Court, on Friday, 
Mr. Justice Parker appointed a receiver of the business carried on by the 
late Francis Hastings Medhurst and other property. It was stated that 
deceased's affairs were somewhat involved. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


APPOINTMENTS VACANT AND FILLED. 


The Governing Body of the Northampton Polytechnic Institute 
(London) invite applications for the post of junior lecture assistant 
in the electrical engineering department. 
form of application (which should be returned by 10 a.m., Nov. 22), 
can be obtained from the Principal, Dr. В. Mullineux Walmsley. 
See also an advertisement. 


A pupil is wanted for a l.-t. threc-wire station in South London. 
Opportunities will be given for obtaining experience in central 
station and mains work. Sce advertisement. 


Fleetwood Council require an electrical engineer and manager of 
their electricity undertaking. Salary £225, rising to £300. Applica- 


tion forms from the Clerk, to whose office applications by noon, 
Nov. 23. 


The professorship of engineering, in the Royal College of Science, 
Dublin, is vacant. Applications to the Secretary, Department of 
Agriculture and Technical Instruction, Dublin, by Nov. 30. 


A chief lecturer on physics is required at Hull Municipal Technical 
College. Commencing salary £200 per annum. Applications to the 


Secretary, Mr. J. T. Riley, Education Offices, Albion-street, Hull, by 
first post, Nov. 17. 


A professor of physics is required for Canterbury College, Christ- 
church, N.Z. Salary £659 per annum, without fees. Forms from 
the High Commissioner for New Zealand 13, Victoria-strect, Londop, 
S.W. Applications by Nov. 17. . 


Morecambe Council require a resident electrical engineer. Salary 
£150. Applications by Nov. 29. 


| Fareham Council require an assistant electrical engineer (salary 
355. per week) and a switchboard attendant (158. per week). 


Mr. Oswin Hansom, of Fleetwood, has been appointed general 
manager of the Liverpool and District Electric Light Co. 


Leicester Council have appointed Mr. C. J. Mardon charge engineer. 


Mr. Woolstencroft, tramways superintendent at Ilford, has been 
appointed temporary manager of the tramways undertaking. 


r 


Accrington-Bacup Tramear Service. An electric tramear service 
was inaugurated on Nov. 4 between Accrington and Bacup. 


Amble.—Mr. Cecil Esmarch has presented a report to the Council 
on the proposal to erect electricity works. 

Mr. EsMARCH recommends the erection and equipment of a generating 
station at a cost of £2,368. 14s., while the cost of the distribution system 
is put at £1,793. 18s., making £4,162. 12s. The annual cost (including 
interest and sinking fund) is put at £608 and the probable revenue at 
£765. The Council have decided to take a poll of the ratepayers on the 
question. 

Argentina.—The Buenos Ayres Port Tramways Co. has obtained 


permission to extend its line into the city of Buenos Ayres, and to 
increase its charges. 


Asylum Lighting.—£846 is to be spent on additional electric lighting 
plant (a 90 H.P. engine and dynamo) at Fareham asylum. 


Automobile Batteries.—In June last the Metropolitan Asylum 
Board entered into a contract with the Tudor Accumulator Co. for 
the maintenance of the battery supplied by them to the Children’s 
Infirmary for a 5 cwt. electric motor vehicle. 

The agreement provided for a fixed payment of £10 per year for any 
number of vehicles up to six, plus 1d. per mile for 5 cwt. vans. Since 
the agreement was entered into a 25 cwt. van for heavy goods has been 


purchased, and the company's offer to maintain the battery of this car at 
11d. per mile run has been accepted. 


Further particulars, with | 


Australasia.—The new Balmain electricity works of the Electric 
Light & Power Supply Corpn. (Ltd.) were formally opened by the 
mayor of Balmain (Ald. T. F. Minty) on Sept. 30. 

The station is at Iron Cove and has a water frontage of 270 ft. There 
is ample provision for extensions of plant. The present plant includes 
two 5,000 volt three-phase Thomson- Houston generatora direct coupled 
to two Belliss triple-expansion high-speed engines of a total capacity of 
1,200 H.P., and two Babcock boilera with superheaters and chain-grate 
stokers. There is also to be a Babcock boiler at the refuse destructor 
works, and the latter is capable of supplying sufficient steam to generate 
current for lighting the whole of the streets of Balmain. "The switch- 
board (supplied by the Australian General Electric Co.) is stated to be 
the first of its kind erected for а supply authority in Australia, and has 
an automatic controller. The lamps used for street lighting are 25 
1,500 c.p. flame arcs, 50 1,000 c.p. enclosed arcs, 300 60 c.p. and 300 
40 c.p. tungsten filament lamps. The refuse destructor is of the two- 
cell top-feed type and forced draught is supplied by a 20 in. Sirocco fan. 
'The capacity of the two cells of the destructor now in use is 40 tons per 
day. "The former charge of 2s. per load for refuse destruction will cease, 
and it is estimated that the whole of the streets and lanes of the muni- 
cipality will be lighted and the refuse destroyed for £3,100 per annum. 
The total capital expenditure is £45.000. 

Mr. J. E. Donoghue is manager of the new undertaking. 


Belfast.—The City electrical engineer (Mr. T. W. Bloxam) has 
reported to the Tramways and Electricity committee that, in order 
to meet the probable demand for electric energy during the next 


| two years, it will be necessary to carry out certain extensions of the 


electricity undertaking, including the erection of additional plant of 
1,500 kw. at an estimated cost of £62,200. 'The committee have 
adopted the recommendations of Mr. Bloxam and application is to be 
made to the L.G. Board for sanction to a loan to cover the cost of 
the work. 

The committee have accepted the offer of the Police committee to pay 
£10 per lamp per annum for 16 arc lamps to be erected in certain streets. 
This figure covers costs of current and maintenance. 

Berkhamsted.—The Council have arranged with the Chesham and 
District Electric Light and Power Co. for supply of electricity in this 
district. 

Birmingham.—Mr. Ellaway has been re-elected chairman of the 
Electricity committee for the ensuing year. 

Bishop's Stortford.— The Electric Lighting committee have received 
a report from their consulting engineers recommending the erection 
of electricity supply works. | 

Blackburn.—The half-yearly report of the tramways department 
states that the total expenditure was £18,938 ; and the income was 
£32,697, leaving £13,759 gross profit. After providing for repayment 
of loans, sinking fund, interest, &c. (£10,832) the net profit was 
£2,955 on the half-year. 


Bradford.—The scheme of extensions at the electricity works, 


which was prepared by the City electrical engineer (Mr. T. Roles) is 


approaching completion. | 

А feature of the extensions is that there will be three Curtis vertical 
turbo-generators of 3,000 kw. each, two of which are being laid down by 
the British Thomson- Houston Co., of Rugby. In the extension that was 
made some few years ago room was provided for five sets of slow speed 
reciprocating engines and generators of 1,600 н.р. each. Four of these 
sets are laid down. But in the space which had been reserved for the 
fifth it was decided to put in VV the three of which will 
take up much less than half the space required for a slow- speed set. The 
turbines being supplied to the Corporation are said to be the largest of 
the vertical type that have been built in this country, but pending their 
completion a 1,000 kw. horizontal turbine made by the British Thomson- 
Houston Co. has been temporarily installed, and is now working. 


Burton-on-Trent.— The Council have obtained sanction to a loan 
of £4,000 for extensions of the electric supply cables, &c. 


China.— Acting Consul С. W. Pearson says a small electric light 
installation might prove profitable in Hoikow and Kiungchow 
(Hainan Island). It is possible a French firm may shortly under- 
take it. 

In his report on the trade of the port of Dairen (Dalny), Acting Vice- 
Consul Gordon says electric lighting was inaugurated at Mukden in June, 
1908, and over 1,400 lights installed the first three months. At Dairen 
applications for current had to be refused, as the plant was not of suffi- 
cient capacity. The power house is now being enlarged and will also 
supply current for the new electric tramways, 13 miles in length, which 
are to be completed this year. The rails and the cars are being obtained 
from the United Kingdom. "The Changchun railway settlement is to be 
lighted by electricity. 

Chippenham.— The Council have informed the Board of Trade 
that they are not at present in a position to carry out the terms of 
their electric lighting order. 


Church (Accrington).— The Council will apply for a provisional 
order and electric current will be supplied by Accrington Corporation. 
Cordoba.—It is announced that the Cordoba Light, Power & 
Traction Co. has secured the support necessary to carry through its 
proposed issue of debenture capital, to enable the company to take 
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advantage of the facilities which have been afforded by the Pro- 
vincial Government of Cordoba for extending its operations. These 
include а new concession granted to the company extending its life to 
40 years, and it has been decided to instal steam plant in connection 
with the existing hydraulic system, thereby rendering the company 
independent of the droughts which have caused inconvenience in the 
past. It is also intended to greatly extend the tramway system 
and horse traction will be abolished. The contract has been secured by 
Messrs. J. G. White & Co., who are preparing specifications, &c. It is 
anticipated that there will be ready for service during 1910 about 15 
miles of electrically equipped tramline, while the lighting and power 
capacity of the undertaking will also be increased. 


Customs Duties.—Customs By-Law No. 66 of the Australian Com- 
monwealth (dated Sept. 16, 1909) orders that high-speed reciprocat- 
ing steam engines for direct coupling or directly coupled to electric 
generators must comply with the following conditions to be im- 
ported under item 160 (B) of the Customs Tariff of 1908 (which 
provides that such engines will be admitted duty free if the manu- 
facture of the United Kingdom, but will otherwise be subject to a 
duty of 5 per cent. ad. val.) :— | 

(a) The engine must be of the vertical reciprocating type, and be pro- 
vided with forced or splash lubrication ; (b) the working parts must be 
enclosed in an oil-tight case or chamber ; (c) the engine must be mounted, 
or for mounting, on the same shaft, or be coupled, or for coupling in one 
line by means of couplings, with an electric generator or a pump, so that 
the engine and the generator or pump will run at the same number of 
revs. per min.; (d) the number of revs. per min. at which the engine is 
constructed to run continuously, when developing its max. B.H.P., must 
not be less than the number of revs. per min. represented in the speed 
curves of high-speed engines shown in the schedule attached to the by- 
law, for the given B.H.P., according as the engine is of the single, two or 
three-crank type; (e) Ап engine complying with all the other conditions, 
but which, owing to the special requirements of the electric generator or 

ump with which it is, or is to be, directly coupled, must be run at a 
ower speed than that defined or represented in the said speed curves, 
will, however, be admitted under tariff item 160 B upon the production 
to the Comptroller-General or a State Collector of Customs of satisfactory 
proof that the engine is a modification of a standard type the normal 
speed of which is not below that defined or represented in the said speed 
curves. 

Dano-Swedish Electric Railway Project.—A Swedish engineer has 
drawn up a project for an electric railway from Malmo under the 
Sound to Copenhagen. The line would be about 147 miles in length 
with about 10 miles of tunnel. The project has been submitted by 
the Swedish Government to a special commission. 

Dudley.— The Council and the local tramways company have asked 
the Board of Trade to nominate an arbitrator to fix the price of 
electrical energy for traction. 

Exhibitions.—The programme (in English) of the Omsk (Siberia) 
agricultural, commercial and industrial exhibition, to be held from 
Sept. 2 to Oct. 3, 1910, can be seen at 73, Basinghall-street, London, 
E.C. 

Ап international exhibition will take place at Roubaix (France) 
from May to October, 1911, under the auspices of the Municipal 
Council and the Roubaix Chamber of Commerce. British exhibits 
are invited. 

Mr. C. E. Akers has been appointed by the President of the Board of 
Trade to be British Commissioner at the Buenos Ayres International 
Centenary Exhibition next year. 

Particulars relating to the Buenos Ayres International Health Exhibi- 
tion which opens on May 25 next may be obtained from the Argentine 
Consul-General, 3, Budge-row, London, E.C. 

Fatality.—On Wednesday Robert Hall, employed at the colliery 
of Mr. Drury Lowe, Old Denby, Derby, met with a fatal accident. 
Deceased was in the power station engaged in examining the plant, 
and for a time was alone. A fellow workman heard Hall's lamp drop, 
and on investigation Hall was discovered insensible, and all efforts 
at resuscitation were unsuccessful. Deceased is supposed to have 
come into contact with a live wire. | 

Frimley (Surrey).—The Council have decided to apply for a pro- 
visional electric lighting order, and an electric lighting committee of 
four members (Dr. Rayner, Mr. Brown, Mr. Southgate and the 
Chairman) has been appointed. 

Gloucester.—The Shire Hall extension is to be wired. 


Grays (Essex).—The Council have applied for sanction to a loan of 
£900 for extensions of the electric supply cables. 

Halifax.—The revenue of the tramways department for the six 
months ended Sept. 30 amounted to £47,479, and the expenditure 
£41,363, leaving a net profit of £6,116. 

Harbour Lighting.—Whitehaven Harbour Commissioners have 
decided to renew for а year the contract for lighting the harbour by 
electricity at a minimum of £250 for the first 28,500 units, and 3d. 
per unit after. Before the end of the year the Corporation must 
submit revised terms. | | | 


Hertford.—The works and stores committee of the Metropolitan 
Water Board has been authorised to contract for а supply of electric 
energy to the sewage works at Hertford. 


Ilford.—The Council have decided to separate the tramways from 
the electricity undertaking, and Mr. Woolstencroft, the tramways 
superintendent, has been appointed temporary manager of the 
tramways. 


India.—The ''Indian and Eastern Engineer" states that the 
Government have purchased land for the new buildings of the 
Imperial Forest College at Dehra Dun and that electric lighting and 
electric fans are to be installed. 

The Calcutta Electric Supply Corpn. have offered to supply current 
for lighting and for driving newspaper printing machines at a flat rate 
of 2 annas (2d.) per unit, with а minimum consumption of 30,000 per 
annum. 

The Bombay Port Trust Board are arranging with the Electric Tram- 
ways Co. for the construction of an electric line to provide a speedy means 
of locomotion between the fort and the newly created mercantile centres 
of Mazagon and Sewree. 

Mr. W. R. Wilson, the Government's electrical inspector in the Punjab, 
has been placed in charge of the new Simla hydro-electric division, with 
headquarters at Basantpur. It is believed that the electric power scheme 
for this division may be completed in 1911. 

А committee, including Mr. Gunnell Wood (officiating chief engineer), 
Mr. Stanley, Capt. Anderson, Mr. Rennie and two superintending engi- 
neers of the Irrigation Department, has been appointed to decide what 
steps shall be taken for the permanent safety of the Mussoorie hydro- 
electric works at Galogi. 

Ап electric lighting installation for the Bengal-Nagpur Railway Co.'s 
new shunting yard at Kharagpur Junction has been ordered from 
England. 

The Mysore Durbar has provided for an estimate of R. 2,01,000 during 
the year 1909-10 for the electric lighting scheme of Mysore and Bangalore 
cities. 

Industria] Progress in South China.—The South China Govern: 
ment has placed an order for a complete shoe factory in America: 
also а complete tannery and а belt, harness and saddle factory in 
England, the equipment of which is, we learn, being purchased 
through Messrs. Sanders, Rehders & Co., of London. 


Italy.—A decree has been issued approving the construction and 
working by the Ponte di Nossa-Clusone Railway Co. of an electric 
railway, about 4 miles in length, from Ponte di Nossa to Cluson e 
estimated to cost £31,335. During the period of concession (70 
years) the State is to pay an annual subsidy of £280 per kw. (£173. 12s. 
per mile). 

The Sole" (Milan) states that the Minister of Posts and Tele- 
graphs will shortly submit a Bill to hasten the construction of, and 
provide the money for, telephone lines to cost about £1,000,000. 


Jamaica.—‘‘ The Gleaner " states that the Government's electrical 
Inspector recently held examinations of wiremen, to test their com- 
petency for carrying out electric lighting installation work, &c. This 
practice has been adopted in consequence of complaints that such 
work has been undertaken by incompetent persons. 


Light Railways.—The Clayton West & Darton Light Railway 
(Extension of Time and Amendment) Order has been submitted to 
the Board of Trade for confirmation. Objections by Nov. 30. 


London County Council.—On Tuesday it was agreed to lend £4,510 
to Islington for electric lighting. 

Tramway Improvements.—' The General Purposes committee brought 
up а long report setting out the terms of reference for the Special com- 
mittee which the Council on July 13 agreed to appoint, on the allocation 
of the cost of street improvements along tramway routes. The com- 
mittee is to consist of the chairman, vice-chairman and deputy-chairman 
of the Council and six members. 

Sir JoHN BENN moved the reference back of the recommendations. He 
thought the proposals contained in the report struck at the very root of 
the financial soundness of the municipal tramways. He objected to the 
report as it was incomplete. One of the references to the committee was 
to bring up a report on Messrs. Peat & Pixley’s recommendations. That 
had not been done. 

Capt. HEMPHILL seconded the motion. 
ment was put to the meeting and lost. 

New Tramways.—The adjourned report of the Highways committee 
was brought up, recommending capital expenditure of £44,070 and 
£5,700 for the construction of tramways in Streatham and Wimbledon- 
road; and of £40,580 for the reconstruction of a further portion of the 
Woolwich and South-East London tramways. The same committee 
also submitted the tramways proposed for which application should be 
made to Parliament next session which were set out in the last issue of 
THE ELECTRICIAN.— Agreed to. 

In two further reports the Highways committee recommended an 
expenditure of £48,420 on the construction of tramways from Woolwich — 
to Eltham, and also that application be made to Parliament for the 
construction of a tramway in a proposed new street between Dockhead 
and Jamaica-"^ad, and one from Herne Hill station to Brixton Hill.— 


After discussion the amend- 


- Postponed. 
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Middleton.—The Council have applied for sanction to a loan of 
£3,000 for extensions of electric cables, &c. 


Neweastle-on-Tyne.—The chairman of the Tramways committee 
(Sir J. Baxter Ellis) has resigned, as he is not in sympathy with the 
present tramway policy of the Council. 

At а recent meeting of the committee a discussion took place on the 
report of the manager (Mr. E. Hatton), and the question of workmen's 
fares, coupons, jd. fares and rolling stock were also considered. The 
single-deck cars, which had been enlarged during the last three or four 
years were condemned, and it was generally agreed that these should be 
replaced by lighter cars. As to the maintenance of the tramways which, 
on the resignation of the late manager, had been placed in the hands of 
the city engineer, and afterwards transferred to the Town Improvement 
committee in order to avoid dual control in the management of the roads, 
the manager suggested that if the matter was transferred to him a very 
material saving would be effected, but this statement was controverted 
by the city engineer. The committee came to no decision on this point. 


Newport (Mon.)—The accounts of the electricity and tramways 
departments for the year ended March 31 were recently presented. 

In the accompanying report of the chief engineer and general 
manager (Mr. Н. Collings Bishop) it is stated that— 

In the electricity department the result has been affected a great deal 
by depression in trade and by the increased use of Osram lamps.  À net 
loss in receipts due to the latter, about £1,300, has resulted, and the 
power load has been affected by the quietness in trade, &c. The tram- 
way revenue was also affected by the depression. "There is а tendency 
for the receipts of both departments to improve. | 

The total receipts of the electricity department were £31,274. 14s., 
including £27,710. 7s. 4d. from the sale of electrical energy for public and 
private lighting and power. Generation costs were £8,721. 6s. 104. 
(0-57d. per unit), total works costs £10,529. Ов. За. (0-69d. per unit), and 
total costs £13,130. 3s. 6d. (0-86d. per unit). After meeting special costs 
(£1,737. 14s. 3d.), total expenditure was £14,867. 17s. 9d., leaving a net 
deficit of £1,469. 4s. 9d. 3,615,783 units were sold (increase 37,093) 
including 974,721 for private lighting, 915,601 for power, 468,885 for 
street lighting, 1,215,794 for traction, and 40,782 for heating. There 
were small decreases in the private lighting and traction units, while the 
street lighting and power units showed an advance over 1907-8. Total 
capital expended is £271,982. 17s. 114., an increase of £5,859. Ds. Id. 
The load-factor was 21-0 per cent., against 20-9 per cent., and the maxi- 
mum load was 1,950 kw., the same as in 1907.8. The equivalent of 
161,773 8 c.p. lamps is connected, compared with 150,542. 

The tramways department carried 7,958,760 passengers (including 
7,944,869 at 1d.) and 785,969 car-miles were run. Total receipts were 
£34,162 (10-17d. per mile) against £35,531 (10-43d.) in 1907.8; Total 
costs were £23,549. 18s. 14. (7:194. per mile), leaving a gross profit of 
£10,611. 12s. ld., and after paying interest, sinking fund, &c. 
(£8,948. 13s. 8d.) there was a net profit of £1,662. 18s. 5d. The total 
capital expended is £190,261. 3s. 11d. 


Northampton. The Council have decided to apply for a provisional 
order to construct a tramway to Far Cotton at an estimated cost of 
£13,000. 


Pyrenees Power Scheme.—A Swiss syndicate is considering а 
scheme for exploiting the numerous cataracts existing on the Cata- 
lonian side of the Pyrenees, in the valley of the Palaresa river. 
Reports of engineers state that the cataracts will be able to supply 
the entire industrial district of Barcelona with power. | 


Railless Trolley Traction. — The Metropolitan Electric Tramways 
(Ltd.) suggest that the railless trolley system might, with advan- 
tage, be employed on the road between Golders Green tube terminus 
and Hendon, and have invited the members and officials of Hendon 
Council to а demonstration of the system on the trial track prepared 
at the company's Hendon depot. 


Rat Electrocution.—Numerous devices, electrical and others, have 
been launched on the market with a view to providing an effective 
means of exterminating rats from buildings, and the inventor who 
provides a really effective means of dealing with this pest will have 
conferred a real benefit on the public. It is announced that a Vien- 
nese engineer has taken into account the fact that many a serious 
short-circuit has been set up by the interference of rats and rats’ 
bodies to and has devised a trap which he claims is certain death to the 
rodent. Therewas recentlygiven a demonstration at a municipal station 
in Germany of this trap, which is constructed of wire. Into the trap 
an electric circuit is directed, with contact pieces which the rat 
actuates by his entrance from any of the inlets provided, and by the 
completion of the circuit is electrocuted. We hope to learn that the 
trap is proved effective, for there is a very large field for such ap- 
paratus. 


Reigate.—The Council have instructed Messrs. Handcock & Dykes 
to make a report upon the steps they may consider advisable to be 
taken to improve the position of the electricity undertaking. 


Rhyl.—An inquiry was held last week into the Council's application 


for sanction to borrow £5,000 for the electricity undertaking. 
The electrical engineer (Mr. E. H. W RIOT) said that since he had had 
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charge of the works he had had considerable trouble with the mains, but 
now they were put right. It was, however, felt that the plant was not 
up-to-date and was too big for the town's needs. What was required 
was a smaller plant of an up-to-date pattern. The cost of the works 
originally was £27,000, but that included provision for a tramway, which 
was never made. | 

The Inspector (Mr. H. Ross HooPER) said it was a novel application, 
as the Council wanted to substitute a smaller for a larger plant. 

Mr. WRIGHT said they would save at least £350 per annum on the works 
cost by putting in the smaller plant. 

The INsPECTOR urged that the proper course to adopt was not so much 
to reduce the works cost, but to develop and secure fresh consumers. Ап 
undertaking of that kind must not stand still. He pointed out that out 
of every 3-6d., which was the cost per unit, 3d. went in capital charges. 
That being во, the works costs when reduced could not affect it much, 
but every fresh consumer helped to reduce the capital cost per unit. He 
suggested that the Council should borrow money for mains extensions, 
апа by careful development bring the works to the profit-earning stage. 
There was a future for the undertaking. 

On Monday the Electric Light committee recommended the Council 
to sell a steam dynamo with а view of purchasing in its place smaller 
and more economical plant to supply the amount of electric current 
required. 

Mr. Tilby moved that the matter be referred back to the committec, 
and after a lengthy debate this was carried. 


Royton.—A sub-committee has been appointed to consider and 
report upon the relative advantages of municipal electricity works, 
and of taking electricity in bulk from Oldham Corporation. 


Runcorn.— The Council have assented to the proposed application 
of the Castner-Kellner Alkali Co. and G. H. Cox and H. J. Falk for 


provisional electric lighting orders. | 
St. Helens.—The new higher grade school is to be wired. 


Searborough.—A scheme for the reorganisation and development 
of the Scarborough Spa is under consideration, and among the im- 
provements suggested are an electric lighting plant to light up the 
Spa and its grounds and an electric lift from the bottom of the pro- 
menade to the roof gardens. 


South Africa.—At a recent meeting of ratepayers of Somerset East 
а resolution in favour of establishing electricity supply works was 
passed, and in consequence an Electric Light committee has been 
appointed by the Council to report upon the question. 

East London Municipal Council have decided to relay the track of 
their electric trams at a cost of £8,500. 

A municipal electric-lighting scheme is under consideration by Potchef- 
stroom Council. It is estimated that a scheme will cost £15,000. 

The electrical engineer to Pretoria Council has reported on the new 
tramway lines which it has been decided to construct at a cost of £160,050. 


Switzerland.—Decrees have been issued granting 80 years' con- 
cessions to Ch. Masson of Lausanne and O. Kluser of Brigue (on 
behalf of a Lausanne company) for the construction and working of a 
single track metre gauge electric railway from Stalden to Saas Grund ; 
and to A. Hurter, of Oerlikon (on behalf of a Saas- Fé company) for а 
funicular single track metre gauge electric railway from Saas Grund 
to Saas- Fée. 


Sunderland.—The Electricity committee are to report upon the 
cost of lighting Ryhope-road with electricity and gas. 


Theft of Electrical Fittings.— At the Manchester Assizes on the 4th 
inst. 

Edwin A. Wilson, salesman, and Henry Wilson, electrician, wero 
indicted for having, on various dates within the 12 months preceding 
Oct. 4, stolen and received a large quantity of electric lamps and electric 
fittings, the property of Mr. E. Darrah and others (Messrs. Baxendale & 
Co.) Edward Kay, electrician, and Frederick Mason, electrician, were 
also indicted for receiving portions of the property. Edward A. Wilson 
and Frederick Mason pleaded guilty, and Henry Wilson not guilty. Kay 
did not surrender, and at the close of the case his bail was estreated. 

It was stated that Edwin A. Wilson was a salesman in the employ of 
Messrs. Baxendale & Co. and Henry Wilson was an electrician carrying 
on business at Stockport. An agreement appeared to have been come 
to between these prisoners, under which Edwin Wilson gave goods to 
Henry Wilson without payment, and Henry Wilson afterwards gave 
Edwin Wilson a sum representing about half the value of the goods. 
Henry Wilson had been for many years a customer of Messrs. Baxendale. 

HENRY WILSON gave evidence and said that during the whole of the 
time he had been in business he had had dealings with Messrs. Baxendale. 
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He denied that he had had any such transactions with the prisoner E. A. 
Wilson as was alleged. 

Prisoners were found guilty. 

Mr. OrkNSHAW, for E. A. Wilson, said he had been in the service of 
Messrs. Baxendale for practically 20 years, and his father was employed 
there for 40 years. Prisoner appeared to have taken to drink, and to 
have become short of money. He borrowed £2 from the prisoner Mason, 
at whose instigation, he said, he had committed the thefts. 

Mr. Yates, for Mason, said that as he was instructed, the suggestion 
of wrong-doing came from E. А. Wilson, and not from Mason. 

On Thursday prisoner Kay was present and pleaded guilty. The 
judge passed sentence of 12 months’ imprisonment оп E. А. Wilson, 
nine months’ on Henry Wilson, and six months’ each on Frederick Mason 
and Edward Kay, in each case with hard labour. 


Torquay.—In order to obviate complaints as to the issue of smoke 
from the chimney of the electricity works, the Council have author- 
ised an exponditure of £930 for equipping the boilers with à smoke- 
abating apparatus. It is estimated that by its use a net saving will 
be effected of £290 a year. 


Wednesbury.—The Council have applied for sanction to loans of 
£4,095 for extensions of mains, meters, &c.. and for excess expendi- 
ture on previous contracts. 


Wingate (Co. Durham).—The Electric Power Co. have been asked 
to submit terms for public lighting. | 


Wireless Telegraph Notes.—A Marconi wireless telegraph station 
has been established at Bombay, having a 300 miles radius. The 
station will enable steamers equipped with wireless apparatus to 
“speak” Bombay 24 hours before arrival. 


Instructions recently issued by the Postmaster-General give 
a list of coast stations for which radiotelegrams may be handed 
in at all telegraph offices in the United Kingdom for transmission 
toships. "These are as under :— 

United. Kingdom.—Bolt Head, Caister-on-Sea, Crookhaven, Culler- 
coats, Heysham Harbour, Lizard. Malin Head, Niton, North Foreland, 
Parkestone Quay, Rosslare, and Seaforth (Liverpool). 

Holland.—Scheveningen Haven. 

Belgium.—Nieuport. 

Germany.—Borkum Leuchtturm, Cuxhaven, Heligoland and Nord- 
deich. 

With exeeption of Heysham Harbour and Parkeston Quay (which 
communicate only with mail packets) all stations communicate. with 
ocean-going steamers. North Foreland, Scheveningen Haven and Nieu- 
port communicate with mail packets as well as with ocean liners. The 
instruction now issued include general rules for the acceptance and trans- 
mission of radiotelegrams. 


Electro-Harmonic Society.—Special Notice.—It is important to 
observe that the next concert (ladies night) will be held in the King’s 
Hall, Holborn Restaurant, London, on Monpay evening, Nov. 15, 
commencing at 8 o'clock (not on Friday, the 19th, as formerly 
notified ). 


TRADE NOTES AND NOTICES. 


TENDERS INVITED. 


Tenders are invited for the supply of 1,250 arc lamp opalescent 
globes for the MELBOURNE (Victoria) City Council. Copies of speci- 
fications, &c., from Messrs. Mellwraith, McEacharn & Co. Ppty. 
(Ltd.), Billiter-square-buildings, London, E.C., to whom tenders by 
noon, Nov. 29. See also an advertisement. 

Dusurn UNITED Tramways Co. (1896), LTD., require tenders for 
one year’s supply of general stores, including car fittings, iron, steel, 
castings, oils, paints, glass, ironmongery, electric supplies, timber, 
&c. Forms of tender and conditions from the Secretary, 9, Upper 
Nackville-street, Dublin. Tenders, addressed to the Chairman, to 
the Secretary by Nov. 29. 


The Guardians of EpMoNTON Union invite tenders for four-core 
lead covered cables and switchboard (in connection with the new 
infirmary, Upper Edmonton, now being erected in accordance with 
the plans of Mr. Stuart Hill. Drawings may be inspected, and 
general conditions, specification and form of tender obtained at the 
oftices of the consulting engineers, Messrs. May & Hawes, Caxton 
House, Westminster, S.W. Tenders (addressed to the Solicitor and 
Clerk) must be delivered to Mr. F. Shelton, White Hart-lane, Lower 
Tottenham. 


The Directors of the NORTH EASTERN RAILWAY Co. are prepared to 


receive tenders for telegraph apparatus, telegraph wire and line 
stores in such quantities as they may require during the 6 or 12 
months from Jan. 1, 1910. Forms of tender from the telegraph 


superintendent, Mr. C. Н. Ellison. and tenders to the Secretary of the: 


Company at York by 9 a.m. Nov. 25. 


Lonpon County Council invite tenders for covering with asbestos 
tape about 2} miles of lead-covered high and low-tension electric 
cables in manholes. "Tenders, upon official forms (to be obtained 
at the County Hall, Spring Gardens, S.W.) by 11 a.m., Nov. 30. 

WAKEFIELD & District Light Railways Co. want tenders by 9 a.m. 
Nov. 25 for 12 months' supply of stores, including overhead fittings, 
electric lamps, fittings, &c., insulating materials, tapes, compound, 
&c., lubricants, &c. Schedules from the Central Offices, Bell Isle, 
Wakefield. 


The Port or LONDON Authority require tenders by 10 a. m. Nov. 22 
for supply of materials and stores, including electric incandescent 
lamps, carbons, ironmongery, gunmetal and iron castings, oils, &c. 
Specifications from 106, Fenchurch-street, E.C. 


Ертмвован Corporation require tenders by Nov. 23 for the wiring 
and fitting of M’Leod-street police station. Specification, &c., from 
the City Electrical Engineer. 

BrRMINGHAM Guardians want tenders by 20th inst. for 12 months’ 
maintenance of the private telephone installation at the workhouse. 

The Direccion Gencral de Ferrocarriles, ARGENTINA, invite tenders 
for supply to the State Railways department, during 1910, of 61,700 
tons of rails, with fishplates, &c., and of semaphore signals, telegraph 
wire and Morse apparatus. The Boletin" of Oct. 2, containing 
particulars, can be seen at 73, Basinghall-street, London, E.C. 


TENDERS RECEIVED AND ACCEPTED. 

The Metropolitan Asylums Board has placed orders as follows : — 
J. W. Gray & Sons, re-establishing telephonic connection between 
Gore House and the hospital, £56. 10s. ; W. J. Fryer & Co., two 
electric motors, with cables, &c., £129. 18s. 


The storage battery and automatic reversible booster balancer set 
required in connection with the electrical equipment of the Northamp- 
ton Polytechnic (Clerkenwell) are being supplied by the D.P. Battery 
Co., Bakewell. 

Sheffield Council has accepted the tender of the British Insulated 
and Helsby Cables for two miles figure 8 copper trolley wire at 7 jd. 
per lb., less 24 per cent. 


Messrs. Maguire & Gatchell (Dublin), who have secured the con- 
tract for the electrical installation at Kilkenny Asylum, have placcd 
the order for a storage battery of 120 cells with the D.P. Battery Co. 


Grimsby Council have accepted the tender of D. J. Dalby for 
wiring the municipal offices at £31 ; and that of Smith & Padgett for 
an clectric fan at £79. [ 

Grimsby Council have accepted the tender of the Washington 
Chemical Co. at £48. 10s. for covering the steam pipes of the super- 
heaters. 


London County Council! have accepted the tender of Davey Bros. 
(at £2,818) for the supply and erection of two marine boilers at the 
central car depot. 


Calcutta Port Commissioners have accepted the tender of Burn & 
Co. for supply and erection of upper and lower tracks for the three 
electrio yard cranes at the jetty extension at R.6,335 (£422. 6s. 8d.). 

Lewes Guardians have accepted the tender of W. Shrivell for elec- 
tric call bells. 


The following important Colonial contracts for ''Sarco " fuel 
economy specialties have rccently bcen sccured by Messrs. Sanders. 
Rehders & Co. :— 

East London (S. Africa) Municipality, one “ Sarco” combustion 
(CO,) recorder, type B, and four“ Sarco ” dial draught gauges; Sydeny 
(N. S. W.) Municipality, repeat order for five Sarco " combustion (CO,) 
recorders, type B; Adelaide Tramway Trust, one“ Sarco combustion 
recorder, type B, seven ** Sarco ” dial draught gauges, two dozen“ Narco” 
pipe thermometers, two dozen“ Sarco " high temperature stem thermo- 
meters, one steam-pressure gauge and one hand gas-testing set ; and 
Melbourne Electric Supply Co., four“ Sarco " dial draught gauges. 


BUSINESS NOTICES. 

The Lancashire Dynamo & Motor Co. have sent а representative 
to Canada and have opened a permanent office at 109, Peterkin- 
buildings, Toronto, in order to deal with the large amount of business 
which the company have in hand in Canada at present. 

Messrs. A. Smith & Stevens, electric and hydraulic lift manufac- 
turers, of Battersea, London, S.W.. have for family reasons con- 
verted their business into а limited company under the title 
of Smith, Major & Stevens (Ltd.). No shares have been offered to 
the publie, and the previous owners (Messrs. C. G. Major, E. C. 
Stevens and P. H. Stevens, together with Mr. P. C. Major) become 
directors, with Mr. C. G. Major as chairman. 

Messrs. С. M. Boddy & Co. are extending their London premises, 
having taken the building 15, Gray's Inn-road, lately occupied by 
the Electric Motor & Dynamo Co. 


THE ELECTRICIAN, NOVEMBER 12, 1909. 


207 


———————— —— ÁÉÓÓÓM———————————————UIcen----:9$];Ótt€tee————M———— 


The Fire at Messrs. Connolly's.—Messrs. Connolly Bros., Man- 
chester, announce that the recent fire at their Blackley works will 
cause no delay in the execution of orders. The company are fortu- 
nat^ly able to employ their Harpurhey works, which are fitted up 
with similar machines in place of the portion damaged. 


Patents Development.—Messrs. Herbert Haddan & Co., 31 and 32, 
Bodford- street, Strand, London, W.C., are acting for the proprietor 
of English patent No. 2,803 of 1907 (for а Rheostat) who is desirous 
of arranging by licence or otherwise for the manufacture and com- 
mercial development of same in this country. 

The proprietor of patent No. 29,406/1906, for '';Improvements 
in Electric Contact Devices," also wishes to make arrangements for 
exploiting and developing same in this country. Applications to 
Messrs. Haseltine, Lake & Co., 7 and 8, Southampton-buildings, 
Chancery-lane, London, W.C. 

Telegraph Apparatus Patents Development.—The owners of 
various patents relating to improvements in printing telegraphs; 
typewriters, &c., apparatus for punching strips of paper for use in 
telegraphic transmitters, improvements in page printing telegraphs, 
and in perforating machines for preparing telegraphic messages for 
automatic transmis- 
sion, &c., desire to 
negotiate with par- 
ties for granting 
licences under them. 
Applications to Messrs. 
Lloyd Wise & Co., 46, 
Lincoln’s 
London, W.C. 

Business for Sale.— 
An electrical contract- 
ing business in the 
Midlands is advertised 
for sale. 

Sunbeams.—One of 
the most complete 
sets of metal filament 
lamp advertisement 
novelties is that issued 
by the Sunbeam Lamp 
Co., and we have before 
us a number of highly 
coloured examples of 
the art. Our accom- 
panying illustration 
shows one of & еве 
designs, and dealers in metal filament lamps can obtain from the 
company useful supplies of canvasing novelties. 


CATALOGUES, &c. 


i B.T..H." TuNGSTEN LaMPs.—The metal filament lamp seems 
to inspire the caricaturist. We illustrate herewith the latest departure 
of the British Thomson-Houston 
Co. in connection with the B.T.-H. 
tungsten lamp, which takes its 
due place in the picture gallery 
of metal filament lamp in spira- 
tions. 


METALUX LAMPS.—Messra. 
Mackey's Electric Lamp Co., Ber- 
mondsey, S.E., have issued a 
pamphlet in which is described 
and illustrated their metal filament 
lamp. This firm have been estab- 
lished 15 years in the manufacture 
of carbon lamps, and have re- 
cently equipped a factory for the 
manufacture of the newer lamps. 

Lanapon-Davies Morors.— 
The Langdon-Davies Motor Co. 
are issuing a new set of price 
lists relating to polyphase motors 
designed for an efficiency of 50. 
Single-phase motors with frequen- 
cies of 40, 50, 60 and 80 to 100 
are dealt with in another list. Both prices and sizes of these 
motors have been reduced, and several new intermediate types 
have been introduced. 


Р A.E.G. SeEcrALITIES.— Тһе Allgemeine Elektricitäts- Gesellschaft 
have ready a number of pamphleta dealing with their specialities- 


ТНЕ BEST LIGHT IN THEWORLD. 
SAVE AN THE ON YOUR LIGHTINGBILL.| 


STRONGER лам A 
Ormea ^ti Lamps > 


+- — — * — 


yourself. insist, don't be imposed 
upon, “г no substitute! 
B.T H. 


Only | Tungsten Lampa 
will give you maximum light 
at minimum cost. 


MADE IN RUGBY 


Inn-fields, 


These include a lecture on meters delivered by Mr. Konigswerther 
for the company Others deal with the prevention of accidents on 
tramways, oil immersed starters with horizontal contacts for both 
continuous and alternating current, arc lamps, suspension gear and 
cable work and accessories. 


ENOINRERS˙ Toors.—Messrs. J. Carter, Sons & Co., of Manchester, 
have long been well known for the tools they produce, which find a 
large application in enginecring works. For this reason their latest 
catalogue should be of interest to our readers, who we advise to 
procure a copy. They will be rewarded by finding anything they 
are likely to want in the engincering tool line. 


Import:.—The following are official values of electrical machi- 
nery, material and apparatus imported into this country (a) during 
October, 1909, and (^) during the current year from Jan. 1 to 

ot. 31, with the increases or decreases compared with the corres- 
ponding periods of 1908 :— 

Electrical machinery (а) £41,648 (increase £5,060), (b) £419,890 
(decrease £85,615); telegraph and telephone cables (a) £9,443 (in- 
crease £1,661), (b) £106,995 (increase £2,300) ; vn bere and tele- 
phone apparatus (a) £10,674 (decrease £818), (b) £143,641 (decrease 
£19,C80); other electrical wires and cables, rubber insulated (a) 213,426 
(increase £7,647), (b) £90,046 (increase £21,852); with other insulations 
(а) £3,997 (decrease 25,664), (b) £67,810 (decrease £21,669) ; carbons (a) 
£14,004 (increase £652), (b) £106,910 (decrease £28,012); glow lamps 
(a) £47,414 (increase £2,577), (b) £342,810 (increase £75,182); arc 
lamps and electric searchlights (a) £318 (increase £162), (b) £9,891 (in- 
crease £5,300); parts of arc lampe and searchlights (other than carbons) 
(a) £11,917 (increase £6,500), (b) £56,355 (increase £9,078) ; primary and 
secondary batteries (a) £3,771 (decrease £2,792), (b) £37,967 (decrease 
£7,741). Total of electrical goods and apparatus, other than machi- 
nery and telegraph and telephone wire, (a) £122,600 (increase £9,686), 
(b) £1,043,975 (increase £25,778). 


Exports.—The exports of electrical machinery, material, &c. (a) 
during October, 1909, and (b) during the current year from Jan. 1 
to Ost. 31, and the increases and decreases compared with the 
corresponding periods of 1908, are as follows :— 

Electrical machinery (а) £99,120 (decrease £65,228), (b) £1,184,658 
(increase £35,977); telegraph and telephone cables (a) £27,192 (in- 
crease £323), (b) £541,092 (increase £153,662) ; telegraph and tele- 
phone apparatus (a) £14,498 (decrease £2,625), (b) £215,301 (increase 
£80,025) ; other electrical wires and cables, rubber insulated (а) £33,928 
(increase £11,631), (b) £237,214 (increase £9,996); with, other insulations 
(a) £33,960 (decrease £2,895), (b) £256,080 (decrease £26,989) ; carbons 
(a) £1,602 (increase £1,077), (b) £8,376 (increase £1,195); gluw lamps (а) 
£7,730 (increase £2,372), (b) £62,652 (increase £15,392) ; arc lamps and 
searchlights (a) £1,844 (decrease £348), (b) £16,525 (decrease £1,665) ; 

rts of arc lamps and searchlights (other than carbons) (а) £1,948 
decrease £1,1(6), (b) £12,850 (decrease £1,913); primary and secondary 
batteries (a) £11,209 (increase £576), (b) £88,476 (increase £22,704). 
Total of electrical goods and apparatus, other than op and 
telegraph and telephone wire, (a) £173,430 (increase £12,888), (b) 
£1,758,854 (increase £259,236). 


BANKRUPTCIES, LIQUIDATIONS, &c. 


At Lincoln Bankruptcy Court last week Samuel Emerson Smith, 
formerly carrying on business as an electrical engineer at 27, High- 
street, Lincoln, was publicly examined. 

Liabilities were £125. 2s. 11d., and assets estimated at £220. Debtor 
stated that the cause of his failure was Goods and machinery illegally 
seized and sold." Debtor commenced business in 1903 as “ A. Smith & 
Co.” Got into difficulties and made an assignment in November, 1904. 
Liabilities then £400. After assignment managed the business for his 
wife. That business was started a few weeks before the assignment was 
made, and was in the name of А. C. Smith,” his wife. After being 
there 18 months, his wife removed to 271, High-street, still trading as 
A. C. Smith. She paid him £2 per week and took the profits. His wife's 
business was eventually formed into a company, A. C. Smith, Lincoln 
Engineers (Ltd.).” Не held £500 of the shares, his wife £1,000; 
there were five others of £1 each, and one had £30. He continued to 
manage it, but his pay was not increased. He was managing director 
and his wife was secretary. In November last year they got into diffi- 
culties and a receiver was appointed. Prior to that, they were in busi- 
ness as Ados (Ltd.) There were the usual seven concerned in that 
business. That company also got into difficulties. А liquidator was 
appointed and the estate realised. А. C. Smith (Ltd.) " would be 
wound up in a few days. "There was a business still carried on in High- 
street, Lincoln, Smith's Electrical Co." He was manager and his wife 
gecretary. He admitted there was а debt he had not accounted for, but 
did not think the liabilities would be £225 instead of £125. They had 
traded at Grimsby as A. C. Smith (Ltd.)“ А receiver was appointed 
in this case also. There was an arbitration in the matter of " Ados 
(Ltd.) " and the arbitrators found that he owed them £95, but he would 
swear that he did not owe them anything. Examination adjourned to 
25th inst. 


The first meeting of creditors of Ernest Goodman (trading as E. 
Goodman & Co.), electrical engineer, 30, Hertford-street, Coventry, 
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will take place on Nov. 15 at 8, High-street, Coventry, and the public 
examination on Dec. 6 at the County Hall, Coventry. 

The examination of Wm. H. Murphy, electrical engineer, &c., 
353-355, St. Vincent-street, Glasgow, takes place in the Summary 
Court Room, County-buildings, Glasgow, on Nov. 17. 

A dividend to the creditors of Wm. T. Harris, electrical enginecr, 
460 and 464, Commercial-road and 47, Emanuel-strcet, Portsmouth, 
is to be declared. Claims by Nov. 22 to Mr. E. W. C. Whittaker, 3, 
Portland-street, Southampton. 

The Solium Electrical Co. (Ltd.) is being wound up voluntarily, 
and Mr. E. Harlow, 23, King-street, Nottingham, is liquidator. А 
meeting of creditors to-day (Nov. 12) at Mr. Harlow's office. 

A meeting will be held at 473, Old Broad-street, London, E.C., on 
Dec. 6 to receive an account of the winding-up of the British Eastern 
Electric Power Co. (Ltd.) 


PATENT RECORD. 


APPLICATIONS FOR PATENTS. 


Norg.— The undermentioned Applications (except those marked t) are not open to 
public inspection until after acceptance of Complete Specifications. Those marked ? are 
open for inspection 12 months after the date attached to them, 1] they have not been published 
previously tn the ordinary course. Names within parentheses are those of communicators 
of inventions. When complete Specification accompanies application, an asterisk is affixed. 


October 7, 1909. 


22.932 HeyLanp. Circuiting arrangement for working mono and polyphase alternating" 
current motors. (Date applied for, 10/10/98.) *t 
22,946 Bourr. (Stromberg Electric Mfg. Co., U.S.) Time indicating devices. (Date 
applied for, 12,8;08. Comprised in application No. 16,999, dated 12/8/08.) * 
October 8, 1909. 
22.988 Simpson. Chains for suspending electric pendants, electric chandeliers and the like 
22.997 Kent. Generating heat by electric currents. 
23,014 NEU. Arc lamps.“ 
23,018 Livincston. Electric flashing signs. | 
23,029 Siemens & HALSKE AKT.-GEs. Electric signalling apparatus. (Date арр!їгд for, 
20,109.) 
23,042 Leitner. Reversing mechanisms for dynamos. 
October 9, 1909. 
23.050 Воотн & BoorH. Installations of electric incandesc2nt lamps connected in series. 
23,071 VAUGHAN. Electrical table fittings. 
October 11, 1909. 
23,171 CRBRUDER Siemens & Со. Arc light electrodes. 
23,177 Isaacson. Magnetic ignition apparatus.* 


(Date appli» for, 19/11/23.)*t 


23.179 Berry. Electrical transmission and distribution systems. 
23,189 GRAHAM. Telephone systems.* 

23.216 Marey. Manufacture of electrical resistanc2s. 

23.217 Leake. Control of electric motors. 


23,224 WILSON. Make and break switches. 
23,225 E.T.-H. Co. 


(G.E. Co., U.S.) Insulating compounds and processes of making 
esame. 


t 
23,227, 23.228 & 23,229 MURRAY. (Dates applied for, 17/10/08, 
9/11/08, зол 1/08.)*1 


23,269 HuFSCHMIDT & WAGNER. 
plied for. 10/11/08.) 

23,291 Siemens BROS. Dynamo Works. (Siemens-Schuckertwerk2 C. m. b. H., Germany.) 
Prevention of brush sparking in rotary electric frequency transformers having 
commutators. 

23.302 CILLIES & McPuee. Electric time fusss.* 

23,307 CALLENDER'S CABLE & CONSTRUCTION Co. & PETERSEN. 
tric cable jointer's hand-cars and an electric cible drum. 

23,310 Siemens Bros. & Co. (Siemens & Halske Akt.-Ges., Germany.) 
exchanges. (Addition to No. 14.239/09.)* 

23.323 Graves. Machines for manufacturinz electric welded wire chains.* 

23,328 Lake. (Electric Press Bulletin Co., U.S.) Telegraph transmitting apparatus.* 


October 13. 1909. 

23.379 DircHAM. Improved detector for use in radio-telegraphy or telephony. 

23,381 MAcoNOCHE & CAREY. Combined lamp-holder and wall plug for us» in connec- 
tion with electrical fittings. 

23,397 Munro & RaiLLEss ELectric TRACTION Co. Current collectors or trolley heads 
for electric traction systems. 

23,415 & 23,416 B.T.-H. Co. (G.E. Co., U.S.) Voltage regulation of alternating electric 
current distribution systems. 

23,421 WarLroN. Manufacture of a composition of matter intended for electric insulating 
purposes. 

23,429 MuIRHEAD & MuigzHEAD & Co. Electric telegraphy. 


October 14, 1909. 
23,459 Pick & Ross. Attachment for preventing the breakage of conductors in flexible 
leads used with electric irons. 
23,460 ВЕ шш of joining rails on the permanent ways of railways, tramways and 
the like. 
23.494 Weston. Field and telegraphic signalling and recording. 
23,500 B.T.-H. Co. (G.E. Co, U.S.) Incandescent electric lamps having filaments of 
refractory metal. 
23.502 ELECTRIC PREPAYMENT METERS & ScHATTNER. Electric prepayment meters. 
23,504 FREDERICKS, FREDERICKS, RUSSELL, WEDDING & CONNELLY. Trolleys for use 
on electric tramways on the overhead systems. 
23,526 WATT-INSTALLATIONEN FUR STARK-UND-SCHWACHSTROM CARL Scuurz. Elec- 
trical switches of the push-button type. (Date applied for, 16/10/08.)*f 
23.541 RoBiNsoN. Connecting device or terminal for electric conductors. 
23,553 STERN. Windings for alternating-current motors. (Addition to No. 12,326/08. 
Date applied for, 15/10,08.)*f 
October 15, 1909. 
23,582 Roserts. Alternating-current transformers for conversion of polyphase currents 
to single-phase currents. 
23,619 JAcoBv. Governor for use with electric motors. (Date applied for, 23/12/08. 
Comprised in application No. 27,967, 23/12/08.) 
23.628 Rossi. Detector of electromagnetic waves.“ 
23.634 SugwARD. Construction of electric lamp-holder. 
649 B.T.-H. Co. (G.E. Co, U.S.) Electric transformers. 
650 B.T.-H. Co. (G.E. Co.. U.S) Dynamo-electric machines. 
Suspended plate-handling electric crane. 
October 16, 1909. 
‚704 Stewart & Foss. Starting devic? for electric motors. 
‚719 xu (Acme Automatic Street Indicating Co., U. S.) Electric circuit closing 
evices. 


Electric cut-outs. 


October 12, 1909. 


Mouthpi2c2s for telephone transmitters. (Date ap- 


Combination of an elec- 


Telephone 


THE ELECTRICIAN, NOVEMBER 12, 1909. 


23,742 KiEssLER. Devices for the automatic counting and recording of telephone calls.“ 

23,747 GRAHAM. Electric signalling means.* 

23,756 LIPPELT. Dynamo-electric machines. (Date applied for, 16/10/08.) 

23,759 Brown. Sound augmentine devices for use in telephony.* 

23,768 Corzi & BARpELLI. Telemeters. (Date applied for, 17/10/08.)*f 
SPECIFICATIONS PUBLISHED. 


19298 SPECIFICATIONS. 

21,779 WitkiNsoN. Apparatus for limiting ine supply of electrical energy. 
dated 16/10/08.) 

21,955 ANNACKER. Distribution of electricity by means of transformers. 

22,228 GARSI DE. Starting switches for electric motors. 

22,880 PARKER-HAIGH. Control of marine electric steerine gear. 

23,118 NALDER Bros. & THoMPsoN & NALDER. Automatic switch for electric batteri s. 

23,703 CopELAN D. Insulators for electric wires or cables. 

23,716 Livincston & SmitH. Draining manholes of electric conduit systems. 
applied for, 5/11/07.) 

23,727 B.T.-H. Со. (С.Е. Co., U.S.) Signalling systems for railways and th? like. 
(Addition to No. 20,542/06. Date applied for, 14-1038.) 

24.583 Murpay. Secondary electric clocks. (Date app'ied for, 27/10/03.) 

25,366 ELEVY & ВкАрү. Miners’ and like electric safety lamps. 

25,721 WEST. Controllers for electric motors. 

25,955 Von ZWEIGBERGK. Magnetic blowouts for electric switches. 

26,274 FoNTECHA. Safety devices for polyphase current machinery. 

26.567 Braun. Lightning conductor for air ships of all kinds. 

27,743 WiTzENMANN. Machines for armouring cables with flexible metal tubing. 

27.953 JACKSON & GAFFNEY. Electric door switches. 

28,324 ELEgcTROMOTORS & GREENHALGH. Dynamoelectric machines. 


1909 SPECIFICATIONS. 
195 Bett. Electrical ignition for internal combustion engines. 
432 Suter. Holders for electric incand2sc2nt lamps. 

1,078 Munro & RAILLESS ELECTRIC TRACTION Co. Electric traction systems. 

1,548 Воџіт. (International Telechronometer Co.) Telephone apparatus. 

1,675 BircHALL. Electric iron-clad switches. 

1,706 AvpiBERT. Vapour electric apparatus. 

BRITISH ALUMINIUM Co. & Horn. Joints for electrical conductors and other wires. 

4,399 Conner. Electrical relay. 

4,425 Siemens Bros. Dynamo Works, BRoOADHBAD & HAWKINS. 
systems for controlling lights on railway trains. 

4,553 AKTIEBOLAGET ELEKTROMETALL. Electric furnacs. (Date applied for, 10/3/08.) 

4,561 ор вт Cie. Locking devic? for electric switch boxes. (Date applied for, 

08.) 

4,705 ALLGEMEINE ErEKTRICITATS Ges. Protective devices for alternating- current 
systems. (Date applied for, 25/2/08.) 

4,832 B.T.-H. Co. (G.E. Co., U. S.) Automatic regulators for electric circuits, (Addi- 
tion to No. 5,037/07.) 

5.145 CoNNER. 

5,22)? ВТ.-Ч. C». 


(Pest - 


(Date 


Electromagnetic 


Electrical relay. 


(G.E. C2., U.S.) Electric motor-gon»rator sots. 


COMPANIES MEETINGS AND REPORTS. 


Eastern Extension Australasia & China Telegraph Co. (Ltd.). 


The seventy-second half-yearly ordinary general meeting of this 
Company was held on Tuesday, under the presidency of Sir Jons WOLFE 
Barry, K.C.B. 

The GENERAL MANAGER AND SECRETARY (Mr. F. E. Hesse) 
having read the notice convening the meeting, 

The CHAIRMAN said: The printed report and accounts for the half- 
year under review show that the gross revenue was practically the same 
as in the corresponding period of 1908, the actual figures being £290,931 
this year against £290,295 last year. It is only right, however, to men- 
tion that the traffic receipts again show a falling off amounting to 
roundly £8,000, due to the commercial depression that has been so 
severely felt in the East and the Far East during the last few years. 
Fortunately we have been favourably affected by the dollar exchange 
conditions prevailing in China during the past half- year, and the increased 
revenue from this source has not only enabled us to wipe out the traffic 
loss, but to show a few hundred pounds increase for the past half-year. 
During the last month or two there has been, I am glad to say, a little 
improvement in most of our traffics, which encourages the hope that the 
depression is beginning to pass away. Turning to the expenditure 
side of the accounts the working and other expenses amounted, in 
round numbers, to £157,000, against £151,000 for the corresponding 
period of 1908, showing an increase of £6,000. Of this, £3,300 appears 
under the heading of ''Salaries and Wages" and the balance is 
accounted for by our having had fewer ships' charters this year than 
in the corresponding period of last year, which makes the expenses 
attending the maintenance of cables appear greater than last year, 
although in reality the maintenance expenditure was less by over £3,000. 
With regard to the increase of £3,300 in salaries, £1,300 of this is due to 
our having had to provide additional staff for the Java-Cocos cable laid 
last year, which has materially added to the efficiency of our service ; 
£1,400 represents the amount of compensation granted to some of the 
senior staff whose engagements had to be terminated when the Tasmanian 
cables were recently closed; and the balance of £600 is due to automatic 
increases of salary. The net profit for the half-year was roundly £116,000, 
and after adding £18,000 brought forward from the previous half-year, 
there remained an available balance of £134,000. The usual quarterly 
interim dividends of 2s. 6d. per share, or at the rate of 5 per cent. per 
annum, have been paid for the past half-year, leaving a balance of 
£58,844 to be carried forward. 

When I last had the pleasure of addressing you I explained that in 
consequence of the Australian Federal Government having laid and 
opened cables of their own between Victoria and Tasmania when our 
exclusive concession expired on April 30 last, we had been obliged to 
close our Georgetown and Flinders Stations, and intended, when а 
suitable opportunity occurred, to pick up our cables between Victoria 
and Tasmania and utilise them elsewhere. For this purpose our largest 
ship, the c.s. Patrol," stationed at Singapore, is necessary, and as we 
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have so far had no other cable work for her to carry out in Australian 
waters, the Tasmanian cables have not yet been picked up. Seeing, how- 
ever, that our capital account has for some little time past been con- 
siderably over-expended, and that the original cost of the Tasmanian 
cable communication (£70,000) is included in the capital expenditure, it 
was considered advisable to write down the capital account by this 
amount, and debit the general reserve fund with it. This has accordingly 
b»en done, and when the cables have been picked up and overhauled the 
account can be finally adjusted by crediting the reserve fund with the 
estimated value of the old cables after deducting the expense of picking 
them up and transporting them to Singapore. I now move the adop- 
tion of the report and accounts. 

The MARQUESS OF TWEEDDALE, K.T., seconded the motion. 

Mr. REICH asked the Chairman a question as to the increased expen- 
diture shown in the accounts, and further as to the amount provided in 
the accounts for the depreciation in the reserve fund investments. 

The CHAIRMAN : With reference to the expenses, I think I have 
explained the increase sufficiently. We all know that expenses keep 
growing, and the Company is always being asked for larger and larger 
accommodation, and the public demand it. Our revenue of late has been 
certainly not of the best, but I think that that must have been almost 
entirely due to the stagnation of trade in the Far East. All other enter- 
prises connected with the Far East have suffered in proportion. I am 
glad to say that there are some signs of recovery in the Far East and in 
other parts of the world, so that, although, as you say, our expenses are 
increasing and the net revenue is less, and does not allow us so large a 
margin for payment of dividends as in former years, yet I venture to hope 
that you need have no alarm as to the dividend being maintained for the 
present. Ido not want to prophesy much further than one can see, but 
I do not think you need be alarmed at the present time. With regard 
to our investments and the mode of stating them, this matter was dis- 
cussed at great length, I think, some three or four years ago at the general 
meeting. At that time the same idea was rather in the air—that we 
should write down our investments to the market price of the day ; but 
it is an extremely difficult thing to do so, and I am bound to say that in 
dealing with such a large amount of investments as £1,300,000, in round 
numbers, any writing down to the market price of the day would be quite 
illusory, because you could not dispose of that amount of stock at the 
figures put down in the Stock Exchange list. Then, again, our reserve 
fund is kept for use in rather small portions, and from time to time; and 
consequently again it would have been misleading, I think, to the share- 
holders to have done anything but state what the investments cost us, 
and then take а round sum, which we think is much more than ample, 
to cover any depreciation in the amount of the reserve fund which we 
require to use from time to time. Practically speaking, we take a round 
sum of £120,000 to provide for fluctuations in prices, and, on the whole, 
the Board think that that is far and away the soundest manner of stating 
the account, and it has been approved by all the general meetings which 
have taken place since the change was made. That sum is £120,000, and I 
think it is sufficient—certainly more than sufficient to provide for any loss 
on our very moderate drafts on the reserve fund. ` 

Mr. JOSEPH SHANNAN: I think, sir, yourexplanation is quite satis- 
factory, and I rise to propose a vote of thanks to the Chairman, Directora 
and the staff both at home and abroad for their excellent management of 
the Company's affairs. This is one of the few companies I am in that keeps 
up a regular dividend and never varies—never diminishes—and we get 
a bonus as well as the regular dividend. I think that the Directors havo 
pursued an excellent policy in compiling a large reserve fund—a fund 
which amounts, I think, to almost one-third of our capital, and that I 
regard as a very strong, very safe and almost impregnable position—at 
least for many years to come. I hope that the prosperity of the Com- 
pany under the same management will continue in the future as it has 
done in the past. (Hear, hear). 

988 J. LIVINGSTON E seconded the motion, which was carried unani- 
mously. 

The CHAIRMAN having returned thanks, 

Mr. REICH proposed a vote of thanks to the Chairman for his conduct 
in the chair, which was seconded and carried unanimously, and the 
proceedings then terminated. 


Eastern Telegraph Co. (Ltd.) 


The seventy-fifth ordinary general meeting was held on Wednesday, 
under the presidency of Sir Jonn Wore Barry, K.C.B. 

The SECRETARY (Mr. A. R. Hardie) having read the notice calling 
the meeting, 


The CHAIRMAN said: We have an uneventful time to report to you. 


The gross revenue for the half-year under review amounted in round 
figures to £592,600, against for the corresponding period of 1908 
£568,400, or an increase of £24,200. Our receipts from messages ex- 
changed with South Africa continue to improve, and the principal in- 
crease in the revenue this half-year is from that source. Various other 
branches of traffic show small increases; but there is a further decline 
of about £4,000 in the receipts from traffic with Egypt, to which I re- 
ferred at the last meeting. The message receipts as a whole, however, 
show a satisfactory increase, and I am glad to be able to state that our 
general revenue continues up to the present date to be fairly well main- 
tained. During the half-year we received £6,400 more in respect of 
interest and dividends on reserve fund investments, but, on the other 
hand, interest on cash at bankers on deposit yielded £3,200 less, leaving 
a net increase in respect of interest of £3,200. 

With regard to the expenditure side of the revenue account, it will be 
seen that the total expenses amounted in round figures to £278,900, 


against for the half-year to June, 1908, £261,100, or an increase of 
£17,800. Iam pleased to state that the ordinary expenses were less by 
£2,000 than they were for the half-year to June, 1908, but the expenses 
attending maintenance of cables were unusually heavy, the total expen- 
diture under this head, including the depreciation of spare cable, being 
£70,500, against £51,200 for the corresponding period of 1908. This 
increase was largely due to our having expended a much larger quantity 
of cable on the repairs of various sections of our line; this item alone 
accounting for £11,000 of the increase. The comparison of the expen- 
diture under this abstract is further adversely affected in consequence 
of the amount received from foreign Governments and other telegraph 
companies for the charter of our repairing ships being considerably less 
during this half-year than it was in the corresponding period of last year. 
As I have stated on former occasions, this item must vary in accordance 
with the number and importance of the repairs effected by us on behalf 
of other telegraph administrations. 

During the half-year we have renewed a further 63 knots of the Aden- 
Bombay No. | cable, which was originally laid in 1870, the cost of this 
partial renewal amounting to £8,337 being charged, as usual, against 
the general reserve fund. The operation of gradually renewing this cable 
has extended over several half-years, and up to the date of these accounts 
we have renewed about 1,570 knots, at a total cost of about £260,000, the 
whole of which has been charged to this fund. Since our accounts we 
have laid in a further 100 knots, leaving about 220 knots still to be 
renewed. The type of cable employed in the renewal will give a greater 
carrying capacity than that of the cable which was originally laid in the 
year 1870. It is to meet such expenditure that the general reserve fund 
is provided, and when operations of this kind become necessary the 
importance of continuing building up this fund becomes more apparent. 

The net result of the half- year's working is that we have £4,300 more 
available for distribution than in the corresponding period of 1908, and, 
as it is not proposed on this occasion to further augment the maintenance 
ships fund, we are able to make a contribution of £10,000 more to the 
general reserve fund than was transferred to the fund for the corres- 
ponding half-year of 1908. І now move the adoption of the report and 
accounts. 

The VICE-CHAIRMAN and MANAGING DIRECTOR (Sir John 
Denison-Pender, K.C.M.G.) seconded the motion, which was carried 
unanimously. The retiring directors (Lord Pirrie, K.P., and Sir John 
Wolfe Barry, K.C.B.) and the retiring auditors were then re-elected, 
and after a cordial vote of thanks to the Chairman and Directors the 
proceedings terminated. 


Western Telegraph Co. (Ltd.) 


The seventy-second ordinary general meeting was held on Wednesday , 
Sir Jonn WoLrk Barry, K.C.B., presiding. 

The SECRETARY (Mr. E. Steer Hodson) read the notice calling the 
meeting and the auditors' report. 

The CHAIRMAN said: Although there is a slight diminution in the 
message receipts and an increase in the working expenses and cost of the 
maintenance of the cables, I think you will derive satisfaction from 
the report and accounts submitted to you. The message earnings 
show а decrease of £1,567 compared with those of the corresponding 
period of 1908. The reduction in the tariff between Europe and the 
West Coast of South America, which was made on 1st May last, cost the 
Company rather more than this sum, but we were compensated to some 
extent by increased traffic revenue from other countries. Rents, interest 
on investments and on money on deposit, &c., were more by £5,477, 
making а net increase in revenue from all sources of £3,898. The 
general expenses in London exceeded those of the half-year ended June, 
1908, by £194, the details of which call for no comment. 

The expenses at the stations were more by £4,173 ; the increases occur 
in salaries and wages due to annual promotions and additional staff. 
Pensions and expenses of training staff were slightly higher; foreign and 
other agencies, which have been more active in consequence of some 
important negotiations which have had to be carried on, have cost us 
more; rent and taxes, due to new offices at Rio de Janeiro, repairs to 
buildings in consequence of structural alterations to the new offices just 
mentioned, postage, and petty disbursements have also somewhat 
increased our expenses ; also, I am sorry to say, medical expenses, which 
have been due to exceptionally heavy charges for medical attendance on 
account of a regrettable increase of illness amongst the staff during the 
half-year. Subscriptions to Consular chapels, &c., and legal expenses 
were also slightly higher. On the other hand decreases are shown in a 
number of items. A largely increased expenditure, amounting to 
£15,651 net, occurred in connection with the maintenance of cables. 
Considerably more cable has been used this half-year, costing over 
£18,000, during repairs, principally in our oldest main line section. 

A quarterly interim dividend, amounting to £31,189. 10s., has been 
paid, £90,000 transferred to the general reserve fund, £5,000 to the 
maintenance ships' reserve fund, £10,000 to the marine insurance fund, 
and £10,000 to the land and buildings depreciation fund. The Directors 
now recommend the declaration of a final dividend of 3s. per share, 
making, with the interim dividends, a total dividend of 6 per cent. for 
the year, also the payment of a bonus of 2s. per share, both free of 
income-tax, which, together, will amount to £51,982, leaving a balance 
of £6,463. 14s. 10d. to be carried forward. 24 

At the last meeting the shareholders were informed that negotiations 
were proceeding with the Brazilian and Argentine Governments with 
regard to improved telegraphic communications, and I am now glad to 
state that a satisfactory arrangement with the Argentine Government 
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has been concluded, under which a new and direct cable will be laid by 
the Company from Buenos Aires to the Island of Ascension, where it 
will join the existing main line route to Europe. The cable is now 
being manufactured, and we hope it will be laid and in working 
order during next year. Our main line cables to Brazil, as you are 
aware, have been laid for a considerable number of years, and in view 
of the age of these cables your Directors thought it right to propose to 
the Brazilian Government to also strengthen the means of telegraphic 
communication by laying a direct cable from Ascension to Rio de Janeiro. 
There negotiations are in progress but are not yet concluded. It is 
evident that the offer which we have made is one which must be of the 
greatest advantage to Brazil, by putting the capital city of that great 
country in the same position as will be shortly secured to Buenos Aires, 
the capital of Argentina. 

I regret to report that Lord Richard H. Browne resigned his seat on 
the Board in consequence of failing health, but am glad to say that we 
have been able to fill the vacancy by securing the services of Mr. John 
George Griffiths, who has been connected with this and the Associated 
Companies for a great many years and has an intimate personal know- 
ledge of South America. I conclude by moving the adoption of the 
report and the declaration of the dividend and bonus set out therein. 

The DEPUTY-CHAIRMAN (Sir John Denison-Pender, K.C.M.G.) 
seconded the motion, which was carried unanimously. 

The retiring Directors (Sir John Wolfe Barry, the Right Hon. Lord 
Balfour of Burleigh, K.T., and the Right Hon. Viscount Midleton) and 
the retiring auditors were then re-elected, and a vote of thanks to the 
Chairman, the Directors, and the staff at home and abroad for their 
services during the year brou ght the proceedings to a close. 

AMAZON TELEGRAPH CO. (LTD.)—The accounts for the year ended 
June 30 show gross revenue £77,365 and total working expenses £48,691, 
added to £26,984 for debenture interest and sinking funds, leaving £1,690 


which reduces the debit balance to £49,380. The Brazilian Government 
has granted an extension of the present concession for 20 years from. 


1925 to 1945, together with an extension of the payment of the present 


subvention of £17,125 per annum for 20 years from 1915 to 1935, in con- 


sideration of the company duplicating its main cables. It is proposed to 
issue new debentures in order to provide for the cost of the duplication 
and for the repayment of the debentures now outstanding. 

CIE GENERALE DES TRAMWAYS DE BUENOS AYRES.— The gross 
protits for 1908-9 were £259,400, compared with £187,300 in the pre- 


ceeding year, dividends and interest accounting for 4244, OcO in 


1908-9 against £165,000. After deducting expenses and taxes, and 
providing for depreciation and interest on loans, the net profits were 
£186,800 against £157,400. It is proposed to pay a dividend of 54 per 
cent. on the ordinary shares, 1 franc on the dividend shares and 944 
francs on the founder shares, comparing with 44 per cent. on the 
ordinary shares and nothing on the other two classes. 

NORWICH ELECTRIC TRAMWAYS3 CO.—At the meeting the directors 
reported that the balance profit for the year was £7,771. 14s. 9d., making 
with £155. 19s. 9d., interest and transfer fees, £7,927. 148. Gd. Deducting 
interest on the mortgage bonds for the year, there remained £5,317.15s.9d., 
and the directors recommended a dividend of 1$ per cent. (£4,620), less 
tax, be paid for the year ended June 30, and the balance carried forward. 
The number of passengers carried was 7,371,524, an increase of 181,163, 
and the number of car-miles run 1,002,258, against 1,049,175. The 
earnings per car mile were 7-76d., expenses 5-72d., and earnings рег 
passenger 1-02267d. 


WEST INDIA & PANAMA TELEGRAPH CO. (LTD.)—For the six months. 


ended June 30 the amount to credit of revenue was £38,500. 3s. 104., 


against £39,733. 11s. 9d. for the corresponding half-year of 1908. Ex- 


penses were £25,067. 19s. 5d., against £27,567. Os. 7d. The result is a 
balance of £13,492. 4s. 5d., added to £1,465. 193. 7d. interest on invest- 
ments and £739. 9s. 2d. brought forward, making £15,697. 13s. 2d. The 
directors propose to pay a dividend of 6s. per share (six months to June 30) 
on the first preference shares (£10,368. 18s.) and £1 per share on account 
of dividends accrued to June 30 on the second preference shares (£4,669), 
leaving a balance forward of £659. 15s. 2d. The traffic receipts for the 
six months show а decrease of £1,535 compared with those for the cor- 
responding period of 1908. The company's cables continue to be main- 
tained in good working order. 


NEW COMPANIES, MORTGAGES AND CHARGES, &c. - 


NEW COMPANIES. 


BROWN & MURRAY (LTD.) (105,707.) — Reg. Nov. 2, capital £1,000 in 
900 preferred ordinary and 100 founders' shares of £1 each, to take over 
the business of manufacturers of telegraph machines, general machinists 
and engineers, &c., carried on by B. G. Brown and D. Murray at Mild- 
may Park Works, Islington, London, as the ** Telegraph Machinery 
Manufactory." 'The subscribers are S. G. Brown and D. Murray. 
Private company. First directors, S. С. Brown and D. Murray (both 
permanent managing directors). 

PERTH TRACTION & DEVELOPMENT CO. (LTD.) (105,787.) Reg. 
Nov. 5, capital £10,000 in £1 shares, to acquire concessions, rights and 
privileges for the construction and laying down of tramways in Western 
Australia, and to carry on the business of tramway, railway, omnibus, 
traction engine and van proprietors, manufacturers of and dealers in 
carriages, trucks, locomotives, accumulators and dynamos, &c. First 


directors, A. H. P. Stoneham, O. Wethered, R. Popkiss and C. Wren. 
Keg. office, 30-31, St. Swithin’s-lane, London, E.C. 

SILICO BITUMEN CO. (LTD.) (105.790.)—Reg. Nov. 5, capital £4,000 
in £1 shares (2,000 6 per cent. cumulative preference), to carry on 
the business of bitumen manufacturers and merchants, contractors 
and agents, electric insulating compound manufacturers, electric 
fittings and accessory makers, asphalte and tar-macadam_ binder 
makers, &c. Private company. Reg. office, 13, Walbrook, London, E.C. 


SMITH, MAJOR & STEVENS (LTD:) (105,693.)—Reg. Nov. 1, capital 
£50,000 in £1 shares (60 founders’), to take over the business carried 
on at Battersea, and elsewhere, as Archibald Smith & Stevens, to adopt 
an agreement with C. G. Major, E. C. Stevens and P. H. Stevens and 
to carry on the business of mechanical and electrical engineers, lift, 
machinery and boiler makers, &c. First directors, C. G. Major, E. C. 
Stevens, P. H. Stevens and P. C. Major. 


VACTITE WIRE CO. (LTD.) (105,696.)—Reg. Nov. 1, capital £450 
in £1 shares, to take over the business of a manufacturer and supplier 
of accessories to the incandes-electric lamp industry carried on as the 
Vactite Wire Co. Private company. The provisional directors are 
L. J. Yeoman and F. J. Hubble. Reg. office, 805-6-0, Salisbury House, 
London, E.C. 

WAKELIN BROS. (LTD.) (105,693.)—Reg. Nov. 1, capital £2,000 in 
£1 shares, to adopt an agreement with J. F. Wakelin, trading as 
Wakelin & Co. and as Wakelin Bros., and to carry on the business of 
electrical, mechanical and general engineers, founders, &c. Private 
company. First directors, H. R. Wakelin, E. Dixon, J. F. Wakelin 
(permanent managing director) and P. I. B. Tibbs. 


MORTGAGES AND CHARGES. 


ELECTRICAL APPARATUS CO. (LTD.)—Debentures, dated Oct. 27, to 
secure £500, charged on company's present and future undertaking 
and property. Holder, Dr. L. Arons. 
MARZI LOUD-SPEAKING TELEPHONE CO. (LTD.)—Debenture dated 
Oct. 29, 1909, to secure £2,000, charged on company’s undertaking and 
roperty, present and future, including uncalled capital. Holders, 
F. ‚ Р. Swinborne and L. P. Swinborne. 


RECEIVERSHIPS. 


MARPLES, LEACH & CO. (LTD.) - A notice of the appointment of G. 
Ambach, Adnil House, Artillery-lane, E.C., as receiver or manager on 
Oct. 23, under powers contained in first mortgage debentures dated 
Jan. 25, 1909, has been filed (in place of R. Clements, resigned). 

W. T. SKELDING & CO. (LTD.)—D. E. Campbell ceased to act as re- 
ceiver or manager on Sept. 21. 


CITY NOTES. 


— — 


MEMORANDA (Nov. 11).—Bank rate 5 per cent. (since October 21 
1909). Price of silver, 25 56d. per oz. Consols 82,5 —82 f for money; 
8211—82!? for account. Consols Pay Day, Dec. 1; Stock and Shares 
Continuation Days, Nov. 24 and Dec. 8; Ticket Days, Nov. 25 and 
Dec. 9. Pay Days, Nov. 26 and Dec. 10; Mining Shares Carry Over 
Days, Nov. 25 and Dec. 7. 

RICES OF METALS (London). Copper, cash, 57,5, ; three months, 
5911. Lead, English, 13}--13}; foreign, cash, 1215 —135 ; three 
months, 13$. Bpelter, cash, 25,5, —25,, ; three months, 233. Tin, 
English, 1351—1371; foreign, cash, 1584 ; three months, 140;. Tron, 
Cleveland, cash, 50/10}, and three months, 52/-. Magnet Steel (price 
supplied by W. F. Dennis & Co.), £55. 


ALLGEMEINE ELECTRICITATS GESELLSSHAFT, BE&LIN.—The directors 
have declared a dividend of 15 per cent. for the past year, against 12 
per cent. for the previous year The net profit was about £815,000, 
against £795,000. 

COMPANIES TO BE STRUCK OFF THE REGISTER.—The following will be 
struck off the register of Joint Stock Companies unless cause to the con- 
trary is shown before Feb. 5: Adelaide Electric Tramways, Automatic 
Electric Co., Bettwsycoed Electric Lighting Co., Burmah Electric Works 
Synd., Cleminson Electric Lamp Attachment, Diamond Electric Lamp, 
Electrical & Hardware Co., Electrical Bleaching Co. (1904), Electromotion 
Corpn., Шога Accumulators, Manchester & Liverpool Electric Railway 
Synd., Perth Electric Lighting Co., River Po Electric & Power Synd., 
Tavistock & District Electric Supply Co., Wynne's Electric Closed Tube 
Tramways. 

The following will be struck off unless cause to the contrary is shown 
before Feb. 9:—Electric Royalties Synd., Hampstead Electric Supply 
Co., Medical Battery Co. (registered Sept. 27, 1898), Midland Electrical 
& General Engineering Co., Ozone Processes, Pioneer Electric Light & 
Power Co. of China, S. M. Van Hinden Electrical Co. 

EUSTON-WATFORD ELECTRIC RAILWAY.—Progress is being made 
with the construction of this electric line. It is stated that the con- 
tract for the section between Willesden and Euston, including about 
24 miles of tunnel under the existing main lines, will be placed shortly. 
Mr. L. Trench is the engineer of the new works, which will be carried 
out under the supervision of Mr. E, C. Trench, chief engineer. 

SIEMENS & HALSKE A.G., (BERLIN.)—The directors will meet on the 
25га inst, to declare а dividend, &c., and it is reported that the dis * 
tribution will be increased from 11 to 12 per cent. 

STOCK EXCHANGE NOTICE.—' Тһе Stock Exchange committee have 
appointed Nov. 17 a special settling day in £80,000 41 per cent: first 
mortgage debenture stock of the Chiswick Electricity Supply Corpn. 
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| ELECTRICAL COMPANIES’ 


NAME. 


Electricity Supply. 
Bournemouth & Poole Elec. SUP. Ork 


Ist Debs..... 
rompton & N Elec. Sup. Ord. .. 
Do. 7 per Cent. Рге!................... 


Bromley 44 per Cor El. "a & Power Shares.... 


61—7 
Central lac Sup. Co. 4% 4 Guar. Deb. Stock PS. 


Chasing Cross (W. End & City) El. Sup. Co. 
Do. 41 per Cent. Pref. ................ 
Do. 4 per Cent. Deb. Stock (red) 
Do. 44 per Cent. Deb. Stock (red.) ...... 
em City Undertaking 44% Cum. Pref. 
5 Electric Supply Ve MERECE 
per Cent. Beb. Stock (red.) ...... 
dy of | don Electric Lighting Ord. .... 
Do. 6 per Cent. Cum. Pref. ............ 
Do. 5 per Cent. Deb. Stock (red.)........ 
Do. 41 per Cent. 2nd роо: Stock (red.) . 
County of Durham Elec. P. D. Ord......... 
Do. 5 per Cent. non Cum. Pref. ........ 
County of London Elec. Supply Ord. ...... 
Do. брег Cent. Cum. Pref. ............ 
Do. 44 per Cent. Deb Stock (red) 
Do. Second Deb. Stock ................ 
Folkestone Electricity SUD Co. Ord. .... 
Do. 5 per Cent. Cum. Pref. ............ 
Do. 4} Pist Deb. Stock (red) TEE 
Hove Electric Lighting Ord............... 
Kensington & Knightsbridge Ord ace vas 
Do. б per Cent. Ist Pref .............. 
Do. 4per Cent. Deb. а" (гед.)........ 
Kensington & Kngtbg. Co. & Notting EUN 
Co. (Joint Station) 4% Deb. Stock (red.) 
Kent Elec. Power Coo. 
London Electric Suoply Ord. ............ 
Do. 6 per Cent. Prei. 
Do. 4 рег Cent. Ist Mort. Deb .......... 
Metropolitan Electric Sup. Ord. .......... 
Do. 1 per Cent. Cum. Pref............. 
Do. per Cent. Deb. Stock 1st Mort.. 
Do. 3 rer Cent. Mort. Deb. Stock (red. ) 
Midland Elec. Corp. for P. D. 1st Mort. Deb. 
5 & Dist. Elec. Ltg. Ord. ........ 
il per Cent. Deb. ................ 
NE e Elec. Supply Ота............... 
Do. 5 рег Cent. non Cum. Pref. ........ 
Do. 4 per Cent. Mort. Deb. (red.) о 
North Metro. Elec. Power Sup. 5 Morts.. 
Northern Counties Elec. Sunn 
Do. 41 per Cent. Deb. ................ 
Notting Hill Electric Ота................. 
ziora Electric Ord. .................... 
Do. per Cent. Deb. Stock ............ 
St. t james PA Pall Mall Elec. Ord........... 
7 per Cent. Рге!................... 
3i per Cent. Deb. Stock (red.) ...... 
SD ife d Markets Electric Sup. Ord....... 
South очо Electric Supply Ord......... 
Do. 5% 1st Mort. Stock (гей.).......... 
South Metrop’n Elec. Lt. & Power Ord. .... 
Do. 7per Cent. Cum. Pref. ............ 
Do. 41 Ist Deb. Stock (гей.)............ 
Urban ра 5 Ord: оа на 


o. um. e.! weeks 
Do. р per а Ist Mort. Deb. ........ 
Westminster Elec. Sup. Ота............... 


Do. 4j per Cent. Cum. Pref............. 
Electric Railways and Tramway3. 

Baker St. & Waterloo 4% Perp. Deb. Stock 
Bath Elec. Trams Pref. Ord OC 
Do. 5 рег Cent. Cum. Pref. ............ 
Do. 44 Ist Mort. Deb. Stock (red)) 
B'ham & Midland Trams 4} Ist Deb. Stocx. 
Bristol Tramways & Carriage Ord. ........ 
Do. Cum. Pref. (у BPI) 


Do. 4 per Cent. Debss. 
British Electric Traction Or ............ 


Do. 6 рет Cent. Cum. Pref. ............ 


Do. 2 enn Perpetual Debs............. 


tDo. per Cent. 2nd Deb. Stock........ 
Central] доп Ordinary Stock .......... 


Do: 4 per Cent. Pref. Stock ............ 


Do. Deferred Stock 
Do. 4 per Cent. Ое|бз.................. 
Charing X, Euston & Hmrstd Per. Deb. Stk. 
City of Birmingham Trams, 5 % Cum. Pref. | 


Do. 4 per Cent. Ist Mort. Debs . | 


City & South London Rly. Con. Ord. 


Do. 5 per cent. Perp. Pref. (1891) E 


Do: (18951. cordes ei xem ted 
Do. (1901) AA к е 
Do. (1903) ac soy Epod 
Do. 4 per Cent. Perpetual Debs......... 
Dublin United Trams, 6 per Cent. Pref..... 
Gateshead and District Trams Ord......... 


Gt. Northern & City Rly. Pref. Ord. (4%) 
050, Рісс. & Brompton 4% С. Pf. 


т Cent. Deb. Stock ............ 
Hastings "e District Elec. Trams, 6% C. P. 


Do. 4} Deb. Stk oos 


Imperial Tramways Ord. ................ 
iDo. 6 per Cent. Free 
$Do. 41 per Cent. Debs. ................ 
1. of Thanet E. T. & Lt. 5 per Cent. Pref. 


4 per Cent. Deb. Stock ............ | 


Lanarkshire Tramways .................. 
Lancs. Utd. Trams, 5% Prior Lien Deb. Stk. 


Liverpool Overhead 1 Railway Ord. эмеш ds 
Do. 5 per Cent. Рге{................... 


Do. 4 per Cent. Deb FFF 
London Uni ted Trams, 5% Cum. Pref. .... 


Do. 4 per Cent. Ist Mort. Deb. Stock....| 


Mersey Con. Ord. Ѕіоск ................ 
5. Del Elec. Tramways Ord......... 


Deferred ...................... 


Do. per Cent. Cum. Pref. ............ 
Do. 4755 per Cent. Deb. Stock............ 
Metropolitan Railway Consolidated........ 
Do. Эро Lands Steck. 
Оо. per Cent. Ртеѓегепсе............ 
Do. 3 per Cent. A" Preference ...... 
Do. 3} per Cent. Convertible Pref. ...... 
Do. 3} per Cent. Debenture Stock 
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SHARE LIST. 


ASTD hoe | RATE | Divipenp | BUSINESS DIVIDEND 


Due. 


Mar, Sep 
Feb, Aug 
Feb, Aug 
pia July 
pril, Oct. 
May, Nov 


March.. 


Mar, Sept 
June, Dec 
Feb, Aug 
Feb., Aug 
Jan, July 


ano an, `] uly 


arch 
June, Dec 
Feb, Aug 
jan, July 
une, Dec 
1 July 
pril, Oct 
April, Oct 
Feb, Aug 
18 55 
an, July 
un Nor 
April. Oct 


Mar, Sept 


Feb, Aug 
April, Oct 
Feb, Aug 
Jan, July 


Feb, Aug 
Jan, July 


Mar, Aug 
Jan, J шу 
Магсһ. 
March .... 
d July 
eb, Aug 
Feb, Aug 
gane du J uly 
eb i 
apal 


Feb, "Aug 
April, Oct 
April, Oct 
April, Oct 
April, Oct 
Mar, ree 
Jan, July 


Feb, Aug | 


Feb. AUR 
Feb. Aug 


an, July 
eb, Aug 


April in 


Feb, Aug 
Jan, July 
Feb, Aug 
Feb, Aug 
Feb, Aug 
Feb, Aug 
Feb, Aug 


6 | Jan, July 
eln calculating the yield allowance has been made for accrued interest but nof for redemption, __ 
1 The London Stock Exchange Committee have declined to quote these, 
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ELECTRICAL COMPANIES’ SHARE LIST .— Continued. 


tá LAST Price RATE BUSINESS td Last Price RATE BUSINESS 
* Divi- МАМЕ. Wed., [Per CENT. Divipenp Week To | & Divi- NAME, Wed., [rex смт. DIVIDEND | Week Tc 
0% DEND Nov. 10. | Ү:вірвр] ~~ ™ Nov. 10 į @ |ремо Nov. 10. | Үткгррр. uE, Nov. 10 
г 1 High- Low- 
Electric Railways and Tramways— Continued. g, d. st et Hichi ES 
St. 31% | Met. Rly. 3} per Cent. A" Deb. Stock. 91 —93 |315 3 | Jan, July | 912) 91 SEC 
a E Metropolitan District Railway Ord.......| 181—168 | .. | Feb, Aug | 16) .. Telephones. Clases ы est. | est. 
St. - o xtension Pre per Cent.) — es eb, Aug os 2 ‚ d. 
St. 31% Do. Assented Ext. Pref. (Int. Guar. by. 100 io Amen Telephn. & Telegh. Cap. St. ...... 144 —146 5 12 3 Jan, July oe ce 
| Und. Elec. Rlys. Co. of London, Ltd. Jj 66 5 3 6| Feb, Aug | 671; €6lJ-. Hi ее Coll. Trust $1,000 4 ре per Cent. Bds| 96 —98 |4 2 O ar. Srt) 6 -- 
St. 394 Do. 3 per Cent. Consoltd. Rent-cnarge 76 $ 3 17 O | Jan, July eoe St. 5/0 CLP OMS зв Tel. 5% Ist Mt. Db. Stk.) 101 —103 | 4 17 0 August E7 s 
St. | 40% Do. 4 per Cent. Midland Rent-charge 101 —104 | 3 16 O | Jan, {шу peli ei 5 07 vi Telephone а ex ade xen E hc 71—81 |418 6 ORUM: os 
St. 3% | Do. Quar. Stock 4 per Cent. 95 —98 |4 2 0 | Mar, pt HE 96 1 0% Monte Video Telephone Ота........... A —1 617 о May, Nov | -- 
St. 6°, | Do. брег Cent. Регр. Deb. Stock......| 141 —143 4 3 9 Jan, July | 1414; .. 1 65/ N о. 1 85 Cent. Pre. Pers d 514 6 eb. Aue | 1073 107] 
St. 4% Do. 4 per Cent. Ditto 95 —97 4 2 6 jan July | «| .. [5% 60 { 9 | ae Stock........ боласан v — 108} 5 11 0 ал E Tou 

5, .. New Gen. Tract. 6 per Cent. Cum. Pref... i vs ay «| e] . St. o0 | B ef. Stock. . 311214 2 Peg. . 219. 

1, .. | Potteries Electric Traction Ord. ........ — - April, Oct | .. .. | 10 А DS 6 per Cent. Cum. Ist Pref......... 10}—11 |5 9 6 Feb pes ec — 

1 0/6 | Do. 5 per Cent. Cum. Pref............ 1—1 614 0 Feb, Аџе | .. 10 278 DA eas Cent. Cum. 2nd Pref 10j—10$ 5 9 0 Feb; Aue S d 
St. \4)% | Do. a per Cent, Deb. Stoc... 86 —89 |5 10 May, Nov| .. | 5 % o met Cent. non-Cum. 3rd Pref... .. 51—56 |4 9 0 Deu ME D. 

1| 0/7, | S. Met. Elec. Trams. & Ltg. 6% Cm. Pref. i—t 9 12 0 Feb, Aus . . fot. 8 A Deb. Stock 31 per Cent. (red. Et . . 98 —100 3 10 0 к ' July os .- 
St. 4% | Do. 4 per Cent. Deb. Stock. 60 —73 |5 9 5 lan, July | .. .. pt. о o 4 per Cent. Deb. Stock (red.).. 100 —102 |3 18 6 je Oct т “+ 
100, 5% | Sunderland Dist, Elec. Тгтп. 5% IstMtDb,| 78 —82 |6 2 6 Jan, July | 3; ..] 1) 9/7) Bente %%% ыу det а ОО E HI Oct b oes 
2 .. | Undergd E. Куз. Lon. 6% In.bds.withcoup3| 31 —33 ee June, Dec | 31! .. 1 125 о. брег Cent. Cum. Pref. .......... 14—14 411 0 Jan ' Jul “+ “+ 
.. | 5% | fDo. 5% Prior Lien Bonds 100 —101 | 419 0 bs :С1 ; 10095. Р Do. 4 per Cent. Red. Deb. Stock...... 861—881 | 4 10 6 Jan July z E 
.. 4% | Do. 44% Bonds with coup. 4. 8 —88 |5 2 0 s$ SS лб do Telephone Co. of Egypt 41% Db. Stk. (red.) 100}—102, 4 7 6 as y А z 1 

5, .. | Yorkshire (W.R.) Elec. Trams. Ord....... s ae March .. а e]? zh United River Plate.......... esee] OH —7% 513 З June; Deo 7} 4 

5 Do. 6 per Cent. Cum. Pref....... TM 11—21 ‘ n Vs cep o5 dio Do. 5 per Cent. Cum. Pref. .......... 5t—54 4 10 6 jan Jul .. -- 
St.| 44 Do. 4} per Cent. Ist Debs...... . . q⁊.. 81 —85 | 5 6 O | Jan, July "M .. St. 4% | Do. 41 Deb. St. Red.................] 104—106 |4 5 6 y es — 

Electric Manufacturing, & c. 
St| .. | Anchor Cable Co. 4i Е Stock.. 102 —104 |  .. ы кы ee Financial, Investment, &c. 
325 r ectricit eter Orea... — at vs ae v 

І 1/4} Do. 6% Car "Pt ARE 8 i 6 17 O | April, Oct| .. | .. [| 5 3/0 | Elec. & Gen. Investment 6% Cum. Pref.. 3 —3} |811 6 и TM Me 

H 1/7: | Babcock & Wilcox Ord.. socccccees| 4—40 |4 1 0| April, Oct 41 4| 10 2/0 | Globe Telegraph & Trust .............. 104— 10 | 6 8 6 So. Ber Ju Ios 124 

logs Do Реан Ert eit 15—1& 8 16 3 $5 и" .. [10 3/0 | Do. 6 per Cent. Pref. ............ и 2 —14 476 April Oct 134) 134 

5 4/0 | British Insulated & Helsby Cables Ord... a-H : T 6 July, 55 72; 7 | 10 6% | Submarine Cables Trust (Cert.) .......... 129—132 | 4 11 0 р as са 

5; 3/0 Do. 6 рег Cent. Ргеї,................ an, July $a s 
St. 44% Do. 44 per Cent, Ist М (red... 103 = 106 4 3 0 Jan, July T is това and Foreign Electric 
St. 44% ritish Thoms' n-Houst'n 43% Ist Mt. Db. — ar, Sep x $5 ways, Tram И 

5 А 8 „ Ре а m Я Г { Feb, Aug 571 $5 R T ways, &с 
100 6% м G per Cent or Lien s. (rd.).. — T : " April, Oct че 
St. 4% | Do. 4perCent. Mort. Deb. Stoc... „% Jans ушу eit ti ar ке Ае Ben Пе Обо Cum ЗЕРЕК ы уыл, кю he 95/32 34] 215 701: 
St. 44% | ВгизһЕ.Епе. Co, 41% Perp. ist Deb.Stock 41 —46 |9 18 О | Mar, Sept | .. | .. |52 gaz | Do 4% Gum Stec 5 June dur т 
St. 41% Do. Perpetual 2nd Deb. Stock. 27 —31 |14 IO 0 Jan, July Vs se bes’ o Do. 419; Deb Sod E те 93 —95 eR 93i 

5 5/0 ,tCallender’s Cable Con. Ота............. 104—104} | 6 18 0 Jan, July 10), .. Д, 8% Auckland Ё Elec. Trams. 5°; "Deb. (red)... 102 —105 | 4 Ta з | Jan, July ih os 

5 2/6 Do. 5 per Cent. Cum. Pref........... $i —51 4 7 О Jan, July oT | s 5 3/6 +Brisbane Electric Trams invest Ord idi 68 --7L 4 4 3|May .... e ^U 
St. 41% |] Do. 4ł per Cent. Ist Mort Debs. (red.). 105 —-107 | 4 4 О Nov. May К i5 5 2/6 | tDo. 5 per Cent. Cum "Pref... dp. 4i —51 417 6 | Мау, Nov 5à Siu 

l| 1/0 5 Alkali Coo. 21 2 5 16 0 | May, Nov | 2, 2 * St. 4 у Do. 4} per Cent. Db. Prov. Сене, Керт 99 —102 4 3 0 jan, July | 101? лт 
She percent ca cha le ea [St | 8% | British Columbia El.. Riy. Df. Ord. 21.0.) 147 —152 | 5 5 6 | Mar, Sept | 150| 1475 
«v | 120 C bed, s (Ship) Telegraph un — u—1 611 9| March .. ў St. 6% Do. Pref. Ord. Sock. 122 —126 4 16 0 | May, Nov 128 122 
.. 10/2; Do брег Cent. Cum. Pref. .......... 1 —I 5 6 6| April, Oct e [sc 56? Do. 50% Cum. Pero. Pref. Stóck FOE 108 —111 | 4 10 0 | Jan, July | 1114] 1084 

1: 0/7: | Consolidated Electrical Co............. i—1 7 0 О | August 40 4$ bo 5000 100 0% „ Get | 1022 

1 1/0 | Consolidated Signal Co.. 371 % 19 8 О Abril. Oct 100 112 De: Vancouver bis Eon debe addu. 3 %% Г " ES 

10,7!) Do. брег cent. Cum. Pref. .......... —1 6 0 O April, Oct St Hb Do. 41% Perp. Con. Deb. St. AERE, 1021—1044 4 0 6 © 104 (24 

5% ee ео Ооа „ St. 5% | Buenos Ayres Lacroze Trams Ist Mt. Dt. 97—99 5 1 О; Mar, Sept 88) 
100 5% Do. 5 per Cent. Ist Mort. Debs. (red.) . 90 —93 5 7 6 an, July . St. 5 9 Buenos Ayres Port & City T Ist M ? А 

1/0/71 Davis & Timmins .......... 1 bus {4—1} EN Mar, Sept .. St. % Deb. ср : ity Tram, Ist Mt. 92 —95 |6 6 o Fed, Aug | 94 935 

51/2? | Dick, ee Otd- sss vec RS Ves yxs 1—1} | 818 O| Sept P ‘2 5| 2/0 Calcutta Tramways (to 610 . 41—5 4 0 0 Mar, Sept 45; 4i 

50/7: | Do. 6 per Cent. Cum. Pref.......... | —14 5 6 8 Sept 100 2/6 „ %%% Pul $4 5 077 41—5 5 0 ol Jan, July Ed 
51. 41% Do. 43 per Cent. Deb. x ock.. 100 —103 4 7 6 ЫШ July A 1| 44% Do. 43% Ist Deb. Stock (red).. Ки 101 —104|4 6 0 Јап, July ds Fe 

5| 1/6 Edison & Swan United (^ А” Sh.) (£3 pd.) 35 — €» $a eb, Aug ts 2H 0 Cape Electric Tram Shares F 1 Юи ян 

IE чау сул S баб S г |93 0] Feb. Aug | ..| 5 Саре Piscine Tram Shares Co. (1904) Sh. 5h—54 4 i 2 F. , Ax 
St. 4% | Do. 4 per Cent. Mort. Deb. Stock (red.) 68—73 |5 9 6 June, Dec | .. | .. КАА Бу. M per Cent: Deb. Stoc %%% lure = lese Woe 
St. 5% | Do. 5S per Cent. 2nd Deb. Stock...... 82 —85 | 517 0 Mar, Sept P | co? Colombo Tr. & Lte. 597 1 De — 39 5 | 0| May, Nov d 
.. | «. | Edmundson's Elec. Corp. Ord........... 1— 4 zs Jan, July e р" 5% 25 om Tra : 19 5 ^o B. Me b.. .. , i . 

BU . Do. 6 per Cent. Cum. Pref. .......... {--} $4 May, Nov | .. | 100 5% о Debs. ong Kong 5 per 82 65 |517 o June, Dee 
St. 43% Do. 4} percent. Ist Mort. Deb. (red.). 57 —60 7 10 0 Jan, July HE 1 5% | Havana Elec. Ry. Con. Mt. 50% $i, 000 50 , ee 

2! .. | Electric Construction Со......... 55 4 — 09 Jan, July | .. | 70 lar ae o 94 97 s 2 6| Feb, Auc .. 

2 2/0 Do. 7 per Cent. Cum. Pre 12—15 19 16 Of July .... и | Kalscorlie Elec. D Qn и у Sa E T. d 
St. 1:495 Do. 4per Cent. Perp. 15% Mort. Debs... 63-68 5 18 O | Jan, July ss ** роо 55; Po. SnerCent. A Deb. Stock — * ol 9 5 4 0^ Jam July 584 55 
St. 5% | Ferranti Ltd. 5 per Cent. Ist Mt. Db. St.] 681—744 | 6 14 0 Иң m а 5 6% Do. 6 per Cent. “B” Ditt 8 —72 8 6 0 Tan; July ~ 

101 5/0 | General Electric (1900) 5% Cum. Pref. .. 8 —8} 518 june, Dec a : 5 3˙8 Lisbon Elec. Trams. Ord. ä. 141 4 3 0 July ded 2: oe 
St. 4% | Do. 4 per Cert. Ist Mort. Debs........ 83 —87 | 412 0 Mar, Sept js ** loo 0/7: Do. 6 ner Cent- Cim ВМ H—14 5 1 0 Jan, Juy] <: ss 

55/0) | Henley's Telegraph Works Ord..... e| 124—13# | 5 15 6 | Feb, Aug ex de c | Do ec. Cent. Reg. Mort. perl eene 100 8 1416 0 [з luly ү 

5 2/3 | Do. 4} per Cent. Prei 51—5 |4 2 О Feb, Aug БЕТ St 505 „ T бо, / D b. Stk. енне. 98 —101 | 4 19 0 | Jan, Juy |. di 
St. 41% | Do. 4} per Cent. Ist Mort. Deb. Stock | 106 —108 4 4 О | Mar, Sept .. ОГ” | 58? |. Manila Elec. R 815 000 id Bonds ie 5.97 |5 3 o| Feb. Aug oss de 

10, 5/0 | India Rubber, Gut. Per., &c., Works. 154-161, 6 3 0 Feb, Aug 16 -hoo sí] Mexico то Co. Can, St onds...... 1241—1274 3 10 6 Е 126 125 

10! 5/4 Do. S рег Cent. Cum. Pref. .......... 10%} —10 f i E 105,1 104 50 D Сеп. Con. let Mort 8% Gold Bus * 93 576 { 9! 91 
100 4% | Do. 4 per Cent. Debs. (red.) .......... 93 —100 4 0 O | April, Oct | . „ Da T c : ч 
lj .. | National Elec. Construction Co. ........ i-i .. | April sees ра. Pt. 4 Debs. (1922) (Nos. 601 toe Ad per „„ Feb, Aug | | 3. 
- 5 а Pref Ltd. Ord. 15 e MU а ee fst. 44% | +00. 4% N ао orn кай урн 1624! 102, 
. О. рег n um Il. EIE ee D @e . е * ды. eee еее — 2o " ae 
siu ВӘ ier Cort Por BS. scis s о Jam у | L| ы OE | Fath mie, Frage ша ыссы WERTE E 
11 .. | Simplex Conduits Ord. qa. 13 ae . .. £x PH з» : o К 3 
5 Я | Do. 6 рег Cent. Cum. Pref. .......... 5 —5} , Vis РА ; 5 3/0 N Trams & Supply Co. 6% Е EXPE 
12 12/0! Telegraph Construction & Maintenance..| 344-36 |5 0 0 Mar, July | 34 t. 4% Ы 4197 a MON 525 E E DOES ots 19 0 i т oe 
100: 4% Do. 4 рег Cent. Deb. Bonds (1909) ....| 101 —103 | 317 6 | Jan, July a " 100 21 {Rio Janeiro Tram, Lt. & P. Co. zm n Е 90 58) 

1 1,0 | Vickers, Sons & Maxim, Ltd., Ord........ 21—24 (4 8 0 T 2k. 25 80% Do. 30 yr "Cd Bude co 931—954 | 5 5 0 of 941 93; 

1, 0/6 Do. 5 per Cent. non-Cum. Preference.. 14—1ti 400 vs 1R dà ido 56? Do. fov , ную» 5 19 0 Е 841 83 
St. 5% | Do. 5 per Cent. non-Cum. Preferred ..| 113 —116 14 6 0 x 23 4% $2] S о - Licht & Power Co. 

St. 4% 55 4 per С, P S vid пе 105 E : 15 г June Pe toe 105 uL $100 Stock y, Lig owe өы T Н Ж 7 
100 415; о. 4} per Cent. 2n ort. Deb. (red.) — une, Dec 5% Do. 5 per Cent. ist Mt S500Db. U А р 103i! 102 

JU m T per Cent. 1st Mt. $500 Db. ...... 1014—1034 4 16 6 | June, Dec | 1087 1 
190 8% IIC. White & Ce зга Cum Ребз e.. 196 71981212. е t | 10711195 Ji 44% | Toronto Ry. Co. ist Mt. 44% Ster. Bonds! 99 —101 |4 9 0 | Feb, Aug 1001 1001 

1l .. | Willans & Robinson Ord . 1—1 15 5 3 Арг, Oct | .. | .. 

5,1% Do. 6 per Cent. Cum. Pref......... TR 2 —21 |9 0 0 Apr, Oct va E Colonial and Foreign Electricity 
St. 4% | Do. 4 per Tele; Ist к Debs.......| 74 —79 (5 1 0 May, Nov| 70 Supply, &c. 

egra e e 

10 .. | Amazon Telegraph. d 3 3 —3l е June, Dec Adelaide Elec. S'ply Co. 6%, Cu. Pr....... 5l—51 5 4 О! Mar, Sept aa s 
100 5% Do. 5 per Cent. Debs. (red.) .......... 96 —99 |5 1 0 June, Dec Bombay E.S. & T. 6% Cm. Pf........... 91—101 5 17 O as .. oe 
St. 15.0] Anglo-Americaa« n 61 5 З О F. Mv. Ag. N Do. 4} per Cent. Deb. Stk. (red)....... 94 —96 4 14 0! Jan, July 99} КЕ 
St. 30:9] Do. Preferrek-˖httt. 1014—1021) 5 17 6 F. Mv, Ag. N Do. 5 per Cent. 2nd Mort. Deb. Stock..| 33 —-95, ЖЕ n 334 332 
St.: BO! Do. Deferred ...................... —221 | 1 14 3 | F. My, Ag. N Calcutta Elec. Supply Ord. ............ i—6t | 6 5 O | April, Oct 6] On 
St. ! 4% | Commercial Cable 4 per Cent. Deb. Stk.. 871—391 4 9 6/Jn.Ap,Jy,O Canadian Cen. Elec. Co. Com. St......... 114 —119 5 16 6 vs 1174 1185 
10 60 Cuba Submarine Ога. .................. 88—09} 6 11 6| Feb, Aue Do. 7% Cm. Pf. Steck 117 —120 5 17 6 . i19 | 1 
10 100 tDo. Preference 10 per Cent | 17—18 |511 0 | Feb, Aug Castner Electrolytic Alkali Co.(of U.S.A.) 

5. 2/0 | Direct Spanist Orla 3—3 5 14 О | April, Oct Ist Mort. Stl. Debs. .................. 99 —103 | 4 17 6 | Jan, July x oe 

5 5/0 Do. 10 per Cert. Cum. Pref........... 8 —8 5 18 O | April, Oct Elect. Development Co. of Ontario...... 81 —84 |5 19 0 oe e m 
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Dr. Kapp’s Presidential Address. 

As remarked by Prof. SILVANUs THOMPSON in proposing 
a vote of thanks last week to Dr. GISBERT Karr for his 
Presidential Address to the Institution of Electrical 
Engineers, this discourse is one to be carefully studied 
at leisure. Being chiefly descriptive of recent advances 
in electrical apparatus and methods—and not in the main 
contentious in its character—the Address is not likely 
to arouse much discussion; but, nevertheless, Dr. КАРР 
touches upon some very controversial points. It will be 
seen from our abstract of the Address on another page of 
this issue that, in common with the majority of present- 
day engineers, he is strongly in favour of the single- 
phase system for main line electrification, and dismisses 
the continuous-current system as impracticable. As this 
subject is also referred to in our leading article this week, 
it is unnecessary here to do more tha: draw attention to 
the letter quoted in the Address, in which the Chief 
Engineer of the Electrical Department of the Italian 
State Railways gives the reasons why the Italian 
Government have decided to adopt the three-phase 
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system. This decision is not, however, final for the 
whole of the railways, and Italy may possibly in future 
fall largely into line with other countries, where the single- 
phase system is preferred. | 
The Education of the Manufacturer. 

IN regard to the present condition of the electrical 
industry, we are glad to have Dr. KaAPP's opinion. This 
closely bears out the view expressed by Mr. R. K. 
Morcom, in his recent address to the Birmingham 
local section of the Institution, namely, that British 
workshops can turn out electrical apparatus at a lower 
cost and to be quite as satisfactory as that produced 
by Continental manufacturers. For the removal of 
the present depression we must look, therefore, not 
so much to the manufacturers as to the potential users 
of electrical plant. These latter are in many cases 
content to retain existing machinery and processes whilst 
their foreign competitors are, of necessity, obliged to adopt 
the most recent methods in order to compete with British 
manufacturers. What is required then is the education of 
our manufacturers to the possibilities latent in electrical 
methods, and in order to achieve this result Dr. КАРР 
recommends electrical firms to distribute amongst likely 
customers pamphlets descriptive of work carried out in 
this country. This system, although extensively adopted 
abroad, might not prove so satisfactory here, since manu- 
facturers are generally chary of allowing information to 
be published in connection with the success of new methods, 
whilst electrical manufacturers are not desirous of drawing 
the attention of competitors to prospective customers. 
Central station and power supply engineers are, however, 
now paying greater attention to the commercial side of 
electricity supply, and the fruits of this policy are likely to 
become apparent in the future. As pointed out by Dr. 
КАРР, the Institution, by means of its local sections, 
should also be able to assist in this policy of educating the 
manufacturer and the publie. Efforts should certainly be 
made to give greater publicity to the fact that English 
plant is at least as good as that of foreign manufacture, 
since the popular impression is that this country is still 
behindhand in the manufacture of electrical goods. 

The Lorain Surface-Contact System. 

THE Lorain surface-contact system of electric traction, 
as installed on the Wolverhampton Corporation tramways, 
has certainly the advantage, compared with. some other 
similar systems, that its capabilities under working con- 
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ditions have undergone a lengthy test. It may alsa be 
claimed, and with justification, that the Lorain system has 
come out of the test with credit, since the results of the 
seventh year of operation at Wolverhampton compare very 


Mr. H. W. Cox.—We regret to learn that it has been found 


necessary for Mr. Cox, the well-known. X-ray expert, to 
. undergo another serious operation. Mr. Cox has new lost the 


whole of his right arm, and lies in a dangerous condition at his 
residence at Cricketfield-road, Clapton, N.E. 


favourably with those of previous years. In fact, the 
Tramways Committee draw attention in their annual re- 
port to the fact that Wolverhampton is one of the few 
towns where the working costs of the tramways show a 
decrease per car-mile, compared with the previous year's 
working. The present cost at Wolverhampton— namely, 
6:37d. per car-mile—is about an average for municipal 
undertakings, whilst the cost of repairs and maintenance 
—viz., 1:18d. per car-mile—compares very favourably with 
the average figure of about 14d. for other tramway under- 
takings in their seventh year of operation. The energy 
consumption of 1:56 units per car-mile also shows a slight 
decrease, compared with that recorded a year ago, but 
this may probably be accounted for by the decrease in the 
number of passengers per car-mile, since the widespread 
trade depression experienced last year affected the Wol- 
verhampton undertaking in the same way as many others. 


Telegraph. Messages. in Code.—An important step has been 
taken by the telegraph companies operating in Canada, which 
have publicly notified that, in consequence of the difficulty 
experienced by the companies operators in transmitting 
messages in code, the future use of such words (after November 
30th) will be limited to fiveletters. The alteration applies to all 
land line.messages passing between Canada and the United 
States. 


Electrical Development in Uruguay.— The United States 
Consul at:Montevideo reports that a French syndicate has 
made an offer to establish electricity supply stations to pro- 
vide light and power to theinland towns of Uruguay. It binds 
itself to furnish apparatus, light and energy to the State as 
well as to the citizens at а price at least equal to the lowest 
price now paid in any of the towns. The concession is asked 
for 25 years, after which time the power houses, kept in per- 
fect condition, will become the property of the State. The 
sum to be employed in the first installation, in the 18 towns 
not now provided with plants, will be £103,400, and the work 
will be completed within 18 months after the concession has 
been granted. 


— аелчсиызе» 


THE Wolverhampton undertaking is also of more than 
usual interest for the reason that motor omnibuses are run 
in conjunction with the tramways. Although very definite 
conclusions cannot be drawn from the results obtained —ѓог 
the reason that only three omnibuses аге used —neverthe- 
less, the figures which are given elsewhere are sufficient to 
indicate the sort of result to be obtained by the use of such 
vehicles. It will be noticed that the ordinary operating ex- 
penses are somewhat greater than those of the tramways per 
car-mile. The cost of petrol works out at approximately the 
same figure as the cost of electrical energy, but the wages of 
drivers, &c., are considerably heavier, being about 2°48d., 
compared with 1:97d. This is probably due to the smallness 
of the staff. Where the greatest difference, however, is notice- 
able is in maintenance and repairs. Here the tyres account 
for about 2:33d. per omnibus-mile,and maintenance of rolling 
stock 1:91d. Depreciation is put down at 2:12d. per omni- 
bus-mile; whereas no such item apppears in the tramway 
costs per car-mile, so that the comparison here fails in being 
complete. The final result is that the total expenses, even 
excluding any proportion of the general management 
expenses, rents, rates, &c.—the whole of which is charged 
to the electric traction account—come to 12°2d. per 
omnibus-mile, whereas the revenue was only slightly more 
than 11:84. per mile. There is no doubt that much yet 
remains to be done before the motor omnibus can be con- 
sidered a commercial vehicle with which to compete against 
the electric tramway. | 

— — — —— — — 

Nobel Prizes. According to a Reuter’s telegram from 

Stockholm, the Nobel Prize for Chemistry will be awarded to 


Prof. Ostwald, and the Physics Prize will be divided between 
Mr. Marconi and Prof. Braun of Strassburg. 


Cable Interruptions and Repairs. | 
Date of Interruption. Date of Repair. 
Assab —Perim .................. July 8,1 iss — 
Dakar—Conakry ............... Aug.19,1909 ... — 
Mozambique—Majunga .....; Oct. 11, 1909 ... — 
Тагала Cayenne ......... Oct. 21, 1909 ... — 
Sitka— Valdez .................... Oct. 27, 1909 ... Nov. 11, 1909 
Balik Papan—K wandang...... Nov. 1, 1909 — 
Réunion— Mauritius ............ Nov. 3, 1909 — 
Cavyenne—Salinas ............... Nov. 3, 1909 — 
Jamaica—Porto Rico ......... Nov. 11, 1909 — 


Puerto Plata—Martinique .. Nov. 12, 1909 ы 


Telegraph and Telephone Extensions in Korea.—4A recent 


report from the U.S. Consul-General at Seoul, which is pub- 
lished in the Telephone Engineer,” states that since the time 
when the Japanese took over the telegraph and telephone lines 


in Korea, in July, 1905, the total length of the telegraph lines, 
then about 1,930 miles, of which 895 miles were used for 
military purposes, has been increased to approximately 7,000 
miles. As for the telephone system, five years ago it existed 


mostly at Seoul, apart from lines on mining concessions, and 


the total length of the wires was less that 100 miles. To-day 


it exists in all the principal cities, its length having increased 
to over 4,500 miles. 


Amalgamation of Telegraph Interests in America.— 
There have been rumours for some time past of a probable 
working arrangement being come to between the Postal Tele- 
graph Co. and its allies, on the one side, and the Western 
Union and its associated interests on the other. These 
rumours have culminated in what is described in the public 
journals as an official announcement” that the merger” 
arrangements have now been completed. The directors of the 
Western Union Telegraph Co. on Tuesday issued an announce- 
ment that the control of that company had passed to the 
American Telegraph & Telephone Co., a company allied with the 
group presided over by Mr. Clarence Mackay. Mr. William 
Baker, formerly general manager of the Postal Telegraph Co.’s 
lines, becomes the new general manager of the Western Union 
Co. The close co-operation of the two companies will give an 
additional public service and will also result in large economies, 
as the two organisations will be able to use the same plant in 
various cities and towns. We may add that we have been 
unable to obtain any confirmation of this report in London. 


Gas-Electric Motor Cars for Railway Work. In a recent 
number of the “ Electrical World” is described a new type of 
gas-electric motor car which 1з shortly to be set to work by 
the Southern Railway Co. This car will be equipped with 
standard commutating pole railway motors of 100 H.P. Two 
of these motors are placed on the forward truck, giving а 
motor capacity of 200 H.P. to each car. The current is sup- 
plied from a 600-volt generator, which is direct coupled to an 
eight-cylinder gas engine in the forward compartment. А 
controller similar to that used on an ordinary car is fixed near 
the driver's position, and through this the current passes from 
the generator to the motors. Combined straight and automatie 
air brakes will be provided, with the usual valves and acces- 
sories. The car bodies will be of steel, about 55 ft. long, with 
a seating capacity of 52 passengers. Both rear and centre 
entrances are provided, thus furnishing a convenient means of 
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dividing che wo classes FE passengers, ав N in the 
South. The car bodies will be illuminated by electric light 
througheut. 

Test of Colour value of Moore Tube. According to the 
* Electrical Review and Western Electrician," during the |. 
month of June last a series of tests of the colour value of the 
Moore carbon-dioxide tube were made by Dr. H. E. Ives at the 
Bureau of Standards, Washington. These tests showed that 
the light of this tube contained relatively more blue than the 
light from the sky near the horizon, and very much less blue 
than the light from the zenith when the sky is clear. It 
follows from this that the Moore carbon-dioxide tube would be 
found to contain the same proportion of blue to red as the 
light from the sky at some altitude between the horizon and 
the zenith when the sky is clear, the particular altitude de- 
pending upon how dry the atmosphere w at the time of the 
measurement. Їп other words, the carbon-dioxide tube gives 
the same light as the average from a clear sky, but as this 
varies from time to time, according to the clearness of the 
sky and the dryness of the atmosphere, it is impossible to give 
the value of average daylight in exact figures. 

The Development of Electric Working on Main Lines.— 
А lecture on this subject was recently given by Dr. Eichberg 
in the large hall of the Allgemeine Elektricitäts Gesellschaft. 
The lecturer first drew attention to the rapid way in which 
electrically-worked tramways had been developed, compared 
with the comparatively slow progress made in the same direc- 
tion on railways. He considered the reason for this was that 
commercial advantages in railway work from the employment 
of electricity were only to be expected when the traffic was 
heavy, the gradients steep or the use of water power possible. 
Another advantage obtained by the employment of electricity 
was the absence of smoke—a matter which had received great 
attention in the United States. Dealing historically with the 
question of electric traction on main lines, the lecturer first 
referred to the experiments made on the Baltimore-Ohio line 
in 1894, and to the use which was being made, both in New 
York and Paris, of electric locomotives for terminal operation. 
The various features of continuous current, third-rail opera- 
tion and of the three-phase and single-phase systems were also 
described, the great advantages of the last of these as regards 
simplicity being mentioned. The lecture was illustrated by 
numerous lantern slides showing views of the Niederschóne- 
weide-Spindlersfeld and Hamburg railways. 


Operating Costs at Chicago.—At a recent meeting of the 
Chicago section of the American Institute of Electrical Engi- 
neers Mr. W. L. Abbott, chief operating engineer of the Com- 
monwealth Edison Co., gave in a Paper on “Central Station 
Economics" some particulars of the Company's electric 
supply system in Chicago. (А description of the undertaking 
appeared in our issues of July 16, 23, 30 and August 6, 1909.) 
The operating costs were distributed as follows: Fuel, 20:8 
рет cent.; wages of generating staff, 6-1 per cent.; supplies 
and repairs for generating plant, 4-8 per cent.; battery and 
sub-station operation and maintenance, 12:1 per cent.; mains 
repairs and maintenance, 12:2 per cent.; reading and main- 
tenance of meters, 6:8 per cent.; free lamp renewals, 16:6 per 
cent.; free maintenance of other current-consuming appa- 

ratus, 12:9 per cent.; free wiring and free repairs on con- 
sumers' premises, 7:6 per cent. Of the total, 31-7 per cent. is 
for generating costs, and 68:3 per cent. for distribution costs. 
In the discussion it was mentioned that the company had 
connected to their mains 160,000 н.р. in motors, exclusive of the 
traction load. The question of utilising the exhaust steam for 
heating buildings in Chicago was also raised, but the plan was 
considered impracticable at the present time. 

Effect of Tension on the Conductivity of Wires.—A 
recent issue of the Elektrotechnik und Maschinenbau 

contains an article on this subject by Dr. Sahulka, in which 
the author described some tests carried out by him to deter- 
mine the effect of tension on the conductivity of wires, and 
whether any alteration in the latter was due to an alteration 
in the former. Iron and aluminium wires were used and it was 
found, as a result, that there was no appreciable alteration in 
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the conductivity due to tension so long : as the HOP) NOR UPON л л es ena ahaa limit “of 
the material was not exceeded. For practical purposes the 
effect, therefore, is not of importance, though for scien- 
tific reasons the results may be of interest. The altera- 
tion in the conductivity of wires under heavy load was, there- 
fore, tested, the results being given below. The iron test wire 
was fixed to two terminals. and passed like a thread round a 
reel of non-conducting material. Weights were hung on this 
reel. A voltmeter was connected across the terminals, and an 
ammeter was also placed in the circuit containing the wire. 
While the current was being read the voltmeter was not in cir- 
cuit. The primary length of the wire, whose diameter was 
0:49 mm., was 1 metre, any alteration in length being deter- 
mined by the position of the reel. Up to a load of 3 kg.—that 
is, 15:9 kg. per square millimetre—there was no alteration in 
the resistance. But an increase in this weight caused the 
elastic limit to be exceeded, and hence the conductivity and 
length of the wire continually to alter. To make certainlof 
this, the wire was further loaded and readings taken. When 
a load of 11 kg. was reached, the length being then 1:08 times 
greater and the section 1:08 times smaller, the resistance was 
1-16 times the original value. Similar results were obtained 
with another iron wire. 


Determining Stresses by Electricity. —According to the 
* Electrical Review and Western Electrician," at the recent 
Copenhagen Congress of the International Association for 
Testing Materials, Herr E. Rasch described a method for deter- 
mining elastic stresses and the elastic limits of metals by 
thermo - electric measurements. In this method, which has been 
used during the last few years at the Royal Testing Laboratory, 
Gross Lichterfelde, near Berlin, temperature changes of speci- 
mens under test were made by means of thermo-couples. The 
author mentioned that he had used couples of silver-con- 
stantan, copper-constantan, and iron- -constantan, consisting 
of wires about 1 metre in length and 3mm. in diameter, soldered 
with а soft solder or with silver. А sensitive galvanometer 
of small period and comparatively small resistance was 
required, a mirror galvanometer being quite suitable. A special 
thermopile had been provided for practical work. It consisted 
of an ebonite box which was clamped with its front to the sur- 
face of the rod. This front was formed by a plate of soft 
rubber, fitted with a longitudinal slit in the centre. Within 
this slit the nine thermo-junctions were so arranged in series 
that they did not come in contact with the surface of the rod ; 
otherwise, the soldered junctions would be short-circuited by 
therod. The cold junctions were connected with the binding 
screws at the back of the box to which the galvanometer leads 
were joined. Some astonishing results were obtained with this 
device, which recorded distortions of test specimens not sensibly 
recorded by the usual forms of automatic stress-recording 
apparatus. The thermo-electric method had proved effective 
in determining fibre stresses in beams, &c., extended fibres being 
recognised bv a fall, and compressed fibres by a rise, in tem- 
perature. 


Mono-rail Systems.— The recent demonstration by Mr. Louis 
Brennan of his mono-rail system has led our imaginative 
friends on the daily press to evolve certain schemes for solving 
the ever-present traffic problem. In the conduct of these 
exercises they have, however, been easily outdone by Herr 
August Scherl, in a book entitled “ Ein Neues Schnellbahn- 
system." The author is not content with evolving a 
mono-rail system suspiciously like that due to Mr. Brennan, 
but has designed and constructed (on paper) a complete 
system of tracks and stations, including even the refreshment 
rooms—without which no German “ Bahnhof" is complete. 
The book, or at least the first two chapters, makes interesting, 
and even amusing, reading. The author begins by deploring 
the indifference with which an engineering invention designed 
by a non-technical man is received in engineering circles. So 
he evidentlv is "sore about some slight, fancied or other- 
wise. He then proceeds to advance a very good argument 
for an improved method of locomotion. He points out that 
the limit of the carrving power of present railways is being 
reached, that the steam locomotive is an inefficient machine, 
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and that certain difficulties are involved in the use' of the 
électric motor. Having thus effectually disposed of all- 
existing systems of traction, he next proceeds to dilate on the 
advantage of the mono-rail and its possibilities. And here we 
leave him, for he then enters the realm of the speculative with 
which it is scarcely our province to deal. If a word of warn- 
ing is any good, we might, however, point out to Herr Scherl 
that railways are easier to construct on paper than on land, 
and that much water has yet to flow under the bridges before 
the state of things he prophesies will come to pass. It may be 
mentioned that it was on account of a public demonstration 
of & car by Herr Scherl that Mr. Brennan exhibited his own 
car last week. | 


Electrification of the Illinois Central Railway Co.'s Chicago 
"Terminus.—O wing to the smoke nuisance great pressure has 
recently been brought to bear on the Illinois Central Railway 
Co. with & view to forcing them to introduce electric traction 
in and near their Chicago terminus. This subject was dis- 
cussed at the recent meeting of the stockholders with the re- 
sult that the following conclusions (taken from ‘‘ Engi- 
neering News") were adopted :—“ The subject of electrifi- 
cation of the Chicago terminals of this company has had, and 
is having, most earnest and thorcugh consideration. The 
problems presented are unique and complex. There are no 
great freight terminals operated by electricity, and it 1s 
questionable, even aside from the great expense involved, if 
it is practicable. There are over 310 miles of track in the ter- 
minals, and there is a very heavy exchange of cars between 
this road and other roads in Chicago; to effect this exchange, 
it is necessary that the trains of this company should go upon 
the tracks of other companies, and that their trains:shall come 
upon our tracks; with this road alone electrified this exchange 
of cars would not be practicable. Without precedents to guide, 
the estimates of cost are at best unreliable; from the best 
obtainable information it would appear that the cost of elec- 
trifying the terminals of this company would be more than 
£3,400,000, а great sum to expend upon what would be of 
doubtful success in operation. Earnest and painstaking in- 
vestigation and consideration are being given to the subject, 
and pending a solution of the problem that will be satisfactory 
to all the interests concerned, this company is devoting great 
attention to reducing to а minimum the noise and smoke of 
its locomotives. The board have authorised the purchase of, 
and the officers are negotiating for, cars propelled by gasoline 
motors, and adapted for handling suburban passengers. Ex- 
periments in the use of coke as fuel for locomotives are being 
pursued." 


Jamaica Hurricanes and Floods.— The remarks of the 
chairman at the meetingjof the West India & Panama 
Telegraph Co., reported on another page of this issue, will give 
our readers soine idea of the damage caused to the cables and 
land lines of that Company by the hurricanes and floods which 
have recently visited the unfortunate island of Jamaica. 
Although the Companv's cable northward into Jamaica was 
not apparently damaged, the interruption of the land line 
communication with Kingston resulted in the island being 
totally icut off from outside communication, until this line 
was repaired, which, by the smart work of the Company’s 
staff on the spot, was promptly effected. Beyond Kingston 
the Government land lines, which afford the means of com- 
munication with the different parts of the island, suffered 
severely. Leaving Jamaica to the east the West India & 
Panama Company's cables were all damaged, and are still 
awalting repair. 

The Direct West India Company was less fortunate, as, in 
addition to their land line communications between their cable 
house and Kingston, their cable from Turk's Island to Jamaica 
was broken. The c.s. Relay,“ belonging to the Mexican 
Telegraph Co., was expected to reach the localitv of the break 
on Tuesday, and at any moment notification of the repair may 
be received. 

Excepting via the Holland Bay-Santiago (Cuba) cable be- 
longing to the West India & Panama Company communication 


between Jamaica and the other West India islands is at pre- 
sent cut off. | 

The generating station of the Jamaica Light & Power Co. is 
reported to be under water and otherwise somewhat severely 
damaged. 

It is noted by the various correspondents that the tele- 
phone service of the island, operated by the Jamaica Telephone 
Co., has not been interfered with or damaged to any extent. 

We regret to learn that therehas been, besides the great 
damage to property of all kinds, considerable loss of life, the 
number of deaths being variously stated at from 20 to 50, so 
far as at present ascertained. 


Current Topics. 


Under this heading is given each week brief reference to 
some of the more important matters, of which further parti- 
culars will be found in the pages of the current issue. 

Mr. H. H. Broughton contributes an article on the slewing mech- 
anism of electric cranes. 

In his Presidential Address to the Institution of Electrical Engi- 
neers, Dr. Gisbert Kapp dealt chiefly with recent advances in elec- 
trical engineering. 

А description is given of Mr. Louis Brennan's mono-rail car, which 
was shown to representatives of the press last week. 

In our Correspondence columns Mr. A. Buckney states that too 


much importance has been attached to Herr Scherl's mono-rail car. 


Interesting results obtained on the Heysham-Morecambe and Lan- 
caster branch of the Midland Railway, on the Mersey Railway, and 
on the Tynemouth branches of the North-Eastern Railway, as the 
result of electrification. are given in three Papers read before the 
Institution of Civil Engineers. "These are referred to in our leading 
article. 

Ап account is given of some of the exhibits at the International 
Motor Exhibition. 


A large scheme for the construction and operation of electric rail- 


ways and tramways in Canada is to come before the Canadian Par- 
liament next session. 


Arrangements have been made for the erection of electricity supply 


works at Ystradgynlais, Swansea, and for the electric lighting of the 
streets. 


Marylebone (London) Electric Supply Committee have presented 
a long report on the cost of substituting electric for gas lamps for 
public lighting, and recommend that 1,385 additional lamps in streets 
where there are at present no mains be converted to electric lighting. 
Application has been made to the L.C.C. for sanction to a loan of 
£24,000 to carry out the work. 


The Sydney (N.S.W.) electrica! engineer. Mr. Forbes Mackay. 
recently reported on some experiments made with metal filament 
lamps for street lighting. and he has come to the conclusion that the 
main thoroughfares cannot be properly lighted by such lamps with- 
out adding greatly to the cost. It is, therefore, proposed to sub- 
stitute flame for the present open tvpe arc lamps in the main 
thorough- fares at а cost of £3,900, and to use metal filament 
lamps in side streets. 

The City of London Court of Common Council have adopted 
recommendations of the Bridge House Estate Committee in favour 
of constructing а new bridge over the Thames (to be called St. Paul's 
bridge) at an estimated cost of £1,646,983, and the reconstruction of 
Southwark Bridge. In connection with these schemes it is also 
proposed to form another link between the London County Council's 
northern and southern tramway systems. 


Mr. E. D. Trowbridge has, it is stated, obtained authority from 
the Brazilian Government to lay a sub-aqueous telephone cable 
between Rio de Janeiro and Nictheroy. 7 

A peculiarity of the Spanish patent law has been notified by the 
British commercial attaché for Spain. 

Dundee Electricity Committee have appointed a sub-committee 
to consider and report upon the question of the electric lighting of 
common stairs. 

The Port of London Authority have decided to provide new 
electrically-driven pumping plant for raising the level of the water 
in the Royal Victoria and Albert Docks to the extent of 2 ft. 6 in. 


Southampton Corporation have decided to extend their tramways 
to Northam at a cost of about £10,000. 


Doncaster Corporation. will apply for a provisional order to 
authorise extensions of their tramways at an estimated cost of £17,000 
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Mr. M. Moloney. of the Auckland, N.Z., telegraph office, the in- 
ventor of the Tandem Looseback long distance telephone transmitter, 
is visiting England to place the invention before telephone experts. 
He also intends to pay a visit to the United States in connection with 
his fire alarm indicator patent. | 

Applications for Loans.—Colchester Corporation are to apply for 
sanction to a loan of £8,000 for extensions of the electricity under- 
taking. | 

An inquiry was held‘at Lowestoft last week into an application by 
the Corporation for permission to borrow money for а 250 kw. set 
and for two chain-grate stokers. 

Keighley Corporation have applied for sanction to the borrowing 
of £21,000 for extensions of their electricity supply undertaking. 

On Tuesday a Local Government Board inquiry was held into the 
application of Leicester Corporation for permission to borrow 

1.000 for their electricity undertaking. 

Legal. Two petitions for the winding up of the British Aluminium 
Co. (Ltd.) have been allowed to stand over until the first petition 
day of next sittings in order that а scheme of arrangement may be 
formulated. 

On Wednesday Mr. Garrett, at West London Police Court. sitting 
as arbitrator in а dispute between the Postmaster-General and 
Hammersmith Borough Council in regard to the proposal to erect 
telephone posts and overhead wires in certain streets in the borough, 
gave his decision in favour of the Postmaster-General. | 

Companies Meetings and Reports.—' The excellent result of the 
vear's operations to Sept. 30 of the Castner-Kellner Alkali Co. is 
shown by the report and accounts just issued. 


INSTITUTIONS AND SOCIETIES. 


BIRMINGHAM LocaL SECTION OF THEÍNSTITUTION OF ELECTRICAL 
ENGINEERS.—Last Friday this local section of the Institution of 
Electrical Engineers held а most successful dinner at the Grand 
Hotel, Birmingham. Mr. R. K. Morcom, as chairman, presided over 
a company of about a hundred, which included many distinguished 
guests, there being present Prof. G. Kapp (President of the Institu- 
tion), Mr. W. M. Mordey, Mr. J. H. Rider, Mr. J. F. C. Snell. Mr. W.H. 
Patchell, Mr. W. Judd. Lt.-Col. J. F. Lister, Dr. D. К. Morris, Mr. А. 
H. Walton, Mr. H. W. Wilson, Mr. J. C. Vaudrey and Mr. P. F. 
Rowell (secretary). 

After a loyal response to the toasts of the King and the Royal 
Family," Mr. Мовсом, in proposing the toast of the Institution," re- 
ferred to the undoubted necessity for the training of financiers and 
public men in technical matters in order that the present wastage 
of capital might not continue. What was wanted for the efficient 
use of capital was the backing of brilliant and well-trained 
engineers who need fear no competition in technical development, 
but who most feared want of organisation. Amongst other difficulties 
in this advance of the industry it appeared to him that there still 
remained some ancient prejudices, such as the shyness engineers had 
of being ‘‘ shoppy," and to a certain superciliousness on the part of 
other classes of men. 

Prof. G. Karr, in responding to the toast. said there was every 
assurance of а vigorous future for the Institution, owing to the 
membership, which was now 6.000, including 1.000 students, and thus 
ensuring a good supply of fresh blood. With regard to the position 
of the electrical industry, he said it was unjust, when making com- 
parisons, to assert that we were inferior to Germany. In his opinion. 
based on eleven years in Germany, we led in the manufácture of 
machinery and apparatus; what we were behind in, however, was 
in using the stuff, due to a want of scientific appreciation on the part 
of financiers. German industries further were young, and had had 
to struggle into existence against the severe competition of the well- 
established industries in this country, which if considered over the 
last century had all been prosperous, while the German baby had 
to be fed with science in the form of systematic training of the heads 
and managers. The electrical industry formed a very small fraction 
of engineering which, if taken as a whole. showed us to be far ahead 
of Germany. It was sometimes thought that we were seriously 
handicapped owing to the lack of water-power, but this he held to be 
erroneous. We had available an enormous supply of power at 
present running to waste from coke ovens, and he hoped that as time 
went on we should modernise our coke ovens and so avail ourselves 
of the great supply which far exceeded in amount all the water power 
of Italy or any other country. 

The toast of ће “ Local Section" was proposed by Мг. W. M. 
Mordey. 

In responding, Mr. J. C. VauDREY reminded the gathering that 10 
years ago doubt was expressed as to whether there was room for a 


local section; but it had shared in the benefits of the marvellous 
growths of the industry in this centre. 

The «City of Birmingham” was proposed by Mr. W. H. Patchell, 
and replied to hy Mr. R. A. Chattock. Other speakers were Dr. W. E. 
Sumpner. Mr. J. F. C. Snell, Mr. W. Railing. and Mr. J. H. Rider. 


while an excellent musical programme was also performed. 


Roya SociETY.—Among the recipients of the medals awarded 
annually by the Royal Society are the following: Dr. G. W. Hill. 
who receives the Copley Medal for his researches in mathematical 
astronomy; Prof. A. E. Н. Love, F.R.S., who receives a Royal Medal 
for his researches in the theory of elasticity and cognate subjects; the 
Davy Medal to Sir James Dewar, F.R.S., for his researches at low 
temperatures. and the Hughes Medal to Dr. R. T. Glazebrook, F.R.S., 
for his researches on electrical standards. | 

The Bakerian Lecture for the session 1908-9 was delivered yester- 
day by Sir Joseph Larmor, Sec. R. S., the subject being Тһе. Statis- 
tical and Thermodynamical Relations of Radiant Heat." | 


ARRANGEMENTS FOR THE WEEK. 


PRIDAY, November 19th (to-day). 
GLascow STUDENTS’ SECTION OF THE INSTITUTION OF ELECTRICAL. 
ENGINEERS. 
7:30 p.m. Meeting at the Technical College, Glasgow. 
“ The Localisation of Breaks in Submarine Cables, 
W. H. Young. 
THE INSTITUTION OF MECHANICAL ENGINEERS. 
8 p.m. Meeting at Storey's Gate, St. James's Park, S. W. Paper on 
“An Internal Combustion Pump, and Other Applications of a 
New Principle," by Mr. Н. А. Humphrey. 
MONDAY, November 22nd. 
NEWCASTLE SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 


$ p.m. Meeting at the Armstrong College, Newcastle-on-Tyne. 
Presidential Address by Prof. H. Stroud. 


TUESDAY, November 23rd. 
MANCHESTER STUDENTS’ SECTION OF THE INSTITUTION OF ELECTRICAL | 
ENGINEERS. 

7:30 p.m. Meeting at the Municipal School of Technology, Sack- 
ville-street, Manchester. Paper on The Testing of Electrical 
Machinery,” by Messrs. R. F. Blackmore and V. W. Newman. 

THE INSTITUTION OF Civi, ENGINEERS. 

8 p.m. Meeting at Great George-street, Westminster. Papers on 
(1) »The Single-phase Electrification of the Heysham, More- 
cambe and Lancaster Branch of the Midland Railway," by 
Messrs. J. Dalziel and J. Sayers; (2) “ The Equipment and 
Working Results of the Mersey Railway under Steam and under 
Electric Traction," by Mr. J. Shaw; (3) * The Effect of Elec. 
trical Operation on the Permanent Way Maintenance of Rail- 
ways, as illustrated on the Tynemouth Branches of the North 
Eastern Railway,’ by Mr. С. A. Harrison. Adjourned dis- 
cussion. | 


WEDNESDAY, November 24th. 
ROYAL SOCIETY OF ARTS. 
8 p.m. Meeting at John-street, Adelphi, W.C. 
Telegraphy," by Mr. T. Thorne- Baker. 


THURSDAY, November 25th. 
THE INSTITUTION OF ELECTRICAL ENGINEERS. 

8 p.m. Meeting at the Institution of Civil Engineers, Great George- 
street, Westminster, S.W. Paper оп “ The Present Aspects of 
Electric Lighting." by Messrs. Н. W. Handcock and А. Н. 
Dykes. 

FRIDAY, November 26th. 
PHYSICAL SOCIETY oF LONDON. 

ó p.m. Meeting at the Imperial College of Science, Imperial In- 
stitute-road, South Kensington. Agenda: (1) “ The Effective 
Resigtancé and Induetance of@ Helical Coil" by Mr. J. W. 
Nicholson. (2) '* Ductile Materials under Combined Stress." 
by Mr. W. Асе. I The Recoil of Ra dium C from 
Radium B," by Messrs. W. Makower and S. Russ. (4) * The 
Sun's Motion with respect to the .Ether,” by Mr. C. V. Burton. 


NORTHAMPTON INSTITUTE ENGINEERING SOCIETY. 
5:45 p.m. Meeting at the Northampton Institute, St. John-street. 
Clerkenwell, E.C. Paper on Single-phase Electric Traction“? 
by Mr. T. A. Collett. 


The Corps of Electrical Engineers (London Division). 

Officer Commanding, Colonel. R. E. B. Crompton, C.B. 
Monday, Nov. 22nd, “ A " Company,—Technical Drill, 6:30 to 9:30 p.m. 
Tuesday, Nov. 23rd, “ В” Company.— Technical Drill, 6:30 to 9:30 p.m. 
Wednesday. Nov. 24th, —Gymnasium, 6:30 to 9:30. p.m. 

Thursday, Nov. 25th, * C Company.— Technical Drill, 6:30 to 9:30 p.m. 

Friday, Nov. 26th. Р” Company.— Technical Drill, 6:30 to 9:30 p.m. 

Saturday, Nov. 27th, “ C" Company.—Week-end run at Coalhouse Fort. 
Parade at Fenchurch.street Station, 3 p.m. Tickets will be issued at 
the Station. 


Paper on 
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WOLVERHAMPTON CORPORATION TRAMWAYS AND 
MOTOR OMNIBUSES. 


The number of tramways in this country on which a surface 
contact system is in use may almost be counted on the fingers 
of one hand, and among these tramways the undertaking 
which is best known, and which has received the severest test, 
is that of the Wolverhampton Corporation. It will be remem- 
bered that the Lorain surface contact svstem is there in opera- 
tion, and is said to have proved very satisfactory, although 
the isolation from surrounding tramway networks is, of course, 
a slight disadvantage. 

The Tramways Committee, in their report to the Council 
on the working of the undertaking for the year ended March 
31, 1909, whilst regretting that the receipts, in common with 
most’ other tramway undertakings, show a considerable 
decrease, compared with the revenue recorded last year, draw 
attention to the substantial decrease in the working costs per 
car-mile of the Lorain system. 


The length of single track on which the Lorain system is in 
use is 20 miles, and the car-mileage for the year ended March 
3ist last was 962,681. Since the number of passengers 
carried was 9,050,459, the average number of passengers per 
car-mile works out at 9-4. The number of passengers shows a 
decrease of about 400,000, compared with last year's figure, 
which represented 9-68 passengers per car-mile. 

The items in which most interest is probably centred are 
those of units used per car-mile and repairs and maintenance. 
Аз regards the former item, the total number of units used for 
traction and car lighting was 1,502,068, or 1:56 units per car- 
mile, which cannot be considered as an excessive current con- 
sumption, and is also less than the figure of 1-60 units per car- 
mile recorded last year. 

The working expenses amounted to 6-374d. per car-mile, as 
against 6-509d. per car-mile a vear ago, and it is satisfactory 
to notice that а reduction has been made in the cost of main- 
tenance and repairs, which now totals only 1-183d. per car-mile. 
Attention should also be drawn to the fact that the Lorain equip- 
ment has cost 0-243d. per car-mile, a considerable reduction 
on last year's figure. 

As will be seen from the analvsis of the accounts below, the 
gross profit amounted to £17,048. Of this £4,505 was set 
aside as a provision for renewals. and after providing for 
interest, sinking fund, &c., a net balance of £746 resulted. The 
renewals fund now amounts to £26,59]. 

The accounts are also of more than usual interest, since thev 
contain particulars of the working of the Corporation's motor 
omnibuses, which are run in connection with the tramwavs. 
Further reference to the cost of running these omnibuses will 
be found below, following the analvsis of the tramway accounts. 


ELECTRIC TRAMWAYS. 
Per car-mile. 


Operating Expenses. 1908-9. 1907.8. 
Electricity . £7,042 1 756d. 1:802d. 
Wages of motormen, &c. 1,992 1:970d. 1:962d. 
Wages of oilers and cleaners... 662 ... 0°165d. 0°169d. 
Oil, grease, &с......... cee — —L[I— 172 ...: 0:043d. 0:047d. 
Track cleaning, &c................ 380 ... 0°094d. 0:078d. 
Tickets- &G. 2h db nose eode 122 0:031d. 0:034d 
Fuel, light and water 218 0:063d. 0:072d 
Uniforms 2420 iere p este ais 245 0 061d. 0:070d 
Ticket check m 588 ... 0:097d. 0:087d 
Miscellaneous ..................... 61 0:017а. 0:021d 

Total Operating Expenses. £17,258 4:303d. 4:342d. 

General Expenses. 

Salaries and wages £1,097 ... 0274d. 0°248d 
Rents, rates and taxes ......... 1,555 ... 0°338d. 0:3530d 
Insu seed e IEEE 659 0:162d. 0:160d 
Printiug and stationery ......... 100 0:0254. 0:029d 
"Compensation  ......... а... 69 ... 0°017d. 0:015d 
Miscellaneous . 291 ... 00724. 0:077d 

Total General Expenses .. ... £3,562 0:888d. 0:859d. 


Repairs and Maintenance. ! | 
Permanent way .................. £1,542 ... 0-555а. ... 0:5054. 
Feeders, & .................. ..... 45 ... 0°0114. ... 0°0124. 
Rolling stock...... —— ÓÓ И. 2,143 0°534d.. .. 0:650. 
Buildings 154 0:033d. ... 0°035d 
ohr... é 108 ... 0:027а. ... 0 029d. 
Lorain track equipment 559 ... 01594. 0:160d. 
Lorain car equipment ............ 417 ... 01044. 0:139d. 
Total Repairs and Maintenance £4,746 1:183d. 1:308d. 

TOTAL WORKING EXPENSES (ez. 

Capital Chargesand Renewals) £25,566 6°374d. 6:509d. 

TOTAL REVENUE (from all 
sources) .. £49,614 ... 10'624d. 10:929d. 

BALANCE carried to Net 
Revenue Account £17,048 ... 425d 4°42d. 


Interest on capital absorbs £7,492 (1-868d. per car-mile) and 
sinking fund £4,346 (1-083d. per car-mile), whilst £4,505 (1-123d. _ 
per car-mile) goes to the reserve or renewals fund, £573 for 
extraordinary items of expenditure, £82 to meet the loss on the 
omnibuses and the balance of £747 is unappropriated. 

The details of the capital expenditure to March 31, 1909, are 
as follows :— 

Net cost of undertakings purchased from Wolverhampton 


Tramways Co. and British Electric Traction Co. ...... £30,091 
Reconstruction of track and extensions . . 115,985 
- electrical equipment 18,697 

Lorain equipment . . C 56,099 
Car depot дне estera ses наведванне Nossa Pak ao tacui — 15,810 
Miscellaneous ............ JJC ͤ CBE ee 10,569 
Total Capital Expenditure .......... —— £257,531 


With regard to the motor omnibuses. three of which were in 
operation, the mileage for the year ended March 31, 1909, was 
54,788 miles, and the cost of running was as follows, figures 
being also given for the previous year’s operations :— 

Motor OMNIBUSES. 
Per omnibus-mile. 


Operating Expenses. 1908.9. 1907-8. 
Pl! £412 1:8 6а, 1:819d. 
Wages of drivers, &c. ............ 565 2:476d. 2°423d. 
Wages of cleaners, &c. ......... 86 0°378d. 0.4714. 
Oil, grease, & t 49 0:213d. 0°227d. 
Lighting omnibuses ............ 44 0°193d. 0:178d. 
Tickets, Ke. на 5 0:023d. 0:022d. 
Uniforms 4:1 88 20 0:089d. 0:085d. 
Miscellaneous ..... ......... ..... 1 0:001d. 0:002d 

Total Operating Costs £1,182 5:179d. 5:153d. 

General Charges. 

Licences . NN £135 ... 0°059d. 0°056d 
Insurances ....................... 105 .. 0°450d. 0:446d 
Stationery and miscellaneous.. — — — 0:011d 

Total General Charges £116 0:509d. 0:513d 

Maintenance, Repairs, &c. E di 
Тугев осо аә —€— £531 .... 2:327d. 2°540d. 
Rolling stock 437 1:913d. 1:629d. 
Depreciation ........................ 483 2:116d. 2:036d 

Total Repairs, & . £1,451 6:356d. 6:205d 
Bankers’ interest £37 ... 0162d. ... 02194. 
TOTAL EXPENSES (see Note). . . £2,786 ... 12:206d. ...12:070d. 


NorkE.— These figures do not include any provortion of the general 
management expenses, rents, rates, &c., the whole of which is charged 
to the electric traction account. 

The revenue was £2,704 (11-8444. per car-mile), leaving a 
net loss of £82, compared with a loss of £234 last year. 


Radium Factory in Sweden.—H. M. Consul at Stockholm 
reports that а company for extracting radium from an ore 
known a3 Kolm has now been formed in Sweden, and that a 
radium factory is being started at Lidingó, one of the suburbs 
of Stockholm, by the Kolm Company. It is stated that the 
company have purchased ground at Billingen, where quarrying 
is now being carried on. They hope to have the factory, which 
will employ about 120 men, ready by the spring of 1910. The 
Kolm Company calculate that they will be able to produce 
4} grammes of radium annually, and have already come to an 
understanding with a French factory as to the delivery of 
S wedish radium to the latter. 
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PRESIDENTIAL ADDRESS OF DR. GISBERT KAPP TO 
THE INSTITUTION OF ELECTRICAL ENGINEERS.* 


Summary.—The author reviews the present position of electrical 
engineering, indicating the more important developments and general 
tendencies. Generators, transformers, and motors are first considered, 
after which the applications of electricity to industrial developments are 
reviewed—viz., distribution of power, electric railways, winding engines, 
rolling mills, electric steel furnaces, fixation of atmospheric nitrogen and 
electricity in agriculture. In conclusion, a few remarks are made in 
regard to the lack of prosperity in the electrical industry, and to the 
possibility of the Institution doing something to accelerate the introduc- 
tion of electricity into our great industries. 


I propose to follow the example set 10 years ago by a former 
president, who, in his address from this chair, passed in review the 
then state of electrical engineering, but I must content myself with 
drawing attention to a few only of the novel features in design of 
electrical apparatus, and to a few among the many applications of 
electricity to industrial processes. I will first take a ‘comprehensive 
view of the industry as indicated by the capital invested. The 
figures for 1899 and the middle of the present year are as follows :— 
Telegraphs| £34,284,907 and £36,283,038 respectively, telephones 
£7,729,626 and £22,132,641, electricity (supply companies) £9,265,793 
and £45,743,744, electricity supply (municipalities) £8,531,167 and 
£51,796,604, electric traction £20,808,959 and £185,192,296, electric 
manufacturing £16,799,152 and £42,486,269, electrochemistry and 
miscellaneous £8,558,065 and £12,253,622; total £105,977,719 and 
£385,888,214 respectively. We may take our membership ав а 
rough indication of the number of persons engaged in the 
electrical industries. In 1899 our membership was 3,254, now it 
is 6,117—nearly double; but the capital employed in 
these industries is nearly quadrupled, so that each man, 
or group of men, can now produce, control or utilise, 70 
per cent. more wealth than was the case 10 years years 
ago. This shows that we have made considerable 
technical progress. 

Generators.—The modern tendency is to instal very 
large units. The General Electric Co. of New York 
have built several turbo-alternators of 14,000 kw. at 
9.000 volts pressure, and the power house of the Nor- 
wegian Nitrogen Co. at Svälgfos, near Notodden, has been 
fitted up with four water turbine-driven three-phase 
alternators, each for 10,500 K. v. a., and developing 7,000 
kw. at a power factor of 0-67, the terminal pressure 
being 10,000 volts at 50 frequency. As the total losses 
at full load amount to 320 kw., special ventilating 
arrangements become necessary; air ducts are carried 
under the floor to each machine, but no provision is made to 
carry the heated airaway. Dr. Kloss, їп а Paper read before our Insti- 
tution about a year ago, pointed out that the scientific way of ventilat- 
ing turbo-dynamos is to take the air from the outside and discharge 
it to the outside of the engine room. The first part of his recommenda- 
tion is already being followed in modern stations, though the hot air is 
generally discharged into the room. There is, however, no difficulty 
in arranging for a discharge-through ducts under the floor, and this 
would certainly conduce to the comfort of the engine-room staff. 
No separate ventilator need be provided ; it is quite easy to mount 
a fan on each end of the rotor, and so to case in the whole machine 
that the air is forced along prescribed paths. 

In most modern electricity works the circulating and air pumps 
are driven by electric motors, but this method has been replaced at 
the works of the Allgemeine Elektricitäts Gesellschaft by a set of 
turbo-driven centrifugal pumps. Fig. 1 shows the arrangement for 
a 6,000 kw. turbo-alternator. A is a smal] steam turbine running 
at 2,000 revs. per min., which drives the circulating pump C, the air 
pump D, and a pump, D, which forces the water into the inlet 
chamber of the feed pump, the latter being also of the centrifugal 
type. No piston pumps at all are used, and the feed may be regu- 
lated without paying attention to the feed pump. Considerable 
space is saved by this modern way of dealing with the exhaust of 
turbines. The principle on which the air pump works is that water 
is discharged by the centrifugal pump wheel into a diffuser surround- 
ingit. The annular space between fan and diffuser is in communication 
with the condenser, and the water flying across this space takes the 

air with it and discharges it at atmospherie pressure at the outer 
circumference of the diffuser. The individual particles of water act 


* Abstract of the presidential address delivered on Thursday, Novem- 
-ber 11th. | 
* Exclusive of Government Telegraphs. 


as so many tiny pistons compressing and forcing the air forward. 
The water, which has been used for expelling the air, joins the water 
coming directly from the condenser, and is dealt with by the pump 
D,, as already mentioned. The feed water obtained by this method 
is absolutely free from air, and only 5 per cent. of make up for the 
feed is required. Since no piston engines of any kind are used there 
is no need for oil filters. 

From a Paper read by Mr. R. F. Halliwell before the Rugby Engi- 
neering Society, it appears that the cost of adding exhaust steam 
turbo sets to an existing installation of large size may be taken at 
from £6 to £10 per kilowatt exclusive of thermal storage. А German 
mining paper * gives some particulars of an exhaust steam turbo 
plant recently erected in the Osterfeld Mine in Westphalia. From 
the existing winding engines, compressors, fans, and other steam 
engines a maximum of about 50 tons of steam per hour was available. 
With a yearly output of 17 million units and allowing 10 per cent. on 
the capital cost for fixed charges, the use of exhaust steam turbines 
has resulted in an anual saving of about £20,000, or 34-5 per cent. on 
the capital outlay. 

A point which requires careful attention in the design of generators 
is the permissible drop. For safety, a large drop is desirable, whilst 
for regülation both the inductance and the demagnetising force of 
the armature should be kept as small as commercially possible. 
Thus, the best design is as usual a compromise, but by an ingenious 
method devised by Mr. Miles Walker and adopted by the British 
Westinghouse Co. this compromise has been made less difficult, 
especially in the design of turbo-driven alternators. The exciting 
coils are housed as usual in longitudinal slots in the rotor, but 
instead of arranging these coils symmetrically to the polar axis, Mr. 
Walker places the centre of the coils nearer to the leading edge of 
the pole, so that the teeth in that part of the rotor are more strongly 
magnetised than the teeth in the polar axis, whilst the magnetisation 
is weaker still in the teeth in the lagging polar edge. If the machine 
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works at а power factor not much less than unity, the armature 
currents weaken the induction over the leading and strengthen it 
over the lagging polar edges. Since the latter are not highly mag- 
netised to begin with, this strengthening action can take place fully, 
whilst the weakening action on the leading edge has much less effect 
on account of the initial saturation. Thus, on the whole, there may 
be no change or even a slight rise of total flux with an increasing load, 
so that the armature back magnetisation is compensated. 

The desire to reduce the cost and complication of switchgear 
and to make paralleling easy has led to the use of non-synchronous 
machines as generators. The mechanical construction is easier 
than that of the revolving field of an ordinary turbo-alternator, and 
since the air space can be made small, the power-factor is high. 
Prof. Niethammer f advocates the use of such generators in connec- 
tion with converters for railway sub-stations, in which case no other 
source of alternating current would be required, the converter itself 
producing the excitation of the generator. He estimates the overall 
efficiency of a 3,000 kw. set at 0:96. I do not know whether his 
suggestions have yet been adopted in practice, but I mention them 
as a possible and interesting development. 

There is some difficulty in the design of turbo-alternators for very 
low frequency, since the speed becomes insufficient for the satisfactory 
working of the turbine. To meet such cases Mr. E. Ziehl has devised 
a type of alternator which he calls a double- field generator 
(Doppelfeld generator).t The principle may be explained as follows: 


Imagine a non-synchronous motor having precisely the same three- 


Glückauf,“ Vol. XLV., p. , 1908. 

t “ Zeitschrift des Vereines Deutscher Ingenieure," Vol. LIII., p. 
1009, 1909. 

1° Elektrotechnischer Zeitschrift," Vol. XXVI, p. 617, 1905, and 
Vol. XXX., p. 473, 1909. . 
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phase winding in stator and rotor, and let the circuits be connected 
either in series ог parallel in such a way that a three-phase current 
sent through the machine will produce fields which in stator and 
rotor revolve in opposite sense. If. now, the rotor be driven bv 
power in a sense opposite to that of its own field and with a speed 
corresponding to twice the frequency. the field produced by the rotor 
currents will in magnitude and direction of motion be identical with 
that produced by the stator currents. Thus each of the two wind- 
ings contributes one-half of the field common to both. At the same 
time the demagnetising action of each winding is eliminated by that 
of the other. The machine cannot work alone, but must be excited 
from some synchronous generator and. it cannot give a wattless 
current. Mr. E. Ziehl claims the following advantages: Since the 
E.M.F. is generated in both windings only half the flux as compared 
with a synchronous generator is required ; hence less hysteresis loss. 
smaller radial depth of stampings. and less copper weight. which is 
due partly to the small air-space and partly to the shorter pole-pitch. 
All these tend to reduce the cost of manufacture. Since the machine 
can only give a watt current, a short-circuit on the mains cannot 
damage it. The paralleling is easy. 

Transformers.—Thanks to the researches of Sir Robert Hadfield, 
which have resulted in the production of the excellent material known 
as alloyed iron, the science of transformer making has developed in 
a remarkable degree. In transformers also there is to be noticed а 
general tendency towards large units. The largest European trans- 
formers of which I could find a record are some made by the Siemens- 
Schuckertwerke. They are of three-phase 6,750 k.v.a. capacity, oil 
cooled, for 66,000 volts on the high-pressure side. The cooling 
arrangement is unusual, but probably very efficient. It is shown. 
in Fig. 2. Usually the case is made much higher than the trans- 
former, and the upper part is used for housing the water pipes. In 
the arrangement shown the case is just high enough for the trans- 
former, and no attempt is made to cool the oil in the case, but by 
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means of an oil pump a definite and forcible circulation within the 
case is induced, whilst at the same time the oil being passed through 
a worm outside can be effectively cooled. This arrangement is 
especially useful in cases where the cooling water is dirty. The use 
of oil as a filling medium has made it possible to build transformers 
for very high pressure. The reduction in weight of transformers 
due to the use of alloyed iron, large units and vigorous cooling is 
very remarkable. Аз an example of good modern practice I take a 
Brown-Boveri transformer for 4.600 kw. at 27.000 volts. 50 fre- 
quency, three-phase. oil-cooled, with water coils in the case. The 
active material, by which term I mean the iron carcase and copper 
coils, but exclusive of case or fittings, weighs only 3.124 kg. per 
kilowatt, and. the efficiency is 98-6 per cent. at full non-inductive 
load. In an Oerlikon 27.000-volt 3.500 kw. transformer the active 
iron only weighs 2 kg. per kilowatt output. and the efficiency is also 
nearly 99 per cent. This transformer is the more remarkable as no 
oil, but forced draught. is used. Such an arrangement is safe enough 
in the pure air of the high Alps. but it would be risky to adopt it in 
a town like London or Birmingham for any but a moderate pressure. 
Generally the modern tendency is to rely on oil for insulation, and, 
for units above a certain size. on water as the cooling medium. 

The aim of the designer of transformers for power or light supply 
is to reduce the inductive and ohmic drop as much as possible. If, 
however, the transformer is intended for furnace work it is better to 
allow a rather large inductive drop во as to reduce the rush of current 
in the event of a short-circuit in the furnace. Mr. Yazidjian* has 
pointed out that the power factor of the primary current is not much 
lessened thereby, whilst the element of safety thus introduced is 
worth having. | 


* ** Elektrotechnische Zeitschrift, Vol. XXX., p. 57, 1909. 
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Motors. — The manufacture of alternating- current motors has: 
become perfectly standardised. and no startling improvement can 
be expected in the ordinary induction motor. Inventors are, how- 
ever, busy in devising means for reducing the speed of such motors. 
and in this connection I must draw your attention to the principle 
of cascade working which has recently been developed by Mr. Hunt, 


of the Sandycroft Foundry. who has, by an ingenious method of 
grouping the coils. succeeded in adapting the cascade principle to 


one motor only. He is thus able to run an eight-pole motor at the- 
speed of a 12-pole motor whilst getting a better power factor than is 
possible with the orthodox way of using two motors in tandem. As 
he has offered a Paper on this subject to this Institution, I will not 
anticipate his communication by a further description. Attention 
may also be called to the system of speed regulation for three-phase 
motors worked out by Mr. Aichele, the chief designer of Messrs. 
Brown-Boveri. The motor has been applied in their latest Simplon 
locomotives, and a description of it has recently been published bw 
Messrs. E. Thomann and K. Schnetzler.* The rotor is simply a. 
squirrel cage, and has no slip rings and no outside electrical connec- 
tions whatever. The bars are ventilated copper tubes, and the end 
connections are designed to stand a temperature of 200°C. to 250°C.. 
when an exceptionally large starting current is developed. The 
stator has two distinet windings, one for 16 and the other for 12 poles. 
and each winding can, by means of a pole-changer, beso grouped as 
to produce half its normal number of poles. E 

А remarkable improvement in single-phase motors has been 
devised by Mr. Deri, and practically developed by Messrs. Brown- 
Boveri. Two sets of brushes are employed, one being fixed in the 
polar axis of the stator and the other so adjustable as to include 
different angles with the fixed brushes. The effect of shifting the 
brushes is analogous to changing the impressed voltage on an ordinary 
continuous-current series motor, and thus, by adjusting the brushes. 
the torque and speed may be regulated. This property renders the 
Deri motor valuable in all cases where delicate speed regulation is 
essential, It is largely used for working passenger lifts and other 
hoisting machinery. and also for driving ring-spinning frames, the 
speed regulation in the latter case being automatic. Another 
application is for electric railway working. 

The well-known Winter-Eichberg motor as first developed for 


railway work had a series characteristic; recently Mr. Eichberg has 


altered the winding so as to give the motor a shunt characteristic, so 
that it runs at constant speed whatever the load within its range. 
The motor is started as а series machine, and when up to speed, or 
nearly so, it is switched over by its controller to the shunt condition. 
With a motor of this type in my laboratory I have found the inven- 
tor's claim that the power factor is very nearly unity at all loads 
quite borne out in practical work. 

Electric Transmission of Power.—There has been a considerable 
development in late years, but it has been on different lines in diffe- 
rent countries. With us it is not so much a question of carrying 
power a long way as of distributing large amounts of power at 
In 
England a pressure of 20,000 volts may be considered as an upper: 
limit for most cases. but on the Continent and in America higher volt- 
ages are very often necessary. The voltage is limited not so much by 
the dielectric strength of the insulators as by dispersions of electricity 
through the air and the consequent loss of power. In this connec- 
tion some admirable experimental work has recently been done by 
Mr. R. D. Mershon f to determine the maximum voltage which may 
be used under given conditions on an overhead three-phase line. 1 
find that the following somewhat simpler expression represents 
fairly well the critical P.D. in virtual kilovolts— 

0-115% 1 х 

0-5 4- 1 ioe) log, 
where b is the barometric pressure in millimetres of mercury. 
r is the radius of the wire in centimetres. s the distance between the 
two wires in centimetres, and v is Mershon's `* vapour product 
namely. the pressure of saturated steam in millimetres of mercury 
at the given temperature multiplied by the relative humidity. 

The connection of an underground cable with an overhead line 
constitutes a special danger to the cable from atmospheric discharges. 
To protect the cable efficiently in such a case is not an easy problem. 
but a solution of the difficulty has been found and put into practice 
by Mr. Semenza, f of Milan. The frequency of a lightning discharge 
may be anything between 20.000 and 10 millions. If, then, a capa- 
city and inductance tuned to any of these frequencies are placed in 
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series and connected to the line, a current of that particular fre- 
quency will flow to earth as if the connection were direct. Even if 
the frequency were only approximately that to which the set was 
tuned, the reactance would not be excessive and the protection 
would be sufficient. А set for one million frequency may con- 
veniently be formed of two Moscicki condensers in parallel, having 
together a capacity of 0-01 mfd. and an inductance of 2-54 micro- 
henrys. 

I must also refer to another recent invention, the object of which 
is the prevention of the infiltration of high-pressure current into low- 
pressure lines Ап instrument was perfected last year by Mr. 
Arcioni, of Milan, and is now being gradually taken up on the Conti- 
nent, which cuts off the current automatically in the low-pressure 
circuit as soon as its potential to carth exceeds a predetermined 
limit. The essential parts are three electromagnets with shaded 
poles connected star fashion, with the centre point earthed, to the 
three wires of the low-pressure system. In front of the poles are 
the three legs of a star dise mounted on a counterweighted spindle. 
As long as the three wires have normal P.D. to earth the torque 
exerted by the shaded poles is insufficient to raise the weight, but if 
through infiltration of high pressure the electrical centre is displaced 
the torque increases, the weight is raised and makes contact in а 
relay circuit, which then trips the main switch. Last year I tested 
the Arcioni safety device on the Milan system, making artificial 
leaks from the 6,000-volt network to a local secondary lighting 
circuit, and found the action absolutely reliable. 

The commercial development of electric power distribution on а 
large scale in this country by companies established for this purpose 
may be said to have begun with the present century. Of such com- 
panies there are now over а dozen at work in this country. and in an 
сеси to the Paper details are given of the most important of 
them. 

The public generally. and. even some engineers, are still under the 
impression that а country of abundant water power offers better 
opportunities for electric power distribution than a country of cheap 
coal but that this is in reality not so is demonstrated by the great 
development which power supply has reached in this country. In 
the country of waterfalls industries have to be introduced in order 
to utilise the power made available through electric transmission, 
whilst in the coal country highly developed industries of different 
kinds are already there. Although in this country we have only little 
water power, the deficiency is made up by other sources of energy 
which now mostly run to waste. Mr. C. H. Merz, in an admirable 
Paper read before the Iron and Steel Institute,* pointed out that 
within the area served by the North-East Coast power system, the 
gas obtained as a by-product of the coke ovens could be made 
to yield continuously 150.000 н.р. if burned under boilers, and 
250, 000 H.P. if used in internal-combustion engines. At the date of 
the Paper the three companies had at work five such“ waste heat“ 
stations. An essential part of this system of working is the linking 
up of all generating stations into one common network, and this 
nceessitates the employment of some safety device on the cables. 
Such a safety device has been introduced by Messrs. Merz & Price.t 

Electric Railways.—I must restrict my remarks to the use of 
alternating currents. I am quite aware that there are some enthu- 
siastic adherents to the direct-current system who recommend work- 
ing main lines by overhead wire: at some 3,000 volts, but the majority 
of practical men hold that alternating current in some form or other 
must be the means to supply power to the traction motor. The only 
question on which there may be still difference of opinion is whether 
the current shall be three-phase or single-phase. Electricians prefer 
the former, railway men the latter, mainly on account of the greater 
simplicity of the overhead work. It seems likely that the single- 
phase system will be the one more generally adopted. 

In Italy the Government have decided to electrify 337 miles of 
track on the three-phase system. As in Germany, Austria, England, 
Sweden and America the single-phase system is preferred, this 
decision is highly interesting. Mr. Verola, the chief engineer of the 
electrical department of the Italian State Railways. has been good 
enough to give me the reasons for this decision. He says: The 
decision to use the three-phase system is not final, but the system is 
considered preferable as а beginning for the lines at present under 
electrification. In the case of the three lines (Pontodecimo- Busalla, 
Bardonecchia Modane, and Savona-Ceva) which are about to be 
opened, the service is extremely heavy, trains of 400 tons and over 
having to be hauled up on long grades of 25 to 35 per cent. at a speed 
of 45 km. per hour. With the three-phase system it is possible to 
comply with these conditions by using two locomotives. These 
weigh each 60 tons, and develop each at the one-hour rating 2,000 n.r. 
They have five driving axles and two motors, which are placed above 
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and between the three middle axles. Connecting rods transmit the 
motion from the motor to the driving axles. The three-phase 
system has the advantage that in running downhill the speed cannot 
exceed a certain limit, whilst recuperation of energy is possible. 
With the single-phase system the weight of the motors would be at 
least doubled, resulting in a greater expenditure of energy, more 
especially as we shall be obliged always to use two locomotives to 
each train. The advantages of wider speed adjustment in running 
and better efficiency in starting are not of importance, since the 
grades are long and fairly uniform, and the distance between stations 
is great, whilst the latter are all on the level. For these reasons, 
and also on account of uniformity in the service, it is probable that 
also some future electrifications will be on the three-phase system, 
notably that of the prolongation of the Valtellin line to Milan, which 
will shortly be taken in hand. It is, however. highly probable that 
some other lines will be worked single phase. One of these is the 
line Turin-Pinerolo-Torre-Pelice, where widely different speeds are 
necessary, the maximum being 80 km. per hour for 100-ton passenger 
trains." : 

In Switzerland the Federal Government appointed some years. 
ago а committee of electrical and railway engineers to report gener- 
ally on the question of electrifying the Swiss railways. From 
private conversations I have had with Swiss railway men, I incline 
to the belief that the decision will be in favour of the single-phase 
system, especially since by the use of the Deri type of motor it has 
been found possible greatly to simplify and also lighten the accessory 
equipment. The first test of this motor for traction was made on 
the three-phase Engelberg railway, one phase only being used. No 
resistances, auto-transformer, contactors, regulating switches ог 
controllers of the usual construction are required. The starting and 
the regulation of the tractive force and speed is effected simply by 
shifting the brushes. & Thus all the driver has to do is to attend to a 
hand-wheel, whose motion is transmitted to the brush rockers by 
positive mechanical gearing. 

Аз to frequency, comparative estimates made for 15 and 25 periods 
and for single-phase working have shown a saving for the lower 
frequency for the rolling stock and line as regards weight and cost, 
but an inerease as regards generating and transforming plant. On 
the whole the balance is slightly in favour of the lower frequency. 
and as this has also been already adopted. in the south of Germany 
and in Italy the Swiss committee recommends 15 periods as a stan- 
dard, with a latitude of 10 per cent. up and down. 


Winding Engines and Rolling Mills.—Many special systems have 
been devised, but all of them make use of two broad principles, 
namely, the use of a flywheel as a store of energy, and some means 
whereby the direct-current voltage supplied to the armature of the 

motor may be varied without sensibly diminishing the total power 
supplied to the armature. As examples of modern English practice 
in direct-current rolling-mill electrification, Dr. Kapp described the 
plant supplied by the Electric Construction Co. to the steel works of 
Sir Alfred Hickman, at Bilston, and as an example of a reversible 
mill driven by three-phase current the plant supplied by the British 
'Thomson-Houston Co. to Messrs. Dorman. Long & Co. In appen- 
dices to the address are given a list of electrically-driven rolling mills 
in English works and of clectrically-driven winding engines supplied 
by Messrs. Siemens Bros. to English pits. 


Electric Steel Furnaces.—The reduction of iron ore by heat applied 
electrically has not yet advanced much beyond the experimental 
state. A plant for the electric production of iron direct from the 
ore has been erected in Domnarfvet, Sweden,* but the production 
is only about 6 tons a day. А saving of two-thirds of a ton of coke 
per ton of pig produced there represents the commercial advantage 
of electric reduction of ore, and against this must be set the cost of 
energy. "This process could therefore only be successful in а country 
where electrical energy is exceedingly cheap and fuel very dear. In 
the manufacture of steel from pig or the refining of steel the outlook 
is far more hopeful; in fact, the experimental stage has long been 
passed and the practical results obtained are eminently satisfactory, 
not only in a technical, but also in a commercial sense. Reference is 
made in the Address to the Girod, Stassano and Héroult furnaces. 
From number of publications on the subject it would appear that a 
all three furnaces are in point of energy consumption approximately 
equal. For a capacity of 2 to 3 tons the average requirement per 
ton of finished steel is about 1,000 kw.-hours when the charge is 
introduced cold, and about 400 kw.-hours when it is introduced in 
a molten state. A drawback inseparable from the employment of 
electric arcs is the great fluctuation in the load. This difficulty is 
overcome with the so-called induction furnaces.” Reference is 
made in the address to the Kjellin and Róchling-Rodenhauser fur- 
naces The energy required per ton of steel is given by Kollmann 
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as 125 kw.-hours for rails and 250 kw.-hours for tool steel, the charge 
being in both cases introduced in the molten state. 


Fixation of Atmospheric Nitrogen.—In this connection the two 
methods referred to are. (1) the Birkeland-Eyde system, first intro- 
duced in Norway, and (2) Frank-Caro system, first introduced in 
Italy. The Notodden factory, fitted with four 7,000 kw. generators 
and 32 furnaces, has а yearly production of 20,000 tons of nitrate of 
lime, and а second. factory on the Rjukan Fall is in course of con- 
struction. It is expected to be in working order in 1911, when the 
yearly production will be increased to 100.000 tons. Reference is 
also made in the address to the Paper by Cramp and Hoyle.* and to 
a new process f for the production of nitrous compounds, which is 
the invention of Messrs. Schoenherr and Heszberger. and is being 
introduced on a large scale in Norway by the Badische Anilin und 
Sodafabrik. In this process air is passed through an iron tube in 
which an alternating-current arc of 5 metres length is maintained 
under a pressure of 4,200 volta, "The air enters one end of the tube 
by a series of tangential holes, and the rotary motion thus produced 
keeps the arc confined to the axis of the tube. Each arc absorbs 
600 H.P. The inventors claim a greater yield of fixed nitrogen than 
is obtainable under the Birkeland-Eyde method, and а compound 
richer in nitrogen—namely, 18 per cent. against 13 per cent. The 
owners of the patents, who have pooled their interests with the Nor- 
wegian Nitrogen Co., propose to erect large works in the western 
parts of Norway, utilising about 400,000 н.р. 


Electricity in Agricullure.—The discovery that electrification of 
the atmosphere immediately above the plant stimulates in certain 
cases its growth is already 30 years old, but only recently has this 
idea been practically developed—first by Prof. Lemstróm in Sweden, 
and more recently still by Sir Oliver Lodge, in collaboration with 
Mr. J. E. Newman and Mr. R. Bomford. 


А network of galvanised iron wires is stretched over the field to be 
treated and suspended 18 ft. from the ground from wooden posta 
ТО yds. apart and oil insulators. The network is positively elec- 
trified to from 60,000 to 100,000 volts by means of an induction-coil 
mercury gas break and Lodge rectifying vacuum valves. The 
amount of primary power required per acre is very small, about 10 
to 20 watts. "The installation is run for five or six months during 
eight to 10 hours each day, and the total expenditure of energy is 
only about 20 B.O.T. units per annum per acre. Under this treat- 
ment the increase in the yield per acre is about 30 per cent., but 
under certain conditions it may be even more. The system is in use 
on several farms in this country. on six farms in Germany. and on 
one farm in Holland, 


In conclusion, when one reflects that nearly every industry in the 
country has been, or might be. furthered by the use of electricity in 
one form or another, one comes to see than an enormous field of 
useful work is open to the electrical engineer. How. then. comes it 
that electrical engineering is not as prosperous as it might be? 1 
have frequently visited Continental shops. and I am convinced that 
British shops can turn out work equally well and generally at a 
slightly lower prime cost. There is certainly no justification in 
reproaching the makers of electrical plant with backwardness ; and, 
moreover, it is bad business policy. If. however, the reproach is 
levelled against the potential users of such plant there is some justi- 
fication, and also a reason. Our great staple industries are old 
established and have been fairly prosperous for generations: those 
on the Continent are of recent growth. and had to struggle into 
existence against English competition. To become successful they 
had to adopt every improvement which science put at their disposal. 
With them the application of electricity is almost а vital matter ; 
with us only a desirable improvement. To accelerate progress we 
must educate the potential users of electrical plant. A beginning 
in this direction has already been made by the managers of electric 
light stations. On the Continent every large electrical engineering 
firm has a literary department whose business it is to educate possible 
customers by issuing artistic and well-written leaflets describing 
recent installations. Here, such literary departments are the excep- 
tion ; and thus it comes about that we hear so much about the great 
advances made on the Continent and so little about equally good 
work done here. 


Our Institution can also do something to accelerate the introduc- 
tion of electricity into our great industries. By arranging for Papers 
which shall be of interest to the particular industries carried on in 
the district of each local section, our Institution can further the 
adoption of electricity in these industries, and this will not only be 
to our own advantage, but even more so to the advantage of those 
whom we serve. 
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THE INSTITUTION OF CIVIL ENGINEERS. 


At the meeting of the Institution of Civil Engineers last 
week, Dr. W. C. Unwin, F.R.S., vice-president, in the Chair, 
three Papers were read dealing with English experience in 
electric railway working. We give below abstracts of these 
Papers. The first was as follows :— 


The Single-phase Electrification of the Heysham, Morecambe and 
Lancaster Branch of the Midland Railway." By J. DALZIEL 
and J. SAYERS. 


The authors state the reasons for the electrification of the Heysham- 
Morecambe and Lancaster section of the Midland Railway on the 
single-phase system, showing why the railway company adopted this 
system as being more probably applicable to their future require- 
ments than the direct-current system hitherto used in this country. 
They explain that the choice of this particular section of the line for 
a more or less experimental electrification was partly due to the 
fact that it could be worked from an existing power-station at 
Heysham. Though the traffic is light it is long-hour throughout the 
year, and, consequently, is expensive to work by steam. so that 
there was scope for saving in working expenses; also the summer 
traffic is heavy and liable to congestion. two of the stations being 
terminals, and there being a considerable local traffic between More- 
cambe and the third station, Lancaster, which tends to congest the 
main line trains. А description is then given more or less in detail 
of the principal parts of the overhead equipment and machinery 
installed for traction purposes in the power station, and of the rolling 
stock. 

In the course of this description. and in the Appendix, notes are 
given as to the effect. on the overhead wiring of lightning and atmos- 
pheric electricity, of bond resistance, of the impedance of the return 
rails, of the paths of the return current, and of the effect of the 
alternating current on telegraphs and telephones. The question of 
dealing with tunnels is also raised, though there is no tunne! on the 
electrified section. In the description of the power station it is 
shown how the alternating current for the infrequent service is 
obtained from the existing direct-current generating machinery. and 
how the heavy traction '* peak " loads are arranged to be dealt with 
from the comparatively low-capacity power station. 

The electrical equipment of the rolling stock which is of two 
types. respectively by Messrs. Siemens and the Westinghouse 
Company, is described, and the relation of the various parts to one 
another, their respective functions, and the points wherein the 
operation of the single-phase apparatus differs from that of direct- 
current apparatus, are shown. The weights of the respective motor 
cars, both as now running and as they would be with the equipment 
revised in accordance with the Midland Railway Company's and the 
contractor's experience, are given. It is shown how the two equip- 
ments have been arranged for working from the same master con- 
trollers and on the same train. The motors and the contactors are 
described in detail as regards their more special points. The results 
of tests of the equipments in their ordinary work on the electrified 
section, and also in special tests in accordance with the contractors? 
guarantee, are shown. These tests go very fully into detail as to con- 
sumption. motor charaetoristies, power-factors, &c., and in the 
Appendix are given diagrams and figures taken from the motors 
while at work on the line, and showing very exactly their perform- 
ance thereon in every respect. It is shown that the motor cars are 
required to work very similarly to locomotives, and take over daily 
from steam locomotives trains totalling up to a weight of 190 tons, 
which is 125 per cent. over the loading specified to the contractors. 
The Paper goes on to set out the disabilities under which it has been 
variously alleged single-phase apparatus labour—particularly in 
respect to its asserted unsuitability for high schedule speed, frequent 
stop. suburban and inter-urban traffic necessitating high accelera- 
tions—and to prove. from the results of special tests, made with a 
view to ascertaining the accelerating capabilities of the Heysham 
equipments, that single-phase apparatus is not only equally as eap- 
able of working such services as direct-current apparatus, but that 
the weight of the single-phase trains is only a very small percentage 
greater than that of corresponding direct-current trains. and that 
the energy-consumption is appreciably less. 

The Paper concludes by giving details of the results in service 
of the equipments, an indication of the probable cost per train mile 
of such service, detailed notes of the mileages accomplished and lost 
by defects, а note as to the development, cause. results and steps 
taken to remedy and obviate such defects, and detailed figures as to 
the amount of cleaning. repair and attention required ; also, where 
possible, the mileage life of the various wcaring parts, including 
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bows, commutators, brushes, bearings, contactor contacta, wheel- 
tyres, &c. | 


The second Paper was entitled 


** The Equipment and Working Results of the Mersey Railway under 
Steam and under Electric Traction." By J. ShAw. 


The Author presents а comparison of the equipment and working- 
results of the Mersey Railway when worked by steam and by elec- 
tricity. The railway runs under the River Mersey and joins Liver- 
pool with Birkenhead on the opposite bank. It was opened for 
traffic as a steam railway in 1886. Owing to many exceptional 
features connected with this railway the working expenses were 
always very heavy, and as the difficulty of maintaining efficient 
ventilation made the railway very unpopular with the travelling 
public, the revenue was insufficient to make a commercial success of 
the undertaking. The line suffered severely from the strong competi- 
tion of the ferry service between Liverpool and Birkenhead, which 
was owned by the Birkenhead Corporation. The question of adopt- 
ing a different form of traction was under consideration for many 
years, and finally, in 1900, the Company obtained parliamentary 
powers to substitute electricity for steam. The work was com- 
тепсей shortly afterwards, and the electric service was inaugurated 
in May, 1903. The final change was accomplished in a single night, 
no mixed passenger service being run. "The traffic conditions call for 
a train service of 194 hours per day with a peak load for a few hours 
in the morning to Liverpool, and another peak load for a few hours 
in the evening in the reverse direction. During steam working 
the peak was met by increasing the number of trains in service, and, 
under electric working, the peaks are met by increasing the number 
of cars per train, keeping the interval between the trains constant 
throughout the day. 

А number of comparisons of the respective train services are 
made in the Paper, dealing with the weights of trains, mileage, seat- 
ing capacity, speed, &c. The special feature about the electric 
rolling stock is the Westinghouse system of electro-pneumatic con- 
trol. For dealing with the heavy traffic the trains consist of four or 
five-car trains with а motor-car at each end. After the heavy 
service is over, the trains are divided about the centre, one motor-car 
and one trailer only being used for each train unit. 

In selecting & position for the power station the Company was 
exceptionally fortunate in having a site practically at the electrical 
centre of gravity of the system, which permitted of a distribution 
system being adopted which depended entirely on the conductor 
rails without the assistance of any copper feeders, except the short 
lengths which connect the rails with the power station. This method 
of distribution is probably the only one of its kind which has been 
adopted for heavy traction. The adaptation of the existing per- 
manent way to meet the new system of traction, necessitated many 
alterations being made, practically the whole of the track having to 
be relaid in order to arrange for the conductor rails being installed. 
The low-pressure hydraulic lifts at the two deep-level stations were 
retained for the new service, but the steam driven pumping plants 
were superseded by electrically-driven pumps. The speed of the 
lifts was also accelerated to permit of a l-minute service being 
maintained at each station. The large steam driven ventilation 
plant, which was à very necessary adjunct to the railway when 
operated by steam, has been superseded by three small electrically 
driven fans, which cost very little for maintenance, and. maintain 
the atmosphere of the tunnel in a very satisfactory condition. 

In order to make а comparison between the working resulta of the 
railway when operated by steam and electricity, three years' working 
results under both systems have been analysed, and for each system 
an average year of steam and of electricity has been arrived at. The 
working results are compared on the basis of total cost per annum, 
cost per train-mile, per ton-mile, and per seat-mile. The costs have 
been divided under various headings which make up the total cost of 
the locomotive and engineering departments. 'The departments 
of a railway which are most directly affected by the substitution of 
electricity for steam are the locomotive and carriage departments, 
and the tabulated results show that under electric working these 
costs have been reduced from 0-117d. to 0-089d. per ton-mile. With 
electric traction one pound of fuel, costing 8s. 9d. per ton, moves 
1 ton of load 2:29 miles at an average speed of 22} miles per hour; 
whereas, with steam, the same weight of fuel, costing 16s. per ton, 
moved the same load 2-21 miles at an average speed of 17} miles per 
hour. 

The effect of electric traction on the maintenance of the per- 
manent way has been to reduce the cost of maintenance per ton-mile 
from 0-0208d. to 0-0089d., or by 0-012d. per ton-mile. As regards 
the life of rails under the two systems, the average rolling load over 
the track before the rails require renewal is increased from 32 million 


tons to 47} million tons, The substitution of electrically driven | 


pumps for the working of the hydraulic lifts has decreased the cost per 
lift-mile from 85-2d. to 30-1d., a decrease of 55-14. per lift-mile. 

The effect of electric working on the working-results has been to 
decrease the cost per ton-mile, as follows :—(1) Total cost of working 
and maintaining the whole of the locomotive and engineering depart- 
ments from 0-238d. to 0-152d., a decrease of 0-086d. (2) Total costs 
of the railway, including general charges, &c. (but exclusive of in- 
terest on additional capital for electrification), from 0-344d. to 0-24d., 
a decrease of 0-104d. Summarised comparative results of the change 
upon the working and finances of the railway are given in three tables, 
which show, among other things, that the average speed, including 
stops, has been increased from 15-6 to 19-9 miles per hour, and the 
number of ton-miles per annum from 43 to 67 millions, while the 
total expenses per ton-mile, after allowing interest on additional 
capital for electric works, have been reduced from 0-344d. to 0-2928d. 
In the half-year ending June 30, 1908, the number of passengers 
carried was more than twice as many as in the last half-year of steam 
working (ended December 31, 1902), and more than 2} times as many 
season tickets were issued ; the seat-miles run per passenger showed 
а decrease of 30 per cent. ; and the passenger receipts per seat-mile 
an increase of 26-5 per cent. ; while the ratio of expenses to receipts 
decreased from 95:3 per cent.. to 69-8 per cent. | 

Just before electric working commenced, the Corporation of 
Birkenhead opened an extensive system of electric tramways 
which had the effect of reducing the railway's receipts consider- 
ably each half-year, as the tramways, being owned by the same 
Corporation who worked the ferry service, were specially laid out 
to feed that service, by giving extra facilities to passengers to reach 
the ferries from any part of the town. Since the electric service 
commenced the number of passengers using the railway has increase ' 
steadily each half-year. 


The third Paper was entitled 


** The Effect of Electrical Operation on the Permanent-way Mainten- 
ance of Railways, as Illustrated on the Tynemouth Branches of 
the North-Eastern Railway." Ву C. A. Harrison, D.Sc. 


This Paper deals with certain branches of the North-Eastern 
Railway, which the Company decided in 1903 to work by electric 
traction. They are known as the ‘‘ Tynemouth Branches —i. e., 
from Newcastle to Tynemouth direct and by the Riverside Line, and 
also from Newcastle to Tynemouth via Benton and Whitley Bay. 
The line as electrified was brought into use on July 1, 1904. It is 
therefore possible to form some idea of the effect of electric traction 
and the cost of maintenance. The total length of electrified line, 
including sidings, is 75 miles, and the average distance between the 
station stops is 1} miles. The current, at a pressure of 600 volts, is 
taken direct from the conductor rail by shoes fixed on the electric 
cars, the return current passing through the track rails which are 
bonded similarly to the conductor rail. 

The Paper describes the contact shoe, bonding, anchorage for 
preventing the creep of the rails, and the track cable terminals. 
It also compares the train service under steam and electrical working 
respectively. Although the train-mileage has nearly doubled, the 
car-mileage and ton-mileage are slightly less under the new condi- 
tions. The Paper also deals with the amount of wear on permanent 
way, which although greater under electric traction at points and 
crossings than with steam train working, is only slightly increased 
on the ordinary running line, either on the straight or on curves. Men- 
tion is also made of the methods of inspection of insulators, bonds, 
and electrical connections, and also the difficulties encountered owing 
to the presence of snow or ice on the conductor rail, which are over- 
come by the use of special ice scrapers fixed on the car. Although 
the pressure is 600 volts, there has not been a fatal accident due to 
electric shock to any of the Company's employees, and serious injury 
due to shock has been very exceptional, the men being provided with 
insulated tools, rubber gloves and mats for their protection. Fatal 
accidents through shock which have occurred on the electrified lines 
have, in all cases, been due to trespass. 

. The electric cars are of the open corridor type, lighted and heated 
by electricity, and ample space is provided for the comfort of the 
passengers. Trains can be made up of two, three, four, or any 
convenient number of coaches as may be required, up to а length of 
550 ft., which is of great advantage. Three electric parcels vans are 
used for dealing with the fish traffic between Tynemouth and 
Newcastle, and also work a service of parcels trains. These vans are 
also fitted with end buffers so as to haul ordinary horse boxes, fish 
waggons, carriages, &c., if required. 

The electric trains enable more work to be done at the platforms at 
the Central Station, Newcastle, than could be accomplished by 
trains, the work being facilitated by the fact that there are no engines 
to be attached and detached. They can be discharged and reloaded 
for а return journey in 2 minutes, and are all dealt with from three 
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platforms. The economising of platform accommodation is one of 
the most satisfactory features of electric train working. Another 
great advantage is that the signal movements are reduced by one- 
half. With the steam trains there are four platforms and eight 
signal operations, but with the electric trains there are only two 
platforms and four signal operations. 

Another important feature, especially for a service of frequent 
stops, is the high acceleration possible with clectric trains. А 
saving of time is effected without increasing the maximum spced, 
as will be seen from the following :—(1) Time occupied in running 
round trip from the Central Station to Manors North Station with 
steam train—68 minutes. Ditto, with electric trains—38 minutes 
(stopping at all stations). (2) Time occupied. in running from the 
Central Station to Tynemouth Station, via the Riverside Line with 
steam trains—35 minutes. Ditto, with electric trains—29 minutes 
(stopping at all stations). (3) Time occupied in running by express 
steam train from the Central Station to Monkseaton via Wallsend— 
30 minutes. Ditto, express electric train—25 minutes. The Paper 
gives an estimate of the annual cost of renewals, with а table, and 
concludes by showing that it would have been impossible to carry by 
the old steam service the number of passengers that are now being 
conveyed on the Tynemouth lines with the electric service. 


ELECTRIC CRANES.* 


BY.H. H. BROUGHTON. 
. (Continued from page 1027, Vol. L XIII.) 


Summary.—In this article several of the problems entering into the 
design of the slewing mechanism are dealt with. The method of 
determining the size of motor, when the several resistances are allowed 
for. is described; and the designs of roller bearings is considered at some 
length. Typical examples, by leading British and German firms, are 
given of slewing mechanisms, roller and footstep bearings, pressure 
rings, pillar bearings and turntables. 


SLEWING MECHANISM. 

Apart from jib cranes, which are almost invariably ar- 
ranged to turn on a vertical axis, the trolleys of many over- 
head travelling cranes are provided with a turn-table. 
When so arranged their utility is increased. Such cranes 
have a wide sphere of application in iron and steel works, 
shipyards, foundries and timber-yards. 

The slewing gear of jib cranes is usually operated from 
the motor by means of a train of gearing which drives a 
vertical shaft on which is keyed a steel pinion, which mates 
with а fixed slewing ring. The weight of the revolving 
superstructure is carried on a live ring of steel rollers, which 
bear top and bottom on tracks of cast steel. An alternative 
construction, much used on the Continent, is to support the 
weight of the superstructure on four or other number of 
wheels with bearings mounted on the truck. The slewing 
gears of revolving tower or hammer cranes are arranged in 
a similar manner. 

In determining the size of motor required it is necessary 
to take into consideration the force required to accelerate 
the moving part of the crane, and in some cases the effect 
of unbalanced wind pressure must be allowed for. The 
unbalanced wind pressure on a crane which is not sym. 
metrical about the vertical centre line mav be of enormous 
magnitude, and experiments have shown that symmetrical 
swinging structures also are liable to be subjected to large 
unbalanced wind pressures. Either of these two resistances 
may be, and generally is, of greater magnitude than the 
frictional resistances of the live ring and pivot. 

The total force F exerted at the radius of the slewing ring 
will be required to overcome (1) rolling friction, (2) sliding 
friction, (3) bearing friction, (4) inertia, and (5) unbalanced 
wind pressure. Let the forces (reduced to the radius of the 
rack) required to overcome the several resistances be 


denoted by f., fa /,, f, and f, ; then 
F.. . hM I. 


* Copyright. АП rights of reproduction are reserved, 


Frictional Resistances : 


Let W=total weight of the fully-loaded slewing portion 
in tons; 
R. radius of the rack in feet; 
Б, —rádius of the roller path in feet: 
B=rolling friction coefficient. 


Then f.=2,240WBR,,/R, in pounds 


The magnitude of the rolling friction coefficient depends 
upon the nature of the surfaces in contact, the diameter of 
the rollers, the intensity of the loading and the speed of the 
rollers. In the absence of experimental data, a coefficient 
of 0-005 may be assumed. 

The resistances due to sliding friction at the pivot, and 
bearing or collar friction at the rollers, are difficult to esti- 
mate. Generally it will be found that the pivot friction is 
small in comparison with the rolling friction, being of the 
order of from 1 to 5 per cent. of the latter. The collar 
friction may in the first instance be taken equal to 50 per 
cent. of the rolling friction, and the assumption will be 
reasonably correct for all normal cases. We are thus 
enabled to simplify the calculation by putting „F/, 
equal to 1-55 f. 


Live Ring.—The following notes may be of service to 
those engaged in designing or constructing live rings or roller 
bearings. | 

The pressure on each roller should be of the order of 300d 
pounds per inch of length, where d is the mean diameter 
in inches. The taper of the rollers should be such that the 
generators of the conical surface produced intersect at the 
centre of rotation. The outer ring of the framework, or 
“ cobweb ” in which the rollers are carried, should be made 


in several sections, so as to allow of the removal of any 


roler with minimum inconvenience. The 'eye casting 
which revolves round the centre-pin should be bushed with 
phosphor-bronze or hard gunmetal. The rollers should be 
forged from high carbon steel billets, or be made of nickel 
steel. If collars are formed on the rollers they should fit 
not too finely in hard bronze bushings in the framework. 
Where the rollers are retained in position by means of 
pins passing through their centres, the nuts should be se- 
curely locked, and snugs provided under the pin heads to 
prevent rotation. In large bearings it is desirable to bronze- 
bush the holes through the rollers for a short distance at 
each end. To effect thorough lubrication of the bearings 
and washers against which the rollers bear, large oil holes 
should be bored up the centres of the pins, and these should 
terminate in suitable oil cups provided with spring or 
screwed covers to prevent the entrance of grit and dust. 
Moreover, the washers themselves should be provided with 
oil runs to ensure distribution of the lubricant over the 
entire area of contact. Care should be taken to remove 
all the metal borings from the holes to avoid scoring or 
seizure of the bearings. 

The top and bottom tracks should be of high-grade cast 
steel carefully machined to the correct taper, and securely 
bolted to the drum girders, which should be of ample 
rigidity to give a stiff path. The slewing ring, built up in 
sections, is bolted to palms cast on the lower track. The 
drum girders should be truly horizontal, and to ensure а 
perfectly true roller path in large bearings it is advisable 
to insert packing plates and folding wedges between the 
drum girders and tracks. After the paths are leve'led and 
adjusted to the drum girder and t» the platform girders, 
bolt holes should be drilled through the paths, wedges and 
girders, and the spaces between the paths and the girders 
should be filled in solid with rust cement. In some cases 
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it may be necessary to put a load on the foundations | in Figs. 117, 118 and 119. For permission to use these and 


before the crane is erected. The tracks for very large | for the following description we are indebted to the proprie- 
bearings might, with advantage, be machined in position | tors of Engineering. 


when the crane is being erected. The weight of the 


The platform to support the live ring is formed of four 
superstructure should be distributed as much as possible | main box-plate girders fitted between the legs of the tower, 
over the circumference of the drum girder. 


In design- | with short diagonal box-plate girders at each corner, form- 
ing the latter it is usual to assume an equivalent | an octagonal frame under, and giving a continuous bearing 
straight girder supported at the ends, and to proportion | to, the lower roller-path. The main platform girders are 
the section on the ordinary theory of bending. A thin , 7 ft. 6 in. deep over the angles and 2 ft. 6 in. in width, with 
'' feeler " applied to each line of contact in turn whilst the a divided bottom flange, so as to permit of inspection and 
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Fic. 117.— DETAILS or Live Rinne rok 150-TON GIANT CRANE. 


crane is supporting the proof load is an excellent test, and 
should be carried out on all bearings of this class. 

That many readers may desire to have structural details 
induces the author to include typical designs for live rings. 


turn-tables, step bearings and pivots for cranes of widely 


different capacities by various firms. The details are so 


clearly shown in the drawings as to make lengthy descriptions 


unnecessary. 


painting. Two cross-girders crossing each other at right 


angles are placed between the centres of each parallel pair 
of main platform girders to take the lower end of the centre 
pivot-pin. This pin is 14 in. in diameter and 13 ft. long, 
and passes through the cross-girders of the tower at their 
intersection, and through a box-girder secured to the 
main girders of the jib and the drum-girders. Although 


under no conditions of loading will there be tension on this 


Details of the live ring for a 150-ton hammer-head crane | centre-pin, it is nevertheless designed with all its cross- 
by Sir William Arrol & Co. and Stothert & Pitt are given . girders and'their connections, to resist a horizontal and 
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vertical force of 100 tons, as a safeguard against -— which revolve round the pin, are bushed with hard gun- 


emergency. 

The diameter of the track upon which the main girders 
rest is 35 ft., and there are 75 rollers in the live ring, each 
14 in. in mean diameter and 14 in. long. "The rollers are of 
forged steel, and of conical form, and spaced about 163 in. 
centres apart. The steel framework in which they are 
carried is illustrated in Fig. 118. It consists of an annular 
channel girder to the inside of the rollers which is connected 
to the centre pivot bearing by 15 radial channels, and an 
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Fic. 118.—DETAILS or Conw En.“ 


metal The main cables are brought through a 5 in. hole 
bored in the centre of the pin. 

The tracks are of cast steel, 24 in. thick, and are brought 
true by packing plates and folding wedges which are in- 
serted between the bottom track and the tower girder, and 
between the top track and the annular bearing girder. The 
circular slewing rack is of 5j in. pitch, and is bolted to 
the palms cast on the lower track. А check is formed 


on the rack, and four forged hooks bolted to the annular 
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Fig. 119. —ENLARGED DETAIL OF LIVE RING SHOWN IN Fic. 117. 


(Taken from Engineering, with the permission of the Editors.) 


annular spacing girder of channels to the outside of the, bearing girder and revolving with the crane engage 


rollers. The outer channels are of 6 in. by З in. by ; in. 
section, but all the other channels in the frame are of 8 in. 
by З in. by 4 in. section. 
together midway in their length by two angles 3} in. by 
31 in. by $ in., forming a stiffening ring. The rigidity of 
the frame is further assisted by four tie-straps of 4 in. by 
$ in. section fixed to the peripheral channel, and led diagon- 
ally to the centre. Те pivot-pin which centres the crane 
is, as already stated, 14 in. diameter, and the eye-castings, 


with these checks, so that any possible upward move- 
ment of the girders caused by the surging of the load is 


The radial channels are bound | prevented. 


The upper roller-path (Fig. 117) is carried by а drum 
girder of box-section, 35 ft. in diameter, 2 ft. deep and 2 ft. 
wide. It is of sufficient strength and stiffness to distribute 
the maximum pressure from the full load being lifted over 
19 rollers under the front or back of the jib. 

(To be continued.) 


SOME EXPERIMENTS ON SINGLE AND STRANDED 
LOW-TENSION FUSES.* 


BY W. T. MACCALL. 


Summary.—The results of experiments on fuses to determine the 
variation in Preece's constant with change of diameter are first de- 
scribed. The effect of house service fuse- holders on the fusing current, 
and the ratio of fusing current in single and stranded fuses are also 
investigated. 


For a single-wire fuse the usual formula is that due to Sir William 
Preece—-viz., C=k.D:—where C=fusing current in amperes, 
D= diameter of wire in inches, and k=constant for any particular 
metal or alloy, its value being about 10,244 for copper, 1,642 for 
TE 
zw 
where T= rise of temperature to fuse the wire, P — resistivity at 


* Abstract of a Paper read before the Leeds Local Section of the 
Institution of Electrical Engineers. 


tin and 1,379 for lead. ‘These constants are proportional to 


ä —— ͤ ü WãG 3 


temperature of fusion and E— emissivity at temperature of fusion. 
Now T and P are constant for & given material, but it is well known 
(though not apparently by the suppliers of fuse wire, who generally 
give Preece's table) that E varies with the size of wire. Conse- 
quently, we must either adopt a different formula or alter the 
„constant for different sizes. Further, the form, material and 
size of the fuse-holder will affect the fusing current. 

For stranded fuses no such simple theory is applicable, because 
the wires will diminish each other's emissive power to an extent 
which can be determined only by experiment. 

The object of the experiments here described was to determine: 
(1) The variations in Preece's “constant”? (or in the emissive 
power) with change of diameter. (2) The effect on fusing current of 
house-service fuse-holders. (3) The ratios of the fusing currents of 
single and stranded fuses in the open and in fuse-holders. The 
normal fusing current for а given wire and environment was usually 
obtained by slowly increasing the current, starting with a current 
well below the N.F.C., which was allowed to flow for three minutes, 
and increasing by about 0:1 ampere increments, with pauses of one 
minute, Occasionally the alternative method of Schwartz and 
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James* was employed, in which the times taken to blow the fuse 
with various currents above the N.F.C. are determined and plotted. 
The current was obtained from a battery of Tudor accumulators, 
and the diameter of the fuse wires was obtained by weighing а 
measured length in air and in water. The wire was then divided 
up, and shorter lengths weighed to test the uniformity of gauge. 
The earlier experiments were made with the fuse horizontal, but 
the resulta were somewhat irregular and considerably affected by 
vibration. Consequently the later experiments were made with the 
fuse vertical, as is usual in practice. Trouble was further expe- 
rienced owing to the cooling effect of varying air currents. This 
was surmounted by protecting the fuse by a short wooden board on 
one side and at right angles to this & wooden box with a glass 
cover, the latter facing the fuse, the distance from the fuse being 


about 2 in. in each case. For the experiments in air large terminals, 
iin. diameter, with screws 0°44 in. diameter, were employed, with 
centres placed 3 in. apart. The fuse-holder employed was of porce- 
lain, with copper end pieces, to which the fuse was attached by nuts 
and washers (see Fig.) The present series of experimenta is 
confined to tin fuses in air and in this one type of fuse-holder. To 
allow for variations in air temperature, a standard of 16?C. was 
adopted, and corrections were made for slight variations in tem- 
perature by multiplying by T- 16/ Tt, where T=fusing 
temperature and ¢=air temperature. 

Experimental Results.—Tho fuse wire contained 99:6 per cent. tin 
and from 5 to 20 readings were taken for each result. The follow- 
ing results are given for single wires: 


Diameter. | In air or N.F.C. | 
Mils. 8. W. O. |ruse-holder.| Amperes, , 10 XE. ^ 105 
15:3 28 Air 3:58 260 1:89 
21:9 24 з 5:26 2-42 1:66 
28:6 22 » 753 1:77 1:56 
15:5 28 Holder 4:58 4:27 2:42 
21:9 24 : 698 3-44 1-94 
2896 22 „ 817 | 208 | 169 


The value for 28 S.W.G. in air is with fuse horizontal, all others 
with fuse vertical. It will be seen that the values of E and of k 
decrease with increasing diameter, especially for fuses in holders; in 
fact, in the latter case the N.F.C., instead of varying as d? does not 
vary even as rapidly as the diameter but about as its 0:92 power. 
The holder itself will radiate at about the same rate for each wire, 
and for a given fuse the difference between C? in air and with the 
fuse in the holder is seen to be nearly constant. 

Passing on to two-stranded fuses the question arises as to the 
effect of more or less twist of the wires. As a first approximation 
we may consider this to be that the resistance is increased owing 
to the greater length of wire per centimetre of fuse while the effec- 
tive surface is not increased. Further experiments are required on 
this point; those done up to the present give a much greater cffect, 
but [are insufficiently complete to be quoted. To avoid compli- 
cation from this source, the amount of twist in the experiments of 
which the results are given was kept moderate and approximately 
proportional to the diameters of the wires. For two-strand fuses 
the following results were obtained. The same general results are 
seen as for the single fuses except that k varies less. 

Comparing the two sets of results it will be seen that the ratio of 


* ** Journal" of the Institution of Electrical Engineers, Vol. XLI., 
p. 40, 1908. 


| Twists | Inairor | N.F.C. 


S.W.G. ' per inch. fuse-holder. Amperes. | 10° x F. | k/10°. 
28 32 Air 537 | 147 142 
д 3&8 . 4, 885 | 1:37 137 
22 2 lur 130 | 132 134 
28 54 Holder 631 ' 206 1:68 
24 " „ 938 ! 1:53 | 1:44 
22 22 „ | 134 152 | 1:39 


fusing current for a two strand to that for a single strand in the 
case of wires of 28, 24 and 22 S.W.G. wires is in air 1:50, 1:68 and 
1:73 respectively, and in the holder 1-39, 1:49 and 1:64 respectively. 
The first figure is affected by the position of fuse being horizontal, 
so that probably the ratio is fairly constant in air. 

А few experiments were made on three-strand fuses which give 
a N.F.C. of alittle over twice that of single wires of the same size. 
It is hoped to complete these and to extend the results to fuses of 
other materials. In an appendix to the Paper the author gives 
briefly the theory of fuses. 


THE BRENNAN MONO RAILWAY. 


In our last issue we gave a few particulars of the interesting 
mono rail car designed by Mr. Louis Brennan, C.B. It will be 
remembered that this system made its appearance about 23 
years ago at soirées of the Royal Society and an account of it 
was given in THE ELECTRICIAN, Vol. LIX., p. 172. 

Ina few wordsit may, perhaps, be well to remind our readers 
of the principle involved, as shown by one of Mr. Brennan's 
patent specifications. Fig. 1 represents the cross-section 
of part of а vehicle, in unstable equilibrium, which it is de- 
sired to maintain in the vertical position. The rotating 
wheels of the gyrostat are shown at m, m, rotating in the direc- 
tion indicated by the arrows. The gyrostat is pivoted at 1 
and 2 in a frame, l, which is itself free to oscillate about a 
horizontal axis if the car tilts. The spindle of the gyrostat is 
prolonged, and is provided with rollers 12 and 9, above and 
below which are guides. Supposing that the equilibrium of the 
vehicle is disturbed, say, by falling over to the right in the 
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Fid. 1.—DIAGRAM OF ARRANGEMENT OF Gx ROS TAT. 
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direction of the arrow Z, then the face 13 of the guide 11 
presses on the roller 9, and the pressure downwards causes a 
precession, the roller 9, with the other parts, moving up from 
the plane of the paper about the axis 1,2. By means of the 
frictional drive between the roller 9 and guide 13 the precession 
will be accelerated, the result of which is to cause the end of 
the spindle r and the roller 9 to press the carriage back beyond 
the vertical position. As soon as this position is passed, the 
weight of the vehicle tends to pull it further over on the oppo- 
site side from the first displacement, and then the faces 16 of 
the lower guide bears against the under side of the roller 12, thus 
causing a precession in the opposite direction. This brings 
the roller 9 back to its normal middle position in the guide. 
At the time the model was shown it was purely in the model 
stage, and therefore its future as regards practical working 
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was very much a matter of speculation. It is one thing to | —that is, J ton each. (We regret that in our last issue we gave 


build a model and quite another to build a car capable of 
carrying passengers under commercial conditions. Moreover, 
the realisation of such an idea involves a considerable amount 
of expense. In this Mr. Brennan has been fortunate in having 
the assistance of the War office, the India Office and the Cash- 
mere Government, the subsidy of the last amounting to 
£5,000, and the total sum thus rendered available being 
£15,000 to date. 

As mentioned in our last issue, a great many difficulties are 
experienced in an undertaking of this kind. Naturally, there 


Fic. 2.— BRENNAN MOSO-RAIL CAR. 


is no previous experience on which to draw, and mathematical 
theory does not give much assistance in arriving at the desired 
quantities. Consequently, the car which was shown to repre- 
sentatives of the press last week must be considered as some. 
what of an experimental character, although quite large enough 
for commercial purposes. Its object first and foremost is to 
enable Mr. Brennan to obtain experimental data for his 
future work. For this purpose the apparatus is all placed 
together in a cab, as is seen very clearly in Fig. 2. The 
gyrostats are placed vertically on either side. Mr. Brennan, 
however, does not consider this position necessary for the 


this incorrectly.) The diameter of the gyrostats is 3 ft. 6 in., 
and they run at 3,000 revs. per min. in a vacuum of about $ in. 
of mercury, shunt motors being used for driving them. In 
future cars Mr. Brennan hopes to increase this speed very con- 
siderably. In the present instance the makers of motors 
warned him that there would be trouble in commutation if the 
speed were higher than that mentioned. Since that time, 
however, commutation poles have come into common use, and 
although no trouble has been caused by commutation in the 
present. case, even when this speed has been considerably ex- 
ceeded, doubtless the inter-pole motor will enable a further 
advance to be made. The power used in balancing the car is 
very small. 

The present car is capable of mounting a gradient of 1 in 13, 
and Mr. Brennan is of opinion that if the power were doubled 
it would climb a gradient of 1 in 63. A good idea of the car is 
given in Figs. 2, 3 and 5, in the first of which Mr. Brennan is 
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Fic. 4. -DIAGRAM OF SWITCH USED ON MONO-RAIL TRACK. 
seen standing in the cab bareheaded. At present the car is 
incomplete, as the demonstration given to the press was under- 


taken hurriedly, as mentioned in our last issue. When finished 


it will be capable of carrying 70 passengers seated, and in its 


present state it will carry more than 100 standing. It will be 
noticed that the car is carried on two bogie trucks, each of 


which is provided with two wheels; one of these in each case 


being driven by a 42 н.р. Siemens interpole tramway motor by 
means of spur gearing and connecting rods. There is, of course, 
no reason why a vehicle of this kind should not be propelled by 
steam, or some other means, except the gyrostats, which would 


always be driven preferably by electricity. Electrical energy 


taken from a trolley wire would be suitable for the purpose, 


but in the present case the car has been equipped with two petrol- 


electric Wolesley-Siemens generating sets, one being of 20 H.P. 
for driving the gyrostats, and providing sufficient power for 
moving the vehicle slowly if desired. For ordinary running, 


FIG. 3.— BRENNAN MONO-RAIL CAR. 


success of the car, and he thinks that in all probability they 
may be placed below the floor in future designs, as the position 
is immaterial provided that their axes are perpendicular to the 
direction of the track. It will be remembered that in the 
model which was exhibited before the Royal Society the con- 
trol of the gyrostats was by means of a friction drive. In the 
present car pneumatic control has been adopted instead. The 
total length of the car is 40 ft. The width is 10 ft., and 
the height to the ltop of the cab is 13 ft. The weight of 
the car is 22 tons, and it is capable of carrying on its back 
a load of 10 to 15 tons. The weight of the gyrostats is 14 tons 


Fic. 5.— END vIEKW or BRENNAN CAR. 


however, an 80 н.р. set is provided, and thus the car is quite 
self-contained. 

The track on which the car was run consisted of a circular 
loop ; mile in circumference, a straight portion of 4 mile 
in length and other connecting links, making up a total of 
half a mile. The track consisted of 701b. rail laid on sleepers 
3ft. 6 in. long placed directly upon the ground, which, in the 
present instance, was made "ground and by no means suitable 
for heavy traffic. A simple form of point has been devised, a 
sketch of which appears in Fig. 4. Here two lengths of rail 
AB and CD, corresponding to the two branches of the track, 
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are mounted upon slides EF, MN and GH, of which MN 
would in the ordinary course be connected to rodding from 
the signal box. This is drawn one way or the other according 
to the track which it is desired to use. 

Mr. Brennan pointed out that a mono-rail car was essen- 
tially safe for high speeds ; in fact, much safer than the ordi- 
nary two rail system, as it would be free from the oscillations 
which arise inthe latter. In mountainous country the system 
would be particularly valuable, because the same amount of 
work as is required. in ordinary railways for cuttings and 
embankments would not be necessary, and more severe 
gradients would be used. This would be rendered possible by 
using more of the weight for driving purposes than is now 
usual, as trains would be on a multiple unit system. It would 
also be possible to use the system for tramcars, as distinct from 
railways. 
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TELEPHONE TRIALS WITH A LONG-DISTANCE 
MICROPHONE. 


BY С. EGNER AND I. С. HOLMSTROM. 


After experiments extending over a long period, we have succeeded 
in constructing a microphone, which, as regards strength, surpasses 
by far all similar cxisting instruments, and can, further, be uscd for 
large currents without undergoing any change. In consequence of 
our application for patents being still under consideration, we cannot 
yet publish a description of the construction of this apparatus. The 
only thing we can say is that it is supplied with a current of about 
1 ampere. This current can be.taken either from a lighting circuit, 
from accumulators or from a battery of primary cells. During the 
last six months several experiments and measurements have been 
made to test the strength of our microphone compared with those 
hitherto used. Several official trials have also taken place to 
determine its practical value for long distance work. We give here 
a short description of a number of these experiments and trials. 


LABORATORY TRIALS. 


Measurement of the Alternate Current Produced by the Microphone. 
—For this purpose a resistance of 1,000 ohms containing neither 
inductance or capacity was switched in and the strength of the 
alternate current in the circuit measured, when a constant sound of 
medium note impinged upon the diaphragm. This sound. was pro- 
duced by a siren placed in the centre of the room. The strength of 
the alternate current was measured by means of à vacuum-thermo- 
cell which had been carefully calibrated on continuous current. 

The energy made available from the sound vibrations was deter- 
mined for some of the best microphones now in use and for our 
microphone, the results being as follows :— 


Alternate 


. h Current in Available 
Type of microp one. | Amperes. Volts. energy. Watts. 
Microphone No. I. . | 5510? 5:5 0-03 
Microphone No. 2............ | 83 10-3 8-3 0-07 
Our microphone | 33-0 107? 33-0 1-09 


Test on Artificial Cable.—AÀn artificial cable consisting of resis- 
tances and condensers connected as shown in the figure, was used for 
comparing the strength of several microphones. The length of the 
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cable was increased until conversation became impossible. Тһе 
result was as follows: It appeared that the limit for the microphone 
of the Swedish Telegraph Office, as well as of that of the German 
Post Office and for the Berliner transmitter was reached when a 
resistance of 1,000 ohms and a capacity of 20 mfd. were in 
circuit, whereas with our microphone speech was still perfect with 
1,500 ohms and 30 mfd. in circuit. Calculating the damping co- 
wCR 


———— 9 


efficient by means of the formula $— where w=2rn, and 


supposing the average value of n to be 800 the result will be for 
1.000 ohms and 20 mfd. 8—7; for 1,500 ohms and 30 mfd. 
B=11. These values only apply to cables, for such high values ш 
the damping coefficient cannot be reached with aerial wires, 


TRIALS ON TELEPHONE WES IN SWEDEN SWITCHED TOGETHER 
ROUND THE CoUNTRY. 

These trials were undertaken by the manager of the Swedish 

Telegraph Material Testing Station, Dr. H. Pleijel, by order of the 


Telegraph Department, and we give here some of the results therein 
obtained. 


Copper Wircs 4-5 mm. diameter connected together in the following 
circuits. 


Lines. 


Kind of wire. Distance. 

Stockholm-Gothenburg .................. 4:5 mm. Cu 460 km. 
Gothenburg-Sundsvall..................... 4:5 „ % 836 ,, 
Sundsvall-Stockholm ................... e 5 98l ,, 
i E РОТА 445, - 625 „ 
Helsingborg- Malmö. н, e " 68 „ 
Malmö-Stockho8˖dsdss . 45 „ y 619 „ 

; Total оон 3,189 km. 


Viz., 3,113 km. 4-5 mm. copper wire, 68 km. ‚ 3:0 mm. copper wire 
8 km. paper cable. 


The total damping coefficient for this circuit із. 6-05, supposing 
the average number of vibrations to be 800 per second. Our micro- 
phone was installed at Stockholm and there connected to the wire 
of a subscriber's station. The receiving station was at another 
subscriber's apparatus in Stockholm (the Telegraph Materia! Test- 
ing Station). By means of a switch either one of the standard tele- 
phones or the new apparatus could be connected to the wire. Speak- 
ing alternately with the same strength into both apparatus, it 
became evident that the results produced by the high-current micro- 
phone were very distinct, and that no sound emanated. from the 
standard apparatus. 


Lines. | Kind of wire.| Distance. 
Stockholm-Gothenburg ........................| 4:5 mm. Cu 460 km. 
Gothenburg-Sundsvall...........................| 4.8. „ „, 836 ,, 
Sundsvall-Stockholm  ........................... 45 „ „, 581 „ 

e!!! ЛОО ес 1,877 km. 


Of which 6 km. were paper cable; damping coefficient B= 3:65. 


The sound from our new microphone was received very strongly. 
The sound from the standard apparatus could hardly be understood. 


Copper wires of both 4-5 mm. and З mm. diameter connected together in 


| circuit, 
Lines. Kind of wire. Distance. 
Stockholm-Lulea ...............................| 4:5 mm. Cu | 1,244 km. 
Lulea-Sundsvall ..................... e| SO „ „, 867 „ 
Sundsvall- Gothenburg . 40 „ „ 836 „ 
Gothenburg-Stockholm  ........................ 30 „ , | 460 , č 
Total scout ⁵³ĩ 3,407 km. 


Viz., 2,077 km. 4-5 mm. copper wire, 1,324 km. 3-0 mm. copper 
wire, 6km. paper cable. Supposing n to be 800 the total damping co- 
efficient of this circuit will be 8-=8-0. 


At trials carried out in this way the speech produced by the high- 
current microphone was very distinct, whereas nothing could be 
heard from the other microphone. 


Copper wires of only 3-0 mm. diameter connected 1n circuits. 


-———-—-— —— ee —— — ee 
—— — —— — 


Lines | Kind of wire] Distance. 
Stockholm-Sundsvall TFC | 3-0 mm Cu 581 km. 
Sundsvall-Gothenburg ........................... 3.0 „ „„ 771 5, 
СоёћепЬагр-Маїтӧ .............................. 130 э. ж 387 „ 
Malmö- Stockholm . . BO „„ „ 460 „ 

Тоба: алоосуна нена: 2,199 Кт. 
Viz., 2,193 km. 3-0 mm. copper wire, 6 km. paper cable. Supposing 


п to be 800, the damping coefficient will be 8— 7-3. 
The conversation could be understood with our new microphone, 
whereas no sound was received from the other microphone. 
Iron wires of 3-0 mm. connected in circuits. 


— —— 


Lines. Kind of wire.| Distance. 
Stockholm-Sódertelje ........................... 3:0 mm. Fe 38 km. 
Sódertelje-Stockholm ........................... 30 „ „ 38 „ 
Stockholm- Sala . 30 „ „ 131 „ 


Sala Enköping 
Enköping-Stockholm 


— Viz., 320 km. 3 mm. iron wire, 20 km. paper cable. 


Supposing n to 
be 800, the total damping coefficient will be 8— 6:3. | 
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The sound from the high-current microphone was received very 
strongly and distinctly, whercas nothing could be heard from the 
other microphone. 

It seems from these trials that our microphone enables telephone 
communication to be maintained on real wires with a damping coeffi- 
cient up to 8-0, » being 800. Commercial telephony has been 
proved to be possible on a wire with a total damping coefficient of 
from 6-7. These trials showed also that the limit for commercial 
telephony with The Telegraph Oftice's microphone (and generally with 
all microphones of the type now in use) was reaehed when the total 
damping coefficient amounted to 3 or 4. 

Taking these damping coefficients and with the aid of the follow- 
ing table, the distance can be calculated to which commercial tele- 
phony will be possible on wires of different kinds, either when using 
the ordinary microphone or when using our microphone :— 


' Damping coefficient. 
Type of wire. 


Ordinary telephone. Our telephone. 

3 6 7 
Copper 3-0 mm. . 1,000 km. 2,000 km. | 2,500 km. 
i 4D uu. 5 1,900 „ 3,800 ,, 4,400 ,, 
Iron BO: Sy. еее 200 ,, 400 „ 500 ,, 
is „ 300 „ 600 „ 700 „ 


When increasing the distance it must be observed that the strength 
of the talking current should be increased in greater proportion than 
the damping coefficient. Supposing, for instance, the strength 
of the current necessary for a wire with a damping coefficient of 4 
to be a, the strength of a current for a wire with а damping coeffi- 
cient of 7 will have to be about 20a, if the sound received is to be 
of the same strength. 


Lona Distance TELEPHONY ON INTERNATIONAL TELEPHONE 
WIRES. 

Telephone Trials from Stockholm to  Berlin.—On May 30 and 31 
and June 1 and 2, 1909, trials were carried out on the telephone 
between Berlin and Stockholm by means of our apparatus. The 
result of these trials was excellent. 'The sound received at Stock- 
holm was declared to be of about the same strength as that ordinarily 
obtained when telephoning from Stockholm to Nówkoping (distance 
about 180 km.).* These trials were carried out with the help and 
under the control of the German Postal Department and of the 
Swedish and Danish Telegraph Departments. The apparatus 
were connected up as ordinary subscribers’ telephones at Berlin as 
well as at Stockholm. The telephone wire from Berlin was 5-0 mm. 
copper and was laid via Fehmarn, along the same route as the 
German-Danish sea cable and continued thence via Copenhagen 
and Helsingör- Helsingborg to Stockholm. In Sweden 4:5 mm. 
copper wire was used. 

The total length of the circuit was about 1,290 km., viz., 578 km. 
5 mm. copper wire, 669 km. 4-5 mm. copper wire, 43 km. earth and 
sea cable. It therefore appears that the total length of the tele- 
phone cable from Stockholm to Berlin is not too long for the use of 
even ordinary microphones, but that it is the large number of either 
earth or sea cables used in this distance which renders them impos. 
sible to operate with. 

Telephony Trials between Stockholm and Cologne. On June 5 and 6, 
1909, attempts were made to establish communication between Stock- 
holm and Cologne with the assistance and under the control of the Ger- 
тал Post Department and the DanishandSwedish Telegraph Depart- 
ments. The results of these trials were also excellent. In Germany 
a 4-5 mm. copper wire on the route via Hamburg was used. "The 
route of the German-Danish sea cable was followed and the connec- 
tion continued via Copenhagen and Helsingór-Helsingborg and 
thence by means of a 4-б mm. copper wire to Stockholm. The total 
length of this circuit was about 1,512 km., viz., 1,101 km. 4:5 mm. 
copper wire, 363 km. 4-0 mm. copper wire, 48 km. earth and sea 
cable. At these trials a rheostat (without induction) was connected 
as shunt to the outer contacts of the Stockholm apparatus. The 
resistance of this rheostat could be reduced to 100 ohms without 
communication ceasing. The strength of the sound received at 
Cologne was fully sufficient for commercial telephone purposes, even 
with a shunt of only 150 ohms on the Stockholm apparatus. Since 
a long overhead line of 4-5 mm. diameter, representing a resistance 
of 700-800 ohms, was required for damping the talking current, these 
experiments show that the new microphone is several times stronger 
than is necessary for the telephonic communication between Stock- 
holm and Cologne. 

Telephone Trials from Stockholm to Paris.—On June 11 and 12, 
1909, attempts were made to telephone between Stockholm and 


* For these first trials much stronger currents than actually necessary 
for the purpose were used, causing much disturbance to other telephone 
wires. 


Paris with the help and under the control of the French, German, 
Danish and Swedish Telegraph Departments. Even with this dis- 
tance a very good telephone communication resulted. Among those 
who on this occasion tried this new connection, we may mention 
Mme. Allizé, who spoke from Paris to her husband, the French 
Ambassador at Stockholm. The articulation of this lady’s voice 
was excellently received. The wire—on the Continent principally 
5mm. copper wire—went via Paris to Frankfort and thence via 
Hamburg and the German-Danish cable to Denmark and via 
Copenhagen, Helsingór-Helsingborg to Stockholm. In Denmark 
and Sweden a 4-5 mm. copper wire was used. The total length of 
the circuit from Paris to Stockholm was 2,270 km., viz., 1,190 km. 
5-0 mm. copper wire, 669 km. 4-5 mm. copper wire, 363 km. 4-0 mm. 
copper wire, 48 km. earth and sea cable. In connection with these 
trials & wire from Stockholm to Sundsvall (a distance of 583 km.) 
was switched in. It was proved that the Paris conversation could be 
understood very well at Sundsvall, so that the possibility of telephonic 
communication between Paris and Sundsvall was made manifest, 
At all these trials the new high-current microphones worked with a 
feeding current of about 1 ampere. However, it can also work with 
a much higher current if this should be desirable in special cases. 
But this current proved to be sufficient even for the longest distances. 
During the Stockholm-Paris tests no trials were made with shunt- 
ing, in consequence of the short time during which the connection 
was at our disposal. To judge from the strength of the sound at 
this distance, it should be possible to arrange an important decrease 
of the strength of the talking current without the communication 
suffering. 

At the Berlin-Stockholm trial especially a large amount of cross- 
talking was observable. The transmission of the sound was stronger 
on the German wires than on the Danish and Swedish circuits, due 
to the type of erection used, the former wires being cross-connected 
with proportionally long distances between the cross-connections, 
whereas the latter ones are revolved. 

Trials made afterwards by the Telegraph Department on inter- 
urban circuits in Sweden have proved that, with the high-current 
microphone working at its full strength on the wire, there is no cross- 
talking on faultless wires. There may be some induction, but this 
wil not be very harmful, supposing the wire to have a fairly high 
insulation. As shown by the arrangement used in the Stockholm- 
Cologne tests a shunt can be switched to absorb a greater or less 
part of the current. In this way the strength of the starting talking 
current can be regulated as desired. Probably these apparatus will 
be provided with such а shunting arrangement, when brought on 
the market, so that no stronger current need be used than is necessary 
for the distance in question. By means of this arrangement it is 
possible to use these apparatus without difficulty also on cross- 
switched wires. 

WIRELESS TELEPHONY TRIALS, 


On several occasions we have tried our microphones for wireless 
telephony. We have for this purpose constructed special models 
capable of carrying without difficulty 10 to 15 amperes. We have 
especially tried our microphones at the station of the Danish engineer, 
Valdemar Poulsen, who has, as is well-known, invented an effective 
arrangement for producing undamped electric vibrations for wireless 
telegraphy and telephony. We made our last trial to telephone between 
the Poulsen wireless stations at Lyngby and Esbjerg, in Denmark, on 
June 29 and 30, 1909. Our new high-current microphone was used 
at the transmitting station at Lyngby, and the sounds were quite 
intelligible at the Esbjerg station. The distance between these sta- 
tions is about 280 km. A high-frequency current of about 6 amperes 
was passed through the microphone at Lyngby. 


THE CHOICE OF A SYSTEM OF ELECTRIFICATION © 
FOR TRUNK LINES.* 


BY C. L. DE MURALT. 


P 


If the Ne“ / York subway service were extended to cover the 
distance between New York and Chicago, and to take in freight as 
well as passenger traffic, you would have what I consider the char- 
acter of a possible final solution of the railway problem. In the 
meantime, any electrification to be done in the next five years or so 
will probably be carried out on the plan of present steam service, 
by substituting electric locomotives for the present steam loco- 
motives and operating all trains substantially as is done now. Sub- 
urban traffic in the large cities should preferably be handled by 
motor-car trains. 

At present four electric systems are suitable for electric trunk line 


— 


* Abstract of a Paper read before the American Institute of Ele- 
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purposes: (1) Direct-current system, (2) single-phase alternating- 
current system, (3) three-phase alternating-current system, and (4) 
a combination system which uses single-phase alternating current on 
the line, converting on the locomotive into direct current for usein 
the motors. There is no real difference in the type of generator 
used, nor need there be any difference in the cost per kilowatt of 
power house capacity. The single-phase systems have the greatest 
losses, and therefore require the largest power house capacity for 
the same service. The three-phase system is the most efficient, and 
therefore requires theleast power house capacity. Roughly speaking, 
for each 100 kw. in power house capacity which the direct-current 
system requires, the single-phase systems require about 180 kw. and 
the three-phase system about 70 kw. ' 

With the transmission line we find essentially the same practice in 
all four systems; all preferably use three-phase alternating current, 
although for the two single-phase systems the three phases are used 
separately. But in addition to the transformers in the sub-stations 
the direct-current system must use either synchronous converters or 
motor-generators, entailing an increase in first cost of installa- 
tion as well as in cost of operation. As to the contact line, the 
alternating-current systems with pressures of 3,000 volts and more 
have no difficulty in collecting the current by means of an overhead 
line. Thedirect-current system, which thus far has used 600 to 700 
volts and is now using 11,200 volts, is practically forced to use the 
third rail. If we go higher in direct-current pressure and use 2,090 
volts or more, a8 is now customary in Europe, we may come back to 
the overhead line. Аз to which type of contact line is better from 


the general operating standpoint, considering accidents, work of 


track gangs, &c., in actual practice it has been demonstrated clearly 
that there is little difference between the two types. 

The author next considers the characteristics of the three types 
of motors. He states that the single-phase motor is essentially a 
high-speed motor, and is not suitable for frequent stop service nor 
for heavy freight service. It can consistently be used for express 
work, since in this kind of service the trains can be started slowly 
and will run long distances at high speed. "The three-phase motor 
will run at practically constant speed, but from zəro to full speed 
the rate of acceleration will be practically constant. The three- 
phase motor is thus able to accelerate much faster than either 
the direct-current or the single-phase alternating-current motor. 
Perhaps the most important difference lies in the ease with which 
they can got rid of the heat losses. The three-phase motor pro- 
duces the greater part of its losses in the stationary or outside part 
of th» motor. "The losses in the direct-current and the single-phase 
motor are produced chiefly in the armature or rotating part. The 
winding of the three-phase motor, being ovenly distributed, is much 
thinner than the winding of the direct-current or the single-phase 
motor. "Therefore, the heat from the losses in the three-phase 
motor will reach the outside surface more easily. Moreover, the 
losses in the three-phase motor, are smaller. 1t is not difficult to 
obtain 90 per cent. efficiency in three-phase motors, while the 
efficiency of direct-current motors is somewhere between 75 and 85 
per cent, and that of single-phase motors is hardly better than 60 
to 70 per cent. Thus if the same amount of heating is allowed for 
the three types, the three-phase motor will be much smaller than 
the direct-current motor and the latter much smaller than the 
single-phase motor for any given output. This difference in motor 
weight introduces differences in locomotive weights all the way 
through. Actual locomotives plainly show this. The New Haven 
single-phase locomotive weighs 102-5 tons and produces 1,000 H.P. 
at the usual l-hour rating. The New York Central direct-current 
locomotive weighs about 95 tons and produces 2,200 н.р. on the 
]-hour rating. The Simplon three-phase locomotive weighs about 70 
tons and produces 2,700 H. r. on the I- hour rating. These figures corre- 
spond to about 200 lb., 90 Ib., and 501b. per horse power respectively. 
It is the weight question that principally acts against the use of the 
fourth kind of electric system above referred to; namely, the con- 
verter locomotive. Combining all the efficiencies, the author shows 
that for the same trailing loads the power-house output will be least 
for the three-phase system, more for the direct current system, and 
most for the single-phase systems, about in the proportion of 70 to 
100 to 189. He also draws a few general conclusions. Wherever 
traffic is dense and rolling stock plays a preponderant part as com- 
pared with line equipment, the single-phase systems will be most 
expensive. Whether the direct-current or the three-phase system is 
more suitable in such & case is somewhat doubtful, with the odds 
in favour of the three-phase system. When a line is very long and 
the traffic light, rolling stock is less important compared with line 
equipment; inthis case it is possible that the direct-current sys- 
tem will be out of the question, due to the great cost of converter 
sub-stations. Whether the three-phase system or the single-phase 
system should be used in such a case must be carefully investi- 
gated. The single-phase line equipment may be cheaper, but the 


difference is small. The difference in rolling stock is always great. 
In most cases the three-phase system will be preferable. It requires 
a very long line combined with a very light traffic to show an 
advantage for the single-phase system. As a matter of fact, if the 
traffic dwindles to five or six trains a day, which is about the point 
where the single-phase system may show toadvantage over the 
three-phase system, then it is generally found that steam operation 
is preferable to electric operation. It is thus seen that for real 
trunk-line service the three-phase alternating-current system will be 
found best in almost all cases. But it has some disadvantages; first 
two overhead wires, but this does not show up in the cost of operation. 
Three-phase locomotives are usually equipped with two contact de- 
vices so that trouble need not occur at switches. Once a double over- 
head-line equipment is suitably installed, it operates more easily 
than a single line, as the roller runs more steadily on two wires than 
on one. In Europe three-phase lines have heen in use for more 
than 15 years, and not only was their operation thoroughly satis- 
factory, but the line expenses were actually less than for similar 
direct-current or single-phase lines. A second objection is the small 
air-gap used in three-phase motors. If a small air-gap is used it is 
necessary to be sure that the gap will remain constant regardless of 
wear or vibration. This is a question of size of bearings. In direct- 
current and single-phase motors the space available for bearings is 
limited, and therefore small air-gaps might be dangerous. In three- 
phase induction motors there is ample room for sufficient ,bearings 
and with almost the entire length of the shaft available for bearing 
surface it would be easy to reduce the gap even below the t: in. now 
used. Аз а third disadvantage it is frequently claimed that the 
three-phase locomotive possesses only one efficient speed. Those 
who make this claim do not seem to realise that the direct-current 
locomotive acts exactly ,like the three-phase locomotive in this 
respect, and no one has ever thought of calling the direct-current 
locomotive inefficient. 

We find, therefore, that the disadvantages claimed against the 
three-phase system are all negligible except that of [two overhead 
wires. "These remain а disadvantage from the designing engineer's 
standpoint, because it is somewhat more difficult to lay out a com- 
plicated track system with two overhead wires. From the operating 
engineer's standpoint the three-phase system possesses no disadvan- 
tages. For trunk-line' work we can choose three-phase alternating- 
current system without hesitation. For the suburban traffic at the 
large city terminals of trunk lines we can use the three-phase system 
if we desire to do so, but the use of the direct-current system for this 
particular service presents the advantage that the multiple-unit 
train control has undoubtedly been developed more for the direct- 
current system than for the three-phase system. For the single- 
phase alternating-current system I can find no suitable place in 
trunk-line operation. It can of course be used as heretofore on long 
lines of the interurban railway character. But three of these, among 
them the first and most important lines, have just decided to go back 
to the direct-current system. It would seem, therefore, that even 
for this purpose the single-phase system is not suitable. 


Electrical Developments in‘ Brazil.— The Electrical Re- 
view and Western Electrician ” gives the following details with 
regard to electrical progress in Brazil : Many of the industrial 
establishments in Brazil, notably those in and around Rio de 
Janeiro, are rapidly changing to electric power as a result of 
the development of hydro-electric energy from a river near 
Rio de Janeiro. There are similar notable establishments near 
Sao Paulo, and to some extent near Bahia. The availability 
of electric power is gradually working a revolution in present in- 
dustrial establishments, changing them from small power, often 
purely hand work, to modern power establishments. The 
availability of electricity also is doing away with the general 
power problem, which has always been in the way of industrial 
development in Brazil. Power from fuel in Brazil has always 
been expensive. The country has no coal deposits worthy of 
the name none able to compete with imported fuel—and im- 
ported fuel after a 7,000-mile haul is costly. Transportation 
and other elements added to the high cost of fuel have pre- 
vented that measure of industrial devclopment in the country 
which might naturally have been expected as a result of its 
own local demand for products which are of ordinary manu- 
facturing possibility in this country. With the advent of 
electricity much of this unfavourable condition is modified. 
The questions of transportation, raw materials and cheap and 
efficient labour are yet to be disposed of; but some of these 


problems are gradually being solved. qoe | 
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RESULTS IN RAILWAY ELECTRIFICATION. 


The three Papers at present under discussion before the 
Institution of Civil Engineers give just the kind of infor- 
mation desired by those railway engineers who are view- 
ing the claims of electric traction and the possible advan- 
tages of converting existing lines to the newer form of 
traction. Undoubtedly, most attention will be focussed on 
the Paper by Messrs. JAMES DALZIEL and JOSIAH SAYERS, 
as this deals with the single-phase electrification of the 
Heysham-Morecambe-Lancaster branch of the Midland Rail- 
way. Amid the keen discussion which still continues on the 
rival claims of the different systems it will certainly be felt 
that the opinions of those who have had actual experience 
of the single-phase system must carry much more weight 
than the views of engineers who rely merely on theory and 
comparative data which are frequently not truly com- 
parable ; and for that reason, if for no other, this Paper will 
be welcomed. 

It is interesting to notice at the outset that Messrs. 
DALZIEL and SAYERS express the view that single-phase 
working 1s the only method of main line traction so far 
available that can be seriously considered as present- 
ing practical possibilities. In regard to electrification 
generally, they suggest that electric working shows to 
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least advantage in fast passenger service, and that in this 
coantry its application to such services will follow its 
adoption i in the far wider and more useful field lying ready 
for it in the working of heavy mineral and goods traffic. . 

The authors consider the advantages of the single- 
phase system, which may be briefly summarised as 
follows: (1) the direct collection of high-tension cur- 
rent, (2) the elimination of moving machinery in sub- 
stations, (3) the possibility of working at a high pres- 
sure and the elimination of low-tension 1 (4) the 
necessity for only a minimum of high-tension wiring and 
apparatus on the rolling stock, as Compared with high- 
tension continuous current, and (5) facility of control, each 
notch of the controller being a running position. It has 
frequently been asserted that the single- Phase system gives 
inadequate acceleration. Results obtained, however, on the 
Heysham line go far to disprove absolutely this idea, and 
the authors conclude that such assertions have been based 
on inaccurate data and inaccurate knowledge of the prac- 
tical design and working of the motors and apparatus 
called into question. Another point which is frequently 
brought forward is the greater weight of the single-phase 
equipment compared with that for continuous current. 
This fact cannot be denied, but, as has been often pointed 
out, its importance is often over-stated. For example, 
in the case of the Heysham rolling stock the single-phase 
equipment is about 40 per cent. heavier than corresponding 
continuous-current equipments, but when the weight of a 
single-phase car is taken into account the excess ‘weight is 
only about 12 per cent., and when the weight of the whole 
train is considered the excess weight is only about 5$ per 
cent. It has also been asserted that single-phase equip- 
ments are extremely wasteful of energy. The results 
obtained on the Heysham line, however, are 88°7, 99:3 and 
100-76 watt-hours per ton-mile, with which the authors 
compare the figue of 110 watt-hours per ton-mile for con- 
tinuous-current equipments. No trouble whatever has 
been experienced with commutation or flashing over of the 
motors, and the overall efficiency of the line is high. In 
regard to coal consumption there appears to be a very 
inarkad saving, as 204 lbs. are used per train-mile, against 
344 lbs. used by steam locomotives and 27 lb. by steam 
motor coach trains working on the same service. It should 
be noted, moreover, that the energy is obtained by means 
of motor generators, and that if the energy were generated 
without this intermediate transformation the coal con- 
sumption would be only 14 lb. per train-mile. 

The Paper by Mr. J. SHAW is on the more familiar 
system of electrification—namely, continuous current —as 
used on the Mersey Railway, and à comparison is given 
between electrical working and that by steam. When it 
was decided to carry out the electrification of this line the 
number of passengers was falling rapidly. The result of 
the electrification, however, has been to produce a very 
steep recovery curve, which has not merely overtaken the 
old curve, but has very much surpassed it and is still 
rising. Towards the end of the period of steam working 
the Corporation of Birkenhead opened a system of electric 
tramways, which had the effect of bringing down the rail- 
way receipts considerably. Since the Corporation also 

operate the ferry service to Liverpool, the competition of 
the tramways became acute. The electrical working of 
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the railway, however, seems to have completely counteracted 
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this effect. 

Many — tables are given, comparing the cost 
of electric working with the previous steam working. It 
is difficult to make an altogether satisfactory comparison, 
because the conditions have naturally been materially 
altered, but it is satisfactory to notice that the cost per 
train-mile, cost per ton-mile and cost per seat-mile have 
decreased by 58 per cent., 26 per cent. and 15 per cent. 
respectively. It would have been interesting to know 
what capital outlay was involved in the conversion, but for 
this no figure is given. In regard to coal consumption, 
the total coal bill shows a decrease of £1,411 per annum ; 
and considering that the number of train-miles per annum 
has been increased from 310,944 to 828,674, and that the 
number of seat-miles per annum has also been increased by 
about 30 per cent., this result is certainly gratifying. The 
author mentions that by electric traction 11b.of coal, costing 
8s. 9d. per ton, will move 1 ton of load 2:29 miles at an 
average speed of 221 miles per hour, whereas with steam 
traction the same ма of coal, costing 16s. рег ton, 
would move the same load 2:21 miles at an average speed 
ot 172 miles per hour. It is also interesting to notice that 
there Tas been a substantial reduction in the cost of main- 
tenance of the permanent way, it being immaterial whether 
this is considered on the basis of train-miles, ton-miles or 
seat-miles. This certainly seems to bean important result. 

Considering the advance that has been made in single- 
phase working, it is a little surprising that Mr. C. R, 
DE MunarT, in a Paper read before the American Insti- 
tute of Electrical Engineers, should be advocating the 
three-phase system. A good deal of emphasis is laid upon 
the disadvantages of single-phase working, to some of which 
we have referred above. Mr. DE Mvuratr points out that 
this system has the greatest losses, that the motors are 
necessarily larger, that they develop more heat, and that 
this heat is not easily dissipated, whereas in the corre- 
sponding three-phase motors it is very easily removed. 
From the abstraet of the Paper, which we give elsewhere, 
our readers will see that Mr. DE MURALT is in favour of 
three-phase working for trunk lines, but admits that this 
system has certain disadvantages, the chief of which are 
that there are two overhead wires instead of one, that the 
air-gap in three-phase motors is very small, and (in the 
eyes of some critics) that there is only one efficient speed. 
With regard to the last, however, he points oul that the 
continuous-current locomotive is in precisely the same 
category, and that it is an advantage to have a speed which 
is constant and remains constant howev er heavy the train, 
or however inexperienced the motorman. Since the second 
disadvantage, namely, the smallness of the air-gap, can be 
rendered unimportant by adopting sufficiently long bearings, 
heconcludes that the only real disadvantage is the more com- 
plicated overhead system. We doubt, however, if railway 
engineers will support these views. These speed charac- 
teristics are by no means all that is desired. Further, it 
is Impossible to use pressures with three-phase as high as 
with single-phase working, on account of difticulties in 
insulating the collectors and similar trouble at crossings. 
But even if there were no such difficulties, we think. it 
would be necessary to show very much greater advantages in 
favour of the three-phase system before engineers would be 
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‘willing to complicate the overhead system by the addition of 
a second wire. On the other hand, it should be noted that 
in Italy, which may almost be regarded as the home of 
three-phase traction, this system is to be adopted on 
several of the railways. In a letter by Mr. VEROLA, which 
is reproduced by Dr. КАРР in his presidential address to 
the Institution of Electrical Engineers, it is mentioned 
that this step does not imply that single phase will not be 
used on other Italian railways; but in the case of those at 
present under consideration, the three-phase system is 
thought to be the more suitable owing to the heavy 
character of the service, and that, with this system, re- 
generative working, with an easily applied speed limit on 
down gradients, is possible. In any case, when people 
speak of the shortcomings of the single-phase system it 
must be remembered that as yet it is comparatively 
young. Most of the progress has been made during the 
last five years, and although we do not suggest that the 
single-phase system should be used indiscriminately in all 
cases, it is scarcely probable that this system has reached 
the full extent of its efficient development in so short a time. 


. ———— — — eee — 


REVIEWS. 


(Oopies of the undermentioned works сап be had from The Electrician Office, post 
free, on receipt of published price. adding 34. for books published under 3. Add 
10 per cent. for abroad or for foreign books.) 


— Áo | 
Practical Alternating Currents and Alternating Current 
Testing. By Cuas. Е. Smita. 3rd edition. (Manchester: The 
Scientific Publishing Co.) Pp. xv.— 455. 6s. net. 

The continued popularity of this useful little book is shown 
by the rapidity with which the third edition has followed upon 
the second. The book has already proved itself to be of great 
value to students and also to those engaged in the testing of 
alternating-current machinery. 

The whole treatment of the subject is very clear and lucid, 
and the diagrams of connections and curves of test results are 
in themselves very valuable to the student or voung engineer. 

In the new edition, many additions have been made to the 
chapters devoted to transformers and alternators, whilst a 
chapter on single-phase motors has been added; also the 
chapter on induction motors has been largelv rewritten. The 
treatment. of auto-transformers is very good indeed, and also 
the manner in which the various characteristics of the asvn- 
chronous machine are explained leaves little to be desired. 
There are, of course, minor details which a reviewer might 
criticise ; for example, when taking the short-circuit curve of 
an induction motor it is better to move the rotor slowly than 
to have the same clamped in order to neutralise the effect of 
the teeth ; but such faults are few and far between, whilst on 
theoretical points the author is generally sound. 

"ome of the terms used by Mr. Smith do not seem to us to 
be happily chosen. Thus, he uses the term “ periodicity,” 
and states that “frequency " is another name for “ perio- 
dicity." The wattless component of the current is referred to 
as the “idle” current. This term is misleading, and is fre- 
quently understood to mean eddy currents—waste “ watt ” 
currents. Surely it is more satisfactory to split up the current 
(or pressure) into watt and wattless components. We think 
that the three voltmeter and three ammeter methods of mea- 
suring power could well have been omitted in such a book on 
practical“ alternating currents. 

The author apparently has not much faith in the oscillo- 
graph, for he states that the easiest method of experimentally 
determining the wave form of an alternating current or 
E.M.F. is Бу means of a rotating contact maker. Our expe- 
rience leaves us greatly in favour of the oscillograph. 

The section devoted to the effect of magnetic leakage is not 
quite so clear and accurate as the other parts of the book. It 


THE ELECTRICIAN, NOVEMBER 19, 1909. 


is not а vood definition to sav that the leakage field thus 
consists of all the magnetic lines which do not form part of the 
rotating field." In Fig. 194 the leakage lines are shown as 
completely encircling the individual slots, with the result that 
there are two fluxes apparently in opposite directions in the 
sa me tooth | 

Mowever, except for the few minor details mentioned above, 
there is but little that we would have altered, indeed the work 
very closely realises the object of the author “ to introduce 
the student to the main principles of alternating currents, and 
alternating-current machinery, from an experimental, rather 
than from an abstract theoretical standpoint." 

The book is well got up, апа has a serviceable binding—- 
similar to the previous editions—and we think it well worth its 


selling price. S. P. S. 
A. E. С. 
La Machine à Influence; son Evolution, sa Théorie. By V. 
ScHarrEns (Paris: Gauthier-Villars.) Pp. vii. —499. 10 fr. 


This is а book which is worthy of its interesting and for- 
midable title. It contains detailed descriptions, not only of 
machines which the modern physicist has seen at school or 
college, but also of machines which he has never seen and never 
will see. Evolution is of great importance, but, all the same, 
the minute study of extinct organisms has inevitably to be left 
to the clever and industrious specialist. Unfortunately, in 
the case of the influence machine, the law of the survival of 
the fittest has not yet completed its beneficent task, and it is 
not easy to say whether many machines should be treated as 
extinct fossils, or whether they should be respected as pro- 
genitors of a useful line of succession. 

The task which the author has undertaken is an extremely 
difficult one, and he is to be congratulated on the thoroughness 
with which he has completed it. The book opens with a lucid 
explanation of general principles. Influence machines are 
divided into two classes: (1) La machine à accroissement 
arithmétique ou machine d addition, and (2) La machine de mul- 
tiplication ou à accroissement géometrique, and simple examples 
are given of each class. 

In connection with machines of addition, the action of the 
electrophorus is examined in detail; then the multiplicateur 
de Cavallo (1195) їз carefully studied, and it is shown that there 
is а limit to the difference of potential produced by the machine, 
even when there is absolutely no leakage. Descriptions of 
machines of addition, more or less out of date, follow. 

The machines of the second class are divided into two sec- 
tions: (A) Machines with fixed inductors, (B) machines with 
carriers which act as inductors. Section (А) is divided into 
two sub-sections: (a) Machines which have not distinct col- 
lectors, the inductors acting as collectors, and (b) machines 
which are provided with distinct collectors. Kelvin's Re- 
plenisher belongs to sub-section (a), and it is interesting to note 
that this familiar instrument has been invented no less than 
three times, the first inventor being an Italian named Belli. 
The Holtz, Wimshurst aud other familiar machines belong to 
sub-section (b), and they, as well as many which are not familiar, 
are described at length in the book under review. 

After dealing with the machines in a descriptive manner with 
a minimum of theory, the book gives the more complete theory. 
А chapter is devoted to machines which give alternating cur- 
rents, and another to electrostatic motors. The work con- 
cludes with accounts of quantitative experiments on the output 
of influence machines. А. G. 


La Materia Radiante e i Raggi Magnetici. By Avcvsro Ricni 
(Bologna: Nicola Zanichelli.) Pp. vi.— 308. 8 lire. 


The famous Bologna physicist who wrote this monograph on 
the “ Magnetic Rays,“ discovered by himself, does not claim 
an unconditional acceptance of his conclusions, but aims rather 
at presenting one aspect in which the curious phenomena first 
observed by Villard may be regarded. Weare well accustomed 
to seeing cathode rays bent aside by а magnetic field in a 
direction normal to the lines of force, but that the same ravs 
should sometimes trace out the lines of force, and be constrained 
to move along them, is a much less familiar phenomenon, and 
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one whose explanation is by no means obvious. Taking his 
courage in both hands, Prof. Righi boldly ascribes this be- 
haviour to the existence of electrostatic doublets in the shape of 
positive ions attended by revolving electrons, the whole form- 
ing a kind of planetary system moving at right angles to the 
orbits, and thus constituting a magnetic ray." The idea is 
ingenious, and vividly appeals to the imagination. It remains 
for the physicist and the mathematician to prove that such 
structures, if they exist, would account for the observations ; 
and also that their genesis would bea probable contingency, and 
likely to lead to a certain degree of permanence. This task is 
accomplished by the author with all but complete success. He 
certainly shows, both mathematically and by general reasoning, 
that the verv existence of the magnetic field ensures the 
stability of a “double star" consisting of a positive ion 
with an electron revolving round it. Even without the ion, a 
projected electron tends to describe a spiral about а magnetic 
line of force, and when this tendency is assisted by electrostatic 
attraction, the system is bound to be formed with considerable 
frequency. This frequency has a maximum in magnetic fields 
of а certain high intensity, such as are used in Villard's and 
Righi's experiments. These are described and illustrated in 
full, and the other allied forms of radiation (a, B, and y rays) 
hitherto discovered are dealt with in sufficient detail to make 
up a valuable and eminently readable contribution to the 
literature of this fascinating subject. E. E. F. 


TELEPHONES.* 
BY L. E. WILSON. 


Summary.—The author shows how much the conditions of telephone 
operation have changed during the last few years, and draws attention to 
the great economy to be obtained by a well-equipped installation of tele- 
phones. He also describes the faults to which installations are liable. 


Twenty-one years ago, when Manchester was not connected tele- 
phonically with London, there were 1,400 subscribers here and about 
5,000 subscribers in the metropolis. A night service was inaugurated 
in London about this time, but with indifferent success, and from 
10 o'clock at night until 6 o'clock in the morning there were only 40 
calls per week, and it was estimated that each one cost 10з. At the 
present time some 18,600 calls are originated on the National Tele- 
phone Co.'s system in London nightly, between 8 p.m. and 8 a.m., 
and the 103,287 exchange stations as at January Ist this year originate 
590,000 calls per day. In Manchester the number of exchange 
stations has increased to 20,000, giving 138,000 calls per day. 

Speed is essentially the telephone engineer's maxim, and a few 
seconds saved on each call approaches gigantic proportions in the 
aggregate; consequently even the expressions employed by the 
operators are regulated, and co-operation, or team-work, as it is 
called, is now used extensively, and reacts favourably on the service. 
In spite of the strides made, full advantage is not yet taken by the 
public of all the facilities a telephone service offers, and this is not 
due to any technical difficulties. The telephone service is the most 
rapid, cheapest, and most direct channel for information, and this 
channel should be open both ways, and the intelligent study of the 
best method of handling telephone calls is of wide importance; as 
a rule the subscriber is only alive to the delay he actually experi- 
ences, and is not interested in any irregularity occasioned by his 
own methods. One of the characteristics in Manchester telephone 
traffic is the sudden stoppage of work for lunch. "The subscriber in 
London, not aware of this peculiarity, attempts to effect communi- 
cation at the time, only to be told “ No reply,” and it may also be 
remarked that the interruption to business every Whit-week in Man- 
chester is telephonically а calamity. 

The “ engaged number" question is open to great misunder- 
standing, and a glance at & characteristic curve showing the number 
of calls which have to be dealt with during the various hours of the 
day will, in a measure, convey the reason. The rise and fall in calls, 
as shown by this curve, indicates а tendency to crowd the day's work 
into about two hours in the morning and about two in the afternoon, 
and this tendency is more pronounced in exchanges serving strictly 
business localities. This characteristic explains many engaged 
numbers, but engaged calls are chiefly caused by an insufficient 
number of lines. The subscriber is usually only interested in out- 
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going calls, and for this reason it is difficult to get the inward traffic 
recognised. Even with the best of conditions it can happen that two 
or more operators are testing the same line simultaneously, and as it 
tests disengaged to each operator, & double connection occurs. In 
up-to-date switchboards this irregularity is reduced to a minimum. 
The “ engaged number " provides ineffective work at the exchange 
on some 23 per cent. of the total number of calls ; to the subscriber 
it means lost time and lost or delayed business. 

At one time it was customary to allot 50 or 60 subscribers to each 
operator, a system manifestly far from ideal, as one operator might 
deal with 150 calls per hour, and an adjacent one 20 or so calls in the 
same period. To-day the method is to apportion equally the amount 
of work, on the basis of calls, not lines. Records of calls are taken 
periodically, and the lines on the switchboard distributed as required. 
The numbers of calling subscribers do not necessarily follow in nume- 
rical order. The subscriber when calling lights a lamp, and the 
operator simply inserts a plug in the adjacent jack and extinguishes 
the light. "The operation, therefore, requires no mental effort. 

For some reason telephone engineering has not always been given 
its proper status and classified as an important branch of the elec- 
trical industry, and, curiously, when the development has now 
reached а stage approaching perfection, the most important branch 
of the telephone service is not electrical in character, and the func- 
tion of the telephone engineer which, & short time ago, was to instal 
lines and build switchboards, is now associated with business and 
commercial questions controlling the position and size of the ex- 
change, the possible growth, the lay-out of the outside plant and 
size of the switchboard, distribution of the work, the rate of calling, 
the character and destination of the calls, and other similar matters 
which involve the expenditure of huge sums of money. 

The introduction of 24 volts pressure on telephone lines brought 
prominently to the front the question of insulation, and taking 1,000 
lines under old conditions, on a wet day 40 per cent. tested under 
100,000 ohms; the use of Sinclair-Aitken leading-in insulators 
which introduce a dry section between the leading-in cable and the 
outside wire raised the insulation considerably, and under the same 
atmospheric conditions, only 23 per cent. proved to be under 200,000 
ohms. An investigation of the cause of low insulation subdivided 
the responsibility as follows :—Outside lines, including the leading- 
in wire, 37 per cent., window terminals 37 per cent., office wiring 
19 per cent., instruments 7 per cent. After receiving individual 
attention, no line tested under 7 megohms. It does not necessarily 
follow that speech transmission was inferior under the old conditions, 
although with the transference from open to underground wires 
insulation difficulties almost disappear. 

Touching on the change from overhead wires to cable, Manchester 
possessed one of the first paper cable systems, and it is interesting to 
note the increase in the number of wires per cable. In the first 
installation there were 153 pairs of wires in а 24 in. cable, and now 
cables containing 800 pairs of wires in the same diameter are used. 

The question of handling and providing for a large number of 
wires has always been present. Was it advisable to bring all the 
lines into one exchange or split them up into several and connect 
with junctions ? In the first instance, the operator's reach and the 
space requisite were practically the controlling features, and the time 
lost in transferring а call was also a contingent question. Reduction 
in the dimension of various switchboard apparatus and the intro- 
duction of automatic signals and common battery working brought 
the standardisation of plant within reach, and the latter system 
places all complication at the exchange, where a skilled staff is avail- 
able, leaving à minimum amount of work for the subscriber to accom- 
plish with simplified equipment. The less the subscriber has to do, 
the better for the service, for he is strikingly incompetent as an 
operator. 

The general excellence of the design and workmanship of the sub- 
scriber's instrument makes it difficult to suggest further improve- 
ments, but progress is not so generally noticeable in the domestic or 
private telephone. "The practice of designing or specifying instru- 
ments equipped with four-magnet generators and 1,000 ohm bella 
coils for internal use, where the maximum line resistance does not 
exceed 3 cr 4 ohms is absurd. The resistance or impedance of the 
piece of apparatus operated should be something about the resis- 
tance or impedance of the operating apparatus plus the lines, but in 
the case of lines of negligible resistance one might very well use even 
a 50-ohm generator and corresponding bell. In some switchboards 
on the market the indicators are placed in series with the line, and, 
also, most trembling bells are wound to 5 ohms resistance, so that 
trouble is experienced when it is necessary to work the bells in con- 
junction with a cable line of, say, 2 or 3 miles, with a resistance of, 
say, 250 ohms. 

When attention is once aroused, no doubt the ingenuity and enter- 
prise of the manufacturers will speedily find methods to increase the 
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efficiency of this class of telephone. It should be remembered that 
manufacturers do not, as a rule, instal and maintain installations, 
which probably explains the foregoing shortcomings, во the follow- 
ing analysis of faults, taken over a long period and a large number 
of instruments, given in relative order of importance, may be of 
interest :—(1) Wiring.—Much trouble can be traced to the practice 
of leaving at each terminal a spare length of wire in the form of a 
helix which is easily broken. "The wire should be stapled direct to 
the terminals. Faulty design and the placing of cotton-covered 
wire in unsuitable positions or in steel conduit where moisture and 
condensation in time break down the insulation. (2) Primary 
Butteries.—The life of a battery varies according to circumstances, 
but they are often needlessly changed. The correct way to test is 
t leave the receiver off the hook for at least five minutes before making 
tie necessary observations. (3) Bell Troubles.—After being adjusted 
correctly, the chief trouble is caused by cleaning gongs. Inter- 
mittent faults in the coils often due to acids used in the manufacture 
of the bobbin fibre end; it is a difficult fault to localise even with a 
weak current. A generator circuit will oftentimes overcome the 
interruption to the circuit. (4) /ns'rument Cords.—The cord repre- 
sents the weakest part of any system ; it is, therefore, wise to reduce 
the cords to а minimum. For this rcason the hand combination 
instrument is really the most inefficient and conscquently the most 
expensive instrument to maintain. Its popularity is due to the 
convenience offered. (5) Transmitters.—Damage by pencils and 
the packing of granulated carbon. These troubles are largely over- 
come by the use of the solid back microphone chamber with per- 
forated mouthpiece. (6) Generators.—Cut-out troubles. Short- 
circuiting the generator due to breakdown of insulating pin, oil and 
metallic dust is generally responsible. especially in certain tvpes of 
instruments where the frame is used as a common connection. (7) 
Receiver. — Represents the first telephonic apparatus invented, and 
left the hands of the inventor in an almost perfect condition ; it 
offers very little scope for improvement. The change from bar to 
horseshoe magnets is perhaps the most important. A diaphragm 
too close to the magnet is a trouble which can be ascertained by the 
sound emitted when flicked with the finger; the sound should be 
hollow. Freedom from dirt is essential. (8) Lightning Arrester.— 
Generally of the serrated type, open and exposed to dust and foreign 
matter, which causes short.circuits. "Terminals left exposed to the 
atmosphere will, in a short time, cause trouble. (9) Fixing instru- 
ment to damp walls introduces various troubles. (10) Cradle Switch. 
Such causes as poor springs and contacts, and the accumulation of 
dirt, interfere with the regular working of some types of instrument 
switch-hooks. 

А glance at the common battery standard instrument will show 
the great improvements and modifications in favour of low mainten- 
ance costs, and there is apparently no reason why .these features 
should not be introduced in other types. The advantages a common 
battery system offers may be subdivided under the headings of line, 
instrument and switchboard as follows :—(a) It dispenses with the 
local battery and generator. The simplified instrument consisting 
of bell, receiver, induction coil and transmitter. with the addition of 
& condenser, supplies all requirements. and the act of taking off and 
replacing the receiver gives a definite call and clear by making and 
breaking the circuit for direct current from the exchange battery. 
(^) Line.—The line is practically under permanent test, and faults 
are automatically recorded. (c) Switchboard.—Responsibility is 
concentrated to quite 80 per cent. efficiency. Automatic calling is 
provided. Automatic supervisory signals are provided for both the 
calling and called subscriber, showing the operator the state of the 
connections, Uniformity of speech is provided by eliminating the 
local battery's variation in voltage. Saving in space on the switch- 
board is of great importance. In а common battery system accu- 
mulators are usually employed, but there is no rcason why suitable 
primary cells of low resistance should not be used for small plants. 

Generally speaking, the telephone has yet to be properly developed 
in connection with floor-to-floor messages. The cost of installing a 
private telephone apparatus may amount to anything from £1 to 
£8 per station, but thc cost of maintenance should amount to a small 
item, provided the apparatus is carefully selected and installed. 
The system to be adopted should be carefully considered, and where 
a reasonable number of lines are available the switchboard system is 
undoubtedly the best. The intercommunication system differs 
chietly from that already explained in that it throws the operating 
on the caller and is necessarily limited in scope. The expense of 
bringing the total number of wires to each instrument is considerable, 
and the general practice of adopting a single-line system to reduce 
expense produces overhearing and cross-talk. It is not unusual for 
the average number of calls per station to exceed 10 calls per day, 
iind if we consider a typical equipment where 50 instruments аге 
installed this means 500 calls and conversations daily. Reckoning 


the value of the conversations at the very low rate of 3d. each, it 
follows that the actual value of the traffic in the installation amounta 
to no less than £312. 10s. per annum, the actual cost of the installa- 
tion being slightly over £200, and the cost of maintenance about £15 
annually. When we consider, in addition, the great saving in time 
and improved discipline, it is easy to see how the telephone call 
may be made a most valuable money saver, but the equipment must 
be suitable for its work, efficiently installed and efliciently main- 
tained. 


EÁ ЕР 


NEW ELECTRICITY SHOWROOMS. 


We are pleased to notice the growing tendency of electric supply 
authorities to bring electrical apparatus into greater prominence by 
opening showrooms where existing and prospective consumers can 
inspect electrical appliances and obtain full information. One of 
the most attractive showrooms we have seen has been opened this 
week by the County or LONDON ELECTRIC SuPPLY Co. at 206, Upper 
Richmond-road, Putney, S.W.; this being in pursuance of the 
Company's policy of opening local showrooms. The position 
of the showrooms leaves little to be desired, the more so as they are 
in close proximity to those of the gas company which are con- 
spicuous by the glare of the lights. The showrooms of the County 
of London Company are not intended, however, to appeal to the 
publie from this point of view, the striking feature being the taste- 
fully arranged display of apparatus. We noticed on a recent visit 
that electric radiators were very conspicuous, whilst kettles, flat 
irons and other heating and cooking apparatus were also in evidence. 
Ав the company are desirous of preventing any discontent on the 
part of thcir consumers they are careful to recommend and supply 
only the best apparatus of this kind, since cheap electric heating 
apparatus has done much in the past to curtail the domestic use of 
electricitv. 

The additional showrooms ought certainly to be a boon, since any 
advice or information in regard to electric lighting. heating or any- 
thing else electrical, can be there obtained first hand, and free of all 
charge, from a qualified representative, without the pressing invita- 
tion to buy which is associated with ordinary trading concerns. The 
main object of the company is, we understand, to bring the con- 
sumers into closer touch with the supply company, so that the 
former shall be able to obtain the best advice possible on all matters 
connected with the question of electricity supply. There must often 
be times when the users of electric light want to make alterations or to 
bring thcir lighting up-to-date, and yet not know exactly where to go. 
Also, there are the numerous cases where people who do not use 
electric light want to know all about it, and want the information too 
from a reliable source. In all such cases, the fact that a first-class 
showroom is open to them, at their very door, so to speak, must be of 
distinct advantage. 

The showrooms in question, however, are not by any means merely 
a show of electrical fittings. The company's aim has been to obtain a 
very different (and superior) result. The showrooms exhibit a com- 
plete scheme as regards both decorations, furniture and lighting. 
Part of the showrooms has now been set out and decorated in the 
drawing-room Sheraton style, and part in the oak panel style, associ- 
ated with the Jacobean period. In both cases the furniture is in 
strict accord, and any fittings can thus be viewed in their proper 
surroundings. Further, it can be seen at the showrooms that the 
installing of electric light is by no means the expensive matter 
frequently anticipated. On the contrary. they will show that in the 
matter of getting a tasteful scheme of fittings. a careful selection 
under good advice can be effected very economically. Full particu- 
lars as to the exact cost of heating and cooking will also be given, and 
we do not doubt that a good deal of business will result, since the 
neighbourhood is mainly a residential one. In conclusion. we may 
express the hope that the Company's enterprise will be rewarded, 
and that а considerable impetus wil! be given to the electrical in- 
dustry in the district. 


Temporary Showrooms.—An excellent arrangement is to be 
credited to the Westminster Electric Supply Corpn. in conncetion 
with the display of all kinds of apparatus, accessories and sundries 
which the actual and potential consumer of electricity will or may 
require, or, at any rate, can possess if he desire. The Corporation 
rent for а period of 14 days, shops here, there and everywhere 
in their district, and during their period of occupancy offer 
to the public of the neighbourhood every facility for making them- 
selves acquainted with what can be done by electricity, how to do it, 
and where to obtain the apparatus and material for carrying out 
these operations. It is an excellent idea, and a development 
of the showroom business which may very well be generally adopted. 


THE ELECTRICIAN,‘ NOVEMBER 19, 1909. 


For the electrical contractor the arrangement has much to com- 
mend it, for the Westminster Company (taking this particular ex- 
ample) notify to those who are invited to enter the showrooms that 
they will not be asked to purchase anything, but if they should 
desire to buy, every effort will be made to put them in possession 
of the necessary information where the goods can be obtained from 
the local contractors and dealers in supplies. This is a system 
which has been in vogue for some time past in certain trades, and 
has brought a good deal of business in its wake. 


CORRESPONDENCE. 


— Ó 


THE CHARGING CURRENTS IN TRANSMISSION LINES, 
TO THE EDITOR OF THE ELECTRICIAN. 


г Sır: Dr. Russell has asked for a proof of the formula given 
in my last letter, and I therefore append one in the shortest 
possible form. It may be interesting in the first place to con- 
sider the case Dr. Russell mentions in his letter, that of a wire 
of r cm. radius suspended at a uniform height of л cm. above the 
ground (Fig. 1). Using the method of electrical images and 
calling Q the charge per centimetre on the wire, the force on 
unit charge at a point A distant z cm. from the centre of the 
wire is given by 2Q/z. Due to the image the force = 2Q/(2h - т). 
The work done (V) in taking unit charge from the surface EE 


: ^/2Q 20 = 725 — 
to the xd (29 £315. )%=?@1ов.( ) The capa- 


T 


city per centimetre in electrostatic units is therefore equal to 
1 


2 log! (2*7 ) 


a formula which agrees very closely with that given by Dr. 
Russell. 

If we now apply the same method to the two lower wires 
of the three-wire three-phase system, the correction for the 
effect of the earth can be readily calculated. The charges 
per unit length on the wires may be taken as Q sin pt, 


1 т 
Q sin ( pe — 3) and Q sin (es) on the wires (1), (2), (3) 
respectively (Fig. 2). The effect of the charge on the wire (1) 
may be neglected in determining the P.D. between the two 
lower wires as it is equidistant from them both. The force 
on a unit positive charge due to the charges on (2) and (3) at a 
point A, distant х cm. from (2), in the direction from (3) to (2), 
2т 


А : 2m 
2 2Qsin (pe - 3 2Q sin (+3) 
i T (d- ) 
Due to the two images the resultant force in the direction (3) 
to (2) 


o f 2r ( | дт`\! 
{2Qsin (е 7) f 120 sin (YYY 
ENIV TEN ш (2A: - (d —z) 
The work done (V) in taking unit charge from (3) to (2) is 
given by 


= 1 (9-4) 2 Qsin ( 9940 
Abu d 
| 2Qsin (3 z 20 sin ( ptt =) \(d- z) 
" 3; 3 / J у 
Approximately, ee 


V=2V3 соз pt (os. (2)- log. J) 


Hence what may be called the effective capacity between 
the two lower wires 


= + 


1 —— 
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The capacity current is given by multiplying this quantity, 

reduced to appropriate units, by the line pressure and by 
—2- x frequency. This corresponds with the formula given 

in my letter, though I omitted to state, in that letter, that the 
corrected capacity could only be used for determing the charg- 
ing current to the two lower wires. As Dr. Russell says, the 
capacity current through the top wire of the three is different 
from the others, and I have not vet worked this case out; the 
calculation is one of ‘considerable complexity. By making 
certain approximations I have come tothe conclusion that the 
correction for the top wire may be considerably larger than 
for the lower wires, though it appears to be of the same order 
of magnitude. 

In either case the correction for the earth is nothing like as 
large as might at first sight be expected when the relative capa- 
cities between the wires, and between each wire and earth, are 
considered. The only reason I wrote my Paper for the British 
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Association was that I had found a considerable discrepancy 
between the formulz given in two text-books for the charging 
current on overhead lines, and it seemed desirable to publish a 
simple proof, from first principles, of the correct formula. 

I did not know of Dr. Russell’s formula for the three-core 
cable when I wrote my short Paper, and I must express my re- 
gret that no mention of this and the other most valuable work 
that Dr. Russell has done on this subject was made.—I am, &c., 

The University, Liverpool, Nov. 16. E. W. MARCHANT. 


P.S.—I notice that in my letter in your issue of the 5th inst. 
the index of (D/2h) is inside the bracket ; the index applies to the 


whole term which should ТА 1+ (5. 


HERR SCHERL'S MONO-RAIL CAR. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sik: Referring to your account of the Brennan Mono Rail- 
way (THE ELECTRICIAN, November 12th), may I be allowed to 
point out one or two facts about the demonstrations that have 
taken place here in an exhibition hall. 

The enterprising German, Herr August Scherl, is not known 
here as an engineer, but as an enterprising newspaper pro- 
prietor. Itistruethat a workshop of some description exists, 
but the names of the technical staff are not known generally, 
as is usually the case in new undertakings. The demonstra- 
tions mentioned above have shown nothing. The саг “ to seat 
five" travelled at a speed of about 24 miles an hour. One 
was not allowed to see the works” or “ ро close," and, in 
fact, it was impossible to obtain the slightest amount of 
technical information. I am not sure whether the book 
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mentioned by you has been translated into English, if so its 
reading would cause a quiet half-hour's amusement. 

Among engineers here the view is that the demonstrations 
are carried out solely for the purpose of advertisement. This 
is substantiated by articles appearing in certain papers. 

I mention these few points as I am not in agreement with 
the way certain English “dailies” try to push foreign under- 
takings as being far superior to “home produce. A little 
trouble taken to find out the true facts would often cause 
the comparisons to appear in another light.—I am, &c., 

Berlin, Nov. 16. ARTHUR BUCKNEY. 


THE INSTITUTION OF ELECTRICAL ENGINEERS AND 
THE LATE DR. JOHN HOPKINSON. 


At the opening meeting of the 1909-10 session on Thursday, 
November 11th, the retiring president, Mr. W. M. Mordey, 
having awarded the prizes and premiums for the past ses- 
sion (a list of the awards appeared in our issue of May 
28th last, p. 264), called upon Prof. Bertram Hopkinson, 
who, he said, had a very interesting presentation to make. 


Prof. HoPkriNsoN then offered to the Institution, on behalf of his 
mother, а memorial bust of his late father, Dr. John Hopkinson. In 
doing so he dwelt on the impersonal character of scientific work which, 
he said, could not for long remain identified with its author as a man in 
the same sense as the work of an artist or of a poet, but tended, within 
a comparatively short time after his death, to become merged in the 
general stock of human knowledge and to lose its personal associations. 
It was his mother's hope that the gift which she then offered to the 
Institution might help to perpetuate the identification of the founder of 
m. art of dynamo design with Hopkinson the man whom they had 

own. 

Mr. W. M. Мовркү said that it was with great pleasure he rose to 
express, on behalf of the Council and of the 6,000 members of the Insti- 
tution, their deep thanks to Mrs. Hopkinson for her gift. He did not 
fear that the name of Hopkinson would ever be forgotten as long as 
electrical engineering was practised. He thought that next to Faraday 
—whom they looked upon as the scientific father of the industry—they 
owed more to Hopkinson than to any other man. Dr. Hopkinson was 
president of the Institution of Electrical Engineers twice, in 1890 and 
again in 1896. He was not only remembered for his scientific and 
engineering work, but also for his character as a man. His work covered 
many fields beyond those comprised by the objects of their Institution, 
but on that occasion he would refer only to one or two landmarks in 
electrical engineering that they owed to him.. In 1883, before the Insti- 
tution of Civil Engineers, he theoretically developed the possibility of 
parallel working of alternate-current machines, which in 1884 he demon- 
strated practically at the South Foreland lighthouse, on which occasion 
he was assisted by another past-president, Prof. Grylls Adams. It 
transpired afterwards that so far back as 1869, Dr. Wilde (one of their 
honorary members) had demonstrated a similar effect with some of his 
early magneto machines. In 1885, Dr. Hopkinson read his Royal 
Society Paper on the “ Magnetisation of Iron," a Paper which had been 
their standard ever since. In 1886, he applied those scientific results to 
practical purposes in the famous Paper on Dynamo Electric Machin- 
ery," which he read before the Royal Society in conjunction with his 
borther, Dr. E. Hopkinson. Mr. Mordey believed he was right in saying 
that the universal opinion of electrical engineers was that this Paper at 
one step reised the knowledge of the dynamo from chaos into engineering 
and scientific order. A year or two afterwards, Dr. Hopkinson read 
another remarkable Paper on The Properties of Iron at High Tem- 
peratures," a purely physical investigation of great interest. The most 
interesting point in that Paper was, to his (Mr. Mordey's) mind, the dis- 
covery at a certain very low magnetic force of the enormous increase of 
permeability in iron at а temperature a few degrees below that at which 
it became non-magnetic. Although no practical use had ever been made, 
and perhaps never would be made of that discovery, it showed perhaps 
as much of any of his Papers his power and insight as an investigator. 
He would not refer to his fruitful work as an engineer and as an inventor 
—nor to his teaching work—he was glad to say that one of Dr. Hopkin- 
son's pupils was on the Council of the Institution to-day. Mr. Mordey 
then referred to the formation of the Corps of Electrica] Engineers in 
1896, which was due to Dr. Hopkinson. "That action went further than 
the foundation of the corps; the close connection between the War 
Office and that Institution, and also other Institutions, being largely due 
toit. The honour of occupying the Presidential Chair would always be 
regarded as the greater for the reason that it had been occupied by Dr. 
Hopkingon. Не had pleasure in proposing a hearty vote of thanks to 
Mrs. Hopkinson for her gift. (This vote of thanks was then carried with 
acclamation.) 

Before asking the new president, Dr. Gisbert Kapp, to take his place, 
Mr. Mordey referred to the new home of the Institution, the alterations 
to which were being rapidly proceeded with. It would not be possible, 
however, to occupy it before June next, and, therefore, it was not avail- 


‘touch with the latest types of apparatus. 


able for the present session. He also mentioned that if Dr. Kapp had 
done nothing else worthy to place him in his high position it was sufficient 
that in 1886, a few months after the brothers Hopkinson read their 
Paper on the dynamo, Dr. Kapp read a Paper at that Institution on 
** The Pre-determination of the Characteristic," in which he had worked 
out quite independently results which formed at least one part of the 
Hopkinson Paper. Dr. Kapp had always been prominent in everything 
to do with electrical engineering, and he (Mr. Mordey) had much pleasure 
in vacating the chair in his favour. 

The Chair was then taken by Dr. Gisbert Kapp. 

Mr. ALEx. SIEMENS then proposed a vote of thanks to Mr. Mordey, 
the retiring president, for the able manner in which he had carried out 
his duties as president. He considered that if the Institution’s new 
home turned out to the satisfaction of the members it would be largely 
due to the personal exertions of Mr. Mordey. 

Mr. J. SWINBURNE, in seconding Mr. Siemens’ proposal, remarked that 
Mr. Mordey had had a very arduous year of office, and had done a great 
deal in connection with the new home. 


After this resolution had been carried with applause and been 
acknowledged by Mr. Mordey, Dr., Gisbert Kapp delivered 
his Presidential Address, of which an abstract will be found 
elsewhere in this issue. At the conclusion of the Address a 
vote of thanks to Dr. Kapp was proposed by Prof. S. P. 
Thompson, seconded by Dr. Glazebrook, and carried with 
acclamation. | 


ELECTRICAL EXHIBITION AT WIMBLEDON. 


Although the immediate effects may not be apparent in the 
demand for current, there is no doubt that local exhibitions serve 
a useful purpose in bringing electrical apparatus and the many 
applications of electric power prominently to the notice of the public. 
Much interest is usually taken in the exhibits by local contractors 
whilst others even travel considerable distances so as to keep in 
The electrical exhibition, 
organised by Mr. H. T. Lee, borough electrical engineer, Wimbledon, 
which was opened at Baths Hall, Latimer-road, Wimbledon, on 
Monday last, and which closes to-morrow (Saturday), should prove 
of considerable interest to the public. The statement on the first 
page of the official catalogue that ‘‘ Wimbledon electricity is best 
and cheapest for lighting, power, heating, cooking and ventilating ” 
must not, however, be taken too literally. 


The exhibition contains 26 stands, and particular attention has 
been given to the display of electric radiators and vacuum cleaners. 
Of the former, prospective consumers have many types from which 
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Fic. 1.—**QuARTZALITE" RADIATOR. 


to make a choice, viz., the popular lamp radiators, which are shown 
by the Dowsina Rapant HEAT Co., Messrs. O' BRIEN, THOMAS & 
Co. and Messrs. RAsuLEIGH РНїРРЗ & Co.; the Electroyl " radia- 
tors of Messrs. PURCELL & Nosss (which were described in our issue 
of December 4 last) and the Quartzalite " radiators (Bastian patents) 
exhibited by Messrs. T. L. Scott & Co., of 28, Martin’s-lano, Е.С. 
In these last mentioned the heating elements are open-ended tubes 
of quartz containing a spiral of nickel which is raised to а red heat 
ав soon as current is switched on. The quartz is very transparent to 
heat rays and also has a very long life, whilst water may even be 
poured over the red-hot tubes without doing apparent injury to 
them. A feature of these radiators, of which a cheap type is shown 
in Fig. 1, is the low cost of renewal, the heating elements being 
replaceable at a cost of 6d. each. With six glowers the energy con- 
sumed amounts to } unit per hour. We recently referred to these 
** Quartzalite ” radiators, and it is interesting to note that the glowers 
have now been utilised in the construction of electric ovens. One of 
these ovens is on view at the Wimbledon exhibition and is illustrated 
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in Figs. 2 and 3. It will be seen that it consists of two parts, the oven 
proper and a hot plate. The oven, which is of light sheet metal with 
lagging, contains no heating elements, all the heat being obtained 
from the hot plate. The oven can be easily lifted off this hot plate 
and the latter is then available for use with a frying pan, kettle, &c., 
or for making toast. Three degrees of heat are provided by means 


Ес. 2.—'* QUARTZALITE " ELECTRIC OVEN 


of three switches fixed at the side of the hot plate. The makers 
claim that with this oven, which only weighs 10 lb. and takes from 
400 to 1,500 watts, a temperature of `500°Ё. can be obtained within 
10 minutes. 

A very large number of domestic electric cooking and heating 
appliances are also shown on the stand of Messrs. RAsHLEIGH 


Fio. 3.—“ QuaRTZALITE"" Нот PLATE FOR OVEN. 


Pmers & Co., a novelty being an electric hair dryer; whilst the 
kaleidoscopic sign which we recently described attracts much atten- 
tion and is greatly admired. 

The stand of Messrs. SIEMENS Bros. & Co. is very conspicuous, 
being in the centre of the hall facing the entrance. A show board 
demonstrating the applications of the O.S. wiring system, which we 
mentioned in connection with the recent East London Electrical 
Exhibition, is very noticeable, and should draw the attention of 
contractors and consumers to the grcat possibilities in connection 
with the Stannos and Kuhlos wires and the Kalkos fittings. Other 
exhibits on this stand are coils of vulcanised rubber cables, 
flexibles of all descriptions, dry cells and Neotherm” cells; whilst 
Messrs. SIEMENS Bros. DYNAMO Works (Lrp.) display electric fans, 
motors and Tantalum lamps. These latter are to be soon every- 
where; indeed, the hall itsclf and the majority of the stands are 
illuminated by 50 c.p. Tantalums, as may also be gathered from the 
fact that over 200 points in the hall are wircd for these fittings. 

The Therol electric water heater, recently described in our 
columns, is shown by Messrs. SPAGNOLETTI, whilst Messrs. А. How 
& Co. are displaying electric cooking and heating apparatus of the 
British Thomson-Houston Co.’s manufacture, the object of this 
exhibit being to demonstrate the fact that electric cooking and hcat- 
ing is within the reach of practically all purses.  B.T.-H. tungsten 
lamps are, of course, also shown on this stand. 


One of the most interesting stands, at any rate from the technical 
point of view, is that of The Foster Авс Lamp & ENGINEERING 
Co. Our readers will be interested to hear that this firm are placing 
on the market metal filament lamps in all candle-powers and suit- 
able for pressures of from 25 to 125 volts. These lamps are being 
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view at the exhibition. A feature of these lamps (which we hope to 
refer to in greater detail in & later issue) is that the bulb is of the 
popular shape associated with carbon filaments; and as it is some 
] in. shorter than many metal filament lamps, the Foster lamp 
is well adapted for existing shades and fittings, since the filament is 
more removed from the field of vision. 


As an alternating-current supply is provided at Wimbledon, con- 
sumers—both prospective and existing—will be interested in the 
Foster transformers for reducing the supply pressure so that low- 
voltage metal filament lamps can be adopted. Їп this connection 
mention may also be made of the “ Foster " automatic switch for 
cutting off current from the transformers when lamps are not in use. 
Attention may also be called to the '' Foster " electric bell trans- 
formers which obviate the use of batteries and enable electric bells 
to be rung from the supply mains. 

On our visit to this stand a few days ago we were much interested 
іп a new Foster flame lamp which is being put on the market. 
The feature of this lamp is the use of а quadruple carbon, which is 
claimed to be more satisfactory and less expensive than where the 
magazine principle is adopted. As the lamp burns for 50 hours with- 
out re-carboning, it is likely to prove very popular, and we hope to 
give further details of its construction in a later article. We also 
noticed an illuminated road sign for use as a motor warning, &c., at 
dangerous turnings and thoroughfares. 


Ав mentioned above, vacuum cleaners are much in evidence, and 
the demonstrations of the apparatus attract much attention. The 
stands in question are those of the British Vacuum CLEANING Co. 
and of Мевагв. WALLACH Bros. 


The demonstration of electric ironing by Messrs. Loup & WESTERN, 
and anelectric piano and electrically-driven sewing machines on other 
stands will doubtless appeal to lady visitors to the exhibition. 
Electric motors are also more prominently displayed in connection 
with the pumping of water for domestic purposes on the stand of the 
WoRTHINGTON Pump Co., meal separators, chaff-cutters, &c.. on the 
stand of Messrs. F. H. BENTALL & Co., and in connection with wood- 
working machines shown by Messrs. R. BECKER & Co. The last- 
mentioned firm are showing a circular saw bench, a planing, jointing 
and moulding machine, and a planing and thicknessing machine, 
each driven by alternating-current electric motors of from 2 Н.Р. to 
б Н.Р. LaANGDON-DavIES motors are used in most cases for driving 
the machinery exhibited. 

The Lux CANDLE Co. are exhibiting electric candles, which are 
made with metal filaments for pressures up to 70 volte, and with 
carbon filaments up to 250 volts. The feature of these lamps is the 
low cost of renewals, the glass candle cover being independent of 
the lamp itself. Displays of electric light fittings are also made by 
Messrs. STEGMANN & Co. and Messrs, Parsons & TOWNSEND. 


THE INTERNATIONAL MOTOR EXHIBITION AT 
OLYMPIA. 


The International Motor Exhibition which opened at Olympia on 
Friday last, and which remains open until to-morrow, is from an 
electrical point of view frankly disappointing. At this period of the 
development of the motor car industry we must not, and do not, 
expect to see something startlingly new every year, but we do expect 
to see improvements made in details; and it is for this reason that 
we view the almost entire absence from the show of electric cars of all 
kinds with regret. An electrically-driven car has, and always will 
have, an application for certain purposes, and it therefore seems 
rather surprising that the makers of these cars do not follow the lead 
of their petrol" colleagues and push their wares along the line of 
least resistance. A 10н.р. four-cylinder ** Cedes Electric" brougham 
isYto be sen on the Austrian Daimler Motor Co.’s stand; the 
Electric Vehicle Co. are exhibiting а selection of their well- known 
chassis fitted with different types of body and equipped with 
batteries of various capacities, and the British Electromobile Co. 
have also on view a number of accumulator-driven cars. 

It is not our intention to describe in any detail the profusion of 
petrol-driven cars which are to be seen at Olympia; but it may be as 
well to indicate the general tendency of modern motor-car design, 
so far as it can be gathered from the exhibits displayed. Firstly, the 
success of the slide-valve applied last year by the Daimler Co. to 
their Knight engine seems to have encouraged other makers to 
venture along the same road, with the result that visitors may see 
engines fitted with one or more ported sleeves or with piston valves 
in variousforms. A valveless two stroke motor that does not employ 


made at Wimbledon, and examples of the first to be produced are on ; crank chamber compression may also be placed in this category. 
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With reference to other points of design it may be mentioned that 
suspension and spring construction is better in detail, and the 
scientific half-bow type of spring is en evidence on several well-known 
makes of car. As for the bodies they are of all types and sizes, but 
seem to possess the one property of being uniformly luxurious. 

At this exhibition apparatus of electrical interest comes generally 
under the heading of accessories. Stands showing equipment. of 
this kind are relegated to the gallery, and here again great variety is 
evident. "There are to be found a number of very interesting ignition 
sets, worked both by magnetos or batteries, equipment for lighting 
the interior and headlights of the car and batteries suitable for trac- 
tion work. In last week's issue we endeavoured to give our readers 
some idea of what was to be seen at the exhibition, as regards 
electrical apparatus, and shall now go into the matter in more detail. 

Besides their well-known speedometers, which as we mentioned 
last week, Messrs. ELLIOTT Bros. are showing on their stand at the 
Exhibition, they are showing two other interesting pieces of 
apparatus. The first of these is known as the Wimperis accelero- 
meter and gradient measurer, and has been designed for the 
use of engineers, motorists and testing shops generally. Inside 
the instrument is а horizontal copper disc having its centre of 
gravity in an eccentric position. This disc is controlled by a 
light spring similar in shape to the hairspring of a watch, and 
is damped magnetically. When the instrument is caused to move 


forward in the direction of the arrow shown on the dial, the ; 


centre of gravity of the disc tends to lag behind and so rotates 
the disc through an angle which is controlled by the spring. This 
motion operates the indicating needle and tshe cale is graduated 
accordingly. Each instrument is compensated so that accelerative 
forces in any other direction than that shown by the arrow do not 
affect or interfere with the reading in any way. This compensation 
is produced by the use of two freely running gear wheels and а 
balance weight so calculated as to form a dynamic balance with the 
disc. То use the instrument it is placed on the vehicle with the 
arrow pointed in the direction of motion, and when the speed is 
observed to be steady the levelling screw is adjusted until the needle 


Fic. 1.--ELLIoTT's SPEED JNDICATOR AND RECORDER. 


comes to zero. The accelerometer is then ready for use. This 
instrument can be used in a variety of ways, besides being employed 
for the comparative measurements on braking efficiency, and for 
determining brake-horse-power. 

Another instrument, which is to be found on this stand is the Tel 
speed indicator and recorder shown in Fig. 1. This is fitted with a 
conjugate movement and records every second. It indicates un- 
interruptedly the speed of the car, the total number of miles travelled 
and the number of miles covered in a trip, as well as recording on a 
paper strip the speed, duration of the run, all the stoppages, the time 
the car is at work and the length of the road traversed, thus giving 
all constants which are required for control purposes. It needs very 
little power to work it, and the speed of the driving shaft does not 
exceed 180 revs. per min. 

The ELECTRIC AND ORDNANCE ACCESSORIES Co. are showing on 
their stand a selection of Warner speedometers which consists of a 
combined speed indicator and trip and season distance recorder. 
It is constructed on the magnetic principle and works by the rotation 


of a permanent magnet revolving a dial in direct proportion to the 


speed of the magnet. This magnet is guaranteed to retain its magnet- 
ism unimpaired for a period of ten years. The magnet revolves in 
hardened steel bearings, and the aluminium dial which the magnet 


rotates, is supported in sapphire jewel bearings. It is thus evident 
that the possibility of wear affecting the accuracy of the instrument 
is extremely remote. That the instrument is accurate is shown by 
the following figures culled from a report of the R.A.C. At 5 miles 
per hour, error 3:8 per cent. At 10 miles per hour, error 1-7 per cent. 
At all speeds from 15 to 60 miles per hour the instrument is absolutely 
correct. In addition to the above accuracy tests, the R.A.C. also 
certified that the Warner speedometer responded rapidly to varia- 
tions of speed, that no oscillation of the dial was noticeable on good 
roads and that on bad roads there was only a very slight to-and-fro 
movement of the dial, and that no mechanical adjustments were 
made or required during the 3,000 miles trial. The trip and season 
distance recorder is fitted to the side of the speed indicator, and is of 
the usual veeder type. In general the Warner speedometer is, 
it is claimed, & thoroughly reliable and workmanlike instrument, 
containing nothing to get out of order or cause trouble—it will run 
from year's end to year's end without the necessity for any attention 
whatever. 

The well-known “ Tinken roller bearings which were described 
in THE ELECTRICIAN for September 24, 1909, are also on view on 
this stand, and should find & wide application in motor car work. 


The Rorax Мотов AccEssohrES Co. are showing a new form of 
speedometer due to Mr. W. R. Cooper. It is of the liquid form, and 
is characterised by simplicity and cheapness. The essential part of 
the indicator consists of a branched glass tube containing mercury, 
which supports a column of liquid, as shown in Fig. 2. When this is 
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Fic. 3. —CooPER's SPEEDOMETER, | 


rotated about the centre tube, the liquid falls, the extent of the 
movement depending upon the speed of rotation. As the tube is 
quite self-contained, it follows that the instrument does not become 
inaccurate with use, as is so often the case with instruments which 
depend upon springs for their action. There are no joints in the tube, 
and therefore no leakage is possible. If the car runs at a higher speed 
than the extreme range of the instrument no harm results, because 
the liquid will not fall below a certain point however high the speed. 
The tube is mounted on a vertical spindle, which is connected 
directly to the flexible drive. Consequently, there are no pivots ; 
and since the tube runs at & low speed, the flexible drive is also slow 
running, and does not require any intermediate or reduction gearing. 
The use of а liquid as here described entirely eliminates friction, with 
the result that the instrument gives an indication immediately, at 
the very lowest speeds, А view of the complete instrument which 
gives à perfectly steady indication obtained on the roughest roads, 
is given in Fig. 3. | 
Messrs. J. С. FuLLER & Co. are, showing а type of dual 
ignition high-tension magneto which is fitted with a switch starter. 
The chief points about this machine are that it is the only magneto 
which possesses а dual ignition system, and at the same time allows 
starting from the dashboard to be effected by а switch without 
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requiring any outside coil. The whole apparatus is self-contained, 
and it is only necessary to touch a button on the dashboard to start 
the car, assuming that there is gas in the cylinders. The charge 
can be ignited from an accumulator or magneto as desired by means of 
a special change over switch. The parts are very accessible and ball 
bearing are fitted throughout. 

Messrs. Fuller are also showing a series of magnetos for use on 
aeroplanes. It is necessary that these should be run at very high 
speeds, and for this reason double-ball bearings are fitted. dt is, of 
course, desirable that the weight of all apparatus used on aeroplanes 
should be reduced to а minimum. Aluminium is therefore used for 
most of the metal parts. 


The accumulator is by no means the least important part of a car, 
fitted with ignition worked by that means, while its employment for 
lighting purposes also makes it desirable that it should be thoroughly 
reliable. Messrs. Fuller are showing a large range of cella which 
seem amply to fulfil these conditions, and we may also mention as 
points of interest the hand lamps and test instrumenta which ara to 
be found on this stand. 


On the stand of the ErkorRIC IdNTrION Co., of Birmingham, is to 
be found, besides а new pattern of Hall double ignition apparatus, an 
entirely new type of magneto, specially designed and constructed for 
aviation purposes. It will be arranged to work on a 12-cylinder 
motor, and will be capable of giving 16,000 sparks per minute, or 
nearly one million sparks per hour. It has hitherto been necessary 
with such a large number of cylinders and the enormous quantity of 
sparks required, to émploy a number of magnetos, so arranged that 
each magneto shall have control over a certain number of cylinders. 
Sometimes in a six-cylinder engine, two magnetos will be employed, 
each working three cylinders, while in a 12 cylinder engine, three or 
four magnetos may be used. This articulation of ignition produc- 
tion possesses the serious dofect of having several distributors, 
thereby rendering proper synchronisation almost impossible, whereas 
in the new system the 12 cylinders are all fired from the one 
magneto, and the high-tension current is distributed to the 12 
cylinders, through only one distributor, so that perfect synchronisa- 
tion is, it is claimed, permanently secured, and efficient results 
obtained from the engine, which as everyone is now aware, con- 
stitutes the one important and vital matter to the aviator or flying 
man. Through the medium of this arrangement it is possible to 
obtain as many as 16,000 sparks per minute, or 266 sparks each 
second. 

This firm are also showing an E. I. C. generator set for lighting cars 
as well аз sparking plugs, contact breakers, switches and all the other 
parts which go to make up a successful ignition system. 


Messrs. VAN RADEN & Co. are this year making a special feature 
on their stand of a large range of high-class car lighting batteries 
consisting of their well-known woven glass and spun glass plates in 
evonite and celluloid cells of varying capacity, built up into batteries 
for running all combinations of lights (head, side, tail, pillar, roof, &c.) 
with convenient adaptors for connecting up. Nieuport gearless four- 
oylinder magnetos, one of the most simply constructed four-cylinder 
ignition apparatus yet produced, are also on view. We may mention 
that the Van Raden patent woven glass and spun glass ignition 
. batteries in celluloid, ebonite, glass and unbreakable cells, including 
the old favourite “ 4/2 G. B.“. and its latest improvements may be 
seen on this stand as well as running examples of Nieuport magnetos 
for four, two and single cylinder engines, and also the Nieuport four- 
cylinder self-starting dual ignition. : 

Carpentier trembler coils for all types of engines, including 
synchronised separate unit coils for multi-cylinder engines with 
detachable trembler, and the various latest types of plugs, contact 
makers, lamps, switches and cables, as well as dynamo accumulator 
charging sets are on view. 


We may also mention that Messrs. Pero & Raprorp are showing 
& new system of electric lighting for motor cars. The lamps used 
are fitted with a single contact focussing holder with detachable con- 
tact for wires. There are no wires in the lamp holder, metallic 
contact is made throughout with brass tubes, and mechanical as well 
as electrical connection is provided for. This system allows the 
lamps to be immediately removed for cleaning. ` 


The Нон TENsIOoN Co., besides an exhibit of magnetos and 
&ccumulators, are showing the Mira electric horn, which it is claimed 
is the most powerful motor horn in the world. It is worked by a 
small motor which rotates a flywheel, having on its circumference 
two small steel strikers, which tap against a steel diaphragm at the 
end of the horn bell, A powerful penetrating note is produced, 
carrying at least half a mile. The current consumed is small, and 
the apparatus will work at either 4, 6, or 8 volts. 


THE FREUND SELF-TIGHTENING TUMBLER BRAKE. 


At a meeting of the Yorkshire Tramway Managers’ Association 
on 4th inst. demonstrations with power brakes constituted the chief 
item on the agenda. Much interest was taken in a device primarily 
intended to remove the danger arising from the occasional refusal 
of magnetic brake shoes to act; but the device is also applicable as 
a mechanical quick acting track brake. If used with magnetic shoes 
the magnetisation may be effected either before or after the 
mechanical application of the brake. 

The device is termed a self-tightening tumbler brake, and is due 
to Mr. E. Freund, whose axle-wound track brake is already well 
known (it was described in our issue of September 11, 1908) and has 
been favourably reported upon. Mr. Freund has kindly supplied us 
with the following particulars of this self-tightening brak>. 

On the usual brake cross shaft s, in Fig. 1 herewith, are keyed the 
depression levers /2, which are linked by the connecting rods ci, to 
the depression plates p', which can be moved up and down between 
the guides g', g* fixed on the truck. These depression plates, р, 
contain cup-shaped housings for the shoulders s? and s? of the 
tumblers f. The latter rest with cups, с?, on spherical pivots pro- 
vided on top of the brake shoes sí. Pull-off springs (not shown) 
keep the shoes off the rails, as shown in Fig. 1. On the shaft, s, 
аге also fixed operating levers which can, by the usual gear, be 
pulled from either platform of the car in the direction of the arrow 
al. And on the shaft, s is also fixed a toothed sector, s!, with 
which a spring pawl, r, engages. 

When lever Ii is pulled from the platform in the direction of 
arrow a', the depression plate descends, and pawl r engages with 
lower teeth of s! until the brake shoes „ touch the rail. Supposing 
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Fic. 1. 
the car to travél to the left, the shoes will drag on the rails, and 


thus shift to the right (relatively to the car). In doing so, the 
tumbler tilts as shown in Fig. 2, and increases the distance between 
the brake shoes 8 and the depression plates pi. A toothed sector 
and draw bolt are employed to regulate the amount of drag, and 
thereby the brake pressure. The more drag is allowed, the more of 
the car's weight comes to bear upon the brake blocks. 

The brake blocks can be instantaneously released by pulling levers 
И and P in the direction indicated by the arrows а! and a? respec- 
tively. Аз soon as pawl r has in this way been withdrawn from 
sector s', lever Ii is again released, and there is nothing left to pre- 
vent the release springs from returning all parts into the position 
shown in Fig. 1. 

Although originally intended only for controlling magnetic brake 
shoes mechanically, so аз to prevent serious consequences in сазе of 
non-excitation, this device proves to be also a very efficient hand 
brake and a self-tightening mechanical brake. It can, therefore, be 
used in various ways to suit local conditions The motorman's 
work is reduced to a minimum by interposing a tumbler " between 
the depression link and the shoes of an ordinary track brake. Аз 
this apparatus occupies the motorman’s right hand only for an in- 
stant, he is enabled to attend so quickly to the wheel brake, that 
very strong combined effects are obtained. 

At the meeting of the Yorkshire Tramway Managers' Association 
mentioned above, tests were made with cast-iron blocks, wood 
blocks and а combination of one cast-iron and one wood block. 

We understand that the Yorkshire (Woollen District) Tramways 
have, after prolonged trials, decided to equip 12 of their cars with 
this brake. 
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FERRANTI TRACTION METERS. 


This is an age of economy. Each one of us tries to cut down 
expenses wherever possible and to make every ha' penny go as far as 
a penny once did. One result of these endeavours, as applied to the 
electrical industry, is to be seen in the more extended adoption of 
that type of meter which acts as a check against waste of all kinds. 
And it may be truly said that in no direction can such & meter per- 
form more useful work than in the control of the energy consumed 
for traction purposes. Uneven driving, hasty acceleration, such as 
too often are seen and felt are not only checked by the meter, but, 
in consequence, the traffic becomes better regulated and travelling 
more comfortable. 

Now, the problem of designing and manufacturing & suitable 
meter for traction work is not very difficult. The parts must, of 
course, be well proportioned and capable of withstanding & certain 
amount of mechanical shock, but the meter need work on no new 
principle and can be made exceedingly simple in action. АП these 
conditions are, in fact, fulfilled by Messrs. Ferranti's traction meter, 
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View оғ FERRANTI TRACTION METER. 


an example of which we illustrate herewith ; and since this firm has 
had much experience in the design and application of these instru- 
ments it should not be without interest to listen to what they have 
to say on the matter. 

Messrs. Ferranti find that the demand for car meters has grown 
very rapidly, and that the economies effected by the installation of 
these instruments has more than justified their use. The items on 
which the saving is most apparent are current consumption per car- 
mile, brake blocks, and general wear and tear. It has been found 
that each car on a system consumes approximately £60 worth of 
current per annum, and as the saving is anything from 5 to 15 
per cent. according to gradients and conditions of working, the 
cost of installing a meter is more than covered during the first year. 

The mercury type of meter has, Messrs. Ferranti consider, proved 
overwhelmingly superior to meters with commutator and brushes, 
and although it is of the type known as ampere-hour (calibrated to 
read in kilowatt-hours) it reads approximately the same as a watt- 
hour meter when connected in series on a varying voltage. For 
tramway purposes, however, as it is mainly a question of comparison 
between one car and another, the measuring of true watts is not 
important. 

The Ferranti traction meter is & modification of that firm's well. 
known standard house service type, but is the same in general 
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appearance and construction. 'To meet the heavy vibration, the 
following improvements have been made, so that supporting springs 
are not required. The bottom jewel is supported by a spring. The 
meter is heavily shunted and has a very light rotor. Tho pivots are 
much stronger and the bottom one is not so pointed, having a blunted 
round end. No top jewel is used but simply an ordinary bearing. 
The terminals are embedded in & new insulating material. The 
meter is во shunted that a dead short will not destroy the continuity 
of the circuit through the meter, and it is capable of standing 100 
per cent. overload for 10 minutes. 


eJ 


WIND TURBO-ELECTRIC PLANT AT BROMYARD, | 
WORCESTER. 


Ап interesting application of the employment of wind power for 
ele»tricity generation is given by the plant recently installed by 

2ssrs. J. G. Childs & Co. on Mr. R. Phipps’s estate at Bromyard, 
in Worcestershire. 

The plant is one of the firm's standard wind turbines for electric 
driving, the wheel being 24ft. in diameter, and mounted upon a 
steel tower 75 ft. high. It is placed 435 yds. away from the house 
оп some ground perhaps 90 ft. above the level of the latter. The 
generator is placed in а small house at the foot of the tower, and 
the battery and switchboard are placed in one of the outbuildings of 
the house. 

The current is conveyed from the generator at the foot of the 
tower to the battery by means of bare solid overhead copper cables, 
carried on porcelain insulators mounted on poles, in connection with 
which lightning arresters are fixed. The poles and the cross-arms 


VIEW ОЕ WIND TURBINE SHOWING SUPPLY LINE TO THE HOUSE, 


are placed about 30 ft. apart, the wood used in them being supplied 
from the plantation on the estate. A general view of the wheel and 
line is given in the accompanying illustration. 

The generator is of а special design, with а speed variation of 400 
to 1,600 revs. per min., and runs with its armature in a vertical 
position. It is carried on ball bearings and is driven by a 5 in. belt 
from the vertical shaft of the wind turbine, the belt being on ita 
edge. The generator is of 4 kw. capacity, with a normal voltage of 
about 70 volts. 

As it was desirable to have the whole of the control arrangements 
in the battery room, where the switchboard is placed, a separate 
field wire was placed on the transmission line along with the other 
conductors. This, also, is a bare copper wire carried on insulators. 

The battery consists of 28 cells having a discharge capacity of 
46 amperes for 10 hours. The battery is divided into equal groups 
either of which can be used for supplying the lighting. The pressure 
on the lamps is 25 volts, Osram lamps being used. Arrangements 
are made for using 50 volts for power, as the plant, in addition to 
running the lights in the house (about 100 in all), also drives a 50- 
volt motor for running a chaff.cutter, circular saw and root-pulping 
machine. "This motor is placed in & shed about 80 yds. from the 
house and is connected to the battery by means of an armoured 
lead-covered cable laid in the ground. The chaff-cutting required 
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for the homestead is easily dealt with by this machine, and also a 
considerable amount of firewood, &c., is sawn. The motor is belted 
direct to the various machines and only runs one at a time. 

The plant has now been running for about a month, and behaves, 
we understand, admirably. It is entirely automatic, being fitted 
with a patent tail gear, which gives very accurate adjustment to the 
wind. This arrangement consists of three tails, two of which stand out 
at about 20 deg. with the wheel. Two of these are connected together, 
80 that when the wheel is required to stop they have only to be 
pulled down into a horizontal position, and the wheel immediately 
comes up into the wind and stops running. In the same way the 
tails are so balanced that when the wind reached a predetermined 
velocity, the tails tend to take the horizontal position, and so bring 
the wheel more or less out of the wind as the strength of the wind 
varies, In the recent gales which swept over the Midland counties 
this plant had а very good test of its stability, and though a very 
large tree was blown down close to it, the wind turbine suffered not 
the slightest harm. m 

In practice, it is found that the supply from the wind turbine is 
go reliable that it is almost the same аз а supply laid on from the 
public mains, as the attention required by the plant is so small. АП 
the main bearings carrying load are ball bearings, and the gear is 
enclosed in a cast-iron oil bath, so that if the plant were left for 12 
months no harm would result from want of lubrication. ! 

As the wind turbine is placed on ground somewhat higher than 
the house, апа out of sight behind a wood, there is often а good 
wind blowing at the turbine when none is felt down at the house. 
The plant is guaranteed to produce 3,000 units a year, but in prac- 
tice it produces at a much faster rate than this. In 12 hours а few 
days ago it produced 14 units, with wind averaging 15 miles an hour. 
We should consider, however, that the average wind in this situa- 
tion would be about 9 miles an hour, and the output of the plant in 
a year will probably be about 5,000 units. 


LEGAL INTELLIGENCE. 


— ee 


Johnson & Phillips v. Paterson. 


Before Mr. Justice Neville on Friday this action was mentioned by 


Mr. Micklem, K.C., who moved to restrain defendant until judgment or 
further order from granting any licence to work, or assigning any mort- 
gages, charging, or purporting to charge, an alleged share incerta in letters 
patent; or in any way dealing with them contrary to the terms of an 
agreement. 

Mr. MICKLEM explained that defendant was, until recently, joint 
manager of plaintiff firm. Defendant had a salary of £1,000 a year and 
commission. On Feb. 25 he left the service of plaintiffs, and one of the 


terms of the agreement then entered into was that defendant should 


assign to the company all letters patent in his own name or in his name 
jointly with that of some other person engaged by the firm. There were 
two questions to be determined on this notice of motion: (1) Whether 


the agreement of Feb. 25 was a final agreement between the parties ; (2). 


whether this Mr. Paterson ever had any interest in the letters patent. 

Mr. Frank RvussELL, K.C., for defendant, said that as he read the 
evidence the question was as to whether the company had shown any 
title to the letters patent. Unless they could upset defendant's title, 
it was quite clear that defendant had a title. Defendant would be willing 
to keep an account of everything he might make on the letters patent, and 
even to earmark them. | 

Мг. MICKLEM said that would not do, because if the company's case 
were right defendant had no title to the letters patent at all, and could not 
deal with them. The suggestion made by defendant was that he was 
entitled to half; that the document signed by him was an offer, and not 
an acceptance, though the facts showed that what defendant did was to 
accept the offer made by the company. р І 

Mr. RusskLL.: The difficulty I feel is that I am afraid, supposing І am 
right in the trial, my remedy against the company on an undertaking for 
damages is not worth much. Mr. R. W. Blackwell is a director, and there 
are several other gentlemen who have made affidavits. If these will give 
their personal guarantee I shall agree. 

Mr. MICKLEM said this was a very serious suggestion to make against 
а company which carried on a very large business, had large funds, and 
which had been employing defendant at £1,000 a year. It was absurd 
to think the company would not be able to pay damages if it proved to be 
unsuccessful at the trial. 


Mr. FRANK RUSSELL said he would be satisfied with the undertaking 
of Mr. Blackwell alone. 

Mr. MICKLEM accordingly promised to get into communication with 
Mr. Blackwell to obtain the required guarantee, and his lordship allowed 
the motion to stand over, defendant undertaking not to deal with the 
patents until the trial. 

Later in the day Mr. Mickie said the director in question declined to 
give any such undertaking as was requested unless the other directors 


gave & similar undertaking. 


resented the suggestions made against the solvency of the company, for 
which there was not the slightest foundation. Unfortunately it was im- 


J. Е. Wakelin & Co., of London. 
goods sold and delivered, and the defence, so far as it was foreshadowed 
in an affidavit by Mr. Wakelin, was a suggestion that certain of the goods 


claim for damages. 


He and all the other directors very much 


possible to get into communication with all the directors, some of whom 


were abroad. He would ask, therefore, that the motion stand over for 


а week, and he would move again next week. 
His lordship consented to this course. : 


Re Bruce Peebles & Co. (Ltd.); ex parte J. Sterne and A. Watt. 
In the Court of Session (Edinburgh) last week a question came up for 


decision by Lord Skerrington as to whether two claimants, resident in 
Moscow, whose claims had been rejected by the liquidators of the com- 


pany, ought to sist a mandatory. The claim of Julius Sterne amounted 
to 300,000 roubles, and that of Alex. Watt 108,000 roubles. 

Lord Skerrington ordered а mandatory to be sisted in each case. 
Counsel for the liquidators had maintained that the rule that a foreign 


pursuer must, in the absence of some special reason, sist а mandatory 


had no application, and had not in fact been applied to claimants in a 
liquidation. No decision exactly in point was quoted one way or the 
other. А person who merely lodged a claim in a liquidation, sequestra- 
tion, multiplepoinding, or other process of distribution, did not thereby 
put himself in the position of a pursuer or even of a litigant. Assuming, 
however, that his claim had been rejected or opposed, and that the 
claimant desired to obtain the decision of the Court upon it, he became 
a litigant, and he was either a pursuer or a defender, according to cir- 
cumstances. 


Barker v. Mayo and others. 


On Tuesday the Court of Appeal (the Master of the Rolls and Lords 
Justices Moulton and Farwell) dismissed the appeal of Mr. G. D. Simpson 
for judgment of new trial, or this case, which was heard before Mr. Justice 
Lawrance and a special jury. It will be remembered that plaintiff claimed 
damages for alleged fraudulent misrepresentation upon the faith of which, 
as plaintiff alleged, he was induced to subscribe for 2,000 shares in the 
Electro-Peat Coal Co. (Ltd.). The jury found in favour of all the defen- 
dants except Mr. Simpson, against whom, on the finding of the jury, 
judgment was entered for £910 and costs. | О 

On Wednesday the Court, however, decided on the application of 
appellant's counsel to restore the case to the list as part heard," and 
yesterday (Thursday) the Court, after further argument allowed the appeal 


General Electric Co. v. Wakelin & Co. 


On Saturday Mr. Justice Sutton sanctioned a claim by plaintiffs against 
The action was for £22. 6s. ld. for 


were defective, and that this would give defendant a substantial counter- 
There was, however, no appearance by defendants. 


Re British Aluminium Co. (Ltd.)—Petitions by Dick, Kerr & Co. 
and A. Schonfield & Co. for winding up thia company were before Mr. 
Justice Neville on Tuesday. Mr. Younger, K.C. (for the company) 
asked that the petitions might stand over until the first petition day in 
next sittings in order that a scheme of arrangement might be formulated. 
He understood that there was no serious objection, as all parties con- 
cerned thought it desirable that there should be a scheme. There was 
no opposition, and his lordship made an order as asked. 


Overhead v. Underground Telephone Wires. 


On Wednesday, at the West London Police Court, Mr. Garrett resumed 
the hearing of the dispute between the Postmaster-General and Hammer- 
smith Borough Council in respect of the desire of the Post Office to place 
overhead wires and telephone posts in certain streets in Hammersmith. 
The Post Office desired to use overhead lines on the ground of economy, 
but the borough council opposed this proposal. 

Mr. SNowDEN (for the Council) urged that the erection of posts and 

overhead wires would be obstructive, dangerous and unsightly, and that 
the value of property in the district would be lessened. 
Ww Evidence was given by Mr. Huan Marr, borough surveyor, who stated 
that the council had changed their policy as regards the matter because 
they found that, on occasions when permission had been given to the 
Post Office to erect posts and a wire in connection with a fire alarm, 
several other wires had been subsequently erected. 

The MAGISTRATE, in giving his decision, said while he sympathised to 
some degree with those who disliked posts and overhead wires, he did 
not think that the objections which had been raised were sufficiently 
strong ground for holding that, practically, those persons who desired 
the telephones must be deprived of it, because, as was clear from the case 
put forward by the Postmaster-General, it seemed that the cost to the 
Post Office of using the underground system, compared with that of the 
overhead, would be so great as to prevent the installation of the telephone 
altogether. He gave his decision in favour of the Postmaster-General, 
and, on the suggestion of Mr. Snowden, consented to include in his award 
(to be delivered later) such conditions as to limitation of number of posts 
and wires as both parties might agree upon. 
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MUNICIPAL, FOREIGN & GENERAL NOTES. 
APPOINTMENTS VACANT AND FILLED. 


Applications are invited for the position of chief junior assistant 


engineer in the business development branch of Birmingham Cor- . 


poration electricity supply department. Applicants must have 
good technical knowledge of the applications of electricity for light- 
ing and power. Salary £150 per annum, rising to £200. Applica- 
tions to the city electrical engineer, Mr. R. A. Chattock, 14, Dale 
End, Birmingham, by Nov. 23. See also an advertisement. 


The Governing Body of the Northampton Polytechnic Institute 
(London) invite applications for the post of junior lecture assistant 
in the electrical engineering department. 
form of application (which should be returned by 10 a.m., Nov. 22), 
can be obtained from the Principal, Dr. R. Mullineux Walmsley. 
See also an advertisement. 


Ап assistant instructor in engineering drawing is wanted im- 


mediately at the City and Guilds Technical College, Leonard-street, 
Finsbury, E.C. Salary £100 per annum. Applications to Prof. 
Coker. See an advertisement. 


Fleetwood Council require an electrical engineer and manager of 


their electricity undertaking. Salary £225, rising to £300. Applica- 
ен forms from the Clerk, to whose office а һу пооп, 
оу. 28, 


The professorship of engineering, in the Royal College of Science, 
Dublin, is vacant. Applications to the Secretary, Department of 
Agriculture and Technical Instruction, Dublin, by Nov. 30. 


Mr. A. W. Warren, B.Sc., has been appointed assistant in the 
electrical engineering department, and Mr. F. S. Long demonstrator 
in the chemical department of the East London College. 


Mr. A. Smith has been appointed electrical engineer of Messrs. 


Watson & Co.'s new oil mill at Selby, Yorks. 


EDUCATIONAL NOTICES. 


University College of North Wales.—A copy of the calendar for the 
1909-10 session is to hand, and contains full particulars of the courses 
of instruction in engincering, physics, chemistry, &c. "There are 
well-equipped laboratories for practical work. 


East London College.— The College committee have appointed a 
sub-committee to administer the Fund for the Encouragement of 
Research Work of the College 


Battersea Polytechnic. We have received a copy of the October 
number of “ The Battersea Polytechnic Magazine," 
rather late in making its appearance. 

All students should support their college magazine, which ought to be 
an important feature in the work of a polytechnic, forming, as such a 
magazine does, a record of the activities of the students, both inside and 
outside the class rooms. We regret, therefore, to see that the Battersea 
students are remiss in this duty, in spite of the low price (2d. per copy) at 
which the magazine is supplied. The present, issue, containing 34 pages 
of news and reports of societies’ meetings, &c., should certainly be 
obtained by all engineering students, nearly half of it being devoted to 
the proceedings of the Engineering Society, including descriptions of 
visits to the Robertson Electric Lamp Works, the Board of Trade Elec- 
trical Standards Laboratory, &c. It is unfortunate that throughout this 
article the word * ohm " should have been put as o.h.m., and we notice 
several other printer's errors which point to the need of more careful 
reading of proofs. The illustrations in the present and previous issues 
are praiseworthy. | | 

London University Guide.—We have received from the University 


Correspondence College, London and Cambridge, & copy of the 
London University Guide and University Correspondence College 


Calendar for 1910. The book contains much useful information | 


regarding the courses of instruction, suitable text books, &c., for 
preparing for the various examinations of the University of London. 


Г Accident on the Metropolitan District Railway.—A fatal accident 
occurred at Ealing Broadway station on the Metropolitan District 
Railway in the early hours of yesterday (Thursday) m o'ning. 

One of the conductors was killed and the driver, at the time of going 
to press, was in a very serious condition. It is not yet known to what 
cause the accident was due, but the train was entering the station empty 
and apparently got out of control, dashing into the buffer blocks at the 
end of the platform. We understand the train was tested and over- 
hauled in the running shed the night before the accident, and that it is a 
rule that drivers should test the braking equipment every morning at the 

home signal outside Ealing Broadway station. Further, this station is 
supposed to be entered at such a speed that the train can be stopped by 
eversing the motors. | 


Further particulars, with 


which is 


Amble.— As stated in our last issue the Council have decided to 
take a poll of the ratepayers on the electricity supply scheme pre- 


| pared by the consulting engineer, Mr. C. A. Esmarch. 


The report presented by Mr. Esmarch recommended the erection of gas- 
producer phint and the use of overhead mains. There would be two 
25 kw. and one 6 kw. dynamos driven by gas engines, and the cost of the 
erection of the buildings, the purchase of the generating plant, switch- 
gear, &c., is put at £2,368. 14s. ; while the approximate cost of the dis- 
tribution system (150 poles with 100 street lamps) is £450; overhead 
mains, with connections for 450 consumers, £943. 18s. ; and wiring for 
400 small consumers, £400. The total cost for the generating plant and 
distribution system would be £4,162. 12s. The approximate annual 
upkeep for generating and distributing 52,000 units would be £668, and 
the annual revenue, including receipts from current supplied to 600 
private dwellings, public lighting, &c., is put at £765, at an average of 
31d. per unit. The present cost of public lighting is £275. Mr. Esmarch 
thinks that if the Council undertook to wire а number of the houses in 
the district on the hire-purchase system there would be а good demand 
for current for private lighting. 


. Argentina.— The Central Northern Railway administration have 
been authorised to proceed with the installation of telegraph wires 
along the railway from Clodomira to Anatuya, and from St. Cristobal 
station to Tucuman, at a cost of about £4,200. 


Australasia.—The “ Australian Mining Standard" says | Mr. B. 
Sluyterman, consulting engineer, reporting on the tenders received by 
Eaglehawk (Victoria) Council for the erection and equipment of 
electricity works in the town, says: 

The lowest tender (providing for duplicate generating plant) is £6,353, 
including engineer's commission. Annual working expenses would be 
£041, of which £500 would be for public lighting. He recommended 
а higher priced tender (£5,387) for a single generator. It was decided 
to call a meeting of ratepayers to consider the matter. 

Experiments are being made in North Melbourne with arc lamps for 
street lighting. in place of the present incandescent lamps. 

Ballarat (Victoria) Council have decided to insist upon the placing of 
the electrie supply cables underground. 

The formal laying of the first rail of the Prahran-Malvern (Victoria) 
electric tramway took place last month. 

Warrnambool (Victoria) residents have objeoted to telephone poles 
and the Postmaster-General has agreed to have the lines put underground. 

The Sydney city electrical engincer (Mr. H. R. Forbes Mackay) reports 
that the experiments made in Sydney with 40 meta] filament lamps for 
street lighting have convinced him that the brilliant effect necessary 
for lighting the main thoroughfares cannot be obtained by such lamps 
without adding greatly to the cost. It is proposed to substitute flame 
for open type arc lamps in the main thoroughfares at a cost of £3,900, and 
to use metal filament lamps in narrower streets when extensions of the 
system are made. 


Ballyclare (Ireland).—The Council have unanimously decided to 
apply for а provisional electric lighting order. 


Bishops Stortford.—Messrs. May & Hawes have presented their 
report on the proposal to establish electricity works to the Electric 
Lighting committee. 


Bradford. The City Council have decided to promote a bill fo" 
powers to extend the tramways, to adopt the trackless trolley system 
of traction, &c. 

Braunton (N. Devon).—The Parish Council have signed an agree: 
ment with the promoters of the Braunton Electricity Supply Co. for 
the publielighting. "There will be 50 street lamps, and the charge for 
current and maintenance will be £1. 1s. 6d. a year, and for private 
lighting the charge will be 8s. а year per 32 c.p. lamp. 

Brazil.—Mr. E. D. Trowbridge, concessionaire for the State of 
Rio de Janeiro telephone system, has been authorised to establish 
a sub-aqueous telephone cable between Rio de Janeiro and Nictheroy. 

Buluwayo.—Although there have been electricity works in this 
town for some years there is an agitation for the erection of municipal 
works. It is probable that the outcome will be the transfer of the 
company's works to the Municipal Council. 


Canada.—The '* Canada Gazette " announces that an йып 
is to be made to the Canadian Parliament for an act authorising the 
incorporation of the Nelson River Railway Co. to construct and work 
railways and tramways, acquire and utilise water powers, on the 
Saskatchewan and. Nelson rivers, &c. 


City of London.—At a special mecting of the Court of Common 
Council on Monday the Bridge House Estates committee recom- 
mended (1) the construction of a new bridge over the Thames (St. 
Paul's Bridge) at an estimated cost of £1.646.983 ; and (2) the recon- 
struction of Southwark Bridge to the width of the continuing Queen- 
street-place, at an estimated. cost of £261,000. Ап amendment was 
proposed toshelve the recommendation, but the report was ultimately 
adopted by 95 votes to 61. 

Some time ago the County of London Electric Supply Co. served 
notice upon the City of London Corporation of their intention to lay 
mains through certain thoroughfares in the City, but the Corporation 
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objected to the proposals of the company, who in turn appealed to the 
Board of Trade against the refusal of the Corporation and the London 
County Council to authorise the laying of the mains. We understand, 
however, that negotiations are taking place between the parties, and 
that it is likely that means will be found to avoid the breaking up of the 
thoroughfares. 


Colchester.—The Corporation are recommended to apply for sanc- 
tion to a loan of £8,000 for equipping the Hythe and Lexden sub- 
stations, laying new cables, &c., and to cover £933. 13s. 8d. excess 
expenditure. | 


Customs Duties.— The following duties are payable upon imports: 


into Canada :— 

Arc lamps, regular duty, without special duty ; submarine cable, 
30 per cent. (British 20) ; electric motors, push buttons for electric bells, 
electric travelling cranes (with or without motors) and battery zincs, 
274 per cent. (British 15); and street electric (motor) cars 35 per cent. 
(British 223). 

Derby. The Council have resolved to apply for a provisional order 
to extend the electricity supply to Alvaston, Littleover, Breadsall, 
Chaddesden, Normanton and Sinfin Moor, and to Markeaton and 
Darley Abbey. 


Doncaster.—The Council will apply for a provisional order for the 
extension of the tramways to Bentley Colliery, and to Warmsworth 
at an estimated cost of £17,000. 


| Dundee.—The “ Dundee Advertiser" says:—‘‘ If the Dundee 
electrical engineer's scheme is generally adopted, there need be no 
more cry of want of illumination for the common stairs within pro- 
perties. Mr. Harry Richardson has got installations of electric light 
fixed in several properties, and perhaps the best effect of the illumi- 
nant is secn in Littlejohn-strect. The ‘ bulkhead fittings’ have been 
put up in the stairs and passages of one large tenement, and the 
effect is to make the building look like ‘ fairyland.’ The illumination 
extends over a wide radius, and the factor, Mr. T. G. Lawson, is to 
be congratulated on the foresight he has shown in initiating the new 
system in a cheap property. The cost of the new stairway illuminant 
is estimated to be one-half less than that of gas.” Than, which 
surely, no higher testimony for electric lighting could be given. 

On Tuesday last the city electrical engineer (Mr. Henry Richard- 
son) asked the clectricity committee to appoint a sub-committee to 
consider the question of the electric lighting of common stairs. 
Mr. Richardson stated that several tenements in the vicinity of 
Dudhope power station had been wired, and he had no hesitation in 
saying that there were no objections that could be raised to the 
system. He hoped to se» great developments in the matter, and he 
wished a sub-committee to go into the whole question. The request 
was unanimously agreed to. 


Electric Lighting Notices.— Huddersfield Corporation are applying 
for a provisional order (for extension to South Crosland), and Mr. 
Geo. Balfour is applying for an order for West Fife, including 
Lochgelly. 


Electric Pumping Plant for London Docks.—It is announced that 
the Port of London Authority have decided to provide new elcctrically 
driven pumping plant for raising the level of the water in the Royal 
Victoria and Albert Docks to the extent of 2 ft. 6 in., giving in the 
Victoria Dock a minimum depth of 28 ft., in the Albert Dock 
29 ft. 6 in., and in the Albert Dock Basin 34 ft. 6 in. With a view to 
the preparation of a general scheme of development, the Authority 
are considering in detail the suitability of each of the existing docks 
to the present and future requirements of the Port. 


Electric Traction Notices. Huddersfield Corporation are applying 
for a provisional order authorising the construction of six new 
sections of their tramway syst»m, and Dunfermline and District 
Tramways Co. for constructing lines in Dunfermline, Inverkeithing, 
Lochgelly, &c. 


Goole.—Mr. Charles Pullan, of Bradford, has intimated that he is 
willing to prepare a scheme for the supply of electricity in the district, 
provided there will be no opposition on the part of the Council. The 
matter is under consideration by the Gas and Water committee. 


' Grimsby.—Applications have been received from the Scartho 
district for a supply of electricity. The borough electrical engineer 
(Mr. W. A. Vignoles) has reported that the cost of laying cable would 
be about £450, and it has been decided to obtain a guarantee from 
proposed consumers before undertaking the extension. 

Holland.—Consul W. A. Churchill reports that the concession 
granted to the North Holland Electric Tramway Co. on March 28, 
1908, for a tramway from Amsterdam to Krommenie, from Zaandijk 
to Wijk-aan-Zee and from Woomerveer to Purmurend has been 
withdrawn. | 


Ince.—A L.G. Board inquiry will shortly be held into the applica- 


tion of Wigan Corporation for sanction to a loan for extensions of 
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their electricity undertaking including the extension of the mains to 
Ince. In the meantime a canvass is being made in order to ascertain 
the probable demand for current in the district. 


Indla.— Indian Engineering" says eleztric light has been in- 
stalled in the Rangoon Cantonments. 


Inquests.— At Southport on Monday an inquest was opened on Wm: 
Sanders, who died at Southport Infirmary as the result of injuries 
received at the Corporation Electricity Works on Friday night last. 

Deceased was an engine driver at the works, and on Friday night was 
engaged in shutting down a high-speed 1,000 H.P. engine, when a loud 
explosion took place, and the man was found a few minutes later with the 
whole of his clothing in flames. Another workman also had the clothes 
of the upper part of his body on fire. The flames were extinguished and 
it was found that Sanders was badly burnt. 

After evidence of identification, &c., had been taken the inquest was 
adjourned. 

At Paddington (London) on Friday last Mr. W. Schroder held an 
inquest into the death of Charles Sergeant a conductor on the 
Metropolitan District Railway. 

HERBERT С. SHARPE, а motorman, said that deceased was working on 
а train with him on the 9th inst., and signalled to start the train at 
10:45. Witness was about to start, when he smelt something burning, 
and, upon examination, found that a cable conveying current from one 
carriage to another was on fire. It was arranged to shunt the train into 
a siding, and deceased was asked to get the passengers out of the train. 
Shortly afterwards witness found him lying on his face on the floor of the 
motor room unconscious. The live rail was on the opposite side of the 
carriage. Witness could not explain how deceased could have got into 
contact with any of the electrical apparatus. | 

Dr. PARSONS said that the deceased was admitted to hospital in a state 
of profound shock and died two hours afterwards. He could not account 
for death, except that it might be due to electric shock. 

The inquiry was adjourned for evidence to be given by an electrical 
expert. 

Insects Destroyed by Electricity.—'' The Times calls attention to 
what it describes as a novel method of killing moths and other 
insects which are harmfül to grape vines" near Rheims. Posts 
placed in the vineyards support 5 c.p. electric lamps. From each 
post a dish containing water with a top layer of petroleum was 
suspended. During the first night these traps were placed in three 
parallel rows at distances of about 200 ft., the distance between each 
lamp being about 75 ft. On the first clear evening late in July 
current was turned on about 8 p.m., and the lamps remained burning 
until an hour or so after midnight. Soon after the lamps were 
lighted the insects swarmed towards them and were rapidly killed, 
either by the fumes of the petroleum or by the petroleum itself. 
The same operation was resumed the next clear night, but the lamps 
of the two outside rows were placed about 25 ft. closer to those of the 
centre row, and this was repeated in each of five subsequent clear 
nights, so as finally to bring the three rows within about 50 ft. of 
each other. During the succeeding six or seven clear nights the move- 
ment was reversed in the same manner, во ав to return the lamps to 
their position of the first night. Ав to the position of the lamps, 
numerous experiments were made during these trials, and it was 
proved that the greatest number of insects were killed when the 
petroleum dish was elevated only a few inches above the ground. 
This method is recommended to all wine growers who can avail 
themselves of the services of electricity. 


Keighley (Yorks.)—On Tuesday the Council decided to apply for 
sanction to a further loan of £21,000 for a duplication of the elec- 
tricity generating plant. It was stated that the applications for 
the supply of power would alone justify the purchase of the new 
plant. The present plant was fully loaded, and it was anticipated 
that the works would soon be making а profit of £1,000 а year. It 
was also decided to accept specific tenders subject to the approval of 
the L.G. Board. 


Kingswinford.—Negotiations have recently taken place between 
the Midland Electric Corpn. for Power Distribution and the Council 
as to the character of the street lighting, and the company have 
agreed that, if the Council fix upon a lamp of higher illuminating 
power, they will not ask for additional payment. 


Leicester.— An inquiry was held on Tuesday into the application 
of the Corporation for sanction to borrow £7,000 additional for the 
electricity undertaking. Б 

The Town CLERK stated, in support of the Council's application,that there 
were two generating stations, one generating alternating current and the 
other direct current. The latter was managed by the tramways depart- 
ment, and it was found that direct current was more suitable for manu- 
facturing purposes than alternating current. There was a big demand 
for power. The Corporation had special powers to use the current 
generated at the tramways station for power, and additional buildings, 
plant and apparatus were required. At the commencement of the pre- 
sent year the committee were supplying about 120 H.P. for power, but 
now that had increased to 350 н.р. Customers had expressed great 
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satisfaction at the result of the use of the power, and applications had 
been received for the further supply of 235 н.р. All kinds of consumers 
were taking the power. 

There was no opposition. 


Light Railway.—Bacup Corporation are applying for an order to 
authorise the construction of a line 1 mile 5 furlongs in length. 


London County Council.—On Tuesday two adjourned reports of 
the Highways committee were brought up. 

The first recommended the expenditure of £48,420 on capital account 
for the construction of tramways from Woolwich to Eltham ; the second 

that application be made to Parliament for power to construct a new 
tramway from Dockhead to Jamaica-road and one from Herne Hill 
station to Brixton Hill. The recommendations were adopted. 

Car Ploughs.—On June 29 the Council accepted tenders for car bodies, 
trucks and equipment for 200 new cars for the Council tramways, and 
the Highway committee now proposed capital expenditure to the extent 
of £2,448 for the assembly and fitting of the cars, the work to be carried 
out by direct employment of labour. Carried. 


Long-Distance Telephone Transmitter.—The “ Australian Mining 
Standard " reports that :— 

Mr. M. Moloney, of the staff of the Auckland (N.Z.) telegraph office, 
and the inventor of the long-distance telephone transmitter known as 
the Tandem Looseback, is on his way to England to place his invention 
before telephone experts. The transmitter is а device constructed on 
the principle of the human ear, and it is claimed for it that by means of it 
long-distance telephoning is greatly facilitated, and for ordinary use con- 

. versations can be carried on in whispers by persons using the telephone in 
crowded rooms where others are talking. It is Mr. Moloney's intention 
when in England to ascertain whether or not his invention has been fore- 
stalled, and, if not, to place it on the market. Mr. Moloney is also 
taking to Europe the fire-alarm indicator known as the Moloney- Ross 
fire-alarm. Mr. John Ross, of the Christchurch telegraph office, is 
co-patentee with Mr. Moloney in the telephone transmitter, and intends 
visiting the United States in order to place the invention before repre- 
sentatives of the telephone companies in that country. It is stated that 
the transmitter has been adopted by the New Zealand Government, 
whilst the Commonwealth Government has asked for samples. 


Lowestoft.— An unopposed inquiry was held on Thursday last into 


the application of the Corporation for sanction to borrow £1,850 for 


а 250 kw. steam dynamo and two chain grate stokers. 


Macelesfleld.—The Gas committee has been asked to report upon 
the electric lighting question, as the Board of Trade desire to know 
what the Council propose to do with their provisional order. 


Marylebone (London).—The Electric Supply committee have 
reported on the work of substituting clectric for gas lamps for publie 
lighting. 

Of the 1,964 lamps affected, 1,886 had been changed over, at a cost of 
£5,523, and the remaining 76 are estimated to cost £265, total £5,788, 
against the final estimate of £6,886. For the 1,964 posts £8,818 per 
annum had been paid for gas and maintenance, but the cost for elec- 
tricity and maintenance. will only be £7,350 (current at 1-42d. per unit 
£3,950, and maintenance, &c., £3,400). After taking over 165 more 
lamps, near which cables are laid, there 'remain 1,385 lamps in streets 
where at present there are no mains, and the total charge for these lamps 
is £5,600, or, after the recent reduction in the price of gas, £5,500. If 
the committee were to lay the necessary ducts and put in mains of suffi- 
cient size for lighting these remaining 1,385 lamps the capital cost of 
the mains and the ducts would be, with ordinary labour, £19,965, or with 
“unemployed " labour £23,420. The cost of altering the lamps them- 
selves for electric lighting would be £1,385. It is proposed that the 
committee should spread the cost of alterations to lanterns, &c., as 
before, over three years, and that they should make application to the 
L.C.C. for a loan of £24.000 for 25 years for extending the mains. Having 
regard to the greater expense involved in taking over these lamps com- 
pared with the cost in streets where mains were already laid, the com- 
mittee think that the total charge should be at the amount of the present 
gas lighting—viz., £5,500 per annum. The cost of alterations to the 
lanterns spread over three years would be about £500 per annum. The 
annual interest and maintenance charges on a 25 year loan for the mains 
and ducts would be £1,490, maintenance and renewal charges £1,870 per 
annum, making a total of £3,860 a year. If the charge was £5,500, as 
suggested, there would be left £1,640 for the electricity, equivalent to 
0-9d. per unit for the first three years and 1-17d. per unit thereafter, 
instead of 1-42d. per unit, the price allowed for the existing lamps. It is 
estimated that of the cost of laying the mains and the ducts, £10,650 
represents materials, £3,110 the cost of skilled labour, and £10,677 the 
cost of unskilled labour. 

The Finance committee have considered and approved the scheme. 


Middlesex Tramways.—The work of constructing the track of the 


electric tramway from Ponder’s End to Enficld has been com- 
menced. 


Newcastle-on-Tyne.—Mr. J. H. Rogers has been appointed Chair- 
man of the Tramways committee in place of Sir J. Baxter Ellis, and 
a sub-committee has been appointed to consider the grievances of 
the tramway men, who threaten to go out on strike. 


North Berwick.—Messrs. Crompton & Co. propose to apply for a 


SPECIAL NOTICE. 


NOW READY.—Vol. LXIII. of TRR ErrcorRICIAN" (1,058 
pages), bound in strong cloth. Price 178.6d.; post free, 18s. 6d. Now 
ready. Cases for Binding. Price 28; post free, 2s. 3d. 

A complete set of THE ELEOTRICIAN " can be supplied. A number 
of odd volumes and some odd old back numbers, to help in making 
up complete sets, are also available. 


provisional electric lighting order for this town, and the Council have 
agreed to meet a representative of the firm in order to discuss details 
of the scheme. 


Obituary.—On Nov. 12, after a long and painful illness, the death 
took place of Mr. Arthur Henry Wright Radcliffe, at one time a 
prominent figure in the electrical world. Deceased was born at 
Chorley in 1836, and educated at Manchester Grammar School. 

At an early age Mr. Radcliffe entered the service of the Electric Tele- 
graph Co., and was stationed at Plymouth Dockyard. During the Indian 
Mutiny he was for a time at Windsor Castle in charge of a special installa- 
tion of telegraphic apparatus, placed there for the use of her late Majesty. 
Mr. Radcliffe became a member of the Institute of Mining Engineers 
and of the Institution of Telegraph Engineers. From 1873 till 1892 Mr. 
Radcliffe held the post of electrical engineer and contractor to the Cor- 
poration of Birmingham, and was at the same time carrying on large 
contracts with some of the most important railway companies. He was 
the first to introduce the use of electricity into coal mines, the initial 
installation taking place at Tapton Colliery, Chesterfield, in 1868. On 
the occasion of the terrible catastrophe at the Risca Colliery in 1880 Mr. 
Radcliffe, who was on the spot at the time, gave his opinion (an opinion 
supported by Sir William Preece and Sir John Gavey) that the explosion 
was caused by a flash of lightning striking the headgear of the shaft, and 
thence travelling downwards. This theory was hotly contested at the 
time, but was eventually proved to be correct, and thus a new field of 
observation was opened up. After a long and honourable career, Mr. 
Radcliffe suffered heavy financial losses, and finally came to London, 
where, after а short residence, he was seized with the complaint which 
reached its fatal termination on Friday last. The interment took place 
on Wednesday at Wandsworth. 

Mr. Radcliffe leaves a widow and a family of grown-up sons and 
daughters. 


Paisley.—The accounts of the electricity supply department for 
the year ended May 15, show capital expenditure £193,190 (in- 
crease £2,832), of which £172,342 is represented by outstanding loans. 

Revenue was £20,344 (against £22,042 in previous year), total work- 
ing costs £12,074 (£13,878), and gross profit £8,270 (£8,165). Interest 
on loans, &c., required £5,250 (£5,685), the amount transferred to sink- 
ing fund £3,710 (£3,314), and the net deficit £690 (£834). Units gene- 
rated were 3,222,456 (3,502,274), supplied to public lamps 279.315 
(244,373), and to private consumers 2,282,731 (2,538,096). The maxi- 
mum supply demanded was 1,702 kw. (1,814 kw.). The supply to the 
Paisley & District Tramway Co. was less than in the previous year, owing 
to reduction of car service. Messrs. Brown & Polson have ceased to take 
their power from the Corporation, and the majority of the consumers have 
installed metal filament lamps. The number of consumers at May 15 
was 915 (117 were added during the year), and the connections increased 
by 8,818 8 c.p. lamps, making the total 81,263 8 c.p. 17 motors (35 H. P.) 
were added during the year. 


Provisional Order Revocation.—The Board of Trade have revoked 
the Spalding Electric Lighting Order, 1905. 


Quadruplex Cable Working.—From New York various statement 
have been published to the effect that Mr. Stephen Field, a son св 
the late Cyrus W. Field, has invented a quadruplex cable instrument 
which will great] y facilitate submarine telegraph cable working. 


Shorediteh (London).—The Lighting committee have approved a 
report of the electrical engineer (Mr. C. Newton Russell) recommend- 
ing the provision of а new feeder main, and the re-arrangement of 
certain distributing mains, &c. 

The work of converting the gas lamps south of Old.street for electric 
lighting is being put in hand. The estimated cost of services to lamp- 
posts and brackets is £080. 


South Africa. The British and South African Export Gazette" 
reports that progress towards the realisation of farm telephones on 
a large scale has been made in South Africa. It has been decided 
to establish exchanges at practically every urban centre in the 
Transvaal, including such towns as Standerton, Belfast. Rusten- 
burg. Ermelo, Volksrust, Barberton. Heidelburg. Vereeniging. &c. 
In Natal facilities are offered for agriculturists to erect their own 
lines and link up with the postal department's system. Cape Colony 
Government are using for telephone purposes lines formerly used 
for the telegraphs, but not now required in consequence of a falling 
off of telegraph business. 


Southampton.— The Council have decided to extend the tramways 


to Northam at a cost of £7,428 with £2,400 for tramcars. 
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Southend.— The Council have applied for sanction to a loan of 
£1,000 for 250 electric light standards, and have authorised mains 
extensions estimated to cost £825. 


Spanish Patent Law.—H.M. Commercial Attaché for Spain notifies 
that in Spain two patents have to be taken out for one invention, 
one for the process of manufacture and one for the article itself. 
To obtain patents for 20 years the application must be made within 
a year after patents for the same article and process have been 
granted in England. After one year, protection can only be 
secured for five years, and any person can obtain a patent for any 
invention after one year if application has not been received from 
the British patentee. 


Stoke Newington (London).—The Council have adopted а recom- 
mendatión of the Highways committee on the proposal of the 
London County Council to apply for power to reconstruct the tram- 
ways from Southgate-road to Finsbury-park, that the Council are 
unable to agree to make the contribution asked for towards the cost 
of street widening, &c., as they consider that the alterations suggested 
are wholly incident to the working of the tramway service, and are 
not necessary for the ordinary traffic of the district. 


Woolwieh.—The Borough Council have authorised the Electricity 
committee to obtain and accept tenders for cables and motorsrequired 
for the equipment of a factory. 

Ystradgynlais (Swansea). — The ratepayers have approved an 
electricity supply scheme prepared by Mr. Williams. of Brynam- 
man, and the contract has been let to Messrs. Mills, English & Co. 
The cost of upkeep, supply of current, &c., for the public lamps will 
be £2. 10з. per lamp annually ; and arrangements are also to be 
made for private supply. 


TRADE NOTES AND NOTICES. 


“THE ELECTRICIAN" ELECTRICAL TRADES’ 
DIRECTORY AND HANDBOOK.—The 1909 Edition 
of the Big Blue Book, can now be supplied, price 88. 6d., 
or post free in the United Kingdom, 9s. 3d. The volume 
brings a great mass of statistical and technical data 
quite up to date, and the Directorial Division has been 
thoroughly revised and amplitied. 

All branches of Electrical Engineering and Industry 
are fully treated, and Electro- Financial matters receive 
every attention in the new volume, which aggregates 
more than 2,000 pages. The Directory Division is 
complete and thoroughly accurate, and has been com. 
pletely revised. All mere lists of members of Societies 
and Institutions (so easily and cheaply available) are 
excluded, as quite unreliable for Manufacturers’ and 
Dealers' purposes. The full set of valuable Statistical 
and Engineering Tables, &c., have been very carefully 
revised and extended, and are now issued in handy book 
form. These are included in the 1909 Big Blue Book, 
making it the most complete work of the kind ever 
published. 


TENDERS INVITED. 


Tenders are invited for the supply of 230 a.c. and 160 d.c. elec- 
tricity meters to the City of MELBOURNE, Australia. Copies of 


the specification, conditions of contract and forms of tender can. 


be obtained from Agents for the City Council, Messrs. Mellwraith, 
McEacharn & Co. Proprietary (Ltd.). Billiter Square-buildings, London, 
E.C., to whom tenders by noon, Dec. 6. See also an advertisement. 


Tenders are also invited for the supply and delivery of one feed- 
water oil eliminator for the City of MELBOURNE. Copies of specifica- 
tion and drawing may be obtained from the Agents for the City 
Council, Messrs. Mellwraith, McEacharn & Co. Proprietary (Ltd.), 
Billiter Square-buildings, London, E.C. Tenders, addressed to the 
Chairman of the Electric Supply committee, Town Hall, Melbourne, 
by noon, Jan. 5, 1910. See also an advertisement. | 


Tenders are invited for the supply of 1,250 arc lamp opalescent 
globes for the MELBOURNE (Victoria) City Council. Copies of speci- 
fications, &c., from Messrs. Mellwraith, McEacharn & Co. Ppty. 
(Ltd.). Billiter-square-buildings, London, E.C., to whom tenders by 
noon, Nov. 29. 

Dusun Омітер Tramways Co. (1896), Lrp., require tenders for 
one year's supply of general stores, including car fittings, iron, steel, 
castings, oils, paints, glass, ironmongery, electric supplies, timber, 


&c. Forms of tender and conditions from the Secretary, 9, Upper 
Sackville-street, Dublin. 'Tenders, addressed to the Chairman, to 
the Secretary by Nov. 29. 


The Directors of the NogTH EASTERN RarLway Co. are prepared to 
receive tenders for telegraph apparatus, telegraph wire and line 
stores in such quantities as they may require during the 6 or 12 
months from Jan. 1, 1910. Forms of tender from the telegraph 
superintendent, Mr. C. H. Ellison, and tenders to the Secretary of the 
Company at York by 9 a.m. Nov. 25. 


Lonpon County Council invite tenders for covering with asbestos 
tape about 2} miles of lead-covered high and low-tension electric 
cables in manholes. Tenders, upon official forms (to be obtained 
at the County Hall, Spring Gardens, S.W.) by 11 a.m., Nov. 30. 


WAKEFIELD & District Light Railways Co. want tende:s by 9 a.m. 
Nov. 25 for 12 months' supply of stores, including overhead fittings, 
electric lamps, fittings, &c., insulating materials, tapes, compound, 
&c. Schedules from the Central Offices, Bell Isle, Wakefield. 


The Port or London Authority require tenders by 10 a.m. Nov. 22 
for supply of materials and stores, including electric incandescent 
lamps, carbons, ironmongery, gunmetal and iron castings, oils, &c. 
Specifications from 106, Fenchurch-street, Е.С. 

JOHANNESBURG (S. Africa) Council want tenders by Nov. 29 for 
supply of tramway poles, overhead material, electric cables and joint 
boxes, and by Nov. 30 for hardwood sleepers, Vignole rails and 
fastenings. 


TENDERS RECEIVED AND ACCEPTED. 

The L.C.C. Improvements committee received 17 tenders for the 
reconstruction of Deptford Creek-bridge, varying from £27,497 (that 
of Braithwaite & Kirk) to £55,344. 3s. 9d. Messrs. Braithwaite & 
Kirk's tender has been withdrawn, and on Tuesday the committee 
reported that the Highways committee, in the interests of the 
tramways, attach considerable importance to the bridge being 
reconstructed in the shortest possible time, and they recommended 
that the tender of Dick, Kerr & Co. at £29,705. 11s. 9d., which was 
only £233. 18s. 6d. above that of R. C. Brebner & Co., Edinburgh 
(the lowest remaining tender), be accepted. 


Messrs. Wright & Wood have recently secured (through their 
Scottish agents, Messrs. Hamilton Bros., of Glasgow) an order for 
several of their d.c. motors, varying from 3 н.р. to 30 H.P., for Glas- 
gow Corporation main drainage scheme (southern section) outfall 
works at Shield Hall. These machines are of their totally enclosed 
Lype fitted with split frames and bearings and auxiliary poles, and 
are capable of withstanding an overload of 30 per cent. for two hours. 
The scheme in question is one of the largest, if not the largest, in this 
country dealing with sewage, and will be in complete operation early 
next year. 

Longford (Tasmania) Council have accepted the tender of A. G. 
Stokes for erection of electricity station buildings at £350, and that of 
Pfaff, Pinschoff & Co. (Melbourne), for supply of 73 B. H. p. suction 
gas plant and gas engine, 45 kw. Ganz dynamo, booster, switchboard, 
battery of 284 cells (of 190 amp.-hour capacity), 12 miles bare copper 
cables and wires, insulators, meters and 35 street lamp brackets with 
50 colloid-wolfram lamps, at £2,493. 17s. 

The Education committee of the L.C.C. have accepted the tender 
of Deane & Beale for electrical work at the Paddington Technical 
Institute at £287. 10s. С. & E. Bradley tendered at £309. 10s., 
J. J. May at £348. 10s., and Strode & Co. at £307. 

Mills, English & Co. have obtained the contract for the erection of 
electricity supply works at Ystradgynlais, Swansea, including thc 
public lighting. 

London County Council on Tuesday accepted the tender of John- 
son & Phillips (the lowest received) for the installation of electric 
light at Buxton-street School, Whitechapel, at £230. 


For the completion of the second portion of the Greenwich elec- 
tricity generating station building the L.C.C. have. accepted the 
tender of Holland & Hannen (the lowest of eight received) at £6,827 

Lowestoft Council have accepted the tender of Ira Miller & Co. for 
& galvanised iron tank for the hot well at the electricity works. 

Colchester Corporation have accepted the tender of Crompton & 
Co. for sub-station plant at £374. 

The Rochdale Electric Co. have secured the contract for the electric 
lighting of the Post Office at Heywood. 

Commonwealth Tenders. 

The Postmaster-Generals Department, Sydney, have accepted the 
tender of Reid Bros. for 150 non-polar relays at 16s. each. 

The Postmaster-General's Department, Melbourne, have accepted the 
tender of the Hoffman Steam Brick Co. for 5,000 stone barrel insulators 
а{ 43s. 6d. per 100. 

The Postmaster-General's Department, Hobart, Tasmania, have ac- 
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cepted the tender of Richd. Johnson, Clapham & Morris for 28 tons of 
h. d. copper wire at £70. Зв. 6d. per ton. | 

The Railway Department, Melbourne, have accepted the 
Siemens Bros. & Co. for 4 mile of aerial cable, £115. 

The Government Supply and Tender Board, Adelaide, have accepted 
the tender of the Central State Electric Co. for ventilating new telephone 
exchange at £239. 

„W. H.” Control Gear.—Messrs. Hamilton Bros. have recently 
secured an order for 36 W. H.” motor control panels for the 
Glasgow Corporation main drainage scheme at Shieldhall. Each 
panel consists of slate 1] in. thick, having ammeter, ironclad switch, 
bell push and W. H.” ironclad motor starter mounted thereon. 
The apparatus on several of the panels has to be damp, dust and gas 
proof, and all the starters are fitted with hinged covers, no asbestos 
being used in their construction. It is claimed that this installation 
of motor panels is one of the largest in the country, and all the 
apparatus is of British manufacture. 


BUSINESS NOTICE. 


Mr. Н. С. Such has opened premises at 33, William-street, Mel- 
bourne, as the representative of the Union Electric Co. Mr. N. D. 
Power, 4, Yarralla-chambers, 109, Pitt-street, Sydney, is the com- 
pany's representative in New South Wales. 


tender of 


Patents Development.—The proprietors of patents No. 26,590/1905, 
for ** Apparatus for generating and utilising h.t. alternating current 
for the ignition of explosive mixtures in internal combustion 
engines," and No. 29,406/1906, for Improvements in electric con- 
tact devices," wishe to make arrangements for exploiting and 
developing same in this country. Applications to Messrs. Hasel- 
tine, Lake & Co., 7 and 8, Southampton-buildings, Chancery-lanc, 
London, W.C. 


The proprietor of patent No. 17,645/1905, relating to ‘‘ Apparatus 
for controlling mechanism from a distance actuated by luminous 
or electric waves,” also wishes to enter into arrangements for the 
manufacture of the patented apparatus. Applications to Messrs. 
Wheatley & Mackenzie, 40, Chancery-lane, London, W.C. 

Tantalum Lamp Advertising Devices.—When the time comes for 
bringing together the publicity literature and the pictorial advertis- 
ing triumphs associated 
with the advent of the 


Metal Filament Lamp, an f i 
those examples which Lamp ada fi alio 
Messrs. Siemens Bros. 
Dynamo Works havc 


issued will take a promin- 
ent place. One of the 
latest examples is illus- 
trated herewith. 


! CATALOGUES, &c. 


PRESCOT PILLARS.— 
The British Insulated & 
Helsby Cables, Prescot, 
have long been known for 
their skill in designing dis- 
tribution boxes of all 
kinds.. Their latest ven- 
ture in this direction is 
well illustrated and des- 
cribed in a new catalogue 
bearing the above title. 
Full details of the appa- 
ratus are given, together 
with illustrations of boxes 
in various stages of 
erection. : 


Episwan ACCESSORIES.—Tho Edison & Swan United Electric 
Light Co. forward a copy of their latest catalogue dealing with the 
accessory side of the company’s business. The present edition has 
been entirely revised and a number of important additions made. 
Among these may be mentioned a new type of counterweight with 
specially heavy brass parts, as well as several different types of wall 
sockets and plugs. The Phlatta switch is also listed in several 
ornamental designs, and there are a number of strikingly handsome 
patterns of fancy switch plates. All interested in the fittings ques- 
tion should obtain a copy of this catalogue. 


ELECTRIC CLocks.—The Reason Mfg. Co., Brighton, send us а 
catalogue describing the Murday electric clock, of which the com- 
pany have recently taken up the manufacturing rights. We hope 


to refer to this piece of mechanism in more detail in а subsequent 
issue. 


Lamp LrTERATURE.— The British Thomson-Houston Co. have sent 
us a fresh set of Funny Man' cards, which have been prepared 
with a view to advertising their well-known lamps. 

С.С. PATENT Moron HEADLIGHT.— The Cowper-Coles Engineering 
Co. have ready some particulars of their new motor car headlighta 
fitted with gold reflectors. 

TRINIDAD BrrUMEN.—The British Electrical Trade Supply & 
Bitumen Co. have now ready a booklet on the subject of bitumen, 
which those interested in this subject will welcome. 

O.S. WiniNa SvsTEM.—The Sun Electrical Co. have ready а 
catalogue dealing with the latest developments in this well-known 
system of wiring. А considerable quantity of new fittings have been 
listed with a view to rendering the system wider in its adaptation 
than it has ever been. In THE ELECTRICIAN for Oct. 29 we gave a 
full account of the recent improvements that have recently been 
made, to which article we refer our roaders. 

ELECTRIC SWITCHGEAR.—Messrs. Hamilton Bros., of Glasgow, 
are issuing a leafiet illustrating their ironclad switchgear. 

“ Esco” HaAULAGE GkAR.— Ernest Scott & Mountain have pre- 
pared a pamphlet describing their electrically-driven haulage gears. 


HoroPHANE GLAss.—The Holophane Glass Co. send us a pamphlet 
containing some recent designs in holophane glass. We have often 
referred to the artistic merits of this glass, the benefits conferred by 
its use, and we may content ourselves herc with advising our readers 
to remember the claims of this glassware when preparing specifica- 
tions. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


The first meeting of creditors of Harry Graham, electrician, &c., 
Albion-street, Huddersfield, will take place on Nov. 26 at Imperial- 
arcade, and the public examination on Dec. 6 at the County Court 
House, Queen-strect, Huddersfield. 


A receiving order has been made against Harry Graham, elec- 
trician, &c., Albion-strect, Huddersfield. 

A first dividend (4s.) is payable Nov. 22 at Josslyne, Miles & Co.'s, 
28, King-street, London, E.C., to the creditors of Joseph G. 8. 
Cannington and Harry P. Allison (trading as Laing, Wharton & 
Cunnington), clectrical engineers and contractors, 7, Great Newport- 
street, London, W.C. The discharge of H. P. Allison has been 
granted, subject to his consent to judgment against him for £200, to 
be paid off by means of the surplus (if any) of debtor's carnings, and 
after acquired property, after setting aside a yearly sum of £350 for 
the support of himself and his family. If the £2)0 is paid before 
July 1, 1910, no account need be filed. 

A second and final dividend (114d.) is payable at 29, Tyrrel- street, 
Bradford, to the creditors of Arnold Roberts, electrical engineer, 21, 
North-parade, Bradford. 

The liquidator (Mr. H. de Vaux Brougham) in Johnstone, Ben- 
jamin & Co. (Ltd.), 10, Ascham-street, Kentish Town, London,N. W ., 
has been released. 

А meeting will be held at 8, Arthur-street, West, London, E.C., 
on Dec. 13 to receive an account of the winding up of the Victor Arc 
Lamp Co. (Ltd.). 

A meeting will be held оп Dec. 15 at 18, Leadenhall-street, Lon- 
don, E.C., to receive an account of the winding up of the X" 
Electric Accumulator Co. (Ltd.). 


А meeting will be held on Dec. 16 at 62, London Wall, E.C., to 
receive ап account of the winding up of the Buenos Ayres Grand 
National Tramway Co., Ltd. (in vol. liq.). 

À meeting will be held on Dec. 17 at 9, Walbrook, London, E.C., 
to receive an account of the winding up of the I. T. E. Electric Co. 
(Ltd.). This notice does not in any way relate to the I. T. E. Electric 
Co. (1907), Ltd. 


BOOKS RECEIVED. 


(Ooples of the undermentioned works can be had from The Electrician office, post free, 
on receipt of published price, adding Sd. for books pubilshed under 2s., and 5 per cent 
or books published nett. Add 10 per cent. for abroad or for foreign books.) 

The Alternating Current Commutator Motor " and ‘‘ The Leak- 
age of Induction Motors" By Rudolf Goldschmidt. (London: 
The Electrician " Printing & Publishing Co.) 6s. 6d. net. 

“ Finanzierung und Rentabilität deutscher Strassenbahnen." 
By Dr. Fr. Hermes. (Jena: Gustav Fischer.) M.2.50. 

Statistik der Elektrizitätswerke in Deutschland nach dem 
Stande vom lst April, 1909." Edited by Georg Dettmar. (Ber- 
lin: Julius Springer.) ` 

“ Storage Batteries.” 
Bubier Publishing Co.) 


By A. E. Watson. (Lynn, U.S.A.: 


PE = - 2 


PATENT RECORD. 


SPECIFICATIONS PUBLISHED. 


1909 SPECIFICATIONS. 


Lighting railway trains 
Elec- 


5,544 Siemens Bros. DvNAMO Works, BROADHEAD & WALL. 
by electricity. 

5,565 CUMONT & COMPAGNIE DE SIGNAUX 5 s POUR CHEMINS DE FER. 
trical control of railway signals. (Date applied for, 25/3/08.) | 

5,717 ALLGEMEINE EriEKTRICITATS-GES. Protective devices for alternating-current 
systems. (Date applied for, 12/3/08.) . f 

5,811 Wirth & Beck. Electric apparatus for controlling the operation of a number of 
machines or other devices from a distant point. (Date applied for, 11/3/08. 

6,103 Moser. Alternating electric current machines. (Date applied for, 14/3/08.) 

6,248 vL TOREN FABRIK Axt.-Ges. Accumulator plates. (Date applied for, 

/08.) 

6,567 WuiT&. Systems of electric motor control. (Date applied for, 18/5/08.) 

6,957 KALLMANN. Starting devices for alternating-current induction motors. 
applied for, 27/3/08.) 

6,985 B.T.-H. Co. (С.Е. Co., U.S.) 


(Date 
Signalling systems for railways and the like. 


7,299 Trier. Electric ignition devices. (Cognate application, 8,422/09.) . 

7,531 Owen. Covering wire or other electric conductors with insulating material. 

7.610 Gourp. Electric wire supports. : 

7,993 & 8,429 LUNDBERG, LUNDBERG & LUND BERG. Electrical switches. (Addition to 
No. 6,899/07.) . 

8,283 К 1 se blackened carbon filament electric lamps. (Date applied 
for, 6/4/08.) 


9,048 SigMRNS-ScHUCKERTWERKE Ges. Alternating-current dynamoelectric machines. 
(Date applied for, 25/6/09.) 
9,350 McKenna. (General Acoustic Co.) Telephonic systems for the purposes of 
stenography or dictation. 
9,592 MoNTGOMERY. Younc, HELLYER & BAKER. 
for, 22/12/08.) . | | À 
9,903 Weckmar. Aerial electric cut-outs, electrical bridge couplings and the like. 
9,987 Krause. Lightning arrester for overhead lines. (Date applied for, 29/7/08.) 
9,999 Bitton. She-t metal telephone cases. | 
10,067 Sıemens Bros. Dynamo WORKS & O'HAcAN. Cooling commutators of dynamo- 
electric machines. | . 
10.198 NEgwsTETTER. Automatic electric generating systems. | 
10.312 WorTERs. Electric safety lamps. (Date applied for, 2/5/08.) 
10,450 Picrzr. Telegraphic recsivers. ү 
10,539 BEAvER, STRATTON, SHAW & CLAREMONT. Electric terminals. 
11,149 Soc. FRANCAISE D'INCANDESCENCE PAR LE Gaz (SYSTEME Auger). Supports for 
electric lamp filaments. (Date applied for, 13/7/07. Originally included in 
No. 12,720/08.) 
11,223 Hatt. Electric ignition apparatus for internal combustion engines. : 
12,258 2осккк FABRIK FRANKENTHAL. Device for starting and cutting out electric 
2, 


Storage batteries. (Date applied 


motors. (Date applied for, 1/6/08.) 

12,562 Cooper, SHARP & STEVENS. 

11,267 BRAND. Terminals for switchboards. 

11,822 Parsons & Law. Dynamoelectric machinery. (Date applied for, 8/8/08.) 

11,924 SIEMENS ScuuckERTWERKE Ges. Commutators for dynamoelectric machines. 
(Date applied for, 31/7/28. Addition to No. 4,240/07.) 

12,869 Hatt. Safety and anti-inductive appliances for telephone, telegraph or other 
electric-conducting wires. (Date applied for, 29/5/08.) 

12.918 Ecngr & Ногмзтком. Telephcne transmitters. А 

13,231 ALLCEMEINE EtgCT3ICITATS Ges. Brush-holders for dynameolectric machines. 
(Date applied for, 6/6/08.) А . | 

13,459 Deron. Apparatus for converting alternating P. D. s into high continuous P.D.s. 
(Date applied for, 13/6/08. Addition to No. 1,070/09.) 

13,661 ScuwEIGER. Suspension devices for supplying electric current from overhead 
wires to arc lamps and other apparatus. 

13,752 & 13,919 Sıemens Bros. & Co. (Siemens & Halske Akt.-Gss.) 


changes. 

13,762 & 13,763 Риск. Alternating electric current distribution systems. (Date applied 
for, 15/7/08.) 

14,117 Grant. Electric contact breakers. : 

14,126 Lake. (Fabrik Elektrischer Zünder Ges.) Magneto-electric apparatus for firing 
electric igniters. . f 

14,240 5:кмвмѕ Bros. & Co. (Siemens & Halske Akt.-Ges.) Signalling apparatus 
operated from a distance. 

15.194 BrgBCk. Primary batteries. 

15,270 ErgcrRIC & ORDNANCE Accessories Co., GARNER & CoLLins. Time limit or 
retarding devices for use in connection with circuit-breakers. 

15,413 Vernigr. Jointing of electrical conductors. 

15,532 WaLTERS. Stage arc lamps and other similar lamps. 

15,725 WestincHouse ELECTRIC Co. Braking apparatus for railway or like vehicles. 
(Date applied for, 14/7/08.) 

16,538 Sıemens BROS. Dynamo Wonks. (Siemens Schuckertwerke Ges.) Bearings of 
electricity meters. : 

16,928 Sıemens & Haske AkT.-GEs. Telephone systems. (Date applied for. 20/8/08.) 

16,943 Rocers. Electric transformers and distributing mechanism for sparking devices. 
(Date applied for, 7/8/08.) 

(Date applied 


16,985 Sıemens & HALsKR Axt.-GEs. 
for, 21/7/08.) 

17,104 Stamens Bros. & Co. (Siemens & Halske Akt.-Ges.) Telephone exchanges. 

17.199 ALLGEMEINE ErtEKTRICITATS-GES. Regulation of alternators running in parallel. 
(Date applied for, 23/7/08.) 

17,217 EisENsTEIN. Production of electric impulse charges for the purpose of wireless 
telecraphy. (Addition to No. 10 019/08.) 

17,448 CARBONE. Arc lamps. (Date applied for, 9/11/08.) 

18.328 SIEMENS SCHUCKERTWERKE Ges. Flame arc lamps. (Date applied for, 11/8/08.) 

18,690 Bourke. Insulators for telegraph, telephone and like wires. 

19,394 Kunxet. Dynamo-electric machines. (Date applied for, 8/9/08.) 


Electrical heating device. 


Telephone ex- 


Insulating former wound coils. 


COMPANIES’ MEETINGS AND REPORTS. 


— ВЕдслнаина ралар 


West India & Panama Telegraph Co. (Ltd.) 


The sixty-fifth ordinary general meeting was held on Wednesday, Mr. 
WALTER BisHuoP KINGSFORD presiding. | 

The MANAGER AND SECRETARY (Mr. К. T. Brown) read the 
notice convening the meeting and the auditors' report. 

The CHAIRMAN said : Gentlemen, as stated in the report, the traffic 
receipts for the six months with which I am dealing show а decrease of 
£1,535, although the profit of the half-year's working is £1,326 more than 
that of the corresponding period. This profit is due to the item of repairs 


to cables being £2,525 less than in 1908. The expenses of working our 
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21 stations show an increase of £311, this amount being the difference 
between various increases and decreases. There are a few decreases 
in other items of expenditure, but they are so small that I do not think 
I need trouble you with them. The figures accordingly show & balance 
of £15,698 to be dealt with. I should like to tell you that, notwithstand- 
ing the heavy fall in the price of gilt-edged securities, our investments 
show a depreciation of only £2,274, or £2. 16s. per cent. I feel sure the 
shareholders will regard this as being very satisfactory. I am sorry to 
say that early in the morning of July 1 our offices in St. Thomas, the 
Company's headquarters in the West Indies, were totally destroyed by an 
incendiary fire. The ordinary losses were covered by insurance. Unfor- 
tunately, however, the fire destroyed all the Company's important archives 
there, going back to the very beginning of the Company. The whole of the 
staff were speedily on the spot and behaved admirably. Alltheinstruments 
having been destroyed, they borrowed an electric alarm bell from the 
Government fort and cleverly altered it for cable working, and they were 
thus able to restore communication in а temporary office, with an in- 
terruption of business of only four hours (cheers). I cannot speak too 
highly of the conduct of the staff in this sudden emergency. 

You will have read in the newspapers that, since the date of the report, 
heavy floods have taken place in Jamaica. They have caused damage 
to various crops in the island and in other ways, and I regret to say that 
our landlines between Holland Bay and Kingston, 50 miles in length, 
were partly washed away. Our cables also have suffered severely. On 
the 8th instant the cable connecting Holland Bay with Ponce, Porto 
Rico, and also the cable between the Isthmus of Panama and Jamaica 
were interrupted. On the 9th the Holland Bay-San Juan, Porto Rico 
cable was interrupted. By the Porto Rico interruption, all communica- 
tion with the rest of our system was, and still is, cut off. When these 
interruptions occurred our repairing steamer, the Henry Holmes," was 
at Trinidad undergoing her annual boiler survey in accordance with 
Lloyds' regulations. In all probability she is now on her way to Jamaica 
to effect the necessary repairs to the cables. I am glad to tell you that 
the Jamaica landlines have been already repaired in the face of very great 
difficulties. Our representative in Kingston, Mr. MacLeod, who, as you 
will remember, rendered such excellent service at the time of the earth- 
quake in Jamaica, again acted with great promptitude, and succeeded 
in restoring communication with Kingston on the 14th instant. No 
doubt you will have seen that the floods have also interrupted the cables 
of other companies in the West Indies. I now move the adoption of the 
report and accounts, and the declaration of the preference dividends 
therein set out. 

Mr. HENRY HOLMES seconded the resolution. 

The CHAIRMAN, in reply to questions, said : With regard to the 
reserve fund, the Board consider it is sufficient. Needless to say, they 
would gladly add to it, but in the circumstances of the Company, with 
the dividend on the second preference still in arrears to some extent, 
we feel it is hardly the moment to be adding to the reserve. The share- 
holder who asked the question about the Panama Canal was good enough 
to help me out by saying that the matter seemed a long way ahead. I 
think, perhaps, that is a sufficient reply to the question. None of us can 
forecast what is likely to come about then. With regard to the deben- 
tures, they mature in 1916. I need hardly assure you that the Directors 
are fully alive to the subject, but at present they feel that no action is 
required to be taken (hear, hear). Up to the present time the traffics 
for the current half-year show an increase of about £800; but then, 
unfortunately, these floods have occurred. | 

The resolution was then carried ünanimously. 

А vote of thanks was given to the chairman, directors and staff, and 
the proceedings then terminated. 


Amazon Telegraph Co. (Ltd.) 


The fifteenth ordinary general meeting was held on Tuesday, under 
the presidency of Mr. GEORGE KEITH. | 

The SECRETARY (Mr. Edmund Petley) having read the notice call- 
ing the meeting and the auditors' certificate, i 

The CHAIRMAN said : Gentlemen, for several years our business on. 
the Amazon has been steadily improving, but this year, I am sorry to 
say, the report and accounts, which I now present for your approval, 
show a decrease in revenue and an increase of expenditure very different 
from what took place during the preceding year. The rubber trade, 
upon which our мени reatly depends, continued during the year 
under review very dull iud stagnant, owing, in a great measure, to the 
rubber coming down river being taken off the market and held up for 
higher prices. The river was also not favourable for the maintenance of 
the communication, and the interruptions, though of short duration, were 
very frequent, especially during its fall. All this adversely affected the 
year's business. In result, the traffic receipts show a falling off of about 
11 per cent. and the total revenue, including subsidy and interest, comes 
out at £77,365, or £7,612 less than it was for the preceding year. The 
increase of the year's expenditure is principally due to the heavier cost 
of the maintenance of the cables. Besides the many ordinary repairs 
required during the year, the original cable in the main river between 
Gurupa and Antonio-Lemos became interrupted. It was found so 
deeply embedded in the bottom of the river that all endeavours to lift it 

roved of no avail. Some 17 miles of it had to be abandoned and new 
cable laid in its place, which considerably increased the cost of the cable 
used for repairs during the year. The Rio expenses, also, are higher. 
Wages and other items generally show an increase. Altogether, the 
working expenses amount to £48,691, or an increase for the year of 
£5,517. The debenture charges for interest and sinking fund remain 
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unchanged, and, after deducting these charges and the working expenses, 
there remains a surplus for the year of £1,690. The river is now on the 
turn, and we are looking forward to the coming rubber season, which 
brings increased business, to recoup the loss which has taken place. 

You may remember that several years ago, in consequence of the 
interruptions in the single line of cable, it was found necessary to lay a 
second cable between Manaos and Amatary, a distance of 76 miles, 
which is one of the worst parts of the river. Since then, the communica- 
tion of this section has been practically maintained without interrup- 
tion by our being able to repair one cable while the other was working, 
and for the same reason it has now become necessary to duplicate the 
other sections of the main cable. At our meeting last year, I informed 
you of this, and that we were in communication with the Brazilian 
Government on the subject. Iam glad to say our appeal for the assis- 
tance necessary to enable the duplication of the cable to be carried out 
has been favourably considered. You will have seen by the report that 
the Government has granted a 20 years’ extension of the present con- 
cession and of the payment of the present annual subsidy of £17,125. I 
may also mention that the Government in granting this extension has 
made certain alterations in the sliding scale of tariffs, which was adopted 
when the rates were raised in 1904. This will have the effect, as the 
traffic increases, of reducing the rates on local Brazilian messages, which 
it is hoped will result in an increase of that traffic. Last year, a very 
careful survey was made, and a route has been found almost entirely 
along the side waters of the river, where the new cable will be less liable 
to interruption than the present one. The manufacture of the cable is 
now being proceeded with and arrangements are being made to have 
about two-thirds of it laid before the end of July next, so as to have the 
whole upper portion of the present cable duplicated before the fall of the 
river next year. It is expected that the whole cable will be completed 
and working by the end of the year. The laying of the cable in the side 
waters will be a work of great labour and difficulty, and will be carried 
out by our own staff under the supervision of our able and energetic 
manager and engineer, who has surveyed and knows the route from end 
to end. 

Additional capital is now required and you will be asked to sanction 
the issue of new 5 per cent. debentures in order to provide for the cost of 
the duplication and for paying off the debentures now outstanding, 
which will simplify matters and improve the security of the new issue. 
It is proposed to issue the bonds at 98 per cent. and to redeem the whole 
issue at 105 per cent. by a cumulative 23 per cent. annual sinking fund. 
The result will be that the annual charge for interest and redemption on 
the new issue will be less than what it is at present for the existing deben- 
tures. When the duplication is effected, I think we shall have every 
reason to look forward to an increased revenue, which should enable the 
Company to build up a reserve for renewing and maintaining the cables, 
and in time, if all goes well, to pay a dividend to the shareholders. I 
now move the adoption of the report and accounts. 

Mr. E. B. ELLICE-CLARK seconded the motion, which was carried 
unanimously. 

The retiring director was re-elected, as were also the retiring auditors. 

At an extraordinary meeting which followed, a resolution was approved 
authorising the creation and issue from time to time of an amount of 
debentures not exceeding £300,000, repayable at par or at a premium, 
bearing interest at the rate of 5 per cent. per annum. 

A vote of thanks to the chairman, directora and staff at homeand 
abroad brought the meeting to a close. 


BRADNINCH & DISTRICT ELECTRIC SUPPLY CO. (LTD.)—The first 
annual meeting was recently held, when the directors reported that 
electric current was available on Dec. 9, 1908. The number of con- 
sumers and the lamp connections were steadily increasing, and the 
outlook was most promising. 


CASTNER-KBLLNER ALKALI CO. (LTD.)—For the year ended Sept. 30 
the net profit (after the usual expenditure in keeping up works, plant, 
&.) was £134,154. 14s. 114. Adding £15,369. 103. 6d. brought forward 
and deducting debenture interest (£9,313. 4s. 11d.) and interim dividend 
at the rate of 10 per cent. for the six months ended March 31 (£22,500), 
the available balance was £117,711. Os. 6d. The directors recommend 
that £35.000 be placed to depreciation reserve, that £1,370. 10s. 6d. be 
written off balance of suspense account, that £25,000 be placed to general 
reserve and that £40,500 be applied in payment of a final dividend of 9 
per cent. (making 14 per cent. for the year), leaving £15,840. 10s. to be 
carried forward. 


DOUGLAS SOUTHERN ELECTRIC TRAMWAYS (LTD.)—The directors’ 
report states that the mileage run in 1903-9 was 36,570, against 34,049 
in the preceding year. The total receipts were £4,790, against £5,012. 
The decrease is attributed to the continued stagnation in trade and to 
the general unsettled state of the weather. The passengers carried were 
194,826, against 206,994, and the tolls payable to the Douglas Head 
Marine Drive amounted to £798 and a commission of £239. After deduct- 
ing these amounts and adding small receipts the total is £3,758, against 
£3.031. The net profit is £1,522, against £1,479. The directors recom- 
mend payment of the preference dividend and carrying forward £303. 

The report was adopted at the meeting on Tuesday. 


RICHARDSONS, WESTGARTH & CO.(LTD.)—The profit for the year ended 
Aug. 25 was £1,430, after maintaining buildings and plant and paying 
full establishment charges. The interest on the 44 per cent. perpetual 
debentures, directors’ fees and income tax come to £18,757, leaving a loss 
on the year of £17.326, with £9,378 from previous year, making a total 
debit balance of £26,705. 


-— 
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NEW COMPANIES, MORTGAGES AND CHARGES, &c. 


NEW COMPANIES. 


ACADIA 8YND. (LTD.) (105,825.)—Reg. Nov. 9, capital £12,000 in £1 
shares, to enter into an agreement for (inter alia) the Moneton Electric 
Street Railway, Heat & Power Co., апа to carry on the business of 
railway and tramway proprietors, suppliers of electricity, &c. Private 
company. Reg. office, 4, Bishopsgate-street, Loondon, E.C. 


BURPORD ELECTRIC LIGHT & POWER CO. (LTD.) (105,826.)— Reg. 
Nov. 9, capital £400 in #1 shares (15 founders’), to сату on the busi- 
ness of electricians, mechanical engineers, generators of electricity, 
&c. Private company. First directors, R. Nash and B. P. Gibbons, 


CROSS & CROSS (LTD.) (105,754.)— Reg. Nov. 4, capital £2,000 in £1 
shares, to take over the business of constructional and electrical engi- 
neers carried on at Walsall as Cross & Cross. Private company. First 
directors, H. J. Nicklin (chairinan), G. H. Stone and C. J. Cole. Reg. 
oftice, Hawley, Walsall. 


DE MARTIS ELECTRIC STORAGE SYND. (LTD.) (105,859:)—Reg. 
Nov. 11, capital £25,000 in £1 shares, to acquire patents relating to, 
and turn to account any invention capable of being used in the manu- 
facture of electrical accumulators, to adopt an agreement with Н. de 
Martis, and to carry on the business of manufacturers of motor cars, 
electric vehicles, airships and aeroplanes, &c. Private company. First 
directors, C. Weston, R. N. Fairbanks and J. D. Jones. Reg. office, 
61, Gracechurch-street, London, Е.С. 


ELECTRICITY GENERATING CO. (LTD. (105,830.(—Reg. Nov. 9, 
capital £1,000 in £1 shares, to carry on tho business of generators of 
electrical energy, producers and distributors of electricity and gas, 
manufacturers of and dealers in dynamos, lamps, insulators, &c. 
Private company. First directors, F. Henwood and A. C. Paine. Reg. 
office, 16, Great George-street, Westminster, S.W. 


MORTGAGES AND CHARGES. 


FILAMENTS (LTD.) (104,108.) —Particulars of £500 debentuses created 
Nov. 4 have been filed. Amount of present issue £200. Property 
charged, company's undertaking and property, present and future, 
including uncalled capital. No trustees. 


O. RUEL (LTD.) (103, 7553.) —Particulara of £800 debentures created - 
Nov. 4 have been filed, the whole amount being now issued. Property 
cherged, company’s undertaking and property, present and future, 
including uncalled capital. No trustees. 


CITY NOTES. 


— — 


MEMORANDA (Nov. 18).— Bank rate 5 per cent. (since October 21, 
1909). Price of silver, 2534. per oz. Consols 82,5 —82,"; for money: 
82 % —82!} for account, Consols Pay Day, Dec. 1; Stock and Shares 
Continuation Days, Nov. 24 and Dec. 8; Ticket Days, Nov. 25 and 
Dec.9. Pay Days, Nov. 26 and Dec. 10; Mining Shares Carry Over 
Days, Nov. 23 and Dec. 7. 

CES ОР METALS (London).— Copper, cash, 57; ; three months, 
61. Lead, English, 13 71311; foreign, cash, 15,5, ; three monthe, 
1550. Spelter, cash, 234 ; three months, 253. Tin, English, 1361— 
1381; foreign, cash, 1391; three months, 141. Iron, Cleveland, 
cash, 51/1, and three months, 52/5. Magnet Steel (price supplied by 
W. F. Dennis & Co.), £55. 


ANGLO.PORTUGUESE TELEPHONE CO. (LTD.) The directors have 
declared an interim dividend at the rate of 3 per cent. (tax free) for 
the past half-year. 


AUCKLAND ELECTRIC TRAMWAYS CO. (LTD.)—The directors have 
paid an interim dividend at the rate of 6 per cent. (less tax) on the 
ordinary shares for the past half. year. 


CENTRAL BLECTRIC SUPPLY CO. (LTD.)—The 4 per cent. guaranteed 
debenture stock transfer books will be closed from 17th to 30th inst. 
nclusive, preparatory to payment of interest due Dec. 1. 


FREDERICK SMITH é& €O. WIRE MANUFACTURERS (LTD. AND RE. 
DUCED.)— A petitión for confirming a resolution reducing the capital 
of this company from £200,00) to £115,000 will be heard by Mr. 
Justice Swinfen Eady in the High Court, London, on Nov. 39. 


GALLOWAYS LIMITED.— Mr. Charles Leonard Agnew, of Manchester, 
has been elected chairman of the board of directors of Galloways 
Limited (engineers and boiler makers, Marchester), in place of Mr. 
Edward N. Galloway resigned. Mr. Galloway will retain his seat on 
the board. We understand that Messrs. Galloways are at present 
engaged in the electritication of their works and in other respects 
modernising the plant at the engine and also the boiler works,-the 
object in view being to reduce cost of production all round and to pro- 
vide additional facilities for large gas engine manufacture. 


LINE. 


\serdeen Corporation 


Агїп е „................. 


Batn Electric Trams, Ltd.. 


Eirmingham соот T 


Birmingham & Midland.. 


Biackburm Corporation 


Biackpool and Fleetwood . 


Bclton Corporation........ 
Bombay  ......... nn 
Bournemouth Corporation. . 
Bradford Corporation...... 
Brighton Corporation 
Bnstol Trams & Carriage .. 
Burnley Corporation 
Buren Corporation ...... 

Bury Corporation ........ 
Calcutta Tramways Co..... 
Camborne-Redruth ...... 
Cardiíf Corporation........ 
Se! RUE Eten 


Central London Railway 


Charing C.,Euston & H'steac 
Chatham & Dist. Lt. Куз... 
Сату & South London Rly... 
City of Birmingham ...... 
Colchester Corporation .... 
Cork Electric Trams Co..... 
Croydon Corporation ...... 
Devonport & Dist. Trams .. 
Dover Corporation ........ 
Dublin & Lucan Railway .. 
Declin United ............ 
Duiley—Stourbridge ...... 
Dandee Corporation 
East Ham Council ........ 
Exeter Corporation........ 
Gateshead & Dist. Trams .. 
Glasgow Corporation ...... 
Glossop Trams............ 
Gravesend-Northfleet...... 
Great Northern & City Rly... 
Gt. Northern, Piccadilly, &c. 
Greerock & Port Glasgow .. 


Hartlepool Tramways 
Hastings Elec. Trams Co. . 


Hone Kong .............. 
Hud Sersfizld Corpn. ...... 
Hull Corcoration.......... 
liford District Council...... 
likeston District Council .. 
Ipswich Corporation ...... 
Isle of Thanet Co. ........ 

AÍTOW vvv CIE RI Rae 

echley Corporation 


Kidderminster & District . 
Kilmarnock Corporation 


Lanarkshire Trams Co. .... 
Lancashire United ........ 
*Leamington .............. 

Corporation ........ 
Leicester Corporation 
Leith Corpora tion 
Lincoln Corporation 


Liverpool Corporation 
Liverpool Overhead Rly. 


Llandudno&Cols улуну, " 


*London County Council . 


London Urited .......... 
Lowestoft ...... 2 
Mai ds tone Corporation 
Manchester Corporation. 
Mersey Railway .......... 
Merthyr ........e nnn 


Metropolitan Dist. Ray: 
Metropolitan Elec. Trams . 


Middleton 
Nelson Corporation 
Newcastle-on-Tvne Corp. .. 
Newport (Mon.) 


Northampton Corporation.. 


Oldham, Ashton & Hyde .. 
Oldham Corporation ...... 
Perth (N. B.) Corvoration .. 
Perth (W. A.) Elec. Trams 
Peterborough ............ 


Portsmouth Corporation 


Potteries ...... pe tnn 
Preston Corporation ...... 
Rotherham Corporation.... 
Rothesay ...... ете 
Salford Corporation ...... 
Sheerness ................ 
Sheffield Corporation ...... 
Singapore Trams 
South Metropolitan 
South Staftts 


Southend Corporation 


Southport Tramways ...... 


Stalyb'dge, Hyde, ШЕР 
Sunderland Corporation. 


Sunderland District ...... 
Swansea Trams .......... 
Swindon Corporation 
Taunton ................ 
Tynemouth and District.... 
Tyneside Trams Со. ...... 


Wallasey District Council . 


Walsall Corporation ...... 


Warrineton срео. 
West Ham Corporation . 


Weston-super- Mare 
Wolverhampton Co. ...... 
Wolverhampton Corpn. .... 
Worcester AR 
Wrexham ...... nnn T 
Yorkshire W.R. Trams .... 
Yorkshire Woollen District. 


(a) These comparisons are with the corresponding period last year. 
* Partly electrical. Minus 3 days. { Minus 2 days. $ Plus3 days. {Plus 2 days, 
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ELECTRIC TRAMWAY AND RAILWAY TRAFFIC 
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t Ex Dividend. 


. In n calculating the yield allowance has been made for accrued interest but not for redemption. 
t The London Stock Exchange Committee have declined to quote these, 


NAME. 
Оов Моу 4 
High- Lo 
Electricity Supply. А . | est 
Bournemouth & Poole Elec. Sup. Ord. .... 6 O Mar, Sep T 
. 44 per Cent. Cum. Pref............. 4 0! Feb, Aug T 
Do. 6 per Cent. Cum. Second Pref. ...... 5 O | Feb, Aug Я 

Do. 4j per Cent. Deb. Stock (red.) 4 6 | Jan, July 4 
_Bromley (Kent) El. Lt. & Power Shares.... 6 О | April, Oct ‘ 

Do Do. Ist Debs..... 4 9 | May, Nov ok 
Brompton & Kensington Elec. Sup. Ord. .. 6 6 arch... И) 

Do. ере Cont Реон 4 13 5 | Маг, Sept E 
Central Elec. Sup. o Guar. Deb. Stock 97 — 100 4 0 une, Dec И 
5 Cross ( Eng К, City) EL Sup. Со. 6 6 | Feb, Aug i 

per Cent. ref 4 О | Feb., Aug “4 

Ро. E per Cent. Deb. Stock (red.) ...... 3 О | Jan, July 99 

Do. 41 per Cent. Deb. Stock (red.) ...... 4 5 6 Б 193) 

Do. City Undertaking 44° Cum. Pref. 5 6 0| Jan, July 3 

Chelsea Electric Supply Ота............... 5:6 O | March .... 3i 

Do. 44 per Cent. Deb. Stock (red.) ...... 4 7 O0 | June, Dec 4, 
City of London Electric Lighting Ord. .... 5 14 0 Feb, Aug E 

Do. 6 per Cent. Cum. Pref. ............ 414 O | Jan, July P^ 

Do. 8 per Cent. Deb. Stock (red.)........ 4 0 9 June, Dec са 

Do. 4 per Cent. 2nd Deb. Stock (red.) . 47 6 jr July c 
Courty of Durham Elec. P. D. Ord......... ae pril, Oct P 

Do. 5 per Cent. non Cum. Pref. ........ 7 13 10 ! April, Oct EU 
County of London Elec. Supply Ord. ...... 6 3 0 | Feb, Aug zu 

Do. брег Cent. Cum. Pref. ............ 5 8 0! Mar, Sept 01 

Do. 44 per Cent. Deb Stock (red.) ...... 4 3 6| Jan, July va 

Do. Second Deb. Stock 4 9 0 May, Nov 98} 
Folkestone Electricity Supply Со. с РТИ 5 6 | April, Oct T 

Do. 5 per Cent. Cum. Pref. ............ 413 О | Mar, Sept Me 

Do. 4} Ist Deb. Stock (red). € 4 10 0 Feb, Aug ae 
Hove Electric Lighting Ord............... 5 17 0 | April, Oct 2% 
Kensington & Knightsbridge Ord.......... 5 6 8 Feb, Aug à 

Do. брег Cent. Ist Ргеї .............. 414 6 Jan, July Р 

Do. 4 per Cent. Deb. Stock (red.) 420 Ae " 
Kensington & Kngtbg. Co. & Nottine Hill 

Co. (Joint Station) 4% Deb. Stock (red.) .. 3 6 | Avril, Oct T 
Kent Elec. Power Со..................... 5 O | Jan, luly 68 
London Electric Suoply Ord. ............ 4 0 | Mar, ET 

Do. 6 per Cent. Ргеї{..„................ 5 6 | Mar, , Sept vs 

Do. 4per Cent. ist Mort. Deb... ibas 4 6 du uy July ga 
Me tropoli tan Electric Sup. Ord. .......... 6 6 pril, 335 

Do. 4} per Cent. Cum. Pref............. 4 0 js 1055 4H 

Do. 41 per Cent. Deb. Stock Ist Mort 4 6 une, Dec 2 

Do. 31 per Cent. Mort. Deb. Stock (red.) 3 6 | Jan, July we 
Midiand Elec. Corp. for P. D. Ist Mort. Deb. 4 О | June, Dec © 
Newcastle & Dist. Elec. Ltg. Ord. ........ 3 9 | Feb, Aug А 

Do. 4} per Cent. Deb. ................ 5 8, Jan, July А 
Newcastle Elec. Supply Ord............... Feb, Aug ; 

Do. 5 per Cent. non Cum. Pref. ........ 5 О | Feb, Aug "D 

Do. 4 per Cent. Mort. Deb. (red.) 1907 .. 4 8| Jan, July EM 
North Metro. Elec. Power Sup. 5 Morts..... 4 0 id và 
Northern Counties Elec. Sup. ............ Mar, Aug ix 

Do. 41 per Cent. Deb. ................ 5 О! Jan, July és 
Notting Hill Electric Ord................. 5 О | March. ae 
Oxford Electric Огд..................... 5 О | Marc Уг 

Do. 4 ver Cent. Deb. Stock ............ 4 0 Jan, July - 
St. James’ & Pall Mall Elec. Ord........... 5 0 eb, Aug 8} 

Do. 7 per Cent. Рге!................... 4 4| Feb, Àug oa 

Do. 3} per Cent. Deb. Stock (red.) ...... 3 6 | Jan, July m 
Smithfield Markets Electric Sup. Ord....... ae Feb. . is 
South London Electric Supply Ord......... 6 0 | April Vs 

Do. 59$ Ist Mort. Stock (red)) 4 0 103 
South Metrop' n Elec. Lt. & Power Ord. .... 4 0 PR s 

Do. 7 рег Cent. Cum. Pref. ............ 5 O | Feb, Aug vs 

Do. 44 Ist Deb. Stock (red.)............ 4 O | April, Oct rer 
Urban Electric Supply Ord. .............. . April, Oct E 

Do. 5 per Cent. Cum. Pref. ............ ; April, Oct - 

Do. 41 per Cent. Ist Mort. Deb. ........ 5 9 | April, Oct ds 
а Elec. Sup. Огд............... 5 8 | Mar, Sept 85 

4} per Cent. Cum. Prei 4 6 | Jan, July is 

Electric Railways and Tramways. 

Baker St. & Waterloo 4% Perp. Deb. Stock 4 1 0 15 July 97} 
Bath Elec. Trams Pref. Ord ee is pril .... E 
Do. 5 per Cent. Cum. Pref. ............ 8 O 0| Jan, July А 
Do. 44 Ist Mort. Deb. Stock (гей.) ...... 5 1 O April, Oct is 
B'ham & Midland Trams 41 Ist Deb. Stock. 5.0 0| Jan, July Di 
Bristol Tramways & Carriage Ord. ........ 613 4 | Feb, Aug vis 

Do. Cum. Pref. (fully paid) ............ 414 0 X 65 

Do. 4 рег Cent. Debs. ................ 3 19 O| Feb, Aug T 
British Electric Traction Ord. ............ A June, Dec x^ 

Do. 6 per Cent. Cum. Pref. ....... —— I0 3 О | Feb, Aug 2 fa 

Do. 5 Cent. Perpetual Debs............. 5 17 o | April, Oct eS} 

Do. 4} per Cent. 2nd Deb. Stock........ 7 5 May, Nov at 
Central London Ordinary Stock .......... 415 0 | Feb, Aue 62 

Do’ 4 per Cent. Pref. Stock ............ 412 0! Feb, Aug He 

Do. Deferred Stock .................. 5 8 6 eb. ... 

Do. 4 per Cent. ОеБѕ.................. 318 O | Jan, July v 
Charing X, Euston & Hmpstd Per. Deb. Stk. 42 6 285 July 95 
City of Birmingham Trams, 5 © Cum. Pref. 417 ^5 pril, Oct ; 

Do. 4 per Cent. Ist Mort. Debs. ........ 4 0 О | April, Oct m 
City & South London Rly. Сол. Ord. ES 4:7 0! Feb, Aug 294 

Do. 5 рег cent. Perp. Pref. (1891) ...... 4 11 O | Feb, Aug “+ 

Do. (1896). sosna 413 6 Feb, Aug T 

Do (1901). оно анаша 5 2 6, Feb, Aug oe 

Do. 1 %%% ͤ 8 5 0 0| Feb, Aug 99 

Do. per Cent. Perpetual Debs......... 3 18 O | May, Nov Рт" 
Dublin United Trams, 6 per Cent. Pref..... 4 7 6 | Feb, Aug us 
Gateshead and District Trams Ord......... $3 ae АР 
Gt. Northern & City Rly. Pref. Ord. (4%. vu Feb, Aug $4 
G. Northern, Picc. & Brompton 49$ C. Pi. i Feb. Aug 2 

Do. 4 per Cent. Deb. Stock ............ 4 9 | Jan, July 35] 
Hastings & District Elec. Trams, 6°, C. Р. , Mar. Sept m 

Do. 4i Deb. Stock: «casa see s rae IIR 5 О | April, Cet ©» 
Imperial Tramways Ord. ................ 3 8 | Mar, Sept xs 
iDo- 6 per Cent. Pre... e rw 5 О | Mar, Sept i 
tDo. 4! per Cent. Debs. ................ 5 6 | Jan, duly уа 
I. of Thanet E. T. & Lt. 5 рет Cent. Pref. .. е Mar, Sept. ee 

Do. 4 per Cent. Deb. Stock ............ 6 O Jan, July 584 
Lanarkshire Tramway/⁸ůu 3 5 6 | Feb, Aug ^ 
Lancs. Utd. Trams, 5% Prior Lien Deb. Stk. 5 6 | Jan, July vs 
Liverpool Overhead Railway Ord. ........ ; Feb, Aug si 

Do. 5 per Cent. Рге!................... 5 О | Feb, Aue si 

Do. 4 per Cert. ОеЬ................... 4 3 | Jan, July ES 
кое United Trams, 5% Cum. Pref. .... Р Jan, July де 

Do. 4 per Cent. Ist Mort. Deb. Stock.. 5 О! Jan, July P 
Mersey Con. Ord. Stock ................ Feb, Aug "E 
Metropolitan Elec. Tramways Ord......... s ns 

Do. Deferred as е isse va Ee TEC ERES April .... - 

Do. Sper Cent. Cum. Pref. ............ 6 Feb, Aug T 

Do. 4} per Cent. Deb. Stock kd O| Jan, July ды 
Metropolitan Railway Consolidated........ 9 | Feb, Aug 37 

Do. Surplus Lands Steck 6 | Feb, Aug T 
Do. 3; per Cent. Freférence УРРА O | Feb, Aug 881 
Do. 3} per Cent. A" Preference ...... 6 | Feb, Aug ae 
Do. 3} per Cent. Convertible Pref. 6 | Feb, Aug TE 
Do. 3i per Cent. Debenture Stock . ere * 6 | Jan. July Wa 
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- ELECTRICAL COMPANIES’ SHARE LIST.—Continued. 


& LAST Erice КАТЕ BUSINESS Last 41 
5 Divi- NAM E. Wed., (PER CENT. D ‘Dus. WEEK то к Divi- NAME. Wed. SLM DIVIDEND Е 
„9 | DEND Nov. 17. | Yrecpep. [ Nov. 17 | 0 [benD Nov. 17. | YIELDED. Dus. No v. 

High- 
Electric Railways and Tramways— Continued. | e. 4. єз. ы i 

St. 31% | Met. Rly. 3} per Cent.“ A" Deb. Stock.. 91 —93 3 15 З Jan, July | 92ł| 32 High- 
% ⁵ PPP Ао | Telephones. est. | e 
St.| .. | Do. Extension Pref. (5 per Cent.)...... 48 —50 m Feb, Aug 4% 48] £ s. d. 
St.,31%! Do. Assented Ext. Pref. (Int. Guar. by 100 2$ Amer. Telephn. & Telegh. Cap. St. ...... 146 —148 5 8 9 .. 1444 

| Und. Elec. Rlys. Co. of London, Ltd.) 66 —68 |5 3 6 | Feb, Aug | 67}! .. f- | 49% | Do. Coll. Trust $1,000 4 per Cent. Bds| 26 —98 |4 2 0 | Jan. July | .. 
St. 3% Do. 3 per Cent. Consoltd. Rent-chargee 76 —78 | 317 O | Jan, July | -- | .. Pt. 5% | Anglo-Portug’se Tel. 595 Ist Mt. Db. Stk. 101 —103 | 4 17 0 | Mar, Sept | .. 
St. 4% Do. 4 per Cent. Midland Rent charg 101 —10413 16 O Jan ju Slee 5 5/0 Chili Telephone ............... mcm 73—81 418 6 | August . 
St. | 3% | Do. Guar. Stock 4 per Cent ‚| 95—98 |4 2 0 ar, Sept | 97} 964% 1| 0/75 | Monte Video Telephone Ord............. —1 6 17 0 оу... 1 
St. 6% | Do. брег Cent. Perp. Deb. Stock......| 140 —143 4 3 9 Jan, July 1401 .. 0/6 Do. .o rer Cent. Рге!................. i— 5 14 6 May, Nov | $i А 
St. 4% | Do. 4 рег Cent. Ditto 95—97 |4 2 6 | Jan, ]uy | -- t. °% | National Co. Pref. Stock........ xad et 107 — 10835 11 0 Feb, Aug | 108}! : 

55 | New Gen. Tract. 6 per Cent. Cum. Pref.. —i ba ay .... E St. 6% | Do. Def. Stock .................... — 122 | 4 18 6 | Feb, Aug 1213 ! 

1 .. | Potteries Electric Traction Ord. ........ i + | April, Oct | +. | . (10) 6/0 | Do. 6 per Cent. Cum. Ist Pref......... чор 5 9 6 | Feb, aus | 

1 0% | Do. 5 per Cent. Cum. Ртеѓ............ i-i 614 0 Feb, Aug 100 % | Do. b per Cent. Cum. 2nd Pref......... 1001—10; |5 9 о Feb, Aug 
St. 410% [Do. 4 per Cent, Deb. Stock.......... 84 —87 5 2 6| May, Nov | ·. i 2/6 Do. 5 рег Cent. non-Cum. 3rd Pref..... 51—5 |4 9 0 Feb, Aug | 5% 

1, 0/7. | S. Met. Elec. Trams. & Ltg. 6% Cm. Pref. 1—1 912 0 | Feb, Aus .. Pt. 31% p. Deb. Stock 3} per Cent. (red. bor 98 —100|3 10 О June, Dec 
St. 4% | Do. 4 per Cent. Deb. Stock.......... 6? —73 | 5 9 © | Jan, July - .. Bt. | 4% | Do. 4 per Cent. Deb. Stock (red.) 100 —102: 318 6 | Jan, July 855 
100 5% | Sunderland Dist. Elec. Trms. 5% Ist MtD b.] 78—82 |6 2 O Jan, July | .. Ё 1 9/7t / AA ĩͤ v DRE EAT li—l4 5 10 0 pril, Oct; .. « 
M .. | Undergd E. Rys. Lon. 6% In. ds. кинон 31 —33 be June, Dec | 4321! 314] 1 0/75 Do. брег Cent. Cum. Pref. .......... 1X—lá |411 C April, Oct} .. : 
.. | 5% Do. 5% Prior Lien Bonds.......-...-| 100 —101 | 4 19° 0 js Sb . 4% | Do. 4 per Cent. Red. Deb. Stock...... 87 —89 |410 0 Jan, July | 88}. € 
.. 41% Do. 410, Bonds with coup. 4.. .. 8 —88 5 2 0 э .. (St. | 44% | Telephone Co. of Egypt 41% Db. Stk. (red.) 100}—102} 4 7 6 | Jan. July 1003, : 

S| .. | Yorkshire (W. R.) Elec. Trams. Ord....... Е March .. : р 5/0 | United River Plate........ MORE A crt 61 77 513 3, July .... 71 7 

5| ..| Do. 6 per Cent. Cum. Pr ef. . II- 21 үн к "ue 2/6 | Do. 5 rer Cent. Cum. Pref. .......... 56—56 4 10 6 | June, Dec | .. . 
St. 4} Do. 41 per Cent. Ist Des. 81 —85 5 © 0 Jan, July ee oe t. 44% Do. 44 Deb. St. N ˖‚«ͤ/;êù азак A8 104—106 4 5 6 Jan. July cw d 

Electric Manufacturing, &c. 
st. | Anchor Cable Co. 44 % Deb. Stock ....| 102 —104 | .. и 1021, 102 Financial, Investment, &c. 
l| .. | Aron Electricity Meter Ота............. 1— M - W 

lj 1741 Do. 6% Cum. Pf. TIAS Cds Ws 1— 6 17 O | April, Oct .. í 5| 3/0 | Elec. & Gen. Investment 695 Cum. Pref.. 3 —3} |811 6| Jan, July oe T 
. 1 1/7: | Babcock & Wilcox Ота.................| 4%—4Ң 14 3 6 | April, Oct | 4 41 10| 2/0 | Globe Telegraph & Trust ........... . . . 104—104} 16 8 6 Sp. PcMrJu ТОР! 10 

ОБО Pret. ieee va ижи жлне end 145—153 1316 3 i. e| [10 3/0 | Do. 6 per Cent. Prei 134-14 4 7 6 |Sp.DcMr]u | 1332) 13 

5; 4/0 | British Insulated & Helsby Cables Ord.. 7 —7 6 13 6 July, Feb .. 10 6% Submarine Cables Trust (Cert.) . | 129—132 | 4 11 о April, Oct | .. à 

Si 3/0 | Do. брег Cent. Рге!................. Pei 412 0| Jan, July | 6| .. 

X EK COUTE IEEE Colonial and Foreign Electr 

ot. 90 ritis oms n-Houst'n o 151 t. | -— ar, Sept D s 

00 T. Pana Westinghouse 6 per Cent. Pref..... 1—4 S Feb, Aug 975 и Railways, Tramways, &c. 

St. | 492 Do. . Mon 5 е PUE 6 i a an, uly is 774 S| .. | Anelo-Areentine 5% Cum. Ist Pre... 41—41 |5 4 6 | April, Oct 48, 4 
Gt 4% | Brushë- Eng Co, 4j", Perp. ist eb. Steck 41 —46 |918 O Man бер! | c | ERS у. Do. 5% Cum. 2nd Prefases сеа 4—4 |5 9 0| jam July 5% s 
jt. 41% Do. Perpetual 2nd Deb. Stock........| 27 —31 |14 10 О | Jan, July " B 01295 VVVVP 

5 5/0 | Callender's Cable Con. Grd 101101 | 6 18 О | Jan, July . Ae nc oue сыс ы 92}—94} D 10 K 

5 2/6 Do. 5 per Cent. Cum. Pref........... 1—5 470 gan. July е uck and Elec. Trams. 59/; Deb. (red.). ...| 102 —105 4 15 3 ae Ju y ae ee 
St. 41% | Do. 4} per Cent. Ist Mort Debs. (red.). 105 —107 4 4 0 | Nov, May | „ anj P bane Ele те Lams Invest 

I| 1/0 | Castner-Kellner Alkali Co. . . . . 1—2} |511 0 | May, Nov | 2%] 22 Do. 5 per Cent. Cum. Pref. .......... )) LE CNN. 
st. 4% Do. 44 per Cent. Ist Mort. Deb. (red.). 106 —109 | 4 2 6| Feb. Au zo | Do. 43 per Cent. Db. Prov. о еба 99 —102 |4 3 О Jan, July Жо 

15 : P Ax British Columbia El.. Rly. Df. Ord. 145 —150| 5 6 8 | Mar, Sept | 1471. 147 
. 1/0 | Chadburn's (Ship) Telegraph Ord. ...... 4—1 611 9 | March EE $ 
‘ ; Do. Pref. Ord. Stokkk k 121 —125 | 416 O May, Nov 124 a 
40/71; Do брег Cent. Cum. Pref. .......... 1—1 5 6 6 | April, Oct га a | 

10/7! | Consolidated Electrical Co i- |7 0 0 August е % | Do. 5% Сит. Регр. Pref. Stock...... 155 —110 411 9 Jan, July) .. |. 

1' 0/6 Consolidated Signal Coo ecce] #—# 3 0 0 Avril, Ос | H | .. „Do. 4j per Cent. Ist Mort. Debs....... 102 —105 | 4 6 О | April, O cet 

1 0/7: | (Do. 6 percent. Cum: Pref сулуу. | H—# e 8 0 April, Oct | Do. Vancouver Power Debs. ........ 102 —105 | 4 5 6 | Jan, July 18 da 

3 3/0 5 (Nos. 1 to 85,000)...... 1—1 15 0 0| Jan, July | > Ps t% | Do. 44% Perp. Con. Deb. St. ........ 1022—1044 4 O 6 1 ББП коз 
|00 5% Do. 5 per Cent. Ist Mort. Debs. (red.). | 90 —93 5 7 6 Jan, July vs 3 Buenos Ayres Lacroze Trams Ist Mt. Db. 97—99 5 1 0 аг, ert 1 a 

10/7: | Davis & Timmins ........ . 4—1 .. | Mar, Sept} .- | .. о | Buenos Ayres Port & City Tram, Ist Mt. | 

51,2? | Dick, Kerr & Co. Огд........;... .. dP—H 1818 0 Sept....| 1 là Deb. 5тоск......................... TCC 

5 0,7 Do. 6 рег Cent. Cum. Pref...........| 1—1} |5 6 8 Sept.. 1. Calcutta Tramways (1 to 137.610)........ VVPVUUoirn e ñ N I ae 
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Illumination Problems. 

Nor the least admirable part of Prof. SILVANUS Тномр- 
SON's excellent Presidential Address to the newly-fornied 
Illuminating Engineering Society, an abstract of which 
wil be found on another page of this issue, is that 
where he describes the present lack of proper units of 
illumination and the state of things, very like chaos, which 
results therefrom. It is appropriate that the first president 
of a society instituted, like the Illuminating Engineering 
Society, for a specific purpose, should in his inaugural 
address give some idea of the present state of the 
science with which the new organisation proposes to 
deal. This Prof. THOMPSON found only too easy, for, unfor- 
tunately, there is very little to say about the scientific 
side of illuminating engineering. We have only just suc- 
ceeded in defining an international unit of light; units of 
illumination are varied and not recognised by the publie 
at large; while quick and easy methods of measurement are 
much to be desired. Even the settlement of these points 
should provide plenty of work for the new Society, for the 
general ignorance on these points is abysmal—and with 
this ignorance. appears to be mixed up a sort of glory and 
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general feeling of satisfaction which it will be the work of 
the Society to temper and discourage. The rule-of-thumb 
methods employed in deciding upon the illumination to 
be employed i in any one room or street are в case in point. 
It is, for instance, sometimes specified that the lighting in 
factories is to Бе “ adequate, which is rather a vague 
definition. What may appear adequate illumination to а 
man who posseses normal sight will probably be distinctly 
inadequate to one whose eyes are less hardy. - 


THE only remedy is to adopt a unit, the candle-foot or 
something else, and then specify adequate illumination in 
terms of "that unit, thereby obtaining a tangible entity. 
The lighting of schools is, as pointed out by Prof. THOMP- 
SON, а case to which scientific methods should be speedily 
applied, both with a view to obtaining proper illumination, 
a minimum figure for which is specified in the address, 
and for the suppression of cranks, of the human type, 
among whom may be certainly included the authority 
which forbade the use of skylights in the roofs of class- 
rooms. That some definite data with regard to this matter 
must be at once obtained for national reasons becomes 
clear after a perusal of the figures on the subject of bad 
sight in children in Prof. THoMrsoN's address. The num- 
ber of children who are forced into short-sightedness 
through insufficient lighting of the rooms in which they 
work is large—certainly larger than it would be if this 
question were thoroughly considered and satisfactory 
remedies laid down. It is good to hear that the London 
County Council are taking “the matter up, and we only 
hope that other public bodies will follow suit. 


It has been an oft-debated point whether it is good 
policy to inaugurate a new society whenever a new science 
or new phase of a science comes into being. Rather, it 
would seem, the tendency should be in the direction of 
suppressing some of the societies that already exist. But 
it is difficult to discover how the work which the Illu- 
minating Engineering Society propose to take up could be 
performed by any existing institution, except by the ener- 
getic working of sections. The scope of the Society is not 
only wide, but varied, and infringes on a number of other 
societies along certain of their boundaries. Whatever may 
be our opinion on the subject, the new Society is now in 
being, its plan of campaign is ambitious, and its work will 
be uphill; but if the only thing which it achieves is the 
popular recognition of the importance of the correct use 
of light it will not have lived in vain. 
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Electric Propulsion of Ships. 

ALTHOUGH the electric drive has not been tried on any 
large scale for the propulsion of ships, many electrical 
engineers feel convinced of its great advantages, both as 
regards economy and convenience. Several systems have 
been put forward, and considerable attention has recently 


been paid to the question, which opens up a large field for 


the electrical industry. Marine engineers also are now 
considering seriously the claims of electric propulsion ; but 
it appears from the presidential address delivered last week 
by Admiral Oram to the Junior Institution of Engineers 
that the British Admiralty, whilst always on the look-out 
for improvements, are not yet convinced that the employ- 
ment of the electric drive for the propulsion of large 
vessels is likely to be beneficial. It is worth noting, how- 
ever, that the application of electric power to auxiliary 
machinery on board ship has been fully appreciated ; and 
Admiral ORAM stated that the Admiralty would welcome 
the co-operation of electrical engineers in connection with 
the main propelling machinery as soon as the claims of 
electric propulsion are substantiated. 
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WE think, however, that the most recent claims in regard 
to electric propulsion have not yet been fully considered 
by the Admiralty. In this connection we would draw 
attention to certain figures put forward by Admiral ORAM, 
He gives the steam consumption of the turbines at full load 
in vessels of the “Indomitable " class (about 42,000 H.P.) 
as 12 Ib. per shaft horse-power-hour without using super- 
heated steam. If, however, the turbines were run at a 
much higher—and constant—speed, as is proposed in 
the case of electrical transmission, further economy, in 
addition to that due to the higher speed, might be obtained 
by using superheated steam. In fact, a steam consumption 
as low as 10 lb. per shaft horse-power-hour would probably 
be achieved. This figure is, however, not the one on which 
comparisons should be made. Where turbines are direct- 
coupled to the propellers the speed is always a compromise 
between that most economical for the turbines aud tbe low 
speed required to obtain a high propeller efficiency. The 
efficiency of the propellers would undoubtedly be increased 
by adopting electric propulsion and running the propellers 
at a lower speed. It is evident, therefore, that compari- 
sons bised on steam consumption per shaft horse-power- 
hour do not fully indicate the economy resulting from the 
adoption of electrical methods, and that “thrust horse- 
power" should be the basis of comparison. The fact iust 
not be overlooked, however, that considerable improve- 
ments have taken place—and are still likely to result—in 
connection with direct-coupled turbines and high-speed 
propellers, so that the introduction of the electric drive 
will probably be by no means easy. 
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.Amalgamation of Tube Railways. 

ALTHOUGH the tube railways connected with the Under- 
ground Electric Railways Co. of London have always been 
closely associated, they have, nevertheless, been controlled 
by separate boards, and to some extent have been run each 
with its own policy. Apparently this separate existence will 
be changed shortly, as a bill has been deposited in Par- 
liament providing for the amalgamation of the Great 


Northern, Piccadilly & Brompton, the Charing Cross, 
Euston & Hampstead and the Baker Street & Waterloo 
tubes, зо that they will be controlled by one board as a 
single undertaking. From the point of view of the pas- 
senger we do not suppose that this change will make any 
serious alteration, as the tubes are already working in 
harmony, and through-bookings have been a feature for 
some time past. From the point of view of the share- 
holder, however, there may be some advantage, as it is 
always better that closely associated undertakings should 
be placed under one control, thus reducing administrative 
expenses to a minimum. It is most satisfactory to notice 
the very. marked financial progress made by the tube 
railways during the past two or three years. At first 
their success was so very small that it seemed as if the 
private enterprise to which they were due would gain no 
reward. This state of things, however, is changing 
rapidly for the better, and is due, no doubt, to the simple 
fact that undertakings of this kind depend for their suc- 
cess upon the habits of the general public—habits which 


| eannot be changed rapidly, except by an energetic educa- 


tional policy. Fortunately, the public seem to have become 
so far educated during the last year or two as to realise 
the advantages of travelling by tube, and the habit will, no 
doubt, shortly become second nature, with correspondiug 
advantages to the shareholders of these underground 
railways. 


Electricity Meter approved by the Board of Trade.—The 
Board approved on November 16th the pattern and construc- 
tion of the meter deposited on May 27, 1905, by Messrs. 
Siemens Bros. Dynamo Works, and known as the Siemens- 
Schuckert meter for continuous current, type G.B., provided 
that the meter be tested, fixed and used as described in the 
specification and instructions deposited at the Board of Trade, 
and dated and numbered November 1, 1909, H.14,264. 


The Use of “Coasting Registers. The Electric Railway 
Review" states that during the past two years the Inter- 
borough Rapid Transit Co. of New York has been conducting 
experiments with a device termed a “ coasting register," which 
is designed to measure the coasting time of trains, and to de- 
termine the comparative efficiency of motormen. The use of 
this device on the first experimental train equipped has demon- 
strated the practicability of maintaining a given schedule with 
greatly increased periods of coasting over those originally 
obtained. The coasting register consists of a time-recording 
apparatus very similar to a recording time clock, which is elec- 
trically interlocked with the air brake and the electrical con- 
trol apparatus. One circuit is made through one of the con- 
tacts of the multiple-unit control system, the other is made 
through the piston of the brake cylinder, which closes the 
circuit when the piston is in the off position. Both of these 
circuits must be closed to allow the clock to run. In other 
words, the device becomes operative only during the period in 
which current is shut off from the motors and before the ap- 
plication of the brakes. An automatic record of the time 
during which theclock runs is printed on a strip of paper con- 
tained within the case of the clock. 


Cable Interruptions. Date of Interruption. 
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Réunion— Mauritius eee eee oto nmn eee no Nov. 5, 1909 
Cavenne— Salinas . .... Nov. 3, 1909 
Jamaica Porto Rico eee eee eee ene Nov. 11, 1909 
Puerto Plata - Martinique .......................... Nov. 12, 1909 
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Marconi Patents.—A notice appears in the “London 
Gazette” for November 23rd in regard to letters patent 
No. 12,039 of 1896 (granted to Guglielmo Marconi), inti- 
mating that a petition will be presented in the High Court 
praying for an extension of the term of the said letters patent. 


International Motor Exhibition.— We regret that in our 
description of Messrs. Elliott's exhibits at this exhibition last 
week, Fig. 1 was described as a Tel" speedometer com- 
bined with mileage recorder and cyclometer; actually, it 
represented Messrs. Elliott's ordinary mileage recorder and 
cyclometer combined with a clock and aneroid. 


Molesworth's Pocket Book.—In our review of this pocket 
book, on p. 194 of our issue of November 12th, we mentioned 
that we hoped some other method of gilding the pages 
would be adopted, as the method used caused the pages 
to become glued together. We are pleased to hear from the 
publishers, Messrs. E. & F. N. Spon, that since the book was 
issued steps have been taken to remedy the defect, with 
complete success. 


Personal. Mr. J. Stottner, M.I.E.E., who has had some 
30 years' practical electrical engineering experience in England, 
Germany and the United States, has opened offices at Birk- 
beck Bank-chambers, Holborn, London, W.C., where he will 
carry on business as an engineer and contractor. 

Mr. Stottner held the position of general manager of the Electrical 
Co., London, (A.E.G., Berlin, and the progress made by this 
Company during the 15 years of his management is known to the in- 
dustry. We may mention some of the contracts with which the Com- 
pany was identified aria. ишн period: Stuart-street generating 
station and sub-stations. Manchester, with 30,000 н.р. generatin 
capacity: about 4,000 m.r. in generators and motors for the Roya 
Arsenal, Woolwich ; the complete electrification of the Holwell Iron 
Works ; the power station and complete electrical drive at the Kers- 
wile pened Mills; and the underground equipment of Lamden Colliery. 

. Stottner was one of the pioneers of high-tension three-phase 

wer transmission in this country, and we are sure he carries with 

im into his new sphere of action the best wishes of all who have had 
business relations with him in the past years. 

Electrical Developments at Panama.—According to the 
^ Canal Record," a paper published at Ancon, in the Canal 
Zone, the installation of electric light and telephone equipment 
at Porto Bello is practically complete. The power plant 
occupies a part of the engine house containing the main driving 
machinery for the rock crushers, and consists of two 75kw. 
125-volt continuous - current generators, direct-coupled to 
two tandem-compound engines, with the necessary switch- 
boards, &c. Day and night service is furnished and current 
is also supplied to operate two 15 н.р. motors which drive the 
machine shop. A transmission line to the wireless station was 
completed in August, and an electric line, with five stations, 
for firing blasts has been installed in the quarry. Telephone 
service is supplied from a central exchange located in the 
superintendent’s office. The apparatus consists of a Sumter 
magneto switchboard, equipped for 50 drops. Instruments of 
Sumter’s and the National Electric Supply Co.’s makes are 
used, and 20 stations have so far been installed. 


The American Telegraph Amalgamation.—Reuter’s agency 
announces that Mr. Clarence H. Mackay, president of the 
Mackay Companies, has issued a statement to the effect that 
his companies have had nothing to do, either directly or in- 
directly, with the combination of the American Telephone & 
Telegraph Co. with the Western Union Co. No negotiations 
whatsoever have passed between the Mackay Companies and 
the other companies concerned in regard to the matter. The 
statement that Mr. William Н. Baker represents the Mackay 
Companies is incorrect. 

Another report published on this side is to the effect that the 
combination, or absorption, which has been effected between 
the Telephone Company and the Western Union (but of which 
details are not available) will have a capital of £200,000,000. 
This report proceeds to relate how the said amalgamation will 
mean a monopoly of the telephone and telegraph business 
throughout the Union, but omits to show how this will be 
brought about. In view of Mr. Mackay’s remarks such a state 
of affairs is hardly likely to eventuate. 
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x Electric Loco motives for the Pennsylvania Railway.— 


Recent issues of our American contemporaries contain particu- 
lars of the new electric locomotives to be used in the New York 
tunnels of the Pennsylvania Railway. The project has so far 
advanced that the first of the 24 locomotives which are under 
construction is being tested. This type of electric locomotive, 
which is claimed to be the most powerful ever used, is built 
in two sections, there being two cabs and two running gears, 
joined at the middle. Each section has eight wheels, four of 
which are 68 іп. drivers, the other four being 36 m. truck 
wheels. The sections are permanently coupled back to back, 
80 that the leading section pilots the rear one. All of the 
manipulating levers are duplicated in each section, so that the 
operator merely changes ends at the completion of а run. 
Current is collected from the third rail by four contact shoes 
on each locomotive. Each motor is provided with two cranks, 
one on either end of its shaft,'and placed 90 deg. apart. By 
means of coupling rods the motor delivers all its power to a 
crankshaft in line with the driver axles to which it is coupled. 
The single motor weighs, without gear, 45,000 lb., and in 
weight and power is said to be the largest railway motor 
ever constructed. It projects into the cab and, in fact, fills a 
large part of it. The locomotive complete weighs 330,000 lb. 
It develops 4,000 H.P., and can pull a heavy freight train at a 
speed of 60 to 70 miles per hour. The motor and massive side 
frames, jack-shaft and all other gear are spring supported 
from the driver and truck wheels. The electric apparatus is 
being built by the Westinghouse Electric & Mfg. Co., while 
the mechanical features are being supplied by the railway 
company’s locomotive shops. 


London, Brighton & South Coast Railway Electrification. 
All arrangements, including the passing of the whole of the 
line by the Board of Trade, have now been completed for the 
regular running of the electrified elevated railway service of 
the Brighton Company which will commence on December Ist. 
For the first month or more the Company will employ only 
four trains for operating the new service. These will start at 
7:30 a.m. and run continuously to the end of the day. Later 
on the Company will increase this service, and run with six 
trains commencing at 4:30 a.m. The consulting engineer, Mr. 
Philip Dawson, and the whole of the engineering staff of the 
Brighton Company, regard the definite passing of the line by 
the Board of Trade, in view of the very serious difficulties which 
had to be overcome and the novelty of the system, as most 
satisfactory. It is a point to be observed that this is the first 
main line railway which has to work to Board of Trade regu- 
lations in connection with its electrification. This was not the 
case with the North Eastern, the Lancashire & Yorkshire, or 
the Midland electrified services. The new service will enable 
a number of the longer-distance suburban trains to be altered 
in timing and accelerated over the London Bridge-Peckham 
section of the line. The track over which the electric trains 
will run has a great many curves and gradients, but notwith- 
standing these disadvantages and the short distances between 
the stations, it will be possible to cover the whole distance at 
a speed of 22 miles per hour, including stops, as against 14 
miles per hour with steam trains. The maximum speed of 30 
to 35 miles per hour will be reached in some 30 to 35 seconds, or 
about three times as quickly as would be possible with steam. 
We have already (see THE ELECTRICIAN, Vol. LXII., p. 639) 
given some details of the electrical equipment of the line, but 
it may be mentioned that special care has been taken in the 
feeding arrangements. By the use of boosting transformers it 
is possible so to arrange matters as to provide that practi- 
cally all the current will return through special feeders sup- 
plied for this purpose, and will not return through the rails 
and earth. Any possible trouble due to electrolysis or 
any disturbances in existing telephone, telegraph and signal 
circuits will thus be avoided. Experiments made up to date 
clearly demonstrate that the expected success of this ex- 
periment has been realised, and that no trouble whatever has 
been experienced during the running of the trains, since they 
started in January last. Telephonic communication exists 
between the repair shop and all the electrical cabins which have 
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been installed along the South. London line, as well as with all the 
signal cabins, and by this means it is anticipated in the case of a 
failure of any portion of the system, it will be possible rapidly 
to communicate with Peckham Rye, and set the breakdown 
sang to work. We understand that the take-over tests on all 
the trains gave very satisfactory results, and in every si 
case the tests showed results which have been superior to t 
guarantees, which were of a very stringent kind, in the E 
tract. Thus, the energy consumption per ton-mile was some 
15 per cent. better than the guarantees, and the same applies 
to the acceleration of the train. Test runs between 
Battersea Park and Peckham Rye, the average distance 
between stations on this portion of the line being 4,000 ft., 
show an average speed of just under 22 miles per hour, 
including stops, and 25 miles per hour, excluding stops; 
the average consumption of electrical energy, taken over a 
very large number of runs, was under 72 watt-hours per ton- 
mile. Experiments have shown that the acceleration obtain- 
able with the single-phase system adopted by the Brighton 
Railway is quite as good asanything that can be realised with 
continuous current—thus, on the level, а three-car train with 
its normal equipment can easily attain a speed of 25 miles per 
hour in 20 sec., an acceleration which is quite as good as any- 
thing that can normally be done by continuous current. The 
characteristic of the single-phase motor furthermore allows this 
higher rate of acceleration to be obtained in such а way that | 
it is lowest at starting and rises as the speed of the train 
increases. It is a matter of some interest to note that when 
the new service starts the fares at present obtaining will be 
considerably reduced. 


Current Topics. 


Under this heading is given each week a brief reference to 
some of the more important matters, of which further parti- 
culars will be found in the pages of the current issue. 


Mr. L. H. Walter contributes an article on the Constancy of 
Coupling. and the Phase Relations in the Bellini-Tosi system of 
Directive Wireless Telegraphy.“ 


Mr. E. A. Allcut contributes an article in which the main engineer- 
ing features of the Birmingham University are described. 


In a Paper before the Institution of Mechanical Engineers, Mr. 
Н. А. Humphrey described a novel form of gas-driven pump, which 
opens up considerable possibilities. This subject is dealt with in our 
Leading Article. 


In a Paper before the Institution of Electrical Engineers, Messrs 
W. Н. Handcock and А. Н. Dykes dealt with the present aspect of 
electric lighting. 


In his Address to the Newcastle local section of the Institution of 
Electrical Engincers the Chairman, Prof. Henry Stroud, gave а 
description of the wireless telegraph station in operation at the 
Armstrong College. 


In his Presidential Address to the Illuminating Engineering 
Society, Prof. S. P. Thompson dealt with a number of points relating 
to the past and future of illumination. 


In his Presidential Address to the Junior Institution of Engineers, 
Engineer Vice- Admiral H. J. Oram, C.B., referred at some length to 
the electric propulsion of ships. 


We give some results of the application of variable speed three-phase 
motors to the driving of machines for printing textiles. 


The City of London Court of Common Council have granted à new 
concession for the lighting of Smithticld Markets to the Smithfield 
Markets Electric Supply Co., until December. 1972. The Corpora- 
tion, however, reserve the right to determine it in 1932 or 1952. 
Under the concession, the Company pay to the Corporation a per- 
centage of the gross receipts as rental. 


London County Council adopted on Tuesday the list. submitted 
by the Highways Committee. of members to serve on sectional Boards 
of Conciliation for tramway employees. A suggestion that a labour 
member should be included was not adopted. 


Brighton Tramways Committee have taken back for further con- 
sideration a recommendation that the Council accept an offer of 
£100 per annum for the privilege of advertising on the windows of 
their tramcars. 


= 
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The borough electrical engineer of West Ham, Mr. H. H. Couzens, 
recommends increases in salaries in the sub- departments, of the 
electricity department amounting to £695 per annum. 


Lewisham Borough Council have declined to negotiate with the 
South Metropolitan Electric Light & Power Co., for the lighting of 
certain streets by the Company. 


The Great Central Railway Co. are constructing a light railway 
from Grimsby to Immingham, and they now inform Grimsby 
Corporation that they have also let the contract for the construction 
of an electric tramway between the same places. 


Negotiations are proceeding between an English financial and an 
English electrical firm and certain municipalities in Jutland for che 
erection of electricity supply works and for the construction of an 
electric railway between Aarhus and Randers. 


Edinburgh Electric Lighting Committee received on Monday a 
preliminary report from Sir Alexander Kennedy as to the future 
working of Dewar-place and Macdonald-road stations, with special 
reference to the provision of cooling towers. The report was ordered 
to be printed and circulated. 


Inquests.—The inquest upon the men killed in an accident at the 
Ealing station of the District Railway on Thursday last week was 
opened on Saturday. and adjourned until December 2nd. Major 
Pringle opened the Board of Trade inquiry into the accident on 
Saturday. The proceedings at this inquiry were private. 

The inquest upon a motorman, whose death took place in the 
motor cab of an electric train on the District Railwayon November 9th, 
was concluded last week. А verdict of accidental death by electric 
shock due to defective machinery " was returned. 


Parliamentary.—On the committee stage of the Expiring Laws 
Continuance Bill, which continues certain Acts, including the Wire- 
less Telegraphy Act, 1904, for another year. the Postmaster-General 
said that, so far. the objects of the Post Oftice had been carried out 
by the Act, but, in view of the Radiotelegraph Conference and the 
purchase of the Marconi and Lloyds’ stations, a year or two hence 
they might have to alter the Act. The purchase of the Marconi 
stations was to prevent a monopoly growing up and to secure 
strategic advantages. 

The First Lord of the Admiralty said in the House of Commons on: 
Wednesday that it was not true that the greater part of the carbons 
for the searchlights of warships came from Germany. "The whole 
of the carbons purchased by the Admiralty for scarchlights were 
made in this country, and he was of opinion that, in the event of 
foreign supplies not being available, the manufacturers in this 
country would be able to meet a sudden demand. 


Legal. — The case against the Welsbach Incandescent Gas Light Co., 
relating to the alleged sale of metal filament lamps under a false 
trade description. was continued. Dr. Oberlander and Mr. Duncan 
Watson gave evidence, and the case was again adjourned. 

At Dunfermline Sheriff Court last week Messrs. C. A. Carlow. Н. 
Rowan and W. E. Richardson were charged with having allowed at 
the Kirkford Pit of the Fife Coal Co. clectrical plant or apparatus 
which did not conform to the special rules of the Home Office in 
regard to the use of electricity in mines. А good deal of evidence 
was taken and the case was ad journed until December 6th. 

On Tuesday Mr. Justice Swinten Eady sanctioned a scheme for the 
reconstruction of the Aluminium Corpn. (Ltd.). 


Companies’ Meetings and Reports. — The directors of Messrs. Mather 
& Platt propose to divide £200.000 of the reserve as a bonus, 
by the allotment of 200,000 fully paid ordinary shares of £1 cach. 


INSTITUTIONS AND SOCIETIES. 


ILLUMINATING ENGINEERING en The inaugural meeting 
of this Society was held at the rooms of the Royal Society of Arts on 
Thursday, November 18th, the first pre: sident of the Suciety. Prof. 
S. P. Thompson. F. R. S., being in the chair. The honorary secretary, 
Mr. L. Gaster. gave a short account of the work of the Society up 
to the date of the mecting. An inaugural dinner had. he said. been 
held on February 9th of the present ycar, when he had br iefly sum- 
marised the steps in the progress of the illuminating engineering 
movement in this country. As a result of this meeting. à committee 
was appointed to consider the question of framing statutes and 
dealing with other matters. Their deliberations were reported to 
the support rs of the new society, and they, with the addition of 
some co-opted members. became the first council. The main object 
of the Society, the report continued, was simply to provide an im- 
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partial platform where. questions connected, with illumination might 
be discussed, and. where the views of the engineer, the architect, the 
medical man ‘and other experts interested in the subject would 
receive due attention. Through the free exchange of views thus 
brought about it was hoped that not only would those connected at 
present with some particular aspect of illumination learn from one 
another, but that eventually a certain number of experts fully 
qualified to take а wide and, impartial view of the whole. problem 
would be evolved. The ideal expert of this kind had been called 
"the illuminating engineer,” and there were doubtless many 
matters of public importance, such as street lighting and the illumina- 
tion of schools, hospitals, libraries, museums, factories and other impor- 
tant public buildings, where his services would be invaluable, just as 


in many cases the services of an expert in heating and ventilation | 


were found to be. But for the present the career of the Society would 
largely be one of mutual education by spreading knowledge among 
the general public ; mere membership in the Society did not qualify 
anyone to be recognised as an “‘ illuminating engineer.“ In the 
future the Society also hoped to be instrumental in organising con- 
gresses for the disoussion of special points of interest, and to promote 
exhibitions of the most recent developments in lighting and in photo- 
metrical and other measuring apparatus. In addition, it was hoped 
to be eventually in a position to accumulate information on technical 
points by means of special committees. It was expected that the 
international connection of the Society would be specially valuable 
in promoting a better understanding, and ultimately agreement, on all 
questions connected with units, nomenclature, standard conditions 
of testing, and other matters relating to illumination. The president 
then delivered his address, an abstract of which will be found on 
another page of this issue. А vote of thanks to the president was 
proposed by Sir Boverton Redwood, seconded by Mr. A. P. Trotter, 
and supported bv Dr, J. S. Haldane, F.R.S:,, Mr. W. M. Mordey and 
Dr. R. Mullineux Walmsley. 


INSTITUTE OF CireuISTRY.—In 1914 the lease of the present home 
of this Institute will expire, and thus it becomes necessary for the 
Institute to consider what steps shall be taken to provide а new 
home in which its sphere of usefulness can be continued, and pre- 
ferably extended. To consider this question a committee was 
appointed a year ago, and drew up a very carefully considered report. 
which has now been issued. As the result of inquiries the committee 
came to the conclusion that the sum required for providing а suit- 
able home is at least £10,000, and possibly as much as £15,000, 
which it would be necessary to raise by voluntary subscription. 
The Institute has certain funds, but not to any considerable extent, 
and therefore it becomes necessary to make this appeal. It will be 
remembered that the improved position of the professional chemist 
is very largely due to the efforts of the Institute, which laid down а 
standard without which the chemist would find himself in the 
undesirable position from which certain other kindred professions are 
now suffering. This standard of professional knowledge has pro- 
duced most beneficial results. It is, therefore, most desirable that 
the Institute should be able to continue its work without being 
hampered in any way. The connection between chemistry and 
electrical engineering is, perhaps, not as intimate as it might be, but 
at all events the electrical engineer finds himself at times—more 
particularly in certain branches of the electrical industry—in very 
close touch with the chemist, and we therefore welcome any strength- 
ening of the Institute’s policy. In an address by Dr. Percy F. 
Frankland, past president of the Institute, we notice a suggestion 
that the new laboratories, when they come into being, might be 
made available for research work. This seems an admirable idea. 
So far, the amount promised shows a total of £5,129, and, consider- 
ing that the appeal was only issued a month ago, this response is 
certainly very encouraging. The money is not required imme- 
diately, but over a term of five years, which makes subscribing a 
more easy matter. We hope that Fellows of the Institute will 
support this attempt, and that it will meet with the approval not 
merely of members of the Institute, but also of persons outside it. 
So far, only two subscribers belong to the latter class, but when it is 
remembered that it is the public at large who gain by a proper 
standard of professional knowledge, we feel sure that this appeal 
should be supported largely by those who are only indirectly con- 
nected with chemistry and the chemical industry. 


Roya Socitety.—Among the Papers read before this Society at 
their meeting yesterday afternoon were the following: '' The Spec- 
trum of Radium Emanation, by Mr. H. E. Watson, and The 
Electric Conductivity and Density of Solutions of Hydrogen Flu- 
oride, by Prof. E. G. Hill and Dr. А. P. Sirkar. | 

RovaAL METEOROLOGICAL SocrETY.—Àt the meeting of the Royal 


Meteorological Society on Wednesday evening last the president 
announced that the council had awarded the Symons gold medal 


to Dr. W. N. Shaw, F.R.S., in. recognition of the valuable work which. 
he has done in connection with meteorological science. The medal 
will be presented at the annual general meeting of the Society on. 
January 20, 1910, 


UNIVERSITY COLLEGE, UNIVERSITY OF LONDON.—We are informed 
that a special advanced course of lectures. for post-graduate students, 
telegraph and telephone engineers and electrical engineers on The 
Theory of the. Propagation of Electric Currents in Telegraph. and 
Telephone Cables and in Eleotric Conductors? will be delivered by 
EA J. A. Fleming, F.R.S., at this college, beginning on January 19,. 


PRIDAY, November 26th (to-day). 
PuysicaL Society or LONDON. 

5 p.m. Meeting at the Imperial College of Science, Imperial In- 
stitute-road, South Kensington. Agenda: (1) “ The Effective 
Resistance and Inductance of a Helical Coil,” by Mr. J. W.. 
Nicholson. (2) “ Ductile Materials under Combined Stress,” 
by Mr. W. A. Scoble. (3) “ The Recoil of Radium C from. 
Radium B," by Messrs. W. Makower and S. Russ. (4) The 
Sun’s Motion with respect to the Ether,“ by Mr. C. V. Burton. 

NORTHAMPTON INSTITUTE ENGINEERING SOCIETY. 

5:45 p.m. Meeting at the Northampton Institute, St. John-street,. 
Clerkenwell, E.C. Paper on “ Single-phase Electric Traction,” 
by Mr. T. A. Collett. 


TUESDAY, November 30th. 
MANCHESTER SECTION OF THE INSTITUTION OF ELECTRICAL 
ENGINEEBS. 
7:30 p.m. Meeting at the Physical Laboratory, The University, 
Manchester. Paper on Recent Developments in High-tension 
Transmission on Overhead Lines," by Prof. E. W. Marchant. 


THE INSTITUTION ОЕ CIVIL ENGINEERS. 

8 p.m. Meeting at Great George-street, Westminster. Papers"on. 
(1) * The Single-phase Electrification of the Heysham, More- 
cambe and Lancaster Branch of the Midland Railway," by 
Messrs. J. Dalziel and J. Sayers; (2) " The Equipment and 
Working Results of the Mersey Railway under Steam and under 
Electric Traction," by Mr. J. Shaw; (3) “ ТЬе Effect of Elec- 
trical Operation on the Permanent Way Maintenance of Rail- 
ways, as illustrated on the Tynemouth Branches of the North. 
Eastern Railway," by Mr. C. A. Harrison. Adjourned dis- 
cussion. 

THE FARADAY SOCIETY. 

$ p.m. Meeting in the Library of the Institution of Electrical En- 
gineers, 92, Victoria-street, S.W. Annual General Meeting» 
followed by Papers :—(1) “ On the Electro-Analytical Deter- 
mination of Lead as Peroxide," by Mr. H. G. S. Sand; (2) 
* The Calorimetrical Analysis of Hydrated Salt,' by Prof. 
F. G. Donnan and Mr. G. D. Hope; (3) “ On the Influence of 
Dissolved Gases on the Electrode Potential in the System. 
Silver-Silver Acetate, aq," by Mr. A. Jaques; (4) “ Contribu- 
tions to the Study of Ionisation in Aqueous Solutions of Lead 
Acetate and Cadmium Acetate," by Mr. A. Jaques. 


WEDNESDAY, December 1st. 
BIRMINGHAM SECTION OF THE INSTITUTION OF ELECTRICAL 
ENGINEERS. 

7:30 p.m. Meeting in the Chemical Theatre, The University, Ed- 
mund-street. Papers on “ Research on Metallic Filament 
Lamps," by Mr. F. Н. Reakes Lavender: and “ The Present 
Aspect of Electric Lighting," by Messrs. H. W. Handcock and 
А. Н. Dykes. 

THURSDAY, December 2nd. 
RONTGEN SOCIETY. 

8:15 p.m.—Meeting at 20, Hanover-square, W. Paper on “Some 
Effects of Electrical Discharge on Photographic Plates." Ву 
Prof. A. W. Porter. 


FRIDAY, December 3rd. 
THE INstTITUTION OF Civi, ENGINEERS. 
8 p.m. Students’ Meeting at Great George-street, Westminster, 
S.W. Paper on The Design of Generating Stations, by 
Mr. G. Ingram. 


The Corps of Electrical Engineers (London Division). 

Officer Commanding, Col. R. E. B. Crompton, C.B. 
Monday, Nov. 29th, “ A " Company.—Technical Drill, 6:30 to 9:30 p.m. 
Tuesday, Nov. 30th, B " Company.—Technical Drill, 6:30 to 9:30 p.m. 
Wednesday, Dec. Ist. Gymnasium, 6:30 to 9:30 p.m. 
Thursday, Dec. 2nd, “ C" Company.—Technical Drill, 6:30 to 9:30 p.m. 
Friday, Dec. 3rd, * D" Company.— Technical Drill, 6:30 to 9:30 p.m. 
Saturday, Dec. 4th.—Week-end run at Coalhouse Fort. suspended 

until December 11, 1909. 


oot 


THE ELECTRICIAN, NOVEMBER 26, 1909. 


AN INTERNAL-COMBUSTION PUMP * 


BY H. A. HUMPHREY. 


Summary.—The author describes an internal combustion pump in 
which the explosive force is exerted directly upon the water. Official 
tests show that a consumption of 1-06 lb. of anthracite coal per pump 
horse- power-hour has been obtained with only a small plant. The thermal 
efficiency at low pressures is much higher than with an Otto cycle. In 
conclusion, a suggested central station is outlined, in which pumps would 
supply water to water turbines coupled to electric generators. 


The construction of this pump is based upon entirely new principles, 
the author's aim being to produce a pump of great simplicity and 
strength of construction, in which the explosive force is exerted 
directly upon the water, and in which no rotating flywheel, solid 


Fic. 1.—D1aGraM OF THE First EXPERIMENTAL Four-Cycie Powe. 


‘piston, connecting-rod, crank, bearings, or glands of any sort are 
required. As the result of his experiments, several very successful 
types of pumps have been invented and set to work on a sufficiently 
large scale to demonstrate their utility andeconomy. The difficulties 
always experienced when sudden changes of velocity occur in masses 
of a heavy and incompressible liquid, like water, are removed in the 
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Fic. 2.—IdNTTION APPARATUS FOR FIRING AT MAXIMUM 
COMPRESSION PRESSURE. 


author's pumps by allowing the movements of liquid to control the 
pump, and by causing the mass of liquid moved to be sufficiently 
large, so that the velocities are never excessive. The mass of water 


* Abstract of a Paper read before the Institution of Mechanica] 
Engineers. 


Supply Tank | 


— 


forms a pendulum which swings between a high and low level, and 
by its movement alone, serves to draw in fresh water, to exhaust the 
burnt products, to draw in a fresh combustible charge, and to com- 
press the charge previous to ignition. The subject attains а wider 
scientific interest from the fact that the apparatus follows a cycle 
in which the expansion of the burnt products is carried to atmospheric 
pressure, and so involves a thermodynamic cycle of greater efficiency 
than can be claimed for the Otto cyele. 

Fig. 1 shows one of the simplest forms of construction. It consists 
essentially of а combustion chamber A, fitted with an inlet valve B for 
combustible mixture, and an exhaust valve C for burnt products. А 
pipe D connects the bottom of the combustion chamber to a low- 
level tank E, and to a high-level tank F, and between this pipe and 
the former there is a water valve G. The inlet valve B is normally 
kept shut by a spring, but the exhaust valve C has no spring to hold 


High-Level Tank о 


J 


EP yel Tank 


Fig. 3.—DiAGRAM or Two-CycLe Pump. 


!t up, and falls by its own weight when pawl H is removed from under 
a collar J fastened on the exhaust valve stem. This pawl is operated 
from the water valve G in the simple manner shown, so that when 
the water valve opens it releases the exhaust valve. Suppose all 
the valves shut and a compressed combustible charge to exist in the 
top of the combustion chamber. The rest of the chamber and the 
pipe are full of water. Explosion occurs at a sparking plug K, and 
the increase of pressure drives the water downwards in the chamber, 
and forces the column of water contained in the pipe to move to- 
wards the high-level tank so that a quantity of water is discharged 
into this tank. From the moment when ignition occurs to the time 
when expansion reaches a pressure equivalent to the static head of 
the water in the high-level tank, the excess pressure in the combus- 
tion chamber has been increasing the velocity of flow towards the 
high-level tank, so that at the end of this period the column of water 
has a considerable velocity. The kinetic energy thus acquired causes 
the water to continue to flow in the same direction, until the pressure 
on the under side of the water valve is less than that above the water 
valve, and the difference of pressure causes this valve to open. This 
occurs when the products of combustion have expanded to about 
atmospheric pressure. The opening of the water valve releases the 
exhaust valve, and now water from the low-level tank flows past the 
water valve partly to follow the column of water still moving towards 
the high-level tank and partly to flow into the combustion chamber 
to expel some of the exhaust gases. There is, of course, a tendency 
for the water to rise in the chamber to the same level as the water in 
the low-level tank, but usually a little before this level is quite 
reached the kinetic energy of the moving column has been expended 
in forcing more water into the high-level tank, and the column has, 
therefore, come to rest. At this point of the cycle the spring on the 
water valve quietly closes this valve, and is assisted by the water 
now trying to flow back from the high-level tank to the chamber. 
It cannot flow back far, because there is already a considerable 
quantity of water in the chamber, and as the column rises further it 
reaches the exhaust valve and, striking against it, shuts it by im- 
pact. The exhaust valve is immediately locked shut, by the pawl 
shown engaging under the collar of the valve-stem, and now that there 
is no longer any outlet for the small quantity of burnt products which 
remain, they are imprisoned in the top of the chamber and suffer 
compression as the water continues to rise, until the energy thus 
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stored in the compressed elastic cushion is equivalent to the energy 
given out by the falling water. Thus the elastic cushion serves to 
bring the column of water again to rest, and as the compression 
pressure considerably exceeds the static head of the water column, a 
reverse flow is set up while this cushion expands again. If there were 
no friction losses the water column would be forced back by the 
cushion to the same point as that from which it started, namely, to а 
level in the combustion chamber а little below the level of the water 
in the low-level tank, but it actually does not move quite so far. 
However, when the water passes the level of the exhaust valve the 
elastic cushion is again at atmospheric pressure, and the further 
descent of the water in the combustion chamber tends to create а 
vacuum, but the inlet valve is only held shut by a light spring, and 
can therefore readily open to admit a fresh combustible charge during 
the rest of the descent, and until the water column is once more at 
rest. The state of affairs now reached is, of course, still unstable, 
because of the unbalanced pressure due to the head in the high-level 
tank, and this head produces а second return of the column, so that 
water ascends in the combustion chamber and compresses the fresh 
combustible charge. The explosion of the charge by means of the 
ignition plug now starts a fresh cycle. The operation of the appa- 
ratus is so simple that when an actual apparatus on these lines was 
first tried it ran steadily at the very first attempt. 

Up to the present the author has not been able to express the 


results of calculations in any general formula including all the vari- 


ables involved. Integration on a time-base is the only method so 
far used to follow out the conditions through a complete cycle. He 
does not therefore deal fully with the theory of the pump, but gives 
some general observations. The quantity of water delivered con- 


siderably exceeds what might be described as the stroke of the pump 


— 


Fic. 4.—ADDITION AT END OF DiscHABGE PIPE WHEN HIGH LIFTS 
ABE REQUIBED. 


or the change in volume of the gases from the time they are ignited 


until they expand to atmosphere. The burnt gases always expand 
down to atmosphere, therefore their mean pressure is less than that 
obtained in an Otto cycle gas-engine, and the head against which the 
water is lifted is therefore limited to some 35 ft. or 40 ft. in most 


cases. This limitation is, however, entirely overcome by any of: 


several arrangements described below. "The length of pipe between 


the combustion chamber and the high-level tank must be sufficient. 


to contain such а mass of water that its kinetic energy at maximum 


velocity shall ensure the burnt gases being expanded to atmosphere. 


This is the limiting condition, but the pump will work with any 
greater mass of water. In the pumps so far constructed the diameter 
of the delivery main has been made almost as large as the diameter 


of the combustion chamber, if the latter is of cylindrical form. The 


frequency of the cycle also depends on the length of the discharge 
pipe, and lengthening the pipe reduces the number of cycles per 
minute. It is found in practice that as the head against the pump 
increases, the minimum length of the discharge pipe must also be 
increased, so as to allow time for the water from the suction tank to 
rise. in the combustion chamber before the column in the discharge 
pipe returns. 

Since the volume of combustible mixture drawn into the com- 


bustion chamber is partly dependent upon the level of water in the’ 


supply tank, any alteration in this level affects the working of the 
pump and affords one simple method of regulating the amount of 
energy developed at each cycle. Thus, by raising the level of the 
water, smaller charges are drawn in, and conversely, by lowering 
the level, larger charges result. A float controlling the inlet to the 
supply. tank may thus be used to regulate the-output and power. . 
The fact that the column of liquid which returns to compress the 
fresh combustible charge in the pump attains velocity in so doing, 


and then has its kinetic energy transformed into pressure energy, 


enables compression pressures to be used greatly exceeding the static 
pressures due to the head of water which causes the return flow. 
As the compression pressure is raised, the average pressure through- 
out the stroke is also raised, which means that the pump can deliver 
water against a greater head, but the greater head causes а greater 
compression pressure, and hence the pump is largely self-regulating. 

The cushion space is limited, as in gas engines, by the required 
dilution of the fresh combustible charge, and is about 20 per cent. 
Scavenging is a very simple matter, as it is only necessary to ensure 


'that there is sufficient inertia in the water on the supply side to 


prevent this water flowing so quickly into the delivery pipe as to 
meet the full requirements of the moving column, and the result is 
at once to cause the moving column to draw part of its water supply 
from the combustion chamber and thus lower the level therein, 
во that when the exhaust first opens, air will be drawn in. If a long 
exhaust pipe is used the scavenging effect can be turned to much 
better advantage by introducing a special scavenging valve and giv- 
ing the combustion chamber a suitable shape, as has been done in 
later constructions. 

In first starting the pump all that is necessary is to allow а charge 
of compressed air to flow into the combustion chamber, and so depress 
the water level a little below the usual charge volume. If the 
exhaust valve is now forcibly opened the water will rise in the 
chamber, close the exhaust valve. and give the cushion.and charging 
strokes. The charge drawn in is then fired and the pump starts 
working. The general methods of controlling а gas engine are 
applicable to the pump. | | 

The author has invented an ignition apparatus in which ignition is 
determined by the compression pressure reaching the maximum 
incidental to each particular charge. Fig. 2 illustrates one form of 
the apparatus, which is intended to work on the high-tension system 
with an induction coil. The low-tension circuit is capable of being 
broken at three points by the switches a, b, and c. When all three 
switches are closed simultaneously, sparking occurs. The piston d is 
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acted upon by the water in the chamber. The action of the appa- 
ratus is as follows :—At atmospheric pressure switch arm j is against. 
stop p, switch b is open and switch a is closed. As the pressure rises. 
switch arm 7 passes over the contact to stop o, and on further in- 
crease of pressure switch 5 is closed by the action of its spring. This 
state of affairs continues until the compression pressure has attained 
its maximum and begins to decline slightly, the band in the mean- 
time slipping round pulley g. As soon, however, as a very small 
decrease in pressure takes place, the friction of the band on the pulley 
causes the switch arm j to pass on to the contact k and, the other two 
switches being clored, sparking occurs. The charge is thus fired, 
and the increase of pressure arising from the explosion causes the 
switch arm to pass to the stop o and also opens switch a. Expansion 
now takes place and the switch arm passes from stop o to stop p аз. 
the pressure diminishes, and then switch a closes and 5 is opened, so 
that we again arrive at atmospheric pressure with everything in 
readiness to start a fresh cycle. 

T wo-cycle Pumps.—The pump described may be called a four-cycle 
pump. 1% would clearly be advantageous to suppress the cushion 
stroke and the suction stroke, and so produce a two-cycle pump.. 
Four types of two-cycle pumps have been constructed ; the simplest 


to explain is that shown in Fig. 3, where A is the combustion chamber. 


When the valve F is in the position shown by full lines and the com- 
pressed combustible charge exists in the top of chamber A, explosion 
takes place and water is driven along the delivery pipe towards the 
high-level tank. When expansion has been carried to atmospheric 
pressure the exhaust valve opens. and the valve F will also swing 
асговз зо аз to open communication between the combustion chamber 
and tank J and to close communication with the delivery pipe. 


"The moving column of water now entrains more water by sucking it 
up from tank H past valve G. 


In the meantime, the water level in 
the combustion chamber being considerably below the water level in. 
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tank J, water will rise up'in the combustion chamber, close the 
exhaust valve by impact, ahd cushion the burnt products. А 
reverse flow then o¢curs as the compressed cushion expands again, 
and a charge of ‘cotibustible mixture is drawn into the combustion 
chamber. If there is still time for the action to take place, there 
will be a slight compression of the fresh charge by water again 
flowing from tank J into thé chamber, but the main compression of 
the charge occurs when the column of water in the delivery pipe, 
having come to rest, retiirns, again closing valve G and forcing 
valve F from its dotted position back to the full lirie position. 
When the water column has been brought to rest by expending its 


Efficiency.—A testing station was ereotedCin 1908 on ground 
belonging to the South Staffordshire Mond Gas Со. iat Dudley Port. 
An official test of a four-cycle Humphrey. pump was carried out by 
Dr. W. С. Unwin, F.R.S., in September this year; his reaults, 
summarised in an appendix, show that with a pump of only 16 pump- 
horse-power the consumption of anthracite coal is 1-06 lb. per pump 
horse-power-hour. This is about half the coal consumption of the 
highest class of steam pump, and is also considerably. less than 
with an ordinary gas engine driving any kind of pump on the same 
water lift. Experiments have shown that the pump works extremely 
well with petrol supplied through а carburettor, and gives about the 
same thermal efficiency as when working with Mond gas, but the 
water delivered from the pump is considerably increased. . 

Mr. Dugald Clerk has shown that the possible efficiency which can 
be realised in commercial gas engines of fairly large size is about 71 
per cent. of the air standard, and, assuming that this ratio also holds 
good for the pump cycle, the present author gives the two curves, 
Fig. 5,in which the attainable efficiencies are compared, whilst in 
Fig. 6 the results of Fig. Б are translated into B. Th. U. per 1.8.P.-hour. 
| Application for Power Purposes.— Аз the author's system: domes 

to he developed in the future, mternal-combustion pumps may be 
substituted for gas engines in central electric power stations. If the 
] water pumped is passed through an ordinary water turbine driving 
an electrico generator, and the water is then returned to the pump to 
| be used over and over again, we arrive at a gas power electric system 
with the water forming a hydraulic coupling. Fig. 7 shows, in 
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5 E | In addition to the simplicity of the workin ts and the absence 
тќом 0771 or Атк STANDARD. | of noise and shook, the cost of upkéep would viam small, practically 
: "EN | no lubrication being required. Based on the efficiencies so far 
energy in compressing the charge, a spark at the ignition plug obtained, а Board of Trade unit can be generated for 2 lb. of anthra- 
ighites the chiitge and а fresh cycle 18 started. . . _ || cite coal, and with the large units of plant required in central stations 

The author then describes a pump having two chambers in which this figure should be much reduced. 
the explosions take place alternately, and in which the introduction | If the internal combustion pump proves in the future to be a 
‘of the combustible charge does not depend either on cushioning or on | successful competitor of the gas mm for power purposes, then it 

an oscillation of the kind described. | | | is probable that one of the most useful fields for its employment 

Pumps for High Lift. —When it is desired to lift water to a height | will be found in the propulsion of ships. Quite apart from the 

exceeding the head equivalent to the mean pressure of the indicator possibility of driving a turbine attached to a screw propeller, there 
diagram, an attachment is added at the end of the discharge pipe, as i| is the much more efficient jet propeller, which is the most efficient 
‘shown in Fig. 4. The inlet into the large air vessel is fitted with a || of all propellers for ships if properly constructed and operated. 
non-return valve, and the action, when working in conjunction with а Additional diagrams in the Paper show the details of the valve 
two-cycle pump, is as follows :—When the explosion otcurs in the | mechanism, &c., and a pump designed for the Brussells Exhibition, 
pump chamber the water is forced along the discharge pipe and rises || 1910. 
in the small air vessel, gaining: velocity and compressing the air 
therein until the rise in pressure is sufficient to open the valve.: 
The energy of the water column is then spent in delivering water into 
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THE PRESENT ASPECT OF ELECTRIC LIGHTING.* 
Hy H. W. HANDCOCK AND A. H. DYKES. | 

Summary.—The authors first review the change brought about by 
the extensive adoption of metal filament lamps. They show that the 
flat rate of charging is certain to prove unsatisfactory, and that for 
| amali consumers exeellent results can generally be obtained by a fixed 
| charge of 18». per 26 cip. lamp per annum, including free wiring rental, 
no meters being used. Large consumers,.for which this system would 
|: prove too expensive, would have a-limit indicator fixed, and the 
‘| would be based on the maximum number of lamps required to be ussd 
| at one time. The authors praphesy a successful future for under- 
‘takings conducted on these lines. 


-A 
А. 
AY 


ANN 
~ 


NANUN 


= 


Ж 
М A 


AAN 


Dc 
— 


When the authors wrote their Paper on “ Electricity Supply and 
Metallic Filament Lamps,“ f read before the Institution in April, 
| к 11908, the metal filament lamp had but recently 
been introduced, and there was uncertainty as to 

с — | what ite effect was likely to be on the electric 
| lighting industry. It may therefore be of interest 
to review the position to-day. The first thing that 
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Fra. 7.— DiacRAM OF SUGGESTED CENTRAL ELECTRIC STATION, SHOWING HYDRAULIC 
COUPLING BETWEEN THE GAS POWER AND ELSOfuIO ‘Power. 


the larger vessel, and any beokflow from it is prevented by the valve | the end of 1,083 
closing. There is now sufficient energy stored in the compressed air 


in the small chamber to produce the return flow of the column to- 


the:lamip makers in the interval. Blackening and 
preinature failure of lamps have been almost entirely 
‘overcome, the methods of attachment and of sup- 
porting thefilaments have been improved, and the 
useful life of the lamps is now about double that 
of carbon filatnerit lamps. In the case of one in- 


= stallation of 653 25-volt tuagsten lamps ‘the aver- 
age life incltiding breakages пав been 1,280 hours, 


WHHeagh the lamps sre frequently overrun. In 
-ahothar case, 105. volt lamps of 25 c.p. and 82 c.p. 
wete substituted for the original 5 At 
Hours of actudl use, out of 980 lamps instaNed 70 per 


cent. wrere still burning.’ Lamps by various leading makers were put 
in, so ‘that this may be taken us a fairly representative figure. 


wárds-the pump required to compress the next combustible charge; Abstract бї Paper read last night before the Institution of Elec- 
5 | i» uw Engin c os P i 


then the whole operation is repeated. trical: 


AN, April 10, 1908, p. 968. 
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The price of wirelamps has also been reduced, and having regard to 
their longer life, they are but little more expensive than carbon 
lamps, a fact which cannot fail to accelerate their adoption. So 
far, continuous-current stations supplying at 200 volts have not 
been much affected, but at least one well-known maker has now 
succeeded in producing а 16 c.p. 24-watt lamp for 200 volts, which 
we are informed will be on the market very shortly at the price of 
5s. We have had some of these lamps in actual use for some 
months past with very satisfactory results. When it is stated that 
the diameter of the filament is only 1206 in., and its length nearly 
40 in., one cannot fail to be struck by the skill of the lamp makers. 
Even this does not represent the limit, as we have seen in operation 
a 10 c.p. 200-volt lamp taking only 15 watts. 

It is evident that whatever has been the effect of the wire lamp 
on supply stations during the last two years, it will be greatly inten- 
sified in the near future. In our 1908 Paper we suggested that a 
fixed charge should be made, based on the maximum rate of supply 
contracted for by the consumer, which we termed his contract 
demand, and in addition а small charge per unit to cover the running 
costs. The results of the past two years have only served to 
strengthen us in our belief that the flat rate system fails to meet 
the dónditions that now obtain, and that only by the adoption of 
some system which secures to the undertaking a definite minimum 
return from each consumer, based on the rate at which he contracts 
to take onergy, can purely lighting stations be profitably run. We 
are gratified to learn of the great successes that has attended the 
introduction of the system by Mr. Seabrook into the St. Marylebone 
district, although possibly, instead of using a demand indicator, it 
will be found better, in our opinion, to let the consumer fix the con- 
tract dematid in advance and to give htm some visible signal when 
he is likely to exceed it. 

` Experience has shown that where alternating current is supplied 
consumers have reduced their consumption even were they have 
sotnewhat increased their illumination, and the revenue received by 
the station per lamp connected has consequently fallen very con- 
siderably. In one station of this kind serving a London suburb, a 
large proportion of the consumers were “ free wired." The price of 
current was 54. per unit for this class of consumer, and a deficiency 
charge was made in addition of 1d. per unit for every unit by which 
the consumption was less than 18 units per lamp per annum. Last 
year it was decided to allow such consumers to have tratrsformers 
snd metallic filament lamps, it being stipulated that no lamps of less 
than 16 c.p. would be supplied. At the same time the terms were 
&ltered to a fixed wiring charge of 2s. per annum per lamp installed 
and Gd. per unit for energy consumed. Tt is, of course, rather early 
to judge of the effect, but the results up to date are instructive. 
In the case of those consumers who have taken advantage of the 
new arrangement it is found that formerly their lamps averaged 
12 c.p. and their consumption per lamp installed was 156 units per 
annum. This gave a a fee per lamp ‘connected of current (15:6 
units) ‘6s. 6d., meter rent 44d., wiring rental (deficiency charge + 
$ä. per unit) 1044., total 7s. 9d. The results due to the change are 
working out as follows: average candle-power per lamp, 16; current 
(9:8 units) 4s. ld., meter rent 3d., wiring rental 2s., total 6s. 4d. 
Tn spite, therefore, of the wiring rental being increased, in spite of 
-an mcréase in the illumination of 33 per cent., the inclusive receipts 
per lamp have fallen from 7s. 9d. to 6s. 4d. In the district from 
which the above instances are taken the price of gas is 2s. ‘6d. per 
1,000 cübic'ti., and thé cost for gus lighting only, exclusive of cook- 
ing, but including the meter rent, averaged 19s. 2d. per burner per 
annum, whilst many were as high as fi. In an appendix to the 
Paper the tritthors'give the resulte of inquiries made as to the actual 
cost of gas lighting in a number of different localities. | 

Surely there is something wrong when, in the same district, elec- 


this, however, is easily seen. One of these gas consumets previdusly 
‘used electric light: at present he has 12 incandescent gas points, 
and his bills are £12. Мз. per annum for 98,000 cubie ft. ‘of gas, in- 
chiding 88. meter rent, or £1. Os. 4d. per burüer per annum. 

Assumifig à consumption of 5-cubic ft. of gas per burner, this gives 
an average of 1,630 hours per annum per burner. Had he required 
the same effective illumination for the same number of hours with 
carbon lamps, he would probably have used 25-c.p. lamps consuming 
150 ‘units, which at 5d. per unit would have ‘been £3. 2s. 6d. per 
annum. ‘Now, however, that the 25-c.p. 30-watt wire lamp is ауйй- 
Ahle, "hiis córikumption would Bé reduced to some 50 units for 1,650 
hours, costing EI. 09. 104. per lamp per armum, to which has to be 
added meter rent, thas bringing the cost oh the flat rate stil slightly 
above that of gas. A consumér of this class, however, can and 
‘Should be charged оп a different basis, as he would otherwise be 
yielding an abnormal profit to the undertaking. — 

We ‘here assume that in most cases a 25-c.p. 30-watt metallic 


pur yields only 4s. 4d. per lamp and gas 12s. 2d. The reason for 
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filament lamp will satisfactorily replace an ordinary gas burner. It 
is true that with a photometer a mantle when new will, under cértain 
conditions, show possibly 60 č.p., nevertheless, experience shows that 
with few exceptions the average man is quite satisfied with the 
25-c.p. metallic filament lamp for indoór domestic purposes, and if 
it is mofe economical than the so-called 60-c.p. gas-light, the con- 
sumer will take it. Given a proper method of chargihg, we are of 
opinion that not only can this be done, but in such à way às to 
prove very remunerative to the electric light undertaking. 

In our opinion the very short-hour consumer can never be а re- 
munerative one to an eleotric light undertaking on the present flat 
rates. We must concentrate our efforts on the long-hour man. At 
the moment it is generally the other way round, and electricity is 
given the unremunerative short-hour lamps because the present 
tariffs make the cost of long-hour lamps too high. > 

In the case of the suburban station mentioned above, the standing 
charges per kilowatt of consumers’ demand amount to £17, and the 
running costs 0-4d. per unit. Assuming that under a system devised 
to attract a different class of consumer as many as 80 per cent. of 
the lamps installed come on the peak (the average in the district at 
present is 30 per cent.), the standing charges per 30-watt lamp would 
be 8s. 2d. If the lamps were used for 400 hours the running charges 
would be 5d., making the total cost 8s. 7d. Also, if they were used 
for 2,000 hours the running charges would be 2s. and the total 
10s. 2d. Thus, whether the lamps be used for 400 or for 2,000 
hours only makes a difference of 1s. 7d. The difference in cost is 
so little, and the business advantages, from the point of view both 
of the ‘station and the consumer, of а fixed charge are so great, that 
we consider it preferable to make a fixed charge per lamp per annum, 
irrespective of the number of hours during which the lamps are 
used. It may be objected that if there is no meter and no restric- 
tions, the consumer will waste the commodity. If the objection 
were valid the present system of water supply in London would be 
an impossibility. The cost to the consumer of lamp renewals also 
acts as a check. 

As the station is charging per lamp, it must also have some check 
on the consamer in order that he may not, for mstance, substitute 
& 100 c.p. lamp for the 25 c.p. lamp allowed for. We prefer to do 
this by using spécial lampholders such that lamps which are only 
sold by the station or its agents can be used. Taking the average 
life of the lamps at 1,200 hours, they would use in that time, say, 
36 units per 25c.p. lamp. This at 0-4d. per unit represents 1s. 24d., 
and where the station sells the lamps, the profit on their sale would 
to & great extent automatically compensate for the wastefulness of 
any of its consumers. The price will naturally vary for each dis- 
triot, but а fair average, inclusive of ‘wiring rental, appears to us to 
be 12s. per 30-watt lamp per annum for a continuous supply, and 
108. per annum for a dusk to dawn” supply. This system we 
call the “Contract” system, to distinguish it from the “ Contract 
Demand” system. The al is not new, but was practically 
impossible with carbon lamps. Credit must be given to Mr. 
Wilkinson, of Harrogate, for being one of the first to appreciate the 
altered position of affairs, he having introduced into his district the 
principle of charging small consumers by a fixed sum of 118. per 
lamp per annum. It is one thing to go to & prospeotive consumer 
and explain that at the price yon are charging electricity is cheaper 
than gas. It is quite another matter when you can go to him and 
gay. Come and look ‘at this room tit electrically; you can have 
your house lit with the same lamps and tan use them as you like 
for a fixed charge per lamp per annum.” If you can get over the 
difficulty of the first cost ‘of the wiring, you have in all probability 
secured that man as А consumer. A few months ago in a suburban 
district à canVasser was sent round the neighbourhood asking the 
inhabitarite to inspect such an installation at 10s. per lamp per 
&tmüm to cover the wiring rental and the right to use the lamps 
as required from dusk to dawn, ard during periods of unusual 
darkness. The experiment was to test whether the offer was an 
attractive one; the can vasser was only employed for a short period, 
but he sécuréd signed ‘applications for some 2,000 lamps. 

We are of opinion that in the future purely lighting stations will, 
in dider ‘to вебате the necessary large number of new consumers, be 
&bsolütely foréed, ‘either directly or through a subsidiary com- 

any, to undertake the wiring of houses and to supply lamps—in 

ноб, to sell fight, and not electrical energy. By this means any im- 
provement in the'effüciency of the lamp will be of benefit to the 
stations &hd' not, as at present, u loss to them. 

_ To get the greatest benefit from the new lamps, it is necessary that 
the cost of wiring and af services shotild be reduced. During the past 
year a number of very excellent systems of economical wiring have 
deen introduced, and it is for each engineer to select the one which 
best meets his requirements. On alternate-cutrent systems some 
form of concentric wiring with earthed outer is not only the cheapest, 
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н se, but enables J...... 8 economies to be effected in other 
directions. The saving in the cost of lamps when those of low vol- 
tage are used may also justify the use of a transformer. The great 
majority of small consumera, the men who burn their lamps long 
hours and pay the gas company anything from 12s. to £1 per lamp 
per annum, live in terrace houses. There is nothing to prevent a 
whole terrace of houses from being wired from a single transformer 
fixed on the outside wall of the building. 

In suburban and country districts, for which the foregoing system 
is particularly suited, there is generally very little demand for cur- 
rent during the daytime. Particularly with а small alternating- 
current station, great economies can be effected if a supply be only 
given from dusk to dawn, and provisions are made under the Board 
of Trade Regulations whereby consent to this may be obtained. By 
using internal combustion engines current can be quickly switched 
on in the case of fog or unusual darkness, under which conditions 
a supply is given. In three districts for which provisional orders 
have been recently obtained, it is proposed to work on this plan, 
and the necessary consents have in each case been given by the local | 
authority. The man with 50 lamps would find, however, the duel 
charge per lamp too high; nor, indeed, would.it be justified, as we 
have assumed so far that 80 per cent. of the lights installed are 
turned on at once, whilst the consumer with а greater number of 
lamps will probably never use at one time more than a small pro- 
portion of his lights. То meet this difficulty, we put in а limit 
indicator. ask the consumer to. switch on the maximum number of 
lamps he wishes to use at once, and charge him, say, 12s. per 30- 
watt lamp, calculated on the number to which the limit indicator, is 
set, and 2s. per lamp on the remainder to cover the wiring charges. 

Another plan which has been adopted is to charge, say, 108. per 
lamp for the first five lamps, 8s. per lamp per annum for the next 
five, 7s. 6d. per lamp per annum for the next 10, and 5s. per lamp 
for all above that number. : Such a scale is in most cases, however, 
not so satisfactory as the first plan, as it assumes that the habits 
of all consumers having an equal number of lights. installed are the 
same. 

We venture to think that the future of electric lighting A more 
especially amongst those consumers whom gas has hitherto claimed 
entirely as its own. No gas company can afford to lay on gas, 
make a fixed charge per annum dependent on the number of burners, 
and allow the consumer to use as much gas as he pleases. We 
believe that an electric light company can. deal with the consumer 
on this basis and make a profit out of it. 

Comparing the present proposals with the conditions obtaining 
only three years ago, what do we find? The standing charges of 
the station and mains per unit of candle- power capacity have, by 
means of the wire lamp, been reduced by nearly two-thirds; by using 
double-wound transformers interior .wiring becomes single wire 
instead of double; a main cable consisting of ‘a single No.. 18 wire 
can, at 100 volts, supply all installations of 20 16 c.p. lamps or 
under; the old double-pole distribution fuseboard is replaced by a 
single 5 -ampere fuse; the meter becomes a memory of the past; a 
single service supplies a terrace of houses, and electric light com- 
mendis itself to all long-hour consumers on the score of ресе indepen- 
dently of other considerations.: 

Probably in а very few years арлу mains will һе 1 into 
most districts which till now have been neglected because they only 
contain small houses. The generating stations will use internal com- 
bustion engines, which in many cases will only. work during the 
hours of darkness, the supply being alternating-current single-phase 
at about 2,000 volts. Scattered houses will be supplied from trans- 
formers fed by tappings direct off the 2,000-volt mains, and the 
more thickly populated districts off the low-tension networks. The 
interior wiring will be put in by the supply company or their agents, , 
and will be “earthed return." The lighting of the living rooms will 
be by means of single 25 c.p. lamps with plain white opal or similar 
shades fixed direct on the ceiling, thus giving a well-diffused light 
and avoiding risk of mechanical damage to the lamps. Book-keeping 
and collection duties will be reduced to à minimum, as there will be 
a fixed inclusive charge of about 2s. 6d. to 3s. per lamp per quarter, | 
ue in advance, and the first quarter's charge might with advan- 

tage be made to become due as soon as the house is wired. On 
this basis, capital will find. in electric lighting as safe an investment 
as it does in water or other high-class securities, and as soon as this 
is realised, not only the investor, but every one connected with 
electricity, will reap the benefit. Estimates for a 10.000-light station 
working on the above lines are given in an appendix to the Paper. The 
total capital cost is given as £23,210, the receipts at 103. per lamp 
per annum as £5,000, and the working expenses as £1,896. 3 per 
cent. on the capital. or £696, is set aside for a sinking fund. leaving 
a net profit of £2,592 on the outlay of £23.210. 

In another appendix a comparison is made of the figures of an 
existing undertaking with what they would be if it were supplying 


at 128. per 30-watt lamp per annum without meters, assuming that. 
.the same machinery and mains were used and the same total sum ' 
spent on services. The existing figures at 5d. per unit are: Maximum 
load 560 kw., units sold 600,000, running costs 0:44d. per unit, gross 
revenue £13,000. Onthe “contract” system it is assumed that the 
consumers are all small long-hour consumers, and that 80 per cent. 
of the lamps came on at the peak load, and that the lamps are used 
1,500 hours per annum. The capacity of the station is then 23,300 
30-watt 25 c.p. metal lamps, the revenue £13,980 and the number 
of units 1,048,000, an increase of 448,000 units, which, at 0:44d., 
cost an additional £821 to generate. A net increased profit of 
£159 is shown, however, excluding any saving by the abolition of the 
meter department. 
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CONSTANCY OF COUPLING AND THE PHASE RELA- 
TIONS IN THE BELLINI-TOSI SYSTEM OF DIRECTIVE 
WIRELESS TELEGRAPHY. 


BY L. H. WALTER, M.A. 


Although the principios of the Bellini-Tosi directive system 
are now generally well known, there are one or two doubtful 
points which have arisen in the course of work in connection 
with installations employing this method, and since the writer 
has on several occasions been questioned as regards these, he 
thinks that a brief statement concerning the satisfactory 
agreement between experimental results and theoretical re- 
quirements may be of interest, while at the same time clearing 
up these questions. 

The first point concerns the question of coupling. It is well 
known that in the radiogoniometer the fixed windings act as 
secondary in the case of the transmission, and as primary in the 
case of the reception. The movable coil acts as primary and 
secondary respectively in the two cases. 

When the movable coil is parallel to one of the fixed w indings 
the coupling has a certain value, and when it is at 90 deg. from 
this position it has, granted reasonable accuracy in construc- 
tion, the same value. But it does not necessarily follow that 
at any intermediate angle the coupling has the same value as 
it has when the movable coil is parallel to one of the fixed wind- 
ings. In fact, this is a point which has frequently been raised. 

Some little time ago E. Bellini dealt with this question in 
" La Lumiere Electrique," but it appears to have escaped 
notice owing to the fact that it was overshadowed by the main 
subject of the article. Theoretical considerations show that 
the coefficient of mutual inductance between the movable coil 
and each fixed winding has the value M cos a, where a is the 
angle formed by the planes of the two windings. Now the 
reaction of one circuit upon another one depends, for equal 
current intensity, upon the square of the coefficient of coupling 
(see Zenneck, “ Elektromagnetische Schwingungen," p. 579). 

If Ii is the self- inductance of each fixed circuit, l, that of the 
movable circuit, ànd M the coefficient of mutual inductance 
when the movable coil is parallel to one of the fixed windings, 
then, when the plane of the movable coil makes an angle, a, 
with the plane of such fixed winding, the coefficient of 
coupling between these windings has the value K,— 


M cos а/ 41,2, and the coupling between the movable coil and 


the other fixed, w inding has the value K M sin a/ Jll, 

Squaring and adding, we arrive at K? - Kj? МЈ, for the 
joint reaction of the pair of fixed windings on the movable coil. 
-The coefficient of coupling between the combination of fixed 
circuits and the movable circuit is hence given by the rela- 
tion K=M/ Jl, lo The angle term having vanished from the 
expression, it is evident that the coupling is constant what- 
ever the orientation of the movable coil. 

The theoretical deductions that (1) the value of the coefficient 
of mutual inductance between the primary and each secondary, 
and .(2) the currents in: the two secondaries vary according 
to the sine law have been experimentally verified, the readings 
being given in a Paper entitled“ Il Radiogoniometro."* 

The second question: relates to the unilateral system. 

In the Physical Nocietv Paper dealing with this method 
(Phil. Mag., p. 16, 638, 1908. Abstract in THE Err« TRICIAN, 


EM Asso. Elettr. Tealiann, Atti. XIII., I5 ‚ 1909. 
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Vol. 62., р. 531, 1909) it is stated that for equality of phase in 


the excitations a phase difference between the emissions of the 
two systems should exist. . . . experiments have shown that 
this phase difference is 90 deg. or near that value." These 
words appear to have been misinterpreted in some cases. 

The object to be attained is the production of electromag- 
netic fields which are in phase or in opposition of phase. But 
for these fields to be in phase it is necessary that the currents 
in the two systems of aerials (directive and circular respec- 
tively) should be in quadrature for equality of phase in the 
excitation. This point has been briefly referred to by E. 
Bellini in his later Paper, Sistema di Telegrafia senza Filo 
dirigibile,"* but it has not been 


dealt with in the English tech- 28 

nical Press. vast 
Consider the case of three ver- - M d 

tical antenne, A, B and M. A Bk--— M. ai 


and B together form the direc- 
tive aerial, oscillating in oppo- 
sition of phase—z.e., 180 deg. Mo eoe gens * 

apart. The ordinary circular 

antenna M is placed midway between A and B. The phases 
of M and A coincide ; consequently the phases of M and B will 


-7 
- 


differ by 180 deg. At a point, S, very distant from M, the in- 


tensity of the electromagnetic field set up by the antenna M is 
Isin mt. The directive aerial will set up a field composed of 
fields due to the separate effects of the antenn: А and B. The 


part due to A will be I sin CEN * 2 ы ә COS p) whilst that due to 


B will be -I sin СЕ 59 т о cos Ф). where d is the distance 


between А and B. Therefore the intensity of the field due to 
the directive aerial AB as a whole will be 


I | sin (m47 соз Ф) - sin CE cos в) | 


— 2] cos m! sin (= соз $ ); 


this field thus varies with cos mt. The field of the vertical 
antenna M, on the other hand, varies with sin mt. The two 
actions thus differ by a quarter of a period. But it is requisite 
that they be in phase or in opposition of phase, and hence it is 
necessary to shift the phase of the current in one of the two 
aerial systems. It will be seen, however, that the phase of 
the field set up by the directive aerial is independent of d, the 
distance between the antennæ of the directive aerial. 

It is further shown in the same Paper that, from considera- 
tion of a directive aerial of any shape whatsoever, made up of 
an infinite number of elemental portions of such an aerial, the 
field due to the whole aerial varies with cos mt, and hence that, 
in the case of an unilateral aerial system composed of a vertical 
antenna and a circular (or triangular, &c.) directive aerial, the 
currents in the two aerial systems must be in quadrature. 


THE UNIVERSITY OF BIRMINGHAM. 


BY E. A. ALLCUT, M.SC. (ENG.) 


The recent Royal visit to Birmingham for the purpose of 
opening the new University buildings, has invested the latter 
with special interest at the present time. 

The charter for a university at Birmingham was granted 
in 1900, and it was seen that for such an important industrial 
centre special facilities must be provided to give adequate 
training in the direction of engineering and the applied 
sciences. The whole of the engineering and scientific work 
was, at this time, carried on under most unfavourable circum- 
stances in the Mason College buildings at Edmund-street, in 
the centre of the city. A site of about 25 acres was given by 
Lord Calthorpe for the erection of buildings to house new and 
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better equipment for this work, and a special deputation was 
sent to the United States for the purpose of seeing the engineer- 
ing colleges there, and adapting what was best in them to the 
needs of Birmingham. There are, at present, five chairs of 
applied science, viz., mechanical, electrical, and civil engineer- 
ing, metallurgy and mining. These are housed respectively 
in blocks A, B and C, which, together with the great hall, form 
the main buildings of the new University, and extend in a 
semicircular direction from west to east in University-road, as 
indicated in the plan (Fig. 2). The chemistry, library and 
physics blocks, which are now in course of completion, form, 
together with connecting buildings, the chord of this arc, 
while the tower, which is 325 ft. high, is situated in the court- 
yard, between the library and great hall. This suffices to give 
a general idea of the arrangement of the buildings as they are 
at present. It should be mentioned that a separate block"of 
buildings to the south-west contains the power station, foundry, 
smithy, battery house and smelting laboratories. A general 


DN 


Ес. 1.—ENTRANCE TO GREAT HALL. 


view of the buildings is seen in Fig. 3, while Fig. 1 shows the 
main entrance and Fig. 4 the great hall. | 

The whole of the heating and lighting arrangements of the 
buildings are supplied by the power station, which also serves 
as a heat laboratory. This station is run entirely on com- 
mercial lines, but as its main object is to familiarise the student 
with the appearances and working of as many different types 
of machinery as possible, its general arrangement is not that of 
an ordinary station, no two machines being alike. A view of 
the power station is shown in Fig. 5. There are five steam 
engines, three high speed and two medium speed. The former 
consist of: (1) A 100 H.P. compound Belliss engine, connected 
to a Weir condensing set, driving a Bruce Peebles direct- 
current generator. (2) A 30 н.р. De Laval turbine running at 
20,000 revs. per min., driving à compound-wound generator 
(3) A Willans 100 н.р. triple-expansion set 
with Worthington condenser, coupled to a Siemens direct- 
current generator. It may be mentioned that all the direct- 
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current generators, with the sole exception of that driven by | booster is provided for treating single cells without disconnec- 
the Ruston-Proctor set, give а voltage of 110, this being the | tion from the battery. | | 

pressure used for lighting the main buildings. The medium | The gas engines in the station consist of, first a 100 H. P. 
speed engines are: A MacLaren 75 kw. marine engine |" Premier" engine driving a Westinghouse direct-current 
driving a three-phase Westinghouse alternator at 120 revs. | generator at 160 revs. This engine has been specially designed 
per min. The alternator gives 220 volts at 30 periods per for research work by Prof. Burstall, and has given a record 
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second, and is used to drive the motors for the workshops in | thermal efficiency. The second gas engine is a 70 н.р. set of 
the main buildings. When this engine is not running, the | the well-known vertical Westinghouse type. A small Diesel 
power is obtained from the 110-volt direct-current system by | oil engine driving an ammonia compressor in connection with 
means of a 37 kw. rotary converter coupled to a direct-current | the refrigerating plant also forms part of the engine-room 
exciter, which keeps the speed approximately constant. The | equipment. The gas engines are started with compressed air, 
second medium-speed engine is a 50 н.р. cross-compound | provided by a steam-driven air compressor, which will take 
Ruston-Proctor en- | 25 cubic ft. of air per 
gine, which drives a d minute and com- 
440-volt Westing- press it to 200 lb. 
house generator. per square inch. А 
This departure from testing bed with 
the 110-volt system three petrol motors 
was necessitated by completes the en- 
the recent erection gine-room equip- 
of the physics, ment. The boiler 
library and chem- room contains five 
istry blocks, to- boilers, representing 
gether with the four different types. 
women’s hostel, at Two dry-back mar- 
some distance from" ine boilers, working 
the station. The at a pressure of 
cost of cables was 80 lb., supply steam 
found to be exces- for heating the 
sive, and so it was buildings апа for 
resolved to instal a laboratory pur- 


three-wire system poses. One of these 
with 440 volts be- is fitted with a me- 


tween the outers, in ch nical stoker, 
connection with a while the other is 
battery house. The hand stoked, so that 


load on the two 
sides of the system 


thetwo methods can 
be compared on the 


is equalised by a = Fic. 3.—ViEW or BUILDINGS FROM ATHLETIC GROUNDS. same type of boiler. 
balancer consisting Left to right —Mechanical Engineering, Clock Tower, Electrical and Civil Engineering, Great Hall, Mining and Steam for the en- 
of two 6kw. Lan- ан gines is supplied 
cashire machines. at a pressure of 


The battery itself consists of two sections of 120 E. P. S. cells, | 2001b. by a locomotive boiler, and by Niclausse and Bab- 
and gives 110 kw. for six hours. The charging set consists of | cock water-tube boilers. The latter is fitted with its own 
a 60 kw. three-phase motor, driving two direct-current gene- | superheater, but the others may be connected to a gasfired 
rators, one for each half of the battery, while a small milking Schmidt superheater, which is capable of taking 3, 200 lb. 
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of steam at 200 Ib. pressure and superheating it to 700°F. | plant, while for the purpose of short teste, а 15 н.р. gas pro- 


The boiler room is, of course, fitted with the usual feed pumps, | ducer has been constructed in the University workshops and 
a water-softening plant, and is adjoined by a laboratory which | is now in general use. In fact, the whole of the apparatus in 
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Fio. 4.—INTERIOR OF GREAT HALL showing stained glass window (value £1,000) presented by Sir John Holder, and organ (one of the finest in the 
Midlands) presented by the Harding family. Неге the special degrees were presented on October 20th to distinguished scientists and others. 


contains all necessary apparatus for calorimetric and testing | the station is tested periodically by the senior students, who 


work. The gas for engine and heating work is supplied by a | thus gain valuable experience in testing different kinds of 
500 н.р. Mond plant (seen in Fig. 6) situated at the back of mechanical and electrical machinery, such as they would not 
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Photo by H. J. Whitlock & Sons, 


Fio. 5.— VIEW ОЕ Power STATION, showing Main Switchboard and Lamp Loads at the far end. 


the engine room. This is of the non-ammonia recovery type, | be able to get in an ordinary works. The third-year students 
and will разу 5 tons of coal per day. Several tests of 30 spend one afternoon а week in this laboratory in preparation 


bours' duration have been performed by the students on this | for the more serious work of the fourth year, when a whole day 
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is allotted to each test. The foundry and smithy work are 
done by the students under the guidance of skilled instructors. 
The work consists at first of exercises, but later in the course 
the student is given practical jobs, consisting mainly of repairs 
or new machinery for the power station and workshops. Prac- 


tically all the smaller machinerv is made in this wav, and 


. Fic. 6.—500 н.р. Monp Gas PLANT. 


students, during their stay in the shops, are thus given the 
opportunity of seeing, or tackling for themselves, a great 
variety of work. 

The electrical engineering laboratories are situated in block 
B of the main buildings. The chair of electrical engineering 
was formed in 1904, and its first occupant, Prof. G. Kapp, has 
recently, as our readers are aware, been 
elected President of the Institution of Elec- 
trical Engineers. Under his direction the 
laboratories have been fitted up, and thev 
offer unique opportunities for electrical work 
of all kinds. The third-year electrical work 
consiste of lectures, work in the elementary 
laboratory, and, during one term, the design 
of electrical machinery. The elementary 
laboratory, situated on the upper floor, is 
well provided with apparatus for making 
the simpler electrical tests, such as accum- 
ulator and galvanometer work, resistance 
and potentiometer 'tests, heating of wires 
and coils, and the electric deposition of 
metals. In addition to this, two galvano- 
meter rooms are provided for induction 
and capacity tests, and experiments ' on 
magnetic fields. Adjoining the laboratory 
is а dark room fitted with a Bunsen photo- 
meter for measuring the candle-power of 
glow lamps (either horizontal or mean 
spherical), while an arc lamp photo- 
meter, also designed to give the Rousseau 
curve, is installed on a gallery above the 
galvanometer room and library. The latter 
is a departmental library for electrical 
engineering only, and is well provided 
with standard works on this subject. 
The fourth-year work is, of course, of а 
more advanced description. The labora- 
tory work consists mainly of tests on the larger elec- 
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trical machines in the main laboratory and power sta- 


tion. The senior laboratory, which is shown in Fig. 7, 
is therefore fitted up with a great variety of electri- 


cal machinery, both of the direct and alternating-current 
description. 

Two batteries are in use, one giving a heavy current at low 
voltage (300-600 amperes at 2-25 volts) and theother, consisting 
of 112 E.P.S. cells, supplies, through the various regulating 
appliances in the laboratory, the 110 and 220-volt circuits. 
The battery is charged from the 110-volt power 
station supply by a 30 kw. B.T.-H. motor-generator, 
and from the three-phase 30 œ supply by a 30 kw. 
rotary converter and auto-transformer. Theauxiliary 
battery is charged by a motor booster. During 
charging, the pressure for laboratory purposes is 
transformed down to 220 volts by а 30 kw. Allen 
motor-generator, precise regulation being obtained 
by а Thury regulator. А three phase supply at 50 
frequency is supplied by a 25 kw. Brush motor alter- 
nator working off the 220-volt supply. Other fixed 
machines include а two-phase set by Messrs. Parker, 
of Wolverhampton, consisting of two motors and two 
alternators in line, and à 30 kw. Holmes motor- 
alternator, in which the frequency is variable from 
90 to 20. The armature of the latter is fitted up in 
such a way that either star or mesh connection can 
be used, and the exciting winding is made in halves 
for the Behrend test. It is thus seen that electric 
supplies of all kinds are directly available for use 
in this laboratory. Cables for each voltage are 
taken from the main switchboard to the upper 
laboratory, so that any or all of the supplies may 
he obtained there by simply connecting up to table 
terminals. 

The remainder of the lower laboratory is devoted to 
motor-testing beds and transformer work. There are upwards of 
40 different types of motors available for use on the beds at any 
moment. Among the special machines are: Siemens crane 
motor, Brush tramway motor, Winter-Eichberg and Déri 
single-phase commutator motors, and Rosenberg "constant- 
current train-lighting dynamo. All the machines and testing 
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Fic. 7.—SEN10R ELECTRICAL LABORATORY, 


Showing small machines on test bed in foreground, fixed machines for feeding Laboratory 
circuits, with test switchboards and main switchboard at back, motor-testing beds with 
Brush tramway motor and controller on left. 


beds are provided with small switchboards with terminals for 
making апу connections required at the front of the boards. 
Both here and in the power station lamploads are provided for 
absorbing the power of the dynamos on test. A small work- 
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shop adjoins the laboratory, and here all the smaller electrical 
apparatus is made. Another room near by is provided with 
conveniences for the rapid standardisation of electrical instru- 
ments of all kinds. The designing work done in the fourth year 
is greatly facilitated by а large collection of prints embodying 
the best English and Continental designs, and great attention 
is given to this side of the work. In the third year, the student 
designs.the details of various machines, and is assisted by the 
museum, in which a large collection of small details and mate- 
rials of construction is always on view. 


(To be concluded. ) 


. ` LAHMEYER TURBO-GENERATORS. 


Owing to the high speed of the steam turbine, both the designer 
and the: manufacturer of electrical machinery have been confronted 
with many new problems. Whilst peripheral speeds of 5,910 ft. to 
1,880 ft. per minute as a maximum had to be contended with, values 
four times greater than these are now obtained. Hand in hand with 
the permissible. peripheral speeds must be considered the deforming 
action due to the high centrifugal stress, as the part of the generator 
most subjected to abnormal stresses—namely, the winding—con- 
sists of comparatively weaker material. These considerations, as 
well as the small cooling surfaces and an unusually small number of 
poles, have led to the development of an entirely new type of ma- 
chine—namely, the turbo-generator. | 

Generators intended for direct coupling to steam turbines must, 
therefore, possess greater stability than those intended for ordinary 
purposes. In order to keep the peripheral speed of the rotor within 
safe, limits, it must be designed with the smallest possible diameter. 
The length of the rotor in an axial direction will also become corres- 
pondingly greater. Effective provision for ventilation must also 
be made, as the dimensions and cooling surfaces are necessarily small 
in relation to the output of the machine. Churning of the air, as well 
as the unpleasant noise it causes, can be avoided by suitable con- 
struction of the rotor. In order to obtain a quiet and sure working, 
stability of the rotor, rigidity of its parts and careful balancing are 
of great importance, as even a small disturbance of the equilibrium 
would be fatal at such high speeds. Extreme exactness in the erec- 
tion of the machine and a perfectly sure lubrication of the bearings 
is also necessary-to ensure reliable and successful operation of turbo- 
generators. : 

When constructing continuous-current generators intended for 
direct coupling to steam turbines, special attention must be paid to 
the design of the commutator and the mounting of the brush gear, 
as the the above difficulties are further augmented by the additional 
problem of ensuring sparkless commutation at all loads. 

The Lahmeyer Electrical Co., whose types of generators are so 
extensively; used and known, possess exceptional experience ex- 
tending over many years in the manufacture of slow-running and 
high-speed machines. The most important principles of construc- 
tion of these machines, many of which are already in extensive use 
and have given the most satisfactory results in working, are briefly 
indicated in the following lines. . 

The three-phase turbo-generators of the Lahmeyer Co. have been 
constructed almost exclusively as interpole machines. The stator 
is built up in many sections, with a large number of ventilating 
ducts, and is composed of stampings of 0-5 mm. thickness, the whole 
being pressed together in & cast-iron frame by means of two strong 
end plates. Air is drawn up at both ends of the generator frame 
and expelled in а downward direction through an opening in the 
middle of same, being led away in special channels provided in the 
bed-plate. : | / 

For high-tension generators the winding consists of flexible cable 
embedded in semi-enclosed slots, which are insulated solely by means 
of micanite. Low-tension generators are wound with copper bars, 
the ends of which are joined by means of suitably shaped connectors. 
In this case leatheroid, ргеззраһп and impregnated tape are chiefly 
used for the insulation. "The stator end connections are very firmly 
anchored and well.insulated from one another. A deformation of 
this part of the winding, even in the event of short-circuits occurring, 
is out of the quéstion. 'The underside of the frame possesses a 
chimney-shaped opening, which is in connection with the air outlet 
channel provided in the foundation. Both ends of the housing are 
closed by means of suitably shaped end plates. These end plates, 
which are open below, close the frame completely down to the bed- 
plate, so that the cooling air can"only be drawn out of the space 
underneath the machine. This space may, by suitably arranging 
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the foundations, be connected either to the outside atmosphere or 
the condensing plant. A filter is fitted in the air inlet suction 
pipe, so that neither the stator winding nor the air channels 
can become choked up with dust. The construction of the 
rotor is very substantial. The windings, consisting of flat copper 
strip covered with leatheroid insulation, are embedded in slots 
milled out of the solid forged core in the sides of the pole projections, 
or, in the case of bi-polar rotors, directly in the periphery. A large 


number of ventilating ducts are provided in the pole faces, which are 


connected with one another by means of axially drilled holes, and in 
order to ensure a positive flow of air a vaned ventilating ring is fitted 
at each end of the rotor. The rotor has further been provided with 
a brass end plate at each end, which serves to hold fast the winding. 
Brass slip rings mounted on steel bushes serve to collect the current, 
the connections to the rotor winding being made by means of copper 
strip firmly embedded in a slot provided in the motor shaft and 
securely anchored against the action of the centrifugal force. The 
brush gear consists of leaf metal brushes of the Endruweit type. 
Particular attention was, moreover. paid when designing the wind- 
ings to obtain a minimum amount of excitation. 

The rotors intended for single-phase generators are, on account 
of the eddy currents induced in the armature, built up of thin 
single stampings, and possess special winding supports made of 
brass, which at the same time serve as short-circuiting rings for a 
bar winding imbedded in the pole shoes. This latter winding 
localises the induced eddy currents produced by the alternating 
field in the pole shoes and damps the hunting action of the rotor 
itself. Ventilation of the turbo-generators, manufactured by the 
Lahmeyer Co., is performed in a most effective manner by means of 
a ventilating arrangement through common air inlet channels and 
а common air outlet channel. The currents of air forced through 
by the various fans are thus distributed over the surfaces of the 
machine to be cooled in separate definite paths. The stator receives 
its cooling air from two fans fitted at both ends of the rotor, whilst 
the rotor is formed so as to ventilate itself, being divided up into 
single plates, which are separated from one another by ventilating 
ducts. The lubrication is usually effected automatically and under 
continual pressure by means of an oil pump driven from the turbine 
shaft by worm gearing. The oil returns from the bearings to a 
central reservoir, from whence, after being filtered and cooled, it is 
pumped back into the bearings again. 

The design of continuous-current turbo-generators has only been 
taken up recently by manufacturers of electrical machinery. This is 
due to the fact that there was but little demand for direct-current 
generators of large outputs. and also because the attainment of a 
sparkless commutation presented many difficulties, which took con- 
siderable time and study to overcome. The great reactance volt- 
age, which results from the high speed of the turbo-generators 
effects a distortion of the main field and must be compensated for by 
the use of interpoles. The continuous-current turbo-generators of 
the Lahmeyer Co. are constructed throughout as interpole machines ; 
they are built totally enclosed in a similar way to the three-phase 
generators, and have been designed so as to be self ventilating, the 
air being led to and from the machine by means of special channels 
provided for this purpose in the base. 

The yoke is made of either cast iron or cast steel. The poles are 
usually shunt wound, bare copper being used for the interpoles; a 
special compensating winding embeddcd in slots in the main poles is, 
however, provided when particularly difficult commutating con- 
ditions prevail. 

The active iron in the armature, which consists of stampings of 
0-3 mm. to 0-5 mm. thickness built up in sections and provided with 
air ducts, is mounted on a slotted shaft or a special armature hub. 
The winding is either embedded in open slots, which are closed up 
with brass wedges, or in semi-enclosed slots. The armature end 
connections are arranged upon winding supports and very firmly 
anchored. The commutator, built up of hard-drawn copper seg- 
ments insulated from each other by layers of micanite, is held 
together by means of two or more shrunk rings, and is fixed to the 
armature hub as well as upon the shaft itself. The connections 
between the armature and the commutator are of flat copper 
strip. A ventilating fan is fitted to the shaft on the side opposite 
to the commutator, which serves for the purpose of ventilating the 
stationary winding. In like manner to that of the three-phase 
gencrators, the housing is closed at both ends by cast-iron end plates. 
The cooling air is drawn in on the side opposite to the commutator 
and expelled on the other side. The contiruous-current generators 
described above are frequently coupled with a special type of steam 
turbine, the so-called marine turbine, and are used on board ship 
for the distribution of energy for lighting and power purposes. When 
designing these sets, particular care is taken to reduce the total 
weight to a minimum at the highest possible efficiency and lowest 
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steam consumption. Both machines are mounted on а common 
bedplate, and so constructed that they will only take up a very small 
amount of space on board. The bearings are liberally rated and 
lubricated automatically under а continual pressure of about 2 atmo- 
spheres by means of an oil pump driven from the turbine shaft. 
Fig. 1 shows а turbo-generator installed at the Friedrichssegen pit. 
This forms an extension to the already existing water turbine-driven 
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gards reliability. This, together with the method of fixing the blades on 
the rotors, ensures great reliability in working. The Zoelly turbine 
possesses only &bout one-third to one-fifth of the number of blades 
of a multi-stage reaction turbine of the same output and speed ; by 
adopting pressure stages as opposed to speed stages, steam having‘ 
comparatively low pressure may be used, and the wear on the blades 
is reduced to а minimum. Wet, dry and also superheated steam 
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Fic. 1l.—THREE-PHASE TURBO:ALTERNATOR AT THE FRIEDRICHSSEGEN PIT, 


power plant, and the generator, which is a three-phase machine, has 


an output of 300 kw. at 5,250 volts and 3,000 revs. per min. "Three 
large turbo-alternators erected ready for working are shown in Fig. 2, 
the turbine in each case being of the Zoelly type, manufactured by 
Messrs. Escher Wyss & Cie., of Zürich, by whom the Zoelly system 
was developed. This firm is now affiliated with the Lahmeyer 
Electrical Co. 


may be employed with this turbine. It does not require extensive 
warming up, and is therefore especially valuable as an auxiliary 
machine. Regulation is extremely precise and reliable; the steam 
is admitted continually instead of intermittently, so that a uniform 
torque is always produced. Thus, parallel running of alternators 
is extremely easy and fluctuations of the current bacome completely 
excluded. The runners, which form ih» basis of a reliable service 
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Fig. 2.— POWER PLANT OF THE ELECTRICITY Мовкз, GUMMEBSRBACH. 


Output: One {һг:е-рһаве turbine set 1,875 kw., at 10,500 volta and 1,509 revs. per min.; one three-phase turbine set 1,250 kw., at 500 volts and 3,000 reve, per min. 
one three-phase turbine set 625 kw., at 500 volts and 3,000 revs. per min, 


The Zoelly turbine used for driving the generators of the Lahmeyer | in every syst2m of steam turbine, are very highly perfected, and 
Co. is a parallel flow simple action turbine with pressure stages. | each individual runner is so balanced that vibration is reduced to a 
Its distinguishing feature is the extremely strong and careful con- , minimum. The steam consumption is very low and can be favour- 
struction of its constituent parts, especially of the turbine wheelsand ' ably compared with existing machines of the best makers. 


the large clearances permissible, which make it so much superior as re. 


A good proof of the advantages of the Zoelly system is shown by 
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the fact that, in the first 34 years of their manufacture (until January, 
1908) 287 turbines, having а combined output of 468,485 n.P., were 
ordered from the firm and its licensees, whilst the aggregate output 
up to the present day has increased to approximately 550,000 H.P. 
The success achieved with steam turbines up to the present in a large 
number of electrical апа industrial plants undoubtedly permits of 
the assertion that belore long the steam turbine will have super- 
seded the reciprocating engine entirely. 

We have to thank the Lahmeyer Electrical Co. for providing us 
with the information contained in the above article. 


APPLICATION OF VARIABLE-SPEED THREE-PHASE 
MOTORS TO THE DRIVING OF MACHINES FOR 
PRINTING TEXTILES. | 


INTRODUCTION. 


Three-phase motors in which speed alteration is obtained bv 
altering the number of poles have been applied for many years to the 
driving of variable-speed machines. Results obtained by the employ- 
ment of this type of motor have been very satisfactory—quite as 
much from the technical as from the economical point of view. They 
are especially efficient аз regards energy consumption when only а 
high-tension two-phase or three-phase current is available; and 
where, in order to use any other type of motor, it would be necessary 
to erect rotary transformers of some description. 

Although the number óf speeds which can be obtained with three- 
phase variable-speed motors is limited, these motors have been largely 
applied for driving textile printing machines. This is all the more 
remarkable from the fact that for driving these machines continuous- 
current motors of the shunt type, or separately excited at different 
pressures, thus allowing an unlimited number of different speeds to 


be obtained, have nearly always been preferred for this purpose. 
It may be noticed, however, that in a large number of such installa- 
tions dealt with by the Maschinenfabrik Oerlikon, installations in 
which the machines have been driven by variable-speed three-phase 


motors, that excellent results have been obtained 
from the point of view of output, in spite of the 
limited number of speeds available. It is only 
necessary to choose the speeds judiciously, taking 
into account the ratio of reduction in the trans- 
mission gearing, and taking also into considera- 
tion the arrangement of the drying apparatus 
near the machine. 

For these reasons the Maschinenfabrik Oerlikon 
in 1907 took part in a competition held by the 
Société Industriel de Mulhouse, which dealt with 
the control of variable-speed machines by means 
of threephase motors supplied by currents of 
constant frequency and pressure. The con- 
ditions which had to be fulfilled by the motor 
were the following: It was to have five speeds, 
the greatest being five times that of the least. 
The efficiency was not to be lower than 40 per 
cent. for each of the five speeds, nor the power 
factor lower than 0:4. At the standard speed and 
load an efficiency of at least 75 per cent. and a 
power factor of at least 0-75 were specified. The motors constructed 
for this purpose by the Maschinenfabrik Oerlikcn had at the lowest 
speed an efficiency of 0-69 and a power factor of 0-43 ; and an 
efficiency of 0-87 and a power factor of 0-81 at the highest speed. 


The conditions specified were, therefore, amply fulfilled in this case ; 
but the motors in question were only designed for four speeds, of 


which the highest was 2:8 times that of the lowest. The judges, 
therefore, declared that the specified conditions had not been com- 
pletely fulfilled, though they presented the Maschinenfabrik Oerlikon, 
the sole competitors, with a bronze medal for the instructional value 
of the installation and its general interest. 

The Maschinenfabrik Oerlikon have, however, succeeded recently 
in constructing motors with six different speeds, this variation being 


obtained by an appropriate commutation of the poles, while at the : 
ment of continuous-current shunt-wound motors, whose fields are 


same time the motors have only the same number of stator and rotor 
windings as had the four-pole machine. The progress realised in 
this direction is, therefore, considerable. The results obtained with 
five and six speed three-phase motors were given in an article pub- 
lished in Тнк ELECTRICIAN for August 27, 1909. 

It is proposed in the following lines to give а comparative study 
between the methods of speed regulation by pole commutation and 
by other methods, ав well as the results obtained by these methods. 


The control of motors for driving textile printing machines will be pensators 


Supplied with current at 


| 
| 


specially dealt with, and, as regards energy consumption, only two- 
phase or three-phase high-tension current will be considered. In 
order that judgment may be passed on the utility and employment 
of variable-speed motors for printing machines, the results of testa 
made on four machines equipped with such motors are given. Results 
dealing with the power and energy consumption of these motors are 
also put forward. 


CONTINUOUS-CURBENT SHUNT MOTORS. 


The principal means employed for the regulation of these motors 
are the following :— 

Ward - Leonard Method.—The most efficient method of speed 
regulation for continuous-current motors is undoubtedly that due to 
Ward-Leonard, in which motors, whose field and armature are fed 
by currents of variable voltage, are used. This system is best for 
the control of printing machines, though when it is desired to use it 
on one machine there is the very grave disadvantage that for each 
driving motor it is necessary to instal a generator delivering current 
at a variable voltage for feeding the motor field, while, of course, 
one generator could just as well be employed for the excitation of 
a number of motors. These generators may be controlled either 
separately or in groups by two or three-phase motors. The network 
voltage should be stepped down by static transformers to the voltage 
chosen for driving the motors. In order to allow for proper inspec- 
tion of the printing machines it is necessary to erect the rotary 
transformer groups close to the machine. Such an arrangement 
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Fic. ].—Fcur-coLour ROLLER PRINTING MACHINE DRIVEN BY THREE-PHASE VARIABLE , 


SPEED MOTOR. 


evidently takes up & large amount of room, and therefore requires 
the employment of a starting and regulating arrangement for each 
machine. The first cost is, therefore, very heavy, and there is а 
large price to pay for the remarkable efficiency of regulation obtained 
with these motors. This inconvenience is all the more considerable 
as such а close regulation of speed is not of great practical value. 
As regards the economical side of these installations, it is evident 
that the numerous transformations of the feeding current have a very 
prejudicial effect on the total efficiency. especially when it is remem- 
bered that for a large part of the time the motors are working on а 
reduced load. It is also clear that the upkeep costs, both for per- 
sonnel and material, will work out at a very high value. 

Installations with Variable Field Voltage.—A method which gives 
excellent results as regards speed regulation consists in the employ- 


a variable voltage. This method has the 
great advantage over that described above in not requiring the use 
of а two-commutator generator, so that all the printing machine con- 
trolling motors can be fed from one three-wire network. Numerous 
installations of this kind have been erected designed for a large num- 
ber of different field voltages. These voltages are partly generated 
by a dynamo designed to give the total voltage, and partly by com- 
» for the intermediate voltages. The speed regulation 
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becomes more acourate as the number of voltages increasés, though | 


the installation is, of course, both expensive and complicated. 
For it is clear that the construction of a starter allowing a 
number of different operations to be performed (first starting with 
total field current, then a reduction of the excitation by keeping the 


*\ 


mously the installation costs, and leads to а sensible diminution in 
the total efficiency. 


SINGLE-PHASE CoMMUTATOR MOTORS. 


The single-phase commutator motor supplied with a constant 
voltage cannot be used for driving printing machines ; in fact, the 
torque of this type of motor decreases rapidly as the speed rises, 
while that necessary for driving such machines should increase 
slightly with the speed, or, at least, remain constant. It is, there- 


| fore, indispensable to regulate the tension at the terminals. In 


order not to lower the efficiency this regulation is carried out by 
means of a transformer, and not by a variable resistance. To obtain 
a speed regulation of 1 to 6 the voltage must be varied in the ratio 
of 1 to 2, The power factor under these conditions undergoes а 
variation proportional to the speed ; that is, for large speeds it will 
be high and for low speeds too small to be practic- 
able. Any number of degrees of regulation can be 
obtained between two limits by specially design- 
ing the transformer for this purpose. It is only by 
means of а regulating transformer and of а con- 
troller similar in construction to those employed 
on variable-speed motors, and whose dimensions 
and price increase proportionately with the num- 
ber of speeds required, that one can obtain а speed 
regulation such as that indicated above. These 
motors have, moreover, the great disadvantage of 
possessing & commutator ànd brushes, and of being 
very expensive. They also introduce load differences 


- an inconvenience which cannot be neglected. 
^ Such motors, too, require very careful supervision 

by а skilled personnel, which, naturally, results in a 
large increase in the upkeep costs. The character- 
istics of single-phase commutator motors are nearly 
the same as those of three-phase motors, their effi- 
ciency and power factor being no larger than those 
of the latter. 


Fic. 2.—ErtcnHT-coLovg ROLLER PRINTING MACHINE DRIVEN BY THREE-PHASE VARIABLE 


SPEED MOTOR. 


field voltage constant, and, lastly, an increase in the excitation and 
connecting the field to a higher voltage with the main regulating 


rheostat completely cut out) can be described by both these adjec- 


tives. It may, further, lead to numerous interruptions in the service. 
The cost of both transformer station and line is very great, 


THREE-PHASE MOTORS WITH A WounpD ROTOR. 


Three-phase motors with a wound rotor, and 

in which speed regulation is obtained by slip re- 

sistances, are certainly the most simple and the most appropriate 
for driving printing machinery. The construction of these motors 
and their stators is very simple, and, while their total efficiency is 
not very high, they have already found many applications for 
textile printing machines. This solution of the difficulty is preferably 


and, besides, the whole installation—including the controlling | employed where the energy is cheap. 


motors for the printing machinecz—requires 
very careful supervision, and is, therefore, also 
costly. | 

It should be possible to obtain a cheaper, 
and at the same time a more reliable, installa- 
tion by the construction of a motor with con- 
stant excitation (thus allowing the starting and 
regulating rheostat to be done away with) 
whose field could be successfully supplied 
with current at different voltages. It should, 
however, be noted that the number of speeds 
obtainable in this manner is limited, and that 
the cost of erecting the transformer station and 
line would be out of all proportion to the advan- 
tages obtained and the ease of regulation. 


Installations with a Single Field Voltage.— 
Continuous-current motors whose fields are 
fed with current at a constant voltage, and 
in which speed regulation can be obtained 
in the ratio of, say, 1 to 6 by altering the 
excitation, have incontestable advantages, 
the principal of which is the ease with which 
the speed may be regulated; in fact, by 
choosing judiciously the number of stops on 
the rheostat it is possible to run at any 
desired number of revolutions between the 
specified upper and lower limit. It is certain 
that this system is the most to be recom- 
mended, both from its simplicity and its price. 
{ts employment is very extended, especially 
where, for local reasons, it is necessary to use 
continuous current. 

In the preceding argument we have taken it for granted that only 
high-tension three-phase current was available, and that a!l systems 
described required the transformation of three phase into con- 
tinuous current. This preliminary transformation increases enor- 


Fic. 3.—S1x-COLOUR ROLLER PRINTING MACHINE DRIVEN BY FIVE-SPEED THREE-PHASE MOTOR. 


From preceding considerations it follows that certain of the regu- 
lating systems described above allow a proper regulation of the speed 
to be obtained, but the first cost of such installations is fairly high- 
and the total efficiency is decreased, owing to the number of acces- 


into the three phases of a three-phase installation, 
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sories which are necessarily employed. Other systems, on the con- T — - 
trary, in which а saving is effected in the first бо. are worse off from bid e . F 
the point of view of economy owing to the relatively low efficiency | E "ree = [ u 
of the motors. . ра 35 88 Bs 22 3 2 Е 
THREE-PHASE VARIABLE S M g 38 8838 S 8 5 8 SEHE 
LE SPEED Morons. Bpeeds. | f f 8 838833828 22 H.P. 3 2 
The principal advantages of installations with three-phase motors, д m 8 Ba 88.8 8 8 5 ae Е 5 = 
in which а speed variation is obtained by alteration of the number | — 5 ac" Em ЩЕ 3 
of poles, are to be found in the simplicity of the motors, of the switch- | NOR = 
gear and of the transforming station and its connections, as well as d. I. 160, 4:998, 432/867 68 | 049| 4-6 0287 311 
in the low first cost. "These motors have also a high efficiency and 88 ur о | d 552 | 88:5 | 70 | 0:53] 59 | 0-288 304 
power factor at all speeds. Such installations have, however, if | 8, IV. 41-5 45 1 120 ЧЫ коб PNE CHAR 
we compare them with those worked by continuous-current motors, 3 р NE : V 
the apparent disad vantage of only allowing a reduced number of gs o e : 124 1,000 1040 | 76 | 0:66 | 10°0 10-27 259 
speeds to be obtained. Experience has, however, shown that it is | 3 5) VIL | 73-0 160 1970 %%%; | x 
quite sufficient to design motors for four fixed speeds; for example, > B VIII.| 950 24-0 |9 560 аг 858 090 20 925 ae 
ме а аге ин for driving small printing machines with four- | – | Ss | : dee 
colour rollers. In the case of large machines with eight colour rollers, ка Er 
а six speed motor would in most са be sufficient, aud if that were толар ри 5 Machine F 
not the case, a second degree of regulation could easily be obtained — a — 
by means of mechanical transmission. In the tables below results 2.88 833 8 82 | D 7 $ 88 
are given of tests made on such motors working printing machines, 85885 8 "E EE: 88 2 2 58. 8 8 a E 52% 
and indicate clearly the energy consumption—the work turned out EE Я S8 SS S8 823 59 HP 138 88 
by motors in which speed regulation is obtained by altering the “a PE Eg E zB 8 Sen | B 5 * 2 > 
d of p 1 A contains results obtained for efficiency SEPN VEREN EEDE EAEE RES БИНЕ EON рЫ 1 
and power factor with two four-speed motors of sizes 360 and 838 6 . | 
respectively. The 360 motor drives a four-roller machine, and Fig. 1 eo ( ir 20 29" ME dur d 9 25 I: bed EE 
shows the method of coupling up this motor to the printing machine, 8 ч? III.] 315| 5:6 850 | 236:6 | 55 | 0°35 27 б А in 
as well as the way in which the rheostat is fixed. Fig. 2 shows TE IV. 41°6 | 51 |1,120|2190| 58 ' 0:38 4:0 |0:097 |125 
similar details for motor 838. The two motors in question are fitted Е: (V. 27:0 | 35-24 1.000 | 309-0 0. . 
with a reducing gear arrangement of the ordinary type. It appears | .2 = ( VI. | 46:0 | 4:32 | 1,240 | 2870 58 0 33 $2 0. b 94 
from this table that the mean efficiency of the 360 motor is 82-2 per 3 - | VII. 750 | 6:0 |1,970|3980| 68 0-52; 55 |0-076| 82 
cent.. its power factor 0-7, supposing that it is fully loaded at all үш 95:0 | 8:46 | 2,560 | 302:0 70 0°53 | 8:0 | 0:084 89 
four speeds. These values are 81 per cent. and 0- 73 for the 838 
motor. Table B i values of the output and the corresponding average Voues for таа ста 
energy consumption for the four-roller machines. These results onl Eigh 
apply to the motors themselves—that is, without the gearing. In 8 pis E. ins = yn d — 
Tables C and D are given the results obtained with an eight-roller 22 S 8. Be 8 Dni Sek 8.3 8 EXE 
printing machine-driven by an 838 motor. Table C deals with the | 2° 8 8 $5 BSE 8 5 $ | $5 B 8 > 5 8 f 4 Е © сБ 
tests оп the machine fitted with eight rollers and with а material 3 © Я м E 5375 8 593 84 E zz 5 8 5 3 
of average thickness. Table D gives tests when only two rollers are L. — 8. 3 s S. ES Bun Е єў 8-5 8. Ee БЕ 
„ез кыза the same material as that above. CMS Сайан БМВ — — . — | а 
rom the values given in Tables А and В it appears that the 360 | 1:23 | 91:52 | . . . 2 10: 
motor was not fully loaded, and that the 25 11 8 loads as а | 1: 10 104-65 258 £07 PER. 306.2 183 | 625 0445 
percentage of the standard load were for speed (1) 66 per cent., speed 
(2) 60 per cent., speed (3) 66 per cent. and speed (4) 74-5 per cent., or an | Table E,—Three-roller Machine driven by Motor 560. Measurements 
атса d two-thirds of is load. The values obtained for the power made on Two-phase Side. 
actor and efficiency are, however, quite high, and owing to the fact "e 
that the efficiency of the motor eu оу little in кыш from | Stages. Revs. Consum tion ue 5 М» 
one speed to another. the consumption in watts per turn of the roller, ‚рег min. in kw.- our. per hour. | per kw.-hr. Gt toller, 
or, what comes to the same thing, the production of material in | == : Nc 55 == 
metres per kilowatt-hour is practically the same for all four speeds. | I. E 15 21 587 | 180 140 
It is clear that these results would be a little more favourable if the | 115 i 525 P 1, 312 a Hs 
motor were working on full load. IV. 105 | 10:8 . 2900 250 i 
: Table A. | —̃— ———ä—w —— 
Table F. Six. roller Machine driven by Motor 888. Measurements 
Size of motor. es of H. p. | ш аш podes Power factor. | made on Two us Side. a 
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Table B. Four. roller Printing Machine driven by Motor 360. In the tests given in Table C the motor is no longer running at full 
P ROB DI | ELEM load. The ratio of transformation in the gearing was 1 to 23. while 
PIE "Ti E- НЕ а $5 8 5 E К М 3 8.8 the loads were for the first speed 51 per cent., for the second speed 
Speeds. 2 8 Е 25 552558153 | BS нр. 128 882 42 per cent., for the third 46-3 per cent., and for the fourth 41-5 per 
| ELE TIER я 9 8 ЕГ | „ д 8 3 3 8 | cent. of the nominal power of the motor. The motor worked on an 
2 |? 5 A 8 | 2 2 average at half load. The mean power factor was 0:578, whilst at. 
Jf | full load it should have been 0-78; the efficiency was 72-7 per cent., 
I. 45 5°4 1,220 220 | 69 | 0°43 | 47 |0:105, 112 instead of 81 per cent., which it would have been at full load that 
II. 56 642 1,510 235 69 056 6:0 |0:107 115 is to say, that the energy consumption per revolution of the roller 
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IV. | 118 112-6 3.100 246 | 87 | O-81 149 0-130 | 110 VVV 
| | | | | load. In this case, also, the production per kilowatt-hour is prac- 
From the above table tlie following VVV tically the same for all speeds. It therefore follows from the tests 
Production in metres per kilowatt-hour . ... 2425 that this production is 10 per cent. greater when the motor is fully 
Consumption in watts per turn of roller ............ 109:25 loaded, even with the lower ratio of transmission. 
Efficiency of the roller — ebe aina 100 Tests carried out with the eight - roller machine working with only 
Power factourrhrrr 06275 two rollers are given in Table D. The motor 838 was very lightly 
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loaded, and, with the ratio of transmission in the gcaring of 1 to 3, 
the load scarcely reached 12 per cent. When the ratio of trans- 
mission was 1 to 10 it was about 25 per cent. of full load. The values 
obtained for energy consumption per turn of the roller are the same 
as those obtained for the machine with three or four rollers—i. e., 
with smaller machines whose motors are more fully loaded. In 
other words, these motors allow a printing machine to be utilised 
between very wide limits without the energy consumption being in 
any way abnormal. 

In Figs. 4 and 5 are given curves of tests made on these two йн 
ing machines. "They allow & good idea of the energy consumption in 
horse-power per turn of the roller to be easily obtained. Fig. 4 gives 
curves of the eight-roller machine fitted with eight and two rollers, 
and with two different reduction ratios. Fig. 5 shows the same tests 
carried out on а four-roller machine. These curves allow the power 
of the motor in & given printing machine to be obtained for a dif- 
ferent number of roller turns. 
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Fic. 4.—ENERGY CURVES oF Motor DRIVING EIGHT-COLOUR MACHINE. 


In Tables E and F are given the results obtained with two other 
machines of a smaller size driven by a 360 motor. The larger of these, 
fitted with six rollers, is driven by the five-speed motor described in our 
former article. The difference between this installation and that 
described above lies in the fact that only two-phase current was 
available, which had to be transformed into three-phase current 
before being used in the motor. This transformation is very simply 
carried out by the employment of Scott’s method, or, more easily 
still, by means of the new system patented by the Maschinenfabrik 
Oerlikon, in which only one transformer is necessary. This system 
has been employed in this particular case for transforming two-phase 
into three-phase current. The motors driving the two machines 
were fed by the same transformer. Numerous motors, which were 
used for driving a number of other kinds of machines, were con- 
structed for use on two-phase current and fitted with wound rotors 
and a starting rheostat. They are connected directly to the two- 
phase network. 
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Гіс. 5.— ENERGY CURVES oF Motor DRIVING rFOUR-COLOUR MACHINES. 


The two-phase feeding current has a pressure of 240 volts and a 
frequency of 42. It is transformed into three-phase current at 270 
volts by means of the small transformer mentioned above. The 
results given in Tables E and F deal with tests made on the two-phase 
network. so that the efficiency of the transformer is included. 

The transmission of energy from the motor to the rollers is effected 
in the small machine at first by means of a belt, the speed reduction 
being from 1,200 to 200, then by three sets of gearing having 26 and 
50 teeth. The total reduction is in the ratio of 1 to 11-5, the num- 
ber of poles on the motor being 24, 12, 8 and 4. 

Ког large printing machines a worm is used for reducing the motor 
specd. as shown in Fig. 3. One of the advantages of this system lies 
in the fact that a greater reduction can be effected. This is a very 
great advantage in the construction of motors driving printing 
machines, owing to the enormous differences in speed which exist 


between that of the motor and that of the machine. These worms 
have an efficiency of about 90 per cent. In this particular case the 
reduction in speed was made by a worm having a ratio of 1: 20. 
The shaft which carried the worm drove the rollers through gearing 
fitted with 50 and 34 teeth. the total reduction being in the ratio of 
1 to 13:6, and the number of poles of the motor being 24,12, 8, 6 and 4. 

The figures in Table E refer to a machine with three rollers printing 
a thick material. The values in Table F also refer to a machine with 
three rollers, and the values in the two last columns of these tables 
show that the energy consumption does not exceed those given in 
the former tables, in spite of the transformation from two-phase to 
three-phase current. It is not possible, it is true, to establish a 
general comparison between all the results obtained, for the operat- 
ing conditions are different in each case. The results in Tables B 
to E refer, for example, to the printing cf material about 1 metre 
wide, while that in Table F refers to a material 2 cm. by 75 cm. wide. 

These tests, as well as a number of others, show that with printing 
machines driven by variable-speed motors the energy consumption 
per revoltuion of the roller measured on the network is about 150 
watts for both two and three-phase circuits, whatever be the width 
of the stuff, provided it does not exceed 1 metre, and that the num- 
ber of rollers is not more than five. For 10 roller machines, capable 
of printing material up to 2 metres wide, the other data of the pro- 
blem remain the same as that above, and the energy consumption 
increases to 280 and 320 watts, according to the type of machine. 

It has been postulated in the preceding calculations that only 
three-phase high-tension current is available. lt is, therefore, clear 
that to obtain the true energy consumption on the primary circuit 
it is necessary to increase the results obtained in proportion to the 
efficiency of the transformer connected between the primary circuit 
and that feeding the motor. The final results only have to be a very 
little modified, however, owing to the fact that the efficiency of 
transformers is fairly great, even on low loads. 

In order to conclude this argument it is necessary to compare two 
printing machines, one of which is driven by а continuous-current 
motor and the other by a three-phase motor in which speed variation 
is obtained by altering the number of poles. The speed of the con- 
tinuous-current motor is only varied by altering the exciting current. 
This supersition makes the solution very simplc, and, further, gives 
the most satisfactory results for installations of this kind when the 
transformation of current is effected by converters. 

Supposing that the total consumption of the printing machines 
is 100 kw. measured at the motor shaft. The efficiency of the in- 
stallation is, therefore, made up as follows :— 

Efficiency of the high-tension three-phase motor 

of the converter group ...................... 90-0 per cent. 
Efficiency of the continuous-current dynamo. 92:0 per cent. 
Average efficiency of 20 H.P. continuous-current 


по ЖШН ОГОО ЛУ Mine: 82-0 per cent. 
Giving a total efficiency fk 90 x 92x 82— 67:5 per cent. 
In the case of a three-phase installation the figures would be :— 
Efficiency of the transformer ..................... 97-0 per cent. 
Average efficiency of 20 н.р. three-phase 
Ton A rc 80-0 per cent. 
Or a total efficiency of .................. 97 x 802 77-5 per cent. 


While the power required for the high-tension network is 147-5 kw. 
for the continuous-current installation, it will only be 129 kw. in the 
case of three-phase current. Supposing that the motors work on 
an average 10 hours а day, the energy consumption during а year 
of 300 days will be 442,000 kw.-hours for the continuous current and 
386,000 kw.-hours for the three-phase current. 

These calculations are made on the hypothesis that the losses in 
the secondary circuit are the same for both the continuous and the 
three-phase current, and that the two installations work continuously 
at full load. In reality this scarcely ever occurs, and it must. there- 
fore, be concluded that, owing to the reduction of efficiency in each 
of the auxiliary machines, the employment of three-phase motors 
means a still greater economy. Supposing that three-phase current 
is used at the distributing voltage the total efficiency of such an 
installation is only dependent on the efficiency of the motors. It 
would, for example. in this case, be 80 per cent., instead of 67-75 per 
cent., for the continuous-current installation—.e., that the cost for 
energy in the case of three-phase current would be 15 pcr cent. less 
than in the case of continuous current. 

To these economies must be added others of even greater im- 
portance. The first cost and upkeep expenses are much less for a 
three-phase installation than one worked by continuous-current 
motors. Depreciation and interest are, therefore, also reduced for 
such installations. From the point of view of operation, as well as 
from the purely technical side, there is absolutely no doubt that the 
three-phase motor is much superior to the continuous current. This 
is even more so in printing machine installations. Where there is 
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a large quantity of other machinery running at constant speed it can 
be driven electrically, so that all machines benefit by the advantages 
of this class of motor. | 

As has been mentioned above, by a judicious choice of the number 
of speeds and of the ratio of reduction used in the mechanical trans. 
mission, excellent results from the point of view of production and 
of the employment of printing machines can be obtained, in spite of 
the limited number of speeds available. 

For the information contained in the above article, and for the 
blocks which illustrate it, we have to thank Mr. G. Wüthrich, the 
representative in this country of the Maschinenfabrik Oerlikon, whose 
offices are situated at Oswaldestre House, 34, Norfolk-street, Strand. 
Mr. Wüthrich will no doubt be pleased to give additional particulars 
and information on application. 


ELECTRICAL PROPULSION OF SHIPS. 


In his presidential address last week to the Junior Institution of 
Engineers, Engineer Vice-Admiral H. J. Oram, C.B., considered the 
propelling machinery of warships. His remarks in connection with 
electrical propulsion are of no little interest, since they indicate the 
position of the Admiralty in regard to electrical devices. We give 
below this portion of the address, slightly abbreviated. 

The propelling machinerv fitted on board our warships must be 
the best available; the Admiralty are always on the look out for 
improvements, and they take note of everything suggested which 
may appear to have the probable effect of adding to efficiency, 
although they cannot afford to experiment on the machinery and 
boilers of our large warships. It is advantageous, therefore, that 
the question as to whether we are getting this best should be brought 
under review from time to time. I think it may be fairly claimed 
that we are, and that there is nothing better or more suitable for 
naval purposes at present than the machinery recently fitted in the 
British Navy. 

The competing systems for marine propulsion which claim to be 
suitable for that purpose are the gas engine, the oil engine andthe inter- 
position between the engine and propeller of clectrical machinery 
for obtaining certain benefits and for securing increased economy. 
The good work being done by various engineers in working on these 
novel problems is recognised, &nd it is quite possible that future 
developments of these plans, and reliable information and experi- 
menta, may lead to modification of present conclusions. 

Since the introduction of turbine machinery in warships proposals 
to supersede turbines directly coupled to the propeller shafting. by 
designs where electrical machinery is interposed between the turbines 
and the propellers, have been made several times. The claims made 
for this system are that the loss due to the interposition of the 
dynamo and motor between the turbine and propeller shaft is more 
than counter-balanced by the gain due to the more economical steam 
consumption of high-speed turbines, and that due to a higher pro- 
peller efficiency when working at more moderate speeds than is usual 
in ship turbine machinery. It is also claimed that the radius of 
action of the ship will be increased due to an economy when working 
at low powers, dynamo machines being shut off altogether, as 
required, and the remainder worked at, or near, their economical 
power, and that although the high-speed turbines and electrical 
machines are together heavier than the direct-coupled turbines this 
is more than compensated for by the lesser boiler power required, 
consequent on the higher efficiency of the fast running turbines and 
slower running propellers, so that a complete installation for the 
same speed of vessel is not only more economical, but no heavier. 
Further, that there would be an increased economy from working 
the auxiliary machinery by motors driven from the main generators. 

These are the main features of the system ; there are various other 
claims made, but they are not important compared with the pre- 
ceding. The actual figures are the subject of considerable doubt and 
controversy, and would require much time for an adequate examina- 
tion. І shall only refer generally to some of the important features. 

Ав regards economy at full power, it must be remembered that the 
claims are based on figures obtained from trials of electric light 
stations on shore, and it is somewhat doubtful if the same results 
will be obtainable when similar units are worked as a battery on 
board ship with the engines and boilers placed in from five to seven 
or even more separate water-tight compartments. 

It appears that the loss which results at the dynamo and motor is 
not less than 12 per cent., во that not more than 88 per cent. of the 
shaft horse-power given out by the turbine would be available as 
horse-power at the propeller shaft. 'The actual steam consumption 
in pounds per shaft-horse-power for the propelling turbines in the 


three ships of the Indomitable " class is only 12 Ib. at full power, 
and this without superheating. The figures guaranteed for the 
steam consumption of the electrical combination from experience in 
shore electric light installations were given in one case worked out 
in detail аз 12-9 lb. per brake-horse-power at the propeller shaft 
without superheat, and 10-9 Ib. with 100 deg. superheat, the vacuum 
being 28 in. It will be seen, therefore, that in the particular case of 
the cruisers mentioned there is little margin of superiority at full 
power available for reduction of boiler power, even allowing for the 
probable improvement in economy of the electrical installation due 
to the larger units in these ships. | 

The claim to increased economy at low powers should be realised, 
аз the generators then in use could be worked nearer their maximum 
output, but it must be remembered that the efficiency of the motor 
falls off with reduced powers, but the actual amount is doubtful. 
This feature of the system is the important one as regards machinery 
of warships. The claim as regards increased power for going astern 
is also justified. As regards increased propeller efficiency, it must 
be remembered that the efficiency now obtained with the slower 
running propellers has been the result of many years' experience. 
There is no doubt that as more experience with small fast running 
propellers for such large powers as have only been recently intro- 
duced is obtained, the efficiency of the latter will be still further 
improved. No doubt a large diameter propeller assists the man- 
ceuvring power of a ship, but the diameter is frequently limited by 
hull considerations; and electrically-driven ships with the same 
number of propellers, driven slower, would in some cases be limited 
to practically the same dimensions as in direct-driven installations. 

In one design, in which the weights of the turbo-generator and 
motor were quoted, it was found that the increase of engine-room 
weights would be considerable, and that the total increase of ma- 
chinery weights would be about 15 to 20 per cent. The gain at low 
powers would require to be very substantial to balance such in- 
creases. The substitution of electric motors for auxiliary steam 
engines would also add to weight, апа such auxiliary machinery as 
steering engines and distilling plant would for the present require to 
be steam driven. 

The electrical pressure proposed in the various plans has varied 
from 1,000 volts in the lowest to 2,750 volts in the highest, and these 
are all very high, from the point of view of safety, for use in H.M. 
ships. Also, before any system could be adopted many necessary 
details would require to be carefully considered, such as freedom 
from danger of failure due to access of water to the electrical ma- 
chines or to particular parts of them, and the ventilation of the 
machines, as considerable heat is generated. 7 

With the interposition of two electrical drives between the turbines 
and the propeller, in addition to special dynamos as exciters, it is 
not probable that the wear and tear would be less or that less staff 
would be required, but rather the reverse. In the designs submitted 
tothe Admiralty there has been no gain in the space occupied, but 
in some cases an increase. It is essential for warship purposes that 
the small variations of speed required from the propellers when 
keeping station in а fleet should be readily obtained, and in this 
respect the electrical systems which have been proposed to the 
Admiralty are far from satisfactory. The various firms have only 
proposed to provide for three electrical speeds—full, half, and 
quarter—and have suggested that if anything further were required 
the speed of the generators should be regulated. This latter 
would detract from the economy of the system. It is recognised 
that further attempts are being made to meet this condition, which 
is absolutely necessary as far as warships are concerned, provision 
for station kecping or the power of making gradual changes of speed 
throughout the whole range. both ahead and astern, being essential. 

Finally, there appears to be considerable doubt as to the efficien- 
cics of the various systems proposed, and the figures on which they 
are based ; but, speaking generally, the conclusion seems to be that 
the interposition of а dynamo and motor between the engine and its 
work, involving when on board ship considerable liability to accident 
and derangement of the electrical machines, in addition to present 
risks, has disadvantages such that the practicability of the details 
should be beyond question, and the gain by its adoption must be 
shown to be substantial before the system could be fitted in any 
important vessel. This has not, I think, been done at present. We 
must recognise, however, the skill and ingenuity with which this 
problem has been dealt with, and any further developments will 
naturally receive careful consideration, especially the actual results 
from installations which are about to be fitted on a small scale. The 
good work done by electrical engineers on board warships at present 
in respect to auxiliary machinery of all kinds is too well known to 
need any comment from me, and we should welcome their co-opera- 
tion as regards the main engines, if thc resulting combination is 
likely to be beneficial. 
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was published (Gratis) with the number of Тнк ELECTRICIAN " for 
November 12. 

The“ INDUSTRIAL SUPPLEMENT ” is a comprehensive record of develop- 
ments in Electrical Plant, Machinery, Apparatus, Accessories, Sundries 
апа Materials, and of their proved suitability for various Industrial 
purposes. | 

The INDUSTRIAL SUPPLEMENT " is holed for filing or hanging, and 
filing covers can be supplied for holding 6 or 12 issues. 


ELECTRICITY SUPPLY TABLES AND DATA. 


This Valuable Set of Tables and Engineering Data re- 
lating to Eleetricity Supply and to Electric Traction on 
Railways and Tramways in the United Kingdom, the 
Colonies, and some important places abroad, can be obtained 
complete in handy book form, price 6s. 6d. post free, or on 
very hard paper for rough or constant use, price 8s. 6d. 
post free. A complete Index is included. 


— ———— — —— —— — — — — — x M menu s acum deus 


NEW INTERNAL COMBUSTION IDEAS. 


Last week, before the Institution of Mechanical Engi- 
neers, Mr. Н. A. Humpurey described some interesting 
developments of the internal combustion engine on novel 
lines. It has long been realised that the high temperature 
under which the cylinders of internal combustion engines 
should be worked for efficient results introduces a ditti- 
culty. Although a very high temperature is desirable 
from the efficiency point of view pure and simple, yet it is 
essential that the temperature shall not exceed a certain 
limit if trouble is to be avoided in lubrication and through 
expansion of the parts. Thus, it becomes necessary to 
cool the cylinders, and even the piston, and the larger these 
are the greater is the difficulty. 

Some years ago a gas engine was introduced in which 
the piston was actuated by a column of water, and this iu 
turn was set in motion by the explosion of the charge. 
Although the idea had a good deal to recommend it, since 
difficulties of high temperature and lubrication disappear, 
nothing very much seems to have been heard of the engine 
subsequently. The general principle, however, is revived 
by Mr. HUMPHREY, and is now extended along what appear 
to be very useful lines. Instead of working a gas engine 
of the ordinary type, itis now proposed to construct pumps 
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ELECTRICAL 
ACCESSORIES. 
REC? 


ro H. M. rut KING 


S 


SURFACE TYPE, 
2) in. diameter. 


( Regd.) 


“TWINOB” SWITCH ("9 Sr.. 
G amps. Capacity (5.2 музо), Neat and Economical. 


FLUSH TYPE, For the convenient control of Electroliers, Radiators, Hot Plates, Distribution Boards, ёс. 
13 in. diameter. Allows the use of cheaper conduit material and fronts for flush work. 


T ce TT 77 99 72 —2 Br 


J. G. WHITE & C0. 


LIMITED. 


9, CLOAK LANE, CANNON ST.,LONDON, E.C. 


CIVIL, MECHANICAL and ELECTRICAL 
ENGINEERS and CONTRACTORS. 


CONTRACTORS FOR 


Complete Electric 
Tramway 


Power House 
Equipments 


IN ANY PART OF THE WORLD. 


"n 


JUNOTION OF DONEGAL STREET AND YUHK SIHEEL, BnLFABL, PPT Telegrams : WHITTERICK LONDON. 


OPP DA 4909004 9409099900999 909460999 9090999999090004 COS 


? 


Telegraphic Address : 7 Telephone: 
Cere = Radiumlamp Ttd. — ==”= 
— SEES 
—— M н 


78, CHARLOTTE STREET, FITZROY SQUARE, LONDON, W. 


METAL-FILAMENT Radiumlamps. 


Radiumlamps are the best. 
H advantageous to all users. 

\ Durability unequalled. 

\ 3 ntensely brilliant light. 

| Unsurpassed in efficiency. 
Most economical and reliable. 


PRICE LISTS & PARTICULARS ON APPLICATION. 


| 2 | / (4 x 
As FA Radiumlamp FIT TINGS thoroughly Ventilated, absolutely 
= A Waterproof, suitable for STREET, SHOP or FACTORY Lighting, Cheap 
and Serviceable. Light-giving Capacity fram BO to 2400 с.р. 


INSPECTION INVITED. 


AGENTS APPOINTED FOR UNREPRESENTED DISTRICTS From 4 to 1000 o.p. 


SUITABLE FOR ANY VOLTAGE. 


ХУШ. 
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CLASSIFIED TRADES' INDEX TO ADVERTISERS 
IN “THE ELECTRICIAN." 


Advertisers are entitled to entries in this List FREE OF CHARGE according to the size and series of their Advertisements. 


t 


Additional entries are made at a low charge, particulars of which wi 


e forwarded on application to The Publisher." 


Bold Type entries or additional matter can also be arranged for with the Publisher. 


PAOB[ . PAGE PACE 
Accumulator Industries, Ltd. .. — Dorman & Smith.. sa "m .. 19 Indestructible Paint Co... - 27 Pitkin (J.) & Co.. ss T .. == 
African Direct Telegraph Co. . 20 Doulton & Co. s ae .. llj|India Rubber, Gutta Percha & Tee 
Allen (W. 11.) Son & Co... NE is „3| D.P. Battery Co.. Mii. de^ h e graph Works Co. . 24 Qulcke (C. F.) & Co. — 16 
Anglo American Telegraph = .. Eastern Telegraph Co. 26 | Indo-European Telegraph Co. . . 27 Radiumlamp Ltd. " . 17 
Armstrong, Addison & Со. Eastern Extension Telegraph Co. 26 Raworth, John E. Es са .. 12 
Bab у és .. 25|Edison wan Unit ectric is д xis eason Manufactunng ee = 
mug antl ig Pa ee ee — Electric Construction Co. ee rcd Johnson & Phillips * >.. ее 1 Reyrolle & Co. oe P oo . 21 
Beaumonts limited .. .. —|Electric & Ordnance Accessories co. 
British Electric Transformer Co. — Electrical Engineer Institute of Mene: Kaye (J.) & Sons. ee . -—|Sankey (Joseph) & Sons. . "s — 4 
British Engine, Boiler and Electrical spondence Instruction 13 Kelvin & . ames White . . 2 Semens Brothers & Со... — — 
Insurance Co. .. — | Electrical Power Storage Со. . — |Kemnitz & Uhlig. “э ..  7|Siemens Brothers Dynamo Works. — 
British Insulated & Helsby Cables ` 1, 30 Electrical Standardising, Testing and Kirk (Wheatley) Price & o. .. 11/Smith (S.) & Sons * s 23 
British L. M. Ericsson Manufacturing Co. 2 Training Institution = Spicer Brothers. 7 
British Thomson-Houston Co. . — |“ Electrician "' Printing and Publishing Lancashire Dynamo & Motor Co. 1 Stamm, W. e 6 
Brockie-Pell Arc Lamp Co. Slej осе i ..8, D гше Brass тошу i 7 Stearn Electric Lamp Co. .. e — 
= ott Brothers . a $5 gdon-Davies Motor Co. 3 = 
Bo a поа Conduits, Ltd .. L| Ellison (George) . 3| Lockwood (Crosby) & Son :. Trab F. FF 
Everett, Edgcumbe & Co. London Electric Firm S — i Tudo, А lator С мМ e 
Callender's Cable & Construction Ço.. 6| Evershed & Vignoles : London Electric Wire Co. E ^ |Typewriter Co. ator C»... us E 
cau dee ле instrument Co. i = Felten&Guilleaume LahmeyerwerkeA-G. 1,16 n С Green & Co.. U 12 Union Cable Co ` j . ic 
Childs (J. G.) & Co. 19| Ferranti Limited. . н “e £s Lundberg А P.) & Sons 17 Union Electric Co. ot 3 .. — 
China Furniture & Electrical Fittings Galloways Limited i3 $5 vus Й 
Manufacturers' Association. .. —|Gambrel Bes.  .. 12|Marconi's Wireless Telegraph Co. 10 Vickers, Sons & Maxim. 
Chloride Electrical Storage Co. .. —| General Electric Co . . . S. 13| Marelli (Ercole) & Co. x Wellman Seaver & Head 24 
City of London Wood Wool Co. -—|Gilbert Cilkes & o. .. 10 Maschinenfabrik Oerlikon Boi д 25 Wells (A C) & Co. 8 eus 
Clarke, Chapman & Co. . .. 30 Gluhfadenfabrik Aarau — | Mayer (H. G.) & Co. ss is West African Tel h Co. Ж '* 26 
Commercial Cable Со. .. ба .. 28 Great Central Railway .. 25 Mewburn, Ellis & Pryor.. as aa 12 Western Electri dod ap 3 
Connolly Bros. 16 Griffin (Charles) & Со. .. West Telegr аер; 26 
Cowans Limited. 5 — 5 Bros & Co. 12 Nalder Bros. & Thompson C Те oh бе: 28 
Crompton & Co. .. T rper & Brothers “ha B. e = 
ix ege (B.) & Co.. ; à 4|Weston Electrical Instrument co.. 1 
Dasnieres, V. 11 Нат Ft Accurulator Co. — | Parsons (C. A.) & Co. А .. -—|Wheatley Kirk, Price & Co. .. 11 
Davey, Pax man & Co. 16, Hendry, James 16 Pass (C.) & Son .. Я .. 10 White (J. С.) & Co. T 28 .. 1? 
Demuth Bros. x — |Henley's (W. T.) Telegraph Works Co. i Paul. R. W. : К .. li|Whittaker& o. 5 .. 
5 (W. F)& Co. . А 1! Hoo LB Telegraph T India Rubber Ө Bene rue Office és 98 Р F Зуара а HL) & Co. “з 28 . — 
ic 5 Я озрһог Вгопге РГА - - Hicox ) vn x se = 
Direct United States Cable Co.. 29! Hudson (John) & Co.'s Successors. — Pirelli & Co. s 9 oe e Wolf, RR. Vs is Я 2 
Agents (Electrical) ace | Brakes PAGE 
€ (W. er j^ 20. X Buildings, 49, Queen victoriae London, ЕС. 1 Cable Covering Мас Head, 47, Victorla-street, London SW. ................ 24 
gente or Felten uilleaume-Lahmeyerwerke Actien-Gese | veri nery 
Agent for joseph Sankey & Sons Stamm, W., 25, College-hill, London, E.C ; { : 6 
капше КИС S 111, , New Охо абре. London, EE 1,16 | Cable Supplies : ' duci M нае к шек ну ынк акы . 
t tien · Gesellschaft 
Mayer (A. C) & Со, 67, Aldersgate-street, London, EGW... уйир = British Insulated & Helsby Cables (Ltd.), Prescot, Helsby and Liverpool...... 1. 20 
Agents for Planiaworks, Ratibor and Berlin Callender’s Cable & Construction Co., Hamilton House, Victoria Embankment, 
Quicke (C. F.) & Co., 301 and 303, Euston-road, London N. WWW .. 16 London, E.C. ; and Belvedere, Rent оона 6 
Agents for Messrs. Connolly Brothers Connolly Brothers, Blackley, Manchester— London Agents: С.Е. шеке & Co., 
Accumulators (see also BATTERIES) | Felten & Gullleaume-Lahmeyerwerke Actien-Gesellschait, Mulheimon-Rhine l. 16 
Chicride Electrical Storage Co., Clifton Junction, near Manchester............ — + e йаг em on 
D.P. Battery Co., Bakewell, Derbyshire )) 8 Не s w. N Works Co., Blomfield-street, London Wall, London, 
Elec. Power Storage Co., 4, Gt. Winchester-street, E. C., and Millwall, E., London. — Жыр 770 лыс оты оа: 
ЦС Bette Co, 6j ard 8, Queen сонети, London, EC. vor, 1 [rae iy Sr Gt nt ane ad ron Ke к ^ 
tors ndon Electric Wire Co., Playhouse-yard, Golden-lane, London. Е.С... 3 4 
British Thomson- Houston Co., Rugby (England), and Branches — Western Electric Co., Norfolk House, Victoria Embankment, London, E. C. 3 
Johnson & Phillips, 14, Union- court, Old Broad- st, London; and Charlton, kent 1 | Carbons 
‘Maschinenfabrik Oerlikon, Oswaldestre House, Norfolk-street, Strand, W.C..... 25 Johnson & & Phillips, 14, Union-court, Old Broad-st, London; and Charlton, Kent 1 
Ammeters ayer (Н. C.) & Co., 67, Aldersgate-street, London, Е.С. Agents for Plania- 
i 1 T Victoria-street, Westminster, W and Coulin? Casti works, гах and Berlin аи Ее а . = 
ale Wor nde, d,, svs viva mmkß ð y ETA AE ds — ngs and Stampings 
Evershed & Vignoles, Acton Lane Works, Chiswick, London, №. .............. = Lancaster Brass Foundry, 27 and 29, Lan London, SE. 7 
ohnson & Phillips, 14, Union-court, Old Broad-st. London; and Charlton, Kent 1 d ві caster-street, Borough, Lon Б 
Kelvin i: J ames White, 18, » Cambridge st сламом DET Billiter-st, London, E. EC 2 Ceiling Fans (J.) & Sons, Albert-street Works, Bilston, Staffs. .................. — 4 
alder Bros. ompson, 34, Queen-street, Cheapside, London, ‘ns — 
Paul, R. W., Newton Avenue Works, New Southgate, London, III.. 11 Marelli (Ercole) & Co., 26, Garlick-hill, Queen Victoria-street, London, E. C.. . 11 
Weston Electrical Instrument Co., Audrey House, Ely-place, London, EC. .... 1 it Breakers 
Anti-Feuling Compositions Dorman & Smith, (Head Office and Works) Ordsal Electrical Works, Salford.... 19 
Indestructible Paint Co., King's House, King-street, London, E.C............. 27 Ellison (George), Victoria Works, 17-18, Warstone-lane, Birmingham......... 3 
Antimonial Lead Kelvin & James White, 18, Cambridge-st., Glasgow ; 11, Billiter-st., London, Е.С. 2 
Pass (C.) & Son, Bedminster Smelting Works, Bristol ...................... 10 Condenser (Adjustable Disc 
Asbestonite Candensing Tu Telegraph Co., Watergate House, York-bldgs, Adelphi, W.C. 10 
Jaroslaw, D., 5, George-street, Tower-hill, London, g., 8 І 
g Allen (W. H.), Son & Co., Bedford; and Queen Anne's-chambers, London, SW. 7 
treet, _ | Controllers 
Гаа Valuers (Mechanical па London, SE SE Wellman-Seaver & Head, 47, Victoria-street, London, S MMW. 24 
Wheatley Kirk, Price & Co., 46, Watling-street, London, E.C. ; and Manchester Conduits and Accessories 
and Newcastle-on-Tyne e 0 % % % „% % %%% % „% %% % %% % „% %%% %% „% %%% %% „%%% %%% „%%% „% „ 0 11 British Insulated & Helsby Cables (Ltd.), Prescot, Helaby and Liverpool. rears А 30 
Batteries нр e um e ee 6 
y ulton Potteries, Lambet ndon, SE. ............ 
OP nod bag ы AERE J unction, near Manchester. е е Tieg = Phillips, 14, Union-court, Old Broad-st., London; and Chariton, Kent 1 
Elec. Power Storage Co., 4, Gt. Winchester-street, E.C., and Miliwail, E, London — | ОТ am 
' d ohnson & Phillips, 14, Union-court, Old Broad-st; London; and Charlton, Kent 1 Cut Oi Б & Co., Royal Doulton Pottenes, Lambeth, London, S.E. ............ 11 
' Hendry, James, 252, Main-street, Bridgeton, Glasgow . EO ро cen ches апо кыы Очы Еее Works, Salford x. 19 
Willcox (W. Н.) & Co., 23, 34 and 36, Southwark-street, London, SE. ........ — Reason Manufacturing соо кадан: ые, Brighton 5 
Boilers (Water-Tube) ? c ри упе. оооооовоеоесоосоооооооооооовооооооооосео о 
Babcock & Wilcox, Oriel House, Farringdon-street, Е.С. .................... 25 Dynama чат Son & Co., Bedfcrd ; and Queen А chambers London: SW. 7 
Clarke, Chapman & Co., Gateshead-on-Tyne: ana 50, Fenchurch-street, London 30 Clarke, Chapman & Co., Gateshead-on-Tyne ; and 50, е re Eondon 30 
кышы ‚ Paxman & Co., Colchester; and 78, Queer: Victoria-street, London, Е.С. 16 India Rubber, Gutta Percha & Telegraph Works Co., Silvertown, London, E. .. 24 
r9 ohnson & Phillips, 14, Union-court, Old Broad-st., London; and Charlton, Kent 1 
Chloride Electrica! Storage Co.. Clifton Junction, near Manchester............ — ncashire Dynamo & Motor Co., Trafford Park, Manchester 1 
L Lancashire Dynamo & Motor Co., Trafford Park, Manchester r 1 Siemens Brothers Dynamo Works, Caxton House, Westminster, London, & W. — 
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DORMAN 
& 
SMITH, 


(Head Office & Works) 


IRON-CASED 
SOCKETS PLUGS 


For Collieries, Workshops, &c. 


Sizes up to 100 amps. 500 volts. Ordsal Electrical 
| Works, 
SEND FOR LIST. 10 amp. Socket and Plug with Earthing Pin. SALFORD.) 
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Classified Index to Electrical Trades—continued. 


Electric Bells pace | Filaments TONS ede 
British Insulated & Helsby Cables (Ltd.), Prescot, Helsby and Liv 1......1,30 Gluhfadenfabrik Aarau, Ltd., Aarau, Switzerland ....... f E ы 
British L, M. Ericsson Manufacturin Co., Byron House, 82-85, Fleet-street, : Fittings for Electric t 1,30 

naon, : and Beeston, near Nottingham .......................... British Insulated & Helsby Cables (Ltd.), Prescot, Helsby and Liverpool ...... 
Western Electric Co., Norfolk House, Victorla Embankment, London, ECG. 3 Dorman & Smith, (Head Office and Works) Ordsall Electrical Works Salford .. 19 
Electric Bells (Mining) Edison & Swan United Electric Light Co., 36-37, Queen-street, Cheapside, Lon- К 
Elec d & James White, 18, Cambridgest, Glasgow; 11, Billite-st, London, ЕС. 2 | General Blectiic Co, 69, 71 and 83, Queen Victoria street, London, ES. 1.5.13 
ectric Cranes [шеп & Phillips, 14, Union-court, Old Broad-st., London; and Charlton, Kent 1 

British Thomson-Houston Co., Rugby (England), and Branches Vid E MEAN — Lende, M P.) & Sons, Pioneer Electrical Works, 477-487, Liverpool-road, 

Electric. Light Contractors a Ln EE 
adiumlamp Ltd., 78, Charlotte-street, шоу дшге, London. .......... 17 
e oan : by (England); ec and lice E London c= Reason Manufacturing Co., Lewes-road, Brighton . — 


Henley's (W. Т.) Telegraph Works Co., Blomfeld-strest, London Wall, London, . „ Тузип-ытен, Dalston, London, N. . ... — 
. orth Wee denk eee во Dea EY vri es 
Johnson & Phillips, 14, nonet Old Broad-st., London; and Charlton, Kent 1 рышы а Aes АЕ кыы * Works, Salford . . 19 
Electric Lighting and Tramway Supplies Reyrolle (A.) & Co., Hebburn-on-Tyne: SUM nes ие Калина ое ео 
British Insulated & Helsby cabia ш ), Prescot, Helsby and Liverpool ......1,30 
British Thomson-Houston Co., КУ (England), and Branches .............. — 
Dick, Kerr & Co., Abchurch-yard, nnon- street, London, Е.С. .............. 5 
White (J. G.) & Co., 9, Cloak-lane, Cannon-street, London, Е.С. ..... ТУТУУ ‚ 17 


Electric Mining Machin 


British Thomson-Houston Co., Rugby (England), and Branches 
Electrical Porcelain 
China Furniture & Electrical Fi.tings Manufacturers’ Association (J. Macintyre & 
Co., Ltd.; Gaskell & Grocott; Bullers, Ltd.), Bryn, Sedgley, Staffs.......... = 
Electricians (Manufacturing) 
British Insulated & Helsby Cables (Ltd.), Prescot, Helsby and Liverpool ...... 1,30 ! —— 
W L. re 1 3 Co., ‚ Byron House, 82-85, eet-street, | WITH 
ndon, ; and Beeston, near Nottinghna uu 
Dorman & Smith, (Head Office and Works) Ordsal Electrical Works, Salford. ELECTRIC EQUIPMENTS 
Жыш ans (wT Telegraph Works on Bi eevee id 995 56 London Wali, London, FOR 
епіеу s e ap or omfield-street, London Wall, London, 
"EG and North Woo оа c I ELECTRIC LICHT and 
nson & Phillips, 14 Uncen Old Broad-st., London; and Charlton, Kent 
ee (A) & Co, Hebburn-on-Tyne....csccscescccceccccevcescssecevces all forms of POWER, 
ALL SIZES ‘rom { to 100 H.P. 
чин Bros. & Co., Macks-road, Bermondsey, London, S. K. i aci 
Indestructible Paint Co., King's House, King-street, London, ECCO. Р 
Paege (B.) & Co., 14, Kaiserin Augusta-Allée, Berlin, N.W. 55 І Pla $ for рр | 
Engines | Ij hg 
Allen (W. H.). Son & Co., rept and Queen Anne’s-chmbrs, Westminster, S.W. ——————— ац 


Babcock & Wilcox, Oriel H ouse, Farringdon-street, London, E. COC. 
Clarke, Chapman & Co. ‚ Gateshead-on-Tyne ; ; and 50, Fenchurch-st., London 


FOR 
Mines, Water Suppl 
Davey, Paxman & Co., Colchester ; and 78, Queen Victoria-street, London, E.C. : рру 


Wolf, R., Norfolk House, 7, Laurence Pountney-hill, London, E. C.. "— ноо d ndis 
L 
Engine Packing tion work; and for 


Wülcox (W. Н.) & Co., 23, 34 and 36, Southwark · street, London, SE. ........ driving all kinds of 


machinery for Agri- 
cultural, Domestic 
and Engineering pur- 


Í ” Stores 
Willcox (W. H.) & Co.. 23, 34 and 36, Southwark-street, London, S.E. ........ 
Engineers and Contractors 


Allen (W. H.), Son & Co., Bedford} and Queen Anne's-chmbrs, London, d 
Babcock & Wilcox, Oriel House, Farringd on street, London, CCC poses. Also for 
omson- Houston ugby (England) and Branches 
Chloride Electrical roe Co., Clifton W near Manchester CHARCINC ACCUMULATORS 
Clarke, Chapman & Co ateshead-on-Tyne ; s and 50, Fenchurch-atreet, London of Eleotrio бага & Launches. 


Connolly Brothers, Blackley, Manchester—London Ágents, F. Quicke & Co., 301 
and 303, Euston:road, N. W.. „„ „ ааваа 
Dick, Kerr & Co., Abchurch-yard, Cannon-street, London, SCC ˙· teda 
Elec. Power Stor e Co., 4, Gt. Winchester s eet E.C.; and Millwall, E.. London 
General Electric 69, 71 and 88, Queen Victoria-street, London, E. „5, 13 
F & Phillips, 14, Union-court, Old Broad-st., London} and Charlton, Kent 


WRITE for CATALOGUE Т. 


Electric 4 Hydraulic 


n Manufacturing Co., Lewes-road, Brighton гое осаат 
Siemens Brothers Dynamo Works, Caxton ouse,\Westminster, London S.W. 
. White (J. 05 ) & Co., 9, Cloak-lane, Cannon- street, London, E. ......... SN 
F Wolf, R., Norfolk House, 7, Laurence Pountney-hill, London, E.C...... НТИ" 
ans 
British Thomson-Houston Co., Rugby (England), and Branches High-Class 
Edison E a United Electric Light Co., 36-37, Queen-street, Cheapside, Lon- 10 Wind Turbine lighting our Works Push Button Sen 
M ] ⅛ Ö ʃʃ ʃ 1ʃ]qnnn˙‚,. а санаан 
General Electric Co. 69, 7] and 88, Queen ViciBria-street, London, E.G. ......5,13 with equivalent of 150 8c.p. lampe. Goods and Service. 
Marelli (Ercole) & Co., 355 Garlick-hill, Queen Victoria-street, London, E.C. . 11 — 


Feeder and Switch Pillars J H СНІ р TD Willesden Creen, 
Fi 55 Cable & Construction Co., Hamilton House, Victoria Embankment 6 в m & By » LONDON, N.W. 


Spicer Brothers, 19, New Bridge-street, London, Е.С. Co Q .. 7 


& 
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NEW BOOKS Ready and in Preparation 


NEW EDITION. J à 15s. net. 
SUBMARINE CABLE LAYING & REPAIRING. By Hx Pinson. 
Price Os. net. 


BOILE R F EE ED WATER: А PRACTICAL TREATISE ON ITS QUALITY, o е PURIFIOATION. 


A. ANDERSON, B.Sc. (Lond.), F. I. O., 
NEW EDITION. Price 5s. net. 


SIGNALLING ACROSS SPACE WITHOUT WIRES. CHAPTER ON TUNING 


FOURTH EDITION. Prise Ob net 
STUDENTS' GUIDE TO SUBMARINE CABLE TESTING. 
Fu Illustrated. Svo. Price бв. net. 


THE MECHANICAL DESIGN AND CONSTRUCTION OF 
COMMUTATORS. By H4 LIVINGSTONE. 


Fully Illustrated. 8vo. Price 8s. 6d. mmm 

ELECTRIC BLASTING APPARATUS AND. ‘EXPLOSIVES : 
WITH SPECIAL REFERENCE TO COLLIERY PRACTICE. 

PULL PROSPECTUS FREB BY POST ON REQUEST. By W, MAURICE, M. I. M. E., A. M. I. E. E., ° 

Price 2s. Od, net. For the Pocket. = 

HANDY COPPER WIRE TABLES AND FORMULA. 


FOR EVERYDAY USE IN FACTCRIES AND WORKSHOPS. 


With Squared and Ruled Paper Interleaves 
e rotes, ыс * By P. B. DOWN, wn. Ex., A. M. I. M. E. 


ustrated. Price Зв. Od. net. 


3 FOR TRAMWAY CARS, NR m. savers, мл.ю.ю. 
ustrated. 8 vo. Price Зв. 6d. 


ELECTRIC FURNACE IN IRON AND STEEL PRODUCTION. 


By JOHN B. C. KERSHAW, 
ООО Pages. Over 600 Illustrations. Price 25s. net. 


ELECTRIC TRACTION ОМ RAILWAYS. 


By PHILIP DAWSON, M. I. C. E., M. I. E. E. 
Price Зв. Od. net. 


THE SHOT-F IRER’ S GUIDE : ^ "OT THE PREVENTION OF BLASTING ACCIDENTS. 


WM. MAURICE, A. M. I. E. E., &c. 


Price 6s. 6d. net. 


THE ALTERNATING CURRENT COMMUTATOR MOTOR. 


Also containing a Section entitled THE LEAKAGE OF INDUCTION MOTORS. 


IN PREPARATION. 

HANDBOOK OF COMMERCIAL TELEPHONY. syw. arran. 
IN PREPARATION. 

ELECTRIO CRANES AND HOISTS. By н. н. BROUGHTON. 
IN PREPARATION. 


ELECTRIC MAINS AND DISTRIBUTING SYSTEMS. 


By J. R. DICH, B.Sc., M. I. E. E., and F. FERNIE, A. M. Inst. C. E. 


“THE ELECTRICIAN” PRINTING а PUBLISHING COMPANY, LIMITED, 1, 2 & 8, Salisbury Court, Flest Street, London, England; 
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REYROLLE 


repeated 


The line drawing clearly shows 
how the handle is kept cool. 


FUSE PANEL wrt 
-FRONT CONNECTIONS, 


FUSES 


Can be depended upon to clear 
short  circul 


short осыны 


without deterioration. 


Sizes up to 600 amperes. 
Pamphlet 2 gives full particulars. 


—— Fuse wire is threaded. 


ш 
3g <= 
ч 
= 
2 
‚© 
12 
x| 
= 
m we 
o 
3 
2 | 


LOW PRICES. 
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Classified Index to Electrical Trades—Continued. 


— 


баз Engines 


Generating Plant 

Clarke, Chapman & Co., Gateshead-on-Tyne } and 50, Fenchurch-street, London 

Felten & Gullleaume-Lahmeyerwerke A.-G., Frankfort-on-Main ...... 
Globes and Shades 

Johnson & Phillips, 14, Union-court, Old Broad-st., London] and Charlton, Kent 
Heating Apparatus. 

Therma Limited, Schwanden, Switzerland ........ 
Hydraulic Presses 

Stamm, W., 25, College-hill, London, E.C. ....... РРР кэз 
india Rubber 

Willcox (W. H.) & Co., 23, 34 and 36, Southwark-street, London. S.E. ........ 
Indicators 

Reason Manufacturing Co., Lewes-road, Brighton 
Instruments 


British Insulated & Helsby Cables (Ltd.), Prescot, Helsb d Liverpool ...... 
British L. M. Ericsso Man ise, 82-85, Fle 


22 „„ 6 „„ „„ nee ee э о о э э ө 


British Insulated & Helsby Cables (Ltd.), Prescot, Helsby and Liv Less] 


China Furniture & Electrical Fittings RAD шаа ee 0. acintyre & 
taffs. 
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Davey, Paxman & Co., Colchester; and 78, Queen Victorla-street, London. Р.С. 


Lamps PAGE 
British Thomson-Houston Co., Rugby (England), and Branches ............ 
коп 3 ода United Electric Light Co., 36-37, Queen-street, Cheapside, Lon- i 

оп; Е.С; E E E A gre se bi a as i 
General Electric Co., 69, 71 and 88, Queen Victoria-street, London, E.C....... 5, I3 
ohnson & Phillips (Arc), 14, Union-ct., Old Broad-st., Lond.; and Charlton, Kent 1 
adiumlamp, Ltd., 78, Charlotte-street, Fitzroy-square, London, W. ........ 17 
Reason Manufacturing Co., Lewes-road, Brighton . — 
Regina Arc Lamp Works, Cologne Sülz, Germann g . 24 
.,, lemens Brothers Dynamo Works, Tyssen-street, Dalston, London, L.. . — 

Lifts (Hydraulic) 

Childs (J. G.) & Co., Willesden Green, London, N.W. .............. vb 19 

Lightning Conductors , 
Johnson & Phillips. 14. Union-court, Old Broad-st., London: and Charlton, Kent 1 

Locomobiles 
Wolf, R, Norfolk House, 7, Laurence Pountney-hill, London, E.C............. 2 

Lubricants 
Willcox (W. Н.) & Co., 23, 34 and 36, Southwark-street, London, SE. ........ — 

Manufacturers | 
Phosphor Bronze Co., 87, Sumner-street, Southwark, London, S. KEK. ⁊ 3 

Meters (Eleetr 
British Thomson Houston Co., Rugby (England), and Branches (ais, = 
Ferranti Limited, Hollinwood, Lancs, .................................... 9 
[ошо & Phillips, 14, Union-court, Old Broad-st, London; and Charlton, Kent 1 

eason Manufacturing Co., Lewes-road, Втірћіоп ........................ > 

Microphones 
British L. M. Ericsson Manufacturing Co., Byron House, 82-85, Fleet-street, 

London, E.C. ; and Beeston, near Nottingham ............... — su. 2 

Motors (Electric) 

British Thomson-Houston Co., Rugby (England), and Branches e — 
Dick, Kerr & Co., Abchurch-yard, Cannon-street, London, ECW. às 8 
Felten & Guilleaume-Lahmeyerwerke A.-G., Frankfort-on-Main ...... ER ak ‚1,16 
India Rubber, Gutta Percha & Telegraph Works Co., Silvertown, London, E. .. 24 
[ер & Phillips, 14, Union-court, Old Broad-st., London; and Charlton, Kent 1 

cashire Dynamo & Motor Co., Trafford Park, Manchester 1 
Langdon-Davies Motor Co., Southwark Works, Deverell-street, London, SE. .. 3 
Marelli (Ercole) & Co. 26, Garlick-hill, Queen Victoria-street, London. E.C. 11 
Maschinenfabrik Oerlikon, Oswaldestre House. Norfolk-street, Strand, W.C..... 25 
Siemens Brothers Dynamo Works, Caxton House, Westminster, London, SW. — 

Motor Starters 
Ellison, George, Victoria Works, 17-18, Warstone-lane, Birmingham .......... 3 
Reyrolle (A.) & Co., Hebburn-on- Tyne J ОТОТ РЕ. | 

Non-Conducting Composition 
Willcox (W. H.) & Co., 23, 34 and 36, Southwark-street, London, S ........ — 

Non- isable Watches е 
Smith (S) & Son, 9, Strand, London, W. C. оросоовеваовсвгеоеосовгоововоевооосвов о ое 23 
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NEW AND REVISED EDITION. About 600 pages and 300 specially drawn Illustrations. Price 158. nett. 


SUBMARINE CABLE LAYING « REPAIRING 


By Н. D. WILKINSON, M.I.E.E., &c. 


Author of ‘‘ Electric Tramways in the United States and Canada,” “Electric Lifts," &c., Joint Author with Dr. A. E. Kennelly of “ Practical 


Notes for Electrical Students," &c., &c. 


This work describes the procedure on board ship when removing a fault or break in а submerged cable and the mechanical gear used in 
different vessels for this purpose; and considers the best and most recent practice as regards the electrical testa in use for the detection and 
localisation of faults, and the various difficulties that occur to the beginner. It gives a detailed technical summary of modern practice in 


Manufacturing, Laying, Testing and Repairing а Submarine Telegraph Cable. 
prepared with the object and hope of helping men in the cable services who are looking further into these branches. 


Price 12s. 6d. nett, post fre. ; abroad, 13s. 


MOTIVE 


POWER AND GEARING 


FOR ELECTRICAL MACHINERY : 
A Treatise on the Theory and Practice of the Mechanical Equipment of Power Stations for Electric Supply, and for Elec‘ric Traction. 


By E. TREMLETT CARTER, C.E., M.LE.E, F.R.AS., F.P.8. (Lond.), &c. 
REVISED BY MR. GEO. THOMAS-DAVIES. 


"THE ELECTRICIAN” PRINTING & PUBLISHING CO., LTD., SALISBURY COURT, FLEET ST., LONDON. 
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Telegraph Engineers РАСЕ 


Ой Сапз РАСЕ 
Wells (A. С.) & Co., 99, Midland-road, St. Pancras, London; and Manchester.. 3 
Willcox (W. H.) & Co., 23, 34 and 36, Southwark-street, London, S. K.. — 

Oil Cisterns 
Wells (A. C.) & Co., 99, Midland-road, St. Pancras, London} and Manchester.. 3 

„ Willcox (W. H.) & Co., 23, 34 and 36, Southwark-street, London, S.E. ........ — 

Oil Filters 
Wells (А. C.) & Co., 99, Midland-road, St. Pancras, Londons and Manchester.. 3 
Willcox (W. H.) & Co., 23, 34 and 36, Southwark-street, London, S. K.. — 

Paints, &c. 

Indestructible Paint Co., King's House, King-street, London, E. CCC. n 27 
Paege (B.) & Co., 14, Kaiserin Augusta-Allée, Berlin, N.W. 5 ....... — EN ` 

Patent Agents | 
Lorrain, J. G., Norfolk House, Norfolk-street, Strand, W. ................ 12 
Mewburn, Ellis & Pryor, 70-72, Chancery-lane, London, М.С............... 4 12 
Raworth, John E., Queen Anne's-chambers, Westminster, London, S.W. ...... 12 

Portable Wavem 
Marconi's Wireless Telegraph Co., Watergate House, York-bldgs., Adelphi, W.C. 10 

Publishers 
Cassell & CO., La Belle Sauvage - yard, London, E.C. ........................ 13 
Constable & Co., 10. Orange-street, Leicester-square, London, W.C. ........ — 
** Electrician " Printing & Publishing Co., Salisbury-court, Fleet-street, London 8, 20 
Crit£n (Charles) & Co., Exeter-street. Strand, London, W.C. ................ — 
Harper & Brothers. 45, Albemarle-street, London, W. ...................... — 
Lockwood (Crosby) & Son, 7, Stationers’ Hall-court, London, Е.С............. — 
Whittaker & Co., 2, White Hart-street, Paternoster-square, London, E.C....... — 

Pumps 
Allen (W. H.), Son & Co., Bedford and Queen Anne's-chmbrs, Westminster, SW. 7 
Clarke, Chapman & Co., Gateshead-on-Tyne ; and 50, Fenchurch-street, London 30 
Willcox (W. Н.) & Co., 23, 34 and 36, Southwark-street, Lor on, S. ........ — 

Railways 
Great Central Ratlway ]ↄ y ↄð ͥ ^" 25 

Schools and Colleges 
Electrical Engineer Institute of Correspondence Instruction, 408, Norwich House, 

13, Southampton-street, Holborn, London ........... C 13 
Electrical Standardising, Testing and Training Institution, Faraday House, ¢6- 
70, Southampton-row, London, W.C. ..................... КЕРТ ec. = 
Sheets апа Stampi for Dynamos, Motors, &c. 
Sankey (J.) & Sons, Albert-street Works, Bilston, $їаНз..................... 4 
ering 
Kemnitz & Uhlig, 2, Barnim-strasss, Berlin NO. €6900060090009*99090902500069€90699 7 

Speed Indicators 
Smith (S.) & Son, 9, Strand, London, W. c он 23 

Steam Engine Indicators 
Elliott Brothers, Century Works, Lewisham, London, S. K... ccs. © 

Stoneware and Porcelain 
Doulton & Co.. Royal Doulton Potteries, Lambeth, London, S ............ 11 


Suppl. es for Cable Ships 


Indestructible Paint Co., King's House, King-street, London, EC............. 27 
.Johnson & Phillips, 14, Union-court, Old Broad-st., London; and Charlton, Kent 1 
Switches and Switchboards 

British Insulated & Helsby Cables (Ltd.), Prescot, Helsby and Liverpool . I, 30 
Dick, Kerr & Co., Abchurch- yard, Cannon-street, London. Mcr d. 8 
Dorman & Smith, (Head Office and Works) Ordsal Electrical Works, Salford .. 19 
Ferranti Limited, Hollinwood, Land ааа аана 9 
India Rubber, Gutta Percha & Telegraph Works Co., Silvertown, London, E. .. 24 
een & Phillips, 14, Union-court, Old Broad-st., London; and Charlton, Kent 1 
elvin & James Whit», 18, Cambridge-st., Glasgow; 11, Billiter-st., London, EC. 2 

m Prid (А. P.) & Sons, Pioneer Electrical Works, 477-487, Liverpool-road, 

ndon, xl c Epp wee a Wa 
Nalder Bros & Thompson, 34, Queen-street, Cheapside, London, E.C. ..... — 
Reyrolle (A) & Co., Нерошт-оп-Тупе............ 21 


Tap? See ier fr ea e 


Connolly Bros., Blackley, Manchester—London Agents: С. F. Quicke & Co., 301 
an 303, Euston-road, N.W. e€-.0e6e6009060909060000602000090090600025828399* 00990 


ng 
British Insulated & Heisdy Cables (Ltd.), Prescot. Helsby and Live 1 


The testing section and details of boardship practice have been 


.1, 30 


Henley's (W. T.) Telegraph Works Co., Blomfield-street, London Wall, London, 

E.C.; and North Woolwich .......... JJ „ í 
Johnson & Phillips, 14, Union-court, Old Broad-st., London ; and Charlton, Kent 1 

Telephones 
British Insulated & Helsby Cables (Ltd.), Prescot, Helsby and Liverpool ...... 1, 30 
British L. M. Ericsson Manufacturing Co., Byron House, 82-85, Fleet-street, 

London, Е.С. ; and Beeston, near Nottingham ..................... Meee ce 

Western Electric Co., Norfolk House, Victoria Embankment, London, W. C. 3 
Telephone Apparatus 

British L. M. Ericsson Manufacturing Co., Byron House, 82-85, Fleet-street, 

London, E.C. ; and Beeston, near Nottingham ....... eee „ 2 
Testing Sets 

Elliott Brothers, Century Works, Lewisham, London, S. kk... q 6 

British Thomson-Houston Co., Rugby (England), and Branches — 

Felten & Guilleaume-Lahmeyerwerke A.-G., Frankfort-on- Main ...1,16 

Ferranti Limited, Hollinwood, Lancs. 45.4...» hk oes важеа eee esi 9 

Johnson & Phillips, 14, Union-court, Old Broad-st., London; and Charlton, Kent 1 
Transmitters 

British L. M. Ericsson Manufacturing Co., Byron House, 82-85, Fleet-street, 

. London, E.C. ; and Beeston, near Nottingham ........ eere 2 

Turbine (Hydraulic) Makers 

Gilbert Gilkes & Co., Kendal *09699090606006€62308000200€00€0080028990000046€000020€9€08000990600€09 10 
Turbine (Steam) Makers 

British Thomson-Houston Co., Rugby (England), and Branches _- 

Maschinenfabrik Oerlikon, Oswaldestre House, Norfolk-street, Strand, W.C..... 25 
Turbine (Wind, Makers 

Childs (J. С.) & Co., Willesden Green, London, N. WWm· P PP 19 
Underground Mains 

Callender’s Cable & Construction Co., Hamilton House, Victoria Embankment 3 

and Belvedere, Ke онаа раа ERAN ARTE ERAN 6 

Johnson & Phillips, 14, Union-court, Old Broad-st., London; and Charlton, Kent 1 
Varnish 
Griffiths Bros. & Co., Mack's-road, Bermondsey, London, S. E:... xaxa ke 12 
. Indestructible Paint Co., 31, King's House, King-street, London, Е.С. ........ 27 
Paege (B.) & Co., 14, Kaiserin Augusta-Allée, Berlin, N. W. 4 
Voltmeters | 
Everett, Edgcumbe & Co., 87, Victoria-street, Westminster, S.W., and Collindale 
Works, Hendon, K ⅛ «ß! ” .= акк — 
Evershed & Vignoles, Acton-lane Works, Chiswick, London, GVZ — 
[non & Phillips. 14, Union-court, Old Broad-st., London; and Charlton, Kent 1 
elvin & James White, 18, Cambridge-st., Glasgow; 11, Billiter-st., London, E.C. 2 
Nalder Bros. & Thompson, 34, Queen-street, Cheapside, London, E.C. ........ — 
Weston Electricai Instrument Co., Audrey House, Ely-place, London, EG... 1 
Watches (Non-Magnetisable) 

Smith (S.) & Son, 9, Strand, London, WC сезиз A ce AARAU RR 23 
Water Softeners 

Doulton & Co., Royal Doulton Potteries, Lambeth, London, SE. ............ И 
Wavemeters (Portable) | 

Marconi's Wireless Telegraph Co., Watergate House, York-bldgs., Adelphi, W.C. 10 
Wire Covering Machines 

Johnson & Phillips, 14, Union-court, Old Broad-st., London; and Charlton, Kent 1 

Stamm, W., 25, College-hill, London, E.C. ......... “КОЕР „ ss 6 
Wire (Covered and Uncovered) | 

British Insulated & Helsby Cables (Ltd.), Prescot, Helsby and Liverpool ...... 1.30 

Connolly Brothers. Blackley, Manchester London Agents: С. F. Quicke & Co., 

301 and 303, Euston-road, NW ˙.! Rn senses 16 
Felten & Guilleaume-Lahmeyerwerke A.-G., Mulheim-on-Rhine.............. l, 16 
Henley's (W. T.) Telegraph Works Co., Blomfield-street, London Wall, London, 

EG and North: des з жй я бажа кка неса сарана 1 

ohnson & Phillips, 14, Union-court, Old Broad-st., London; and Charlton, Kent 1 

ndon Electric Wire Co., Playhouse-yard, Golden-lane, London, E.C. ........ 4 

Phosphor Bronze Co., 87, Sumner-street, Southwark, London, S. K.... 9 
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S. SMITH & SONS, тор, 


Watch Makers to the Admiralty, 4 — 
Jewellers and Clock Makers. y == 


* HIGHEST HONOURS at Kew 


— = Grand Prize and Diploma of Honour, 
» ! FRANCO-BRITISH EXHIBITION, 1908 


for English Watches, 1908. NON- NON- 
NON- INN NON- MACNETIC. MAGNETIC. 

MAGNETIC, i) MAGNETIC, SPLIT SPLIT 
63 / - AR 63 / А SECONDS. SECONDS, 


NON-MAGNETISABLE LEVER CLOCKS 


Manufactured for Electric Lighting 

Stations, o Rooms, Electric Railways, &c. 
Cases made for fixing to Switchboards, Bulkheads, &c. 

— — Lever Movement. Solid Brass Cases, Palladium 

t ш Escapement, From £1 158. to £20. 


— 80-Minute 

* в k 7 
in order to meet an ever-increasing demand SPECIAL QUOTATIONS forthese particular Clocks on application Recording 
for a reliable instrument at a low price 


Я ча Action 
Invaluable to all Engineers for timing 


ын np yero е амын Un i BEST QUALITY and , intermediate — Ti 
wnic as the as our y Jewe eyless Lever, Оху or 
Popular Түр, е7 VALUE OBTAINABLE. Nickel Cases, @4 48. Silver Cases, £4 15s 


: x ; SIMPLE 30-Minute RECORDING CHRONOGRAPHS 
Sterling Silver ог Oxydised Steel Cares, 283 38. Nickel or Steel Cases, £1 18., £1 109. & £2 108. 


Write for Illustrated Catalogue WATCHES, CLOCKS, JEWELLERY. 


Rove? Warrants. 9, STRAND, LONDON. 
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„ A424 A4 A1 The Oldest and Best Weekly 
BATA 1 2 214 BS: V. , 
A BOY AAA oH ee , Electrical Journal. 
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LONDON, ENCLAND. 


TELEGRAPHIC ADORE: S : “ELECTRICIAN NEWSPAPER LONDON.” TELEPHONE No. 849 HOLBORN. 
A FULLY ILLUSTRATED 


MONTHLY RECORD OF ELECTRICAL INDUSTRIAL PROGRESS. 


/ INFORMATIVE FOR MANUFACTURER AND BUYER ALIKE. / 


The only Monthly Publication devoted exclusively to An exceptional publicity medium for directly reaching 


the interests of the Electrical and Allied Industries, those connected with the Industrial Applications of 
Electric Power, 


The recognised medium for descriptive Articles dealing Affords adequate space to Fully Illustrated Descriptions 
specially with Motor Installations in the leading indus- of New and Standard Plant, Apparatus and Materials for 
trial establishments of the world, fully illustrated, all Electrical and allied purposes. 


MANUFACTURING EFFORT is worse than useless without EFFECTIVE PUBLICITY. 


World-Wide and VVellDirected Circulation. 
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SILVERTO 


Cables: 


Electric Light, Telegraph, Telephone, Submarine. 


o 
Wires: Dynamos: 
A Insulated India-Rubber or Gutta- Compound Wound, Shunt or Series, 
Percha, Cotton and Silk Covered. for Electric Light and Power. 
Motors: 
Belt or Direct Drive, for all classes of service. 


PRICE LISTS ON APPLICATION. 


THE INDIA-RUBBER, GUTTA-PERCHA 
AND TELEGRAPH WORKS CO., Ltd. 


HEAD OFFICES: 
106, Cannon Street, London, E.C. 


WORKS: 
Silvertown, London, E. 


MANUFACTURES 


2294449979“ 


THE 


CONTA UNIVERSAL 
= ARC LAMP = 


ENTIRELY WITHOUT CLOCKWORK. 


Self regulating. Circular Carbons. 
Can be converted from Continuous 
to Alternating Current and vice 
versa, the same carbons serving 
without alteration. The Conta 
Lamp is the Best and the Cheapest. 


y a ON ў 
„ N 
IE 1 \ SSS А 
7 7 f \ * B DD Ņ 
% p T NS OWN ~ ~ 
AMEN IA DD 
n." 7 2 ' E j і NOON ` 
ЛЛ 22 "il^ С VAY 
оГ P, ГА В ' T N N 3 . 
SIL MAM LAM . А v! NN | NN, 
TELEPHONE , А о AAAS “6 
Р Af ff, , , (iN № SN 
E 77, Д ШШ А VA \ 
L py e CGH; / 7 а a Print Prom -ом оом М “М \ № ` 


ЭУ DP od 


7. e 


ASS. 


HELIA Economical Lamps, totally 
enclosed, 60 hours with one 
trimming. 

RECINULA MINIATURE Lamps, totally 
enclosed, 30 hours with one 
trimming. 

REGINA Aro Lamps, 300 hours with 

one trimming, totally enclosed. 


REBOFA Flame Lamp, 3 or 6 in series. 


) АКС LAMPS for апу 
/ SPECIAL PURPOSE, 
For INDIRECT or DIRECT LICHTINC. 
Catalogues sent on application. 


— a a 


//////\ ALTERNATING CURRENT RECTIFIER 
„„ (NODON'S PATENT). 
PARET Low First Cost. HIGH EFFICIENCY. 


— —— e —— 


REGINA ARC LAMP WORKS, Ltd. 


COLOGNE-Sülz, Germany. 


/ / / / 
/ / / 
FEN / No Моуімс Parts. INDEPENDENT ОЕ PrRIODICITY. 
/ FJ] — 7 - 
/ ГИ. / ЕЯ. | 
/ / / / | 1 / | 
/ 4 % 7 I | li | | | | | | | 
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which act directly from the impulse given by the explo- 
sion without any of the rotating or reciprocating parts 
commonly associated with pumps. Briefly, the pump may 
be described as a U-tube containing a certain quantity of 
water which oscillates. If at one end of this tube an ex- 
plosive charge is introduced above the water, and the 
explosion is so timed as to take place when the oscillating 
water is standing at its highest point in that particular leg 
of the tube, then the water will be maintained in oscilla- 
tion quite easily, and since it will be periodically forced to 
a much higher level in the other leg this principle may be 
used to construct a pump. The idea is commendable for 
its simplicity, if for nothing else, and in engineering prob- 
lems simplicity counts for a very great deal. In actual 
practice such a pump appears to have considerable advan- 
tages. The number of moving parts is extremely small, 
being limited to merely a few valves for controlling the 
water, the explosive charge and the products of combus- 
tion. Consequently, the cost of the device is very low. It 
has the further advantage that the efficiency is considerably 
higher than that of the ordinary gas engine, particularly 
for low lifts. This remark applies essentially to such pres- 
sures аз 20 Ib. per square inch. 

To the electrical engineer the question of greatest interest 
is whether this principle can be applied to the operation 
of electric generating stations. In the abstract of Mr. 
HuMPHREY'S Paper given elsewhere it will be seen that 
the author makes certain suggestions, which consist prac- 
tically in converting the ordinary power station into an 
hydro-electric station. Water is pumped into receivers 
so as to be maintained at a certain pressure, and the water 
at this pressure is used for driving turbines which are 
coupled to ordinary electric generators. The gas for the 
pumps is supplied by gas producers of one form or another. 
It may be said, therefore, that the gas engine of an ordi- 
nary gas-driven station is replaced by a gas pump and water 
turbine; or it may be said that the, station is converted 
into an hydro-electric plant, in which the water power 
is supplied by a producer and gas pumps. The extent to 
which such an idea is practicable depends upon two 
quantities—namely, first cost and overall efficiency. Of 
these, the first cost depends upon the pressure to which the 
water is pumped ; for the higher this pressure the lower is 
the first cost of the turbine per horse-power. The efficiency 
to be considered is the combined efficiency of the gas pump 
and the water turbine, and the question that arises is 
whether this can be greater than that of a gas engine alone. 
Obviously, the two questions must be considered together, 
as they are very closely interconnected, more particularly 
when it is remembered that the lower the head the higher 
is the efficiency of the pump, but the higher is the cost of 
the water turbine and attendant pipe work. In the usual 
hydro-electric station the water when once obtained costs 
nothing, the only charges to be taken into consideration 
being the capital cost of the hydraulic works and their 
maintenance. In the suggested scheme the prime cost of 
the gas plant would be low, but, ou the other hand, the cost 
of pumping, although a lower figure than can be generally 
assumed, nevertheless amounts to something appreciable. 
There would appear to be some pressure for which the con- 
flicting conditions give the best results, and this particular 
value forany case will, nodoubt, become evident when further 
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experience has been gained. "These are questions, however, 
which must be left open until more detailed information is 
available. For the moment all that can be said is that the 
new principle opens up various possibilities, and Mr. 
HUMPHREY is to be congratulated upon the way in which 
he has developed the idea. 


REVIEWS. 


ned works can be had from TAG Electrician Office, post 
rice, adding 8d. for books published under 3s. Add 
oreign books.) 


— — 

Technical —— By Dr. Gustav ZkuNEB. Translated 
from the Fifth Edition of ne der Mechanischen War- 
methearie by J. F. Klein. (London: A. Constable & Co.). 
Pp. lxxii. — 941, 368. net. 

À series of peremptory letters from the Editor, developing 
into vituperative interviews, when the reviewer has had a book 
little more, than two years, is apt to engender a feeling of irrita- 
tion towards that book. It i is, however, completely allayed and 
soothed by the perusal of such a work as Zeuner's classical 
treatise translated into flowing American by such a collaborator 
as Dr. Klein. Zeuner's has been for many years the standard 
work on technical thermodynamics in Germanv, and it has been 
through five editions, as thermodynamics is a science that has 
been growing continuously, though the first principles were 
fully worked out more than half a century ago. We now have 
an English translation of the last edition, which we remember 
coming out a year or two ago. 

The book does not follow the conventional lines of an English 
treatise. It begins with a general introduction to the study of 
thermodynamics along the usual lines, and then goes on to 
discuss the thermodynamics of gases in the usual way. The 
author then devotes much attention to the flow of gases through 
orifices, and so on. Most of this is interesting to compara- 
tively few readers ; but those who do want it, want it very much, 
and cannot well get the information anywhere else. No doubt 
Dr. Zeuner wished his book to have German completeness, and 
he has thoroughly succeeded. The result is that we get a large 
work containing an enormous amount of information ; in fact, 
it is really à work of reference on a very complete scale, written 
In such а way that any reader (who has more than two years to 
spare) can read it straight through as a well-thought-out con- 
nected treatise. The theory of hot air engines, for instance, 
is not of much practical importance, but it is just as well to 
have it fully developed and made as intelligible as possible. 
The discussion of the theory of internal combustion engines 
brings the author to the end of the first volume. 

The second volume begins with no less than 370 pages of 
discussion on the thermodynamics of vapours as contrasted 
with gases proper. Steam is only one example. The problem 
of the liquefaction of air, for instance, comes into this section. 
We have then about 100 pages devoted to the special thermo- 
dynamics of the steam engine. 

The book finishes up with 60 pages of tables in French and 
English units. 

Without the least wish to criticise Dr. Zeuner's work, it 1s 
much to be regretted that the English and French " units " 
are equally inconvenient and absurd. The French system has 
temperature in Centigrade and absolute. The pressure is in 
millimetres of mercury, which for purposes of calculation is 
idiotic, though usual in physics as well as engineering. For 
caleulation in the metric system the pressure should be in 
megadynes per square centimetre. Heat is measured in 
calories. Ав engineers are dealing with energy, and as the 
joule is the unit of energy, it saves a coefficient if heat is given 
in joules, and not in calories, which involve the specific heat 
of water. Zeuner does not give the entropy in his tables. It is 
generally given in а unit to which Prof. Perry has given the 
apt name of “ Rank”; but again it would be much simpler 
to give it in units corresponding with the joule, and not in- 
volving the specific heat of water and a coefficient. 

In English we work in Fahrenheit temperatures because they 
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involve most trouble. Our pressures are in ff).. . ̃ жары ал per square 
inch, which is all right if people want to work in pounds and 
inches. as they do. Low pressures, however, are measured 
in inches of mercury read backwards, so that the lower the 
pressure the larger the number of inches, till you get to an 
arbitrary number which depends on the state of the weather. 
Heat is taken in an English version of the calorie. ,One's 
results generally have to be calculated several times, and 
if two results agree and the rest all differ, the calculation was 
probably right in the case of the two. It is generally simpler 
to convert all the data into C.G.S. and bring the results into 
English or French units later. We hope Dr. Zeuner will, in 
his next edition, give up English and French and give us a set 
of units worked out with Teutonic completeness and logic. The 
present confusion is not the fault of Dr. Zeuner, but of people 
who like confusion and stick to customs because thev are old. 
Comparing some of the tables with Peabody’s earlier and latest 
editions, they agree with the earlier and not with the re-cal- 
culated figures. 

To conclude, the book is an encyclopedic work on technical 
thermodynamics which has no equal in any language. No 
small credit is due to Dr. Klein for his excellent translation. 
Much more than knowledge of the language is necessarv in the 
translation of such a work. Dr. Klein has complete mastery 
of the two languages and knowledge of thermodynamics, and 
perfect sympathy with the author, thus producing a valuable 
treatise for the American and English engineer. The book is 
well printed and bound, some wrinkles, such as spacing letters 
of an emphasised word instead of putting them in italics, being 
taken from the German. By the way, in a study that gets 
damp in the sort of summer weather we have in England, the 
books by American authors are apt to get mouldy, especially 
books sent for review. This may be because they are well 
written and less dry than those of other nationalities, but it may 
be because American bookbinders omit an antiseptic from their 


paste. If so, perhaps they will amend their ways. 
J. SWINBURNE. 
жеш and Cutting Metals by Aid of Gases or Electricity. 


Ву L. А. Grotu. (London: Archibald Constable & Co) Pp. xi— 


281. 10s. 6d. net. 

Ап immense quantitv of literature on this subject is in 

existence, but, being generally scattered in numerous technical 
journals and periodicals, is not readily accessible. The writer 
of this book has endeavoured to place in a handy compass the 
principal available information regarding the use of compressed 
gases and electricity for welding and cutting metals, and а 
considerable part of the book is made up of extracts and 
reprints of published articles on the subject, supplemented by 
descriptions of various forms of apparatus employed in con- 
nection with the different processes. The book suffers, 
common with others of the same class, in presenting a adit 
of facts relating to alternative methods of working without an 
A comparison of the true merits of each, the advan- 
tages and disadvantages being given largely by the interested 
manufacturers. The author is handicapped by having to 
express his thoughts in what is, to him, a foreign language, 
and this results at times in imperfectly constructed sentences, 
the meaning of which is somewhat obscure. 

Of the 267 pages comprising the book, only about 60 pages 
are devoted to electric welding. the remainder relating entirely 
to the use of compressed gases. Although it may be truc, as 
the author states, that the latter method " has established 
itself with an amazing rapiditv," gas welding has vet to prove 
its superiority over electric welding except for repairing cast- 
ings, &c., and seam weldings ; and even in the latter case elec- 
tric welding, as recently developed, possesses some advan- 
tages. It is erroncously stated that electric welding is a pro- 
cess having recourse to fusion of the metal. This is true only 
of autogenous welding bv the electric arc, which is not really 
electric welding at all, although frequently so described. T he 
early historv of are welding is traced, but the statement that 
electric w elding was introduced some 15 vears since is Inaccu- 
rate. Arc welding dates back to 1881. and the Thomson 
process of electric welding was patented in 1886. 


Sev eral misprints are noticeable; on page 110 the word 

" watts" should evidently read “volts.” A good many 
applications of the Thomson system are described, and also 
the welding of pipe fittings, but it is not stated that for the 
latter, as described, the are method is employed. Onlv one 
example of the comparative cost of electric and forge welding 
is given, but as the size of rod referred to is evidently 0-45 sq. in. 
instead of 45 sq. in. as stated, it is of little use. The book 
gives а general idea of the use of compressed gases and elec- 
tricity for welding purposes. 


The Principles of Alternating Currents. By Ерслк T. LARNER. 
(London: Crosby Lockwood & Son.) Pp. viii.—132. 38. 64 net. 


Alternating Currents Simply Explained. By A. W. MARSHALL. 
(London: Percival Marshall & Co.) Pp. 82. 6d. 


The first of these books is for the professional, the second for 
the amateur. Mr. Larner has produced a very useful work on 
a difficult subject, or perhaps, to put it more correctly, what 
proves a difficult subject if not properly treated. The weakest 
point of the book is the illustrations, and this is not the fault of 
the author. We would suggest that the publishers should 

always have authors’ drawings specially re-drawn by a com- 
petent draughtsman familiar with technical press work. There 
is, however, a notable and pleasing absence of the catalogue 
{уре of illustration with which electrical books are now so often 
defaced. Not only is Mr. Larner sound in theory, but he 1з 
sound in his applications of theory to practice. We would sug- 
gest that, in future editions, he should deal briefly with trans- 
formers and choking coils. 

Of Mr. Marshall’s book little need be said. It is written in 
popular language for popular reading. This is a difficult task 
when dealing with such a subject, but the author has succeeded 
tolerably well. 
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MODERN METHODS OF ARTIFICIAL ILLUMINATION." 
BY L. GASTER. 
(Continued from page 191.) 


Summary.—The author first considers electric glow lamps, and de- 
scribes various types which have been brought out. Arc lamps and vapour 
lamps are next dealt with. He then passes on to gas-lighting systems, 
and finally to those in which petrol, acetylene, &c., are employed. 
Illumination in special cases, luminous efficiency and physiological effects 
are also considered. 


Acetylene Lighting of Buoys, Beacons, &c.—Lastly, I would like to 
refer to one field in which liquid acetylene has found a very extensive 
application indecd—namely, the lighting of buoys and beacons, &., 
in inaccessible places. ‘Those who are interested in this subject I 
should like to refer to a recent article. Acetylene has been applied 
to lighthouses, and the lighthouse at Chassiron, one of the earliest to 
be illuminated by acetylene i in France, now utilises an incandescent 
mantle illuminated by acetylene and credited with 105 c.p. per cubic 
foot. But it is for small isolated buoys and beacons that acetylene 
has been found to be chiefly valuable, for a tube of liquid acetylene 
can be installed and replaced with great convenience. Canada has 
found such installations of very great value for buoys on her great 
rivers, and Sweden, whose maritime system of illumination is exceed- 
ingly important. has employed dissolved acetylene very extensivly. 
Ап ingenious automatic device for use with buoys of this character is 
also employed. The working of the apparatus is based upon tho 
action of two surfaces, one of which is black and absorbs solar radia- 
tion. while the other reflects it. This gives rise to a difference in 
temperature, and consequently an unequal expansion during the 
day which causes a valve to close and cut off the supply of acetylene, 
the reby effecting great economies. During the night, however, 
when the sun’s rays are absent. the valve is open for the same reason 
that it closes during the daytime, and the apparatus is thus made 
completely automatic. Similar devices using the property of the 
selenium cell, the resistance of which is cnormously diminished by 
the action of light, have also been employed. 

Another ingenious automatic device worth mention is the 
Dalen apparatus, which is arranged to cut off all gas except a 
bye-pass, and then to re-admit the full flow of gas again at certain 
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* Abstract of Cantor Lectures, delivered in February and March 
last before the Royal Society of Arta. 
t“ Illuminating Engineer, Vol. I., 1908, p. 905. 
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regulated intervals. In this way we obtain an automatic flashlight 
apparatus which is serviceable in two ways. In the first place the 
flashlight is more serviceable to attract attention in mists, as a fluc- 
tuating light is more rapidly detected than a steady one. In addi- 
tion, it permits a great saving of gas to be accomplished. For, 
instead of burning the light continuously, it is now extinguished for 
certain definite intervals of time and only flashed occasionally. For 
instance, a flash of a duration of one-third of a second every third 
second would lead to a saving of 90 per cent. The economy in gas 
over a long period may therefore be very considerable, and the use 
of this arrangement in conjunction with the solar valve referred to 
above, has been of great service in enabling buoys so equipped and 
placed in remote situations to be left unattended for much longer 
periods of time before a fresh charge of acetylene is needed. 
Oxy-acetylene Welding and other Developments.—There are, of 
course, other important developments of acetylene lighting with 
which I cannot deal in any detail in the space at my disposal, and 
which do not fall so strictly within my province in describing methods 
of illumination. I may, however, mention the use of the oxy- 
acetylene blow-pipe, which, in conjunction with a suitable incan- 
descent material, is capable of prdducing a very powerful light, and 
is found very serviceable in connection with cinematograph displays, 
&c. Oxy-acetylene welding, again, із a very important recent 
development, which has been much assisted by the use of tubes of 
dissolved acetylene. The convenient simplicity of the apparatus 
utilising merely tubes of compressed oxygen and dissolved acetylene 
renders the process specially serviceable when no other source of 
power is available and in situations in which it is desired to carry 
the welding outfit from place to place. This, however, is an interest- 
ing subject which hardly falls within the scope of my present lecture. 


THE Costs oF VARIOUS ILLUMINANTS. 


Having now briefly described the chief modern systems of illu- 
mination, I may, perhaps, be expected to give some account of their 
relative costs. As I have explained before, I myself do not attach 
very much value to tables of this description, partly because of the 
difficulty in ascertaining the exact conditions under which they were 
compiled, and also because the results, even if they are obtained on 
the same basis, will often prove to be misleading if applied to actual 
practical conditions. I have examined a series of tables of this kind 
recently published; in some cases it was impossible to compare 
them with any precision owing to the different methods used in 
expressing the results. 

I have, however, brought the costs down to the same basis, and 
compiled the following table therefrom, which may perhaps be 
regarded as representative of average conditions :— 

Table V.—-Cost of Gas, Oil, or Electric Energy only per 1,000 c. p. hours. 
(Electricity, 4d. per unit; gas, 2s. 6d. per 1,000 cubic ft,; carbide, 3d. 
per Ib.; petrol, Is. 2d. per gallon; paraffin, 1s. 7d. per ape 

B. . 


Electric lame 01 
High- pressure gas · H U˙ [ U —ttññk 0 11 
Incandescent high-pressure oil Et. 0 1} 
Petrol air ga... d АСО 
Electric mercury vapour lam[pd ( 0 2 
Self-intensifying gas lampf;eukk A4. 43 0 2l 
Incandescent mantle (low pressure 4 0 3 
Alcohol incandescent lamps. eee 0 3 
Electric open white arc lamps eere 0 3 
Enclosed arc lamps ................ HHlH t . 0 4 
Helion electric glow lamps ................... wl Z 0 4 
Moore tube (electric) ................ . 0 4 
Tungsten electric glow lamp eere 0 5 
Osmium electric glow lamppʒ HHH 2 0 6 
Alternating arc lampUPUU E 0 6 
Argand gas Bunen:n:nn ENSEN 0 7 
Tantalum electric glow lam 0 Th 
Miniature are lamp ооа ыны сеансе оао 0 7} 
Nernst electric glow lampͤPPNn]¹ t . . 0 74 
Metallised electric glow Јатр ................................. 0 84 
OU la Mp emm 0 9 
Flat-flame gas burner .|................ Ui . 0 11 
Carbon filament electric glow lamp ........................ 1 21 


However, I consider that in reality, though such tables are very 
useful (provided that the assumptions are clearly stated), as a means 
of comparing the efficiency of the source itself, they are certainly 
rarely reliable in any practical case where it is desirable to obtain а 
given value of illumination. For one thing, it is obviously absurd 
to compare a 1,000 c.p. unit with а small candle-power glow lamp ; 
light for light the high candle-power source may be of а higher effi- 
ciency, but then we rarely wish to instal such a source in an interior 
of moderate dimensions ; and in any case the diffusion of light would 
probably be so unsatisfactory from a single high candle-power source, 
that we should prefer a number of small sources. even if less efficient. 
Naturally, too, there are very often many other conditions quite 
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apart from cost which come into the problem. For instance, the 
method in which the candle-power is specified in the case of different 
sources may vary considerably. Electrical sources are usually, but not 
invariably, expressed in terms of mean spherical candle-power, though 
mean hemi-spherical candle-power is often used. In the case of gas 
lamps, however, it is customary to express the light from the lamp in 
terms of horizontal component in England, though in Germany the use 
of mean spherical candle-power is somewhat more usual. These and 
many such like considerations do, I believe, usually render general 
comparisons of costs misleading when applied to practical conditions. 
When the assumptions made are clearly stated, they have a certain 
value for reference, but any lighting engineer must necessarily con- 
sider each case on its merits. 

I have already referred to the alteration in modern industrial 
conditions, our tendency to use more and more artificial light, and 
to continue to turn night into day ; we now carry out our work 
with a facility undreamed of by our forefathers. At the same time 
we must feel that this very facility carries with it a degree of 
responsibility with which our forefathers perhaps were not troubled. 
At one time, before gas and electricity were available, there was 
no serious attempt to pursue our ordinary vocations by night. A 
few dim lights served to enable us to see about, but darkness was 
usually the signal for sleep; now, of course, all this is changed, 
and the present period, when developments in lighting are proceed- 
ing more rapidly than ever, is a fitting time to take stock of the 
situation. Let us inquire, in the first instance, whether we are study- 
ing sufficiently closely how the light we are at such pains to produce 
should be actually applied. We may ask how much light is required 
for different purposes. What quality of light is desirable, what 
direction the light ought to come from, and how it should be dis- 


Fic. 12 —VARIATION IN INTENSITY OF DaYLIGHT DURING THE Day. 
N, Nichols (Tyrol) В, Basquin (Chicago). 


tributed, All these are questions that now demand satisfactory 
answers. We may indeed even go во far as to add one question 
more radical than any, whether, after all, we are doing wisely in 
proceeding on the course of turning ‘‘ night into day." We know 
how birds, for instance, are affected by climatic conditions. The 
depressing effect upon miners of being obliged to work long hours in 
gloom and darkness is well known, and the melancholy nature of the 
night watchman’s work is proverbial. In addition, it has been 
found that people who travel from one locality to another where the 
periods of light and darkness are very different suffer somewhat 
from this change, but they become acclimatised to the new condi- 
tions in time. Is it not, therefore, legitimate to inquire whether we 
ourselves may not experience certain effects due to physiological 
actions during the night time, which demand darkness, and whether 
our attempt to do away with a greater part of darkness might not be 
injurious to our health and sight ? 


DAYLIGHT ILLUMINATION. 


In all these perplexing questions, however, there is perhaps one 
guide on which we can rely, even though we must not follow it too 
implicitly—namely, the qualities of natural daylight, to the best use 
of which our eyes have been gradually developed through countless 
generations. It is, therefore, desirable to say something regarding 
illumination of this kind, for our acquaintance with daylight con- 
ditions naturally modifies our impression of artificial methods of 
lighting. Yet here again, we must remember that daylight itself 
must be studied scientifically in order to use it to the best advantage. 
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Both its quality and its intensity differ very greatly at places at 
different seasons, and at different times of the day. Weber in Ger- 
many, and Basquin, Nichols, and others in the United States have 
studied this question closely. 

Some idea of the manner in which the illumination in a room may 
alter during the day, and at different periods of the year, will be 
understood from Figs. 12 and 13, which are taken from а Paper by 
Dr. E. L. Nichols before the Illuminating Engineering Society in the 
United States in 1908. We must not be too ready to assume that, 
because daylight is the natura! method of illumination, therefore it 
can tak» care of itself and does not need proper attention. Natu- 
rally, provision must be made to secure that such illumination of 
buildings is sufficient to enable people to carry out their work with 


June Aug. Oct. Dec. 


Fic. 13. — VARIATION IN INTENSITY OF DAYLIGHT DURING THE YEAR 
D. Basquin (Chicago). W. Weber (Kiel), 


comfort. Indeed, it will be found that the actual intensity of illu- 
mination at different parts of a room lighted by daylight varies even 
to a greater extent that when illuminated by artificial light, accord- 
ing to the nature of the windows. In an office in Victoria-street 
with which I am acquainted, for example, a recent test showed that 
the intensity of illumination just inside the window at 10:45 a.m. 
was as much as 50 foot candles, whereas on a desk only 12 ft. away 
from the window it was less than I foot candle. 

Mr. Waldram considers that an office which cnjoys 0-001 of the 
outside illumination at the centre of tho room might be regarded as 
fairly satisfactorily illuminated, though, in the case of school children 
this figure might be deemed too low. In a recent article * on the 


TESTER. 


Fia. 14. — THORNER ILLUMINATION 


question he quotcs a series of figures for different buildings in 
London of which a few examples are given be!ow. 

Another simple form of apparatus for studying daylight condition 
is that due to Thorner, shown in Fig. 14. The instrument is based 
on the same principle as that indicated by previous remarks, serving 
virtually to compare the brightness of the sky at any moment (which 
is & criterion as to the outside unrestricted illumination), with the 
actual illumination in the room. Ву means of the lens, d, an image 
of the sky, reflected by means of the adjustable mirror, e, is formed 
at the paper. fg, in which there is a pinhole at q. The observer, 


* * Illuminating Engincer," Vol. I., p. 241, 811. 


Table VI.—Proportion of Unrestricted Outside Illumination Received by 
Interiors of Buildings. 
New suburban elementary schools (children’s desks) 0-0025 to 0-008 


New urban technical schools, ground floor average ............ 0-001 
Ordinary offices, average at centre of room..................... 0-001 
British Museum reading ron ccc eere 0-007 
Royal Courts of Justice, judges’ seat 0-0007 to 0-0022 
House of Commons— 

Clerk stablo жинакы нн tetera 8 0-0008 

Speaker s ha...... РН АНа 0-0009 

Member Seats оаа ra ла ecu er RUPES 0-0003 to 0-0007 
House of Lords— 

. m 0-0004 

Members’ Seni. oie coepi oe раан 0-004 to 0-0006 


Charing Cross Station Booking hall... 
looking along the line, bgc, sees the white surface behind this pinhole 
at c and superimposed on this the image of the sky at q. Now, the 
surface at c is illuminated by the available light in the room just as 
a book might be. If this illumination is too weak, the spot q appears 
black on а white surface ; if, however, the illumination at c is to be 
judged satisfactory the contrary is the case. If the spot seems to 
be just equal in shade to the image of the sky the conditions are just 
on the border line between what is to be considered adequate and what 
is not. It may be said that in many rooms no sky is visible, and 
therefore the instrument cannot be applied, but it seems to be sug- 
gested that this in itself would lead one to consider the daylight 
conditions unsatisfactory. 


0-0001 to 0-0003 


THE REFLECTING POWER OF WALLPAPERS, &C. 

While mentioning this matter reference may be made to the 
importance of bearing in mind the reflecting powers of the walls and 
furniture in a room and the great influence which such surroundings 
exert upon the available illumination. In any interior the effective 
illumination on a book or table consists only partially of the direct 
rays from the source of light. In addition, valuable assistance is 
rendered by the light reflected from surroundings. lt is also pre- 
ferable, physiologically, to avoid the extreme contrasts of very dark 
walls and gloomy surroundings, and the relatively bright surface of 
the book we are reading, or the paper on which we are writing. The 
reflecting power of surroundings is naturally a matter which ought 
to be borne in mind by decorators and architects when advising as 
regards the furnishing and decoration of an interior. In such cases, 
it is certainly to be desired that the architect, in whose hands the 
treatment of the æsthetic side of the problem mainly rests, and the 
engineer, who is concerned with the practical lighting arrangements, 
should work hand in hand. In the case of buildings of a more or 
less utilitarian character it may be recommended that the walls of 
the room should be in general light in shade but tinted and not pure 
white. Before leaving this question it may also be pointed out that 
not only the quantity but the quality of light is affected by the sur- 
roundings. "Thus, in & room with red wallpapers. the amount of 
reflected light usually suffices to give the illumination a distinctly 
reddish tinge, and this, of course, is not without cffect on the appear- 
ance of coloured objects brought into the room. In thesame way, 
the colour of the surroundings must, to some extent, govern the 
colour of the illuminant which it is preferable to select. For in- 
stance, it would clearly lead to a certain loss of light, and might be 
undesirable æsthetically to employ a source which was deficient in 
red rays and rich in green in а room in which the prevailing tint was 
red. 

INTRINSIC BRILLIANCY. 

Turning now to artificial illuminants, I come to spcak of one very 
important respect in which artificial illumination of the present day 
differs from daylight, namely, in intrinsic brilliancy. We have 
gradually become accustomed to the use of concentrated sources of 
light far brighter than the brightness of the norma! sky. For 
instance, Dr. Stockhausen has given the following figures for different 
illuminants :— 

Table VIT.—Jntrinste Brilliancy of Various Hluminants. 
(Stockhausen, Zeit. f. Beleuchtungswesen, Oct. 10, 1907). 
Source. Intrinsic brilliancy.* 
Petroleum lamp 


Incandescent mantle ....................... cere 35 
Carbon filament glow lamp eere 540 
Metallic i dc — (iu sued ys utin eC SUV 1.100 
Nernst m SD" E 8 2,250 
Arc hight (crater) ы ³ a EQUI aLa 17,000 


* Candle-power per square inch of radiating surface, approximate. 
Average Intrinsic Brilliancy of Sky. 
(Basquin.) 
3-5 c.p. per square inch. 
Minimum Intrinsic Brilliancy Recommended. 
Stockhausen ——— н 42 c. p. per square inch 
Woodwell (Ill. Eng. Soc., 1908) 1 
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Some other interesting figures on the same subject have just been 
published by Prof. Barrows in his book on Electrical Illuminating 
Engineering." These are given in the following table :— 

Table VIII.—The Intrinsic Brilliancy of Various Illuminante. 
(W. E. Barrows, “ Electrical Illuminating Engineering.“) 


Candle- power 
Nature of source. per square inch. 
The Moore tube ....... 777. T E RM 0-6 
Frosted incandescent nt lamp FCC 2-5 
. Candle flame... ы 3-4 
Gas Mame ern 3-8 
ff east qu нан / ЫЙЫК E 3-5 
Kerosene lamp b e e e ese e eee даа 4-8 
Cooper- Hewitt lad ͥUV(h . 16˙7 
Wels bach gas mantleUPUUU7I lj . . 20-25 
Acetylene flame A" ——— 75-100 
. Enclosed alternating-current arc depending on globe...... 15-200 
Enclosed direct-current arc depending on шере ЕЕРЕЕ 100-500 
Incandescent lamp 4 watts per candle. — À— 300 
Incandescent lamp 3:5 watts per candle q 275 
Incandescent lamp 3:1 watts per candle ..................... 480 
Gem lamp 2-5 watts per candle ................................. 625 
Tantalum lamp 2 watts per candle ........................... 150 
Nernst lamp (bare) 2 ⁵³ ⁵ PI a C EEHEVETU eh UE 810-1,000 
Tungsten lamp 1:25 watts pur Sande 1,000 
Sun on the horizon ........ Vastu e Vest edes 2,000 
Flaming aTe Me c 5,000 
Open arc lamp. FCC 11, 000-50, 000 
„C TVTTTTTTTCTCTCTCTCTCCTCTCTCCCCTT О Ы ЕЕЕ Ване 200,000 
Sun 30 deg. above the horizon 500,000 
Sun at Zenith. «usse wun seis euet ences m ыб asas 600,000 


After cach fresh departure in cur mcthcds cf illumination, it 
invariably takes some time for people to get accustomed to the.new 
conditions. It is now realised by those who have studied illumina- 
tion that this quality of intense intrinsic brilliancy is one of the 
seriously inconvenient qualities of modern sources of illumination. 
In order to illustrate this point an analogy may be drawn with the 
action of a photographic plate. When a photographic plate receives 
a luminous image upon it, it is immediately affected and retains the 
image owing to a chemical change in its constituents. This only 
reveals itself when the plate is subsequently developed. But the 
plate can be kept undeveloped for some time, and though apparently 
unaffected as far as appearance goes the image is still there. Yet 
some observers have stated that, provided the plate is kept long 
enough, the image weakens with time, and has been known to fade 
away at last; the plate therefore seems to resemble the eye in 
recovering from severe exposure very gradually. But, on the other 
hand, we know that an under exposed plate reveals but a faint image, 
and if the stimulus be sufficiently weak no perceptible image is 
retained at all. In the same way, the eye, when exposed to a severe 
luminous impression, tends to retain the image afterwards and fails 
to recover immediately its normal condition ; but an image which is 
not unduly bright passes away and leaves no apparent traces. 

It might be mentioned that a very severe exposure indeed may 
produce local disturbances in vision which persist for a very long 
time; for instance, Prof. G. J. Burch has recorded inconveniences 
of this kind in his own case as the result of incautiously experiment- 
ing in connection with this very subject. In addition, he has found 
that when we are removed into a completely dark room, these 
" after-images " on the eye sometimes seem to be still traceable 
after a couple of hours of complete rest. We may also compare 
what happens when a photographic plate is exposed to a very bright 
object such as, for cxample, the windows in a somewhat subdued 
interior. Under these conditions we know that the imege of the 
bright object is not sharply defined. There is halation," and the 
outlines of the bright surface are surrounded by a misty halo owing 
to the spreading of the chemical effect beyond the proper limits. 
Even so our vision seems to be impaired when gazing at bright 
objects. The filament of an incandescent electric lamp, for example, 
appears much thicker to the eye when incandescent than when in 
the unheated state. 

Bearing in mind the order of brightness of the sky, which Prof. 
Basquin, as the resulte of experiments in the United States, extended 
over a long period, has estimated to be on the average in the neigh- 
bourhood of 3-5 c.p. per square inch, some authorities have recom- 
mended that the intrinsic brilliancy of sources of light liable to fall 
in the direct field of vision, should not exceed 5 c.p. per square inch. 
More recently, however, it haa been felt that even this value was 
excessive in the cases of sources comparatively near to the eye, and 
Drs. Schanz and Stockhausen, and also Mr. J. E. Woodwell * have 


* Paper read at the Annual Convention of the Illuminating Engineer- 
ing Society, United States, 1908; ''Illuminating Engineer," Vol. I., 
p. 80. = 


recommended a value of the order of not more than 0-4 to 02 c.p. 
per square inch. I urged, when reading & Paper before the meeting 
of the British Association at Leicester in 1907, that the new electric 
metallic filament lamps would undoubtedly have an injurious effect 
on the eyes if placed in the direct line of sight, In other words, 
this new source must be properly used and not abused. Unfortu- 
nately, the gas interest, in one of their publications, utilised my 
warning without also mentioning in detail the circumstances under 
which it applied, thus giving the impression that I was responsible 
for the statement that the electric light was injurious to eyesight. 
I take this opportunity of pointing out that modern incandescent 
gas-lights used under the same faulty conditions, in the same care- 
less manner, would also be objectionable. The obvious moral is 
that such bright sources ought to be kept out of the field of view of 
the observer, or if visible, their brilliancy ought to be suitably 
reduced by the effective use of shades. Apart from the possibility 
of physiological injury, common-sense tells us how absurd it is to try 
to see any object with а bright source in between thisgobject and 
the eye. If we are in a brightly lighted room cur eyes adjust them- 
selves to the brightness within but are incapable of seeing anything 
outside in the darkness ; on the other hand, a person out in the dark 
can see into a lighted room without being seen himself. This fact 
ought to be borne in mind by the shopkeeper who deliberately places 
bright sources of light in front of his goods in his window ; as & 
natural result the pupil orifice of the eye and the retina adjust them- 
selves to this bright object and those objects which are only illumi- 
nated by a moderate intensity cannot be seen. We may, in fact, 
regard it as an axiom that any source of light itself must be regarded 
as the crude product until it is effectively screened with & suitable 
diffusing shade ; in America it has now become customary to supply 
“© units" which consist of a source, perhaps an incandescent glow 
lamp equipped with a suitable reflector or globe, and seldom used 
without this combination. Indeed, so serious is the effect on the 
eyes of brilliant unsereened sources in the direct range of vision now 
felt to be, that I would almost consider the time ripe for definite 
governmental recommendations that such sources must invariably 
be provided with & suitable diffusing screen or shade, which will 
adequately protect the eyes. There is really nothing very revo- 
lutionary in proposing recommendations of this description on such 
a vital point. 


(To be continued.) 


CORRESPONDENCE. 


—————— 
р THE NEW ELECTRICITY. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sır : In your issue of October 22nd you were good enough 
to print a letter from me under the above title, in which I 
ventured to point out some apparent disagreements between 
the newer theories of electricity, and those of Faradav and 
Clerk Maxwell upon which we have been nurtured. I also 
ventured to suggest certain cases of well and quantitatively 
established interdependence of phenomena which are part of 
the working equipment of the practical engineer as well as of 
the physicist, with which the newer theories in their present 
form are irreconcilable. 

That letter has received no answer. The inference is that 
the teachers of the New Electricity“ are not yet able to 
answer it. No one can reproach them for that, or complain 
that they are devoting their time and ingenuity to prosecuting 
the fascinating and difficult investigations which have yielded 
such astonishing results to their arduous labours. But while 
they remain unable to meet the difficulties raised, it would be 
as well to make the announcements of their results in some- 
what more guarded forms, considering not only the perplexities 
of the practical men who were brought up on the older doc- 
trine, but the much more serious difficulties of those engaged 
in teaching electricity and physics generally to the rising 
generation.—I am, &c., 


Westminster, Nov. 21. Henry M. SAYERS. 


[We do not think that Mr. Sayers’ conclusion is justified. 
Shortly we hope to return to this “subject, but for the moment 
we shall not discuss the question further.— Ep. E.]. 
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INTERNATIONAL CONFERENCE ON ELECTRICAL 
UNITS AND STANDARDS, 1908. 


APPENDIX TO THE REPORT. 


А very useful appendix to the report of the National Conference 
on Electrical Units and Standards has just been issued, and contains 
particulars of the various methods pursued by the standardising 
laboratories in America, France, Germany and in this country, to 
realise the International ohm, the International ampere, and to 
prepare the Weston normal cell. The information in regard to the 
latter is considerable, particularly from America. 

Weston NORMAL CELL.—In America, at the National Bureau of 
Standards, great stress is laid upon the necessity for purifying the 
mercurous sulphate. In regard to the mercury various methods 
are mentioned, including the ordinary simple method by means of 
mercurous nitrate in dilute nitric acid, and that in which the mercury 
is made an anode with platinum as the cathode, a current density of 
about 0-1 ampere per square decimetre being used. Mercury purified 
by these means must be subjected to distillation in vacuo, or in a 
current of air under reduced pressure. In other countries the first 
methods appear to be usual. 

Cadmium—In the United States cadmium is obtainable of suffi- 
cient purity to be used without further purification in the prepara- 
tion of amalgam for secondary standards. For primary standards 
amalgams are made by electrolysis, or the pure metal may be ob- 
tained by distillation under reduced pressure or by electrolysis of 
the fused chloride, or of a purified solution of the sulphate. 

Cadmium Amalgam.—In the United States the amalgam is made 
either by heating together the required quantities of cadmium and 
mercury, the cadmium being previously treated with the dilute 
sulphuric acid to remove the film of oxide; or by electrolytic 
deposition of the cadmium from a purified solution of the sulphate 
into & weighed quantity of the mercury. In this case the cadmium 
is deposited in excess and the amalgam is brought up to the correct 
value by adding mercury. By exposure to the air the surface of the 
amalgam tarnishes slowly by oxidation, but this is unimportant. 
In France, the amalgam is made by electrolytic deposition on the 
lines just mentioned. Both methods are used in Germany and in 
this country. 

Cadmium Sulphate.—In the United States the salt is purified by 
dissolving in an excess of water at about 70 deg., adding an excess 
of pure cadmium oxide or basic cadmium sulphate and heating for 
some hours. The commercial chemically pure salt may contain 
zinc, lead, ferrous and ferric iron, and occasionally nickel. Double 
crystallisation is resorted to, heat not being employed to hasten the 
final crystallisation on account of the danger of transforming the 
crystals into a lower hydrate which takes place at about 70 deg. In 
this country recrystallisation is carried on until a solution is obtain- 
able neutral to Congo red. 

Mercurous Sulphate.—In the notes from America it is mentioned 
that, apart from impurities, the size of grain of the commercial 
samples usually prepared by rapid precipitation may have an influ- 
ence on the E. M.F. Further, that pure mercurous sulphate electro- 
lysis in the presence of water, or even dilute sulphuric acid, so that 
washing with water must be omitted. Commercial samples give a 
high E.M.F., which decreases in time. The methods recommended 
are (1) electrolytic ; (2) by the use of mercurous nitrate prepared 
from nitric acid and mercury, and interaction with sulphuric acid ; 
(3) by treating mercury with sulphuric acid containing а small per- 
centage of nitric acid ; (4) by reduction of mercuric sulphate with 
mercury; and (5) by digesting commercial samples of mercurous 
sulphate with hot dilute sulphuric acid. In France electrolysis by 
alternating current is also used, pure mercury being used in dilute 
sulphuric acid. Excess of acid is removed by washing with a solu- 
tion of cadmium sulphate; alcohol is not used. In this country, 
mercurous sulphate is obtained from mercurous nitrate and sul- 
phuric acid, or the electrolytic method is sometimes used. 

The Paste.—In the United States the necessity of very careful 
washing of the mercurous sulphate crystals to remove all traces of 
acid is emphasised. The salt is washed with dilute sulphuric acid, 
and then with redistilled absolute alcohol, and finally with а satu- 
rated solution of cadmium sulphate. А large excess of cadmium 
sulphate crystals in the paste should be avoided. In the case of 
white samples of mercurous sulphate one-third their volume of 
mercury should be added in making up the paste. The mercurous 
sulphate should not be ground. In France, mercurous sulphate is 
sometimes prepared by alternating-current electrolysis, which gives 
a very fine grain white salt. In any case the paste is formed by 
adding to the mercurous sulphate about one-tenth of its weight of 
pure mercury, and one-quarter of its volume of crystals of sulphate 
finely powdered. In this country the mercurous sulphate is mixed 


with about one-quarter its volume of powdered mercurous sulphate 
and about one-tenth its volume of mercury. 

It may be mentioned that very detailed notes on the Weston 
normal cell are given from America by Messrs. F. A. Wolff and C. E. 
Waters, and conclude with general directions as to setting up the 
cell. The French instructions are also fairly detailed, as also those 
from the National Physical Laboratory, but those from the Reich- 
sanstalt are very brief. Some brief notes are given from the Reich- 
sanstalt as to mercury standards of resistance, wire copies from them, 
and the deposition of silver. "There are some lengthy notes from the 
National Physical Laboratory on mercury standards and on the 
deposition of silver. 


INAUGURAL ADDRESS OF PROF. S. P. THOMPSON, 
F.R.S, TO THE ILLUMINATING ENGINEERING 


SOCIETY.* 


In these days when so many associations exist for the diffusion of 
knowledge the foundation of any new society is a proceeding of 
questionable expediency unless it can justify its claim to existence. 
Its founders must be prepared to show that there has arisen some 
new science or else that in the organisation of the sciences there has 
occurred some real need which existing societies fail to meet. Those 
who have founded the Illuminating Engineering Society have no 
hesitation whatever in putting forward the claim to justification on 
both these grounds. This Society has, in fact, been founded to 
bring together all those who are interested in the problems of the 
art of directing and adapting light to the use and convenience of 


man. Their diverse and individual interests centre around & com- 


mon topic which, in default of à more appropriate name, is known 
as °* illuminating engineering.“ 

To advance the subject of illuminating engincering ; to investi- 
gate the facts within its domain ; to increase and diffuse knowledge 
respecting them ; and to unite those who are devoting their energies 
to those things is the object of the Society. The ascertained facts 
are few; their significance is immense; their economic and social 
value is great but the ignorance respecting them generally is colossal. 
The subject is too new, for practically а century only havethere been 
any systematic means of illumination in use and is only within 
the last few years that the present position has been reached in a 
few enormous strides. 

Foremost in the work of the Society there must stand the question 
of units of measurement and the promulgation of proper definitions 
concerning them. Agreement as to what shall be taken as the unit 
of light and what as the unit of illumination at a surface must be 
secured. "The former appears to be settled, but about the unit of 
illumination there is still some disagreement, both the lux and 
candle foot being used. Adopting the latter for present purposes, 
all authorities are agrecd that for reading at night not less than 
l candle-ft, is required. Reading is impossible with an illumination 
of less than у\, candle-ft. difficult and fatiguing with } candle-ft. 
comfortable with from 1} to 3 or 4 candle-ft. and dazzling if the 
illumination exceeds 6 or 8 candle-ft. Very seldom does the 
artificial illumination exceed 3 candle-ft. though in а room receiving 
direct sunlight 4 or 5 candle-ft. may be attained. 

No one can have worked at the photometry of modern lamps 
without becoming conscious of how much misunderstanding there 
is of the elementary laws of illumination. The inverse square law 
is often misapplied, being used in calculations of illuminations from 
sources other than points. 

One of the things that ought to be undertaken by the Illuminating 
Engineering Society should be the formation of technical com- 
mittees charged with the duty of preparing reports on different 
branches of the subject. One such subject on which information is 
badly needed is the specific brightness of surfaces of different kinds 
when subjected toʻa standard illumination. The subject of diffuse 
reflection has indeed been partialy investigated by Dr. Sumpner 
and Mr. Trotter, but about diffuse refraction little is known. Again, 
there are а number of semi-physiological problems which demand 
investigation and settlement. For instance, does the contraction 
of the pupil depend on the total amount of light entering the eye or 
on the intensity of the image on local patches of the retina. Why 
should a light of tenfold brilliancy not produce a sensation 10 times 
as intense * And why should a greater brightness of general sur- 
roundings relieve us of the annoyance of those coloured after ima- 
ges? After images can be seen even under extremely feeble illu- 
mination. Has anyone discovered any exact law governing their 
occurrence ? 


* Abstract. Delivered Thursday, Noyember.18-h. 
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There are even more important questions before the Society, for 
now that we have a standard of illumination and simple portable 
instruments that will measure it, there can be no excuse for inaction 
or ignorance in applying that knowledge to securing proper illn- 
mination of schools and buildings. The former is most important, 
for whatever bad results flow from bad lighting of churches, 
factories or railway stations, those which result from the bad 
illumination of schools are far more to be deplored—they imperil 
the eyesight of the next generation. All opthalmic surgeons agree 
that the cause which forces children into increasing short-sighted- 
ness is protracted poring over books under an insufficient illumina- 
tion. The London County Council have begun reforms in this 
direction, and the next step should be to secure а systematic numeri- 
cal measurement with & simple portable illumination photometer of 
the actual conditions existing in the schools, "Then the Council will 
be able to instruct their surveyors and architects as to what are the 
real requirements that ought to be fulfilled in the future. They 
ought to require an illumination of 14 candle-ft. at the worst- 
lighted seat in the school room. Another point in school lighting is 
the proper treatment of ceilings. In schools, as in all buildings, 
there must, moreover, not be over - illumination. 

The lighting of factories is another matter requiring attention, for 
while the Home Office issues regulations regarding the sanitary con- 
ditions in factories the lighting need only be adequate." Holland 
appears to be the only country in which legislation has fixed a 
statutory amount of illumination, the figure there being from 10 to 
15 candle-metre or 0-9 to 1:35 candle-ft. 

Architects are often blamed for deficiencies in the lighting of the 
buildings they design ; perhaps more often for the deficiencies found 
at night by artificial lighting than for those of the lighting by day. 
For this the fault rests, no doubt, largely with the persons who have 
installed the lighting arrangements. Апа one must not blame the 
architect too severely for having been as ignorant as all the rest of 
the world about the principles of illumination. But henceforward, 
when once it is known how much illumination is required in the 
rooms of different kinds the architect ought, in his specification, to 
set down with appropriate numerical values, what degree of illu- 
mination is required in the various parts of his building. It would 
be a good thing if, in the public interest, the Society could draw up 
a model specification for architects to insert in their specifications in 
which the proper way of presenting the requisite amounts of illu- 
mination, in different classes of cases should be set forth. 

There is an immediate and direct function forthe Society to dis- 


charge in the collection, discussion and dissemination of knowledge; 


and in arousing the interest of the public and of public bodies to the 
economie and social importance of the questions for which the 
Society is now united together. To sum it all up, the work of the 
Society is to diffuse the light.s 


PHYSICAL SOCIETY. 


At the meeting held on November 12th at the Imperial College of 
Science, Dr. C. CungEE, F.R.S., president, in the chair, a Paper 
entitled 

“ Тһе Absorption Spectrum of Potassium Vapour ” 


was read by Mr. P. V. Bevan. Тһе method of studying the absorp- 
tion spectrum was that used first by Roscoe and Schuster, and of late 
years elaborated by Prof. R. W. Wood. The fact that the optically 
dense vapour has really very small density makes it possible to heat 
the metal in a tube, and to have enough vapour to show strong absorp- 
tion of light with very little actual distillation to the colder parts of 
the tube. A tube with quartz plate ends can thus be used and the 
absorption spectrum studied with a quartz spectograph. The most 
evident feature of the spectrum thus obtained is the appearance of 
the lines of the principal series. None of the lines of the two asso- 
ciated series appear, but additional channelled space spectra which 
are unrepresented in the emission spectra. Ffteen new lines have 
been obtained in the principal series by this method. In the invisible 
region there appears a channelled space spectrum in the red. This 
shows definite edges of bands towards the violet end of the spectrum. 
The wave-lengths of the edges of these bands were measured. When 
the ratios of these wave-lengths to that of the first member of the 
principal series are found, the values are seen to be in the same 
range as the corresponding ratios as deduced from Wood's measure- 
ments on sodium absorption. This the author regards as evidence of 
connection between the channelled space spectrum and the prin- 
cipal series of lines. Anomalous dispersion takes place at the first 
four members of the principal series, but the amount of the effect 
rapidly diminishes with the order of the line. The remarkable feature 
of this absorption spectrum, and also that of sodium as examined by 


Wood, is the enormous difference in the properties of the principal 
series lines from those of other lines in the emission spectrum. Some 
of these other lines are in emission spectra far stronger than the higher 
members of the principal series, yet they do not appear at all in the 
absorption spectrum. This may indicate that the metallic vapour 
at the comparatively low temperature of these experimenta is in quite 
a different molecular state from its state in a spark or flame, or that 
in these latter cases chemical action is going on and the emission 
spectrum is not а simple elementary spectrum. 

Dr. J. А. HARKER remarked that, in studying the absorption spectrum 
of а substance by heating it in a tube closed at the ends, there was а region 
of fog at the ends of the vapour for which allowance should be made. 
They did not get the absorption spectrum of the vapour because the 
result was affected by the scattering produced by the particles in the fog. 

Prof. C. Н. Legs asked if the author could state the nature of the 
absorption in the second and third series. . 

Mr. RAYNER asked if there was any difficulty in getting the metal 
pure. He also asked if the author could state approximately the tempera- 
ture of the vapour, and whether there was any gas present in the tube. 

Prof. BEvAN, in reply, stated that he had observed no evidence of 
scattering, such as would be produced by the existence of fog in the 
tube. The amount of vapour used was very small, and therefore there 
could be little cloud effect. The temperature of the vapour was below 
the boiling-point of potassium. With regard to the gas in the tube, he 
had tried hydrogen at atmospheric pressure and at low pressure, and he 
had also used a vacuum. With regard to the purity of the meta] the 
sodium lines did not appear, but they were easily recognised. 


А Paper entitled 


„Some Further Notes on the Physiological Principles underlying the 
Flicker Photometer ” 


was read by Mr. J. S. Dow. In this Paper the author suggests that 
something may be learned regarding the physiological phenomena 
governing the flicker photometer by observing whether it is subject 
to certain physiological effects, such as the “© yellow spot" and 
‘* Purkinje” phenomena, which are a cause of uncertainty in hetero- 
chromatic photometry undertaken with instrumenta of the ordinary 
“© equality of brightness " class. Some experiments are described 
which show that the effects referred to do occur, but are apparently 
much less marked ; the question arises why this should be the case. 
The author suggests a possible explanation based on the assumption 
that the rod-elements of the retina, in addition to the distinguishing 
peculiarities attributed to these organs as regards the perception of 
light and colour, also differ from the “‘ cones in the fact that they 
seem to receive а luminous impression more slowly, and retain it 
longer than these organs; in other words, the ''last" of an un- 
diminished luminous impression is longer. This additional peculiarity 
is of little consequence in an ordinary photometer of the equality of 
brightness type, but may possibly play a part in the flicker instru- 
ment; it seems to explain why certain effects should be more clearly 
perceived in one case than in the other. 

According to this theory we may imagine the flicker effect to be 
due to two distinct portions, received by the agency of the rods and 
cones respectively. Under certain conditions the speed of a flicker 
photometer may be supposed to be suitable for the use of “‘ cone- 
flicker " but too high for the “© rod-flicker," which becomes fused into 
a steady luminous impression, and thus does not affect the readings 
of the instrument. Some other physiological effects, such as the 
existence of a recurrent image, seem in harmony with the above view. 
These matters are, however, still the subject of much dispute between 
physiologists, and the author regards his experiments as being essen- 
tially of а suggestive character requiring more dctailed examination. 
In addition, it is urged that one must be cautious in seeking to draw 
deductions from cases of colour blindness, as many different varieties 
of this affliction exist ; thus in some cases colour blindness is appa- 
rently attributable to some disturbance of the centre of perception 
in the brain, rather than to any peculiarity of the retina. 

Dr. EDRIDGE GREEN expressed his interest in the Paper and stated that 
he was prepared to agree with the effects described, although he thought 
they were capable of explanation by another theory. The theory of 
Von Kries was relied upon because the rods contained visual purple 
while the cones did not. Light falling on the eye liberated visual purple, 
photochemicalaction was set up and nerve sensation resulted. The speaker 
described the theory he favoured for the explanation of colour blindness. 

Mr. A. P. TROTTER, after referring to the doubtful value of the flicker 
photometer for industrial purposes, said that the present investigation 
should be considered as a scientific one. In discussing the effect of 
varying the distance of the photometer from the eye, Mr. Dow was 
really dealing with the angle subtended or the angle of the field of view, 
and it would be better to use this method of expressing the relation, for 
it could then be referred to definite parts of the retina. Sir W. Abney 
and others had mapped the areas of the retina and had found boundaries 
of colour perception. Abney considered the angles subtended at the 
centre of curvature of the retina, and his smallest boundary lay within 
about 15 deg. from the centre, or, according to usual convention, a 
field of view of about 30 deg. The whole of Mr. Dow’s present experi- 
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ments fell well within this, and did not extend to the peripheral parts 
of the retina. Taking the width of the Joly blocks as 2 cm., his starting 
point 10 cm. was equivzlent to a field of view of about 11 deg., and his 
40 ст. to about 24 deg. For the purpose of investigating the action of 
the peripheral parts of the retina, & photometrical device covering a large 


field of view should be used, and the middle part should be blocked out. 


Dr. RUSSELL suggested that possibly mechanical vibrations were set up 
in the rods and cones of the eye. "These oscillations having probably 


different perioda might explain some of the curious phenomena that 


Mr. Dow had shown to the meeting. The cones in the eye did not satisfy 


the mathematical definition of a cone, and it would be extremely difficult 
to make any calculations. He was not convinced that the rods were 
unable to perceive colour. According to the theory advanced at thres. 
hold illumination only the rods were active. Dr. Burch had shown that 
after the eye was rested its sensitiveness to the more refrangible rays 
was greatly increased. In this case, at threshold illumination, when pre- 
sumably only the rods were active, the sodium lines appeared to be green. 
The rods therefore at low illuminations perceived green, and so the 
assumption that they did not perceive colour was inadmissible. 

Mr. С. C. PATERSON expressed his great interest in the Paper, and 
appreciation of the experimental skill shown by the author. He said he 
wished to make some observations on the so-called yellow-spot effect, 
because, whilst being able to offer no well substantiated theory to account 
for the phenomena which Mr. Dow had observed, he could not altogether 
make the application of the rod and cone theory in this instance agree 
with the experimental facts. Considering the interesting lower diagram 
on page 3 of the Paper, the curve there showed that a 40 per cent. 
difference was obtained in the contrast between two surfaces illuminated 
by a red and a green light respectively, according to whether the observer's 
eye was 20cm. or 60cm. away from the surfaces. The author 
explained this difference by assuming that in one case more of the retina 
was employed than in the other, so that in the 20cm. case a ring of the 
retina surrounding the yellow spot and containing more rods, was being 
used. . to the top left-hand patch in Fig. 3 of the Paper, it 
might be noted that at 20cm. distance a square which just in- 
cluded the words red and green was the area which approxi- 
mately covered the yellow spot, if the eye were directed on the centre of 
the figure. At 60cm. distance the whole height of the figure about 
covered the yellow spot. If Mr. Dow's explanation were correct it meant, 
as far as he could see, that as he obtained a balance and looked at the 
centre of his patches from 20cm. distance, the author must have 
been conscious of at least а 40 per cent. difference between the compari- 
son at the centre and the comparison at the top or bottom of the two 
illuminated areas. It was difficult to understand how balance could be 
obtained if this condition existed, and Mr. Trotter's suggestion of block- 
ing out the centre of the patch and observing only the boundaries seemed 
to be a valuable one. He did not think that in making comparisons the 
area of the retina outside the yellow spot was used to any appreciable 
extent. All who were in the habit of using photometers were probably 
conscious that if they kept the eye fixed, only a small area of the illumi- 
nated surfaces was being considered by the observer at one moment, and 
the sensation from the outlying area of the surface had no appreciable 
weight compared with that from the centre, on to which the eye was 
directed. He (Mr. Paterson) was inclined to believe that many of the 
discrepancies of photometric comparisons were due as much, if not more, 
to psychological than to physiological causes. He did not see why the 
retina should be regarded as the only faulty link in the chain. In the 
latter portion of the Paper in which the flicker question was discussed, 
the author showed the observed facts to be very well explained by the 
theory of the rods and cones, and he congratulated him upon the flicker 
experiment which he had shown. | 

Mr. Rayner referred to the use of a Ritchie wedge as a flicker photo- 
meter, and asked if there was a greater intensity at the edges of the field 
due to some direct reflection. 

Mr. J. S. Dow, replying to Dr. Edridge Green's remarks, said that he 
quite recognised that the theory of the action of the retina was a matter 
for physiologists to deal with, and he was much interested in Dr. Edridge 
Green's explanation of the most recent view. His suggestions regarding 
the flicker photometer were intended to bring these phenomena into line 
with the well authenticated other physiological effects which the rod and 
cone theory had served to explain so completely. He quite appreciated 
the importance of Dr. Edridge Green's discovery of visual purple in the 
fovea. Mr. Trotter's suggestion regarding expressing results in angles 
subtended at the eye was а good one: in leaving the results in their 
present form he had merely wished to give an idea of conditions occurring 
in an actual photometer. For experimental purposes, however, it was 
often desirable to use a larger retinal area. Mr. Trotter's suggestion that 
the centre part of the retina should be blocked out was disinetrically 
opposite to that of M. Blondel, who had suggested using only the centre 
part of the retina, where cones only exist. Asa principle in photometry, 
however, it seemed desirable not to depart further from the condition of 
the eye in practice than could be avoided. Dr. Russell had criticised 
the suggestion that the rods could not distinguish colour but yet were 
most sensitive to blue-green light. As he understood the theory, it 
seemed to be suggested that the perception of “ luminosity " might be 
greatest for light of this wave-length, although the rods could not analyse 
colour—i.e., all qualities of light appeared to them white. Dr. Burch's 
experiments, however, had apparently shown that after resting in the 
dark for two hours or more, it was possible to distinguish colours as long 
as any light was visible at all: this result certainly seemed at variance 
with the above view of the behaviour of the rods, and in itself suggested 
that the theory required modification. In reply to Mr. Paterson's point, 
he might say that in viewing a coloured surface he was not conscious of 
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any want of uniformity in brightness due to retinal peculiarities: the 
eye seemed to weigh up the appearance as a whole, just as in the case of 
white light. Мо doubt psychological influences played some part in all 
these problems : however, the existence of the yellow spot and Purkinje 
effects had been known for a long time and both effects had been authen- 
ticated by many observers. It was only the erplanction that seemed 
still à matter for conjecture. 

Dr. EDRIDGE GREEN exhibited a CoLOUR-PERCErION SPECTRO- 
METER." This instrument has been designed for testing colour per- 
ception. It consists of an ordinary spectrometer with a single prism, 
fitted with two wave-length drums which work two shutters placed 
in the focal plane of the eye-piece. By means of the shutters any part 
of the spectrum can be viewed at will, and the wave-lengths of the 
edges of the patch under observation can be read off from the drums. 
Dr. Edridge Green described how the instrument is used for testing 
colour blindness, and referred to the supcri rity of the method over 
those usually adopted. 

A Paper entitled TABLES OF THE BER AND BEI AND KER AND 
Ker FUNCTIONS, WITH FURTHER FORMULA FOR THEIR COMPUTA- 
TION," by Mr. H. G. Savidge, was taken as read. 


ADDRESS OF PROF. H. STROUD TO THE NEWCASTLE 
LOCAL SECTION OF THE INSTITUTION OF ELEC. 
TRICAL ENGINEERS.* 


Summary.—The author devotes his address to the subject of radio. 
telegraphy, reviewing recent progress and also describing the installation 
in the Physical Department of the Armstrong College. 


This year the scientific basis of modern radiotelegraphy comes of 
age, Hertz having announced his discovery of electric waves in 1888. 
It was, however. not till about 1897 that Marconi brought into pro- 
minence, by his large scale experiments, the method of signalling by 
means of Hertzian waves. In March, 1899, Marconi first made com- 
munication between England and France across the English Channel. 
At the beginning of this century the greatest distance of communica- 
tion was about 200 miles, which has been increased within recent 
years to 2,500 and more miles in the transmission of signals across 
the Atlantic. Great progress during the last few years has been 
made in the production of persistent or undamped waves, in connec- 
tion with which the Poulsen are method is most prominent. Further, 
the spark sender has been much improved. due to the introduction of 
the shock excitation " system based on Wien's quenched spark," 
1906. This system is employed by the Telefunken Company, and 
has given excellent results. р 

The radiotelegraphic station which has recently been established 
in the Physical Department of Armstrong College is licensed by the 
Postmaster-General as one for experimental purposes. The author 
expresses his thanks to Mr. Morris-Airey and Mr. Sórensen for their 
assistance. "The towers of the college afforded а very simple method 
for the erection of the antenna. In its construction about 1,500 ft. 
of wire cable are used ; the cable is seven-stranded, and is made up 
of No. 20 S. W.G. bare silicium bronze wire. А double cable of this wire, 
about 170 ft. long between the insulators, is stretched between the 
Sir Lowthian Bell tower (130 ft. high) and the Jubilee Exhibition 
tower (80 ft. high). The double cable is insulated at cach end by 
three porcelain insulators of special construction so as to prevent 
the ends of the wire falling in case of the breakage of the insulators. 
Two seta of cables of the same wire are attached to the 170 ft. of 
insulated double cable, and lead to the room where thc signals are 
sent and received—one set consists of five cables suitably spaced 
towards the higher tower end, the other set consists of thrce cables 
suitably spaced towards the lower tower end. The King's Hall 
necessitated this division into two sets, but it is arranged, by sepa- 
rately insulating the two sets, that the antenna can be used as a 
“loop " antenna, or all the eight cables can be joined at their lower 
ends, thus forming a '' fan" antenna, but of unsymmetrical type. 
The connections between the insulated antenna and the experimental 
room are made through two leading.in tubes of porcelain above one 
window ; each porcelain tube, which is filled with paraffin, has а 
brass tube, furnished with terminals at the ends, along its axis. The 
lower ends of the two sets of the antenna cables are joined to the 
outer terminals on these brass tubes, the inner terminals being 
normally joined together and connected to the switch in the centre 
of the wall of the room. The antenna is thus in the normal connec- 
tion a '* fan" antenna. The centre switch enables the antenna to 
be joined to (1) the spark sender. (2) the Poulsen arc sender, (3) the 


* Abetract of the Address delivered on Monday last by Prof. Н. Stroud, 
M.A., D.Sc., Chairman of the Newcastle local section of the Institution of 
Electrical Engineers. | 
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earth, (4) the receiving side. The earthing wire, used for sending 
and receiving, is a thick cable proceeding through the floor out to an 
extended lead roof over & corridor. 

The spark sender consists of an 18 in. Apps' induction coil, which 
can be excited from the city alternating-current supply (100 volts) 
through a suitable resistance, or, using a mercury or other break, by 
means of storage cells up to 100 volts. The sending circuit includes 
a capacity of large Leyden jars arranged in parallel and series. This 
condenser discharges through an inductance consisting of & few 
turns of a helix of stout copper tubing and various types of spark-gap. 
The capacity and inductance are adjusted for a wave-length of 600 
metres. At present the coupling with the antenna circuit is direct, 
as it is usually in the Braun sender. Such a number of turns of the 
helix are included in the antenna circuit as to produce the correct 
wave-length. Weak coupling is provided by making only one or 
two turns of the helix common to the closed oscillation circuit and 
the antenna circuit. 

The Poulsen arc generator is of an experimental type, having a 
separately excited magnetic field which can be varied over a wide 
range. The arc is struck between the usual copper and carbon 
electrodes inside а closed chamber with marble sides, with means 
for admitting hydrogen, coal gas, &c. The suitable atmosphere can 
also be provided by means of a spirit dropper which allows alcohol 
to drop on to the copper electrode, or into the arc near the copper. 
The arc is fed from the city direct current 240 or 480 volt mains 
through regulating resistances, air cored choking coils being intro- 
duced to prevent the oscillations passing to the supply mains. Under 
normal working conditions one terminal of the arc is connected to 
earth through a large capacity (block condenser), the other terminal 


TRANSMITTING APPARATUS AT ARMSTRONG COLLEGE. 


being connected through a similar condenser to an inductance and 
capacity which are connected to the antenna. The capacity, which 
is in parallel with the inductance, is an oil condenser and both it and 
the inductance can һе changed to give various wave-lengths up to 
1,500 metres. The serding key is arranged to short-circuit either 
an extra capacity or an extra inductance in the antenna circuit, во as 
to produce the variations in wave-length by means of which signalling 
is effected on the Poulsen system. The illustration herewith shows 
the spark sender. The large induction coil is seen together with 
the helix of copper tube. 

For the receiving circuit, a primary coil, wound with No. 14 wire 
over an ebonite cylinder (12 in. diameter), is 
arranged with its axis horizontal. Spring contacts 
connect the turns of the coil in use to the an- 
tenna and to earth, a variable condenser being 
arranged in parallel with the coil. By means of 
а double-pole change-over switch, the variable 
condenser can in a moment be changed from the 
above connection and put in series with the coil 
between the coil and earth. In this way the wave- 
length can be adjusted between wide limits from 
the lowest wave-length used in wireless tele- 
graphy, of about 300 metres, up to the highest used 
by Marconi, of nearly 4,000 metres. Inductively 
coupled with this coil is another coil, sliding 
within it, also wound on an ebonite cylinder but 
of slightly smaller diameter. To this secondary, 
which can be closely or loosely coupled to the 
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ductor consisting of 21] strands of No. 35 silk covered wire. This 
secondary is intended for use as the receiving circuit for the undamped 
Poulsen waves. "Variable condensers are joined to the turna of this 
secondary coil, and adjustment of the wave-length is made by means 
of contacts on the secondary and the variable capacity. By means 
of a Poulsen tikker " the energy, accumulated by resonance, inter- 
mittently charges a condenser across which is the receiving telephone. 
The coupling between the tuned primary and secondary of the 
Poulsen receiver is varied by the rotation about a vertical axis of the 
secondary before one end of the primary coil, whose axis is horizontal. 
The development of the Armstrong College experimental station 
will, we trust, afford facilities for studying radiotelegraphy, and for 
making investigations in connection with the subject. 

Reference is next made in the Address to the Poulsen arc system 
of undamped waves, Fessenden's high-frequency alternator, Marconi's 
high-speed discharger, the Telefunken shock excitation system 
(Тнв ELECTRICIAN, Vol. LXIII., Count Arco, p. 370, Fleming, p. 
332, Eccles, p. 617), and the Lepel system (THE ELECTRICIAN, 
Vol. LXIII., p. 174, Vol. LXIV., p. 153). The experiments of Bellini 
and Tosi in connection with directive wireless telegraphy are also 
mentioned, reference being made to the announcement in THE 
ELECTRICAN that a complete installation of this system is on 
exhibit at the Brescia Exhibition. The special fields of wireless 
telegraphy are then enumerated—viz., communication between 
ships and between ships and shore, and communication between 
places between which it is difficult to lay cables. Also by the receipt 
of weather reports from ships at sea it will be possible for the meteo- 
rological authorities in England the more exactly to predict the 
weather. 

In conclusion, Prof. Stroud offered a high tribute to the numerous 
valuable expositions of the subject contributed by Prof. J. A. 
Fleming, F. R. S. - 


THE WILKINSON ELECTRIC STOVE. 


Some time back we called attention to the Economie elestric 
stove, placed on the market by Messrs. F. A. Wilkinson & Partners, 
of Harpenden, Herts, and supplied by Messrs. Siemens Brothers 
Dynamo Works. We are now able to show the whole of the parts of 
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this stove, which is provided with a stoneware body with expanded 
metal top, as shown in Fig. 1. The component parts are shown in 
the group comprising Fig. 2 (a, Ь and с), in which a is the base or 
receptacle for receiving the heating element. The latter is a grooved 
earthenware plate in the groove of which is clipped a spiral wire. 


FiG. 2. 


primary by sliding it in or out along guides, are connected the | The latter is of a special alloy, so that it can be run at red heat and 


various detectors, electrolytic, thermoelectric, &c. Near one end 
of the primary coil is arranged another secondary wound on an 
ebonite cylinder (13 in. diameter), with а finely stranded con- 


yet have a considerable life. This form of construction has the 
advantage that the element can be made for different pressures, 
simply by cutting the wire to different lengths and stretching it more 
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or less. The stove is covered by an expanded metal grid c, and in 
this form it can be used for heating ordinary household utensils. 
The stove can be used on either direct-current or alternating-current 
circuits, and is suitable for voltages from 100 to 250. Aluminium 
trays are provided into which the stove can be placed, making а very 
compact and serviceable piece of apparatus. Fig. 3 shows the stove 


Fic. 3. 


аз а radiator, and the base being made of aluminium it is very port- 
able and handy. It will be seen from the illustrations and from the 
brief particulars here given that the Economic " stove is a distinct 
development of the class of apparatus specially adapted for ordinary 
household use, more particularly as it is very cheap to make. 


ELECTRIC LIGHTING AND TRACTION NOTICES. 


The following notices of intention to apply for Parliamentary 
powers have been issued: 


PROVISIONAL ELECTRIC LICHTING ORDERS. 


Bath and Derby Corporations (extensions of areas of supply), Church 
and Ormskirk Councils. Runcorn: G. H. Cox and H. J. Falk, and Castner 
Kellner Alkali Co. Widnes: G. Н. Cox and H. J. Falk. 


ELECTRICITY SUPPLY BILLS 


. London Electric Supply Bill.—The Board of Trade have decided to re- 
introduce their bill of 1909 for transfer to London County Council of the 
powers of purchase by local authorities of the undertakings of the West- 
minster Electric Supply Corpn. and the Kensington & Knightsbridge, 
Electric Lighting, Notting Hill Electric Lighting, St. James’ & Pall Mall 
Electric Light and the Central Electric Supply Co.'s. 

Reading & District Electric Supply Co.—To extend area of electricity 
supply, to supply electricity in bulk or otherwise beyond area of supply, &c. 

Farnham Gas Co.—To dissolve existing company and incorporate new 
company, to construct electricity generating station, to supply elec- 
tricity, &с. 

ELECTRIC Traction BILLS. 


London County Council in their Tramways and Improvements Bill seek 
authority to construct new and reconstruct existing tramways, &c. 
Leeds Corporation : To provide and work railless trolley omnibuses, &c. 

. Metropolitan Railway Co. To extend time limited by acts of 1902 and 
1906 for the completion of authorised works, construction of subways, &c. 

Great Northern d: City Railway Co. To extend time authorised for the 
completion of railway and subway authorised by act of 1902. 
Metropolitan District Railway Co. : For further capital powers, &c. 

, Wimbledon c Sutton Railway.—A bill to incorporate a company to 
construct an electric railway from Wimbledon to Sutton, to enter into 
agreements for the supply of electricity, &c., and working agreements 
with the Metropolitan, L. & S.W. and L.B. & S.C. Railway Co.'s, &c. 

Mersey Railway Co. : For further capital powers. 

London United Tramways : To extend time for completion of autho- 
rised tramway in Richmond, &c. 

North. East London Railway Co. : To extend time for acquiring lands 
and for construction of railways, &c. 


Licut RariLWAYS. 


Doncaster Corporation are applying to the Light Railway Commis- 


sioners for an order to construct two additional lengths of light 
railway. 


LEGAL INTELLIGENCE. 


— — 


Anderson v. Messrs. H. P. Saunderson & Co. 


Last week Mr. Justice Darling and a special jury commenced the hear“ 
ing of an action brought by Mr. J. C. Anderson against Messrs. Н. P. 
Saunderson & Co., electrical and motor engineers for the recovery of 
£280. 8s. 6d. paid to defendants in respect of the purchase of a 30 B. H. P. 
„Universal motor tractor purchased by plaintiff from defendants to 
generate electric current for lighting; and Abs for agricultural and farm 
uses. Defendants counterclaimed £90. 15s. 2d. balance due on purchase 

rice. 
2 Mr. Abel Thomas, K.C., with Mr. F. О. Robinson were counsel for the 
plaintiff, and Mr. Norman Craig, K.C., with Mr. Schiller appeared for the 
defence. . 

Mr. ABEL Tuomas, K.C., stated that in July, 1907, his client was 
desirous of cultivating his estate in Scotland by mechanical power, 
instead of by horses, and also of lighting his house with electricity. He 
communicated with defendants with a view of procuring a motor which 
would do these things with the result that he eventually agreed to 
purchase а 30 н.р. Universal tractor for £370, which defendants declared 
would do what plaintiff required, and had the advantage of being able to 
run on petroleum as well as petrol. At plaintiff's request, defendant's firm 
sent a representative to Perthshire, and a contract was entered into for the 
lighting of Mr. Anderson's premises by electricity at a cost of £400. After 
considerable delay the tractor was delivered, and when plaintiff came 
to work it he found that it would not burn petroleum as stated by 
defendants, and was most extravagant in consumption of petrol It 
failed to do the work required, and caused considerable trouble. 
Eventually plaintiff had it examined by an expert engineer, and, as a 
result, asked defendants to take it back. That they had refused to do. 
Defendants had been guilty of a breach of contract and warranties, and his 
client claimed the return of the moneys paid or damages. 

Mr. BLAck, plaintiffs agent, in support of counsel’s statement, 
admitted that a 30 H.P. motor to run the electric light installation would, 
in itself, be a very wasteful process, but that machine was also required to 
drive a threshing mill which would consume about 20 H.P., and the dynamo 
was to be driven at the same time. 

Mr. DovaLas, consulting engineer, who was called in by plaintiff to 
examine the motor, said that before it could be started there was con- 
1 trouble with the ignition, and when it did start the engine ran 

adly. 

Mr. W. R. BELL, mechanical engineer, corroborated. 

After further evidence for plaintiff, 

Mr. NoRMAN CRAIG, K. C., for the defence, declared that the truth of the 
case was that plaintiff, having purchased the tractor, found it was too 
expensive for his requirements and wanted to throw it back on defendants. 
The bulk of its work consisted of driving the dynamo for the electric 
light, and for that purpose the machine was much too powerful. It was 
suggested at the time that it would be more economical to purchase a 
smaller engine to drive the electric lighting plant, and use the tractor 
simply for farm work, but plaintiff would not agree. No warranty had 
been given with the machine, and it was quite capable of doing all that 
was required of it. 

Mr. Н. P. SAUNDERSON, managing director of defendant company, 
Prof. D. S. Capper. and other witnesses were called for the defence. 

Mr. ЈовтІСЕ DARLING, having summed up, the jury found for plaintiff 
for the amount claimed, and judgment was given for him with costs. 


Meta! Filament Lamps. 


At Clerkenwell Police Court on Saturday the adjourned summonse 
оч the Welsbach Incandescent Gas Light Co. (Ltd.) were further 

eard. 

Dr. OBERLANDER, Ph.D., consulting chemist and engineer, said Baron 
von Welsbach was the inventor of a metal filament in lieu of carbon. 
Osmium was the metal he used. In the lamps of the defendant company 
tungsten or wolfram was used, and these lamps were not made by the 
German Aur Co. In his opinion Welsbach lamp meant a lamp with 
osmium filament produced by that company. The German company 
made lamps with wolfram or tungsten in 1905. Drs. Just and Hanaman 
took out patents. The General Electric Co. introduced them into Eng- 
land, and after three months the Osram lamps ceased to have on them 
Auer Gesellschaft." He advised the German company on the com- 
mercial side. 

Asked by Mr. Walter whether Kellner suggested wolfram in 1898, 
WirrNESS replied that it remained a suggestion. There were no pro- 
ceedings by Just and Hanaman against the Welsbach Co. for infringe- 
ment of patent. At the request of the General Electric Co. ** G. E.C." 
was substituted for “ Auer Gesellschaft." There were no lamps on the 
markct with Aur on them, that he was aware of, prior to those of the 
Welsbach Co. He was not aware that defendant claimed that the lamp 
were the invention of the baron. 

Mr. Duncan WaTsoN said the advertisement in the daily papers con- 
veyed the impression that the lamp was the Osram under the Welsbach 
name. Baron von Welsbach was not the inventor of the Osram lamp. 
The shape and combination of names made him think the Welsbac 
Co.'s lamp was tho Osram lamp. Looking at the actual lamp, he did 
not think it was an Osram. 

The case was again adjourned. 


THE ELECTRICIAN, 


Electric Vehicle Co. v. Peter Union Tyre Co 


At Westminster (London) County Court, on Tuesday, Judge Woodfall 
heard a claim for £10 commission. 

Plaintiffs are makers of large electric vehicles, including electric omni- 
buses. In 1907 and 1908 they negotiated with the Brighton & Hove 
Omnibus Co. for the purchase of electric omnibuses, and sold them three 
without tyres. Plaintiffs arranged with defendants that, if they got 
Peter Union tyres fitted on any vehicles they sold, they should have £10 
per chassis commission. Plaintiffs recommended the Brighton & 
Hove Co. to have Peter Union tyres and Peter Union tyres were fitted, 
plaintiffs receiving £30 commission from defendants. In June of this 
year the Brighton & Hove Co. was supplied with another chassis, and 

eter Union tyres were fitted, but defendants declined to pay com- 
mission. 

Mr. H. G. THORNTON, a director of plaintiffs’ company, said if the 
commission note was in the name of Dr. Levis the commission was for 
the company for which he acted. That company was in close touch with 
Mr. J. J. Clarke, managing director of the Brighton & Hove Co. 

Dr. E. E. Levis said he knew the Brighton & Hove Co. had а 
contract with defendants, but, notwithstanding that, he met the board in 
London and discussed the question of tyres, with the result that Peter 
Unions were decided upon. 

The defence was that defendants had a contract with the Brighton 
& Hove Co. from 1904, that their tyres! should be fitted to their 
"buses, and therefore no other tyres could have been fitted. He could 
Th understand why plaintiffs were paid commission on the first three 
"buses. 

His Honour found for plaintiffs with costs. 


Electricity in Mines Regulations. 


At Dunfermline Sheriff Court last week Mr. C. A. Carlow, general 
manager of the Fife Coal Co. ; Mr. H. Rowan, district manager or agent ; 
and Mr. W. E. Richardson, manager of Kirkford Pit, were again charged 
with allowing to be used in Kirkford Pit electrical plant or apparatus 
which did not conform to the special rules in regard to the use of elec- 
tricity in mines, and this notwithstanding that they had been informed 
of the defects by Mr. Robert M'Laren, H.M. Inspector of Mines, the result 
being that there was danger through accidental shock or fire. The 
accused pleaded not guilty, and were defended by Mr. R. S. Horne. 

Mr. CaRLow deposed that he was manager of the affairs of the company, 
but not responsible under the Mines Acts. He had never interfered 
between the agent and the manager of any of the pits. The company 
had 37 pits drawing coal, and four in process of being sunk. The agent 
held the position under the Mines Act to see that the managers of the 
collieries carried them cn in compliance with the regulations. The 
company took every precaution to see that the plant was effective, and 
the agents and manager had orders to maintain their plant to comply 
with the electrical special rules. Since the beginning of the year the 
company had employed an expert to supervise the electrical plant in the 
whole of the company's pits, and had spent thousands of pounds in replac- 
ing plant which was out of date or not in conformity with the rules. His 
attitude all along had been one of absolute willingness to carry out any 
suggestions by the Inspector of Mines. If it had been shown to him that 
there was defective insulation in the cables at Kirkford Pit they could 
have replaced them for £100, and surely they would not have refused to 
do that when they spent £500 or £600 in тере cablee in other places. 
He looked upon Mr. M'Laren's letter as of no importance, because if it 
had any meaning at all the meaning had been complied with at least а 
year before it was received. 

Mr. RowaN said he recognised his responsibility in seeing that the 
regulations were enforced. Mr. C. A. Carlow had nothing to do with see- 
ing the rules enforced. Two years since he had given instructions for the 
electrical plant at Kirkford Pit to be brought into conformity with the 
new rules. At the time of the complaint the work was not completed. 
If there were a difference of opinion in regard to electrical matters between 
H.M. Inspector and himself he would defer to the inspector. 

Mr. CHARLES CARLOW, managing directur of the Fife Coal Co., said that 
while his son managed the mining and buying departments, nothing of 
importance was done without his knowledge. Mr. M'Laren's communi- 
cation was a circular on the face of it, and had called attention to some- 
thing which they were already doing, and which every man in the colliery 
knew was to be carried out. Mr. Rowan was highly paid for his responsi- 
bility and experience, and if responsibility were to be fastened on to the 
head office that would mean that the men who were paid for handling 
the works, the managers, had no responsibility under the Act. Such a 
practice would tend to the very opposite of efficiency. 

Mr. R. M‘Laren, H.M. Inspector of Mines, said his letter was the 
result of a trial in the Sheriff Court which failed, because intimation had 
not been sent by him to the owners to comply with the Regulations. He 
had sent the intimation to 37 owners in Scotland. What was meant by 
the letter was that where electric plant had been put in prior to the 
establishment of the special rules in April, 1905, that plant should be 
taken out at once and made to comply with the rules. 

In cross-examination witness admitted that he had not gone down 
Foulford Pit, but his assistants had made him aware of the plant being 
defective. The source of danger lay in the cables carrying 500 volts being 
bare at points. 

Mr. RoBERT NELSox, Н.М. Electrica! Inspector of Mines, said he found 
the cable very much abraded and with bare parts. He also found defec- 
tive earthing at the terminal boxes, and he objected to the type of switches 
and fuses in use for lighting. He did not consider it unreasonable or im- 
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practicable to work up to the rules. He thought the rules represented the 
minimum of safety. 

Evidence was also given by Mr. W. C. C. Hawtayne, consulting electrical 
engineer; Mr. E. A. Runciman, electrician for the company in Cowden- 
beath district ; Charles George, overman at Foulford Pit; and James 
Maguire, pit fireman. 

Mr. HENRY Savace, of W. T. Henley's Telegraph Works Co. stated 
that his firm supplied the cable, the construction of which he described. 
There was no danger from the mere outside surface of the cable being 
frayed so long as the insulation next the wires was intact. 

The case was adjourned until Dec. 6. 


Aluminium Oorpn. (Ltd.) —Mr. Justice Swinfen Eady on Tuesday 
sanctioned a scheme of arrangement upon the petition of this company, 
whereby it was proposed to transfer the whole of the assets to a new 
Som any of the same name upon the terms that the secured creditors 
would be paid in full in cash, unsecured creditors under £10 in full in 
cash, and unsecured creditors over £10 would receive preference shares 
in the new company to the nominal value of their debts, and the share- 
holders would receive partly-paid shares. 
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PARLIAMENTARY INTELLIGENCE. 


Dd 


Expiring Laws Continuance Bill.—On the committee stage of this 
Bill on Wednesday, Mr. Hay moved to omit the Wireless Telegraphy Act 
(1904), in order to ask the Postmaster-General if it were under this Act 
that he had entered into certain contracts with Marconi’s Wireless 
Telegraph Co. Under the Wireless Telegraphy Act the right hon. gentle- 
man had spent £15,000 in acquiring certain rights from this company, 
which he( Mr. Hay) believed were not worth'anything, for the company had 
retained the two long-distance stations which were the only stations of 
any real value. 

Mr. BuxToN said the only reason he had put the Wireless Telegraphy 
Act into the Bill was that so far there had been no reason to alter the Act. 
It had carried out the objects the Post Office had in view. In view of the 
Radio-Telegraphic Conference and the purchase of the Marconi and 
Lloyd’s stations, a year or two hence they might have to alter the Act, 
and when that time arrived a more comprehensive Bill would be intro- 
duced. As to the Marconi purchase, the object was to prevent a monopoly 
growing up and to secure strategic advantages. As to the terms of the 
purchase, he would remind his hon. friend of what took place in the case 
of the telegraph companies and the telephones. In the first case about 
£11,000,000 was paid, and in the case of the telephones they had not yet 
come to arbitration. In buying up the control of wireless telegraphy 
for £15,000, he thought they had not made a bad bargain at all. They 
had obtained the use of all the Marconi patents and a free hand to deal 
with the various licences in the best method both from a strategic and a 
commercial point of view. They did not think the moment had arrived 
for purchasing the long-distance stations, because they were not, so far 
on a commercial basis. The Marconi Co. were now carrying on 
their business under the Radio-Telegraphic Convention. 

The amendment was withdrawn. 


Fearchlight Oarbons.—In the House of Commons on Wednesday 
the First Lord of the Admiralty was asked whether the Admiralty 

urchased the greater part of the carbons for the searchlights of warships 
бош Germany; and whether, in the event of the foreign supply not 
being available, manufacturers in this country would be able to meet а 
sudden demand. 

In reply, Mr. MCKENNA said that the answer to the first part of the 
question was in the negative ; the whole of the carbons purchased by the 
Admiralty for searchlights of his Majesty's ships were made in this 
country. The answer to the second part of the question was in the 
affirmative. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


APPOINTMENTS VACANT AND FILLED. 


Mr. E. M. Hayward, shift engineer at Fulham, has resigned to take 
up an appointment at Peterborough, and Mr. A. Ardern, junior 
charge engineer at Fulham has been promoted to fill his place at 
£2 per week, rising to £2. 5s. on April 1 next. Mr. Pearson, switch- 
board attendant, becomes junior shift engineer in charge. 


Acton.—At the last meeting of the Council, Mr. Baldwin moved 
that factories be supplied at the same rate аз shopkeepers, viz., 5d. 
per unit. The proposal was defeated. 

Messrs. D. Napier & Son have asked for a quotation which would 
enable them to close down their own generating plant and take 
supply from the Council's mains. The firm is prepared to guarantee 
1,000,000 units during the coming year. » 
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Argentina.— A decree has been published authorising the Buenos 
Ayres Great Western Railway Co. to extend their line from бай! 
Carnot-street to the port lines by means of a tunnel, and to use elec- 
tric traction, and also to construct two lines between Caballito and 
Moreno, and run electric trains thereon. | 

Messrs. Otto Franke & Co., the concessionaires for the La Plata- 
Avellaneda electric railway, have now been granted a concession for 
constructing and working an electric railway from Riachuelo to 
Retiro, а branch line, and connections to the lines of the ports of 
Buenos Ayres and La Plata. "The main line is to cross a drawbridge 
over the Riachuelo and afterwards to traverse a viaduct and a tunnel. 

The Empresa Telefonica del Chubut have been granted a 30 years 
concession for а public telephone service between Rawson, Trelew, 
Puerto, Madryn and Gaiman. 

Barking.—An L.G. Board inquiry was held by Major J. Stewart, 
R.E., last week into the application of the Council for sanction to 
bo row £2,500 for the electricity undertaking, &c. 

The clerk to the Council (Mr. Н. HAROREAVES) produced statistics 
as to population, &c., and said the required loan of £2,500 was made up 
of excess expenditure to March 31 (£745), new plant (£750), transformers 
(£250), mains extensions (£250), house services (£200), public lighting 
extensions (£200), meters (£105). Their electric light undertaking was 
established in 1899, and during the first year 154,000 units were gene- 
rated at a total cost of 4-64d. per unit. In the year to March last 1,583,000 
units were generated at a total works and administrative cost of 1-252d. 
per unit, or, including interest and sinking fund, 2-052d. During the last 
completed year the units sold to private consumers for lighting and 
power were 624,996, against 402,596 in the previous year. The item of 
£745 for excess expenditure had occurred on the three previous loans. 
With regard to the new plant and transformers for the Creeksmouth 
supply, this work had been rendered necessary by a demand for in- 
creased power. One particular firm was putting down additional motors 
equal to 100 H.P., which it was anticipated would take at least 50,000 
units per annum. The items in rcspect of mains extensions, house ser- 
vices, public lighting extensions and meters were to meet the normal 
expansion of the undertaking in the district. | 

In reply to the INspecror, Mr. Hargreaves said the Council proposed 
to borrow at 4 per cent., that the rate for municipal loans had been con- 
siderably higher lately and 4 per cent. was not abnormal for an authority 
of their size. 

Mr. H. L. Howarp, the electrical engineer, said the most remarkable 
increase was in 1908-9 for private power and lighting, which showed a 
50 per cent. advance on the previous year. The plant for the Creeks- 
mouth extension was originally designed for an output of 100,000 units 
per annum. During the last completed year they supplied 160,176 units 
to that district. He anticipated that at least another 50,000 units would 
be delivered for the 100 H.P. additional motor which was to be installed. 
Contracts amounting to £750 for this plant, &c., had been entered into. 
The profit of 3 percent. made was after allowing for repayment of capital, 
&c. They were making a profit out of the public lighting. It was 0-1d., 
per unit, à normal profit. 

Councillor A. BLAKE opposed the application on the ground that a 
portion of the loan applied for was illegal—the £745 excess expenditure. 
He contended that this ought to have been applied for before the money 
was spent. Two years ago, at a previous inquiry, figures were put before 
the Inspector to show that a profit of £60 a year would be made on the 
electric light undertaking. Since then there had been a loss of £60 in- 
stead of a profit. 

The CLERK pointed out that the electric lighting accounts—a copy of 
which was supplied to each member of the Council—gave the progress 
of the undertaking since its commencement. Every year the profit or 
loss was shown. It did not necessarily follow that items were illegal 
because the amounts had been spent before sanction was obtained. The 
L.G.B. had a dispensing power to grant consent when they deemed it 
desirable. Out of the £2,500 applied for only £750 was in respect of 
machinery at the station; the other expenditure would be quite as useful 
if the station were moved to Creeksmouth. Up to the present the Council 
had decided that the station should remain where it was, but the question 
of removal would have to be faced by the Council two, three or four years 
hence. It would all depend on the development of the district. At the 
present time the existing station was sufficient. 


Belfast.—The general manager of the Corporation tramways has 
submitted a report recommending various extensionss 


Brighton.— At the Council meeting last week a recommendation 
by the Tramways committee that an offer of £100 per annum be 
accepted for advertising on the windows of the Corporation tramcars 
was taken back by the committee, as several councillors were averse 
to accepting any advertisements, and others thought a larger sum 
should be required for the privilege. 

Caerphilly.—A meeting of ratepayers on Monday resolved to ask 
tie L.G. Board to hold an inquiry into the opposition of the rate- 
payers of the Town Ward to the transfer of the Council's electric 
lighting order to the South Wales Electrical Power Distribution Co. 
unless the whole of Caerphilly be included in the company's area of 
supply. 

Canada.— It is stated that it is proposed to incorporate the Quebec 
Railway, Light, Heat & Power Co., which will include the Quebec 
Railway, Light & Power Co. (the company controlling the Mont- 


been looked upon with a certain amount of disfavour. 


morency Power Co.), the Jacques Cartier, the Seven Falls, and the 
Canadian Electric Power Companies, besides the Quebec and 
Frontenac gas companies. 


_ Ceylon.—Mr. С. W. Lund, superintendent of railway telegraphs, 
is superintending the construction of а telephone line between 
Colombo and Nuwara Eleiya. He expects the work to be completed 
in 1910. 


Denmark.—'' Engineering " announces that negotiations are in 
progress between an English financial and an English electric 
firm on the one side, and some towns and municipalities in Jutland, 
Denmark, on the other, concerning an extensive electricity supply and 
traction scheme, which comprises the construction of an electric 
railway between Aarhus and Randers, estimated to cost some 
£200,000, and of central stations for supplying a district with electric 
current for power and light, which may entail an expenditure of 
rather more than £150,000. The loan, probably of £400,000 will be 


guaranteed in various ways. 


Edinburgh.—At the meeting of the Electric Lighting committee 
on Monday a preliminary report was submitted by Sir Alex. Kennedy 
as to the future working of the Dewar-place and M‘Donald-road 
electricity generating stations with special reference to the provision 
of cooling towers. 

The question which the committee have to face is the necessity of a 
greater output and how this is to be accomplished. By substituting a 
newer form of exhaust turbine, the report points out, for those at present 
in use two of the newer ones would do the work of three of the present 
ones, and would increase the output by 34 million units per annum without 
any increase of cost so far as the boilers and the water are concerned. 
This, of course, means the adoption of cooling towers, which have always 
The former idea 
was to get water from the canal, but as that project had been abandoned 
the provision of these towers was absolutely necessary if there was to 
be any increase at all at Dewar-place station. Recently it was pointed 
out that cooling towers had been greatly improved, both from the point 
of view of architecture and also adaptability, and recent ones (erected at 
London and Birmingham) were free from a great many of the objections 
urged against the former ones. The erection of the new plant at Dewar- 
place with the towers it was estimated would cost £45,000, and the same 
at M‘Donald-road. 

It was agreed to have the report printed and circulated among the 
members. 


Electric Traction in Canada.—It is reported that it is intended to 
electrify some part, at any rate, of the Canadian Pacific Railway 
system in the Rocky Mountains. The first experiment is to be made 
next summer, on the branch line into Phoenix, which will be run with 
power supplied by the West Kootenay Power & Light Co., in which 
the C.P.R. is supposed to be interested. This company develops its 
power from the Bonnington Falls on the Kootenay River, not very 
far from Nelson. The Southern Pacific has electrified a portion of 
its system with success on the Sierra Nevada division, where the con- 
ditions are very similar. 


Epsom.—The Gas Co. offered to supply public lighting at £2. 17s. 
per post, but as Mr. A. C. Gilling, the Council’s electrical engineer, 
explained that if the electricity department did only private lighting 
the savings would be about £320 in coal and £231 cost of main- 
tenance of lamps, so that the total loss to the rates would be £654. 11s. 
if, the Gas Co.’s offer were accepted, and the Council decided not to 
accept the company’s tender, as the lighting committee reported 
that the promise of the company that its offer would result in a con- 
siderable saving to the ratepayers was not justified. 


Exhibitions.— Mr. С. E. Akers, British Commissioner, states that 
he has secured a space of 129,000 sq. ft. for the British section of the 
International Exhibition of Railways and Land Transport at Buenos 
Ayres next year, and applications have already been received for 
100,000 sq..ft. Particulars of charges for space, tariffs for motive 
power, &c., can be obtained from the Director of the Exhibitions 
Branch of the Board of Trade, Queen Anne’s-chambers, London, 
S.W., by whom applications for space will be received until Dec. 3. 
Applications will also be received by Mr. Akers at the British Lega- 
tion, Buenos Ayres, until Dec. 31. ! | 

An engineering and machinery exhibition is being organised by 
the Engineering Review at the City Exhibition Hall, Manchester, 
from Oct. 14 to Nov. 5, 1910. 

At a business exhibition opened at the Royal Glasgow Institute 
of Fine Arts on Wednesday, the Corporation electricity department 
exhibit radiators, a Therol heater, cooking utensils and methods of 
electric lighting, &c., 


Finchley (Middlesex).—The Council have received another letter 
from the L.G. Board in regard to their application for sanction to 
borrow £2,200 for arc lighting of three streets. 

The letter stated that the Board’s view is that, before sanctioning a 
loan in the case, they ought to satisfy themselves that the precise object 
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for which the loan is to be sanctioned is one in harmony with the interests 
of the ratepayers. The information required by the Board is not forth- 
coming, and in the circumstances the Board's decision could only be 
that in its absence they do not feel justified in sanctioning the loan. 

! The Finchley Highways committee recommend that no further action 
be taken in the matter at present. 

Mr. Восалм argued that this was a distinct attempt on the part of the 
Board to force them into the hands of the gas company. 

Mr. CoLTMAN said the Council had given an evasive answer to the 
Board, and they could not expect any other reply. | 

The following motion was ultimately passed: “ That a letter be sent 
to the L.G. Board to the effect that all available information asked for by 
the Board was supplied during the very lengthy and exhaustive inquiry 
held by the Board's inspector; that the whole question of public lighting 
was thoroughly gone into at the time Finchley applied for, and obtained, 
electric lighting powers; that the decision then arrived at has been 
justified by the considerable reduction made in the price of gas; that any 
prices offered by the gas company could only be regarded as competitive 
prices quoted for undercutting the Council’s undertaking, with an 
ulterior motive which it would not be in the interests of the ratepayers to 
entertain.” 

The CHAIRMAN said that it was as well to announce now that they did 
not intend to take gas; they had their own electricity undertaking, and 
it would be madness on their part under these circumstances to take gas 
for lighting the streets. It was not altogether a matter of price, it suited 
the Council to light the streets as current was thereby used at a time when 
it was not required for other purposes. ' 


Fulham (London).— The Council's electric supply mains are to be 
extended at a cost of £300 to supply current for power to the British 
Improved Construction Co.’s premises in Stevenage-road. 


Greystones (co. Wicklow).—It is expected that the electric light- 
ing of Greystones will be inaugurated by Christmas Day. The power 
house is being equipped by Wm. Coates & Sons and the dynamo will 
be driven by two 90 н.р. suction gas engines. The Greystones 
Electric Light & Power Co. are the owners of the works and Mr. 
R. F. Fry will be resident engineer. 


Grimsby.— The Great Central Railway Co. have informed Grimsby 
Corporation that the work of constructing the light railway between 
Grimsby and Immingham is being pushed forward, and, it is hoped, 
will be open for traffic in January. In addition the company intend 
to construct an electric tramway from Corporation-road, Grimsby, 
to Pyewipe, and thence alongside the light railway line to Imming- 
ham. This will practically link up with the present Grimsby street 
tramways. The contract for the line has been let. 


Holland.—The Nederlandsche Spaar en Incassobank have applied 
to Beverwyk Communal Council for a concession for the construction 
of an electric tramway from Amsterdam to Beverwyk and Wyk an 
Zee en Duin. 

It is stated that the permanent Deputation of Zeeland has recom- 
mended the provincial council not to support a demand for a subsidy 
for the construction of a steam tramway from Cadzand to Oostburg, 
but rather to advance money without interest to a Dutch company 
for an electric tramway which will pass close to Retranchement on 
the Belgian frontier, and will extend from Breskens to Knocke, with 
a branch to Cadzand and Oostburg. It is proposed that the advance 
out of the provincial funds should not be less than one-third of the 
cost of construction and material, nor exceed 339,000 florins (28, 250). 


Hospital Lighting.— Yarmouth Council have sealed the contract for 
the supply of electricity from the Corporation’s electricity works for 
lighting H.M. Naval Hospital. 


Inquests.— At the Town Hall, Ealing, on Saturday, Mr. Reginald 
Kemp, opened an inquest upon Frank Tibbles, motorman, and 
Nathaniel Calder, train conductor, whose deaths were caused by 
the accident which occurred on the District Railway, at Ealing- 
broadway Station on Thursday. . 

As stated in our last issue, the train upon which the men were engaged 
and which was entering the station to take up passengers, overran the 
buffers at the station, and crashed into the brickwork at the end of the 
platform. Two gatemen who were also on the train escaped injury. 

After evidence of identification had been taken, the inquest was ad- 
journed until Dec. 2. 

On Monday Major Pringle opened the Board of Trade inquiry into the 
accident. The inspector stated that he had decided the inquiry must be 
of a private character, as he wished the witnesses to give their evidence 
frankly, but if the Press were present they might be apprehensive of 
their statements being published, and be used against them at the 
adjourned inquest. 


At Paddington on 12th inst. Mr. W. Schroder opened an inquest 
into the death of Charles Sargent, an electric train conductor on 
the District Railway. 

Evidence of identification having been given, : 

НЕввт. Geo. SHARPE, motorman, said deceased was engaged as con- 
ductor on the train witness was driving оп the morning of Nov. 9, having 
charge of the rear carriage. At Gloucester-road station at 10:54 witness 
had received from deceased the signal to start, when he smelt something 


burning at the rear of the motor room. He at once pulled out the main 
motor switches, which would deaden everything in the motor room, and 
went down to examine the under portion of the motor, from which smoke 
was issuing. He discovered a busline-jumper or double connecting cable 
on fire. He knocked it out with a coupling rod and arranged to take the 
train into а siding. The shoe leads then began to fuse, and deceased 
got him some paddles to isolate the shoes from the current. Witness 
then asked Sargent to get the passengers out, and shortly afterwards he 
was called to deceased and found him lying on the floor of the motor 
room, face downwards, unconscious. He was picked up, placed on a 
seat, and а doctor sent for. He could not explain from the position in 
which he found deceased how he could have come into contact with the . 
electrical apparatus. 

Dr. Parsons, St. Mary's Hospital, stated that deceased was admitted 
in a condition of profound shock; there were no signs of burning. He 
was unconscious, and remained in that state until 2.30, when death took 
place. Witness found nothing to suggest any cause for fainting and all 
the organs were healthy. Death was due to coma, resulting from 
hemorrhage on the surface of the brain and in the spinal cord. He knew 
of no cause to account for this death except electric shock. 

Mr. E. J. Gant said that on Nov. 9 he got into a District Railway 
train at Blackfriars about half-past 10. They waited at Gloucester- 
road for some time and then а porter came along and told them all to get 
out. Looking towards the front of the train he saw smoke coming from 
the motor van. He suddenly heard a thud inside the motor van. 

Mr. W. A. AaNEW, mechanical engineer to the Metropolitan District 
Railway, said he had examined the locomotive on the train and he pro- 
duced photographs. He had examined the electrical equipment of the 
locomotive, and found that one of the near side receptacle boxes had 
fused. A jumper had also been damaged. He came to the conclu- 
sion that the trouble had originated in а receptacle box. Ап arc had 
occurred between the positive and negative conductors, and a fuse 
resulted. The cable from the positive shoe on the near side had fused 
through; the rest of the electrical equipment was in working order. 
Probably the fuse was due to the excessive current flowing into the 
receptacle box. The effect of the driver pulling all the switches out 
would be to completely cut off the whole of the electrical mechanism, 
with the exception of one fuse box and one side of the main switches. 
Accepting the driver's evidence as correct, the deceased could not come 
in contact with any electrio current on that side of the motor. It was 
possible for him to reach exposed electrical parts, but only by the exer- 
cise of considerable effort. He would have had to put his hand down a 
narrow box. Оп the other hand it would be possible for him to receive 
& shock if he touched the brush holes of the motor which worked the air 
compressor. If he fell accidentally he could come in contact with that 
but that would only be charged when the compressor was working. He 
did not think it was in this case. It was possible that, owing to the 
fused box, the whole of the metal work of the car would be live to some 
extent. Although the whole of the meta] work might have been charged 
owing to.the defective receptacle, yet he did not think it possible for the 
man to have received a shock. He considered it very unlikely that the 
deceased received a shock, although a defect existed. It would be safer 
for an inexperienced man if the brushes on the motor compressor were 
covered. 

Dr. Parsons, re-called, said that he had further examined deceased 
and his skin, and that confirmed his opinion that death was due to clectric 
shock. He was of opinion that contact was made through deceased's 
head. | 
The jury found that death was accidental and caused by electric shock 
due to defective machinery. They added that they thought the brushes 
of the compressor motor should be protected. 


The inquest was resumed on Friday last into the death of Robert 
Hall, signalman, in the electrical department at Denby Colliery, who, 
whilst at work underground on 10th inst. met his death. 

DANIEL TAYLOR said that on the day of the accident deceased came 
down, the incline with a coal tub, out of which he took some tools 
and entered the haulage house. Almost immediately afterwards he 
heard a lamp fall in the haulage house, and getting no reply to his shout 
he hurried to the door, and there saw deceased just falling, with the 
appearance of clutching at something. At the same time some sparks 
and a bright flash were twice in quick succession emitted from the 
ammeter. Witness then ran to get the power cut off. 

WILLIAM HANNAH, electrician at the colliery, said the accident hap- 
pened in the bottom haulage. The plant was new, and had only been worked 
for trial purposes. They had earth plates in the ground, to which the 
cables were connected, on purpose to carry away any leakage of current, 
and, as far as he knew, at the time of the accident they were satisfactory, 
frequent tests having lately been made. On the 15th, whilst examining 
the system after the accident, he found a loose connection on the earthing 
at the top haulage between the end of the bottom haluage cable and the 
end of the main cable, which came from the transformer house. There 
was no other fault on the system of earthing. A nut which tightened 
the earthing wire on the connection box was loose, and he could just 
move the wire. He tightened the nut up, as it affected the earthing. 
The day after the accident an examination was made of the engine room, 
and it was found that the installation on the ammeter coil was punctured. 
This was held by three screws, 1$ in. long, and the bottom screw was 
half out, whilst the other two were loose. Witness could not say that 
that being loose was the cause of the accident, but, in his opinion, the 
fault on the ammeter was the primary cause. The defect would show 
itself by the flashes. It was witness's duty to see that the nut was kept 
tight, and he had tested it and got a satisfactory test through. 
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In reply to Mr. Nelson (who agreed the mode of testing was correct), 
. Witness said he knew the ammeter was securely fastened when erected, 
because he himself split the casing when tightening up the screws. He 
was aware a screwdriver was found near the switchboard after the acci- 
dent, and this belonged to him, but he had not seen it for 10 days. He 
thought it likely that deceased went to the ammeter to remedy the 
flashing. Deceased had attended to minor faults before without cutting 
off the current, although he had reccived proper instructions regarding 
this. | 
Mr. RoBERT NELSON, H.M. electrical inspector of mines, said he had 
inspected the scene of the accident, and it was most probable there was 
an intermittent, but not a continuous fault in the ammeter. He thought 
it was deceased who loosened the ammeter, and as he was doing so, the 
instrument sparked again, and his leg touching the frame of the motor, 
he got a shock which threw him across the engine house into the position 
described. Failing this theory, he was driven to the conclusion that it 
was the fault of the nut being loose, and that the switchboard and motor 
became charged with the current, and deceased received the shock 
through touching the frame of the motor and a pull wire, which was on 
the opposite side of the haulage house. He found no fault in the con- 
struction of the electric plant, and thought the accident was due to 
excess of zeal on deceased's part. 

The jury returned a verdict of accidentally killed. 

Islington (London).—The Council have adopted а recommendation 
of the Lighting. committee that the minimum charge of 5s. per 
quarter, payable by consumers of electricity, be based upon the 
yearly instead of the quarterly consumption. 


Italy.— A decree has been issued authorising the provincial autho- 
rities of Parma to construct and work electric tramways in the town 
of Parma and its suburbs, Single-phase current at 400 volts is to be 
used. 


Lewisham (London).—The Highways committee have declined to 
negotiate for the lighting of certain streets by the South Metropolitan 
Electric Light & Power Co. 


London County Council.—At the meeting of the Council on Tues- 
day consideration of the Highways committee's recommendation to 
construct tramways in Farringdon-road at an estimated cost of 
£6.400 was postponcd. 

Tramcar Roof Covers.—A proposal by the same committee to expend 
£10,238 on roof covers for 90 electric cars and to have the work done by 
the staff of the tramways department was also postponed. 

Through Tramway Running.—The same committee recommended that 
an agreement be entered into with West Ham and East Ham Corpora- 
tions and Leyton Council to provide for through running between the 
‘Council tramways at Bow and certain tramways owned by the other 
authorities above mentioned. It was proposed that each authority 
should take all fares on its own cars, pay its own working expenses, 
supply electrical energy in its own area to the other authorities, and run 
a number of cars proportionate to the length of track in its own area.— 
Discussion postponed. 

Tramways Conciliation Boards.—The same committee presented the 
names of members to constitute sectional boards of conciliation for tram- 
way employés.—A pproved. 

London County Council Tramways.—Islington Council on Friday 
last decided to inform the L.C.C. that they adhered to the decision 
of the late Council not to consent to the suggested extension of the 
tramways from Seven Sisters-road to Hanley-road, as it would 
prejudicially affect the locality, and there was no public demand for 
it. 

Marylebone (London).—At the meeting last week the Council 
adopted the proposal of the Electric Supply committee (referred to in 
our last issue) in regard to the electric lighting of the remaining 
gtreets in the borough. 

Mexico.— The Puebla Tramway, Light & Power Co. announces that 
it is advised by cable from Mexico City that a formal petition has 
been presented on its behalf to the Government for leave to extend 
the company's transmission lines into Mexico City and the Federal 
district, because the approaching development of the Tuxpango Fall, 
whilst supplying the power required by the growing needs of Puebla 
City, will leave available some 25,000 н.р. for Mexico City and the 
surrounding district. 


Morecambe.—In August last the Council instructed Mr. W. Ryle 
Wright to report upon the position of the electricity undertaking. 
This report was duly furnished on Sept. 2, and the recommendations 
contained therein have been adopted by the Council. 

The report gives a review of the position of things at Morecambe, and 
passes condemnation on the past working of the undertaking. 

Motor Starter Resistance Nets.—C. Schniewindt, of Neuenrade, 
Westphalia, forwards a leaflet treating of resistances for motor 
starters. These nets are made for both alternating and continuous- 
current. The particulars, which include the prices, refer to a large 
range of types of the nets. 


Naval, Mercantile Marine and Engineering Exhibition. —Mr. F. W. 
Bridges, of 119/125, Finsbury-pavement, London, E.C., informs us 
that he is organising an exhibition at Olympia in September next, 


under distinguished patronage, covering the subjects above men- 
tioned. : 

Norway.—The Norwegian Department of Public Works are about 
to construct a narrow-gauge electric railway, 10} miles in length 
(from Myrdal to Fretheim), at an estimated cost of about £90,000. 


Obituary.—The death is announced of Baron George de Reuter, 
a director of Reuter's Telegram Co. and other public companies. 


Pontypridd.—An unopposed inquiry was held last week into the 
Council's application for sanction to a loan of £6,424 for electricity 
supply extensions. 


Provisional Order Revocation.—The Board of Trade have revoked 
as from Nov. 17 the East Barnet Valley Electric Lighting Order, 
1906, as to the whole area of supply. 


Radcliffe. —The salary of the electrical engineer, Mr. Wilkinson, has 
been increased by £50 per annum. 


Stanley (Yorks.).— The Board of Trade have deferred the question 
of revoking the Council's electric lighting order for three months. 


Turkey.—The Belgian Consul-General says there are openings at 
Smyrna for c.c. motors (2 kw. to 15 kw.). switchboards, arc and metal 
filament lamps, electric bells, telephone installations, &c. A reliable 
agent is necessary. z 


Watford.—The Council have decided to apply for sanction to a 
loan of £7,500 to cover cost of extensions of mains, services, &c., for 
the next three years. 


West Ham.— In reference to an interruption of supply on Nov. 8, 
Mr. H. H. Couzens, the borough electrical engineer, has reported 
that this was due to failure of & transformer at the generating 
station. He has ordered new transformers. The Abbey-lane supply 
is dependent on one feeder, and when the new cables to the Town 
Hall are laid Mr. Couzens proposes to extend one of these to Abbey- 
lane. Although the whole of the Town Hall scheme cannot be put in 
hand yet, Mr. Couzens thinks the cables might be put on order with 
the British Insulated & Helsby Cables. The estimated cost of the 
cable work is £5,400. 

Mr. Couzens recommends increases of salaries in the sub-depart- 
ments, amounting to £695. The proposed increases include the 
following :—Mr. Lloyd Jones, station superintendent, £300 to £350, 
rising by annual increments of £25 to £400 ; Mr. E. Seddon, assistant 
station superintendent, £3 per week to £190 per annum, rising by 
annual increments of £10 to £210 ; Mr. W. A. Gilbert, mains engineer. 
£200 to £250, rising to £300 on April 1, 1910; Mr. W. Whitney, 
assistant mains engineer, £150 to £175. 


West Hartlepool.—Mr. J. Davies Williams, Board of Trade Com- 
missioner, opened an inquiry on Thursday last into the application 
of the Cleveland & Durham Power Co. for permission to supply the 
Hartlepools Tramway Co. with electricity. "West Hartlepool Cor- 
poration have refused permission, and the Board of Trade have to 
decide whether their objection is reasonable. Mr. C. Н. Merz, chief 
consulting engineer to the power company, was the first witness 
called. The Press were excluded. 


Willesden.—The Council will supply to Underwood & Bros 
current for power and lighting at Brent drainage works at 2d. per 
unit. 

Wireless Telegraph Notes.—The newspaper correspondents at 
Geneva state-that 

The Swiss military authorities have recently been experimenting with 
mobile wireless stations in the Alps and the valley towns with curious 
results. The first two stations (according to The Times) were estab- 
lished at Berne and at Ebikon, near Lucerne, about 35 miles apart, but 
communication could not be opened between these two places, whereas 
many messages in English from Poldhu, Cornwall, and in German from 
Berlin were received. The Berne station was transferred to Aigle, and 
the result obtained was somewhat better, but still unsatisfactory, and it 
is likely that the mobile wireless stations will be suppressed and a per- 
manent station constructed at Thun in order to establish wireless com- 
munication with the military posts on the St. Gothard, Rigi, and the Fort 
of St. Maurice, which daily receive unsolicited messages from Europe. In 
one case recently а message was received from mid- Atlantic. 

Wireless communication was established between Malta and 
England by the P. & O. steamship “ Mantua," which arrived at 
Plymouth on the 18th inst. 

The Admiralty have appointed Capt. G. L. Raikes, R.M.A. (to 
transfer from the Prince of Wales) and Capt. А. Е. Salkeld, 
R.M.A. (to transfer from the Vernon ") as instructors of wireless 
telegraphy. 

Worksop.—The Council have decided to supply electric current 
for heating and cooking at ld. per unit. 

Electrical Football League.—The above are holding their second 
annual concert and distribution of trophies and medals on Dec. 11 
at Brook Green Works, Hammersmith, by permission of the directors 
of Robertson Electric Lamps (Ltd.). 
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TRADE NOTES AND NOTICES. 


«THE ELECTRICIAN " ELECTRICAL TRADES' 
DIRECTORY AND HANDBOOK.—The 1909 Edition 
of the Big Blue Book, can now be supplied, price 8s. 6d., 
or post free in the United Kingdom, 98. 3d. The volume 
brings a great mass of statistical and technical data 
quite up to date, and the Directorial Division has been 
thoroughly revised and amplified. 

All branches of Electrical Engineering and Industry 
are fully treated, and Electro-Financial matters receive 
every attention in the new volume, which aggregates 
more than 2,000 pages. The Directory Division is 
complete and thoroughly accurate, and has been com- 
pletely revised, All mere lists of members of Societies 
and Institutions (so easily and cheaply available) are 
excluded, as quite unreliable for Manufacturers' and 
Dealers' purposes. The full set of valuable Statistical 
and Engineering Tables, &c., have been very carefully 
revised and extended, and are now issued in handy book 
form. These are included in the 1909 Big Blue Book, 
'making it the most complete work of the kind ever 

published. 


TENDERS INVITED. 


Tenders are invited for the supply of 230 a.c. and 160 d.c. clec- 
tricity meters to the City of MELBOURNE, Australia. Copies of 
the specification, conditions of contract and forms of tender can 
be obtained from Agents for the City Council, Messrs. McIlwraith, 
McEacharn & Co. Proprietary (Ltd.), Billiter Square-buildings, London, 
E.C., to whom tenders by noon Dec. 6. See also an advertisement. 

Tenders are invited forthe supply of 50,750 incandescent lamps 
for the City of MELBOURNE. Specification, &c., by written applica- 
tion (with deposit of 5s.) to the Agents for the City Council, Messrs. 
Mellwraith, McEacharn & Co. Proprietary (Ltd.), Billiter Square- 
buildings, London, E.C., to whom tenders by noon, Dec. 13. See 
also an advertisement. 

Tenders are also required for the supply of 4,508 yd. single con- 
ductor lead-covered cable, and 1,500 yd. three-core lead-covered 
cable for the City of MELBOURNE. Specification, &c. (on deposit of 
бв.) from Messrs. Mellwraith, McEacharn & Co. Proprietary (Ltd.), 
to whom tenders by Dec. 8. See also an advertisement. 
l^ Tenders are also invited for the supply of 1,800 yds. of 0-75 sq. in. 
single conductor lead covered cable for the City of MELBOURNE. 
Specification, tender form and conditions of tender may be obtained 
from the agents of the City Council, Messrs. Mellwraith, McEachern 
& Co. Proprietary (Ltd.), to whom tenders must be sent by Dec. 1. 
See also an advertisement. 

Tenders are also invited for the supply and delivery of one feed- 
water oil eliminator for the City of MELBOURNE. Copies of specifica- 
tion and drawing may be obtained from the Agents for the City 
Council, Messrs. Mellwraith, McEacharn & Co. Proprietary (Ltd.). 
Billiter Square-buildings, London, E.C. Tenders to Chairman of 
Electric Supply committee, Town Hall, Melbourne, by noon Jan. 5, 
1910. 

Tenders are also wanted for supply of 1,250 arc lamp opalescent 
globes for the MELBOURNE (Victoria) City Council. Copies of speci- 
fications, &c., from Messrs. Mellwraith, McEacharn & Co. Prpty. 
(Ltd.), Billiter-square-buildings, London, E.C., to whom tenders by 
noon, Nov. 29. 

Lonpon County Council require tenders by 11 a.m. Dec. 14 for the 
roadwork and platelaying required in the reconstruction of the tram- 
way in Woolwich-road (from Rainton-road and Chapel-street) for 
electric traction, and the construction of a tramway in Farringdon- 
road (between Clerkenwell-road and Charles-street). Specifications, 
&c., from the County Hall, Spring Gardens, S.W. 


Lonpon County Council invite tenders for covering with asbestos 
tape about 2} miles of lead-covered high and low-tension electric 
cables in manholes. Tenders, upon official forms (to be obtained 
at the County Hall, Spring Gardens, S.W.) by 11 a.m., Nov. 30. 


Dusuin UNITED Tramways Co. (1896), LTD., require tenders for 
one year’s supply of general stores, including car fittings, iron, steel, 
castings, oils, paints, glass, ironmongery, electric supplies, timber, 
&c. Forms of tender and conditions from the Secretary, 9, Upper 
Sackville-street, Dublin. Tenders, addressed to the Chairman, to 
the Secretary by Nov. 29. 


The Deputy Postmaster-General, HoBaRT, Tasmania, will receive 
tenders until noon Dec. 20 for supply of telegraph and telephone 
material. Specifications, &c., from the Commonwealth offices, 
London. 


The president of the Ayuntamiento of LLANES (Spain) will receive, 
until 11 a.m. Dec. 9, tenders for public electric lighting of the town 
for 10 years. Local representation is necessary. The '' Madrid 
Gazette " of Nov. 4 contains particulars, and may be seen at 73, 
Basinghall-street, London, E.C. 


TENDERS RECEIVED AND ACCEPTED. 


Government Contracts.—During the past month the following 
tenders have been accepted by Government departments :— 

Admiralty : Incandescent lamps, Edison & Swan Co., and General 
Electric Co.; lamp fittings, W. McGeoch & Co.; telegraph gear, Chad. 
burn's (Ship) Telegraph Co. General Post Office : Indiarubber and cotton 
core cable, W. T. Henley's Telegraph Works Co.; paper core cable, 
British Insulated & Helsby Cables, Johnson & Phillips and Western 
Electric Co.; dry cells, Siemens Bros. & Co.; unmounted generators, 
International Electric Co. ; Morse and Hughes paper, Colley's Patents 
(Ltd.): bronze wire, T. Bolton & Sons, British Insulated & Helsby Cables, 
Shropshire Iron Co. and F. Smith & Co.: battery equipment and main 
switchboard installation at Bristol] head office, Westminster Engincer- 
ing Co.; telephone trunk service equipment installation at Post. Office 
trunk exchanges (Sheffield and Bristol) British Insulated & (Helsby 
Cables. 


Luton Corporation have accepted the tender of Chas. Macintosh & 
Co. for supply of medium pressure single-core insulated cables. The 
following firms also submitted tenders :— 

British Insulated & Helsby Cables, Western Electric Co., St. Helens 
Cable & Rubber Co., Union Cable Co., I. Frankenburg & Sons, 


. Siemens Bros. & Co., W. T. Glover & Co., Callender's Cable & Construc- 


tion Co., W. T. Henley's Telegraph Works Co., Johnson & Phillips, 
Yorkshire Cable Co. and Craigpark Electric Cable Co. 

Westminster General Purposes committee have decided to renew 
the contract for three years with the Westminster Electric Supply 
Corpn. for supply of energy to any or all of the premises in the occupa- 
tion of the Council, at the same prices as before—viz., 23d. per unit 
for lighting and 1d. for all other purposes. 

Southwark (London) Council have accepted the following quota- 
tions :— | | 

Siemens Bros. Dynamo Works, 8 Н.Р. motor, £30; Crompton & Co., 
3 kw. converter and starter, £45. 13s., and two 5 kw. converter machine: 
(in place of two З kw. machines previously ordered), £117. 

The Metropolitan Asylums Board have placed orders as follows :— 

Evershed & Vignoles, new electric testing set for head office; W. J. 
Fryer & Co., alterations to electric lights at South Eastern ambulance 
station; United Electric Car Co., additional fittings and appliances for 
ambulance tramcars for smallpox hospitals. 

Doncaster Council have accepted the following tenders :— 

United Electric Car Co., four top covers for tramcars, £91 each, and 
alterations to staircases, £24. 16s. per car; J. Butler & Co., shaping 
machine, £80. 10s. 8d. ; J. P. Hall & Son, steam feed pump, £86. 

Worksop Council have accepted the tender of Bell's Asbestos Co. 
for asbestos non-conducting boiler covering at 10s. per cwt., and 
that of Haydn Harrison for 200 Osram lamps for street lighting at 
3s. 1d. each. 


Rugby Council have accepted the tender of the British Thomson- 
Houston Co. for the electrica! equipment of the laboratory at the 
Lower School. 


Sherburn (co. Durham) Parish Council have accepted the tender 
of S. Stobart & Co. for erection of lamps. posts, &c., for electric 
lighting. 

Watford Council have accepted the tender of Siemens Bros. Dynamo 
Works for annual supply of electricity meters. 


The tender of Imeson, Finch & Co. has been accepted by Wallasey 
Council for constructing about 34 miles of additional tramways. 

West Ham Council have decided to continue to buy Osram lamps 
from the General Electric Co. The previous order expired last month. 


Are Lamp Lowering Gear.—Recent contracts received by the 
London Electric Firm, Croydon, for their patent '' one working 
part " are lamp lowering gear include the following :— 

87 for St. Marylebone Borough Council (comprising single and 
double swan necks, and centre carrier goars, for Oxford.street and 
Upper Regent- street); 72 for Ealing Corporation (consisting of swan 
пу and centre carriers on traction pillars, and on lamp pillars with 
tank transformer bases); 80 for Swansea Corporatiou (comprising 
swan necks, trolley arms, and span wire gears). 


BUSINESS NOTICE. 


The London Gazette announces that the partnership between 
Francis Hastings Medhurst and Robert W. A. Brewer. consulting 
engineers, 13, Victoria-street, London, S.W., was dissolved by the 
death of Mr. Medhurst as and from Oct. 26. 


Sale by Tender.— The Receiver in the action of Weld-Blundell v. 
the New Ignition Synd. (Ltd.) is desirous of disposing of the undertak- 
ing of the New Ignition Synd. (Ltd.), in onelot. The syndicate was 
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formed to manufacture a patent electric lamp. supplied with current 
by a primary battery, and suitable for use in mines. The manufac- 
ture of the lamps, &c., has been carried on at the Company's factories, 
49a, Adam-street, New Kent-road, and Canal Bridge, Old Kent- 
road, London, S.E. The stock of lamps, parts of lamps. batteries, 
сев and raw material will be included in the sale. Further informa- 
tion from the Receiver, Mr. Harold Walters, С.А. (Messrs. Hicks, 
Walters & Co.), 15, George-stre»t, Mansion House, London, Е.С. See 
also an advertisement. 


Sale by Auction.—Mr. E. Hugh Henry will sell by auction at 
Bromell’s-road, Clapham, S.W., on Dec. 7 at 12 o'clock, plant, 
machinery and stock of Kupron Limited, including a number of 
electric motors, instruments, &c., lathes, tools and machinery, art 
metal goods, fittings, &c. Catalogues of Messrs. Ball, Baker, Cor- 
nish & Co., 1, Gresham-buildings, Basinghall-street, E.C., and of the 
auctioneer, 73, High-street, Clapham, London, S.W. See also an 
advertisement. 


Plant for Sale.—Mr. Jas. Wilson, town clerk, the Town Hall, 
Marylebone-lane, London, W., will receive offers until noon Dec. 8 
for the purchase of a large secondary battery, booster balancer set, 
balancer, motor-generator, а quantity of scrap h.-t. rubber cable, 
lamp tops, meters, reflectors, &c. Schedules and particulars from 
the General Manager, Electric Supply Offices, 19-20, York-place, 
Baker-street, W. See also an advertisement. 


Plant, Lamps. Cable and Accessories for Sale.— Mr. Lake, of 132, 
Upper Thames-street, London, E.C., has for disposal a large quan- 
tity of new and second-hand plant, &c., which he advertises on 
another page. 


Plant Wanted.—Messrs. C. & A. Musker (Ltd.), engineers, Liver- 
pool, advertise that they require a second-hand motor in good con- 
dition, to give 50 B. H.P. at 500 revolutions, 460 volts. 


Patents Development.—The proprietor of patent No. 26,590/1905, 
for Apparatus for generating and utilising h.t. alternating current 
for the ignition of explosive mixtures in internal combustion 
engines, wishes to make arrangements for exploiting and developing 
same in thiscountry. Applications to Messrs. Haseltine, Lake & Co., 
7 and 8, Southampton-buildings, Chancery-lane, London, W.C. 


A Useful Comparison.— 
The ingenuity and the in- 
genuousness of the gas 
folks are proverbial, and 
every user of the old illu- 
minant knows how in- 
sinuously he is approached 
in order that he may be 
induced to use gas for all 


HOW TO LIGHT | HOW TO LIGHT 
A | АН 


Gas Fire: Electric Fire: 


Turn on the Switch. 


First. light a taper, 
then, бе/оге applying the 
taper to the fire, turn ou 
the tap for an instant to 


allow the gas to displace 
the air in the pipe between 
the tap and the fire; turn 
the tap off again, and then, 
altcr a second or two, 
apply the lighted taper to 
the centre of the front of 
the fire, midway above the 
burners and inside the fire- 
clay fuel, and again turn 
on the tap." 

* The fire should then 
light with a blue flame, 
and burn quietly. If the 


possible purposes. The 
success of the gas people 
has been largely due to 
their skill in canvassing 
and their smart turn at 
illuminating and heating 
literature. They are not 
to have it all their own 
way evidently for there 
are many indications that 


flame is yellow or white, 
and burns with a ' hollow’ 
roaring sound, the gas 
should be turned off and 
relighted, so as to obtain 
the proper flame. A fire | Ne 
lighted the. wrong way 
gives little heat, while the 
burners and fire-clay be- 
come choked with soot.” | NO 


NONSENSE - 
ABOUT ` 
Electricity. 


those on the electrical 
side are giving attention 
to this particular matter. 
The supply companies 
have taken a prominent 
place in this development, 
and we illustrate herewith 
one page of a circular 
issued by the County of 
London Co. which goes 
straight to the point. 


Companies’ Diary and Agenda Book, 1910.—The editor of this 
useful publication, Mr. H. W. Jordan, is well known as the author of 
several standard books on joint stock work, and in this, the 27th 
annual issue of the Diary and Agenda Book, he provides what must 
be found a very serviceable desk companion for those who have 
little time to acquaint themselves with the requirements of the Com- 
panies Acts. The Diary and Agenda Book can be obtained in 
several styles from Messrs.. Jordan & Son, 116, Chancery-lane, 
London, W.C., price 2s. 6d. or oe 6d. 


Fair Fares." The Fair Fare’ System on 
Tramways,” the British Electrical Federation are issuing a pamphlet 
describing a system of payment for travelling on tramways which, 
without inflicting hardship upon the individual passenger, is designed 


Ne Wrong Way to do it. 
Cacking Beraers. . 
Ne Sost. ` 


(Extract from a Circuler 
issued by Gas authorities 


ng instructions as to 
Hantiag а Ges Pire) 
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to bring about a more equitable remuneration to the owning com- 
panies and corporations. 


Tantalum Lamp Poster Designs.—The cry is Still they come.’ 
The manufacturers of metal filament lamps have evidently decided 
to keep the ball rolling, - 
and in particular the 
Satisfied Consumer is to 
be exploited in all lan- TANCHI LAMP Е 
guages until he becomes 
as well known as the more 755 9r 7 * a^ ч. N 
famous soaps, cocoas, &c. 3 
The German aspect of the MÉ 1 z 
grateful householder is " 
depicted in the accom- 
panying illustration. 


CATALOGUES, &c. 


Sun Raprators.—We 
have received from the 
бип Electrical Co. a 
leaflet illustrating their 
luminous type of radia- 
tors. This leaflet is a 
summary of a new cata- 
logue now in the press 
and shortly to be pub- 
lished. It is, of course, 
impossible on a leaflet to 
illustrate more than a few 
of the types of this firm’s 
well-known radiators, but 
those that are shown are sufficient to give an excellent idea of the 
general class of work turned out. In the new catalogue will be given 
a large number of new and artistic patterns. 


. Тчмк-1лмїт Devices.—Mr. Geo. Ellison, of Birmingham, has ready 
a pamphlet dealing with an adjustable time-limit device for circuit- 
breakers. It is claimed for this instrument that it is simple, having 
no complicated mechanism to get out of order, and can be adjusted 
between 10 minutes and zero retardation. The time lag feature 
consists of a dashpot containing a certain quantity of thin mineral 
lubricating oil. The periphery of the piston is slightly tapered to 
permit the adjustment by varying the clearance between the cylinder 
and the piston. If the aperture around the piston is increased by 
lowering the cylinder, the rate of flow is increased, and conse quently 
the time required to pull up is reduced. 


PLANIA CARBONS.—Messrs. Н. С. Mayer & Co., the British agents 
for the Planiawerke Aktien-Gesellschaft, have issued a pamphlct 
giving full details of the Plania flame carbons manufactured by their 
firm. "These can be supplied either with or without metal rods, in 
the former case for use on either direct and alternating-current circuits. 


““ТовопЕ” Banpinc.—We have received from Mr. C. McD. 
Cheeld, of Thorpe-le-Soken, Essex, an interesting pamphlet de- 
scribing a new type of belting for driving lathes and small machinery. 
By its use it is claimed that both slack and overtight belts are 
avoided, while at the same time it is very cheap. The belt consists 
essentially of a number of strands of hemp rope twisted together, 
to which patent fasteners are attached. The belt thus formed can 
be shortened by twisting, if required, as much as 1} in. to the foot, 
without any damage resulting, and when it is hooked up the patent 
fastener prevents untwisting. It is, therefore, possible, if from any 
cause the driving band is not up to concert pitch, to make it so by 
merely unhooking and twisting it up to the tension required. This 
ingenious arrangement should find & wide application on small 
machines. 


SIMPLEX SPECIALITIES. We have received from Simplex Conduits 
(Ltd.) an excellently got up catalogue illustrating and describing 
their many specialities. It will take too long to go over the gamut 
covered in these pages, but we may say that it ranges from their 
well-known steel conduits, at the beginning, to the spookie shades 
at the end. The whole is a most artistic production, and should go 
far to spread а knowledge of the Simplex activities throughout the 
electrical world. 
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T. A. C. System or Evectric LIOHTINd.— The Tudor Accumulator 
Co. have just issued a pamphlet in which a description is given of the 
recent improvements introduced in this system of train lighting. 
The essentials which must be kept in view are to obtain а system in 
which the lamp voltage is kept constant within narrow limits with 
a minimum number of complicated switches and apparatus, and to 
control the output of the dynamo so that the battery is neither 


over-charged nor undercharged, and when it is charged it only gives 
sufficient current to supply the load in circuit. How these various 
conditions are to be followed is adequately shown in the pamphlet, 
to which we hope to return in detail in a later issue. 


BANKRUPTCIES, LIQUIDATIONS, &c. . 

The public examination of Hugh Godfrey Nicholson, motor car 
manufacturer, &c., took place on Friday last. Gross liabilities 
£21,957. 163. 24., £3,852. 16s. 2d. expected to rank, no available 
assets. 

Bankrupt stated that in November; 1903, he and his r pur- 
chased the works of the Britannia Со. at Colchester, and transferred the 
business to a company formed by them under the name of the Britannia 
Engineering Co. (Ltd.). The nominal capital was £40,000, which was 
afterwards increased to £70,000. The consideration was paid direct to 
the original vendors, he and his brother, who advanced £4,000 at the time 
the company was formed, receiving respectively 2,614 and £9,428 shares. 
Subsequently further shares were issued to other persons as nominees for 
them. He acted as director of the company. Two or three years after 
its formation the company took up the manufacture of motor cars, but it 
was not afterwards successful, and the loss on that branch of its business 
caused its failure. In November, 1907, a receiver for debenture holders 
was appointed, and a month later the company went into voluntary 
liquidation. "The business was still carried on by the receiver. In 1904 
he became interested in an electrical engineer's business, of which he had 
acted as chief engineer. He agreed to purchase the business, and formed 
а company to take it over, under the style of the British Electric Equip- 
ment Co. (Ltd.). The consideration for the sale to the company was 
£15,215. 17s. 1d., which was paid as to £7,215. 17s. 1d. in cash and the 
remainder in fully-paid shares. He made no profit out of the transaction. 
He was appointed managing director at £1,000 per annum, but he did 
not know whether he received as much as that. The company carried 
on business until April, 1907, when a compulsory winding-up order was 
made against it. He attributed his insolvency to the failure of the 
Britannia Engineering Co.—Examination concluded. 


A first and final dividend of 2s. 5d. will be payable on Nov. 30 at 
24, Bond-street, Leeds, to creditors of Herbert Shuttleworth, elec- 
trical engineer, Cross-court, Briggate, Leeds. 


The trustee (Mr. E. Musgrave, 1, Bank-street, Bradford) in the 
bankruptcy of Wm. Terrell Garnett (trading as W. T. Garnett’s 
Cable Co.) has been released. 


BOOKS RECEIVED. 


(Coples of the undermentioned works can be had from The Electrician office, post free 
ou receipt of published price, adding 3d. for books published under erdi and $ per cent 
or books published nett, Add 10 per cent. for abroad or for foreign books.) 


Proceedings of the Royal Society." Vol. LX XXIII. No. A559. 
Series À, Mathematical and payers Sciences. (London: Harrison 
& Sons.) 2s. 6d. 


“ Electric Power Conducto" 
Crosby Lockwood & Son.) 93. not. 

Fire Insurance Handbook." By W. S. Coles and H. S. Bell. 
(London: C. & E. Layton.) 153. not. 

Electrotechnics. By John Henderson. Vol. III. of “ Phy- 
sical and Electrical Engineering Laboratory Manuals." (London: 
Longmans, Green & Co.) 3s. 6d. | 

Practical Testing of Electrica! Machines." By Leonard Oulton 
and Norman J. Wilson. (London: Whitaker & Co.) 4s. 6d. net. 

"The Prevention of Industrial Accidents." No. 1—General 
Pamphlet. Prepared by Frank E. Law and Wm. Newell (New 
York: The Fidelity & Casualty Co.) 25 cents. 

F. Uppenborn's Deutscher Kalender für Elektrotechniker.” 
Edited by G. Dettmar. 27th Edition, 1910. (Berlin: R. O!den- 
bourg.) Mk. 5. 

“ Electric Waves." By Wm. S. Franklin. 

millan & Co.) $3.00 net. 


By Wm. A. Del Mar. (London: 


(London:  Mac- 


PATENT RECORD. 


APPLICATIONS FOR PATENTS. 


Note. ~The und ermentioned Applications (except those marked t) are not open to 
public inspection until after acceptance of Complete Specifications. Those marked * are 
open for inspection 12 months after the date attached to them, if they have not been published 
previously in the ordinary course. Names within parentheses are those of communicators 
of inventions. When complete Specification accompanies application, an asterisk is affixed, 


October 18, 1909. 
23.802 Rocers. Audible electric signalling devices and the like. 
23,808 VitanoFF. Portable electric lamps.“ 
23,814 Hirst & WorrnRAM (TUNGSTEN) METAL FILAMENT Lamps. Manufacture of elec- 
tric incandescent metal filament lamps. (Date applied for, 4/1/09. Com- 
prised in application No. 142, dated 4/1 :09.)* 
23,819 Bai & Pretts. Cooking and like operations by means of electricity. 
23,821 SUMET Bros. & Co. Clamping and supporting devices for electrical con- 
ensers. 
23,834 GRAHAM. Telephonic apparatus.“ 
23, 863 SCHMELTZ. Charging electrical accumulators or secondary batteries.“ 
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October 19, 1909. 

23,902 — à Variable time limit relay device. 

23,906 SPIELMANN. Current meters of the oscillograph type. 
22,522/08. 

23,937 Monnigr. Distributing box for cables with multiple весте! conductors. 
dition to No. 13,129/09.) Date applied for, 19/10/08. 

23,938 FORTESCUR. Electrical transformers. (Date applied 15 19/11/08.) 


(Addition to No. 
(Ad- 


23,980 HARRISON. Een 18 lamps. 
24,016 B. T.-H. Co. Current collectors for elec trically- driven vehicles. 
24,017 B.T.-H. Co. (CE Co., Us) Signal systems. 


24,023 Scorr. Dynamo-electric machines. 


October 20, 1909. 
24,079 Peyron. Suspension chains for песо electric lamps and like electric lighting 
apparatus. 
24,109 CARRIGAN. Electric switches.* MERO JE RS _ 


24.115 ErLison. Electric шешек» and the like. 
24,126 B.T.-H. Co. (G.E. Co., U.S.) Dynamo-electric machines. 
24,127 Parsons & Law. Rech of the voltage of alternating-current machines. 
24,134 MANDERS. Production of continuously maintained and sustained oscillations 
of electricity. 
October 21, 


24,137 Bruce PEEBLES & Co. & DE LA Cour. олаи machinery. 

24,153 Turner. Accumulators. 

24,185 SremMENS & HALSKE AxT.-GEs. Electric signalling installations. 
for, 21/10/08.)*t 

24,187 BARDELONI. 
systems. * 

24,190 Miter. Electric signs.“ 

24,208 Controlling electric motors.“ 

October 22, 1909. 

24,239 BRECKNELL. Tramway and railway rail joints. 

24,269 Sıemens BROS. Dynamo Works. (Siemens-Schuckertwerke G. m. b. H., Germany. ) 
Driving and operation of electric frequency transformers having commutators. 

24.275 Jasper. Receiving and recording telephonic messages or communications. 

24,276 HóuME. Dynamo brush-holders.* 

24,294 Hype. Device for supporting the filaments of incandescent electric lamps. 

24,302 EvANs-JACKSON. (Albert Hiorth, Norway.) Electric induction furnace.“ 

24,306 ALLGEMEINE ELEKTRICITATS-Ges. Continuous-current motor- generators ог 
transformers. (Date applied for, 22/10/08.)*t 

24,326 HicuriELD. Fittings for electric candle lamps. 


October 23, 1909. 

24,363 Srorr. Hydraulic telemotor control apparatus. 

24,372 А: DERSON & HorMEs. Electric motors and other electrical apparatus. 

24,373 CorriNs. Electrical switches. 

24,388 British RADIO TELEGRAPH & TELEPHONE Co. & BALSILLIE. Apparatus for 
receiving messages by wireless telegraphy or |с ераопу. 

24,389 Siemens Bros. & Co. (Siemens & Halske Akt.-Ges, Germany.) Thermo-elec- 
tric devices for indicating the temperature of steam on a steam locomotive.* 

October 25, 1909, 
Dynamo-electric machines. 
Manufacturing material for metallic files of electric incandescent 


(Date applied 


Aerial resonator for receiving apparatus of clectrical wireless 


e 


- 


24.434 GARTER. 
24,437 RUHSTRAT. 


lamps. 

24,444 TavLoR. Boosters, balancers and motor-generators for use on direct and alter- 
nating-current circuits. 

24.448 Rots & Suge. Car brakes.* . 

24,498 HELFENSTEIN. Utilising the gases resulting from reduction operations carried 
out in electric furnaces and electric furnaces for carrying out the same.* 

24,516 HapriELD. Tramway and like points. 

October 26, 1909 

24,565 SigMENs Bros. DvNAMO WoRks. (Siemens-Schuckertwerke G.m.b.H., ш 
Arc lamps of the inverted or flame type.* 

24,566 Hirst & Angoro. Arc lamps. 

24,583 Wi iis. Telephone receivers. (Date applied for, 28/10/08.)*t 

24,599 RusH. Electric light fixtures. * 

24,602 MiLToN. Arrangements of circuits for magneto ignition purposes 
for, 20/10/08. Application No. 22,271, dated 20/10/08 

24,615 & 24,616 CLEMENT. Telephone exchange system. (Date applied for, 14/12/08. 
Comprised in application No. 27,139, dated 14/12/08.)* 

24,631 Sanna. Utilising the spongy zinc obtained electrolytically. * 


October 27, 1909. 
24,671 Lioyp. Reversing switches and the arrangement of the electric ci: cuit connections 
therewith for the purpose of reversing electric motors. 
24,683 Sıemens BROS. & Co., HANpcock, Dykes & RAWLINGS.’ 
electrical conductors. 
24,687 Siemens Bros. & Co. (Siemens & Halske Akt.-Ges., Germany.) 
ploders actuated by archimedean screws. * 
24.697 RUTHENBURG. Electrodes for electric furnaces. 
24,704 9 Bros. & Co. (Siemens & Halske Akt.-Ges., Germany.) 


changes.“ 

24,716 EVEKEN, Le Roy & Moritz. Electrolytic apparatus for the production of pure 
oxygen and hydrogen. (Date applied for, 9/12/08.)*1 

Cctober 28, 1909. 

24,735 Harris. Electro-deposition apparatus. 

24,769 & 24,770 WATERHOUSE. Ceiling roses, fuse boxes, switch and the like.“ 

24,771 WATERHOUSE. Combination coupling for electric conductors. * 

24, 784 MASCHINENFABRIK OERLIKON. Electro-hydraulic press. (Date applied (96 
19/11/08.) | 

24,796 HiNcks. Sound intensifiers for use in telephones and such like instruments. 

24,812 Sıemens Bros. & Co. (Siemens & Halske Akt.-Ges., Germany.) Automatic 
telephone exchanges. ® 

24,813 Berry. Electrical heating apparatus. 

24,820 Lake. (Submarine Signal Co., U.S.) Submarine signalling apparatus.“ 

24,829 TEPREAU. Electric heating apparatus. 

24.838 Ми том. Magneto- generators.“ 

24,841 LANGBEIN-PFANHAUSBR-WERKE Акт.-СЕ$. 
iron. (Date applied for. 3/11/08.)*t 

24,843 Axt.-Ges. Brown, Воувкі вт Ств. Electric driving cf vehicles. 
for, 18/12;C8.)*t 


(Date applied 


Sheathing of insulated 


Electric ex- 


Telephone 


Prcduction of ductile electrolytic 


(Date applied 


SPECIFICATIONS PUBLISHED. 


1908 SPECIFICATIONS. 

15.354 Burstyn. Receiving installations for wireless telegraphy. 

20.005 FESSENDEN. Wireless electric signalling. (Date Торе for, 31/10/07.) 

Storing and distributing alternating currents of elcctricity. 

22.227 RoBiNsON. Electric railway system. 

22,236 Basset. Electric batteries. (Date applied for, 31/10/07.) 

22,413 BriTISH INSULATED & Hecssy CABLES & AstLey. Overhead conductor gear for 
the propulsion of vehicles electrically. 

‚454 Mount Arc lamps. ; 

„500 STANSFIELD & Hartt. Controlling the voltage of dynamc-elcctric machinery, 
especially applicable to variable-speed generators. 

Hanger for electric trolley wires. 


Primary electric clocks. 

22,951 SCHOLLENBERGER. Trolley wheels or collectors for electricity. 
for. 30/10 07.) 

23,515 FIELD & FERRANTI LIMITED. Electric switch arrangements. 

23.888 HILDEBRAND. Automatic exchange telephone systems. 

24,594 BILLIRER. Electrolysis of liquids. 

26,205 BayLy. Detachable lcck for bayonet · catch electric glow lamp holders. ‘ 


(Date applied 
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27.729 BazELL & VERNEY. Ceiling roses and the like for use in electric circuits. 
23.053 RAWLINGS. Supporting electric lamp brackets or the like on walls. 
004 Peck. Systems of electrical distribution by alternating-current transformers. 
27.213 SwEETSER. Electric switches. 
28.498 GaLvas. Incandescent vapour lamps. | . | 
28.092 VgRiTYs LIMITED & Рїркїч. Construction of regulating electric switch. 
28.290 Benkö. Galvanic batteries. | 
28.351 BAERLOCHER. Controllers for electric motors. | | 
28,561 THorre. Electrolytic devices suitable for use or in the construction of switches 
recorders, meters and other apparatus. 


1909 SPECIFICATIONS. 
430 Suter. Fittings for electric incandescent lamps. | 
695 GREEN & DAIMLER Motor Со. (1904). Control of electrically-operated clutches. 

1,541 Timar & Von Drecer. Means for preventing flickering in arc lamps with parallel 
carbons. (Date applied for. 18,7.08. Addition to No. 12.656 08.) 

2.330 CHAMBERS. Telegraphy and telephony by means of Hertzian waves. 

2.605 RICHTER. Electric time switches. Ан р 

3.217 HookHAM & Ногрем. Prepayment electricity meters. (Addition to No. 
2.769;08.) 

3.257 WiTrzENMANN. Machines for sheathing electric cables with metal sheathing. 

3,437 NEALE & Pow&RLL. Secondary electric clocks. . | 

3,588 Soc. ANON. p'OucnREE-MaRiHAYE & CourTOY. Automatically regulating or 
controlling the current and speed of electric motors for rolling mills. 

3,836 WILLIAMSON. Portable electric lamp fittings. 

4.270 Conner. Electric signalling and ringing key. 

4.630 Conner. Construction of telephone and switchboard lamp jacks. 

4.928 MALLINSON. Electrically-driven rotary pumps. 

5,040 WHALLEY. Electric indicators. 

6.281 Siemens Bros. & Co. (Siemens & Halske Akt.-Ges.) Telephone exchanges. 

6.289 PRICE. Automatic electric block signal systems. 

6.818 FisHer. Electric street car indicator. 

7,092 HEINRICH. Manufacture of non-carbon electric incandescent filaments of re- 
fractory metals or their alloys. | 

7,113 Совітт. Control of electrically-operated electric switches. (Date applied for, 
7.5.98.) 

7.913 Fareer. Electric glow lamps. І | 

9,502 DmRAULT. Periodical interruption of alternating electric current. (Date applied 
for, 23 4/08.) 

10.772 РїскАкр. Electric oscillation detectors. (Date applied for, 25:3 09.) 

11,210 Russet. & LORD. Section insulator for electric tramways. (Date applied for, 
2/11,08.) 

11.578 DuscHwirz. Arc lamp with conducting supporting member. (Date applied for, 
22 9.28.) 

11,579 DuscHnitz. Arc lamp in which the feed of the electrodes is effected by the action 
of the current at the point of support. (Date applied for, 306,08.) 

14,239 Sıemens BROS. & Co. (Siemens & Halske Akt.-Ges.) Telephone exchanges. 

14,579 LAMME. Controllers for polyphase alternating-current induction motors. (Date 
applied for. 6 7 08.) 

15,863 BUJON & COMPAGNIE DE SIGNAUX ELECTRIQUES POUR CHEMINS DE FER. Operating 
signals. (Date applied for. 17 7 08.) 

15,895 Ккевѕ & Gustav Ккевѕ & C^, Ges. Trollev wheels or collectors. 

17.370 B. T.-H. Co. (A. E. C.) Control of polyphase motors and the like. 

17.436 ScuNEIDER. Electric contact breakers. 

18.456 Siemens & Haske Akt.-Ges. Telephone exchanges. (Date applied for, 
2 10,08.) 

21,002 GRAHAM. Telephonic apparatus. 


NEW COMPANIES, STATUTORY RETURNS, 
MORTGAGES AND CHARGES, &c. 


NEW COMPANIES. 


B. F. C. SYND. (LTD.) (106, 025.) — Reg. Nov. 19, capital £5,000 in 
4,750 ordinary shares of £1 each and 5,000 deferred shares of 1s. each, 
to carry on the business of importers, exporters, manufacturera, 
agente, electrical and mechanical engineers, suppliers of electricity, 
&c., and to adopt an agreement with J. T. Wynue. Private сошраоу, 
First directors are J. W. Hurle and J. Broom. Reg. office, 2, Norfolk- 
street, Strand, W.C. 


DERWENT VALLEY ELECTRIC POWER CO. (LTD.) (106,045.)— Кер. Nov. 
20, capital £2,000 in EI shares to carry on the business of an electric 
power supply company inallits branches. First directors are N. P. Үү 
Brady and A. S. Chetwood. 


SILICAWARE (LTD.) (105,004.) — Reg. Nov, 18, with capital £63,000 
in £1 shares, to acquire interest in any patents relating to processes 
and apparatus for melting and electric furnaces, and for electrical 
fuaing, refining and refractory purposes, to adopt an agreement with 
Dr. Wolf Burckhardt and others, and to carry on the business of 
manufacturers of and dealers in such furnaces and apparatus and 
fusers, refiners and moulders of silica and ceramic substances, manu- 
facturers of and dealers in electrical appliances and apparatus, cru- 
cibles, &c. Private company. First directors are D. Wolf-Burck- 
hardt, J. Schaefer, E. Henuss and K. Huessener. 


STATUTORY RETURN. 

ELECTRICAL PRESS (LTD.)—Return to Nov. 10 (filed Nov. 17) gives 
capital as £5,000 in £1 shares, of which 4,657 have been taken up. 
£1,657 has been paid and £3,0.0 is considered as paid. Mortgages 
aud charges, nil. 


MORTGAGES AND CHARGES. 


IMESON, FINCH & CO. (LTD.)—Debenture dated Nov. 3, 1903, to 
secure £800, charged on compauy's undertaking and property, present 
and future, including uncalled capital. Holders, Hanson-Brown & Co. 


MAGNETO Co. (LTD.)—Debenture, dated Nov. 9, 1909, to secure 
£3,000, charged on company's undertaking and property, present and 
future, including uncalled capital. Holder, J. J. Horne, Maycroft, 
Stanley-road, Kings Heath. 


SCHREIBER ELECTRIC BATTERY CO. (LTD.) Debenture, dated Nov- 
5, 1909, to secure £1,000, charged on company's undertaking and pro- 
perty, present and future, including unpaid capital. Holder, Н.Р. 
Schreiber, 34, Southwick-street, Hyde Park, London, W. 


— 2 


CITY NOTES. 


[d 


MEMORANDA (Nov. 25).—Bank rate 5 per cent. (since October 21, 
1909). Price of silver, 233d. per oz. Consols 823—82| for money; 
821; —82 9, for account. Consols Pay Day, Dec. 1; Stock and Shares 
Continuation Days, Dec. 8 and 27; Ticket Days, Dec. 9 and 28. 
Pay Days, Dec. 10 and 29; Mining Shares Carry Over Day Dec. 7. 

CEs oF METALS (London).—Copper, cash, 59} ; three months, 
605. Lead, English, 158—133; foreign, cash, 153; Spelter, cash, 
254 ; three months, 25}. Tin, English, 139—141; foreign, cash, 
142; three months, 1441. Iron, Cleveland, cash, 51/14, and three 
ее 52 / Magnet Steel (price supplied by W. F. Dennis & Co.), 


ADELAIDE ELECTRIC 8UPPLY CO. (LTD.) — The directors recommend a 
dividend of 6 per cent. on the ordinary shares for the year ended 
Aug. 31 last. | 

COMPANIES TO BE STRUCK OFF REGISTER.—The following are to be 
Struck off the Register of Joint Stock Companies, unless cause to the 
contrary be shown before Feb. 19 next: Beeston Accumulator Synd., 
British & Foreign Light Railway Synd., Dorchester Electric Light & 
Power Co., Electric Canal Haulage Co., Electric Mercantile Agency, 
International Telegraphic Appliances, Nottingham Gas & Electric 
Fittings Co., Richardson Electrical Co., Tramways Development Co., 
and the following Electrobus Companies: Scottish, Provincial, Manches- 
ter, Birmingham, Nottingham, Lancashire and Yorkshire, and Liverpool. 


EAST INDIA TRAMWAYS CO. (LTD.)—At the meeting on Wednesday 
Mr. John Abbott said the receipts amounted to £11,163, against £10,641 
in the previous year. The increase was wholly from passenger fares, 
there being 207,183 more passengers. The net result was a balance on 
revenue account of £1,655. The usual preference dividend and an in- 
creased dividend of 9d. per share, or 31 per cent. per annum on the 
ordinary shares, were recommended. After lengthy negotiations the 
municipality and the Cantonment committee had at last agreed to the 
construction and extension of the line down Frere-street. The extension 
would increase the length of the company's line by about a mile and a half, 
so that when it was completed they would have close upon &] miles of line. 


MACKAY COMPANIES.—The regular quarterly dividends of 1 per 
cent. on the preferred shares and 1} per cent. on the common shares in 
the Mackay Companies will be paid on Jan. 5, 1910. The transfer 
books will not be closed. 


MATHER & PLATT (LTD.)—The directors have resolved to recommend 
the capitalisation and distribution of a portion of the reserve fund of un- 
divided profits. It is proposed to divide £200,000 of the reserve as a 
bonus, and to satisfy such bonus by the allotment of 200,000 fully-paid 
ordinary shares of £1 each. These, subject to the rights of the holder 
of the existing preference shares, will confer the tight to dividend com- 
puted from Jan. 1, 1909, and will be issued to the holders of ordinary 
shares in the proportion of tive shares of £1 each in respect of each 
ordinary share of £10. It is also proposed, for the sake of convenience, 
to subdivide the existing ordinary shares of £10 each into 400,000 shares 
of £1 each. 


PUEBLA TRAMWAY, LIGHT & POWER CO.—This compauy has pre- 
sented a petition to the Government for leave to extent its electric 
transmission lines for light and power into Mexico City and the Federal 
District. This step has been rendered necessary by the approaching 
development of the Tuxpango Fall (the property of the company), which, 
whilst supplying the power required by the growing needs of Puebla City, 
will at the same time leave available some 25,009 н.р. for Mexico City 
and the surrounding district. 


RAWORTH'8 TRACTION PATENTS (LTD. AND REDUCED).—A petition for 
confirming a resolution reducing the capital of this company from 
£30,000 to £20,625 will be heard by Mr. Justice Swinfen Eady in the 
High Court, London, on Dec. 7. 


SIEMENS & HALSKE —A dividend of 12 per cent. for the past financial 
year has been declared (against 11 per cent. for the previous year). 
The year’s net profit was £970,000 (£480,600). 


SMITBFIELD MARKETS (LONDON .— The Court of Common Council have 
granted a new concession for the lighting of the Central Markets to the 
Smithfield Markets Electric Supply Co. until December, 1972, the Cor. 
poration reserving the right to determine in 1932 or 1952. The company 
is to pay to the Corporation quarterly a rent equal to the following per- 
centages of the gross receipts : 1 per cent. on the first £5.000, 21 per ceat. 
on the next £10,000, and 5 per cent. on all over £15,000. The rate for 
shop lighting must not exceed the average price charged in the City. plus 
an additional 1d. for installation and maintenance. Ender no circum- 
stances must the maximum inclusive rate exceed 4!d. per unit. No 
increase in the present rate may be made to users now or hereafter of 
carbon filament lamps. In the event of purchase by the Corporation, 
nothing will be paid for goodwill, and the undertaking will be acquired 
at a fair value, and not as a going concern. If required, the company 
must supply current for power at rates generally charged under similar 
conditions by other companies within the County of London, but the 
maximum rate must not exceed Id. per unit. 


STOCK EXCHANGE NOTICES.—The Stock Exchange committee have 
been asked to grant quotations to £75,000 6 per cent. cumulative pre- 
ference stock ot the North Metropolitan Electric Power Supply Co., and 
a further issue of £205,507 44 per cent. perpetual consolidated mort- 
gage debenture stock of the Shawinigan Water d Power Co. 


*« — —— — 
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U 
ELECTRIC TRAMWAY ares RAILWAY TRAFFIC ELECTRICAL COMPANIES’ SHARE LIS 
RE PTS. ce TE Bus! 
NAME. Wed. [тк cant. р Wes 
5 ov. IBLDED. O 
LINE. Week d Inc. or Dec. AGOREGATE. | un 5 High- 
ended. B (a) Ho G Ашан леа or Dec. Electricity Supply. £ s. d. est. 
Bournemouth & Poole Elec. Sup. Ord. ....| 91—10 ,6 0 0 | Mar, Sep $5 
£ £ £ e Do. 41 per Cent. Cum. Prei... 94--10 | 410 0 | Feb, Aug s 
Aberdeen Corporation..... is es = 2 Do. 6 рег Cent. Cum. Second Pref. ...... 10 —-10} | 514 0 Feb, Aug 103 
Airdrie ........ (eoo . Nov. 12 — 45 9,906 |— 99 | Do. 4% per Cent. Deb. Stock (red.) ...... 102—105 4 5 6 gan July ex 
Anglo Argentine » 18 42,016 | + 2,570 | 45 | 1,814,124 |+ 110,866 Bromley (Kent) El. Lt. & Power Shares.. 4-44 |6 0 0 pril, Oct. 
Corporation ....... „ 220 1 — 15 27 9,449 — 110 Do Do. Ist Debs..... 91 —94 | 415 2! May, Nov |... 
Baker St. & Waterloo Ry.. „ 20, 3,510 | + 365 20 61,870 |+ 1,225 Brompton & Kensington Elec. Sup. Ord. uu 6 13 6 March.. 7i 
Barnsley ................ » R 167 | + 4| 45 7621 |— 370 Do. 7 per Cent. Prei. 61—7 4 13 5 Mar, Sept m 
Barrow hh . „ 12 212 + 2| 45 10,858 — 582 Central Elec. Sup. co 4 o Guar. Deb. Stock} 97 —100 4 О О | June Dec | .. 
Bath Electric Trams, Ltd...| 17 635|— 26! 46 | 35779 |+ 1,344 Charing Cross (W. End & City) El. Sup. Co.) 34—41 |6 1 6| Feb, Aug 4 
Birmingham Corporation .. » 20 6,524 | + 206 34 221,893 i+ 6,479 А per Cent. Pref. _................ 41—41 414 6| Feb, Aug ! 4, 
Birmingham & Midland, 5 859 | + 30 37351 + 523 Do. E: per Cent. Deb. Stock (red.) ...... 98 —101 13 19 О! Jan, July | 99i 
» Blackburn Corporation . „ 17 946 | — 96 | 34 37,849 |— 1,379 Do. 44 per Cent. Deb. Stock (гед.)...... 103 —105:4 5 6 vs 031 
Blackpool and Fleetwood . » 20 217 | — 23 [ .. 2 я Do. City Undertaking 44° Cum. Pref. = 5 6 0 Jan, July a 
Bolton Corporation » 21 2,089 | — 15 34 79,788 |+ 214 Chelsea Electric Supply Ord . 31—3 516 0 March....| .. 
Bombay ................ Oct. 21 41,880 + 24,365 42 Rl, 580,635 -- R87,555 Do. per Cent. Deb. Stock (red.) ...... 100—103 4 7 0 | June, Dec | 10! 
Bournemouth Corporation.. Nov. 17 | 1,287 | — 16! 33 58,246 |+ 401 City of London Electric Lighting Ord. ..... 10 —10} ! 5 14 0 Feb, Aug 10) 
Bradford Corporation.. » 20 4,425 | + 91| 33 165,692 |+ 5,224 Do. 6 per Cent. Cum. Pref. ............ 11 ке 414 0 jan, July 12; 
Brighton Corporation..... ‘ „ 21 713 | + 31 | t34 34,72 + 1,642 Do. 5 per Cent. Deb. Stock (red.)........ 121 —124 4 0 9 June, Dec ae 
Bristol Trams & age . „ 19 5,112 | + 308 26 150.525 |+ 9,604 Do. 41 per Cent. 2nd Deb. Stock (red.) 100—103 4 7 6 дав July 1014 
Burnley Corporation „ 20 1,116 | + 83 Say? wee ii es County of Durham Elec. P. D. Ord......... 14—1 = rril, Oct s 
Burn Corporation wo 2] 232 | — 9| 34 9,089 |— 223 Do. 5 per Cent. non Cum. Pref. ........ T3 7 13 10 ! April, Oct 
шту Corporation ........ „ 23] 939|— 77 | 134 | 39976 |— 295 County of London Elec. Supply Ord. ...... 71-8 e 0 0 | Feb, Aug | 78 
Ge ramways Co... » 20 851,918 + R2712 | 20 990,028 |+ R51,788 Do. - 6 per Cent. Cum. Pref. ............ O¥--113 | 5 8 0! Mar, Sept | 103: 
Camborne-Redruth ...... » 20 122 | + 6 | 47 5,790 — 224 Do. 4} per Cent. Deb Stock (red.) ...... 105—108,4 3 6 | Jan, {uly | S 
Cardiff Corporation » 20 1,953 | — 75 34 75,452 |+ 1,110 Do. Second Deb: Stock 98 —101|4 9 0 ay, Nov | 100] 
Cavehill............ eee » 12 61 | — 5 45 3,941 |— 97 Folkestone Electricity Supply Co. Ord. .... 4ji—i 5 12 6 | April, Oct aa 
Central London Railway ..| ,, 20 5,3% | + 53 20 | 104,462 |— 43,216 Do. 5 per Cent. Cum. Pref. ............ 44—54 | 413 О | Mar, Sept 
Charing C.,Euston & H’ ес » 20 3,950 | + 435 20 ,085 |+ 7,705 Do. 4} Ist Deb. Stock (red) ..... 9 ꝓꝗ ꝗ⁊ ́ 7 —100 | 4 10 0 | Feb, Aug 
Chatham & Dist. Lt. Rys. . » 18 718, — 15 46 38,123 |+ 1, Hove Electric Lighting Ord............... 61—74 5 17 0 | April, Oct 
City & South London Rly.. „ 21 3.305 + 2231 20 62.400 |+ 2075 Kensington & Knightsbridge Ord.......... 7 —7 5 6 8, Feb, Aug 
City of Birmingham ...... » 12 2,891 | + 184 | 45 126,969 |+ 2,562 Do. брег Cent. Ist Pref .............. 5—6 | 414 6 | Jan, July 
Colchester Corporation .... » 17 163 | + 2 7 2,475 (+ 506 Do. 4 per Cent. Deb. Stock (red.)........ 95 —98 |4 2 0 às 
Cork Electric Trams,Co.. „ 18 393 | — 33 | 46 20,827 |— 591 Kensington & Kngtbg. Co. & Nottine Hill 
Croydon Corporation wearers de : Е E НЕ Co. (Joint Station) 4% Deb. Stock (red.) . 961—991] | 3 19 6 | April, Oct Ex 
Devonport & Dist. Trams. » 12 351 | — 124 45 16,699 |— 4,348 Kent Elec. Power Со..................... 5 1 0| Jan, July M 
Dover Corporation ........ „ 20 147 — 9| 34 7,454 |— 419 London Electric Suoply Ord. ............ 11—2 4 10 0 Mar, Sept 14 
Dublin & Lucan Railway . » 19 103 | — 7| 20 3,034 |+ 34 Do. 6 per Cent. Fe... 44—54 | 516 6! Mar, Sept 2s 
Dublin United ......... EM „ 19 4700 | — 38 120 114.569 |+ 1,951 Do. 4per Cent. Ist Mort. Deb .......... 93 —97 |4 2 6 jer July s 
Dudley-Stourbridee ...... „ 12 7 T 2, 45 37,024 |— 880 Metropolitan Electric Sup. Ord. .......... 33-44 |6 9 6. April. Oct 4% 
Dundee Corporation ...... x. 17 1,095 | — 21 | +27 31,925 — 609 Do. "i per Cent. Cum. Pref............. 4$—5 410 0 1 July i 4% 
East Ham Council ........ „ 20 e58 | + 9 | 533 34,164 |+ 4,322 Do. 4} per Cent. Deb. Stock Ist Mort. 106 — 109 4 3 6 | une, Dec ; . 
Exeter Corporation „ 19 239 | — 18 | 34 1.659 |+ 588 Do. 3$ rer Cent. Mort. Deb. Stock (red.) 831—864 | 3 19 6] i July | 85} 
Gateshead & Dist. Trams .. 12 1,005 | + 35 | 45 44,987 — 493 Midland Elec. Corp. for P. D. Ist Mort. Ded. 98 —100 | 410 0 June, Dec | .. 
Glasgow Corporation ...... „ 20 | 14,799 | — 1,781 | * 420,286 |— 7,137 Newcastle & Dist. Elec. Ltg. Ord. ........ 58—56 |312 9 Feb, Aug Es 
Glossop Trams. s "S we s í Do. 44 per Cent. Deb. ................ 65 --87 5 4 8 | (ав July s 
5 North fleet „ 12 194 | + 20| 45 9.574 |— 21 Newcastle Elec. Supply Ord............... 4—4 .. Feb. Aug T 
Great Northern & City Rly..| „„ 20 1.485 | + 40| 20 26.541 |+ 89 | Do. 5 per Cent. non Cum. Pref. ........ 1—44 | 5 6 0, Feb, Aug 83 
Сї. Northern, Piccadilly, Kc. „ 20 6,375 | + 785 29 105.770 |+ 3,875 Do. 4 per Cent. Mort. Deb. (red.) 1907 ..| 97—98 |4 1 8 | Jan, July 8 
Greenock & Port Glasgow .. „ 12 5 + 62 | 45 25,253 |+ 1,461 | North Metro. Elec. Power Sup. 5 Morts..... 99 —101 4 190 X T 
Hartlepool Tramways .. s 12 217 | + 22| 45 10.705 |— 123 Northern Counties Elec. Sup. ............ ze is Mar, Aug : 
Hastin ius Trams Co. . „ 18 713 — 52| 20 23,589 |— 559 Do. 41 per Cent. Deb. ................ —91 5 O 0 | Jan, July 92 
Hong Ќоле .............. „ 20 | $9,179 | .- 81,816 7 | 361,972 |+ S6. 720 Notting Hill Electric Ога................. 121—134 (| 5 6 O March... 124 
Huddersfield Corpn. ...... » 20 1,525 | + 105| 33 56.422 |+ 2,365 ae е Оаа аа 6 —6 5 8 O March. oi 
Hull Corporation „ 20 2,534 | + 200 33 86,872 |+ 3,241 per Cent. Deb. Stock ............ 95 —98 |4 2 Of Jan, July 1% 
" Ilford District Council...... А as ws we ay N 52 оер & Pall Mall Elec. Ord........... 81—9 5 11 0 | Feb. Aue yi 
Ilkeston District Council .. „ 17 118 | — 5, 33 4,565 |— 246 Do. 7 per Cent. Prei. 7 — 73 4 13 4| Feb, Aug vis 
Ipswich Corporation ...... » 20 311 |t 8| 34 14,057 |+ 154 Do. 34 per Cent. Deb. Stock (red.) 84 —88 1319 6 Jan July | .. 
Isle of Thanet Co. ........ » 20 238 | — 19| €7 „589 — 166 Smithfield Markets Electric Sup. Ord....... 1—11 а eb. bat cxx 
Arb i. 12 112 | + 21 45 5297 |+ 491 South London Electric Supply Ord......... 21 —3 616 01 April. 
eighley Corporation. Kis pace » 18 143 | + 8| 33 5,734 |+ 228 Do. 5% Ist Mort. Stock (red.).......... 102 —104 416 O 1004 
Kidderminster & District . » 12 88 + 9| 45 4.914 — 171 South Me trop n Elec. Lt. & Power Ord. .... n — 414 0 ET zs 
Kilmarnock Corporation » 20 121,— 20 27 4,022 — 148 Do. 7 per Cent. Cum. Pref. ............ 1%—1% 5 18 O| Feb, Aue 12. 
Lanarkshire Trams Co. .... » 18 1,091 | — 90 | 46 60,51 |+ 435 Do. Ist Deb. Stock (red.)............ 100—103 | 4 7 О | April, Oct 1024 
Lancashire United ........ » 17 1,180 , + 45 | 46 60,920 |— 602 Urban Electric Supply Ord. .............. i—i РА April, Oct > 
*Leamington ........ ld 4s 5 12 143 | — 21 | 45 8071 |+ 213 Do. SperCent. Cum. Pref. ............ 11—1 T Arril, Oct i 
Leeds Corporation ........ „ 20 6267,-- 157 | 33 231,025 |+ 6,170 Do. 4f per Cent. Ist Mort. Deb 744--783 | 5 14 9 | April, Oct |... 
Leicester Corporation „ 20 2.09 — 68 m : Westminster Elec. Sup. Ога............... 81-81 | 512 8 Маг, Sept | 8j 
Leith Corporation ........ : sis - 25 ei Я Do. 4j per Cent. Cum. Prei 44—51} 4 5 jan, July 4 ly 
Lincoln Corporation ., 20 104 | + 4| 34 4152 |+ 139 Electric Railways and Tramways. 
iverpool Corporation. . „ 13 10856 | + 512 | $45 | 487,137 |— 1,465 Baker St. & Waterloo 4% Perp. Deb. Stock | 97—99 |4 10 jan, July | 98 
Liverpool Overhead Rly. ..| „ 21 1,283 | — 15 | {21 29,541 |+ 43 Bath Elec. Trams Pref. Grd . i—} - Arn] ....| .. 
gblandudnoeColy mea Ry: » 19 108|+ 5 51 14,106 |+ 2,205 Do. 5 рег Cent. Cum. Pref. ............ 1— 1 | 8 0 o jan, July 
London County Council . „ 6| 37,885 | + 2,690 331 1.168.755 |+ 49.848 Do. 44 Ist Mort. Deb. Stock (red. 85—89 5 1 о! April. Oct | .. 
| роон Е „ 20 4,966 | — 279 | 31 280,970 |— 28,683 E 1570 x Midland Tom 41 ee Stock.| 87—90 |5 0 0 Јат, July А 
Emir MM EM ы — ee t: oe oe oe oe ristol Tramways arriage Ord. ........ 8i—9 6 11 6 eb, Au ig 
aidstone Corporation ....| „ 20 144 | — 7| 33 6,376 |— 396 Do. Cum. Pref. (fully paid. Bl ai 414 0 ВЕ i ass 
Manchester Corporation. . „ 20 | 13,655 | — 364| 34 | 507,536 |— 7,257 Do. 4 рег Cent. Debs ................ 109 —101 | 319 Feb, Aug | .. 
е, Railway .......... PA 12 о + 59 20 32826 + I, 55 Bri tish elec „ ei ioo vor e + —1 5 | J hn Dee з i 
FF ” P ‚© = . 6 per Cent. Cum. Pref. ............| 2—2} 0 3 0 eb, Au 11 
Metropolitan Dist. пачау. „ 20 | 11,084 | + 1,210) 45 | 196.241 |+ 9,749 e 806) 5:7 © April, Oct| 85% 
Metropolitan Elec. Trams ..| „ 12| 6112] + 732 45 | 282,274 |+ 21.308 Do. 4} per Cent. 2nd Deb. Stock........ 58 —62 7 5 O May, Nov | .. 
Middleton .............. » 12 297 | + 9| 45 15.220 — 925 Central London Ordinary Stock .......... 6! —63 | 4:5 0! Feb, Aue | 62 
Nelson сорогор — » 20 115 | + 6 | $33 4,743 |+ 133 Do. 4 рег Cent. Pref. Stock ............ 84 —85 413 0 Feb, Aug 841 
Newcastle-on-Tvne Corp. „ 20 3,710 — 138| 33 131,185 — 1,339 Do. Deferred Stow 44—46 |5 8 6 Feb. ....! 43 
VVV „ 20 569 | — 2834 | 22403 — 312 Do. 4 per Cent. Debss creer 101 —103 3 18 O | Jan, July 102 
Sn sri » 19 418 | + 18 |34 16578 |+ 685 Charing X, Euston & Hmpstd Per. Deb. Stk | 95 —97 | 426 jan July » 9€ 
Oldham, ton yde .. „ 12 569 | 4- 45 | 45 25.42 |— 1.186 City of Birmingham Trams, 5 % Cum. Pref. 46—51 1417 5 pril, Oct v 
сеш сооп „ „ 21 1.505 — 317 34 | 63,842 — 4,195 Do. 4 per Cent. Ist Mort. Debs 96 —100 4 0 О | April, Oct |. .. 
En iw a . 17 | ,130| — 8| $26 4352 |+ 4 City & South London Rly. Con. Ord. 291—301 | 5 6 6, Feb, Aug | 30] 
Perth (W. A.) Elec. Irams..| „ 19 1.450 | + 59 | 46 64,496 |+ 84 Do. 5 per cent. Perp. Pref. (1891) ...... 108 —110 411 O | Feb, Aug Cu 
Peterborough ...... ret к: 12 102 + 1| 45 5,404 |— 432 Do. /r es ee д Ue powers 104 —197 4 13 6 | Feo, Aug 
Portsmouth Corporation . x z T b .. Do. (1901) «acest 100 --103 | 5 2 6 | Feb, Aug 
ottenes .....- 2 * „ 12] 1,928 | + 106] 45 81,081 |— 534 Do. (1903) ОСО ci nee 96 —10015 0 0' Feb, Aug 
ei ле „ 12 657 — 12 20 14.970 |+ 118 Do. 4 per Cent. Perpetual Debs......... 100 —102' 318 О | Мау, Nov | 
Rora am Corporation. . » 18 540 — 44 33 19,716 |- 996 Dublin United Trams, 6 per Cent. Pref..... 12}—-133 | 4 7 6, Feb, Aug ` 
7 rd Cor V „ 12 38 — 7 45 9,739 |+ 133 Gateshead and District Trams Ord......... 8}—8} a КЕ 23 
85 or poration ...... „ 22| 3,999| — 184 | $34 | 155073 |— 4,354 Gt. Northern & City Rly. Pref. Ord. (4%).. 1—1 i5 Feb, Aug # 
һеегпез5_................ » 12 И 43 | — 2, 45 2,323 |— 284 С. Northern, Picc. & Brompton 4% С. Pf 8 .—8) i Feb. Aug ! .. 
Shemeld Corpora don: «e sens „ 2 5476| + $34 | 194,511 |+ 1310 Do. 4 per Cent. Deb. Stock ............ 95.9% l4 3 9| Jan, July | 96 
Singapore Trams.......... „ 20, $9010, — $264 7 | 867,270 |+ $3,822 Hastings & District Elec. Trams, 6% C. P. II-III .. Mar. Sept 
FCC „ 13 748) 52| 45 | 36353 — 547 Do. 4| Deb. V 74—79 1514 0 April, Oct 
South Stafis...... 35 „ 12 863 | + It | 45 39.193 |— 1,604 Imperial Tramways Ord. ................ 4—4} {13 6 8) Mar, Sept ^ .. 
Southend Corporation » 17 357 | + 19) 33 | 18,946 |+ 2,540 Do. 6 per Cent. Рге{................... 5—6 |5 0 0|Mar Sept. 
Southport Tramways ...... » 12 2201 | — 10| 45 13,152 — 403 Do. 41 per Cent. Debs . 76 —78 5 15 6 Jan, duly i 
Stalyb'dge Hyde,&c. Jt Bd. | , 20)  8599| — 10) $33 | 25,549 |- 462 I. of Thanet E. T. & Lt. 5 per Cent. Pref. ..| 311 . | Mar, Sept. 
Sunderland Corperation....| „ 21.  956|— 80, 34 | 38852 — 1,800 Do. 4 per Cent. Deb. Stock ............ 58 —63 |6 7 0! Jan, July | él 
Swa aT strict. „ 12 421 — 18| 3 1,302 — 45 Lanarkshire Tramwayyo/s 91—10 5 10 0 Feb, Aus 
erae 5 e „ 12 982 + 78 45 44,208 |+ 1,437 Lancs. Utd. Trams, 5% Prior Lien Deb. 51к. 881—901 | 5 10 6 fan, July А 
5 Hone ness Uu е . T .. e Liverpool Overhead Railway Ord. ........ — i + | eb, Aug . 
ДИП ОП еза „„ „ 12 38 | + 2| 45 1,891 |+ 1 Do. 5 per Cent, ! 8 41—5 5 0 O' Feb, Aue : 
Ayn mou and stet. 2 » 12 166 | + 27 | 45 11,273 |+ Do. 4 рег Cent. Deb 82—84 | 4 15 3 Jan, July " 
оо е „ 17| 376) + 13| 20 | 8.892 |+ 317 London United Trams, 5% Cum. Pref. ....| 21—24 . „ Jam July | +. 
Walsall Co strict Council... 20 734 — 60) $33 | 31,741 | 739 Do. 4 per Cent. Ist Mort. Deb. Stock... 65—68 | 518 0 Jan, July . 
J „ 20 482 — 5 46 6% — 1,254 Mersey Con. Ord. Stock.. 1 —2 . | Feb, Aus 
ME n Corporation. ; is Я bis $5 x Metropolitan Elec. Tramways Ord......... 11— d - E . 
est Ham Corporation . * 11) 2,178) + 124] 32 76,444 ＋ 4,720 Do. . Deere! кыдал seas " April sce]. э» 
„ Pug „ 12 37 | + 5 45 2.0 + 396 Do. 5 рег Cent. Cum. Pref. ............ Н |6 1 6, Feb, Aug | .. 
Volver реп со EERTE n 12 409 | — 11 | 45 19,039 -- 1,510 Do. 4} per Cent. Deb. $їосК............ 3 —96 |414 0 Jan, July | 94 
olverhampton Corpn. . » 17 250 — 58 x . Metropolitan Railway Consolidated........ 361—37 |1 6 0 eb Aug | 37 
ALT esses yy 12 231 | — 4 | 45 12,736 121 Do. Surplus Lands Stocks. —66 |4 6 6! Feb, Aug | 65 
1 Em ieee) и 12 90 | — 4| 45 4,468 188 Do. 33 per Cent. Ргеѓегепсе............ 88 —SO |3 18 0 Feb, Aug | 89; 
kehi 8 у rams... „ 21 1.164 + 81} 47 56,114 oe Do. 5i per Cent. A" Preference ...... 85 —87 4 0 6| Feb Аче | .. 
Yorkshire Woollen District! „ 12 943 [+ 383 45 41,722 ‘+ 296 Do. 3i per Cent. Convertible Pref. .. 83 —85 4 2 6 Feb, Aug 86 
tr—————————————— |. Do. 34 per Cent. Debenture Stock pepas. 9] 2293 3 15 3 Jan, July | 84 


(а) сосе comparisons are with the corr di 
; ® Partly electri t Minus 3 days. E n 


period last year. 


1 Minus 2 days, i Plus à days. I Plus 2 days, 


{ Ex Dividend. 


— "In n calculating the yield allowance has been made for accrued interest but not for redemptio. 
$ The London Stock Exchange Committee have declined to quote thes 
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British Thoms'n-Houst'n 44% 1st Mt.Db. 


Consolidated Signal Co.. 


r ‚ Telegraph Construction & Maintenance.. 


' Halifax & Bermuda 41% Ist Mt. Db. (red.) 


tWestern 


Wi 


Now 21. 
Electric Railways and Tramways— Continued. 


Met. Rly. 3} per Cent. A" Deb. Stock.. 91 —93 
Metropolitan District Railway Ord....... 1 
Do. Extension Pref. (5 per Cent.)...... 
Do. Assented Ext. Pref. (Int. Guar. by 
Und. Elec. Rlys. Co. of London, Ltd.) 
Do. 3 per Cent. Consoltd. Rent- charge 
Do. 4 per Cent. Midland Rent changi 10 
Do. Guar. Stock 4 per Cent. 
Do. брег Cent. Perp. Deb. Stock.. — 
Do. 4 per Cent. Ditto 
New Gen. Tract. 6 per Cent. Cum. Pref... 
Potteries Electric Traction Ord. ........ 
Do. 8 per Cent. Cum. Pref....... 
Do. 41 per Cent, Deb. Stock.......... 
S. Met. Elec. Trams. & Ltg. 6% Cm. Pref. 
Do. 4 per Cent. Deb. Stock.......... 
Sunderland Dist. Elec. Trms. 5% IstMtDb. 
Undergd E. Rys.Lon. 6% In. „ 
Do. 5% Prior Lien Bonds y ars 5 
Do. 41% Bonds with coup. 4 Р 
Yorkshire (W. К.) Elec. Trams. Ord..... T 
Do. 6 per Cent. Cum. Pref...... eee 
Do. 4} per Cent. Ist Debs............. 


Electric Manufacturing, Zo. 
Anchor Cable Co. 44 % Deb. BUE: 
AD Electricity ме Ord. 


Gum Pf жеее MEAN PEE 
Babcock & 11 Wilcox Ord emi 
[9] 


British e ied & ‘Helsby Cables ‘Ord... М 
Do. 6 per Cent. Pre. 
Do. 4 per Cent. Ist Mort. Deb. (red.) 


NAME. 


British Westinghouse 6 per 
Das 6 per Cent. Prior Lien Dbs. (rd.).. 
Do. 4 per Cent. Mort. Deb. Stock...... 

BrushE. Eng. Co. 43 Perp. Ist Deb.Stock 
Do. Perpetual 2nd Deb. Stock эЛЕ 

Callender's Cable Соп. Ord............. 
Do. 5 per Cent. Cum. Pref........... 
Do. 44 per Cent. Ist Mort Debs. (red.) 

үлек Alkali Co.. 

Do. 44 per Cent. Ist Mort. Deb. (red.) 

Chadburn's (Ship) Telegraph Ord. 
Do 6 per Cent. Cum. pues 

Consolidated Electrical Co.. 


[XN 
e „ „% „„ „ „6 „ 


e % „%% ә в 


tDo. 6 per cent. Cum. Pref. .......... 
*Crompton & Co. (Nos. 1 to 85,000). ..... 

Do. 5 per Cent. Ist Mort. Debs. (red.) 
Davis & Timmins 


Do. 6 per Cent. Cum. nm m 
Do. 4} per Cent. Deb. Stock.......... 
Edison & ап United (“ A T Sk ) (£3 »d.) 
Do.. / ð ex E ee eos 
4 per Cent. Mort. Deb. Stock (red.) 

9 per Cent. 2nd Deb. Stock...... 
Edmundson's Elec. Corp. Ord......... i 
Do. 6 per Cent. Cum. Pref. .......... 
Do. 44 percent. 1st Mort. Deb. (red.).. 
Electric Construction 


. 4 per Cent. Perp. Ist Mort. Debs... 
Ferranti Ltd. 5 per Cent. Ist Mt. Db. St. 
General Electric (1900) 5% Cum. Pref. .. 
Do. 4 per Cent. Ist Mort. Debs........ 
Henley's Telegranh Works Ord......... 
Do. 44 per Cent. Pref. .............. 
Do. 4} per Cent. Ist Mort. Deb. Stock 
India Rubber, Gut. Per., &c., Works.... 
Do. 5 per Cent. Cum. Pref. .......... 
Do. 4 per Cent. Debs. (red.) 
National Elec. Construction Co. ........ 
Richardsons, Westearth ad ig Ltd. Ord. 
Do. 6 per Cent. Cum. Pref. .......... 
Do. 4} per Cent. Perp. Deb. Stock.. 
Simplex Conduits Ord. 
Do. 6 per Cent. Cum. Pref. .......... 


„ э „ % а о ө е э ө = ө ө ө ө з = = ө е 


e* „ „ ) 090992895 


Do. 4 per Cent. Deb. Bonds (1909) .... 
Vickers, Sons & Maxim, Ltd., Ord 
о. S per Cent. non-Cum. Preference.. 
5 per Cent. non-Cum. Preferred .. 
tDo. 4 per Cent. Ist Mort. Db. Sk. (red) 
Do. 43 per Cent. 2nd Mort. Deb. 5 
Do. 5 per Cent. 3rd Mort. Debs Scrip.. 
. С. White & Co. 6 Cum. Pref ........ 
illans & Robinson OP ева 
Do. 6 per Cent. Cum. Pref........... 
Do. 4 per Cent. Ist Mort. Debs. 
Telegraphs. 
Amazon: Telegraph .................... 
Do. 5 per Cent. Debs. (red.) 
Anglo-American 
Do. Preferred 
Do, Delerr ede no 
Commercial Cable 4 per Cent. Deb. Stk... 
Cuba Submarine Ога. .................. 
Do. Preference 10 per Cent. .......... 
Direct Spanish Ordi... o ee bk ry t e 
Do. 10 per Cert. Cum. Pref........... 
Do. 414 per Cent. Deb. 
Direct United States СаАЫе.............. 
Direct West India Cable 43% Rg. Db. (rd.). 
Eastern Ordinary 


* о о ө ө * 


* о ое е ө ө ә ө ә ө ө ө э ө ө э ® ө ез о + 
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Do. 3} per Cent. Pref. Stock.......... 
Do. 4per Cent. Mort. Deb. Stk. (red.).. 
Eastern Extension 
Do. 4 per Cent. Deb. Stock .......... 
Eastern and S. Af., 495 Mauritius Sub. Debs 
G.N. (of Copenhagen), with Coupon 77.. 


Indo-European ..... ................ 
Маскау Companies Common 
Do. Preference _.................... 
Marconi's Wireless Teleg. Co. .......... 
Pacific & Europe’n Tel. 49; Guar.Dbs.(red.) 
West Coast of America 
Do. 4 per Cent. Debs. 
West India & Panama -j 
о. 6 per Cent. Ist Pref. ........ — 
695 2nd Pref... sss "PE Vus 

Do. 5рет Cent. es 
elegraph ...... xd and bonus 
4 per Cent. Deb. Stock (red.)...... 


Do. 


— 


— 
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ELECTRICAL COMPANIES 


RATE | prvipenp | BUSINESS | м |Last 


SHARE ХЕР. Continued. 


PER CENT. WERK To | Е Divi- NAME. 
Yrevoep; "7 Nov. 24 |0 рин! — — — РО 
High-| Low 
£ s. d. 92 “| 
315 3 an, July ӯ 
; eb, Au 16%) 15g Telephones. 
КА eb, Aug | 491 48 
100; 2$ | Amer. Telephn. & Telegh. Cap. S 
5 3 6 Feb, Aug 66 .. m 5% Do. Coll. Trust $1 ,000 4 per Cent. Bds. 
3 17 Jan, July - .. St. : 2 дезе Те]. 5% Ist } Mt. Db. Stk. 
ee КЕ ili Telephone ...................... 
i 12 С us a 4 961 | pi Monte ке ОтЧд............. 
‚ ушу Y | 139 . per Cent. Pref. ........ ote rd 
i 2 5 Тап, ju 96}| 95 St. 6% National Co. Pref. бїосК................ 

n ay .... " St. | 6 99 r e ctc Ceres 

35 April, Oct 10 6/0 | Do. брег Cent. Cum. Ist Pref......... 
6 14 0 Feb, Aug 10| 6/0 | Do. 6 per Cent. Cum. 2nd Pref......... 
5 2 6 | May, Nov ‚| 5 2/6 | Do. 5 per Cent. non-Cum. 3rd Pref..... 
9 12 O | Feb, Aug St. | 3196 ES Deb. Stock 3j per Cent. 5 
5 9 5 Jan, July T A E MA 229 Ве Cent. Deb. Stock (red.).. 

„ jul Hh ental CR SEMEN Pains 
А = E Tune; Dec 324! З ! 0/7; Do. 6perCent. Cum. Pref. .......... 
419 0 А 2001 127 t. 4% Do. 4 per Cent. Red. Deb. Stock...... 
520 an 8и 8711 St. 44° | Telephone Со. of Egypt 44%Db.Stk.(red.) 

x: March .. . [| 5| 5/0 | United River Plate Vaio RE 

À КБ e. | ..[ 5 2/6 . 5 per Cent. Cum. Pref. .......... 
5 6 Jan, July @e ee t. 44% Do. 41 Deb. St. Red. 666969626 э о ө ө 

.. . 102 | .. Financial, Investment, &c. 

7 A il, Oct И! n. 3/0 | Elec. & Gen. Investment 6% Cum. Pref.. 

4 5 0 April Oct 435 44 In 20 Globe pee Ти Trusts ys 
3 16 ee ee O. Per n „ % % % ое „% о ө о ә э ө ө ө „ о 
63 8 july, Feb 1% 10| 6% & апе Cable Trust (Cert.) (Uie Ag a 
4 12 0 jan, July š 
430 jan. 535 Oolenial and Foreign Electric 
. o | Fe Au . F 
6 1 6 43 | 97 
714 0 jn. шу 501 48 > T 5 осип. Ist Pref. ...... 
119-0 [222 July | Su] cele 436 Do. 4% Deb. Stokke 
6!9 0 Jan, July | 101 10 Bèl oe; Do. 4$° Deb. Stock 9 S 
5 8 0 "Al 51 — Sj[St. | 5% | Auckland Elec. Trams. 5% Deb. (red. sess 
440 aan. Mee 33 5 3/0 Бае ке T Invest Ord . 
: 2 2/6 о рег Cent. Cum. Pref. i. 
1 2 5 May, А 107 | 10:4'9t. 41% | Do. 4j per Cent. Db. Prov. Certs....... 
611 9 March M M t. 8% 8 pu Ste Riy. Df. Ord. ...... 
1 On ‚| 69 о. е Seer - 
5 6 6| Арт, Oct| -- | . [St 8% | Do. 5% Cum. Pero. Pref, Stock . 
800 April Oct| # . L4 44% Dc. 4j per Cent. Ist Mort. Debs....... 
6B 0 4 nl Oct ü „ 100 449 | Do. Vancouver Power Debs. ........ 
500 139 Jul но Mi . 1449 | Do. 44°% Perp. Con. Deb. St. ........ 
т july | 599 Buenos Ayres Lacroze Trams 1st Mt. Dt. 
A Sept ji 6% usns SU Port & City Tram, Ist Mt. 

a : е ТОС scp oh ot abe ( La s 
E p: 8 с Ut dg 12 2/0 | Calcutta Tramways (1 to 137,610)... ...... 
4 7 6 zn July "e Е „> 100 2/6 Do. 5 per Cert. Cum. Prefi 4i exa 

Leb, July | ov . 1.44% | Do. 44% Ist Deb. Stock rech. . 

9 3 о Feb. Aue 111 dy .. | Cape Electric Tram Shares . 
5 11 6 June Dec | 68 2t 1/3 itCity of Buenos Ayres Trams Co. (1904) Sh. 
519 0 Mar Sept 49, | Do. 4 per Cent. Deb. Stock. ......... 
: Jan -July | 5% | Colombo Tr. & Ltg. 5% Ist Mt. Pb. 

Me Mav n a ° 5% | Electric Traction Co. of Hong Kong 5 per 
7 10 0 Тн, July і Cert. Ist Mort. Debs. ................ 

Jan, July es 5% Hn ce у Ry. Con. Mt. 5% $1,000 50 

A ; e year Coup. Bd.. 
ago | yar dalle ac .. | Kalgoorlie Elec. Trams St.... 
614 0 , y ia 5% Do. 5 per ent. A" Deb. Stock...... 
518 C | June ‘Dec n 0 PE pid ent * [A Dittes 

, Oy 15роп Elec. Trams. >» ere e азе 

: 3 8 p ys 12}! i23[10010/7; | Do. 6 per Cent. Cum. Pre 
1 2 9 Feb, Aug t. 5% | Do. 5 per Cent. Reg. Mort. Debs. ...... 
4 4 0! Mar, Sept x 567 Madras Elec. Trams. 5% Deb. Stk. ...... 
6 3 0 Feb, Aus S% [Manila Elec. Ry. $1,000 Cold Bonds 
' 10H 5% Mexico Trams Co. Com. St. ............ 

4 0 O April, Oct| -. | . 5%, | Do. Gen. Con. Ist Mort. 5% Gold Bds. 
April A 41% | Montreal St. Ry. Sterling 4р per Cent. 

Nee | trs Debs. (1922) (Nos. 601 to 2.000) ........ 

v May, Nov | .. Ку 44% | Do. do. (Nos. 1 to 4,600) ........ 
5 6 O | Jan ' July a 7 0/6 | Perth Elec. Trams Ord. ................ 

: E c: 5% Do. Ist Mt. Db. Stock .............. 

5 On Е ВЯ 3/0 manegon E Elec. Trams & Supply Co. 6% 

FJC o 
319 s Mar, July | S48 st 4% Do. 44% ist Mort. Deb. Stb. . 
4 8 О n 2k: 2311000 #1 Rio Janeiro Tram, Lt. & Р. Со. .......... 
4 4 3 iy 142 pA 5% Do. yr Gold Bnds. .............. 
479 11211 . 5% | Do. SO yr. Mt. Впаѕ ................ 
3:7 9 June ° Dec 23 1 e . Light & Power Co. 
К Е ж ся оо. ОО ĩ[ E e 
í 12 : une, Dec 107 | 106 l. | 5% . Sper Cent. Ist Mt. $500 Db. ...... 
75 4 W tol .. 100 44% | Toronto Ry. Co. Ist Mt. 4% Ster. Bonds 
. Apr, Oct oe ee 
9 0 O| Apr, Oct js Colonial and Foreign Electricity 
5 1 O | May, Nov : Supply, &c. 

$a june, Dec sy 38 5! 3/0 | Adelaide Elec. S'ply Co. 6% Cu. Pr....... 
5 1 0 une, Dec 6/0 | Bombay E.S. & T. 6% Cm. Pf........... 
5 19 F., Mv, As. N & ei is 4% Do. 4} per Cent. Deb. Stk. (red)....... 
5 18 0 FP. Mv, Ag. N 1017 101 [l. | Do. 5 per Cent. 2nd Mort. Deb. Stock.. 
312 О F. My. Ag. A 21 tii 3/3 |tCalcutta Elec. Supply Ота. ............ 
4 9 6 JnApJy.O| 881 88 $1} | Canadian Cen. Elec. Co. Com. St......... 
611 6 | Feb, Aug oe vd $34 Do. 7% Cm. Pf. Stock.. 
511 0 | Feb, Aug | 17h .. 5% | Castner Electrolytic Alkali Co.(of U.S.A.) 
5 14 O | April, Oct | -- T Ist Mort. Stl. Debs esee eere 
5 18 O | April, Oct B аә 5% | Elect. Development Co. of Ontario...... 
4 8 6| Jan, ]uly m 24 5% | Elec. Supply Со. ої Victoria 5 per Cent. 
6 2 6']JaAp.Jv.O| ·. 8 ' ae мо ps PON eqs 
4 80 une, Dec = 5 zu ndian Elec. Sup. тас. Со. Luna 
580 7 6 55 pun E 10s 9 75 5 dos ты SEE Ord. aves 
4 1 6) Ja,My,Jy, © 0/71 o. 6 per Cent. Cum. Pref. .......... 
316 6 May, Nov, 1251 о St. 595 Madras È. S. Corp. 5 per Cent. Constn 

а, Ар, JY. it à S. S “““ “// w! 
3 16 0 Feb, Aug 10211 .. [St.| .. | Melbourne E. & Co. Cum. Pref. ...... 
4 9 0|May, Nov} .. . ISt. 5% Do. 5% Ist Morte. Deb. Stock. ...... 
6 3 6 jon July a . £500) 5% Mexican, Elec. Light Co. 5% Ist Mort. 
490 une, Dec .. f Va px qa RU SUCRE 
£ 2 6 tay, Nov | 52 St. 1 | Mexican Lt. & Power Co. Com. St. ...... 
4 2 0 la. Ap. Jy. O 97 96i|[500, 5% Do. 59$ Ist Mort. Gold Bnds. ..... 
5 2 Ja, Ap. Ју, E .. {100| $11 | tMontreal Lt. Ht. & Power Co. Cap. St. 

Же April 9 sa 1; 1/7; | River Plate Electricity Со. Ord. ........ 
318 O0 pns Dec js ч 111/21. Do. брег Cent. non-Cum. Pref. КЖ» 
314 0 ay aves ia .. St. | 5% Do. 5 рег Cent. Deb. Stock .......... 
3 18 O | Jan, Ny ij à 5 26 Po pE CD 6%, Pref. (1-20,000) .... 

228 May, Nov 5; 3/ o. 2n BE, coches DOdw vdd ee 
6 6 C | May, Nov sa Р 109 $1 | Shawinigan, Water & Power Со. Са...... 
б ie d 5 DM 9*4. 25 150. 5 рег 12 5 е Ге ed 

an, July о. er Con. Mt. Db. St. .......... 
5 2 0| Mr, jn OD ia 3% E АН Toronto Power Co. 44% Db. St.. 
3 16 O Tune, Dec % Victoria Falls Pawer Ca D--« 
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Electrical Driving in Textile Factories. 

WHEN a committee is appointed to discuss, take evi- 
dence and report on some particular subject, it is by no 
means inconceivable, the whole matter having been thrashed 
out, that all the constituent members of that committee are 
not in agreement. In such a case it is usual for two reports 
to be issued, one expressing the views of the majority and 
the other of the minority—in fact, it may occur that more 
than two reports are issued, if the diversity of opinion be 
very great; : Such procedure is proper; each member of the 
committee has an opportunity of expressing his view, and 
full consideration of the pros and cons of the question is 
thereby made possible. But what are we to say of the 
findings of a committee which issues a report, purporting 
to give the views of the committee as a whole, yet contain- 
ing statements that are not representative of the general 
opinion, and indeed at variance with the opinions of many of 
the members? This is the procedure, as will be seen from 


& letter in our correspondence columns, which appears to. 


have been followed by, certain members of a com- 
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mittee appointed by the Bradford Engineering Society 
to report on electrical driving in textile factories. 
A report, purporting to represent the views of the 
committee, was issued—a report which, as we men- 
tioned’ in the last issue of our INDUSTRIAL SUPPLE- 
MENT, was lacking in detail, and contained conclu- 
sions that seemed to have been hurriedly adopted ; as was 
in fact, the case. The report merely represents the 
result of preliminary discussion, and some of the tests re- 
corded in it were not exhaustive. A few weeks ago Mr. 
W. B. WooDHOUSE dissociated himself from the findings in 
no uncertain terms, and his example is now followed by 
five other members of the committee. We cannot quite 
understand with what idea this report was issued; was it 
merely inadvertence, or was it from partisan spirit? <A 
society like the Bradford Engineering Society should be 
careful in these: matters, as their opinions are weighty. 
and when once sent forth are not easily withdrawn. 


Farthing Tramway Stages. 

THE announcement that the British Electrical Federa- 
tion propose to introduce id. stages on practically all 
the tramway systems in this country, numbering some 
30 or 40, owned ór controlled by them, will probably come 
as а surprise to most engineers. It should be noticed, 
however, that although 1d. stages are being introduced, the 
minimum fares will still remain as at present—viz., 4d. or 
ld. The proposal really amounts to the introduction of 
lid, 14d. and 1jd. fares on all systems, and also, in 
certain cases, of 34. fares where the minimum fare is 
id. In addition, however, to the provision of these 
additional fares the various routes will be divided up 
into 14. stages, so that passengers will be able to 
enter the cars at any convenient point and travel ov 
four, or more, of these stages for a penny, instead of, 
as at present, merely to the end of the 14. stage. 
The stages will be distinguished by painting black and 
white bands on the poles of alternate sections, and this 
arrangement, as well as the proposed numbering of the 
poles, will doubtless prove convenient to the passengers. 
The main idea, therefore, is that a passenger shall be able 
to board a car at any point and still obtain full value for 
the fare paid. For this reason the scheme has been en- 
titled the “ Fair Fare” system. 

o 


THE * Fair Fare " System may, perhaps, lead to some 
inerease in the popularity of the Company's tramways, and 


ib 
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from that point of view it is, of course, a step in the right 
direction; but we fear that the scheme possesses what may 
prove serious disadvantages. The collection of fares and 
the giving of change will be rendered more difficult and, 
will occupy more time, so that it may be found necessary 
to employ two conductors on each car. The id. is not 
a popular coin, except with ladies, and is rarely carried. 
Consequently the conductor will have to be armed with a 
plentiful supply from which to give change, and the receipt 
of this will not be welcomed by the average male passenger. 
This difficulty will, however, be minimised—at any rate in 


the case of regular passengers—by the fact that it is pro- 


posed to issue books of ld. tickets. It is scarcely to 
be expected that workmen’s fares will be materially affected 
by the alteration, as they are already very low, and it would 
be difficult to have two values for 1d.stages. Thecompany 
therefore is likely to avoid some loss from the fact that a 
certain proportion of the passengers may prefer to pay some 
multiple of а $d. rather than be troubled with a practically 
useless coin. As a whole, we doubt if there is much to be 
said in favour of the scheme, and it appears to us that 
some revised plan of 4d stages would be more to the point. 
The proposals, however, have received the careful con- 
sideration of the British Electrical Federation, and we do 
not doubt that tramway managers will watch with interest 
the results of the extensive trial to which the “ Fair Fare” 
system is to be subjected. 

A Model Electric Home. 

ALTHOUGH we are, of course, familiar with “ electric 
homes ” and their comforts, as seen from time to time at ex- 
hibitions, these displays have lacked the air of reality which 
pervades the modelelectric home opened at Catford last week 
by the South Metropolitan Electric Light & Power Co. 
This event marks, we think, a new phase in the develop- 
ment of the commercial side of electricity supply, which 
side has received of late much more attention on the part 
of the supply authorities. Enterprise, however, has 
hitherto been mainly restricted to showrooms and exhibi- 
tions ; but Electra House, as the electric home of the South 
Metropolitan Company is called, is likely to appeal much 
more to the public than mere displays of apparatus. The 
feature of Electra House is that the electrical apparatus is 
there seen under normal working conditions, so that its 
capabilities are put to a more severe test than when merely 
shown at special demonstrations. We have little fear that 
well-designed electrical apparatus will come out of the test 
with credit, and the result is likely to be a greatly in- 
creased demand for electrical accessories among the con- 
sumers of the South Metropolitan Company. 


oma 


SOME years ago when electrical appliances were regarded 
more in the nature of novelties, many consumers had un- 
satisfactory experiences with electric cooking apparatus, 
The effects are still evident in the reluctance of the public 
generally to utilise electricity for purposes other than 
lighting and power. It cannot now be too strongly empha- 
sised, however, that electric cooking and heating appliances 
are no longer experimental, and if this idea can be propa- 
gated, electric utensils should become a feature of most 
modern homes. Frequently the first cost of apparatus is 
put forward as the main difficulty, and in the case of ovens 


this is perhaps justified, and can only be remedied by the 
loan of apparatus and its adoption on a large scale. On 
the other hand, assuming a suitable tariff, there are 
thousands of consumers who would purchase grills, kettles, 
flat-irons and many other small accessories, if these were 
brought favourably to their notice, as is the case at an 
institution like Electra House. At any rate, the South 
Metropolitan Company are to be congratulated on their 
enterprise, and we shall watch future developments with 
interest. | 
—r—— iB ͤ?—é—— 2 — ———————— 

London, Brighton & South Coast Railway Electrification.— 
The electrical service on the South London line of this railway 
was duly opened on Wednesday last. 


Wireless Telephony.— The London “ Daily Telegraph” has 
been supplied by its New York correspondent with some par- 
ticulars to the effect that Mr. Nikola Tesla has “ practically 
perfected” a new system of telegraphy and telephony, which 
differs from the present wireless systems in that it utilises as 
the transmitting medium the inherent conductivity of the earth. 

Personal. We regret to learn that Mr. E. Kilburn Scott 
was knocked down and seriously injured by a taxicab on Mon- 
day evening last. His injuries are not, however, so serious as 
was reported in the daily press. Mr. Scott is suffering from а 
dislocated and fractured shoulder. On making inquiries 
yesterday we were informed that he was progressing favourably. 

Electric Lighting of Sleeping Cars.—According to the 
* Elektrotechnische Zeitschrift” the Prussian Ministry of 
Railways has decided that all sleeping cars must be fitted with 
electric light before October 1, 1910. This decision has been 
come to owing to the fact that this form of lighting allows 
greater safety to passengers than does gas. The Ministry 
of Railways, it appears, was not at first at all favourable to 
the idea of equipping these cars with electric light, in spite 
of the fact that dangers, arising from using gas for this pur- 
pose, had been pointed out by a number of railway authorities. 
This idea on the part of the Ministry seems to be partly due 
to the fact that only in Denmark and Sweden was electric 
lighting universally used, but it is now pointed out that the 
Orleans railway in France has recently equipped 1,100 of their 
cars with the Stone system of electric lighting, while 900 cars 
on the same railway are being fitted with the Aiche system. 
This system is also employed in 1,800 cars on the Swiss Rail- 
ways, and is being fitted in 200 cars at the present time. 


Electric Locomotive Driven by Edison Accumulators.— 
The “ Elektrotechnische Zeitschrift" gives a description of a 
locomotive of this kind built by the firm of F. Schich. It is 
of normal gauge and carries 408 Edison cells, making up a 
batterv with a capacity of 280-ampere-hours, and a discharge 
pressure of 502 volts. The battery is divided into two, placed 
respectivelv in two special chambers at the front and rear of 
the locomotive. The cells are divided into sets of four, placed 
in а wooden box; each set can easily be disconnected from 
the rest of the battery. The battery weighs 5:9 tons, each 
cell weighing about 301b. The cells are of the usual Edison 
pattern, having nickel-iron electrodes and employing caustic 
potash solution as electrolyte. Two 35 н.р. motors are fitted, 
which can be operated in series or parallel, while braking is 
effected by short-circuiting the motors. The battery is charged 
in two parts. As a result of tests it has been found that after 
charging for 3$ hours, and with a 36-ton train, it is possible to 
run 1324 miles beforethe voltage of the battery drops to 468 


volts. The life of the plates is placed at 18,750 miles. 
Cable Interruptions and Repairs. 
Date of Interruption. Date of Repair. 

Assab —Perim ................. July 8,1909 ... — 
555 e Aug. 19, 1909 .. — 
Mozambique—Majunga ...... Oct. 11, 1909 ... — 
Paramaribo — Cayenne Oct. 21, 1909 .... Nov. 29, 1909 
Balik Papan—Kwandang...... Nov. 1,1909 .. — 
Réunion —- Mauritius Nov. 3, 1909 ... — 
Cayenne —* alinas .......... on Nov. 5, 1909 .. Nov. 29, 1909 
Jamaica—Porto Rico ......... Nov. 11, 1909 


we Nov. 25, 1909 


Puerto Plata—Martinique ... Nov. 12, 1909 
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Constantinople Telephone Contract.—W e are informed that, 
subject to the approval of the Ministry of Finance, the com- 
mission appointed to examine proposals for the construction 
and working of a telephone system in Constantinople has 


awarded theconcession to Mr. Н. Laws Webb, representing а 
syndicate composed of the Western Electric Co., the British 
Insulated & Helsby Cables, and the French Thomson-Houston 


Co., and also certain persons connected with the National 


Telephone Co. 


Combined Underground and Elevated Railway in Ham- 


burg.—Accordiny to the Electric Railway Review," a com- 
bined underground and elevated railway is now being built in 
Hamburg by two well-known German firms and will be opened 
early in 1911. The length of the system will be about 17:4 
miles double track, of which 4:15 miles will be underground, 
3:41 miles on а viaduct, and the balance on street level. There 
will be 33 stations, of which three are underground. One of 
these latter is under one of the main steam railway termini, 
to which stairways lead from every platform. The maximum 
gradient is 4-8 per cent., and the sharpest curve is over 
231 ft. radius. The subway section is being built as a reinforced 
concrete tunnel, with central steel columns and with its roof as 
close to the street level as possible. The tracks will be laid on 
wooden ties in rock ballast. The subway station walls are 
being rather plainly finished in enamelled brick, but the elevated 
Structure will be very elaborate and in its roadbed features 
will follow Berlin practice. The rolling stock, which will be 
designed for 800-volt d.c. third-rail operation, will also closely 
follow the Berlin subway-elevated cars. The joint contractors 
are also building a power station, where turbines will be erected 
and will generate alternating current at 6,000 volts only, on ac- 
count of the short transmission distances. The two outside sub- 
stations will probably be equipped with motor-generator sets. 


Exhaust Steam Turbine Installation at the Blaenavon Iron 


Co. 's Works.—We understand from a correspondent that the 
Blaenavon Iron Co. has recently arranged with Mr. P. J. 
Mitchell, of Westminster, for the installation of an exhaust 
steam Rateau turbine. This installation is to consist of one 
Rateau mixed-pressure turbo-blower with a capacity of 
35,000 cubic ft. of free air per minute and а normal working 
pressure of 141b. per square inch. This turbine will be capable 
of a pressure adjustment ranging from 8 lb. to 25 Ib. per square 
inch, the volume remaining absolutely constant at 35,000 
cubic ft. with a pressure of 12 Ib. to 181b. per square inch. 
Constant volume will be obtained by means of the automatic 
regulation made possible by the Rateau patent multiplicator. 
The contract also includes a surface condenser of about 
9,000 square ft., designed for a capacity of 70,0001b. exhaust 
steam per hour There will also be a Rateau heat accumu- 
lator for equalising the exhaust steam from rolling mill 
engines, this exhaust steam driving the turbo-blower. Thecon- 
densing pumps, each of which are of 180 f. P., are themselves 
driven by a small exhaust steam turbine. In addition to the 
foregoing, there will be а second Leblanc surface condenser 
Plant, capable of dealing with 27,500 lb. of exhaust steam per 
our, and which is intended to condense steam from some of 
theexisting engines. There will also be a large cooling tower 
of the Balcke patent open type, with а capacity of 443,000 
gallons of water per hour. This tower is intended to cool the 
water down to 80°F. 
Experiments on Telephone Lines. At a recent meeting of 
the Société Internationale des  Electriciens, M. Devaux- 
Charbonnel examined mathematically what passes in inter- 
urban telephone lines, by supposing that all phenomena are 
due to the transmission of a sinusoidal current, having a 
frequency of 1,000. Experience has shown him that the results 
obtained by this method are sufficiently close to those derived 
from experiment. He took into account not only the impedance 
of the line, but also that of the transmitting and receiving 
apparatus, and found that the attenuation of the current with 
the distance takes place in accordance with an undulating 
exponential curve. On account of the first undulation it 
comes about that at a distance varying from 3 km. to 15 km. 
the current is stronger—that is to say, the communication is 
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better—than if there were no line between the transmitter and 
the receiver. This result has been verified by experiment. 
The formule indicate another curious fact. The self-induc- 
tion coil, designed by Pupin to overcome the capacity of tele- 
graph or telephone lines, improves the transmission of the 
current when the insulation of the circuit is perfect, but 
increases the attenuation when this insulation becomes low.. 
Calculation shows, moreover, that on long lines the impedance 
constants of the instruments play a more important róle than 
those ofthe line. The author cites the curious fact that in 
certain cases а subscriber, by making use of a sensitive tele- 
phone instrument, renders communication easier to the person 
he is calling up, but harder for himself. 

800 kw. Rotary Converter.— In a recent issue of the Elek- 
trische Kraftbetriebe und Bahnen" is given а description of 
a machine of this kind which has lately been erected in the 
municipal electricity works at Bochum. It converts three- 
phase current supplied at 10,000 volts and a frequency of 50 
into direct current at pressures varying between 230 and 270 
volts. Ап oil-cooled transformer is connected to the 10,000- 
volt "bus bars, and steps down the pressure to 190 volts. From 
the secondary of this transformer, cables are connected through 
an induction regulator to six slip-rings on the converter. The- 
field of the converter has 20 poles fitted with damping wind- 
ings, the air-gap being 02 in., the armature diameter 6 ft. 4 in., 
and the commutator 3ft. 8in. by 12in. wide. Beside 
the slip-rings are fitted six copper rings for equalising the 
potential in the armature windings. This machine is started 
on the direct-current side through an oil-cooled metal resis- 
tance. The induction regulator is designed as a four-pole in- 
duction motor with a vertical axis, and is fixed in an oil-bath. 
Each phase of the stator winding is in series with a phase on 
the secondary of the transformer, while each phase of the 
rotor receives the full inter-linked voltage. By rotating the 
rotor, which is effected from the switchboard through a relay 
and a small direct-current motor, a positive or negative 
„boost is generated in the stator and transmitted to the 
transformer. By this means the direct-current voltage can Бе: 
kept between 230 and 270 volts. The converter weighs 25 
tons, has a full-load efficiency of 94 per cent. and a half-load. 
efficiency of 92 per cent. 


New Single-phase Commutator Motor.—A patent recently 
issued in the United States to Mr. E. F. W. Alexanderson. 
relates to the constructive features of ће “ series-repulsion ” 
motor with which this inventor's name has been associated. 
The machine starts from rest as a repulsion motor with its 
armature short-circuited, but for high-speed operation the 
exciting winding on the stator is connected in the armature 
circuit and a shunt voltage is impressed on the armature and 
exciting windings in series, and a second shunt voltage is im- 
pressed on the exciting winding alone through a reactance. 
The purpose of impressing the shunt.voltage on the armature 
circuit is to reduce the strength of the inducing field, which. 
field is beneficial at low speeds as regards commutation, but 
has an excessive and injurious effect on commutation at high 
speeds. The object of including the exciting winding in the 
armature circuit is to shift the armature current somewhat out 
of time-phase with the current in the inducing winding, so as 
to produce а leakage field which, when cut by the armature 
coils short-circuited by the brushes in commutation, induces 
in those coils E.M.F.s neutralising the E.M.F. of commutation 
reactance. The object of impressing the second shunt voltage 
on the field winding is to compensate for the drop in power 
factor produced by connecting the exciting winding in the 
armature circuit, instead of in circuit with the inducing wind- 
ing, and the purpose of the reactive winding in series with the 
second shunt voltage is to prevent this second shunt voltage 
from definitely fixing the amount and time-phase of the field 
flux and thereby making the motor essentially a shunt motor, 
as would be the case were the reactive coil omitted. The 
claims of the patent cover the scheme of placing the reactive 
winding upon the stator core in such a position, and so con- 
nected, that it is non-inductively related to all other windings 
on the motor. It is placed in slots which would otherwise be: 
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occupied bv the inducing winding, alternate coils being re- 


versed in connection so that there 1s à non-inductive relation 
between these two windings. The inter-connections are such 
that the reactive winding produces twice as many magnetic 
poles as there are armature poles. and hence there is a non- 
inductive relation between the armature winding and the re- 
active winding. 

Electrical Fire Protection.—Governor's Island, New York, 
the headquarters of the Atlantic Division of the U.S. Army and 
the Department of the East, has a population of about 400, 
exclusive of the military prisoners confined in Castle William. 
Until three or four years ago, strange as 1t mav seem, this com- 
munity, within a stone's throw of the metropolis of the Western 
Hemisphere, possessed no modern system of illumination, and 
was lighted exclusively by kerosene oil. About the time men- 
tioned the Government laid a cable from Brooklyn toGovernor's 
Island, and contracted with the Brooklvn Edison Co. to supply 
electrical energy. High-tension current is supplied to the cable 
on the Brooklyn side, and this is transformed and distributed 
from a rotary converter station on the island. Every building 
is wired, and the entire island, including the streets, is now 
lighted exclusively by electricity. The means hitherto used 
for fire protection have been humorously primitive. In cases 
of conflagration, water had to be supplied by the engine of the 
little ferryboat which plies between the island and the ferry 
landing in Manhattan. Ifa fire broke out while this boat was 
on its way to Manhattan, there was nothing to do but to wait for 
its return to the island. Early in October a fire occurred while 
the boat was away from its island mooring, and considerable 
damage resulted before the flames could be extinguished. It 
was, therefore, proposed by the authorities at Washington to 
instal à modern high-pressure pumping plant, and work on this 
installation is now in progress. This plant consists of an 
electric motor connected to a 6 in. three-stage turbine pump, 
capable of throwing a 4 in. stream. 


Peat as a Fuel.—According to the Electrical World,” the 
use of peat as a factor in the production of electricity has again 
cropped up as a result of certain experiments recently made by 
the Dominion Government. The Department of Mines has 
been engaged upon a series of tests under the direction of the 
superintendent, Dr. Haanel, in the expectation that the results 
which it is hoped will be achieved will warrant the use of peat 
in gas-producer plants for generating electric current, which 
could then be transmitted 1n the same manner as electricity 1з 
now transmitted from water-power and steam-generating 
plants. After extensive investigations into the methods pur- 
sued in other countries, the department procured a bog of 
about 300 acres at Alfred, some distance east of Ottawa on the 
Canadian Pacific Railroad. The peat here is of good quality 
and 8 ft. or 9 ft. thick. Extensive works have been installed, 
and the manufacture of peat fuel bv the air-dried process has 
been successfully established. Among the favourable points 
to be noted with regard to this method are the cheapness and 
economy of the plant. There is à minimum of apparatus, and 
as the peat is used the plant follows it. By next year the sale 
of peat will begin at, it is hoped, 8s. а ton. Аз 1-8 tons of peat 
fuel are equivalent to 1 ton of the best coal, the saving is quite 
apparent. The fuel is expected to be of great value for domes- 
tic purposes, for which it is understood to be well suited, par- 
ticularly if it can take the place of the imported anthracite, 
which sells locally at 30s. per ton. Favourable results are also 
expected from the fuel if it can be extensively used in gas- 
producer plants, which will have the effect of causing large 
generating stations to be erected in the vicinity of the numerous 
peat bogs all over the country, and make the peat field rival 
water-power as an efficient and economical means of genera- 
tiny electrical energy. 

Aluminium Non-flux Solder.—There is little doubt that 
aluminium would be used much more extensively for elec- 
trical work if a satisfactory solder were available. Solders 
which have been introduced for aluminium have usually proved 
unsatisfactory after a lengthy test. In fact, it is only after a 
considerable period has elapsed that the true value of such 
solders can be correctly estimated, as the joints so made are 


| given. 


apt to clamge slowly and to become brittle. The latest solder 
‘for this purpose is that introduced by Messrs. Aluminium Non- 
flux Solder (Ltd.). The composition of the solder is at present a 
secret, but we understand thatit is composed of three metals; 
more information will be available in the patent specification. 
An important point is that no flux is required, and that a 
copper bit must on no account be used, a steel * bit" 
being required, or an old file will serve the purpose. Before 
soldering, it 1s nécessary to scrape or file the surfaces, and so 
get rid of the oxide which is invariably present. The parts 
to be soldered are then “tinned” in the usual way with the 
solder, placed. together with sufficient solder in between to 
effect a proper joint, and the hot steel * bit" applied until the 
solder oozes from between the parts. When the solder has 
cooled it has а’ frosty appearance, and when polished it is diffi- 
cult to distinguish where a joint has been made. The solder 
is also equally efficacious in making joints between aluminium 
and other métals, or glass or earthenware, and for filling holes 
in aluminium „castings. We witnessed a few days ago a 
demonstration with this new solder, and we were struck by 
the ease with which the process could be carried out. The 
joints made left nothing to be desired, at any rate so far as 
could be seen. 


Brake Block (Coefficients of Friction. — The October issue 
of the Tramways & Light Railways Association's Official 
Circular " contains an article on this subject by Prof. E. Wilson. 
Tests for determining the coefficients of friction of various 
brake shoes are described, and tables of coefficients are 
given. In the case of a chilled- tyred tramway wheel, clean 
water being. used for lubrication, the coefficient for oak ‘varied 
from 0-037 to ,Q-073 as the load increased from 40 Ib. to 120 lb. 
per square inch, the speed being maintained at 7 miles per 
hour. At 15 miles per hour the corresponding values were 
0-032 and 0-055. For poplar the values for the same two 
speeds were 9:041 and 0:038 at 40 lb. per square inch loading 
and 0:070 and 0-053 at 1001b. per square inch. For Frood's 
lining (black) thé coefficients obtained at 7 and 15 miles per 
hour were 0:034 and 0:026 at 40 Ib. per square inch loading, 
and 0:055 and 0:045 at 1001Ь. per square inch; whilst plain 
grey cast iron showed values of 0:32 and 0:28 at 201Ь. per 
square inch and 0:30 and 0:26 at 80 Ib. per square inch, the 
speeds again being 7 and 15 miles per hourrespectively. The 
tests when no lubrication was used at the above-mentioned 
speeds showed values: For oak, of 0:60 and 0:55 at 10 Ib. per 
square inch loading, and 0:43 and 0:40 at 40 lb.; for Frood's 
lining, of 0:70 and 0°63 at 101b. and 0:50 and 0:48 respectively 
at 40 lb. loading; whilst for cast iron the values were 0°43 and 
0:37 at 101b., and 0:36 and 0'30 at 40lb. For poplar, the 
values at 15 miles per hour were 0:72 at 10 Ib. loading and 
0:53 at 40 lb. per square inch. Temperature readings are also 
Once or twice with water lubrication combined with 
low temperature the niotors raced with а load of 1201Ь. per 


square inch in the case of non-metallic linings, and the author 


has misgivings as to their general reliability for tramway pur- 
poses. During these tests the driving wheel on each axle 


furthest from the spür wheel became corrugated, the number 


of corrugations corresponding with the number of teeth on the 
spur wheel. This effect is attributed to the spring in the shaft 
combined with imperfect gearing, and is probably connected 
with rail corrugation on tramways. 


Long-distance Telephony.—In a short article by Vasilesco 
Karpen on this subject, recently published in the “ Comptes 
Rendus," the author points out that the current by which the 
spoken word is transmitted is periodic in nature and can be 
split up into several harmonics differing from each other in 
frequency, amplitude and phase. In fact, the speed of propa- 
gation and the constant of attenuation both increase with the 
frequency, with the result that during transmission the relative 
amplitudes and phases of the harmonics do not remain the 
same as at the start. The current at the receiving end 
is no longer of the same constitution as that produced in the 
microphone, and speech becomes unintelligible. It would, 
therefore, seem. that it might be an advantage i In certain cases 
to apply the ‘methods used in “ wireless" to ordinary tele- 
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phony, to employ for transmitting purposes regularly ree 


oscillations of known frequency, produced by а singing arc or 
high-frequency alternator. The arrangements at the receiving 
end might be the same as those used in VVV 
The frequency being single, there would be no deformation of 
the voice, and greater distances could therefore be traversed. 
The difficulties of wave production would be less,than in wire- 
less telephony, for the frequency would be just:sufficient for 
the oscillations to follow the modulations of thé*voice—byv a 
variation of their amplitude. While this arrangement would 
do away with much of the simplicity of ины шр 
it would also possess many advantages. - 


Current Topics. 


Under this heading is given each week a brief references to 
some of the more important matters, of which further parti- 
culars will be found in the pages of the current issue. 


The conclusion of an article is given in which Mr. E. A. Allcut 
describes the main engineering features of the Birmingham Uni- 
versity. | 

We give an account of the discussion on Messrs.’ Handcock & 
Dykes’ Paper, read before the Institution of Electrical Engineers, on 
the Present Aspect of Electric Lighting, and we refer to this 
subject in the Leading Article. * 

The South Metropolitan Electric Light & Power Со, have opened 
an electric home," which is distinguished by the novelty that it is a 
house actually occupied by residents, but is open to inspection. 

. А system of farthing stages is about to be introduced on the tram- 
ways of the British Electrical Federation. 

To encourage the use of electricity for heating and power, Hamp- 
stead Lighting Committee has been authorised to enter into agree- 
ments with occupiers on a basis of £8. 5s. per kilowatt pé annum of 
maximum demand for houses lighted throughout, together with 14. 
per unit for all current supplied. 

Brighton Corporation are recommended to adopt a system of 
hire-purchase supply of electric current, whereby a consumer 
on agreeing to pay ld. per unit extra above the N rate can 
have his premises wired free of initial cost. 

Mr. J. Macfee, general manager of the Post Office telephone 
service at Glasgow. has made arrangements with the National 
Telephone Co. under which each district will be served by a single 
exchange. 

The recommendation as to through services of tramcars between 
the Council's tramways at Bow Bridge and the lines of the West 
Ham and East Ham Corporations and Leyton Council (referred to on 
р. 288 of our last issue) was adopted by the L.C.C. on Tuesday. 

Bridlington electricity works will in future be under the control of 
а separate committee. 

Morecambe tramways are to be converted to electric traction. 

Ап unopposed inquiry was held last week into the application of 
Wolverhampton Council for sanction to borrow £15,000 for extensions 
of the electricity undertaking. 

Southgate (Middlesex) Council have entered into an agreement 
with the North Metropolitan Electric Power Supply Co. for the 
supply of electricity in the district for public and private lighting. 

Bispham (Lancs.) Lighting Committee are considering a scheme 
of electricity supply prepared by Mr. J. W. Speight. 

The manager of the Belfast tramways (Mr. А. Nance) has sub- 
mitted a report to his committee recommending extensions of the 
tramways estimated to cost about £500,000. 

A scheme has been prepared for the electrification of the railways 
in the Isle of Wight, and a meeting of representatives of the various 
town and district councils on the island will be held on the 13th inst. 
to consider the matter. 

Legal. At Durham Quarter Sessions last week, Cleveland & 
Durham County Electric Power (Ltd.) appealed against the assess- 
ment of their cables in the parish of Medomsley. The appeal was 
dismissed. A report of the proceedings appears in another column. 

Companies’ Meetings and Reports—At the meeting of Richardsons, 
Westgarth & Co. last week the chairman complained of the very 
severe trade depression in marine and land engineering; in the 
latter department there had been a great diminution of orders for 
turbines for municipal electricity supply works owing to the extended 
use of the metal filament lamp. 

At the meeting of the Castner-Kellner Alkali Co., Mr. G. W. 
Balfour furnished some additional particulars of the progress of the 


during 1909 ; 


Co.'s operations which made good reading, and point to the existence 


of the Satisfied Shareholder; as taking his place alongside the Satisfied 


Consumer. 


The report of the directors of the British Columbia Electric Railway 
shows a satisfactory state of affairs, with increases of nearly 60,000 
in lamps, and of nearly 4,000,000 passengers on the tramways during 
the year. The Company is about to spend a considerable sum of 


money in extensions of plant and equipment. 


The Provincial Tramways Co. have declared a final dividend of 4s.. 
per share on the ordinary shares for the year ended September 30th. 


INSTITUTIONS AND SOCIETIES. 


THE TRAMWAYS AND Ілснт RAILWAVS AssocraTiIon.—The Official. 
Circular of this Association for November gives a Report of the 
Proceedings of the Board of Trade under the Tramways Act, 1870, 
a list of the Bills relating wholly to, or containing 
clauses relating to tramways, which were passed during the Session of 


1909; matters relating to the Association and the full report of a 
judgment recently delivered and bearing upon the duties of tram- 


way undertakers in regard to the removal of snow. 


GLASGOW LOCAL SECTION OF THE INSTITUTION OF ELECTRICAL Ex- 
GINEERS.—The first meeting of the 1909-10 session was held at 209, 
Bath-street. Glasgow on Tuesday the 23rd ult., when the chairman, 
Mr. E. G. Tidd, delivered an address. He rapidly sketched the 
progress of electricity in both the manufacturing and domestic fields. 
since the very earliest days, and showed how the total capital in- 
vested in electrical undertakings had increased. 


—— —— 9 


ARRANGEMENTS FOR THE WEEK. 


FRIDAY, December 3rd (to-day). 
TEE INSTITUTION OF CIVIL ENGINEERS. 

$ p.m. Students’ Meeting at Great George-street, Westminster, 
S.W. Paper on “ The Design of Generating Stations," by 
Mr. G. Ingram. i 

THE INSTITUTION ОЕ MECHANICAL ENGINEERS. 
8 p. m. Meeting at Storey's Gate, Westminster, S.W. Paper on 
An Internal Combustion Pump, and other Applications of a 
New Principle.” by Mr. Н. A. Humphrey. Adjourned dis- 
cussion. 
SATURDAY, December 4th. 

THE BIRMINGHAM ASSOCIATION OF MECRANIGAR ENGINEERS. 

7 p.m. Annual General Meeting at the Grand Hotel, Colmore-row, . 
Birmingham. 

TUESDAY, December 7th. 
MANCHESTER STUDENTS NECTION OF THE INSTITUTION OF 
ELECTRICAL ENGINEERS. 

7.30 p.m. Meeting in the Municipal School of Technology, Sack- 
ville-street, Manchester. Paper on The Electrical Equip- 
ment of Cranes,” by Mr. A. L. Hawes. 

. "THE Institution oF CIVIL ENGINEERS. 


$ p.m. Meeting at Great George-street, Westminster, S.W. Paper 
on Marine Propulsion by Electric Motors, by Mr. Н. A. 
Mavor. 


WEDNESDAY, December 8th. 
INSTITUTION OF ELECTRICAL ENGINEERS. 
7 for 7:30 p m. Annual Dinner in the Grand Hall of the Hotel 
Cecil, Strand, W.C. 
THURSDAY, December 9th. 
THE INstiruTioN OF ELECTRICAL ENGINEERS. 
Spm. Meeting at the Institution of Civil Engineers, Great George. 
street, Westminster, S.W. Paper on " Notes on Methods and 
Practice in the German Electrical Industry," by Messrs. L. J. 
Lepine and А. К. Stelling. 
DUBLIN SECTION OF THE INSTITUTION OF ELECTRICAL 
ENGINEERS. 
S p.m. Meeting at the Royal College of Science. Paper ор ‘ The. 
Tierney-Malone Point Shifting Device as Used on the Dublin. 
and other Tramways,” by Mr. T. P. Tierney. 


The Corps of Electrical Engineers (London Division). 
Officer Commanding, Col. R. E. B. Crompton, С.В. 
The following orders have been issued for the current week :— 
Monday, Dec. 6th, A " Company.—Technical Drill, 6:30 to 9:30 p.m. : 
Tuesday, Dec. ith, "B" Company.—Technical Drill, 6:30 to 9:30 p.m.. 
Wednesday, Dec. 8th. —Gymnasium, 6:30 to 9:30 p.m. 
Thursday, Dec.9th, “С? „Company. — Technical Drill, 6:30 to 9:30 p.m. 
Friday, Dec. 10th, «p» Company.—Technical Drill, 6:30 to 9:30 p.m. 
Saturday, Dec. 11th—Week end run at Coalhouse Fort for “D” Com- 
pany. Parade at, Fenchurch.street Station, 3 p.m. Dress :—Setvice 
dress with! putties, belt, frog and arms. Knife, fork and: toilet requi- 
sites will be carried in the haversack. Great coat will be worn overall.. 
Tickets will be issued at the railway station; 
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LEEDS CORPORATION ELECTRICITY SUPPLY 
ACCOUNTS. 


In common with other electric supply undertakings the pro- 
gress recorded by the Leeds electricity department for the 
year ended March 31, 1909, shows the effects of the depression 
in trade experienced last year and of the introduction of metal 
filament lamps on an extensive scale. The reduced charges 
which came into force during the year also represented a 
diminution in the average price per unit of 13 per cent., so that 
the financial results of the year's operation may be regarded 
as by no means normal The results may be briefly stated 
as follows: 12,395,118 units were sold at an average price per 
unit of 2:02d., compared with 12,412,861 units and 2:19d. in 
the previous year; owing, however, to a large reduction in the 
amount allocated to extraordinary renewals, the accounts for 
the present year show a greater surplus than they did а year ago. 

The most marked decrease in revenue is in the sales for 
private lighting, 5,241,523 units sold for this purpose produc- 
ing £73,087, compared with £80,928 obtained in 1907-8 from 
the sale of 5,771,597 units. The average price per unit for 
private lighting in the two years was 3:014. and 3:084. re- 
spectively, whilst the number of units sold per 8c.p. lamp 
installed were 19:69 and 21:25 respectively. The power sales 
show an increase in the number of units sold—viz., 6,164,810 
units, compared with 5,746,255 last year—but the resulting 
revenue is less, namely, £25,911 as against £27,846. This is, 
of course, largely due to the reduced charges which were in 
operation during the year, the average price obtained for 
power being 1:014. per unit, compared with 1:16d. in the pre- 
vious year. Had the condition of trade been normal through- 
out the year, however, there is little doubt that there would 
have been a considerable increase in the output of units for 
power purposes, and sufficient to counteract the effect of the 
reduced charges for energy. Many new power consumers have 
been connected, and the present year should witness a large 
development of the power load. 

In connection with the expenditure little need be said. The 
analysis of the various items below shows that there has been 
but little change in the cost per unit with the exception of the 
amount under the heading ** extraordinary expenditure," which 
as mentioned above has decreased by 0:22d. It is worth 
noting, however, that the cost per unit for fuel (0:214.) is one 
of the lowest recorded in this country, and great credit is due 
to Mr. H. Dickinson, the engineer and manager of the under- 
taking, for this result, since the generating station only sup- 
plies energy for power and lighting and has not the advantage 
of a traction load, as is the case with most large municipal 
electricity supply undertakings. During the past year the 


maximum load upon the plant was only 8,220 kw., compared 


with 8,300 kw. in the preceding year, whilgt the load factor 
was 17:2 per cent., as against 17:07 per cent. An additional 
3,000 kw. turbo-alternator has been installed at the generating 
station, bringing the total plant capacity to 15,740 kw., sothat 
ample provision has been made for tbe power developments 
which are likely to take place as a result of the low price for 
energy now in vogue. 

We give below an analysis of the various items of expendi- 
ture during the year ended March 31st last, together with the 
cost per unit sold, the latter figure being also given for the 
vear 1907-8 to facilitate comparison. 

Cost per unit sold. 


Generating Costs. 1908-9. 1907-8. 
COM d лайбыз £11,016 0:214. 021d. 
Oil, waste, water, &c............. 667 0:02d. 0:02а. 
Salaries and wages at station... 3, 985 0:084. 0:08d. 
Repuirs and maintenance ...... 2,884 0:05d. 0:06d. 

Total Generating Costs £18,550 0: 56d. 0:57d. 

Distribution Costs. d MEE 
Was ovary рыйк #2,058 0:04d. 0:04d. 
Repairs and. maintenance of 

mains, fuses, k 2,446 0:05d. 0:05а. 
Stores und Miscellaneous ...... 448 0:014. 0`014. 
Total Distribution Costs ...... £4,952 0:10d. 0°10d. 


Cost per unit sold. 


Management Costs, &c. 


1808-9. 1807.8. 
Salaries .......................—... £5,927 0114. .. 01а. 
Printing, stationery, &c... ...... 217 0:00d. 0°004. 
Miscellaneous ...... ER 1,017 ... 0024. 0:01d. 
Total Management Costs ... £7,161 C13d. 0:12d. 
Contribution to Capital for Wages 
of permanent men £491 0:01d. 0-02d. 
Rents, rates and taxes............ £3,758 0:08d. 0°08d. 
; Extraordinary Renewals ......... £2,139 0-04d 026d. 
TOTAL COSTS (ex Capital Charges) £37,051 072d. 0954. 
Capital Charges 
Interest. devenire ER £28,552 0:554. 0:544. 
Sinking fund ....................... 50,297 0:594. 0:57а. 
Total Capital Charges £58,849 1:14d. 1114. 
TOTAL COSTS (including Capital 
Charges) ........................... £95,900 ... 186d. .. 206d. 
TOTALRECEIPTS (fromallsources)£104,148 .. 202d. 219d. 
BALANCE E £8,248 .. 016d. .. 0134. 


Of this balance £3,000 is carried to the newly-formed reserve 
fund, and the remainder, £5,248, goes to the relief of rates. 
The total sum contributed by the undertaking for this latter 
purpose now amounts to £45,867. 

The capital expended during the past year was £37,131, of 


which £15,559 was for generating station plant and £21,572 


for extensions of mains, substations and meters. The total 
capital expenditure now amounts to £916,914, machinery 
accounting for £233,127 of this total. | 


THE ELECTRIC АЕС BETWEEN METALLIC 
ELECTRODES.* 


BY W. G. CADY AND G. W. VINAL. 


Summary.—The theory of the oscillations (described in an earlier article) 
between an arc and glow with metallic electrodes is here explained. The 
conditions for obtaining the best results are investigated and the pro- 
perties of the oscillations are described. Under favourable conditions 
66 per cent. of the energy supplied to the discharge can be converted 
into oscillatory currents, апа the frequency of the fundamental wave 
observed is generally about а quarter of a million. 


In a previous Paper+ it was shown that in the electric are at small 
currents, under certain conditions, the current, instead or remaining 
constant, is subject to pronounced and rapid changes; in fact, it 
was evident that oscillations of considerable frequency and intensity 
must be taking place in the arc. 


Theory cf the Oscillations.—L:4 us suppose that we have a circuit 
consisting of ап E.M.F. of several hundred volts, large resistance 
capable of fine adjustment, and a short-gap between metallic ter- 
minals in free air Then, as is well known, the discharge will be 
either in the form of a glow with a characteristic curve represented 
by the line ab in Fig. 1, or an arc, represeated by cd · bc’ is the un- 
stable interva! over which the discharge springs in passing from glow 
to arc, cb’ the interval traversed in the reverse direction. The slope 
of the line bc’ is determined by E,, the supply E.M.F. Let the resis- 
tance initially be relatively small. so that the arc is stable at d. As 
the resistance is now increased, there comes a point where the energy 
at the cathode is too «mall to maintain vavorisation, and the dis- 
charge changes suddenly along cb’ to а glow. The anode may or may 
not be in а state of vaporisation. Generally the anode ceases to 
vaporise before the cathode (see former Paper) The oscillations 
dealt with here are à purely cathode phenomenon, and the matcrial 
of the anode is of no consequence. Jf the line cb' is stecp (high im- 
pressed E.M.F.), then it may be tha* the energv expended at the 
cathode at b’ is greater than that at c. If conditions are such that 
the heat is largely confined to the neighbourhood of the cathode, the 
temperature of the negative terminal rises rapid!y co that the part 
b'b of the characteristic, possibly somewhat modified on account 
of high temperature, is automatically traversed, until evaporation 
sets in, an arc forms along be’, and the cycle repeats itself again. The 
period of this cycle is exceedingly variable, depending upon a large 
number of factors, of which the chief are nature and form of cathode, 
means of disposing of heat. distance between clectrodes, nature and 
pressure of gas, E. M. F. and resistance of the circuit. and. as wil! be 

* Abstract of articles in the“ American Journal of Science.” 

T THE ELECTRICIAN, Dec. 6, 1907, p. 296. 
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seen, the self-inductance and capacity of the circuit considered as a | arc. Evidences of feeble oscillations were obtained with a copper 


system capable of performing electrical oscillations. ; 

If now the gap is shortened and the current diminished, the glow 
will take place in the gas left ionised by the arc, and confined in the 
narrow space between the electrodes. The negative mantle will occupy 
approximately the area of the negative base of the arc, and the tem- 
perature of this small area will rise very rapidly. This hastene 
vaporisation and shortens the glow phase. Since the energy available 
for the maintenance of vaporisation on the arc phase is now very 
small, the duration of the arc is also much reduced. The discharge 
then pulsates with a frequency which may reach into the thousands 
between the two phases, the temperature of the cathode surface vary- 
ing between the boiling point of the materia! and one very slightly 
below it. This local heating is now largely dependent on the con- 
dition of the cathode surface, and the period will fluctuate as the 
discharge wanders from point to point over this surface. 

In order further to increase the rapidity of the pulsations, atten- 
tion must be paid to the surrounding gas. When a suitable gas is 
chosen, the current reduced to the right extent, and the distance 
between electrodes made very small, the period of the pulsations is 
determined chiefly by the electrical constants of the circuit. In 
other words, high-frequency electrical oscillations take place, 
governed by the resistance, self-inductance and capacity, concen- 
trated or distributed, of the arc circuit, which react upon the dis- 
charge and control its frequency. The discharge then imparts 
energy to the oscillations as the escapement of a clock imparts 
energy to the pendulum. The material of the cathode may affect 
the intensity and permanency of the oscillations, but not their fre- 
quency. During the passage of the oscillations the discharge circuit 
itself behaves like an open oscillator, radiating energy. Thus it is 
possible to obtain energy from the discharge in either one of two 
ways—viz., by coupling a coil in the circuit inductively with a secon- 
dary coil outside, or by making use of the electromagnetic waves 
radiated from the various parts of the circuit. 


Fic. 1. 


The net result of the glow-arc pulsations is the transformation of a 
portion of the direct-current energy into that of an alternating cur- 
rent, giving rise to an alternating current superposed upon the direct 
current. In this respect the discharge behaves like a microphone 
contact or like a current interrupter. Such cases may be treated 
either as pulsating resistances or as alternating E. M. F. s. 

Of the relative durations of the arc and glow phases we know little, 
but the shorter one of these is in relation to the other the more pro- 
nounced must the harmonic terms become. In any event, the pre- 
sence of a complex wave-form, involving a large family of harmonics, 
may confidently be predicted. Owing to the lack of symmetry 
between arc and glow phases, both odd and' even harmonics may 
occur. А further complication arises from the fact that since the 
oscillations adapt their frequency to the natural period of that part 
of the circuit which they are able to penetrate, а kind of resonance 
-sets in, with the result that the effective value of the alternating current 
may be greater than that of the direct current supplied by the generator. 
This shows that for a certain time during each cycle the direction of 
the current is reversed. It is evident that in order for this to take 
place the capacity of the aro circuit must play an important role. 
The frequency is too inconstant to permit of an analysis of the wave- 
form by any of the ordinary types of oscillograph. On the other 
hand, an estimate of the frequency on theoretical grounds would be 
very difficult. 

Production and Appearance of Oscillations.—The oscillations when 
strong were detected by means of а bolometer insulated from the arc 
circuit and 10 cm. to 100 cm. distant from it. In this case the 
greater part of the energy received by the bolometer circuit was in 
the form of electromagnetic radiations from the nearest portions of 
the discharge circuit. With feeble oscillations it was necessary to 
connect one point of the bolometer circuit with one terminal of the 


arc in free air, and with iron and silver arcs in nitrogen. 

Further study of the copper arc in air has yielded the following 
resulte, obtained in general with an E. M. F. of over 400 volta. For 
oscillations, the copper cathode must be clean and free from oxide. 
The oscillations.can sometimes be detected by the bolometer when 
the current is as large as 1 ampere, and they reach their maximum 
intensity at 0-2 or 0-3 amperes. The length of arc may be as large 
as 2 mm., but best results are obtained with a very short gap between 
the electrodes. Water-cooled electrodes do not offer an appreciable 
advantage over those at high temperature. | 

The beginning of strong oscillations is indicated by the appear- 
ance of the discharge, which assumes an aspect intermediate between 
that of an arc and of a glow. A very characteristic tinkling sound 
is heard, and the needle of the voltmeter connected across the dis- 
charge trembles violently and irregularly between two extreme 
positions. 

Fig. 2 represents the characteristic curve of the copper arc in air. 
The line marked with crosses was obtained when no oscillations were 
present, probably owing to a trace of oxide on the cathode. The 
heavy line shows the effects of oscillations, which began in this case 
at about 0-4 ampere. The limits of the shaded area indicate roughly 
the extreme swings of the voltmeter needle, whose inertia undoubt- 
edly prevented it from reaching the actual extremes of potential, 
particularly on the glow phase, the duration of which is very short. 
Above 0-4 ampere the discharge is а stable arc. 

In order to throw light on the nature and frequency of these 
oscillations the image of а carbon-copper arc was allowed to fall on a 
rapidly-moving photographic plate. In nearly all cases where the 
bolometer system showed a deflection the record on the photo- 
graphic plate was not a continuous line, but broken into а system of 
more or less periodic dots or dashes. These occurred in trains oi 
from five to several hundred waves, the period being practically con- 
stant throughout each train, but varying abruptly from one train to 
the next. No evidence of damping could be seen. The lowest fre- 
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quency observed. was about 1,300 per second, the highest about 
43,000. These experiments show that in the oscillating carbon- 
copper arc in free air the current and the light emitted vary con- 
stantly with & period which itself is subject to sudden and great 
variations. 

А brief account is next given of experiments made with a view to 
learning under what conditions the regularity, frequency and inten- 
sity of the oscillations can be increased. Illuminating gas gave far 
better results than СО», N or H. With the last mentioned a little 
benzine* vapour introduced allowed the current to be decreased to 
0-2 ampere, but the use of benzine was discontinued owing to copious 
deposits of soot. "The tests with benzine vapour and with illuminat- 
ing gas indicated that the presence of hydro-carbons around the arc 
greatly facilitates the production of oscillations. In the attempt to 
find а carbon compound that should give rise to less carbon dust. 
& mixture of hydrogen and acetone was tried, as described by 
Fischer, f and nearly all the observations to be described were ob- 
tained with the discharge in hydrogen and acetone. 

Any metal or carbon may serve as anode, though when carbon is 
used the production of soot is annoying. As cathode we have tried 
Pt, Fe, Ag, Cu, Al, Pb and soft solder. All give initial oscillations 
of apparently the same intensity and frequency, though alteration of 
the surface of some of these soon destroys the effect. When the 
E.M.F. of the supply was gradually reduced the oscillations became 
less intense, and a larger current was found necessary. With a supply 
of only 145 volts a very feeble deflection of the bolometer was stil! 
perceived, the discharge current being 0-8 ampere. 

Experimental Evidence of Glow Arc Oscillations.—That a gradual 
transition can be observed from а visible slow change between arc 


* Cf. Barreca, THE ELECTRICIAN, Jan. 17, 1908. 
T Fischer, Ann. Phys., XXVIIL, p. 57, 1909. 
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and glow. in air, through the more rapid pulsating discharge recorded 
bv photography, to the high-frequency oscillations in hydrogen and 
acetone, is d priori evidence that in these last oscillations the change 
between arc and glow is still taking place. That the present phe- 
nomenon is not a spark discharge in the ordinary sense is rendered 
probable by the small damping of the oscillations. According to 
the explanation of the oscillations here advanced, the potential drop 
across the discharge must rise to that characteristic of a glow dis- 
charge once during each period. It was determined to test this. and 
at the same time to answer the question as to whether the oscillations 
might be due to а rapid succession of short sparks. For in the latter 
case the P.D. would be expected to rise considerably above that of a 
glow discharge. 

Considering the high frequency of the oscillations, the only avail 
able method for measuring the maximum P.D. seemed to be to con- 
nect across the discharge a calibrated spark-gap. That this method 
is applicable even when the frequency is as high as one million follows 
from the work of Voege and Algermissen. The values obtained 
from the experiments were hardly greater than what would be ex- 
pected. for the drop across the terminals of a short glow discharge, 
where the greater part of the total drop is that at the cathode. 
Hence, in во far as the spark-gap method is permissible in the case 
of high-frequency oscillations, it seems proved that the discharge is 
not intermittent and discontinuous, but consists of an exceedingly 
rapid change back and forth between arc and glow. The use of 
auxiliary ionising electrodes is in every way to be recommended for 
work of this sort. By their aid the response of the tube to an applied 
voltage above the minimum is instantaneous, while the minimum 
discharge potential itself is sharply defined and well reproducible. 

For examining the oscillations it was found desirable to employ a 
discharge tube with electrodes of as simple a form as possible. To 
this end, brass rods AA (Fig. 3), 3 mm. in diameter, were extended 
through corks in the ends of a glass tube about 10x3cm. The 
electrodes usually employed were dises about 1 em. in diameter. with 
slightly rounded faces. A number of discs of different metals 
could be screwed on to the rods. A mixture of hydrogen and acetone 
vapour was led in through the glass tube C and out again at D, 
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where it burned in a minute flame. E was a small side-tube, closed 
with a cork, for the insertion of a brush for cleaning the electrodes. 
Аз onlv atmospheric pressure was used, no special sealing was 
necessary, other than a little soft wax. The positive electrode was 
hardly attacked at all by the passage of the current, but the cathode 
showed a small cavity at each point from which the discharge had 
taken place. It was necessary to rotate the cathode slightly from 
time to time, as well as to adjust the length of discharge (a few tenths 
of a millimetre) with great care. Hence one of the brass rods was 
sealed into a glass tube F, which was connected by means of a straight 
ground-glass joint to a second tube G, the latter being sealed into 
the cork. By having the two rods slightly eccentric in their mount- 
ing. and by rotating F, or moving it slightly in or out, very delicate 
adjustments were possible. 

The currents used ranged from 0-0025 to 0-25 amperes, the strongest 
oscillations being produced at about 0-1 ampere. The true value of 
the mean discharge potential was obtained from a knowledge of the 
current, E.M.F. and external resistance, and it proved to be about 
280 volts under conditions similar to those described above. This 
is intermediate between the voltage drop usually found for an arc 
and that for a glow. 

When the electrodes were touched together and then separated 
slightly, the discharge formed a minute spot of light between their 
nearest portions. It was of a bluish colour, not very bright, and 
differed in appearance from either an arc or a glow. The presence of 
oscillations penetrating through the circuit as far as the self-induct- 
ance coils was shown by the heating of a bolometric detector in the 
neighbourhood, or by the brightening of a pilot lamp in the dis- 
charge circuit. 

Jt was found that if the voltage of the 60-cvcle mains was stepped 
up to about 880 volts it could be used їп place of the usual direct- 
current supply. With an effective current of about 0-06 ampere. 
oscillations of fair intensity were produced. This use of alternating 
current to produce high-frequency oscillations suggests that the effect 
described by Duddell in his recent Paper“ on“ Short Spark Pheno- 


* Phys. Soc., London. THE ELECTRICIAN, Sept. 4, 1908. 


mena may be due to pulsations of the kind described in the present 


article. 


Properties of the Oscillations.—The following simple experiments 
illustrate in a striking manner the properties of these oscillations. 
Unfortunately, all attempts at increasing the output of energy have 
been fruitless, for the maximum potential difference is only that of a 
glow discharge. and the discharge degenerates into a steady arc if 
the current is increased much above 0-2 ampere. 

(a) Connect in series with the tube a direct-current ammeter 
and an incandescent lamp of about 0-5 ampere capacity. When 
the electrodes are touching, the ammeter reads, say, 0-2 ampere, 
and the lamp glows dimly. On separating the electrodes the 
ammeter indicates a diminished current, but if oscillations are 
present the lamp burns brightly, showing that the effective alternat- 
ing current is greater than the direct current supplied by the 
generator. 

(б) Connect a few turns of heavy wire in scries with the tube, and 
in parallel with this coil place a high-resistance lamp. The latter 
glows brightly. It was by this means that the first estimate of the 
frequency of the oscillations was made, in terms of the self-induct- 
ance of the coil, and of the resistance and volts (estimated from the 
light) of the lamp. 

(c) Connect in series with the tube a miniature lamp, then a 
resistance of several hundred ohms, and finally a second miniature 
lamp. The first lamp glows brightly, the second little or not at all, 
showing that the oscillations have been absorbed by the high 
resistance. 

(4) Substitute a coil of self- йй нб. but of low resistance, for 
the high resistance in (c). The result is the same as before, owing to 
reflection and absorption of the waves by the self-inductance. These 
experiments explain the fact that the remote parts of the circuit are 
entirely devoid of oscillations. 

(e) If a coil of moderately large self-inductance is connected close 
to the tube on each side, the discharge becomes irregular and noisy, 
and no high-frequency oscillations appear. There seems to be а 
critical value of the self-inductance at which the oscillations suddenly 
cease. The cessation of oscillations apparently shows that the glow- 
arc pulsations cannot take place above a certain frequency. 

(f) Hold one terminal of an incandescent lamp of high resistance 
in the hand, and touch the other terminal to the discharge circuit 
near the tube. The lamp lights up, the light being brighter when the 
lamp is on that side of the tube nearer to a self-inductance, as it is 
here that the antinode of the E. M.F. wave occurs. 

(g) By means of a frequency meter with a range of from 0-2 x 10° 
to 5x 10° periods per second, the fundamental vibration and its 
upper harmonics can be detected. The best method is to allow а 
coil of a few turns in the discharge circuit to act inductively on a 
second coil in fairly close coupling with it. If the second coil is in 
series with а small lamp and a variable condenser. then as the 
capacity is slowly varied the lamp can sometimes be seen to light up 
three or four times, as successive harmonics are passed. The lamp 
sometimes glows more brightly than a similar one in the discharge 
circuit. 

(h) If the coupling in the last experiment is close, then on closing 
the resonating circuit it js found that the direct current from the 
generator is reduced, showing that the secondary circuit has reacted 
on the primary. 


Ап experiment was performed in order to discover how large а 
percentage of the direct-current energy expended in the discharge 
could be converted into the energy of electrical oscillations. Two 
4 c.p. 110 volt incandescent lamps of about 700 ohms resistance each 
were connected in the discharge circuit, one on each side of the tube. 
They absorbed nearly all the energy of the oscillations. and glowed 
more brightly when the discharge passed than when the electrodes 
were touching. The total power absorbed by the lamps was esti- 
mated from their brightness, whilst the watts expended in the lamps 
by the direct-current component were obtained by multiplying the 
square of the generator current by the lamp resistance. The 
efficiencies recorded varied from 45 to 66 per cent. 


Determination of the Frequency.—The following resonance method 
was used in determining the frequency of the oscillations. In the 
main discharge circuit, about 30 cm. to 50 cm. from the tube, was a 
coil of wire which in most of the experiments consisted of six turns. 
having a diameter of 22 cm. Its self-inductance was about 20,000 cm. 
This primary coil acted inductively on a secondary coil at varying 
distances from it. The secondary coils used had self-inductances 
varying from 790 ст. to 1.170,000 cm. In series with the secondary 
coil was an adjustable condenser of zinc plates separated bv sheets of 
glass. the whole immersed in kerosene. The secondary circuit con- 
tained also a hot-wire ammeter of about two ohms resistance. As 
detecting devices a thermo-element, and also a bolometer in a tertiary 
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eirouit loosely coupled with the secondary circuit, were tried, but 
neither method gave as good results as the hot wire in the resonating 
circuit itself. The damping caused by the resistance of the hot wire 
‘was not serious. By using secondary coils of varying self-inductance 
and each time adjusting the capacity for resonance, the fundamental 
vibration together with its upper harmonics could be investigated for 
frequency, and to some extent for intensity. It was always found 
that the hot-wire deflections corresponding to the fundamental 
xibration were very small. i 

Introducing a coil of а few turas of wire into the discharge circuit 
1owered the frequency, as did also increasing the capacity of the dis- 
charge circuit. A coil of larger self-inductance, however, greatly in- 
creased the frequency since the penetration of the oscillations was 
stopped by reflection from the coil. Varying the supply E.M.F. from 
600 to 1,000 volts kd no effect upon the intensity or frequency, as 
long as the current remained unchanged. Reversing the direction of 
the current also had no effect. Increasing the current increased the 
frequency, as illustrated in the following table, in which the last 
column gives the hot-wire deflections, serving аз a measure of the 
intensity of the oscillations. The frequency observed is that of the 
third harmonic. The change in frequency must be due to the chang- 
ing resistance of the heated vapour. 


‘Generator current. Frequency. Deflection. 
0-09 ampere 8-6 x105  .......... 49 mm. 
0-10 ampere  ............ $T IO шее 104 mm 
09-11 ampere " 9-1 x10 e 109 mm 
0-12 ampere ............ 03 x10 — ias 56 mm 
0:13 ampere 9-45x10 ............ 39 mm 


As no means suggested self for measuring directly the resistance 
of the discharge for oscillacX:g currents, I tried the effect of inserting 
& large known non-inductive resistance (graphite rod) in the circuit 
.close to the discharge. This experiment failed to throw light on the 
problem, for when the resist. Tce was large enough to modify the 
frequency at all, it absorbed the oscillations and reduced their pene- 
trating power to such an extent that the frequency was increased in- 
stead of decreased. 


EBNM @ 
NEH TOCCO ee 

rrer IER 4 x eN 
EDIT Pa 


Fic. 4. 


It was difficuK to determine the effect on the frequency of varying 
the length of the discharge. for this length was limited by the avail- 
able E. M. F. to about 1 mm., and it became continually shorter as the 
discharge passed, on account of the deposits of carbon dust on the 
electrodes.. . „ = 

Systems of Harmonics.—Owing to the impossibility of keeping the 
state of the discharge and intensity of current constant long enough 
to obtain data for a full resonance curve, only incomplete groups of 
harmonics Сап be shown. Some representative groups of harmonic 
frequencies are given in a table in the Paper, and the results of one 
group are represented in Fig. 4, іп whic^ the resonance curve is drawn. 
The ordinates are not observed deflegtions of the hot wire, but are in 
arbitrary units proportional to the intensity of the primary oscilla- 
tions, derived from the formula 7,— c//d/f, in which ii is the effective 
value of the harmonic in question, / the frequency, d the hot-wire 
deflection, and c a constant. The deflections are thus corrected for 
frequency and for the parabolic form of the hot-wire relation. 

By using in the resonating circuit a coil of very small self-induct- 
ance, frequencies have been observed as high as nine millions, This 
must be a harmonic of the order of the thirty-six, unless it is due 
simply to a small portion of the discharge circuit in which feeble 
oscillations of very high frequency were excited. 

A satisfactory answer to the question “ Are the oscillations un- 
damped ?” cannot be obtained from most of the resonance curves. 
Some of the curves examined, including that in Fig. 4, gave as the 
sum of the decrements in the primary and secondary circuits values 
ranging as high as 0-124. As the secondary decrement could be 
computed from the constants of the condenser circuit, the apparent 
decrement of the primary oscillations was found by subtraction. 
This gave, in the case of the curves referred to, primary decrements 
of from 0-07 to 0:10. But on other occasions, when the discharge 
consented to take place steadily for a sufficiently long time, sharply 
pointed resonance curves were obtained, showing a primary decre- 
ment no larger than 0-005. 


It looks as if the glow arc oscillations were of themselves un- 
damped, the flatness of the curves being caused by the continually 
fluctuating frequency and intensity. If, on the other hand, the dis- 
charge were a succession of true sparks, one would expect the damp- 
ing to be greater, and the higher harmonics less pronounced. There 
is much similarity between the production of these oscillations and 
those studied by M. Wien for the generation of undamped oscilla- 
tions by '' Stosserregung.’’* 

During oscillations, the anode is not perceptibly attacked. The 
cathode wastes away во slowly that it seemed worth while to ascertain 
how small a fraction of a gramme is volatilised each time the dis- 
charge is on the arc phase. The oscillations were accordingly 
allowed to pass as continuously as possible for one hour, the current 
being 0-12 ampere, fundamental frequency about 240,000. The 
loss in mass of the copper cathode was 0-018 gramme corresponding 
to a loss per period of 2-1 x 10—!! gramme. This is the mass of about 
3-5 x 10!! atoms of copper. 

It also seemed of interest to try the effect on the discharge of con- 
necting in parallel with it a capacity and self-inductance. I have 
not been able to obtain anything except oscillations of the Duddell 
type under these conditions, in fact the glow arc oscillations seemed 
much diminished in intensity, while the direct current of the supply 
increased on closing the condenser circuit. The discharge became 
steadier and more like a stable arc in appearance. 

| With a discharge between copper terminals in air, giving oscilla- 
tions feeble and of low frequency in comparison with those later used. 
an ordinary telephone receiver emitted а rustling sound when held 
more than a metre distant from the discharge. The receiver was 
connected between two straight wires, each 60 cm. long, terminating 
in tin sheets 10cm. square which served as a detecting system. 
From the same discharge, radiations were transmitted to а bolo- 
meter 4 metres distant. They were greatly strengthened by plac. 
ing a large concave mirror behind the discharge. Using the stronger 
oscillations of our later experiments, the bolometer was found to 
respond when 35 metres away from the discharge circuit. The 
discharge current itself was carried vertically up the outside of the 
laboratory for a distance of 12 metres, the circuit being com- 
pleted inside the building. The energy radiated from this aerial 
was received by a second aerial 9 metres high at a neighbouring 


house, and the bolometer was connected between this and the 
ground. 


TELEPHONES. 


We give below an account of the discussion which took place 
at a meeting of the Manchester Local Section of the Institution 
of Electrical Engineers in connection with Mr. L. E. Wilson's 


Paper on this subject. An abstract of this Paper appeared in 
our issue of November 19th. 


Mr. W. AITKEN (British Insulated & Helsby Cables) thought it 
was now being recognised that the telephone engineer's work was 
very serious, very scientific, and full of detail. Power engineers, perhaps, 
did not realise to what an extent the telephone engineer encroached 
on their domains. For an exchange like that illustrated, a generator 
giving 1,000 amperes and accumulators of a capacity of about 7,000 
ampere-hours would be required, whilst the switchboard was as 
complicated as in many power stations. The author had blamed the 
manufacturers for supplying unsuitable apparatus, but the consulting 
engineers frequently specified what had to be used. He (the speaker) 
did not much believe in standardising telephone apparatus. The auto- 
matic telephone system had very fine features that would appeal to the 
financier and those who had to deal with that side of the question. There 
would be no concentrating in one building 30,000 lines, with the possi- 
bility of a fire cutting off that number. A point in favour of the auto- 
matic system was that no flexible conductors were used. Flexible cords 
were the bugbear of the telephone engineer. In regard to arresters, those 
of the serrated type should never be used. The carbon arrester should 
be adopted. It was a good arrangement for insulating instruments from 
the wall to mount them on small insulators or pillars. In regard to small 
common battery equipments, the practice of drawing current over the 
direct line and feeding extensions from the same circuit by introducing 
capacity and self-induction and choking down the speech waves had been 
abandoned, because of the liability of the exchange line having an acci- 
dent and cutting down the whole service. Current was now supplied over 
feeder wires. In small private installations, where no connection was 
required with the public service, a primary battery could be used. The 
intercommunication system was most convenient, but its use ought to be 
restricted. 

Mr. A. F. Guy (G.P.O., Manchester) mentioned that when he came to 
Manchester about 14 years ago, when he was surveying for the Post Office, 
the room for telephone work was something like 16 ft. square. Now it 
took up the whole length of the post office on one side, and would be 


* M. Mien, Ann. Phys., Vol. XXV., p. 625, 1908. 
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probably 150 ft. long and 25 ft. to 30 ft. broad, with about 130 positions 
for operators. In fact, he believed it was the largest trunk exchange 
in one building in the United Kingdom. In the new post offices that 
were now being erected the general tendency was to build the telephone 
rooms and exchanges considerably larger than the telegraph instrument 
room: in one office he knew it was almost double the size. In regard to 
troubles with generators, the one at Manchester was a Crocker Wheeler 
motor-generator, with an armature having two windings on the same 
shaft. and had given every satisfaction. People did not, realise the 
specialised nature of the work of the telephone engineer; in fact, the 
work was getting more specialised every day. 

Mr. L. В. MogsuEAD asked whether some system might not eventually 
be evolved whereby calls could be stored. There was a great deal of 
time wasted in calling up other subscribers and getting the reply en- 
gaged.” A great injustice in connection with trunk calls was that calls 
were frequently ineffective owing to somé' disturbance on the lines, per- 
haps not altogether under the control of the telephone authorities. There 
was still a great field for perfection of the instruments and means of com- 
munication, and also the education of the subscriber. 

Mr. T. PhumMeER (G. P. O., Liverpool) said the author's figures worked 
out at about 10 calls per line per day for Manchester and about eight for 
London. These were somewhat higher than the usual number of calls 
per line, and he asked whether this was due to the prevalence of the in- 
clusive rate as against measured rate. Subscribers were also not aware 
of all the advantages at their disposal. Thus, how many were aware that 
they could telephone through to a post office and dictate a message of 
30 words and have this delivered within a distance of 1 mile for 3d. ? 
They could also call for an express messenger from a post office to deliver 
letters, parcels, &с. Another privilege very rarely used was the trans- 
mission of messages to a post office which were written out at the post 
office and despatched as ordinary letters. There were only 4,000 trans- 
actions of this kind throughout the United Kingdom during the last vear. 
There was also the question of the reduction in the price of trunk calls 
between 7 p.m. and 7a.m. At the Manchester trunk exchange, the 
largest in the world, the trunk calls between 10 and 11 a. m. daily amounted 
to 10.000. Of these 4,000 originated in Manchester and 6,000 were for Man- 
chester originating at outside places. Between 11 a.m. and noon these fell 
off to 8.000, of which the incoming calls were 5,000. The great improve- 
ment in the manufacture of paper core cables was partly brought about 
by the agreement made in 1905 between the Post Office and the National 
Telephone Co. This had enabled the company to reduce the weight of 
conductor in subscribers! cables within a short distance of the exchange 
to 61 Ib. per mile, which represented the minimum size from a mechanical 
point of view, apart altogether from its electrical efficiency. The author 
did not say whether it was advisable to bring all lines into one exchange 
or bring them into several. In London the National Telephone Co. had 
at one time a junction exchange, and experience showed that this was 
not satisfactory, and the arrangement was, therefore, abandoned, and 
direct junctions were put through from the different exchanges in the 
metropolis. In the new City " exchange recently opened by the Post 
Office in London, there was no multiple on the subscriber's board at all. 
It was found that the number of junction calls in London formed such 
a very high percentage—over 80—that the subscriber's multiple was 
abandoned altogether on the local board. ‘There was a fortune awaiting 
anyone who would bring out a decent telephone cord. In addition to the 
cord, the varying distance between the ear-piece and the mouthpiece 
also made for ine fficiency in the hand micro-telephone. There was no 
reference in the Paper to the very important question of increasing the 
efficiency of telephone cables by loading by means of inductance coils, as 
suggested by Pupin. The Liverpool-Manchester 100 Ib. conductor 
air-space telephone cable had been under experimental treatment by 
the Post Office for some six years past. The cable was 38-5 miles in 
length, and the first sets of coils inserted at mile intervals, although 
increasing the efficiency of the cable, gave rise to trouble through loss 
of insulation at the leading-in points. About two years ago, however, 
further experiments were made, and improved types of coils were fitted, 
one with an inductance of 100 millihenrys and the other 133 millihenrys 
at 3-mile intervals. The unloaded cable had an efficiency represented 
by 17 miles of standard cable, whilst the loading at 3-mile intervals had 
reduced it to about 9 miles with terminal losses, or about 5 miles when 
the cable wires were extended so as to overcome these losses. The results 
had been so satisfactory that the new 208-wire telephone cable just laid 
between Liverpool and Manchester contained conductors of 70 lb. per 
mile only, and these would be loaded at intervals of about 24 miles. In 
conclusion, he drew attention to the large amount of unproductive tele- 
phone work undertaken by the Post Office in the provinces for the general 
public good. 

Mr. F. D. LATIMER drew attention to the author's tabulated state- 
ment respecting various types of drv-core cable with their respective 
Sizes. and pointed out that the 800 pair mentioned was not in accordance 
with the National Telephone Co.’s practice. The diameter of 2:55 in. 
for a cable having 800 pairs would be quite correct for 10 lb. conductors, 
but not 61 lb., as quoted: it would be about 2-3 in. 

Mr. А. WHALLEY said that up to five or six years ago practically the 
whole of the equipment of the common battery exchanges shown was 
made abroad, but there were two or three firms in this country, including 
the owners of foreign patents, who had laid down plant. and everything 
was now made in this country. The Post Office was to be credited with 
а large share of this encouragement of British industry. It appeared 
for the moment, however, as though the manufacturing capacity had 
overtaken the demand. The number of employés engaged in this 
country in making telephone exchange equipment and instruments was 
between 3,000 and 4.000, and to keep them properly occupied. orders 
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should average about £10,000 per week. He was afraid that not much 
more than one-third or onc-quarter of that amount might be ordered 
next year. Another development was due to the agreement between tha 
National Telephone Co. and the Post Office. While in America they had 
an output of telephonie apparatus many times greater than. ours, no 
universally accepted standards had so far been adopted. We had stan- 
dardised here, and it should be generally known that British telephone 
manufacturing firms could now work to definite standards of speaking 
efficiency, quality, &c.. and at the moment, therefore, the needful develop- 
ment was not in that direction. Everything pointed to the encourage- 
ment of the telephonic habit for business and social purposes as the line 
of development needed. 

Mr. А. К. BENNETT (communicated) noticed that the author did not 
appear very clear as to the date and place of origin of the all-night tele- 
phone service, apparently referring it to London about the year 1888. 
The first telephone exchanges to be kept open all night were the Douglas- 
street and Hillhead exchanges in Glasgow, and the date was January 1, 
1881. Contrary to the experience ascribed in the Paper to London, the 
Glasgow continuous service was a success from the first night, and led to a 
notable increase in the subscribers. The advantages of the all-night 
service were so important that it was difficult to understand the reluc- 
tance to begin it which was exhibited in so many quarters. As late as 
1895 new switchboards for many thousand subscribers were fitted in 
Berlin and other German cities without any provision being made for 
night service. and other Continental countries were just as backward. 

The chairman (Mr. S. J. Watson) remarked that if users would pay 
greater attention to the loss of time which thev occasioned, all sub- 
scribers would benefit by the improved service. There was rather a con- 
tradiction of terms in the Paper. On p. 3 Mr. Wilson inferred that very 
little improvement could be made on the engineering side of telephone 
work, whereas on p. 7 he said * the future presents a remarkable field for 
activity." He regretted that no details had been given concerning auto- 
matic telephones. 

Mr. L. E. Wirsow. in reply. said that those who maintained an inter- 
communication system would probably agree that an intercommunica- 
tion telephone above 10 lines was almost impossible. As a manual 
switchboard, no doubt the common battery was near perfection, but there 
were grave objections to it. The apparatus room occupied a considerable 
amount of space and was a costly item. There was no doubt that the 
automatic switchboard would come and would probably develop as a 
feeder to large exchanges. The remarks about troubles in generators 
referred to the subscribers generator. A proper point had been made 
about handing the telephone instrument over to the care of the office boy ; 
this was a serious and unfortunate fact, and should be altered. Bringing 
an unlimited number of wires into one exchange was a questionable 
practice; the limit to the human reach was 10,000 subscribers, and should 
be for fire risks also: the stoppage of 15,000.telephone lines in the City of 
London would be a commercial disaster. Mr. Latimer disputed the date 
of the first cable. Although he could not say anything definite without 
looking at his records, he thought that an air-spaced cable was in use before 
1891. It seemed particularly unfortunate that the telephone industry 
should suffer because of the artificial conditions brought about through 
the Post Office arranging to buy a rapidly growing business several years 
ahead. Standardisation of the common battery switchboard was an 
accomplished fact, but there were still weighty and numerous problems 
in connection with the lay-out of a complete telephone equipment, the 
transmission of speech and traffic questions generally. 


THE UNIVERSITY OF BIRMINGHAM. 
BY E. A. ALLCUT, M.SC. (ENG.) 
(Concluded from page 267.) 

The remainder of the B block is occupied by the civil engineer- 
ing department. On the upper floor we have a large drawing 
office, cement-testing room, small applied mechanics laboratory, 
library, and rooms for surveving instruments. On the lower 
floor is the large strength of materials and hvdraulics labora- 
tory. Here we have the huge 300-ton testing machine which 
has but recently arrived, and is capable of testing 30 ft. girders. 
It is the largest of its kind in the British Isles. and is shown in 
Fig. 8. The cross-beam alone, which is designed to take 20 ft. 
specimens for bending, is 10 tons in weight. and the tota? 
weight of the machine is 90 tons. A smaller hvdraulic tester 
of similar design gives a maximum pull of 50 tons and formed 
part of the old engineering equipment. Another new machine 
is а vertical Riehlé tester of 100 tons capacitv, which will test 
beams up to 16 ft. in length. The power is applied bv vertical 
screws driven by a motor through gearing below the ground. 


floor. Six changes of speed, each with a reverse, can thus be 
obtained. Smaller machines include a 10.000 in.-Ib. torsion 
machine, an impact tester and a hvdraulie wire testing 
machine. The water for the hydraulic machines is supplied 


by an accumulator, which gives a maximum pressure of 
2,000 Ib. per square inch. A feature of the hydraulic labora- 


* Assoc. Elettr. Italiana, Atti, XII., p. 687, 1908. | 
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_ ory is the experimental tank, 30 ft. in height, which will give 
a maximum head of 250 ft. An orifice plate is provided in the 
side of this for experimental work, while in the discharge 
channel weirs are placed for a similar purpose. The water is 
measured in two large tanks below the ground floor, while 
Uniform and Venturi water-meters are also provided. Ап 
experimental pipe line is arranged for the reception of pipes of 
any diameter yp to 6 in., the pressures at different points being 
obtained bv special clamps connected to pressure gauges. 
"There are also in this laboratory two centrifugal and one large 
reciprocating pump, and three water turbines of different 
designs, so that experimental work on any kind of hydraulic 
machine can be readily performed. The measuring tanks in 
which the volume of water used is observed are each 6 ft. in 
diameter and 10 ft. high. The level of water in each is mea- 
sured bv а gauge glass, which extends from top to bottom of 
the tank, while the direction of flow from the pipe line to one or 


the other is changed by moving a single handle which opens ! 


one valve and shuts the other. А rectangular channel pro- 
vided with weirs drains off the water from the vertical tank 
and pipe line into the measuring tanks, which are situated 
below the floor level. Here experiments on the flow of water 
over notch boards are performed. 
3 in. centrifugal, direct driven by a three-phase motor, giving 
200 gallons per minute; (2) a 6 in. centrifugal, belt driven 
from a direct-current motor, giving 700 gallons per minute; 


Fic. 8.—300- TON TESTING MACHINE. 


For tension, compression and bending, total weight 90 tons, built by 
Messrs. Avery (Ltd.), Smethwick. 


(3) a duplex reciprocating pump fitted with Gutermuth valves, 
driven at 230 revs. per min., and giving 156 to 470 gallons per 
minute. Some of this plant is seen in Fig. 9. The usual rate 
of flow in the hydraulic plant is 600 gallons per minute, though 
a maximum of 900 тау be obtained. The turbines consist of 
(1 ап outward flow impulse Girard turbine developing 
8 H..; (2) а 9 н.р. Pelton wheel, (3) an inward flow vortex 
reaction turbine of about З H.P. Апу of these turbines. may 
‘be fitted either to a water dynamometer or an electric eddy 
current brake for testing purposes. The water used is sucked 
from a sump below the ground level, and, after being discharged 
through the pipe line, returns by means of the measuring tanks 
to the sump, so that no water from the town mains is needed. 
It is impossible in a closed laboratory to effectively investigate 
. the flow of water in channels, so that advantage was taken of 
the fact that a small stream runs through the grounds to con- 
struct two channels for this purpose. They are made of con- 
crete, and are each 200 ft. in length. One of them is 4 ft. and 


the other 2 ft. wide, and, as the depth and velocity of flow can 
be varied at will, should form very useful adjuncts to the, 
hydraulic laboratory. Surveying work is done by civil engi- 
neering students in the surrounding fields during term time, 
‘but, in the long summer vacation, a surveying camp is held 
for one month at some distance from the city. At this camp, 


The. pumps are: (1) A 


which all degree students must attend, quite new land is sur- 
veyed for laying down a projected railway or other engineer- 
ing work, so that students have practical experience in the 
pioneer work necessary for opening out new countries. 

The fitting and pattern shops, through which all engineers 
have to go, are contained in block A. The former contains 
about 20 lathes of all sizes and makes, including the latest 
designs of high-speed tools representative of English, Ameri- 
can and Continental practice. English and American drilling 
and milling machines, grinders, shapers, a planer, and many 
others form part of the extensive and varied equipment of this 


Fic. 9.—HvpnRaAvLIC LABORATORY. 


Showing duplex pump with Morris & Lister eddy current brake, 
experimental tank, water turbines, with ' water dynamometer and 
hydraulic accumulator. 


department. The pattern shop contains, besides small tools, 
six lathes, band saw, dimension and circular saws, a wood 
planer, drill and grinding machines. It is worthy of note that 
the wood-working lathes and a sensitive drill in the fitting 
shop were entirely made in the University workshops, while a 
duplex feed pump for the power station is now being made 
there. All repairs for the buildings are done here, so that the 
student working in them obtains experience upon practical 
work as soon as he has obtained proficiency in working any 
machine. In fact. many senior students take a design from 


Fic. 10.—2-Ton SIEMENS FURNACE IN SMELTING SECTION, 
METALLURGICAL DEPARTMENT. 


the drawing office right through the various shops by them- 
selves, to obtain experience in all the various stages through 
which an engineering job has to pass. The drawing office in 
this block is capable of accommodating 120 students, and 1s 
well fitted up with models of machine parts for the purpose of 
sketching and transferring details from machine to paper. 
It is adjoined by a. blue-printing room, in which is a Hall 
electric copier for taking all kinds of prints. On the other 
side is a large hall of machines, in which are to be placed 
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specimens of textile and other machinery for the purpose of 
familiarising students with the appearance and use of various 
automatic machines which he would otherwise have no oppor- 
tunity of seeing and examining. The first specimen of machi- 
nery for this department, a loom, has just arrived and is now 
in working order. 

The metallurgical department. in block C, contains small 
smelting and assaying laboratories, a balance room, museum, 
and lecture room. A special feature of this section is the 
electrometallurgical room, in which are arranged all facilities 
for electroplating and typing. Vats are provided for copper, 
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as mine owners and managers will not, and cannot, alter-the- 
working of their mines to give the student practical instruc- 
tion, and to help him to cope with emergencies that may occur: 
in his future work. The milling and research laboratories are 
the largest of their kind in the world, and are fitted with all 
kinds of crushing and concentrating machinery for the treat- 
ment of metallic ores. Fig. 11 is a view of the metal mining 
laboratory. . 

In fact, the whole of the equipment is on a thoroughly prac- 
tical scale, and is well calculated to give the young engineer а. 
comprehensive and detailed knowledge of the various parts of 
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Fic. II. —- METAL MINING LABORATORY. 


silver, nickel, brass, zinc and gold plating, together with clean- 
ing and polishing apparatus for preparing and finishing the 
specimens. A room for microscopy contains instruments by 
Ross for giving magnification up to 500 diameters, and a large 
` photo-microscope by Zeiss for taking micrographs up to 2,000 
diameters. The pyrometer room contains all facilities for 
high-temperature work, including recording instruments, 
thermo-couples and radiation pyrometers. The large smelting 
section near the power station contains a 2-ton Siemens gas- 
fired steel furnace, which is worked by the students during 
vacations. Several of these vacation courses have been held 
and have proved highly successful. Other installations include 
a blast furnace for lead and copper ores, cupellation furnace, 
roasting furnaces and a cyanide gold plant. An oil furnace 
for brass and copper melting and a Moissan electric furnace are 
interesting features of this department. The latter receives 
current at 110 volts and takes anything up to 1,000 amperes. 
Fig. 10 shows the Siemens furnace. The mining department 
Is equipped on a similar lavish scale. The museum contains 
specimens of six modern rescue outfits by leading makers. 
These are used by the students in the model mine. The latter 
extends for an area of about an acre underground, and is used 
for underground surveying, ventilation experiments, timbering 
work and experiments in rescue work. Firedamp has been 
introduced into different parts of the mine for the purpose of 
practical instruction in the detection of gas. This is an ex- 
tremely useful, as well as novel, part of the mining equipment, 
as work can be done here which would otherwise be impossible, 


his profession, and offer, moreover, opportunities for indi- 
vidual research which cannot be surpassed by any techincal 
institute in the countrv. 

The writer is indebted to Messrs. J. Purser, B.A., and T. H. 
Browne for photographs, and also to Mr. E. J. Kipps, M.Sc., 
the editor of Birmingham University Engineering and Mining 
Journal " for the loan of blocks for this article. 


RESEARCH ON METALLIC FILAMENT LAMPS.* 


BY F. H. R. LAVENDER. 


As metallic filament lamps are more expensive to buy than carbon, 
it has been thought that it might pay in the long run, to burn them 
at a lower than the rated voltage, thus prolonging their life and 
reducing the cost of renewals. This scheme would also have the 
advantage of lowering the temperature and the intrinsic brilliancy 
of the filament, an arrangement possessing advantages from the 
physiological point of view. The question of the most economical 
life of a lamp has a decided influence on the cost of lighting. It has 
been customary in the case of carbon lamps to replace them when. 
their candle-power has dropped 20 per cent., but this does not 
necessarily hold good for metallic filament lamps. The researches. 
described in the Paper were undertaken to investigate the conditions 
of working as regards voltage efficiency and percentage drop in 
candle-power. Tests to determine. as far as possible, the cost of 
illumination with this source of lighting were also made. 


* Abstract of a Paper read before the Birmingham Local Section o£ 
the Institution of Electrical Engineers. 


Candle: her. 


from each of aix different firms and run at six different voltages, 


the lamps were run continuously day and night. In the daytime 


plotted. From these the watt - hour curves were obtained, and these, 
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The lamps uséd were of the 100. volt 25 c.p. type witli clear bulbs, . 
and capable of burning in any position. Six lamps were bought 


is illustrated in Fig. 1, which represents the actual curves obtained" 
in this class of lamp. An interesting comparison is shown in 
Fig. 3, which illustrates some results obtained by Brant for Osram 
lamps. For these curves it appears that, taking current at 5d. per 
unit and running the lamp at the rated voltage, it pays to throw the 
lamp away as soon as the candle-power has fallen by 3 per cent. of 
its original value. By this time the lamp has been burning for 
1,500 hours at the best possible rate for a given P.D. at its ter- 
minals, so that the cost of the lamp per candle-hour has become 
small. In most cases the total cost curves are very flat near their 


namely, 95, 97:5, 100, 102-5, 105 and 107-5. One lamp of each make 
was burnt at each voltage, making 36 lamps in all. The life tests of 


power was obtained off the 110-volt lighting mains of the University 
power station. At other titnes the load was switched over on to a 
220-volt battery, which was split for this purpose, half the lamps 
being on either side. The lamps were suspended about 9 in. apart, 
with a view to obtaining a good ventilation and as little heating as 
possible. 

The lamps were supplied with current from special mains and 
were connected to either the battery or power station through а 
special mercury change-over switch. The lamps were arranged in 
sixes and were connected through their respective fuses to one outer 
of the three-wire network, and on the other through a slide wire 
rheostat to the middle wire, thus allowing the voltage across the 
lamps to be adjusted to the desired value. 

Two sets of lamps were photometered at a time, the P.D. across 
them being adjusted to its proper value and the current taken by 
each lamp measured before removal from the test circuit. "They 
were then taken into the photometer room and their horizontal 
candle-power measured by the Bunsen photometer. Before this 
reading was taken the current through the lamps was made equa! to 
that found outside when the lamps were burning on their proper 
voltage. "The idea of this arrangement was to obviste errors due to 
differences in the contact and lead resistances. The photometer 
standard used was a new 100: volt 16 c.p. Fleming carbon standard, 
a 100-volt 25 c.p. Osram being used as а sub-standard in the actual 
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minimum value, so that the exact time at which the lamp should be 


: scrapped is not very marked. | 
The curves in Fig. 4 bear out the conclusion that the economical 
— x life decreases with an increasing voltage. These curves are plotted 
from the results obtained with set 1. The steepness of the “ least 
= cost curves is partly due to the greater rapidity of the changes in 
the lamps at higher voltages and partly due to the improvement in 
efficiency. Owing to the smaller consumption, the effect of the 
variation in price becomes less and the curve takes more the shape 
of the lamp- cost curve, which is still steep at these voltages 
when the economical life is reached. The result of this is that when 
lamps are being much overrun the price of current becomes a small 
matter when considering the lengths of .ife. Fig. 5 shows that the 


250 500 700 1,000 1,250 1,500 1,750 2,000 
Hours. 


Кто. 1. 


measurements. The use of the latter lamp enabled troubles due to 
differences in colour to be overcome. А Flicker photometer was 
tried, but the type mentioned above was found to give the best 
results. 

A number was assigned to each make of lamp and the voltage on 
which it was burned designated by a letter: thus No. 1A meant a lamp 
of make 1 run on 95 volts. The lamps in set 1 were tantalum, the 
remainder being tungsten. In working out the results first of all 
the candle-power of all six lamps in the set were plotted on one sheet 
against the life in hours, as shown in Fig. 1. The life curves were 
then transferred to separate sheets and the candle-hour curves con- 
structed. The number of candle-hours obtained from the lamp for 
a given life could then be read off. From the price of the lamp the 
“ pence per candle-hour per lamp” was constructed, and on the same 
sheets the consumption curves corresponding to the lamps were 


Hefner candles. 


watt-hours ; 
candle-hcurs 
thus the average efficiency; and therefore with a certain price of 
current the cost per candle-hour for any predetermined length of | dearer the current the higher the P.D. on the lamp terminals. 4It 
life could be read off. The total efficiency per candle-hour | appears to be a good practice to overrun the lamps from 2 to 6 per 
curves were plotted for current at 2d., 4d., 6d., and 8d. per unit. | cent. and for a life of 1,300 to 700 hours, according to the price of 
This at once gives the most economical life for the lamp. A set of | current. With current at 4d. a unit the drop in candle-power from 
curves of this description for the tantalum lamp burning at 100 volts | the initial giving the most economical life appears to be about 5 
is shown in Fig. 2. Turning to the results obtained with this class | per cent. » 

of lamp all the candle-power curves show a distinct rise at first and Similar curves to those in Fig. 1 are given in the Paper for the 
then а gradual fall, the slope of which depends on the voltage at | various sets of tungsten lamps tested, and many of the above 
which the lamp is run. In nearly all cases the actual life curves are | remarks on tantalum lamps apply to them also, but the intial rise in 
very wavy with alternate rising and falling of candle-power. This  candle-power is not so apparent, and the candle.power curves, 


together with the candle-hour curves, gave а curve of 
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generally speaking, show a continual drop from the-start. As will 
be seen by reference to Fig. 5, the total cost curves have the same 
characteristics as those shown with tantalum lamps. 


It would seem that increased P.D. has an effect on the absolute 


as well as the useful life. The useful life of tungsten lamps is much 
longer than with tantalums, though the absolute life may be shorter 
owing to the greater fragility of the filament. The area of bulb 
-exposed to blackening is greater in the case of all the tungsten 


2,500 


Curves shewing dependence 
useful life on the voltage 


1,500 


Hours. 


1,000 


500 


Volts per cent. 
Fia. 4. 


lampa tested;than in the case of the tantalums; this would help to 
prolong the efficient life. In a few cases the lamps blacken quickly, 
probably due to imperfect vacuum. One lamp behaved all right 
for 600 hours and then suddenly blackened. The allowable drop 
of the tungsten lamps is on the average greater than that of the 
tantalum lamps. This is owing to the prevailing absence of an 
initial rise and the presence of an initial drop in candle-power. The 


90 9⁵ 100 105 110 90 95 100 105 110 


Volts per cent. Volts per cent. 
Fie. 5.—TorAL cost or LIGHT AT DIFFERENT PRICES OF CURRENT FOR 


VARIOUS MAKES OF LAurs. 


fact or which effects the mechanical life of the lamp is the method 
of supporting the filament at the pip end. 

The following table gives а comparison of the different makes, 
and below it are given some figures for carbon lamps taken from 
Mr. Hirst's Paper read before the Institution; the cost of energy 
being taken at 4d. per unit. From these tests it appears that 
the cost of lighting with tungsten lamps amounts to about 6:24. per 
thousand candle-hours. If tantalum lamps are used the cost is 


Table I. 

- | | Cost per 1,000 hours. 
Initial | Volts "Useful, Mean Е 3 
candle- ; per life. ^ ^ hours. Re- | Cur- ; 
power. cent. | есу , low als; rent. Total. 

| Hours. d. d. 4. 
210 105.0 970: 1.87 22.200 1.90, 750, 8850 
. . 24.20 105-0 1,500 1-45 32,400 1-300 |. 06:80 7100 
...| 30-00 . 107-5 | 2,300 | 1-29 67,464 0-640 | 5:16 , 5-800 
...| 28-50 ‚102-5 | 2,000 | 1.32 53.138 0-790 | 5-28 | 6-070 
...| 31-20 ' 107-5 | 1,900 | 1:34 47,500 0-880 | 5.36 | 6-240 
..| 26-50 ‚ 105-0 | 2,350 | 1:22 55,770 0:750. 4-88 5:630 


————  —Є———————————— 


No. 1]18-90(H.C.) 100-0 1,000 | 3-95 18,200 0-660 [15-80 i 16-460 
\ No: 218.70 (H.C.) 100-0 | 1,000 | 3-25 18,000 | 0-670 13-00 13.670 
pf No. 115-0(E.G.) 100-0 1.000 4-94 |14.560/ 0-619 19.75 20-369 
No. 2114-95 (E. C.) 100-0 | 1,000 | 4:06 |14,400| 0-628 [16-25 |16-878 


about 8-8d., and with carbon lamps the cost is still greater. In the 
case of metallic filaments 85 per cent. of the cost is paid for energy 
consumption and 15 per cent. for the lamp itself, while with 
carbon lamps this latter item only amounts to 5 per cent. of the 
whole, во that it may almost be neglected. 

As these lamps are often used for shop window lighting and in 
close proximity to perishable goods the outside temperature of the 
bulb wasdetermined by fastening а copper-eureka couple to the bulb at 
the level of the centre of the filament. 'The temperature was mea- 
sured by passing current from an accumulator through a known 
resistance, so that the drop due to this balanced the P.D. of the 
thermo-couples The measurement of this current then gave the 
temperature. The lamps were run at normal volt age and separately 
so that no undue heating, due to their proximity to one another ; 


the following results were obtained :— . 


Table II. MC 
New. | After 1,400 hours. 
Lamp N | Sess ыш Sce = cer 
Amp. | Temp. Amp. | Temp. 
1 0-390 | 68°C. | 0400 | 95°С. 
2 0-208 | 48°С. 0-295 , 61°C. 
3 0-327 | 53°С | 0:385 5С. 
4 m "T 0:337 79°C. 
5 030 | 44°C. | „ „ а. 
6 0-281 | 40°С 0.278 48. 


Room temperature, 15°C. 


'The temperature of the bulb increased with the life, probably due 
to the presence of the black deposit. The lamps were found to 
flicker more than carbon lamps when placed on an unsteady circuit, 
owing to the low terminal capacity of the filaments. The slow 
changes in P.D.s due to the normal alterationsin candle-power were 
not so great as is the case with carbon lamps, the degreees of the 
different makes of the lamps above and below the scale being as 
follows :— : 


3 .Set]l. 2. 3. 4. 5. 6 Carbon. 
Variation in candle- "m pons aes 
power хын), 92:6 ...21:8...20:9...22:4...21:5...28:4... 34 


Tests were also carried out to determine the spherical candle-power 
with the result that it was that this is about 22 per cent. less than 
the mean horizontal candle-power and the vertica! candle-power is 
only 18 per cent. of the horizontal. o | 


WIRELESS TELEGRAPHY PLANT AT THE EIFFEL 
TOWER. | 
ВҮ LOUIS DUBOIS.. 


Paris possesses a great advantage in the field of wireless 
telegraphy in the possession of such a high structure as the 
Eiffel Tower, and in the early days of wireless operations the 
idea naturally presented itself of making use of the tower in 
order to carry an antenna which. wóuld.be of an exceptional 
height, this being about 990 ft. Accordingly, the plant which 
is now in operation at the base of the tower was installed, and 
is under the control of the War. Department. Capt. Ferrié, 
one of the leading wireless engineers, has been at the head of 


the wireless operations at the tower from the first. At the 
time of installing the plant, however, wireless telegraphy had 


not made the progress which has been realised within recent 
years, so that the plant was laid out as a merely temporary 
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one and had but a small power, this being not much above 

15 H.P. At a later period, when more powerful plants com- 
menced to be erected at various points in Europe, the military 
authorities desired to instal a high power station at the base 
of the tower, in order to secure the full advantage which would 
be given by an antenna of such a great height. Although the 
idea of a high power station had been advanced several years 
ago, there were various difficulties of an administrative nature 
which kept the project from being realised. the difficulties 
coming mainly from the fact that an agreement had to be 
made between the City of Paris and the War and Marine 
Departments. 
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[` Fic. 1.—THE Orp WIRELESS TELEGRAPH STATION. 


ment was finally made, so that the work of building the wire- 
less station could be commenced. Before that time, however, 
the plans of the station had been drawn up, so that as soon as 
they were approved, the work could be proceeded with at 
once. The War Department was desirous of putting the new 
high power plant into use as soon as possible, as the old plant 
had already proved to be of great service in military operations, 
this fact being brought out during the troubles in Morocco, 
when a plant at Casablanca was able to communicate with the 
tower. Fig. 1 is a view of the old station. 

Work was commenced upon the new plant during the latter 
part of last year, and it has been rapidly carried forward. In 
laving out the plans of the wireless station, it was found pre- 
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Fic. 2.— UN DEROROT XD BUILDING FOR THE NEW PrawT. E 


ferable to build it entirely underground for various reasons, 
and this will make it unique among the existing plants. There 
were several reasons for taking this measure, the first lying in 
the fact that the station is located in the midst of the orna- 
mental park of the Champ de Mars, which lies at the base of 
the tower. A structure of this kind would therefore interfere 
with the character of the park and would prevent the, con- 
tinuous view across the grounds. Another reason is that the 
noise produced by the explosive sparks in such a high: power 
plant could be heard for a considerable distance from the 


It was only during last year that such an agree- 
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station, s were it рне; in an ordinary building. Owners of 
property in the streets bordering the park would object 
strongly to this, especially as the greater part of the signalling 
is carried on at night, and a great disturbance would be made 
in the neighbourhood. Again, seeing that the noise of the 
sparks could be heard over a long distance, nothing would pre- 
vent the messages from being read by ear by anyone who was 
skilled in the matter, so that the messages could never be kept 
secret. This is, perhaps, the most important reason for put- 
ting the plant underground, seeing that the station is intended 
exclusively as a military one. 

The view reproduced in Fig. 2 gives an idea of the ac- 
commodation for the new plant. It is built of reinforced con- 
crete and lies in an excavation measuring about 70 ft. by 80 ft. 
As all this work is kept secret, we are unable to give any views 
of the interior of the building, and indeed, at the present stage 
of construction, these would be of little interest, seeing that 
the arrangement of the various rooms has not as yet been 
completed. A flooring of reinforced concrete is laid over the 
whole, and upon this will be filled in the ground flush with the 
level of the park, and it will be planted with grass and shrub- 
bery, so that when all is completed the station will practically 
disappear from view. It will be reached by a staircase from 
' the surface. In order to give light to the station, and at the 
same time to bring down the main steel cable coming from the 
antenna, there is laid out а small central area upon which all. 
the surrounding rooms will open. At the surface, the area 
will be surrounded with a stone coping and an iron fence, as 
can be observed in Fig. 2. At the level of the ground the 
opening wil be covered by a skylight. Various offices and. 
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Fic. 3.—DiAGRAM OF ANTENNA. 


instrument rooms occupy the interior, including the office of 
the chief engineer, and lodgings for 20 men of the military 
wireless corps, with a kitchen ; also store rooms for material, 
dynamo room, &c. No pains will be spared to make it a 
model plant, and it is intended to make it at least 100 н.р. 
capacity. This, together with a far larger antenna, will result 
in the new plant being of а much higher range than the old. 
one. 

The question of laying out the antenna for the new plant 
was one which required the careful attention of the engineers, 
and in order to be in keeping with the height of the tower and 
the capacity of the station it is laid out so as to embrace a wide: 
area. Owing to the fact that the tower is situated at one end 
of the Champ de Mars grounds and that these latter have a 
length which is considerably greater than the width.the antenna 
had to be laid out so as to conform to these dispositions of the 
ground. Its general design is shown in Fig. 3, and it will be 
seen that the wires are in general brought down on one side of 
the tower and are anchored towards the far end of the park. 
An arrangement such as is used in the Nauen plant, where the 
wires are brought down uniformlv around the tower would 
have been preferred, but the shape of the available ground 
prevents such a disposition from being used. The area of the 
antenna will, however, be considerable, first owing to the 
height, and second, due to the great angle of spread from the 
base of the tower. For the antenna there will be used a set of 
six steel cables of 5 mm. diameter, and the cables will be sup- 
ported at the top of the tower each upon a separate insulating 
bracket, seeing that the combined weight of the six cables would: 
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give too great a stress on the insulation material should all the 
cables be supported on a single anchoring point. For the six 
cables, the estimated total weight is 6-5 tons. The cables will 
be anchored to the ground in stone pillars of some height, and 
the pillars are to be surrounded with a light fencing so as to 
prevent access by the public. The stone pillars will be of an 
ornamental character, and in keeping with the ornamental 
‘decoration of the park. Lighter cross-wires will inter-connect 
the main cables at various points, so as to form a network for 
the antenna. To each cable will be attached a short cable 
section at a point lying over the underground station and the 
sections will be connected together so as to allow a single cable 
to pass down into the central area, where it will be attached 
to an earth plate buried in the space, the plate having 600 
square yards surface. The length of the wave which will be 
produced from the high power plant will be about 2,000 metres, 
and it is of quite a different length from the wave which would 
be given by the metallic mass of the tower. 

. Seeing that this is the first time that an antenna of such a 
height with a high power plant is to be available, the distance 
which can be covered is only a matter of conjecture. Since 
the old plant is already preparing to signal across the Atlantic, 
this will be a very easy performance for the new station, and 
we may expect to hear of much greater distances being covered. 
We may mention that the present tower plant has been able 
quite recently to take messages which are being sent between 


Glace Bav in Canada and Clifden in Ireland. The former 


station lies at a distance of over 3,000 miles from Paris. 


MODEL ELECTRIC HOME AT CATFORD. 


With the idea of popularising the use of electricity for all domestic 
purposes, the South Metropolitan Electric Light & Power Co. opened 
last week at Catford a model electric home. This home— which, 
it must be remembered, is by no means of the nature of a show- 
room is to serve as a permanent exhibition, 
where those interested in electrical appa- 
ratus may call at any hour of the day or 
night and see heating, cooking, lighting, 
cleaning. the; supply of hot water, &c.; in 
fact, all the household operations, carried 
out by electrical appliances. The inmates 
. of the model. electric home are entirely de- 
pendent on. eleetticity for meeting the above 
requirements, по goal ог gas being used, 
so that visitors will be able to learn the 
capabilities of electrical apparatus under 
actual daily use, and not under showroom 
. conditions. This is an important point, 
and we think that model electric homes 
will quicklv spring up in other localities, as 
soon as their many attractive features are 
appreciated. 

The model electric home at Catford occu- 
pies а prominent corner position in Brom- 
ley-road, and bas the appropriate name 
Electra House." It forms one of upwards 
of 2,000 houses of a similar class now being 
erected on the Forster estate, the rentals 
ranging from £40 upwards. The house con- 
tains three reception and five bedrooms, as 
well as the usual domestic quarters, and is 
only a few doors from the showroom of the 
gas company, who will doubtless view with 
anxiety this new departure on the part of 
their rival, particularly as arrangements 
have already been made for wiring the 
greater proportion of the new houses on the Forster estate. 

The lighting of Electra House is carried out exclusively with metal 
filament lamps of various makes, and the fittings have been carefully 
chosen to harmonise with the styles of decoration. А variety of 
pendants, brackets, floor and table standards, to suit the pockets 
and requirements of every class of prospective consumers, have been 
installed, а specia! feature being made of Holophane glass reflectors. 
On our visit to Electra House last week, we noticed that the light- 
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ing fittings had been supplied by & number of firms whose names 
are well known to our readers, whilst even the wiring, which has been 
carried out by Messrs. Rowland & Hulton, of 62, King William- 
street, E.C., was arranged to show the many possibilities in the way 
of tubes buried in the plaster and of surface wiring on the O.S. 
system of Messrs. Siemens Bros. & Co. Particular attention also 
appeared to have been paid to the arrangement of the lamps, so as 
to give visitors an idea of thé great comfort and convenience of a well- 
designed installation. One of the neatest and most attractive 
examples of electric lighting was the illumination of a curio cabinet 
by a concealed lamp. 

Luminous radiators and convectors in the hall and in every room 
keep the house at a comfortable temperature at all times, whilst 
providing convenient and rapid means of controlling the temperature. 
Most interest will, however, be taken in the system for obtaining hot 
water. In the bathroom a ‘‘ Therol’’ water heater, recently in- 
troduced by Messrs. Spagnoletti and described in our columns, is 
installed. Merely by turning the handle of a tap a plentiful supply 
of hot, or even boiling, water can be obtained at any moment, day 
and night, there being no necessity to switch current on and to wait 
for the water to become heated. The convenience of this device 
for supplying hot water for baths or washing up, or boiling water for 
tea and coffee making, can hardly be exaggerated, whilst the cost of 
running is proved by experience to be extremely low. A Phoenix " 
water heater and two Fuller geysers also provide hot water in 
smaller quantities. 

We think that the electrical equipment in the kitchen of Electra 
House will prove а revelation to most visitors, and even electrical 
engineers will be surprised at the results obtained. There appears to 
be a superabundance of apparatus, as will be noticed from the illus- 
tration herewith, but this is, of course, unavoidable, since the desire is 
to demonstrate the capabilities of the various utensils on the market, 

The “ Tricity " cooker of the Berry Construction Co. is, we learn, 
one of the favourite utensils, but among the other electrical appli- 
ances which are constantly in use are a Bastian hot plate and oven, a 
Phoenix grill, a Wilkinson grill, a Silundum " oven, a 6 pint Pro- 
metheus kettle, and various water jugs, urns, &c., supplied by the 
Electric & Ordnance Accessories Co., Premier Electric Heaters 
(Ltd.), the Phoenix Electric Heating Co. and Rashleigh Phipps & Co. 
In connection with the cooking utensils detailed above, we may 
mention that a specia! plug board has been fitted by Messrs. A. P. 


CORNER or KITCHEN IN THE MopEL ELECTRIC Номе, SHOWING CooKiNa UTENSILS, &. 


Lundberg & Sons, whilst attention should also be paid by electrical 
engineers visiting Electra House to the system of concealed lighting, 
the lamps being under the hood noticed at the top of the photograph 
reproduced herewith, 

It is impossible to detail here all the electrical accessories and 
devices which abound in every room of this model electric home, 
which differs from previous model homes in that it is occupied 
throughout the 24 hours, and that the ordinary domestic occupa- 
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tions are carried out from day to day. We may draw the attention | trouble resulting from dropped tongues; whilst the rocking so com- 
of intending visitors, however. to the flat irons, the Lowne system of | monly met with to-day as a result of the pins wearing unevenly is 
-electric clocks controlled every half minute by a master pendulum, | entirely obviated in this new design of switch. 
the installation of telephones in every room. the “ Martin" regu- To. prevent the pinless tongue lifting, the body casting of the 
lators (supplied by Messrs. Electric Regulators & Economisers | switch is undercut at the heel end and a corresponding taper is put 
(Ltd.) for dimming the light in bedrooms. the Daisy electric on the tongues (see Fig. 2), whilst to prevent it creeping forward a 
vacuum cleaner. and the comfortable temperature provided by the | projection is cast on the body of the switch and the removable pait. 
numerous electric radiators and convectors The furnishing. which | of the check (Fig. 2) which effectually holds the tongue in its cor- 
has been carried out by Messrs. J. Sainsbury, has much to do with the | rect position. 
general pleasing effect of the electric lighting and heating. It is also Although the * Era" manganese steel with which Hadfield's name 
interesting to notice that a model workshop is being fitted up on the | is so closely identified is, owing to its great hardness and extreme 
top floor. The power for the various machines will be obtained from | toughness, practically unmachineable, powerful electrically driven 
a Langdon-Davies motor, and a Davy " arc lamp will show the . 
advantages of arc lighting. . 
In conclusion, we may say that visitors are welcomed at Electra 
House, 111, Bromley-road, Catford, S.E.. at any hour; and the South 
Metropolitan Electric Light & Power Со. are to be congratülated 
upon the conception of a scheme which should be of great educa. 
tional value and lead to a great access of new consumers, both for 
lighting and for electrical appliances generally. That interest has 
been aroused in the neighbourhood can be gathered from the fact 
that 160 visitors called at Electra House on Saturday last. | 


HADFIELD'S IMPROVED TONGUE SWITCH WITH 
PINLESS TONGUE. | 


Messrs. Hadfield's Steel Foundry Co.. of East Hecla Works. 
Sheffield, who are so well known in electric railway and tramway 
circles for the excellence of their manufactures, are again to the 


Fic. 2. —SwrrcH with СнЕСК РЕСЕ REMOVED, SHOWING TONGUE 
WITH TAPERED SIDES TO PRevent Lirt. 


grinding machines of a special design have been installed, and 
by the use of these the body castings will bé ground to a true sur- 
face to provide a perfect bearing for the tongues: the tongues will 
also be ground so that the fit and finish will be a thorough mechani- 
cal job in every detail. | 
The under-cutting of the body of the casting to prevent the tongue 
Піс р makes it necessary, in order to get the tongue into position, to 
have a removable piece on the check side, but this piece is so designed 
that it cannot possibly get away, and is securely held down by a 
bolt and nut as will be noticed in Fig. 3, showing the switch fitted 
up complete. 


Fie.: 1.—8wrrcn with Toxcve Removep, snowing Sorio BASE AND 
. THE Pix LESS TONGUE. í | 

front with a new and improved design of tramway switch, which 
they claim is a very considerable improvement on present practice. 
The new design of switch— which. by the way, is protected by 
patent—certainly marks a distinct departure in switch construction, 
as it does away: with the pin at the heel or broad end of the tongue. 

One of the most abused pieces of -tramway track work is the 
switeh, and experience has shown that under the severe working con- | - 
ditions met with on electric tramways to-day the tongues of the | . 
switches, and especially of the trailing switches, are a source of con- 
stant trouble, due to them rocking on the pin and dropping away | 
at the heelend. The makers of this new design of switch contend 
that this trouble is largely attributable to the holding-down pin at 
the heel of the tongue coming almost directly under the portion of 
the tongue which is most severely attacked by the car wheels. 

A little reflection will show that in present practice the tongues 
of the switches have the least support wherethe maximum support 
is required. In Messrs. Hadfield's improved design, as there is no 
pin in the tongue, the part of. the switch casting which supports the 


Fig. 3.—Swncn FITTED UP COMPLETE WIT TONGUE IN POSITION. 


The above illustrations will, we think, enable. our readers 
thcroughly to understand the design and construction of this im- 
proved type of switch, and engineers who have had tke most 
trouble from the causes named, viz., the tongues dropping and 
tongue, and on which it moves, can be made perfectly solid, as | rocking, will be among the first to appreciate the advantages and 
shown by Fig. 1, so that the additional bearing surface obtained іп ! simplicity of this new design, which we expect will command a 
the new design of switch—especially as it is gained where it is most | ready sale. We understand that Messrs. Hadfield's Steel Fourdry 
needed, namely, where the blow or hammer" takes place—cannot | Co. will be very pleased to supply further particulars of this switch 
fail to be of the utmost advantage and should practically overcome the оп application. E 
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EXTENSIONS AT ILFORD, ESSEX. 


Ап interesting ceremony took place on Saturday last at Ilford, 
when the extensions to the electricity supply station and tothe car 
sheds were formally opened. The power station has been in 
operation since April, 1901, and current is supplied to the Council's 
clectric tramways as well as to private consumers and for public 
lighting. The district in which a supply is given is mainly resi- 
dential, so that the power load is, of necessity, small, but Mr. 
A. H. Shaw, electrical engineer to the Council, has managed to 
connect to the electric supply mains about 700 H.P. in motors— 
i.e., practically all the power load to be obtained in the district. 
In the case of the Ilford Paper Mill Co. and the works of 
Messrs. Ilford Limited, however, which are two of the largest 
consumers, the companies in question have retained their existing 
steam plant, and only purchase current from th» electricity under- 
taking in the case of extensions to their works. There is little 
doubt, however, that eventually they will adopt electric power 
throughout the whole of their works. 

It is interesting, therefore, to note that the present extensions to 
the Ilford electricity works are intended primarily to cope with the 
growth in the lighting load. In this connection it may be noted 


that the new Ilford Hippodrome has been connected to the mains. 
within the last few weeks and is likely to prove a very desirable con- 


sumer, the energy required being estimated at 80,000 units per 
annum. It will be remembered that continuous current is supplied 
at Ilford on the three-wire system, with 460-volt pressure across 
the outers. 
adopted, and as energy is supplied for lighting at 34d. per unit, it is 
not surprising to learn that new consumers are being rapidly con- 
nected to the mains. Metal filament lamps of 32 c.p. are largely 
adopted for private lighting, whilst 50 c.p. lamps are in favour for 
shop lighting. In addition to the flat rate of 34d. per unit men- 
tioned above, a maximum-demand system of charging is also in 
force, but is not popular, except in the case of very long-hour con- 
sumers. The charges on this basis are 6d. per unit for the first hour 
of maximum demand and 1d. per unit for the additional consump- 
tion of energy. It is interesting to notice that a minimum charge of 
Эв. per quarter is made, and also that the experience at Ilford is un- 
favourable to the use of penny-in-the-slot meters for small consumers. 

А showroom was opened at 221, High-road in June, 1907. Various 
makes of lamps and cooking and heating apparatus are kept there, and 
every facility is afforded and information given to prospective and 
existing consumers. The Council will probably insert a clause in their 
next Bill empowering them to let apparatus on hire. The demand 
for cooking apparatus is at present small, but it is believed that 
with the opportunity of obtaining such utensils on loan there will be 
а largely increased demand, especially for grills. 

In regard to street lighting, this is carried out almost entirely 
by electricity, at 166d. per unit, and metal filament lamps have 
ben adopted with great success. Two 50 с.р. 120-volt Osram lamps 
are fixed in each lantern, and a special fitting with two lamps 
wired in series is used. This fitting fixes into an ordinary lamp 
holder in the street lantern, and if a metal filament lamp fails 
the fitting is removed by the lamp lighter and a 32 c.p. carbon 
filament lamp inserted in the lampholder. These carbon lamps 
are always kept ready, one in each street lantern. and obviate 
the necessity of the lamp attendants carrying with them a supply 
of metal filament lamps. 

The extensions, which were formally opened on Saturday last 
by Councillor H. M. Thornton, J.P., chairman of the Ilford Urban 
District Council, consist of a new engine room situated on the 
south side of the old building, and in which has been installed 
а 1,600 н.р. triple expansion Belliss engine direct-coupled to a 
1,000 kw. 12-pole General Electric Co.’s continuous-current dynamo, 
fitted with commutating poles. A Babcock & Wilcox boiler capable 
of evaporating 15,0001Ь. of water per hour, together with pipe 
work, condensing plant, cooling tower, pumps, new switchboard 
panel, &c., are also included in the extensions. The 1,000 kw. set, 
which runs at 200 revs. per min., is the second of that capacity 
which has bzen installed; the former set, a Belliss-Westinghouse 
machine, has run very satisfactorily for the last five years, the 
repairs item being particularly small. These two 1,000 kw. sets are 
not arranged to supply the electric tramways, the current for which 
is obtained from the five smaller Willans units installed. 

The supplv station at Ilford is rather inconveniently situated 
as regards facilities for obtaining coal, all fuel having to be 
obtained in carts, but there is room in the yard for storing 500 tons 
of coal А Leicestershire slack is at present giving very good 
results with the Babcock & Wilcox boilers. whilst Welsh slack is 


used for the two marine type boilers which formed part of the ] 


Metal filament lamps have, however, been largely. 


original installation. We may mention that the fuel costs per unit 
sold for the year ended March 31st last were 0:62d., the total costs, 
including management, being 1:114. for an output of 3,235,076 units. 
The number of units sold for electric traction were 1,020,960, and 
the average price obtained was 1:12d., whilst the average price for 
the whole output of the station was 1:874. per unit. The total 
number of consumers connected to the mains on March 31st last 
was 3,302, an increase of 257 during the 12 months, compared with 
an increase of 209 recorded in the previous year. 

The extensions to the tramway undertaking were also formally 
opened last Saturday by Councillor Thornton. The extensions com- 
prise a new bay to the car sheds, situate adjacent to the electricity 
works, and four new tramcars. The lower end of the new bay, which 
is 30 ft. wide and 290ft. long, has been partitioned off to form a 
paint shop. The flooring throughout is of granolithic on concrete. 

The electric tramway system of the Ilford Urban District Council 
was opened in March, 1903, and consists of about 10} miles of single 
track, over which 26 tramcars run. Of these cars the four which 
have recently been put in service have been built by the Brush 
Electrical Engineering Co.; they will seat 22 passengers inside, and 32 
outside, allowing ample seating space to meet the regulations of the 
Metropolitan police. While the cars are generally of the latest stan- 
dard design on the lines approved throughout the country, special 
attention has bzen given to numerous details, with the object of 
increasing the comfort of the passengers and the engineering 
efficiency of the vehicle. 

The most important feature is the adoption of the new type of 
Brush truck with a wheel base of 7ft. 6 in. The effect of this 
long wheel base is to reduce the oseillation of the car, both the ga!- 
loping motion so frequently experienced and the side sway, both of 
which, besides being uncomfortable for the passengers, affect the wear 
of the rails and the car itself. The Ilford Council is the first tram- 
way authority in the south of England to adopt this improved truck. 

In the car itself the spacious and convenient staircase is at once 
noticed. An interesting minor novelty is the position of the desti- 
nation indicator below the canopy spring board which contains the 
head light usually placed immediately in front of the driver. This 
arrangement of the light is specially advantageous in enabling the 
driver to look ahead in foggy weather. 

An important feature of the general design is the greater use of 
metal work for securing rigid construction of the car body ; and as a 
consequence of this the canopy portion is much lighter than usual, 
sothat the tendency to top heaviness is reduced. No sacrifice of 
strength has, however, been necessitated. Particular attention has 
also been paid in the design of the cars to render all wiring easily 
accessible without dismantling the roof, whilst the resistances are 
made more easily accessible by being fixed in а box on the motor- 
man's platform. The sanding arrangement is also worthy of men- 
tion, the motorman being able to discharge sand behind the wheels 
in the case of а car running backwards. 

Altogether, the new cars represent in every respect the very 
latest practice in tramway rolling stock construction, and are said 
to be a considerable advance upon any tramcars hitherto running 
in that part of the country. 

It is worth noting that throughout the 64 years during which the 
Ilford tramway undertaking has been in operation no call has had to 
be made upon the rates; in fact, the latter have benefited to the 
extent of £2,500, whilst the reserve and depreciation fund stood on 
March 3lst last at £5,410. It is evident that the tramcars are 
proving of great benefit to the poorer classes, since of the total 
number of 36,688,482 passengers carried during the six complete 
years of operation, no lessthan 16,485,745 passengers, or nearly one- 
half, have paid halfpenny fares. 

In conclusion, we must express our thanks to Mr. A. H. Shaw for 
supplying us with much of the information here given, and to Mr. 
A. Woolstencroft, acting tramway manager, for explaining the main 
features of the new cars. 
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MODERN METHODS OF ARTIFICIAL ILLUMINATION.* 
BY L. GASTER. 
(Continued from page 279.) 


Summary.—The author first considers electric glow lamps, and de- 
scribes various types which have been brought out. Árc lamps and vapour 
lamps are next dealt with. He then passes on to gas-lighting systems, 
and finally to those in which petrol, acetylene, &c., are employed. 
Illumination in special cases, luminous efficiency and physiological effects 
are also considered. 


It may next be of interest to discuss briefly а few of the methods 
of reducing the intrinsic brilliancy of illuminants by suitable shading. 
Most of you are familiar with the use of the opalescent and opal 
glass for this purpose, and may know, too, that frosted glass has 
been very frequently utilised, especially in connection with electric 
lamp bulbs. In addition, in our drawing rooms we frequently have 
recourse to silk shades in order to tone down the brightness of port- 
able lamps distributed about the room. Such methods may, of 
course, serve the purpose of producing a suitable diffusing surface ; 
unfortunately, in so doing, it is difficult to secure really adequate 
diffusion without at the same time losing an enormous amount of 
light. I may mention, for instance, some data relating to the 
absorption of different types, which have been published by Prof. 
J. T. Morris, Dr. B. Monasch, and Prof. Barrows. 

These considerations have led to the introduction of a type of 
scientific glassware, of which we have some notable examples on 
exhibition. Cut glass has for а long time been utilised for the pur- 
pose of diffusing light sources. In the cut glass globes used until 
recently, however, such grooves as were made in the glass were only 
made quite haphazard, with the result that although a certain 
amount of diffusion was obtained, there was no attempt at direc- 
tion, and the amount of light through any such globe having no 
appreciable diffusing power was very small indeed. About 25 years 
ago, however, some experiments were carried out by Mr. A. P. 
Trotter in this country, and M. Blondel, and subsequently by M. 
Psaroudaki in Paris, with the object of making scientific prismatic 
glassware which should not only absorb a minimum amount of light, 
but should diffuse it and also distribute it in any desired direction 
in a scientific manner. At that time the inventors may be said to 
have been far ahead of their age, and, therefore, we once more meet 
with an instance of early pioneering work in this country which has 
subsequently led to successful developments in illumination. For 
some years past the Holophane Co., in the United States, have taken 
up the question with great energy, and are manufacturing many 


models of fixtures of this kind for use with gas, electricity, or any 


other illuminant that may be desired, and designed specially with 
the object of utilising the light scientifically. The general nature 
of this scientific glassware is prismatic. The rays are bent out in 
different directions according to the inclination, and in utilising Holo- 


phane glass it is essential to employ only a globe or reflector in- 


tended for use with the lamp for which it is specially designed. А 
more complete prismatic arrangement, due to М." Blondel and M. 
Psaroudaki, enables the light to be spread over a wider angle and 
distributed more perfectly in the desired directions than was per- 
mitted by the simple prism arrangement. 

When it is desired to distribute the light in a room, the individual 
rays from the source pass through the prismatic ribs and are reflected 
and refracted in a scientific and uniform manner so that each spot 
on the surface of the enclosing globe virtually becomes a new dis- 
tributing centre; thus the light coming from the source is spread 
over an extensive surface, and the glare of the concentrated source 
is replaced by an apparently uniformly illuminated globe. 

In addition, this naturally serves to distribute the light effectually 
in all directions and to remove that “© streaky ” appearance, which 
is the result of the lack of uniformity in the distribution of light 
from most naked sources. The use of a shade of this kind also gives 
rise to a “‘ soft" light—that is to say, there are no unduly sharp 
shadows. For instance, if the Holophane globe is removed and the 
lamp hangs naked below the metal holder the result is a dark shadow 
on the ceiling, which appears irregularly illuminated: this, however, 
gives way to apparent uniformity and absence of shadow when the 
Holophane globe is replaced. In many cases, what we chiefly 
desire is to distribute the light evenly in all directions, and Holo- 
phane globes may be designed with this object. In other cases, 
however, we desire the greater portion of the light to be reflected at 
a certain angle, in a downward or upward direction, and this, by a 
slight modification in the shape of the crystals, can also be done. 


* Abstract from the Journal” of the Royal Society of Arts of the 
Cantor lectures, delivered in February and March last. 


IxpREOr LIGHTING. 
While speaking of methods of diffusing light mention may be made 
of the inverted system of lighting by means of which all the direct rays 
of a source are thrown on the ceiling, and the eye therefore receives no 
direct rays and an approximately shadowless illumination can be 
obtained. Formerly this method was used in connection with arc 
lights and high-pressure incandescent gas lights, but the coming of 
the high candle-power efficient metallic filament glow lamp may 
lead to its more general adoption than hitherto. At one time the 
production of an entirely shadowless illumination was held to be 
very desirable, as it corresponded with a close resemblance to day- 
light conditions. More recently, however, illuminating engineers 
have come to feel that an intermediate condition of things is desir- 
able. We do not want very sharp contrasts of light and shade, which 
are admittedly trying to the eye, but, on the other hand, artistic 
and even utilitarian requirements rarely favour entire lack of 
shadow. It had been suggested, for instance, that, when reading a 
book, we do not desire the surroundings to be too bright in com- 
parison, for this tends to distract attention. It has recently been 
found in New York that indirect systems were sometimes incon- 
venient in this respect when the walls of the rooms were very light 
in texture. If the book we are reading is somewhat brighter than 
the surroundings, however, our attention is involuntarily riveted on 
the page, and when our eye does stray away it is rested by the more 
subdued tone of the surfaces on which it plays. On the other hand, 
it is pointed out, when there is light everywhere the eye gets no such 
rest. But we must certainly avoid going to the other extreme. Dr, 
Louis Bell, for instance,* has pointed out that it is very undesirable 
for a desk to be brilliantly illuminated while the surroundings are in 


‘complete obscurity. Under these conditions the eye is not rested 
when it strays from the book, but receives a positive shock owing to 
the change in the conditions. 


Each time it turns away, the pupil- 
aperture and the retina attempt to accommodate themselves to the 
darkness, and, having done so, are called upon to reverse the process 


once more, when attention is again bestowed on the brightly-illumi- 


nated book on the desk. 
PHOTOMETRY. , 


Let me now turn to one branch of the subject of illumination, as 
it is considered at present, in which very great developments have 
been made in recent years, namely, the science of photometry and the 
measurement of light and illumination. At one time photometry 
was regarded merely as an interesting and perplexing scientific play- 


1 
' 


ground. Its vital application to practical problems was hardly 


realised. To-day matters are very different. We have at our 
disposal a bewildering choice of illuminants, many of them com- 
peting very closely in certain fields, and we need every method avail- 
able of discriminating between their respective values. People now 
realise that the fundamental use of a source of light is to illuminate, 
and, therefore, it is obviously essential to systematise our methods 
of comparing their illuminating powers ; photometry, therefore, has 
become an art of industrial importance. There have of late been a 
large number of ingenious types of photometers brought forward, so 
that to-day we have а choice of a number of excellent instruments, 
where а few years ago there were, perhaps, only two or three that 
were generally known. We have seen, for instance, the develop- 
ment of the “ Flicker " photometer as a means of comparing the 
brightness of sources which differ in colour. | 

Illumination Photometers.—But perhaps the most striking in 
principle has been the introduction of instruments intended to mea- 
sure, not the illuminating power of sources, but the actual illumina- 
tion available in the street, or at the table at which we sit. Natur- 
ally, it is essential to have a method of comparing the illuminating 
power of sources, but this, after all, though of technical importance, 
is only a step towards the attainment of our ultimate desires. What 
we really desire to know is the actual working illumination available. 

Moved by these considerations, Sir William Preece and Mr. А.Р. 
Trotter were among the very earliest in this country to devise the 
** Illumination Photometer," or, as they are now sometimes called, 
‘© Illuminometers." Quite recently. the development of an interest 
in illumination has led many to realise the practical importance of 
such instruments, for a description of which and other instru- 
ments I should like to refer you to a lecture delivered by Mr. J. S. 
Dow at the Municipal Building and Public Health Exhibition in 
1908.¢ In addition, a very large number of these instruments have 
been brought forward in Germany and the United States, and some 
of them formed the subject of an interesting Paper by Mr. Preston 
Millar at the first annual convention of the Illuminating Engineer- 
ing Society in 1907. What I wish to impress upon you 18, however, 


— — 
of 


— — — —— — — 


* * The Physiological Basis of Illumination," Proc. Am. Academy 
of Arts, 1907. 
f See Illuminating Engineer," Vol. I., 1908, pp. 493-506. 


E* 


314 


THE ELECTRICIAN, DECEMBER 3, 1909. 


that we have now available actual instruments for the measurement 
of illumination as opposed to light, and that, therefore, we may hope 
in the future to be able to specify the amount of illumination to be 
required to read by or for any other purpose, just as a grocer supplies 
1 lb. of tea, neither more nor less—that is, if he is an honest grocer. 

The Globe Photometer.—In passing, I may also mention one im- 
portant development in light measurement, namely, the introduction 
of so-called integrating and globe photometers, which are instru- 
ments devised to enable the total amount of light in all directions 
from a source to be obtained by a single measurement. 

Fig. 15 displays a typical Ulbricht globe photometer; this 
instrument was discussed very fully by Dr. L. Bloch, Dr. Corsepius, 
and others in recent articles.* For detailed information readers are 
referred to these articles. Briefly, however, the principle of the 
instrument is as follows: The source, the light from which we 
desire to measure, is inserted within a hollow sphere, the interior 
surface of which is coated with some white diffusely-reflecting 
material. All the rays from the source in all directions are then 
reflected to and fro within the globe so that the intensity of illumina- 
tion of the inner surface ultimately comes to be a measure of the 
total amount of light given out by the source. If need be, the two 
hemispheres may be first separated, as in Fig. 15, and the lamp 
placed inside. 
illumination of the inner surface studied through a little observation 


window. As a rule, it is unnecessary to open the globe, the lamp to | 
be tested being merely lowered through a suitable hole at the top. | 


As will be seen from these illustrations such globes are frequently of 


Fic. 15.—View or ULBRICHT GLOBE PHOTOMETER. 
(The globe is divided in order to render its interior accessible.) 


considerable size. This is necessary, because the theory of the | March," 


instrument demands that its dimensions should be aslarge as pos- 
sible in comparison with the lamp studied, and the instrument is 
frequently used for the testing of large arc lamps, &c. 


Tue International Unit of Light.—Since the date of this lecture an 
Important announcement has been made simultaneously by the 
recognised official photometrical laboratories in Great Britain, 
France and the United States on the subject of a proposed inter- 
national unit. The ratios between units employed in the chief 
European nations and the United States have recently been re-deter- 
mined, and it has been found that those used in France and this 
country are in practical agreement ; the American unit was 1-6 per 
cent. higher than both, and the German unit 0-9 times this value. 
The United States have now agreed to lower their unit by 1:6 per 
cent. so that in future one and the same unit will be employed in 
Great Britain, France and the United States, while the value em- 
ployed in Germany is related to the international unit by the con- 
venient fraction 0-9. Some objection to the term “ international 
unit " has been raised in Germany on the ground that the existence 
of such a unit strictly demands an adequate international standard 
(which we have not as yet succeeded in obtaining). But whatever 
view may be taken in this matter, the practical agreement attained 
between the units in these three countries is a very satisfactory sim- 
plification, and the United States deserve our gratitude not only for 


—— — — — — 
— 


„= Illuminating Engineer," Vol. I., 1908, рр. 274, 553, 801, &c, 


The two halves can then be closed again and the | 


having taken up the matter so sympathetically, but also for making 
a certain concession in lowering their unit, as explained above. It 
may be mentioned that M. Blondel has recently pointed out that a 
proper name for the international unit is needed, and proposes the 
Greek terms Phos " or Pyr,“ or the contraction of a scientist's 
Ve 400° Welle = 

ScHOOL LIGHTING. 

As regards the subject of school lighting, it would seem to be so 
obvious that good illumination bears an intimate relation to health, 
that the importance of lighting schools, in which children are con- 
fined at a crucial period in their physiological development, in a 
thoroughly satisfactory manner would be admitted at once. I have 
no time to quote the exhaustive data that have been accumulated 
to prove that the eyesight of children steadily deteriorates during 
school life, but I may say that they are very convincing, not only in 
England but possibly even to a greater extent in Germany and the 
United States. It is generally admitted, as, of course, it stands to 
reason it would be, that defective eyesight is, at least, partially due 
to bad lighting in the schoolroom. The light may be insufficient in 
quantity and so strain the eyes of the child attempting to read. It 
may also come from the wrong direction, and Mr. Brudenell Carter 
has shown how this may affect the attitude of a child seated at his 
desk, and indirectly affect his growth. In addition, it must be 
recognised that each portion of the schoolroom requires separate 
attention, and presents a separate problem. Thus the children's 
desks must be adequately illuminated, but special provision is neces- 
вагу for the illumination of the blackboard and for the table at which 

the teacher is standing. Another cause to which short 
sight has been attributed is the use of type that is too 
small for the growing child to see with comfort. This has 
been alluded to by Dr. H. E. J. Biss,t and it is interesting 
to note that, by the advice of Mr. Brudenell Carter. The 
Times " have recently decided to alter the nature of their 
smaller type. The importance of this question to the 
nation will be understood from the fact that there are over 

1,000,000 children in the schools of London alone. 

Dr. Kerr studied the illumination in 165 schools, and 
found that the artificial illumination of about 20 per cent. 
was classed as only ''fair," while 18 were considered 
bad; very similar figures were quoted of the daylight 
illumination. In the report which has just been issued 
for the subsequent year stress is again laid on the part 
played by good illumination. Thus Dr. Woodcock points 
out that, apart from eye troubles, nervous habits such as 
squinting, twitching of the eyebrows, &c., giving rise to 
а strained expression, are often the direct result of the 
close attention and effort involved in certain kinds of work 
(such as sewing) which impose a tax on the eyes. For in- 
stance, reference is made to a class of 28 children who 
were hemming in a poorly-lighted room. А few minutes 
after work had commenced. 10 were squinting, 11 knit- 
ting their eyebrows, two standing up to sew, and half- 
way through the hour four children exhibited nervous 
defects. Artificial light in schools," this observer 
goes on to remark, "is practically always insufficient 
for this work" (i.e., fine work involving matching of 
colours and texture with precision). From October to 

she says further. по needlework should be allowed after 
3 p.m., and during November 15th to February 15th no needlework 
should be permitted in the afternoon at all." 

In this report Dr. Kerr again gives some figures relating 
to the conditions of illumination in various schools ; thev are 
as follows :— 

Quality of Lighting.—April 1, 1907, to March 31, 1908. 
есы School ; 


( e ee eee 1 О УОТУ per cent. approx. 
JC ͤ ³¹ AA 1 ә " 
DR ERENS E EE НОСЕНИ AA 24 ‘i oe 
Council Schools— 
o0 89er 6 73 per cent. approx. 
TT! ИЕНА I8 uius 9 - - 
DW, ci ioi AA E P BREL ya BE Lentes 14 i "ues 


April 1 to December 31, 1908. 
Non-Provided Schools— 
Good 


PARERE TERR ГГ Т 18 ............ 72 per cent. approx. 
TT. НДҮ ГИЛИНЕ = Aet 1 $$ » 
B ooi oa UO eas osa e s E 16 РЯ 

Council Schools— 
„ a aaa P ca: 81 per cent. approx. 
CCC 23 8 » „ 
PP! dd iiL 11 » » 


pu Illuminating Engineering," London, August, 1909, 
T “ Illuminating Engineer," Vol. I., p. 190. 
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FACTORY AND BARRACK LIGHTING. 


While dealing with the hygienic aspects of illumination, I may 
refer to the lighting of factories and barracks. Here again, although 
we are dealing mainly with adults, instead of children, we have a 
case of large numbers of people constantly at work under more or 
less stereotyped conditions. I understand that the War Office 
authorities are paying great attention to this subject, being desirous 
of adopting some definite plan for supervising the lighting in these 
cases, во as to render it in every way most efficient. 

In the same way, it would seem to be a truism to say that good 
illumination in factories is not only absolutely essential to the work- 
people, but expedient from the point of view of the employer. In 
the case of almost all skilled labour it is quite certain that the 
expense of bringing the lighting up to the standard is but a trifle 
in comparison with the amount that would be saved by the improve- 
ment both in quality and output of work; indeed, in many cases it 
is safe to say that such improvements as are needed would not 
really entail any greater running expenses, but only the exercise of 
a little forethought in using the light provided so as to help the 
workman instead of proving а nuisance to him. But, in addition, 
there are obvious general grounds for dwelling on this point. Any- 
one who has been obliged to live for any length of time in dingy and 
badly lighted rooms knows the depressing effect of such surround- 
ings. Another point on which stress may be laid is that a very close 
connection undoubtedly exists between the number of accidents 
that occur in works, and the condition of the lighting. Naturally, 
it is easier for an employé to allow a limb to stray into machinery 
which, in a dingy, ill-lighted room, is blurred and indistinct. In 
addition, the incorrect placing of light sources, and the resultant 
throwing of inconvenient shadows by tools is just as likely to be 
responsible for an error of judgment on the part of an operator 
engaged in a delicate piece of work. At the present moment this 
matter is of particular interest in view of the Commission that has 
recently been appointed to consider causes of accidents in factories 
and workshops, and I should like to urge that no such inquiry can 
be considered complete that does not take into account the part 
doubtless played by defective illumination in causing accidents of 
this nature. The report of the Chief Inspector of Factories for the 
year 1908 contains a number of pertinent comments on the effect of 
the lighting conditions on the health and well-being of operatives. 

While not proposing any immediate drastic regulations the 
Conseil d'Hygiéne de la Seine in Paris emphatically endorses the 
wisdom of keeping all bright lights out of the field of view of workers 
and also advises that walls should be light in tint and have good 
reflecting qualities. It is interesting to observe that the only 
country, apparently, that prescribes definite minimum illumination 
is Holland, where an intensity of 10 to 15 bougiemetres on the work 
is specified (1 to 1-5 foot-candles approximately). 

Ілентіхо or HOSPITALS, LIBRARIES, CHURCHES, &. 

It is scarcely necessary to point out that people, when in hospital, 
are specially susceptible to the effect of unsatisfactory conditions of 
illumination. Anything in the least inclined to suggest a glare is 
most objectionable, and flickering and unsteady lights are particu- 
larly. undesirable. 

The daylight illumination provided is perhaps of special conse- 
quence, stress being laid by many in the medical profession on the 
part often played by sunlight in promoting a patient's recovery. 

The necessity of paying careful attention to the light in libraries, 
о people use their eyes very severely, must also be borne in 
min 

And next, a few words may be said upen the lighting of churches 
&nd public buildings of architectural distinction. In such cases, 
economy and illuminating efficiency, in the technical sense, are often 
subservient"to artistic effects. Therefore, it is surely worthy of 
consideration to scheme out the lighting very carefully, and to con- 
sider exactly what the sources used have or have not to do. 


To. be continued. 


Electric Traction in Norway.— The British Vice-Consul at 
Bergen reports that the Norwegian Department of Public 
Works proposes to undertake the construction of a narrow- 
gauge branch railway from Myrdal, on the Christiania and 
Bergen Railway, to Fretheim, a distance of about 103 miles, 
of which about a mile is to be rack railway. The weight of 
the rails proposed is 203 kg. per metre (about 41 Ib. per yard), 
and the motive power is to be electricity. The estimated 
cost of the undertaking is given as nearly £90,000. 


ELECTROSTATIC INDUCTION THROUGH SOLID 
INSULATORS. 


In & Paper read before the Royal Society by Prof. H. A. Wilson, 
F.R.S., the author describes a series of experiments on the varia- 
tion of the capacity of condensers with solid dielectrics with the 
time of charging and with the P.D. The influence of temperature 
on the resulta is also investigated. 

The conclusions arrived at by the author are as follows: For a 
definite time of charging the capacity of a condenser is nearly inde- 
pendent of the P.D. The variation is not more than 1 part in 1,000, 
апа is probably really much less than this. Small variations appear 
to occur, but they are evidently due to slight temperature changes 
or to the after effects of the previous chargings. There is conse- 
quently no reason to suppose that anything of the nature of true 
hysteresis exists. The capacity is a function of the time of charg- 
ing, and in the case of ebonite and sulphur varies from б to 20 per 
cent. in the course of half an hour. This large variation of the 
specific inductive capacity of sulphur and ebonite makes these sub- 
stances very unsuitable for use as insulators in experiments in which 
exact electrostatic measurements are tọ be made, unless care is 
taken that the total capacity is large compared with. the capacity 
due to the insulation. 

The capacity (C) at constant P.D. (V) is given very approximately 


by the formula 
C-— C,f14- B log (1+ pé)}, 


where C, is the initial value of the capacity, ¢ the time of charging, 
and B and p are constants. The following table contains the 
values found for B and p:— | хи 


— — — — — — 


Dielectric. Temperature, "C. B. ` | p. 
Ebonite 30 0161 | 1 
VVV 40 0:4956 1 
"MEM CS Nem 50 0 693 m x 
Sulphur...... . ........... 50 0:875 . 00625 


The constant p appears, therefore, to be independent of. the tem- 
perature. 

The charging current, or VdC/dt, is equal to VC,B/(t4-1/p). 
Schweidler* determined the charging current with а galvanometer, 
and considered that it was proportional to £^", where п was rather 
less than unity. I find that his results for glass can be represented 
fairly well by a formula of the type a/(t--5). The following are his 
results for a glass condenser :=- "M к. 


— — 


— | 

Time (/ Current | Time (t) Current 

in . (/). (t+ 10)y. inseconde. (y. - | (t+10)y. 
10 100 320 80 31 279 
20 10:0 300 100 3˙0 - 830 
30 6:6 264 150 2:0 320 
50 51 506 


— — — — +p 


The currents in the above table are those due to a constant 
Р.Р. of 300 volts. After 900 seconds the condenser was discon- 
nected from the battery and connected directly to the galvano- 
meter, when the following currents were observed :— 


i | o (¢+10)y. | & (y). | (¢+10)y. 
ns y eA — Ent — EE, | a nm | — — 
10 180 360 80 3°9 351 
20 9:8 294 100 3˙1 341 
30 7˙3 292 150 2:0 320 
50 50 300 


Here t is reckoned from the instant at which the condenser was 
connected to the galvanometer. If a condenser is charged at con- 
stant potential for а long time and then discharged through а 
galvanometer, then the discharge current should, according to 

Rellat’s theory as generalised by Schweidler,* be equal to the 
charging current. Schweidler's results show that this is approxi- 
mately true. If we assume this, then according to my results we 
should expect the discharge current to be given by the expression 
VC,B/(t+1/p), which is of the same form as that found by Trouton 
and Russ + to represent the results of their experiments on the dis- 
charge of condensers. "They did not determine the absolute values 
of the constants in their formule. 


* « Ann. дег Physik," No. 14, 1907, p. 711. 
Phil. Mag.,“ May, 1907. 
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SMALL CONSUMERS. 


If electricity supply is to expand very much beyond 
its present sphere, there is no doubt the problems of the 
small town and of the small consumer must be solved 
in some way, so that а supply iu such cases can be given 
with an adequate financial return. In & Paper read before 
the Institution of Electrical Engineers last week Messrs. 
Н. W. Hanvcock and A. H. Dykes discussed these prob- 
lems in some detail, and showed that the advent of the 
metal lamp had materially altered the state of things. The 
higher efficiency of the new lamps has been extremely 
beneficial to the consumer, and on that account there 
should be considerable extension of electricity supply; but, 
on the other hand, the revenue obtainable from a given 
number of lamps has been very much diminished, and, 
consequently, the extent to which a small service is capable 
of earning revenue has been much reduced. It follows, 
indeed, that there is a certain lower limit to the number 
of lamps below which it is really not worth while to put 
in a service, for the simple reason that the revenue from a 
small number of lamps may be insufficient to pay the 
capital charges on the service after allowing а suitable 
figure for station costs and a fair proportion of profit. 

To meet the сазе of the small consumer, Messrs. HAND- 
cock and Dykes urge that a fixed sum per annum, per 
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lamp should be charged—for example, 10s. per annum— 
and that no meter should be used. It is pointed out that 
if a lamp is run for 2,000 hours per annum instead of for 
400 hours the total cost is not largely increased, owing to 
the fact that the running charges are small in comparison 
with the fixed charges. In the case cited, the running 
costs amount to 0°44. per unit. It is pointed out further 
that if a fixed charge, such as 10s. per annum, be made so 
as to cover a reasonable number of hours of running, then 
this charge might be adopted and applied to consumeis 
requiring light whether for long hours or short hours. If 
the short hour consumers find the price high, the opinion is 
expressed that itis better for them to burn gas than that 
they should be kept on the electricity mains where they are 
unremunerative. 

It may, perhaps, be well to point out that, although the 
metal lamp hascertainly altered the problem to a consider- 
able extent, yet the relation of fixed to running costs has 
not been affected. The effect of the metal lamp has been 
equivalent to а reduction in the number of lamps, but has 
not materially altered the load factor—at least, at present. 
Consequently, the relation between the fixed charges for, 
say, a 30-watt lamp remain the same, but in the one case 
the problem is concerned with the carbon lamp with low 
efficiency, and in the other with the metal lamp taking 
less energy. Consequently, for a given wattage of lamps 
the lump sum method of charging is not more logical 
now than it was а few years ago. What is important, 
however, is probably the fact that, whereas a few yeurs 
ago a consumer would not put in half-a-dozen carbon 
lamps and feel satisfied, һе will now put in the same 
number of metal lamps and feel that he has got a good 
result. The small consumer, therefore, becomes more 
important, and by *small consumer " we gather that what 
is meant is the man who is willing to put in, say, half-a- 
dozen lamps, and no more, for the lighting of his house or 
flat, and in whese establishmeut the lights will be mostly 
on at one time. We may look upon this consumer as a 
man in whose establishment the diversity factor is small. 

These considerations, however, do- not apply to houses 
where lamps are put in more lavishly. However much 
the small consumer may come forward, there must always 
be a large class of installations in which the lamps are by 
no means in use simultaneously, and in which the maxi- 
mum number of lamps in use at one time may be nearer 30 
percent. than the 80 per cent. assumed by Messrs. HANDCUCK 
and Рүкеѕ. In such cases the method of charging a lump 
sum of, say, 10s. per annum does not apply in a satisfactory 
way, аз it would tend to be a very expensive system. 
Obviously, such systems must be а compromise of some 
kind, and it is pretty clear that if the long hour consumer 
is supplied cheaply, then the shorter hour consumer must 
be charged at a higher rate than is reasonable. For these 
rea ons, although the lump suin method is applicable very 
well to artisans' dwellings, we do not think it could be 
applied successfully to a whole district, unless the district 
happened to be of an unusually uniform character. 

Messrs. HANDCOCK and Dykes also suggest the wiring of 
complete blocks of houses with 25-volt circuits, the whole 
block being supplied by a single transformer. This method 
has, no doubt, a great deal to recommend it in the case 
of that kind of property where nothing more than a light- 
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ing load can be expected. The load factor, however, of a 
lighting load is proverbially bad, and every supply engineer 
wishes that he could get away from it. It appears to us 
that the only way of counterbalancing this low load factor 
in a purely residential district is to develop a load from 
electric heating and cooking and other domestic applica- 
tions. These, however, at once become impossible if so 
low a pressure as 25 volts is used. If a supply at a rea- 
sonably low rate can be given—and there is no reason why 
it should not be given in most districts—then the small 
class of house is precisely that in which the advantages of 
electric heating and cooking appeal most strongly. From 
the point of view of the future, therefore, we think it will 
be a mistake if any steps are taken to prevent the develop- 
ment of this load. There is, no doubt, a good deal of pre- 
judice against the use of overhead wires, and in large 
towns they may be inapplicable, but in smaller towns, if 
this prejudice could be overcome, we are inelined to think 
that a distribution at 100 volts with overhead wires would 
be preferable to the running of underground mains with 
transformation to a 25-volt supply. 


REVIEWS. 


(Oopies of the undermentioned works can be had from The Nlectrician Office, post 
free, on receipt of published price, adding 8d. for books published under 2& Add 
10 per cent. for abroad or for foreign books.) | 
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The Design and Construction of Induction Coils. By A. FREDERICK 
Соылхв. (New York: Munn & Co.) Pp. xxiii.—272. $5 net. 


Mr. Collins’ handbook 1s probably the most complete com- 
pendium of information on induction coil building that has vet 
been published. The author has given complete data for the 
construction of almost any size of induction coil, and the 
minuteness of detail should enable the intelligent amateur to 
construct a workable instrument of anv required size up to 
12 in. spark length. E. 

There are at present no accepted figures for the winding of 
large coils, the productions of different makers varying widely 
in the proportions and arrangements of the various parts. 
There is, in fact no accepted method of comparing the efficiency 
and output of instruments of this description except the totally 
misleading one of spark length. It would be just as correct 
to describe the output of a dynamo by the volts produced only, 
irrespective of the total output in watts ! 

Under these very unsatisfactory conditions it would be 
impossible to advance much in the way of criticism as to the 
correctness or otherwise of the proportions advocated. It 
may safely be said, however, that the bulk of English and 
Continental coil builders wind their large coils with a much 
thicker gauge wire in the secondary than Mr. Collins specifies ; 
and the instrument he describes for the larger sizes would 
hardly be considered to have sufficient output, for example, 
for modern X-ray work. There is, in fact, throughout the 
book, a tendency to ignore modern conditions of working. 
The mercury and electrolytic breaks are both mentioned, but 
that is all, while platinum interrupters are described at length, 
though even here the patterns illustrated can hardly be con- 
sidered up to date. Interrupters of the single and also of the 
double-spring type are both described, but the Apps pattern 
for the one and the Carpentier for the other are both ignored, 
although in one form or another these are now the accepted 
types advocated by almost every maker of repute. The 
details in many cases have been very considerably modified, 
but the broad principles are almost universally adopted. 

It may, of course, be said that a mercury interrupter is no 
part of an induction coil, but it is nevertheless a pity that so 
little mention is made of it. A brief description of the con- 
struction and advantages of the dipper, the rotary and the 
turbine forms of break and how to construct and use them 
would make a very useful addition to-a work of this descrip- 
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tion. It is still more to be regretted that so little mention is 
made of the electrolytic interrupter, because in this case the 
omission leads the author to ignore a very important part: of 
modern coil construction, namely, a subdivided primary or 
primary of varying inductance, and the amateur who con- 
structed a coil from Mr. Collins’ handbook and later on wished 
to adapt one of these breaks would have to re-wind his primary 
in order to obtain the best results. In other words, for the 
reader who wishes to construct a coil on the old-fashioned 
model with a platinum interrupter, to work from storage 
batteries or primary cells, Mr. Collins’ work contains all that 
is necessary ; but in modern practice, current from the mains 
is usually employed in connection with either the turbine or 
electrolytic interrupter; and for this class of work additional 
information must be obtained. Nevertheless, the main details 
given are, we think, both useful and practical, and contain 
much that is valuable to both the amateur and the professional 
coil builder. Especially is this the case with regard to the 
chapters on condenser making and vacuum exhaustion, which 
have obviously been written from a very close acquaintance 
with the methods employed by the best makers, and much of 
which has not to our knowledge been published before. 

Ten years ago it was usually considered sufficient to try to 
impregnate the secondary of a large coil by the simple process 
of running in melted wax while in a hot state, but the strain 
of modern conditions prevailing in the X-ray room of an 
average large hospital, where coils have to be kept going 
almost the whole day, have gradually led all the principal 
makers to adopt some more efficient method of excluding air 
and damp from their secondary windings, and the advantages 
of vacuum drying and impregnating have gradually come to 
be recognised. | | | 

In the chapter on condenser making, however, we think 
Mr. Collins is in error in suggesting а subdivided condenser 
of 5 míd. This is enormously in excess of the capacity 
usually considered sufficient, about 4 mfd. being the 
average amount found most successful with a 10 in. or 12 in. 
spark coil; and a condenser of about 1 mfd., divided 
in tenths, is a very convenient size for all-round experi- 
mental work. The chapter on batteries and other sources of 
supply forms interesting reading and we note Mr. Collins’ 
strong advocacy of the chloride accumulator. This battery is 
little known in England, and has never come into general use, 
the accepted type with lead plates being in practice almost 
universally employed. 

In this chapter we again detect a strange disregard of 
modern conditions of working, such, for example, the statement 
that it is not advisable to operate a coil on a 220-volt circuit. 
With turbine or electrolytic interrupters this is not only 
possible but perfectly easv, and, in fact, is now done in the 
bulk of X-ray installations in this country, currents at 200 volts 
or upwards being more commonly met with than any other. 

The concluding chapters on the various gauges and scales 
in ordinary use, and on the prices of materials, will be found 
extremely useful, and mark the thoroughness with which Mr. 
Collins has approached his task. For the amateur coil builder 
every item is provided, the exact pattern and price of every 
component part is clearlv given, and with care and attention 
good results cannot fail to be obtained. 

RussELL S. WRIGHT. 
Radio- activity and Geology. By Prof. J. оу, F.R.S. (London: 
Constable & Co.) Рр. хі. —287. 78. 6d. nett. 

One closes this book with a lively impression of the author's 
unique qualifications for the task he has chosen. In these days 
of specialisation it is not a little remarkable to find united in 
one man wide erudition together with perfect familiarity with 
the literature and methods, both theoretical and experimental, 
not of one but of several sciences. One need do no more than 
mention a few of the author's original contributions to the sub- 
jects he correlates to illustrate his remarkable versatility. He 
conceived and elaborated the method of computing geological 
time from the quantity of salt in the sea and its present rate 
of supply by surface denudation. He supplied the missing 
link in the existing theory of mountain formation and distribu- 


tion, and placed them on a definite physical basis by regarding 
the geological processes of denudation and sedimentation as 
involving the convection of energy in the form of uranium and 
its product radium. Не has made out a connection between 
underground temperature gradients and the almost infini- 
tesimal radium content of common rocks. In а moment of 
inspiration he connected the petrological mystery. of the 
pleochroic halo with radio-activity, and by the identity of its 
dimensions with the range of the a-particle of radium obtained 
visible and ocular evidence of the existence of these infini- 
tesimal quantities of radium in common rocks, for which the 
spectroscope, were it a thousand times more delicate than it is, 
would look in vain. In addition, he possesses a mathematical 
equipment which makes him a reliable guide in intricate pro- 
blems connected with the flow of heat through rocks and the 
accumulation of the products of radio-active change, and a 
direct and lucid style possessing not a little ltterary charm. 

In the preface, the objection is anticipated and discussed ав 
to whether the time is yet ripe for а book of this sort, and, 
indeed, this is not a criticism which might only be made by 
those but superficially acquainted with recent work. A book, 
however, which places at the disposal of workers in two other- 
wise almost isolated fields of knowledge the connecting threads 
which draw their work together is almost above such a criticism, 
if only for the reason that itself it forms a most powerful adjunct 
in hastening the removal of this obstacle to its appearance. The 
best books in science are often soon out of date, on account of 
the inquiries which they themselves institute. | 
In а way the book marks an epoch in the history of radio- 
activity, in that it is one of the first to take for granted the 
fundamentals of the science as well established: without in- 
truding the detailed proof at every turn. Thus, with hardly a 
superfluous word, it gives in two short chapters a clear exposi- 
tion of these fundamental principles and their application to 
radio-active measurement. Ideas which a decade ago hardly 
existed in the germ are treated as the commonplaces of to-day. 

The association of radio-activity with geology dates definitely 
from the work of Strutt in 1906, who first showed the almost 
universal presence of radium in common rocks—in quantities 
small, it is true, and only to be measured in billionths of the 
whole, but nevertheless, if representative of the aggregate, 
more than enough to supply the whole of the heat lost by this 
planet to outer space. The intense practical importance of 
this was emphasised by the work of the author himself on the 
rocks excavated from the Simplon tunnel. His theory account- 
ing for the unexpectedly high temperature gradients encoun- 
tered in parts of the tunnel, which so nearly wrecked the enter- 
prise, is that the rocks in question have a high radium content, 
about twice as high, for example, as the rocks from the St. 
Gothard, and that the temperature gradient is connected with 
the radium content of the rocks and, provided the latter extend 
to sufficient depth, rises and falls with it. Thus the success of 
a mighty project, involving years of constructive effort and 
millions of money, may be placed beyond the reach of 
engineering science to command by the existence of, say, one 
part. of radium in 100,000 million parts of the rock to 
be tunnelled. One of the most valuable features of the book 
is the concluding chapter, giving in full the author's own 
methods of dealing with the difficult problem of estimating 
these infinitesimal quantities of radium in rocks. He who 
would pursue these relatively humdrum but none the less 
pleasant avenues of radio-active research must by a strange 
paradox agree to forswear all connection with radium. He 
must shun the delirious pleasures of experimenting with sen- 
sational quantities of radium “ provided by the generosity of 
the Austrian Government.” For, within the precincts of his 
laboratory, infection with radium is dreaded as the plague. 
Friends, medical men and others suspected of being interested 
in radium and of bringing it for the scer to pronounce upon, 
must be kept outside at parleying distance until it 1s ascer- 
tained that they are free from the contagion. We read (p. 265), 
“ The investigator must not himself be concerned with radium 
preparations while carrying out these delicate measurements, 
and if he has been so engaged at any time in the past he must 
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test any articles likely to retain traces of adhering radium, as, 
for instance, the handles of the laboratory doors, his watch, 
keys or other articles carried in his pockets." 

The chief geological topics dealt with in connection with 
radio-activity are seven: (i) Underground temperature; (ii.) 
the instability of the earth's crust and ocean floor; (iii.) moun- 
tain structure and the recumbence and déferlement of mountain 
folds ; (iv.) the thermal state of the central core of the globe; 
(v.) the thickness of the crust and its high radio-activity, with 
an interesting suggestion as to the cause for this; (vi) The 
ionisation of the atmosphere ; (vii.) radio-active methods for 
the estimation of the geologic age. This list serves to show 
the great scope and interest of the subject, but we cannot leave 
(iv.) without a final word. Basing an argument on Kelvin’s 
proof that the interior of the globe must be practically thermally 
isolated from the crust, and that even after a thousand million 
years of free surface cooling the temperature of a large central 
core would still be unaffected, Prof. Joly regards it as most 
probable that the internal temperature of the earth must be 
steadily rising. The only escape from this uncomfortable con- 
clusion is arbitrarily to deny the existence of radio-active 
matter therein, or to suppose its radio-activity annulled by the 
prevailing conditions of temperature and pressure. Taking, 
for example, the existence of 2 units (10—12 gramme of radium 
per gramme), which is a proportion far below the average found 
for surface rocks, throughout the mass, it is easy to see that 
the heat accumulating in 100 million years would give rise to 
1,800°C. Before the hundred million years had run its course 
the world, with such a constitution, must once again become a 
heated mass throughout.” And yet even 100 million years is but 
а small fraction—to borrow a quotation from another place— 
“of the life of the parent substance, whose atoms, hardly 
diminished in numbers, pursue their changes while the moun- 
tains come and go and the rudiments of life develop into its 
highest consummations." F. Soppy. 


MAGNETIC TESTING OF IRON. 

In our issue of September 24th we published an abstract of 
an original communication to the Institution of Electrical 
Engineers on the magnetic testing of iron. The author, Mr. 
A. Campbell, referred therein to recent tests carried out by 
Mr. M. С. Lloyd, and described in the Bulletin of the 
Bureau of Standards. In one of the articles in question, 
entitled Dependence of Magnetic Hysteresis upon Wave 
Form,” Mr. Lloyd shows: (1) The separation of the hysteresis 
and eddy current losses by means of tests at two frequencies, 
using the Steinmetz formula, is not accurate, but is a close 
approximation when the sheets are thin. (2) For a definite 
maximum value of the flux density, the hysteresis is greater 
with a flat wave of flux; but the effect is small, and from the 
industrial standpoint negligible, even with very distorted 
waves. If, however, the wave of flux is dimpled, the hyste- 
resis may be much increased. (3) The hysteresis determined 
by the ballistic method may be smaller than that obtained 
with the use of alternating current, but the differences are 
small. 

The specimens experimented upon were mostly in ring form, and 
consisted of sheet iron, both annealed and unannealed, and iron and 
steel wire of different diameters. The specimen was wound with a 
magnetising coil and with one or two secondary coils. The power 
was measured by a dynamometer wattmeter, whose deflections were 
read by telescope and scale. The fixed coils of this instrument were 
traversed by the magnetising current. The moving coil was con- 
nected to one of the secondary windings through a variable resistance 
or multiplier, which enabled a wide range of powers to be measured 
with equal accuracy—always better than 0-1 per cent. The measure- 
ment of the maximum value of the magnetic flux, where the wave- 
form is unknown, is not easy, and required the use of special appa- 
ratus.* The value of the magnetic flux at any instant is propor- 


* Bulletin of the Bureau of Standards," Vol. IV., p. 467, 1908. (The 
essential part of this apparatus is a rotating commutator which reverses 
the contacts twice per cycle. An ebonite disc is mounted on a shaft and 
toits circumference is fastened a thin conducting strip with gaps at two 
points 180 deg. apart, on which rim four brushes bear.) 
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tional to the algebraic average of the induced E.M.F. during the 
succeeding half cycle, providing the positive and negative half waves 
are alike, as in the present case. The maximum value of the flux 
is given by the average value of the induced E.M.F. during the half 
cycle beginning with the zero value. The average value of the 
E.M.F. is measured by connecting the secondary winding through 
the rotating commutator to a Weston direct-current voltmeter. By 
shifting the brushes until the Weston reading is а maximum, the 
maximum value of the flux is measured. 


The author (Lloyd) also discusses previous investigations. Niet- 


hammer“ measured the power consumed with a wattmeter, and cal- 


culated the maximum flux density from the average E.M.F. Ina 
ring built up of sheet iron he observed a decrease in the hysteresis 
with а peaked E.M.F. wave as compared with the value with an 
approximately sinusoidal wave. He also found the hysteresis with 
alternating current larger by about 20 per cent. than the hysteresis 
obtained by a static method. Benischke,t on the other hand, found 
the hysteresis increased by а peaked wave of E.M.F., and decreased 
by a flat wave. His results carry little weight, however, as they are 
vitiated by the use of an incorrect relation between the maximum 
flux density and the observed effective voltage. Krogh and Rikli? 
measured the total iron losses in ring specimens by the wattmeter 
method, and computed the eddy current loss from theoretical con- 
siderations. The remainder was assumed to be due to hysteresis, 
and this showed an increase with the form factor of the applied 
E.M.F. and also with the frequency. The change between form 
factors of 1:11 and 1:16 amounted to about 2 per cent. at 5,000 
gausses and 50 cycles per second. There are three objections to 
accepting their results. The method of measuring the flux density 
is not given. The ratio of outer to inner diameter of the rings was 
1:55, so that there was an enormous variation of flux density over 
the cross-section of the material. Finally, the eddy current loss, 
which in the case cited amounted to a fifth of the total loss, is not 
measured but computed from а formula, and hence uncertain. 
Sahulka§ used a half-period contact ring (same principle as used by 
the present author) for determining average E.M.F., and thereby the 
correct flux density, and found an increased loss when using a peaked 
wave. He used a ring composed of insulated wires 0-018 cm. in 
diameter, in which he assumed that the eddy currents were negligible, 
regardless of the fact that the loss per cycle increased with the fre- 
quency. No numerical results are given, and without further 
details it does not seem fair to assume that the increased loss was 
not due to eddy currents. The form of wave used in one of their 
researches was varied by Gumlich and Ros|| so that the form factor 
of E.M.F. had values from 1-06 to 1-19. The resulting change in 
iron losses was fully accounted for by the change in eddy currents 
within the accuracy of the observations, which was about 2 per cent. 

The effect of frequency has received а great deal more attention, 
both by earlier and more recent investigators. The earlier re- 
searches were largely faulty in method and contradictory in resulte, 
and have been discussed by Wien. $, He and Lyle** found that the 
hysteresis with alternating currents is greater than that measured 
by a ballistic test, and that it increases with the frequency ; but in 
direct, contradiction were the results of Maurain, of Williams and 
Kaufmann, of Guye, Herzfeld and Schidlof, and of Batelli and Magri. 
The latest research in this field is by Schames.tf who reverts to a 
calorimetric method, and finds that above 10,000 gausses the hys- 
teresis increases with,frequency, but below that flux density is con- 
stant. 

In another article entitled “ Errors in Magnetic Testing with 
Ring Specimens,” Mr. Lloyd works out the ratio of the theo- 
retical loss for uniform distribution of flux to the actual loss. 
For a ring of rectangular section the ratio of the и 972 
of H to the value at the mean radius is shown to bez log = , 
where p=ratio of radial width to mean diameter of ring; 
whilst for a ring of circular section the value is 14- ] p*-- bp! - 
5 1 
е EEN 
647 + 138P + 
to be constant. | | 

At the last annual convention of the American Institute 


— 


These results assume the permeability 


• F. Niethammer, Wied. Ann.,“ Vol. LXVI., p. 29, 1898. 

t G. Benischke, Electrot. Zeitschrift, Vol. XXII., p. 52, 1901. 

1 Krogh and Rikli, “ Electrot. Zeitschrift, Vol. XXL, p. 1083, 1900. 

J. Sahulka, Electrot. Zeitscrift," Vol. XXVIII., p. 986, 1907. 

| E. Gumlich and P. Rose, “ Electrot. Zeitschrift," Vol. XXVI., 
p. 403, 1915. 

4 M. Wien, Wied. Ann., Vol. LXVI., p. 859, 1898. 

** Phil Mag., Vol. IX., p. 102, 1906. 

tt“ Diss. Würzburg, 1906 " ; Ann der Phys., Vol. XXII., p. 448, 
1907. ee 
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of Electrical Engineers Messrs. M. G. Lloyd and J. V. S. Fisher tio hysteresis and eddy currents, using the Steinmetz ‘equation, 


read a Paper entitled “ The Testing of Transformer Steel," 
and this Paper has also been published in the Bulletin of the 
Bureau of Standards. 

In this Paper it is pointed out that methods of testing with altere 
nating currents have come to be regarded as the only satisfactory 
way of testing sheet iron and steel for energy losses, and present 


efforts are directed to securing the best conditions for this form of 


test. In the method of Epstein,* which has been adopted as stan- 
dard in Germany, 10 kg. of sheet are cut into strips 50 cm. by 3 cm. 
and assembled into four bundles, over which solenoids are slipped. 


The four bundles are arranged in the form of а square, having butt 


joints at the corners, where the magnetic material is separated by 
a sheet of thick paper. This interruption to the magnetic circuit 
tends to make the flux more uniform across the section of test material 


but it also makes the leakage greater and the flux less equal at 


different sections. 

A modification of this method has been developed ‘at the Bureau 
of Standards. А smaller quantity of material in wider strips may 
be used, while at the same time a greater uniformity of flux is secured. 
The amount of material used is from 1:5 kg. to 2 kg.. and an accuracy 
of 1 per cent. is attained. The specimen to be tested is cut into 
strips 10 in. by 2 in. These are assembled into four bundles, in each 
of which adjacent strips are separated by strips of press board of 
equal width and thickness, but 2 cm. shorter. Each bundle is 
wrapped with friction tape, and is inserted in a solenoid, and the 
four are then arranged in а square so that the plan view shows the 
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Fic. 1.— PLAN oF APPARATUS WITH TEST PIECES IN PosITION. 


Corner Pieces have been removed from two and Clamps from three 
Corners. 


edges of the strips (see Fig. 1). The solenoids are wound upon fibre 
frames which are 22-7 cm. long, and have inside dimensions of 
5cm. by lem. At the corners of the square short pieces of test 
material are bent at right angles and interleaved between the strips 
of adjacent bundles. A special clamp is tightened over these laps. 
во ав to give a good magnetic joint. 

Each solenoid has in its first layer two windings of double silk. 
covered No. 20 wire, each consisting of 45 turns. Over these are 
wound 250 turns of No. 14 copper wire, also double silk-covered, to 
form a magnetising coil. The four solenoids are connected in series, 
making a total of 1.000 magnetising turns. and two secondaries of 
180 turns each. One of these secondaries is connected to a voltmeter 
for determining the magnetic flux. This instrument is a deflecting 
mirror dynamometer, giving a sufficient deflection with 0-004 ampere. 
The other secondary is connected to the moving-coil circuit of a 
watt dynamometer of the same type as the voltmeter. The mag- 
netising current traverses the field coils of this wattmeter, whose 
deflections are a measure of the power supplied to the core and the 
secondary coils. The copper loss in the primary is thus climinated 
from the power measurement. | 

Experiments showed that the use of corner pieces bent at right 
angles had no effect upon the results. The correction for the reduced 
flux density at the corner pieces is also discussed in the Paper. 

The total loss is separated into two components, due respectively 


I. Epstein, Elektrot. Zeitschrift," Vol. XXL, p. 303, 1900. 


W-gnBz-rzn*Bv. The exponents x and y were determined by ob- 
servations at different flux densities, and did not exhibit any definite 
and constant value. Thus four specimens, of which particulars are 
given in the Paper, gave values of the hysteresis exponent of 2-12, 
2-16, 2-04 and 1-71 respectively in the neighbourhood of 10,000 flux 
density, the eddy current exponents being 2-03, 1-7, 2:0 and 2-1 respec- 
tively ; whilst at about 5,000 flux density the hysteresis exponents 
were 1:53, 1:53, 1:60 and 1:65, and the eddy current exponents 1-97, 
1:9, 2-0 and 1-65, and at about 2,500 flux density the hysteresis ex- 
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ponents were 1:51, 1:47, 1:59 and 1:69, and the eddy current ex- 
ponents 2:08, 2-0, 2-2 and 1:8. In general the hysteresis exponent 
did not differ much from 1:6 for flux densities between 5,000 and 
10,000 gauses, whilst for densities exeeeding 10,000 it is in the neigh- 
bourhood of 2, with а definite tendency upward. 

In order to test the proportionality between eddy current loss 
and frequency, some runs wcre made with а second generator, which 
gave 180 cycles at normal speed and 90 cycles at half speed. "The 
wave form of this generator is not so pure as that of the one used 
for the lower frequencies, but the loss could be altered by less than 
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2 per cent. at most from this cause, and probably not over 1 per cent. 
The measured loss, however, comes lower by 9:8 per cent., 11:6 per 
cent. and 22:8 per cent. respectively in three specimens tested at 
180 cycles than is computed from the results at 30 and 60 cycles. The 
hysteresis and eddy current losses were separated by use of the read- 
ings at 30 and 60 cycles; the hysteresis was assumed constant and 
the eddy current loss did not increase во rapidly as the frequency, 
and fell off more rapidly thc thicker the specimen, the figures given 
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above being for thicknesses of 0:0422, 0-0437 and 0-16 cm. respec- 
tively The falling off of the eddy current loss at higher frequencies 
is explained by the consideration that the magnetising force of the 
eddy currents reduces the flux in the centre and crowds it towards 
the surfaces of the specimen ; the short eddy current paths enclose 
a smaller flux, while the longest still enclose the same; hence the 
average E. M. F. of the eddy circuits does not increase as fast as the 
frequency. 

By taking readings upon an ammeter in the magnetising circuit 
it is possible to compute the wattless component of magnetising 
current, and a curve of such values is plotted in Fig. 2 in relation 
to the flux density. Such a curve is just as valuable to the designer, 
or perhaps more valuable, than а magnetisation curve obtained by 
the ballistic method. A similar curve for silicon-steel is plotted 
in the same figure. A ballistic curve which has been obtained by 
Dr. C. W. Burrows for a sample cf silicon-steel from the same source, 
but from a different lot, is also shown, but to a different scale. The 
low magnetising current required by silicon-steel at low flu x densities 
makes it particularly suitable for current transformers which must 
have close regulation, as when used with measuring instruments. 
That the hysteresis loss is larger when the steel is magnetised normal 
to the direction of rolling than when magnetised parallel to the direc- 
tion of rolling is shown by the curves of Fig. 3. The eddy current 
loss in the two cases is practically the same, but the hysteresis is 
9 to 10 per cent. higher for normal magnetisation. "This specimen 
is basic open-hearth steel, but is typical of steel from all sources, 
though the magnitude of the effect is very variable. 

The authors have made tests of sheet iron and steel from a great 
variety of sources, and have been surprised at the great range in 
quality of the material in general use hy electrical manufacturers, 
tne quality usually having no close relation to the price. The ergs 
per gramme per cycle and the hysteresis and eddy current losses at 
60 and 30 cycles for а number of samples are tabulated in the Paper. 


THE PRESENT ASPECT OF ELECTRIC LIGHTING. 


Below we give an account of the discussion which took 
place at a meeting of the Institution of Electrical Engineers 
on Thursday of last week, when Messrs. H. W. Handcock 
and A. Н. Dykes read their Paper on this subject. An abstract 
of this Paper appeared in our last issue. 


Mr. G. WirxiwsoN (Harrogate) thought that the Paper had been 
written more from the point of view of profit making by а company 
rather than from the view point of a municipal undertaking. He con- 
sidered that there were other ambitions which should animate the muni- 
cipal engineer equally with that of profit making. He ought to en- 
deavour to reduce the production costs and so arrange his tariff that he 
was able to bring the advantages, comforts and healthfulness, which 
were derived from electrical illumination, within reach of the poorer 
ratepayers of the town as well as of the more wealthy. With regard to 
the author's statement that whatever had happened so far, due to the 
introduction of metal lamps, was going to be greatly intensified in the 
near future, he admitted that in many cases that was true; but in the 
case of municipalities, such as Tunbridge Wells, Cheltenham, Bath 
and Harrogate, where alternating current was supplied and the under- 
takings were entirely dependent upon the sale of electricity for illu- 
minating purposes, they had probably already felt the maximum effect 
of the introduction of metal filament lamps. At Harrogate, so far as 
could be ascertained, something like half the number of lamps connected 
were of the metal filament type. They had for private lighting the 
equivalent of approximately 80,000 30 watt lamps, and the population 
of the town was 32,000, which, he thought, was as good an average as 
any town in Great Britain. The cream of the business, so far as Harro- 
gate was concerned, had already been obtained, and now they had to 
look to the skim milk " for anything further. He found, on looking 
up the effect on the output for the past seven months of the financial 
vear, the total number of units generated was only 2 per cent. lower than 
last year, and during last month 622 additional lamps were connected 
to their mains. He thought that showed a healthy growth of business 
and he did not take a despairing view of the future of the supply of 
electricity, even in areas depending on illumination alone for their 
revenue. He thoroughly agreed with the authors’ remarks that flat rates 
were practically doomed. The demand indicator tariff, again, was too 
complicated for the lay mind to grasp, and it was also expensive. The 
“ eontract-demand tariff " mentioned by the authors in their Paper was 
introduced into Harrogate in September, 1908. With this in view, on 
carefullv going into figures it was found, taking a large number of typical 
cases, that demand indicator consumers paid an average per 30 watt 


lamp of 7s. 3d. per annum, and on the flat rate th» average price obtained 


was also 7s. Id. It was therefore decided to have a fixed price of 2s. 9d. 
per quarter, or 11s. per annum per 30 watt lamp, which provided con- 
siderable margin on the foregoing average amounts. "The basis on which 
the contract demand tariff was founded was that if a consumer used 
every lamp contracted for during eight hours every day of the year the 


— . 


aupply authority could not lose money on the contract. That, he 
thought, was surely proof of a sound policy. In Harrogate the standing 
charges were not so heavy as the case mentioned by the authors, where 
it was shown that if a consumer used his light for 2, 000 hours per year, 
instead of 400 hours, the running charges were only increased from 5d. 
to 2s., making the total cost per lamp per annum 10s. 2d. There was 
thus ample margin for profit on the fixed contract rate per lamp per 
annum. Їп the Harrogate agreement the consumer undertook to pay 
quarterly in advance, to use the electrical energy only on dark days and 
in the evening, and not to use it in & wasteful manner; also that the 
energy be used for lighting purposes only, and that the rooms in which 
the lamps were fixed should not require artificial light during the hours 
of daylight. These conditions would bear examination and could be 
easily understood. Не liad actually removed meters and put consumers 
on that system. A minimum demand of two lamps and a maximum of 
six were the limits of the contracts at present. A consumer might have 
30 lamps in his house, but he could not use more than he had contracted 
for, because if he did so a “ blinking" was immediately set up, which 
soon made his eyes ache. One much appreciated advantage was that a 
consumer was able to go out in the evening and leave a light in the front 
passage without increasing his lighting bill. Regarding wiring, he 
noticed that the authors advocated a system of free wiring. At Harro- 
gate they were able to get small houses wired at 8s. 6d. to 9s. per point, 
and the tenant then only had to pay 5s. 6d. per point for his pendant, 
shade and lamp. The service was an important point, and cost on an 
average £7, but they had succeeded in getting that down to from 50s. 
to 60s., including the cost of a limit indicator. They did not make any 
arrangement for heating and cooking. The limit indicators were com- 
pensated, so that external temperature did not have any effect on them. 
Their calibration, therefore, remained constant at all times of the year. 
Mr. R. C. Pierce (Cambridge Electric Supply Со.) had found it very 
difficult to reduce the cost of wiring, which, to a considerable extent, 
prevented people utilising electricity at Cambridge. It was almost im- 
possible to reduce the cost of wiring below about £1, but that figure in. 
cluded a metal filament lamp, a plain pendant and a transformer. "There 
was no doubt that the metal filament lamp was responsible for a large 
increase in the number of consumers. At Cambridge they had added 
170 during this year, representing 6,000 lamps. The whole of that 
development was due to the cheapening of the cost of electric light. A 
20-watt metal filament lamp giving 16 c.p. could be burnt for 1 hour 
for less than half-a-farthing with current at 6d. a unit. 

Mr. W. R. CooPER expressed his interest in the Paper, and gave some 
particulars of methods adopted on the Continent when making use of 
such a system as that suggested by the authors. He gathered that the 
authors contemplated running the whole of an undertaking on the lines 
laid down in the Paper. It was well, however, to remember that small 
undertakings were apt to become large undertakings, and that conditions 
were liable to change on that account. Perhaps the most serious sug- 
gestion was that of adopting so low a pressure as 25 volts. The objec- 
tion to doing so was that it rendered impossible the development of a 
load from heating and cooking and other domestic uses. Consequently 
the undertaking was pledged to a lighting load, with its correspondingly 
bad load factor. It was impossible, for example, even to use an electric 
flat iron (which on ordinary systems was a most useful adjunct) on such 
ow pressures. It was also desirable to remember that the metal lamp 
was still comparatively young, and that it would certainly become much 
cheaper. It was, therefore, а question whether a 100-volt distribution 
with overhead wires would not be a better solution of the problem in 
small country towns. There was another point which arose only in- 
directly from the Paper, but to which he wished to call attention—viz., 
the present method of using metallamps. There appeared to be a great 
tendency at the present day to use such lamps with clear globes. Appa- 
rently the extremely high intrinsic brilliancy of metal filaments was not 
realised. For example, the incandescent gas mantle, which most people 
regarded as undesirably brilliant, had a brilliancy of about 35 c.p. per 
square inch, but a metal filament had a brilliancy of something like 
1,100. It was not sufficiently realised that the presence of a brilliant 
source of light in the field of view diminished the sensitiveness of the eye, 
and therefore rendered the illumination less effective than would be 
judged by an illumination photometer. The most important point, 
however, was that a great deal of harm might be done to the eyesight 
by such brilliant sources of light. There seemed good reason to believe 
that the use of metal lamps with clear globes in this way was certain to 
cause injury to the general public; and, if such injury resulted, then 
electric lighting would get a very bad name as a consequence. It was, 
therefore, most important that the use of lamps in this way should be 
discouraged, more particularly as the cost of frosted lamps was compara- 
tively trifling. 

Mr. С. Н. WonpiNGHAM would have considered an apology necessary 
for addressing them on a subject which to most of them was the stalest 
of the stale, but as the authors had done so he need not excuse himself. 
He had read many Papers on methods of charging, but he had never read 
one which added a single syllable to Dr. Hopkinson's Paper in 1893, in 
which the whole principle was laid down, and which showed that the only 
rational method of charging was on a sliding scale. They could never 
hope successfully to compete with gas unless they had a sliding scale. 
He entirely disagreed with the remedy proposed by the authors of charg- 
ing on a contract rate. He had a vivid recollection of the introduction 
of meters by the London Electric Supply Corpn. When that company 
started, а contract rate was charged, but they introduced meters as soon 
as they were available, and after the change it was manifest that many 
of the consumers had been charged under the old rate only about one- 
third of what they paid with meters. Others, again, had paid three 
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times. The former class violently disputed their meters, and personal 
experience showed that there were many attempts at wilful deception by 
consumers as to the hours they used their lamps, so that he could not 
Share in the touching confidence displayed in human nature in the agree- 
ment which Mr. Wilkinson had read out. He thought the authors' idea 
of supplying lamps and arranging the holders so that only lamps supplied 
by the company could be used was an excellent one for doing the con- 
sumer,“ but it was an illegal proceeding, undertakers being expressly 
forbidden by the Electric Ligting Acts to prescribe any particular form 
of burner. He felt rather strongly about the authors' proposal to run 
stations only a part of the 24 hours, as the authors had been called in to 
advise the Corporation of the town where he lived. The revenue in his 
own case would probably be reduced to one-sixth, because radiators and 
such apparatus were used during the day, and consumed many times 
more energy than the lamps for lighting. Speaking as a former central 
station engineer, he thought that the primary thing was continuity of 
Supply. Consumers would not have anything to do with electricity 
unless they could regard it in the same way as the water or gas supply. 


Mr. А. Н. SEABROOK (St. Marylebone) said it was perfectly true that 
the contract-demand system was based on the Hopkinson rule, but, 
although it was a well-worn subject, the question of the reform of tariffs 
should be considered very carefully. "There were two points in the Paper 
he queried—viz., the question of no meters and the dawn to dusk supply. 
He personally had no experience of either system, but judging from 
practice in America it seemed that most of the central stations which 
adopted those systems had gone back to meters and continual supply. 
He was perfectly convinced that the authors were correct in their recom- 
mendation of the maximum demand principle. No flat rate would 
entice shopkeepers to light their windows electrically until midnight 
and get that form of advertisement. There were many consumers who 
had installed both gas and electricity ; gas for the long-hour work. and 
at night electricity. but on a contract-demand system with a small charge 
per unit and an annual charge it would not pay those consumers to use 
gas. "The same could be said in the case of basements. Changing tariffs, 
however, was only going half way; no tariff changing would bring as 
much revenue for lighting from a house changed from carbon to wire 
lamps as was obtained before the change of lamps, and some other source 
or revenue must be obtained. When those responsible for an electricity 
undertaking showed consumers that they took an interest in them, and 
were anxious to introduce new and efficient apparatus to their notice, 
then they would find, as he had found, that they sold the apparatus as 
fast as the manufacturer could make it. At St. Marylebone they had 
adopted that policy for only a few weeks, and it would, no doubt, sur- 
prise many to know that the orders from consumers had already reached 
£250 a week. Only a small portion of that was for wiring. When it was 
remembered that such sales also represented additional consumption of 
energy. and made up for the loss in lighting, supply authorities would not 
be content to pass it on one side. 

Mr. J. S. Dow said that he sympathised with the conviction expressed 
by the authors that electricity supply companies would ultimately come 
to supply, not electricity, but light. Naturally this could only develop 
gradually, however, and he thought that it would also come to be realised 
that the sale of light implied the measurement of light, just as electricity 
was now measured. He also agreed with anything that could be done to 
induce the consumer to regard light not as a luxury but as an actual 
necessity which must not grudged—just as he now regarded water 
supply. In this connection he might refer to one tendency that had not 
been much emphasised that night, namely the inclination of the con- 
sumer to use his light more generously, even more extravagantly. than 
im the past. In conversation with a lamp maker a few days ago he had 
been told that the firm in question had found that there was now re- 
latively little demand for 16 c.p. lamps; consumers would not readily 
accept less than 20 c.p. or 25 c.p. lamps, so used had they already be- 
come to the higher units. This, he thought, must help to simplify the 
difficulty of thes supply companies. He also inquired how the authors had 
come to the conclusion that no gas company could afford to utilise such a 
system as they proposed. He had that day asked the views of a well. 
Known representative of the gas industry on this point, and had been 
informed that the gas companies could afford such a system perfectly 
well, but that they thought it would lead to waste. and had little induce- 
ment to adopt it as they had already such a simple method of charging. 


Mr. H. I. Lewenz said he did not. think the authors’ idea that to 
penalise the short. hour consumer in order to gain the long hour 
consumer would be no detriment to the undertaking was quite the 
right way of looking at the question. All classes of consumers should 
be encouraged: by so doing, the output would gradually become 
sufficient to reduce the cost, and he thought that in another direction 
a saving could be effected so as to reduce the running charges. The 
present distributing systems were very expensive, and one advantage of 
the authors! suggestion as to low-voltage transformers would be a less 
expensive insulation on cables and wiring. It would be a good thing to 
have a standard voltage and frequency all over the country. All fittings 
and wires for the low-tension side of the distribution would then be 
more or less standardised, just as steam, gas and water pipes, &e., were 
standard allover the country. A set of rules agreed to by every electric 
supply authority would be a great advantage. If such rules were drawn 
up in a form not too complex, and so as to encourage the consumer, the 
increase in the use of electricity for lighting would be so considerable as to 
make the cost far less, and it would do away with many of the difficulties 
which were the subject of discussions. 

Mr. K. А. Scorr-AloxcRIE had very little sympathy with the Paper. 
He did not fear met tal lamps, and he valued a day load. The bulk of the 


lighting in a provincial town was well supplied without taking long hour 
loads, and one did not want any, maximum demand rates. In order 
to cater for it, possibly the authors' suggestion might be applied to 
those lamps in a shop or house which would be used for long hours. 
leaving the others on the meter. He did not think that in small 
provincial towns there was a demand for lighting shop windows after 
closing time such as Mr. Seabrook suggested. He would not care to deal 
with a load of 240 kw. with three 100 kw. gas sets and no battery, 
as suggested. With distribution by means of single-phase alternating 
current it might be worth while to consider four-wire three-phase 
distribution within the limits of low-tension supply. It would make 
very little difference in the capital cost of the whole undertaking. He 
corroborated Mr. Wilkinson's remarks regarding services. 


Mr. F. RiscH thought that no consumer. however small, should be 
refused ; and so far as measuring the energy supplied was concerned, the 
consumer could insist upon having a meter if he desired. With regard to 
the system of charging so much per lamp per annum, he cited a case 
where they were charging 7s. 6d. per lamp per quarter, and 1d. per unit. 
He thought a 5 ampere meter should be put in. however small the con- 
sumer, because in the next year or two electric heating would be more 
widely adopted. He thought that electrical engineers were too scientific, 
and not commercial enough. The gas companies did not scoff at small 
consumers, but simply installed penny-in-the-slot meters, and were mak- 
ing a considerable profit by supplying small consumers which the elec- 
tricity companies were refusing. He did not see why the Local Govern- 
ment Board insisted on meters being purchased out of revenue, and he 
thought it was extremely hard on a central station engineer and the 
smallconsumer. The Institution of Electrical Engineers might approach 
the Local Government Board to get that matter altered, because meters 
were now so reliable that they might be considered as part of the plant. 

Mr. Н. Hirst, speaking from the lamp maker's point of view, thought 
there was no need for panic measures, and mentioned three points which 
justified Mr. Wilkinson’s figures. Firstly, in spite of the efforts of lamp 
makers to make 17 watt lamps, it was surprising how the demand was 
growing for lamps of large candle-power. The high candle-power of 
metal lamps had as much to do with their popularity as the actual saving 
of current. Again, the attack on the 26 millions of revenue which the 
gas companies prided themselves on having was going on very success- 
fully: whilst the third point was one which he was rather surprised had 
not been mentioned by any engineer. He thought there must be a con- 
siderable gain to electricity supply authorities through the lengthening 
of the peak load. Lamps were turned on when artificial light was found 
to be better than daylight, and he noticed that they were now turned on 
very much earlier, making a considerable addition to the revenue. 

Mr. P. D. Tucketr (Edmundsons’ Electricity Corporation) asked the 
authors to explain how they proposed to enforce the fixed charge. Seeing 
that the consumer had the option of a flat rate he did not see how that 
demand was to be enforced. 

Мг. Н. W. Hanpcock, in reply. said it was particularly gratifying to 
Mr. Dykes and himself to hear Mr. Wilkinson's remarks, since he had 
actually tried the system. Mr. Cooper had suggested that there might 


be some difficulty in preventing people from changing the lamps, and 


possibly using a higher candle-power than they were entitled to under: 
their agreement with the supply authority: bat, in addition to the special 
lampholder to be used, he (Mr. Handcock) believed that stealing elec- 
tricity was a felony, and could be punished as such. They did not pro- 
pose that any undertaking should hurriedly go over to a contract demand 
system of charging, or any other system. but that. owing to the new con- 
ditions, undertakings were in a position to supply a large number of gas 
consumers at a price which would make it more profitable for them to use 
electricity than gas. In the first place attention should be turned to the 
prospective new consumers, the long-hour consumers whom it was im- 
possible to obtain while carbon filament lamps only were available. "Phe 
small consumer, from the authors’ point of view, was the consumer with 


a big number of lamps run for short hours. and big consumers were those 


with a small number of lamps run for long hours. In regard to the use of 
overhead wires, their impression. was that the objection to overhead 
wires did not come from the Board of Trade. but, as much as anywhere, 
from the County Councils. The authors agreed with Mr. Wordingham 
that the ground of the present Paper was to a great extent covered by 
Dr. John Hopkinson, but since the time of that historie Paper very great 
changes had taken place, things absolutely impossible with the carbon 
filament lamp had become with the wire lamp not only feasible but de- 

sirable. With regard to the point as to how they were going to enforce 

a contract system " of charging. the Electric Lighting Acts provided 


| that everybody was eniitled to be charged on a flat rate basis at the 


maximum price mentioned in the schedule to any particular ordert. e., 
7d. or 8d. per unit; but the Acts also provided that one could enter into 

an agreement of any nature one liked with the consumer. In other words. 

by agreement with the consumer any system of charging could be adopted 

that was mutually approved. There would. therefore, appear to be 
absolutely no bar to the " contract system " from the legal point of view, 

more especially as the contract sum would generally include the rental 
of the wiring also. There was, of course, the general provision of the: 
Electric Lighting Acts that all consumers taking current under similar 
cireumstances wereentitled to the same terms, but that did not affect the 
questions under consideration. "The foregoing remarks also answered 
the suggestion that the“ contract system " was illegal in specifying the 
lamp that was to be used. A consumer who wished to put in any par- 
ticular form of burner was perfectly at liberty to do so on taking the 
current on a maximum flat rate basis. He wished to emphasise the point 
that the Paper was not a tariff reform Paper, but was written with the 
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object of drawing attention to the fact that there was a big untouched— 
and profitable—field in existing long-hour gas consumers. . 

The President (Dr. GisBERT КАРР) mentioned that the system advo- 
cated in the Paper was already in use in a small town in Upper Italy. 
"They did not use a blinker,” and he thought it better not to do so. The 
system in use there was that the consumer made a contract with the com- 
pany for so many amperes of current, for which a fixed charge was made 
(which was considerably more than in this country); but, apart from 
that, the price paid was considerably smaller than the flat rate charge 
(about 10d. per unit). If the number of amperes contracted for was 
exceeded, a meter, which did not register on smaller currents, recorded 
the energy to be paid for. The reference to Dr. J. Hopkinson was, he 
thought, the greatest compliment that could be paid to the authors. 


і 


С CORRESPONDENCE. 
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ELECTRICAL DRIVING OF TEXTILE FACTORIES. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sır: As members of the Special Committee of the Bradford 
Engineering Society appointed to consider the electrical driv- 
ing of textile factories, we desire to protest against the recentlv 
published document described as a report of the Committee. 

Several portions of this document have been published 
without our knowledge or approval, and without an opportu- 
nity being given to the Committee as a whole to discuss it. It 
does not represent the views of the Committee, and is in many 
respects misleading. 

The impression that this document gives—viz., of being the 
outcome of careful inquiries and exhaustive tests—is erro- 
neous; it represents the results of preliminary discussion 
among the members of the committee and of two tests which 
were by no means exhaustive. 

We, therefore, desire to dissociate ourselves from it.—We 
are, &c., Н. ELLIS. T. RoLEs. 

Bradford, Nov. 30. H. A. Jones. C. W. Зат. 

R. Pout. W. B. WooDHOUSE. 


COMPARATIVE COSTS OF 25-CYCLE AND 60-CYCLE 
ALTERNATORS.* 


BY CARL J. FLCHHTIMER. 


The statement is frequently made that 25-cycle alternators are 
more expensive than 60-cycle machines built for the same output, 
speed, voltage and phase. When one examines the cost records of 
machines built by a large manufacturing company, one is confronted 
by a maze of figures which assist but little toward solving the prob- 
lem. In this Paper the author attempts to eliminate, as far as pos- 
sible, the variables which enter into the question. Curves are given 
showing (1) variation of exciter capacity with alternator capacity, 
(2) variation of cost and weight of armature and field copper for 25 
and 60-cycle alternators, (3) variation of costs of armature and pole 
iron with alternator capacity and (4) variation of costs of yokes. 
The cost of material, labour, rheostat and exciter are then added 
together, giving the actual factory cost of the entireequipment. Inthe 
diagram herewith the results are plotted as relative costs. Bases, 
bearings and shafts have been included in the cost of machines 
operating at 300 revs. per min., and have been omitted for the 100 
revs. per min. machines. 

It will be seen that the 25-cycle machine is about 42 per cent. 
more expensive at 300 revs. per min., and 30 per cent. more costly 
at 100 revs. per min., than the 60-cycle machine for the same out- 
put, voltage and phase. The greater axial length and lower peri- 
pheral speed of the 25-cycle machines will cause the temperature rise 
of their stator coils to be greater for the same watts loss per square 
inch of radiating surface, than in the equivalent 60-cycle machines, 
for which due allowances were made in estimating the curves. On 
the other hand, somewhat more costly conductors must be used in 
the 60-cycle machines for large outputs, due to the greater eddy- 
current loss in them. The use of a larger number of stator slots 
causes the dies and windings to be somewhat more expensive in the 
slow-speed. 60-cycle machine than in the 25-cycle machine for the 
same rating. This, combined with the fact that there is a greater 
number of poles in the slow-speed 60-cycle machines, will probably 
cause their cost to be somewhat more than was allowed for in csti- 
mating the curves given, thus causing the difference in cost between 


* Abstract of a Paper read before the American Institute of Elec- 
trical Engineers. 


25-cycle and 60-cycle machines at 100 revs. per min. to be slightly 
less than the curves indicate. 

The great weights of the poles and field copper of the 25-cycle 
alternators makes the cost of the rotors of 25-cycle machines 
guaranteed to stand a large overspeed, considerably greater than for 
the 60-cycle machines for the same rating. ‘The great length of the 
end-connections of the stator coils for 26-cycle alternators for large 
outputs at high speeds makes it essential to support them. This is 
unnecessary in most 60-cycle alternators (excluding turbo-generators), 
inasmuch as the end-connections are shorter and the reactance of 
the stator is higher, both of which will tend to prevent the rupture 
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of the end-connections due to the great rush of current at the first 
instant, when the alternator is short circuited. We thus see that 
the difference between the costs of the 25-cycle and 60-cycle 
machines at 300 revs. per min. will probably be slightly more than 
would appear from an inspection of the curves. 


a] 


EXPERIMENTS ON SINGLE AND STRANDED LOW- 
TENSION FUSES. 


We give below an account of the discussion which took 
place at the recent meeting of the Leeds local section of the 
Institution of Electrical Engineers, when Mr. W. T. Maccall 
read his Paper on the above subject. An abstract of this 
Paper appeared in our issue of November 19th. 


Mr. A. J. CRIDGE, in opening the discussion, said it had occurred to 
him that the effect of twisting might be to some extent estimated. If 
there were two equal wires which were not twisted together at all the 
cross-sectional area of the fuse was twice the area of a single strand, and 
the surface was twice as great. When wires were twisted together the 
area varied, because the cross-section became elliptical. Experiments 
such as Mr. Maccall’s were valuable, and he hoped Mr. Maccall would 
go on with them. 

Мг. H. E. YERBurRy thought, if one had to allow such a large factor 
of safety in all fuses used for domestic and industrial purposes, that the 
difference in fusing point with different types of holders and in air would 
be ignored by practical men, for it was certainly undesirable to work to 
a very fine margin between safe carrying capacity and fusing point. 

Mr. E. J. МАвзн asked what would be the effect of switching on and 
off repeatedly the maximum observed fusing current of a wire, and if the 
result would give a higher carrying capacity. Also what result would be 
obtained on a short-circuit with two similar fuses in series, one in air and 
the other enclosed in & holder. He also asked for particulars of any 
experiments with cartridge fuses. 

Mr. T. W. SAMPSON thought that the effect of the holder on the fuse 
was very interesting. It seem contrary to what one would expect, to 
find that the fuse holder had practically a constant value. Thus, one 
would think that with a small wire raised to a high temperature the heat 
was comparatively small, and it would raise the fuse holder only a com- 
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paratively few degrees, whilst a larger fuse would raise the fuse holder 
to a higher temperature. In regard to the effect of twisting, the capacity 
of the fuse was less than twice that of one; this could not altogether be 
accounted for by extra length. 

Mr. WALKER asked the author why he used a carbon rheostat for exact 
adjustment, as he would have thought that the resistance would vary. 

Mr. F. WARDROBE said he had made a considerable number of com- 
mercial experiments on various fuses. The tests were made up to 600 
amperes. When the fuse showed signs of heating the current was in- 
creased until the fuse was red hot; an average was then taken of the 
results. There was nothing scientific about the tests. He found that 
the relation of single strands to two strands agreed fairly well with the 
figures given by the author; with three strands compared with two the 
ratio was 1-37, and with four strands as against three it was about 1-2. 
Copper only was used for the fuses and was found to be very constant. 
He had not used cartridge fuses very much, as he had no great faith in 
them, and also they were very expensive. He made a number of fuses 
himself, and did not use twisted wire. The radiation would vary slightly, 
but the fuses were put in the centre of the holder and quite straight. The 
only totally enclosed fuses he had were the very old Ferranti type with 
cast-iron cases and porcelain linings and made up with plaster of paris, 
but there was a lot of trouble with them. When they put a fuse in, it was 
filled in with sand and two plaster of paris blocks to carry the copper ends 
into the jaws. "This was found to answer admirably. 
| Mr. W. Н. L. James (communicated) noticed that Mr. Maccall's ex- 
periments on single wires confirmed the results given by Prof. Schwartz 
and himself as to the considerable and variable departures from Preece's 
law (n= 1:5) which occurred in practice (“ Journal I. E. E., Vol. XXXV., 
p. 364). Mr. Maccall had been rather unfortunate in his choice of fuse 
holder. In the type used, even if the wire was quite tight when put in, 
it would expand slightly before fusion, and the degree of contact between 
the cooling porcelain surface and the fuseholder would be of a variable 


and uncertain nature. A fuse holder in which the wire was either | 


definitely in contact or definitely out of contact at the moment of fusion 


would have been more satisfactory. On p. 5 Mr. Maccall stated “ іп all | 
cases а wire carries more current before fusing in a holder than the same | 


wire in air." This, though true for the type of holder made use of, was 
not true for every type of fuse holder. If a tubular fuse holder was used 
with the wire going down the centre (out of contact with the porcelain), 
the normal fusing current might be lower in the fuse holder than in the 
open air (“ Journal I. E. E., Vol. XXXV., p. 384). 

The Chairman (Mr. W. M. RoaERSON) thought the Paper would have been 
more valuable if the author had been able to give more results. He hoped 
that Mr. Maccall would make experiments not only on tin wire, but also 
upon copper, and more especially on aluminium. From his own ex- 
périence he found that aluminium as a fuse gave far better results in the 
case of heavy currents, as there was not half the sparking or explosion that 
occurred with tin or copper, and the part melted was confined to а very 
small area. With a fuse 6 in. long, copper would practically melt through- 
out the whole length of the wire, and if it was in an iron case on a dead 
short-circuit it would probably take half the case with it; but with 
aluminium the explosion was confined practically to the wire itself. In 
his opinion, aluminium was one of the best metals for fuses, and in Halifax 
they had adopted aluminium altogether for fuses with excellent results. 

Mr. W. T. MACCALL, in reply, said, in connection with Mr. Cridge's 
remarks, even if there was no twist there would still be а reduction in 
fusing capacity. The only way was to put the wires so far apart as not 
to affect the radiation. The case mentioned of twisting one wire com- 
pletely round the other did not quite agree with practice. He agreed 
with Mr. Yerbury that it was necessary to work to a high factor of sufety, 
and the differences were too small to matter in the case of large wires, but 
for wires of small diameter—e.g., 28 S. W. G., and even for 24 S. W.G.—the 
difference produced by placing the wires in a holder was sufficiently 
important to matter, especially as it was ап increase. Ав to the effect of 
switching the normal fusing current on and off quickly, the wire cer- 
tainly would not fuse. The experiments given in the Paper were carried 
out on normal fusing currents, and not on short-circuits. Prof. Schwartz 
and Mr. James, in their Paper, had dealt with the latter question. In 
reply to Mr. Marsh, however, he imagined the difference in fusing current 
would be sufficient to make the wire in air fuse first. He did not quite 
agree with Mr. Sampson, because the size of the wire was comparatively 
small compared with the size of the holder itself, so that since the tem- 
perature at which the wire fused was the same whatever the size of wire 
used, therefore where the wire was in contact with the porcelain they had 
got at that point a certain definite temperature, and in time the heat 
would distribute itself in exactly the same way whatever the size of wire 
used. There would be more radiation from the bigger wire, but not from 
the holder itself. A carbon rheostat was used merely because it hap- 
pened to be convenient, but there was a certain amount of trouble from 
the variation of resistance. He was interested in Mr. James' criticism 
as to the type of fuse holder, and had noticed that, without care in putting 
the fuse in, the current was altered if the wire was put in loosely instead 
of tightly. This might also partially explain the difference between the 
fuse being vertical and horizontal. Mr. James’ criticism regarding the 
statement on p. 5 was quite correct. The author meant to say in all 
possible cases dealt with in the table. He was glad to hear the results 
of Mr. Wardrobe's experiments, which with two strands confirmed the 
results mentioned in the Paper. One reason why he had not given any 
results for the three strands was that if the wires were twisted together 
it was rather difficult to ensure a fairly uniform twist in the three wires. 
He had not made any experiments with cartridge fuses because of lack 
of time. Не hoped to do some experiments on three and more strands 
and also on copper and aluminium fuses. 


PROGRESS IN SHOP AND WINDOW LIGHTING. 
[COMMUNICATED.] 


In nearly every retail business to-day one of the most potenti - 
fluences for trade is the shop window. More than ever before dors 
the British public estimate a firm's standing and the character of 5 s 
productions by the way in which the latter are exhibited in the 
street windows. It therefore follows that so great an asset sbou' 1 
be most carefully dealt with, and, whatever the quality and price 
of the goods displayed, one of the first essentials to obtaining svc- 
c2ssful results lies in displaying the goods and consequently lighting 
the windows in the most effective manner. Window lightin_ hns 
made enormous strides within the past few years, and at the c-itset 
of this article it may be interesting to give a brief impression of 1e 
development of the art. 


In a word we may pass over the period of the tallow dip, the 
smelly oil lamp and vitiating gas jet, and commence our review 
with what was popularly described as the “hairpin іп a bottle 
the incandescent lamp. Electricity as a means of lighting dates 
much further back than is popularly supposed. Sir Humphrey 
Davy, in the first decade of the last century. produced an arc lamp 
with two pieces of charcoal and a voltaic battery, and the first in- 
candescent lamp was invented by Prof. William Grove in 1840. 
Grove described his lamp as follows: **A coil of platinum wire is 
attached to two copper wires, the lower parts of which, or those 


: most distant from the platinum, are well varnished; thesc are fixed 


Fic. 1.—Puotrocrary ОЕ Siop WINDOW TAKEN FROM PAVEMENT AT 
MIpNicHT, SHOWING Errecr or G.E.C. Ткоссн Licutina, 


erect in a glass of distilled water, and another cylindrical glass, 
closed at the upper end, is inverted over them so that its open mouth 
rests on the bottom of the former glass; the projecting cnds of the 
copper wires are connected with a voltaic battery (two or three pairs 
of the nitric acid: combination), and the ignited wire now gives а 
steady light. Instead of making the wires pass through the water 
they may be fixed to metallic caps well luted to the necks of a glass 
globe." It is not stated that the lamp was ever used for lighting 
shops or windows, but Grove, who was an American, often used it 
for reading, 

Five years later there followed the efforts of Starr, Sawyer and 
others, when in 1880 a new era in the development of the incandes- 
cent lamp was brought about by the invention of Edison. So 
strikingly practical was Edison's design that it immediately popu- 
larised electric light for shop and house lighting, and there soon fol- 
lowed improved lamps of a similar type, using carbon filaments, 
such as the Robertson lamp, of which some millions are now manu- 
factured yearly. 


Almost as remarkable as the development of Edison's invention is 
the development during the past seven ycars of the metal filament 
lamp. Аз we have seen, the first incandescent lamps manufactured 
were made with metal filaments, but the success cf Edison's lamp 
with carbon filaments gave a set-back to research work with rare 
metals, and it wes not until 1902 that filament lamps of the 
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metallic type were commercially made. To-day millions of Osram | ment up to 400 c.p. For interior shop lighting, there is no doubt 
lamps are used in England for shop, shop window and private | whatever that the Osram lamp will rapidly displace the older and 
house lighting. less efficient methods of lighting. Lamps of the type referred to are 

It is interesting to trace the evolution of shop and window light- | now made in units up to 1.000 c. p., or can be grouped in lanterns to 
ing in recent years, especially in the case of large emporiums. | give a very high total candle-power. Here you have a light of 
While in the early days the smaller premises were lighted by incan- | а very similar shape to the arc lamp, costing extremely little 
descent lamps, the larger shops and warehouses favoured arclamps, | for current, апа one which is less expensive to instal as well 
and these for window illumination were originally placed outside, | as to maintain, as they need no attention day by day, as do 
overhanging by about 8 ft. or 10ft. the street and pavements. At | arc lamps with their daily work of trimming and recarboning. 
that time this arrangement proved an attractive advertise- In the Army & Navy Stores and other premises the cluster system 
ment for the premises, but it was discovered that prospective cus- | of direct lighting, as shown in Fig. 3, has been adopted in some de- 
tomers found this method of lighting goods through the windows | partments with much success, while, on the other hand, а more 
very glaring and trying to the eyes, while the shop-owner found it | general use in the future will undoubtedly be made of inverted light 
inconvenient and troublesome to maintain. Another drawback to | fittings. This hasonly been made commercially possible since the 
this system is that it shows up distinctly the film of dirt that soon | introduction of the economical metallic filament lamp. This system 
collecta on windows in crowded cities. In thejbest installations to- | of lighting gives a soft direct light in addition to a widely diffused 
day where outside lamps are used, they are placed well up on the | reflected light, and there is an entire absence of glare or shadow 


building, with a view only to lighting the outside of the building and | making the light restful to the eyes and easy to work under for very 
the facias and forming an attraction to the premises. long periods. | 


In busy thoroughfares it is becoming a practice to leave shop 
windows on exhibition until very late hours, long after the premises 
| are closed for actual business, and instruments, cuch as are illus- 


Fic. 2.—LAMP SPECIALLY DESIGNED FOR Fic. 3.—CLusTER SYST-M or INTERIOR LIGHTING 


F. d. 4,.—AvToMATIC TIME 
Su P Do BWAYS AND ENTRANCES, IN USE AT 1HE ARMY AND Navy STORES. Sw ITCH. 


~ 


With a view to eliminating the glare and trying effect of naked | trated in Fig. 4, are employed to automatically switch off the current 
arc lamps, the method was afterwards generally adopted of shading | at any pre-determined time. These automatic time-switches are 
the lamps on the street side and directing the rays through the | designed with clock mechanism suitable for hand winding every 
window, and this step brought the lighting engineer to the question, | eight days or for electric winding, the latter needing no attention 
„Why place lamps outside at all if they are to Бе scre»ned up from | whatever. The adoption of this system of control absolutely pre- 
the public view" ? This led to investigations as to th» best method | vents any waste of current which is always possible to occur when 
of lighting window exhibits from the inside, and the rosult was that | switching off is left to caretakers and attendants. 
carbon filament incandescent lamps came to b» used with singlo 
reflectors throwing the light on to the gocds exhibited on the inside 
of window frames in lines, and this in turn led to the introduction of 
the straight line tubular doublc-ended lamps, to be followed later by 
the simpler, less costly and more efficient methed of lighting by “IMER ” LAMPS. 
trough reflectors. This system of lighting shop windows in troughs 
with Osram lamps is undoubtedly the most economical and effective 
system in use to-day and is being rapidly adopted by the leading 
stores in London and other great citie: An ideal installation on 
those lines is that of Selfridge's great store, where 21 windows are 
illuminated in this way. How perfect the lighting is may be seen from 
the illustration (Fig. 1), which is a reproduction of an untouched 
photograph taken at midnight with the aid only of the Osram lamps 
as installed there in trough refl»ctors and used from day to diy. 
It will be seen that the goods stand out clearly and distinctly with 
only sufficient shadows to give a necessary measure of relief. No 
lamps can be seen from the outside of the windows; indeed, it is 
difficult for the public to discover the actual source of the light. It 
is admitted by light experts that these windows аге the best lighted of 
any Btore in the world," and this should be sufficient to warrant 
those interested in the subject investigating the very simple method 
which has there been adopted. 


In a variety of instances when something happens it is casy to 
sce that its occurrence is mixed up with two facts, but it is hard to 
say which of these two facts is cause and which is effect. Applying 
the general to the particular, we may now inquire whether it is 
because the public has become aware of the dangers attendant on 
the use of unshaded lights that they are paying more attention to 
proper shading and distribution, or whether it is the introduction 
of these new methods of lighting that has drawn attention to the 
disadvantages of the older way of doing things. Without dwelling 
more on the philosophical side of the subject we may, at once con- 
gratulate ourselves that this new state of things has come to pass 
and go on to describe some means by which these ends have been 
attained. 

The accompanying illustrations show a very artistic type of 
fitting which is made by Messrs. E. Imer & Co., of Geneva, and 
which is supplied in this country by the Ferabin Lamp Co., of 
Illuminated signs and facias, lit up from the interior, are just now | London. The lamps used in this fitting are of the metal filament 
coming into great vogue as being much more distinctive and attrac- | type, high candle-power units being employed, while it is claimed 
tive than anything that can b» done in plain lettering illuminated ; for the fitting as a whole that it can be used to advantage in places 
from the outside. Special types of lamps have recently been designed | where arc lamps were formerly employed. 
for shop entrances and doorways. Fig. 2 showing groups of Osram The fitting, by its combination of upper reflector and globe, 
lamps up to 200 c.p. while lamps are made with the same arrange- polished or unpolished as the case may be, allows both direct ап in- 
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direct illumination to be obtained, while at the same time there is | be supplied in numerous tvpes and sizes, and are quite capable of 
an almost entire absence of shadows. It will further be seen that | doing the work for which they are intended. 
the whole arrangement allows a very cheap and pleasing light to be While talking of lamps we may also mention another speciality of 
easily generated. | ‘| the Ferabin Lamp Co., which should have an extended application 
A point which is worth some notice, especially by dwellers in | considering the wider use which is now being made of electricity in 
large towns, in connection with this lamp is the fact that this | mines and other similar places. This is the self-contained hand 
fitting is dust-tight, so that a minimum of cleaning is necessary, | lamp that is fitted with its own battery. and weighs about 61b. It 
and the usual insects, domestic or otherwise, cannot make it their | contains a 3-volt Osram lamp and the battery is of such capa- 
abiding place. city that the lamp will burn 57 hours. These lamps have all been 
The * Imer” lamp fitting is turned out in several different, but all | thoroughly tested in the Hamburg State Laboratory, and are fitted 
artistic, styles in wrought iron or in polished or plated brass. It is| in various types of cases suitable for most purposes for which а 
made in three sizes containing from one to five lamps. It cannot] hand lamp is required. 
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Two Types or “IMER” Lamps. 


be denied that at the present time the tendency is all towards: In conclusion, it is worthy of note that the Ferabin Lamp & 
shading the lamps we use, and as an aid towards this consumma- | Accessories Co, are in a position to supply eleotrical fittings of 
tion the “Imer lamp is distinctly to be recommended. unique design and electrical accessories of all descriptions in practi- 

Another useful piece of apparatus to which this firm is paying | cally any quantity from the stock held at their London stores and 
attention is a series of standard well-designed motors. These can] showroom, 118, Queen Victoria-strect. Е.С. 


A NEW ARC LAMP STARTER. remarked that there is а wide limit in the number of starters that 
| == can he operated оп a line. When in the experimental stage a line 
А somewhat important innovation has recently been completed was in successful operation, working 14 starters, the line itself was 
in the Glasgow street arc lighting system by the introduction of a | nearly 5 miles long. and this distance was by no means the limit, but 
number of interacting switches, all of which are controlled from a | in practice it was found advisable to equalise the lengths of the 
central point situated at the Cathedral-strect sub-station. A small | lines. А description of a line of starters will explain the modus 
switchboard containing six panels is fixed at this sub-station, each | operandi of the system ; it will be appropriate to begin at the switch- 
panel controlling a line of interacting switches (these switches are | board. a 
conveniently termed “ starters ") which lights and extinguishes all Fig. 1 is a diagram connection of a single panel and line with four 
the arc lamps in a particular district. At present the arc lighting | starters on it. Beginning at the foot of the panel, connection is 
of the city is divided into six districts. and each panel of this switch- | made to the neutral wire and is split up into four circuits. Counting 
board operates a district, space being provided for extensions which | from the left hand. the first is the all in” circuit, indicated when all 
can be readily made by simply adding panels at either end. The | starters on that line are in by the green lamp in it lighting up. The 
number of starters on each line depends entirely on the number of | second circuit is for switching in; it contains in series a switch 
strect lamps in that district which it is required to light and extin- | (MS), fuse (F), and indicating meter (IA). This meter is virtually 
guish. In Glasgow, the greatest number of starters on one line is | an ammeter, not calibrated in amperes, but in successive numerals, 
10. These control 200 arc lamps; and the smallest number is five, as l, 2, 3, &c., the finger pointing to these numbers, as Nos. 1, 2, 3, 
controlling 100 arc lamps. In all there are 45 starters distributed | &c.. starters are successively switehed in. Leaving this meter the 
over six lines or circuits, controlling 830 arc lamps illuminating 21 | circuit goes to No. 1 starter. On closing the switch (MS), the first 
miles of street. Each of the lines consists of a four-core cable con- | starter instantly switches in 20 arc lamps, the closing circuit being 
taining four copper conductors, two of them made up of 7/21 S. W. G. completed through the switching magnet of the starter to either the 
wires and the other two 3/21 S. W. G. wires. In passing, it may be | positive or negative mains. A branch circuit is taken from here 
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through the time element arrangement (TE). The function of the time 
element is to complete the circuit connecting the second starter 
after a pre-determined interval. This starter goes through the 
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the first circuit lights up, indicating that all the starters on that line 
are in. The closing switch (MS) is then opened, leaving the operat- 
ing circuit dead, the starter switch blades being retained in the 
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Fia. 1.— DIAGRAMS OF CONNECTIONS FOR FouR ARC STARTERS OPERATING FROM 80 то 100 Lames. ` 


M. Main magnet. T. Trip magnet coil. A. I.“ All-in" contact. 
M. S. . Main maguet switch. 


A. IL. * All in" lamp lead. A. O. L. All-out” lamp lead, 
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| Fio, 2.—Viaw or FEBGUSSON Авс LAMP STARTER, 
game series of operations as the first, thus allowing the current to 


pass.on to the third starter and then to the fourth. and so on to the 
end. When all the starters on the line are in, the green lamp on 


А.О. “All-out " contact. 
.S. Trin magnet switch. F. Fuses G. L. All- in“ green lamp. 


T.E. Time element. D.P. Double-pole switch.- LA. Indicating Ammeter, 
R. L. All- out red lamp. M.L, Main magnet lead. T. L. Trip Magnet lead. 


closed position by the trip catch. The index on the indicating meter 
also shows this by pointing to the number of the final starter, but it 
was found preferable to have the indicating lampas an additional 
check. н a AE v | 
The time interval betwcen the switehing in of each starter is about 
12: seconds, which is sufficient.for the arc lamps to become steady 
before the next group is put in. The third circuit, still counting 
from the left, is the trip circuit. By closing the switch (TS) at the 
extinguishing time, all the starters on that circuit are tripped and 
the lamps extinguished. The starter switch blades when fully 
opened complete the fourth circuit through the red lamp, which, 
| when it lights, shows that all the starters on that line are out. This 
is shown in the right hand of Fig. 1. 

In Glasgow the starters are erected in pairs, sometimes in threes, 
in cast-iron street pillar boxes, as these give а better protection 
from damp than the bases of the arc lamp pillars. The saving in 
working expenses is said to be about £900 per annum, or fully £1 
per lamp per annum. It is very rare to have any trouble in their 
operation. They. аге exceedingly convenient in working, the whole 
830 lamps can be switched in in about three minutes and off in two 
minutes without disturbing the pressure on the mains. It will be 
obvious that this is very convenient for operating in foggy weather, 
as all or some of the streets can be lit without calling out a staff of 
lighters, and switched off when the fog lifts. From actual use in 
foggy weather, and especially during the prevalence of local fogs, 
the starter has been found exceedingly handy for the ease with which 
the arc lamps can be manipulated in a befogged district, and also 
following drifting fog with lighted arc lamps. As any number, up 
to the full number of starters, on a line can be switched in and out 
with equal facility, and also one, two or three starters at the end of a 
line can be readily switched out by switching out the whole line and 
switching in again, stopping at the starter required as indicated on 
the meter (MS). | | 

The fire alarm indicating lamps are operated from the starters by 
means of relays. This method is also applied to side street incan- 
descent lighting. | | | | 

A view of a starter is given in Fig. 2. The arrangement is manu- 
factured by Mr. James Fergusson, of Glasgow, and supplied in the 
London district by Mr. F. H. Preece, whom we have to thank for the 
above information. 
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JAPAN-BRITISH EXHIBITION, 1910. 


As already announced in THE ELECTRICIAN, there will be held at 
the White City, Shepherd’s Bush, London, during 1910, an exhibi- 
tion which has all the advantages of the active support of the 
Imperial Japanese Government authorities, as well as that of a very 
powerful representative committee of the leading men in this 
country, whose names will go far to secure the general appreciation 
of the proposed Exhibition. For the electrical industry interest 
will largely centre in the fact that Mr. W. M. Mordey, past-president 
of the Institution of Electrical Engineers, has been appointed chair- 
man of the Committee of the Electrical Section, and Dr. Gisbert 
Kapp, president of the Institution, as vice-chairman. Other well- 
known names connected with the industry are associated with the 
project. 

Our interest in the trade and industry of Japan is no passing one. 
À large amount of British capital is invested in Japanese industrial 


undertakings, and the Japanese markets, affected as they have been | 


by the universal depression in trade, have yet found openings in 
recent years for large quantities of Biitish made machinery, appa- 


SCCCIG 
E 
с ppp 


ELI) 


— = 
— 


J 


PLA 
a^ 


b oS 


б o7 g 


ratus, instruments, and materials, 


Нав 


кеа еја 


"T 
8 


22 
S 


; 
E 


and it is generally felt that any 

real revival in trade is as likely to 

be felt in Japan as anywhere. 
же Should this prove the case the 
sympathetic chord between this 
country and tho virile nation 
in the Far East will respond to 
any such revival, which should 
| lead to а community of industrial 
= interests to the general benefit of 
| . British trading operations. Other 
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nations have taken Japan by the 
hand since their victories in war, 
but we believe it will be found, 
| when the time of activity arrives, 
that to the British manufacturer 
will be given the first opportunity 
to supply many of the needs of a 
nation rapidly developing in the 
arts and crafts of western civilisa- 
| tion. 

There is, of course, the other 
side of the picture. Japan has not allowed the grass to grow 
under her feet of late years, but has kept her eyes open to the 
advances made in science and industry in all parts of the world. 
-The Japanese student is a familiar figure in British scientific 
and industrial circles, as he has been in other parts of the world, 
and he has carried back to his Eastern home many of the ideas, 
disco veries and inventions with which he has come in contact 
in his journeyings. He has applied these to the industrial life 
of his own country, and his amazing ingenuity, his almost weird 
grasp of detail, and his great patience and perseverance in applying 
the knowledge thus obtained, is, we are given to understand, to be 
evidenced by the novelty, variety and extent of the Japanese 
exhibits at Shepherd's Bush next year. We have much to learn 
from the Far Eastern nations, and in particular Japan has much 
to teach us and to help us towards а general understanding of her 
requirements. 
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The Japan-British Exhibition, 1910, may, therefore, be regarded 
as opening а wide field to us, not by any means confined to Japan, 
but as applied to China, to Russia in Asia, to Corea, and in fact to all the 
countries of the Far East, not excepting the borderland of our own 
possessions in that part of the world. These may all be said to be 
impregnated with the application of Western civilisation to Far 
Eastern ideas. The possibilities of such an exhibition from the 
point of view of our material interests should be great, and should 
make the show at Shepherd's Bush next year an unusually attractive 
one on the manufacturing side. 

The plan of the machinery hall which accompanies these note, 
shows the extent to which prominence will be given to engineering3 
including electrical engineering, exhibits, as well as to many branches 
of industry for which electrical engineering will offer a large interest, 
such as transportation, construction, shipping, &c. We are given 
to understand that every effort is to be made by the organisers of 
the Shepherd's Bush 1910 show to outdo all former efforte. Опе 
of the chief objects will be to give foreign visitors complete in- 
formation as to Japan's most important products and her advance 
in various industries. It may be pointed out that since 1888 Japan 
has been taking part in a number of great fairs. This appears to 
be news to Europe, which is surprised to find Japan's 
trade and influence increasing by leaps and bounds. 
For years Japan has been one of our best customers, 
and wil no doubt, under ordinary circumstances, 
continue to be so. We receive over £24,000,000 
sterling of Japan's money annually. The prin. 
cipal object of the Shepherd’s Bush Exhibition 
is to inquire into the secret of Japan's industrial 
expansion. We might mention that amongst the great 
firms which have already promised to take a prominent 
place in the exhibits are Messrs. Vickers, Sons & 
Maxim, Armstrong, Whitworth & Co., Platt Bros. & Co., 
and many others. The fact that Japanese merchandise 
enters into but little competition with that of our own 
home industries is in favour of our manufacturers giving 
the Japan-British Exhibition, 1910, a large measure 
of their support. 


P 


ELECTRIC LIGHTING AND TRACTION 
. . NOTICES. 


The following additional notices of intention to apply 
for parliamentary powers have been issued :— 


PROVISIONAL ELECTRIC LIGHTING ORDERS. 

Wishaw Corporation ; Ballyclare (co. Antrim), Brumby and 
Frodingham, Clevedon and Frimley Urban District Councils; 
апа Swinford (co. Mayo) Rural Council. Brixham : Messrs. 
R. A. Lister & Co. Dawlish: Electric Supply Corpn., for 
transfer of undertaking to Dawlish Electric Light & Power 
Co. Hemel Hempstead : Chesham Electric Light & Power Co. 
Radcliffe: Lancashire Electric Power Co. Smethwick: 
Birmingham & Midland Tramways (Ltd.) to repeal or 
amend Smethwick Electric Lighting Order (1898) and to 
enable company to transfer their undertaking to Shrop- 
shire, Worcestershire & Staffordshire Electric Power Co. 
Parishes of Gowerton, Loughor and Penderry and Llandilo- 
Talybont (in Swansea Rural) District: Gorseinon Electric 
Light Co. Skelmorlie and Wemyss Bay : Dr. W. C. Philip 
and Mr. R. V. Farnham. 

ErEcTRicITY SuPPLY BILLS. 

Sheffield Corporation: То extend area of electricity 
supply to parish of Tinsley, &c. 

Middlesbrough Corporation: Further powers in regard to 
electricity supply undertaking, to let electric fittings on 
hire, &c. 

Salford Corporation: To exempt electric fittings, &c., let on hire from 
liability to be taken in distress, &c. 

Widnes Corporation: To amend Electric Lighting Orders 1901 and 
1904, to supply electricity in bulk. 

Warrington Corporation : To supply electricity in bulk, to undertake 
wiring of premises, &c. 

Chipping Norton.—A bill isto be introduced to incorporate a company 
to erect and equip electricity supply and gas works in Chipping Norton, 
to acquire portion of the undertaking of Mid-Oxfordshire Gas, Light & 
Coke Co., and also the undertaking of Chipping Norton & District Electric 
Light & Power Co. 

Yorkshire Electric Power Co. Further capital and borrowing powers. 

Havant: A bill is being promoted to dissolve thc Havant Gas Co., to 
incorporate a new company for the erection of gas and electricity works, 
to supply electric light and gas fittings on hire, &c. 

Essex Gas Companies! Electricity Supply : А bill is being promoted 
to incorporate a company to acquire undertakings of Bishop's Stortford 
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& District, Harlow & Sawbridgeworth, and Epping Gas Co.s, and to ac- 
quire other gas undertakings ; also to erect electricity generating stations, 
to supply electricity, electric light fittings, &c. 


TRAMWAY PROVISIONAL ORDERS. 


Rawtenstall Corporation and Milnrow Urban Council, and Dunferm- 
line and District Tramways and Wemyss and District Tramways Co. s. 


ELECTRIC TRACTION Burs. 


г Rhondda Urban District Council: To construct electric tramways, to 
confirm agreements for leases of same, &c. 

Nottingham Corporation : To construct additional tramways, to extend 
Е ne for constructing tramways authorised in 1905, &c. 

Baker-street & Waterloo Railway Co.: To construct subway, to acquire 
utiditional lands and to obtain miscellaneous working powers. 

Cavehil! d: Whitewell Tramway Co: To obtain running powers over 
lines of Belfast Corporation, &c. 

Charing Cross, Euston & Hampstead Railway Co. To construct three 
additional lengths of line and for additional working and capital powers. 

The Great Northern, Piccadilly & Brompton Railway Co. will promote 
a bill for the acquisition of the undertaking of the Baker-street & Waterloo 
and the Charing Cross, Euston & Hampstead Railway Co., and for 
additional working and capital powers, &c. 

North 4: South Shields Electric Railway Co. To revive and extend 
powers for purchase of lands, &c., authorised by the company’s acts of 
1902 and 1906, &c. 

Devonshire ꝙ District Tramways Co. To repeal certain sections of the 
Devonport and District Tramways Act, 1898, to modify existing leases 
between the Corporation and the company, &c. 

Morecamhe Tramways Со. : To reconstruct, alter and adopt tramways 
for mechanical traction, &c. 

Јогҹт ELECTRICITY SUPPLY AND TRACTION BILLS. 

Bradford Corporation: To construct additional tramways, to confer 
further powers as to carrying goods on tramways, to employ railless 
trolley system of traction, &c., to enable the Corporation to lay electric 
lighting mains, &c., in roads not dedicated to public use, to confer further 
powers with reference to the laying or placing of elcctric cables, mains, 
&c., in, along or over streets, to supply electricity in bulk beyond present 
area of supply, &c. 

Handsworth Urban Council: To construct and work new tramways 
and for further powers in regard to the electricity supply undertaking, &c. 


LEGAL INTELLIGENCE. 


——9———— 


Tramway Assessment Appeal. 

At Lancashire Quarter Sessions, Preston, on Monday, the chairman 
(Mr. H. W. Worsley Taylor, K.C.) gave a decision in regard to the appeal 
by the Blackpool & Fleetwood Tramroad Co. against the assessment 
of the tramway portion of their undertaking at its full value, appellants 
claiming that the tramway portion should be assessed on the railway 
scale of one-fourth value in the same manner as their tramroad. 

Appellants' undertaking was constructed for public conveyance under 
a private Act of 1896, and consisted of a tramroad and a tramway. The 
tramway portion is wholly in Fleetwood. Appellants contended that 
this tramway, which is rated as a tramway, should be rated as a railway. 
In 1904 appellants were successful in getting the House of Lords to say 
that the tramroad should be rated at one-fourth, but Fleetwood Council 
continued to rate the tramway at the full value, relying on the decision 
in 1892 in the case cf Swansea Improvements & Tramway Co. v. Swansea 
Urban Sanitary Authority. 

It was admitted that the Swansea case was binding unless it had been 
by necessary implication overruled. Appellants contended that it had 
been overruled by the 1904 appeal by the present appcllants, and also 
by the case of Wakefield Corporation v: Wakefield & District Light Rail- 
way Co., in which it was held that a street light railway, which in physical 
fact was indistinguishable from a tramway, was a railway within sec. 211 
of the Public Health Act. For appellants it was argued that the only 
difference between their position and that of Wakefield was that the 
latter’s undertaking was described as a railway in the private Act 
whereas tramway was used in the Fleetwood case. 

In delivering his decision, Mr. WorsLEY TAYLOR said that it appeared 
to him that there was nothing in the Wakefield decision inconsistent with 
the Swansea one, and that the passages quoted from the judgment in the 
former tended to support the latter. If appellants’ view were upheld, 
“ used as a railway " must be construed to mean used as a way consisting 
of raila, no matter what technical name was employed to describe the 
undertaking. He could find no such broad proposition either laid down 
in the cases put forward by appellants or resulting by necessary inference 
from them. ‘Therefore, the Bench were of opinion that the Swansea 
case had not been overruled, and the appeal must be dismissed, with 
costs. 

Notice of appeal was given, and Mr. Worlsey Taylor consented to 
state a case. 


Rating of Electric Power Cables. 


At Durham Quarter Sessions on the 24th ult., Judge Greenwell pre- 
siding, the Cleveland & Durham Electric Power Distribution Co. appealed 
against the Assessment Committce of Lanchester Union in respect of the 
rating of electric cables in the parish of Medomsley. 


Mr. Куре, for appellants, said the rate appealed against was made in 
April, 1908, and appellants were rated at £99 gross and £82. 10s. net for 
underground cables and poles for carrying the cables overhead at certain 
parts in Medomsley. In form, the charge was a small matter, but the 
company had brought the appeal as а test case. Originally it was 
intended that the whole of the cables should be underground, and they 
were so laid. It was a colliery district, and subsidences had occurred 
which had damaged the cables, and, ns a result, the cables had to be 
placed overhead for the greater part of the distance. The result was 
that some part of the outlay by appellants in laying cables underground 
had been thrown away. The total outlay on underground cables was 
£2,522, and of that sum £1,728 was spent on cables now useless and 
abandoned, and £795 on cables still in use. In substitution for disused 
cables, the company had put up pole lines at а cost of £312. The total 
amount spent from first to last was £2,834, and the total cost of what waa 
now in use was £1,107. Counsel pointed out that the company in their 
business of supplying electricity to customers made no profit, but suffered 
& loss, and, therefore, he argued, could not be rated. 

Mr. ELLIOTT, for respondents, argued that, if the particuar portion of 
the cable in Medomsley was essential to the working of the whole under- 
taking, then, if there was any ratability at all, it should be borne by each 
parish affected. 

The Court dismissed the appeal, with costs. 


Stephens v. Dowsing Radiant Heat Co. (Ltd.) 


Last week this action came before Mr. Justice Channell and à common 
jury. lt was brought to recover damages for personal injuries while 
plaintiff was undergoing high-frequency treatment at defendants’ pre- 
mises. Defendants denied negligence, but after hearing the evidence 
the jury returned a verdict for plaintiff, with £60 damages. Judgment 
was entered for plaintiff, with costs, but his lordship said there was nothing 
to complain of with regard to defendants, the occurrence being more of an 
accident than anything else. 


[ЖИ 


Re Frederick Smith & Со. (Ltd. and Reduced).—Mr. Justice Swin- 
fen Eady on Tuesday granted the petition of this company to reduce the 
capital from £200,000 (£125,000 issued) to £115,000 (divided into 9,000 
ordinary and 2,500 preference shares of £10) on account of the sale of a 
portion of the business. 


PARLIAMENTARY INTELLIGENCE. 


——— —— 


WIRELESS TELEGRAPH АСТ. 


In the House of Lords on Wednesday Lord Denman moved the second 
reading of the Expiring Laws Continuance Bill, which continues the 
Wireless Telegraph Act for another year. 

The Earl of PLYMOUTH said the newspaper proprietors desired to enter 
à protest against the Wireless Telegraph Act being included in the Ex- 
piring Laws Continuance Bill "They considered that great improve. 
ments might take place in regard to wireless telegraphy, and they were 
of opinion that an opportunity should be afforded for considering the 
subject. Newspaper proprietors desired some undertaking to be given 
that in the next session this bill should come up separately. He did not 
think the Government would be prepared in the present circumstances to 
give any undertaking in regard to next session, but he hoped they would 
givo some expression of opinion that it was not unreasonable that wire- 


less telegraphy should be dealt with outside the Expiring Laws Con- 


tinuance Bill. 

The Earl of DERBY said the Wireless Telegraph Bill, which he intro- 
duced in the House of Commons, was expressly put in the Expiring Laws 
Continuance Bill because it was felt that there might be many develop- 
ments, and it would be a pity to make a permanent statute of something 
that might require alteration. 

Lord DENMAN said it was possiblethat, in view of the Radio-Telegraphy 
Convention and the acquisition of the Marconi stations by the Govern- 
ment, it might be necessary to alter the act, and in that case a compre- 
hensive measure might be introduced. 

The bill was read a second time and passed through its remaining stages. 


Royal Assent.—On Nov. 25 the Royal Assent was given to the fol- 
lowing amongst other new acts of Parliament: Electric Lighting, Colin- 
ton Tramways Order Confirmation, Cardiff Corporation. 


Isle of Wight Railways.—The Parliamentary and Railway com- 
mittee of the Isle of Wight County are considering a scheme for im- 
proving the railway facilities in the island, and. & meeting of repre- 
sentatives of the various town and district councils on the island has 
been convened for conferring on а scheme for the electrification of the 
railways, and also an alternative proposal for the construction of 
light railways or electric tramways. East Cowes Council warmly 
approve of the scheme and their representatives to the conference, 
which will be held on Dec. 13, have been instructed to support the 


proposals, 
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MUNICIPAL, FOREIGN & GENERAL NOTES. 


APPOINTMENTS VACANT AND FILLED. 

Ап assistant manager is wanted in the electrical department of 
Messrs. Harland & Wolff, Ltd., Belfast, he must be qualified to super- 
vise the installation of electric light and power on ships building. 
See an advertisement. | | 

Ап assistant telegraph and electrical engineer is required in the 
electrical department of the Bombay Baroda and Central India 
Railway Co. Salary up to R.600 per month. Applications to the 
Secretary, 2-4, Bishopsgate-street Without, London, E.C. 


Mr. F. S. Hinings, of the Leeds Corporation electric lighting depart- 
ment, has been appointed chief junior assistant in the commercial 
and consumers’ department of the Birmingham Corporation electric 
supply undertaking. | | 

Mr. W. S. Hind, of the sales department of Marylebone electricity 
undertaking, has been appointed assistant sales manager at £4 per 
week without commission. 


Mr. W. M. Arnot has arrived at Sydney to take up the position of 
manager there for Messrs. Siemens Bros. Dynamo Works, in suc- 
cession to Mr. Fleming. 


Aberdare.—The L.G. Board have sanctioned the borrowing of a 
load of £17,000 for laying down electric generating plant for public 
and private lighting, &c. Refuse destructor works will be erected 
in conjunction with the generating station. 


Aston.— Various extensions of the electric supply mains, estimated 
to cost about £825, are being carried out. 


Australasia.—The “ Australian Mining Standard" says the 
Minister for Railways (the Hon. A. A. Billson) recently moved in the 
Victoria Legislative Assembly :— | 

“That the question of connecting the suburban districts of Black 
Rock and Beaumaris with the existing railway system by means of an 
electric or steam railway, and the provision of а deficiency rate, be 
referred to the Parliamentary Standing Committee on Railways." The 
motion was agreed to. | п А 

Sydney Council recently decided to consult Messrs. Ргеесе апа Cardew 
a8 to the most satisfactory kind of metal filament lamp for use in con- 
nection with the Council's electricity undertaking. and tojinvite tendera 
for a supply. The city electrical engineer (Mr. H. R. Forbes Mackay) 
recommended that 3,400 lamps be ordered at an estimated cost of £1,100. 

The Adelaide Tramways Trust have hitherto taken electric power for 
the first section of their tramways from the Adelaide Electric Supply Co. 
The Trust’s own power house has now been erected. Generating plant 
(which includes three 1,500 kw. Parsons turbo-alternators) is being in- 
stalled. Current will be generated at 11,000 volts. The three direct- 
driven exciters, on an extension, of the rotor shafts, are fitted with Par- 
sons patent alternator compounding for regulating the voltage. Two 
150 kw. d.c. generating sets are also being supplied for working auxiliary 
plants and, for general lighting, &c. The switchboard for controlling 
the 11,000 volt current is of À. Reyrolle & Co.'s completely enclosed 
type. Ап overhead 30-ton travelling crane and Lea recorders are being 
supplied by Messrs. Adams & Co. . : | 

The formal laying of the first rails of the Prahran-Malvern electric 
tramways took place on Oct. 20. 

Mr. А. Cameron, chairman of the Tramway Trust, said he felt that that 
was the beginning of an enlarged system of tramways which would link 
up all the suburbs at present outside the area covered by the Melbourne 
Tramway Co. The contractors are Messrs. Sim & M'Carthy. 

А recent meeting of Prahran and Malvern councillors decided that it 
was desirable to construct an electric tramway along Dandenong-road 
to connect Caulfield, Malvern, Prahran and St. Kilda, and that St. Kilda 
and Caulfield Councils be represented on the Tramway Trust. 

The Postmaster-General, Sir John Quick, has approved the expen- 
diture of £1,800 for re- wiring the Melbourne general post office. | 

The Minister of Railways recently decided to have a report prepared 
and placed before the Cabinet on the question of the construction of an 
55 railway from Kew to Warrandyke, a growing suburb of Mel. 

urne. 


Belfast. —A lengthy report has been drawn up by the manager of 
the tramways (Mr. A. Nance) recommending the construction of 
various extensions of the tramway system at an estimated cost of 
nearly £500,000. Among the lines recommended is the Holyrood 


tramway, and Mr. Nance advises the purchase of the local company's 


powers for constructing this line at £5,000. | 

Bispham (Lancs.)—Mr. J. W. Speight has prepared an electricity 
supply scheme for the district, and the Lighting committee has been 
asked to consider the matter and report to the Council at its next 
meeting. TET | 

Bridlington.—Sanction has been received to a loan of £5,000 for 
extensions of the electricity works. In future a separate committce 
will have control of the electricity supply department. 


- Brighton.—The Corporation are recommended by the Lighting 
committee to adopt a system of mutual hire-purchase supply," 
whereby a consumer, on agreeing to pay ld. per unit above the 
ordinary rate, shall have his premises wired and fitted for electric 
light free of initial cost. The borough electrical engineer (Mr. John 
Christie) believes the scheme will induce a large number of house- 
holders to adopt electric lighting. 


` Cardiff.—Negotiations are again proceeding between the Electric 
Lighting and Tramways committee and Sir W. T. Lewis in regard to . 
the extension of the electric supply cables on the Bute Dock pro- 
perty. - MEM 

We are pleased to learn that Ald. Carey, for many years chairman 
of the committee, and who has been very seriously ill, is recovering, 
and it is anticipated that he will be able to take up his municipal 
duties again within the next two or three weeks. 

Coding Telegraph Messages in America.—According to a Times 
correspondent, the Board of Railway Commissioners have issued a 
peremptory order, dated Nov. 29, forbidding Canadian telegraph 
companies to earry into effect their new rule respecting code words. 
The proposed regulation, limiting a code word to five letters, was to 
become effective on Dec. 1 over the North American continent. It 
will apply to the United States, but must be deferred in Canada until 
the Railway Commission has heard the argument which is to be 
presented by a representative of the boards of trade. 


Customs Duties.—Supplement No. 6 of the Commonwealth 
Customs Tariff Guide states that, according to recent decisions, the 
following are duties leviable upon imports into the commonwealth :— 

Switchboard panels, other than telephone (polished slate, bored and 
wired, but without meters, &c.), telephone power plnt (choke coils, 
dynamometers, ringing generatora, starters, rheostats and controllers 
and telephone power switchboards), 20 per cent. ad val., whether of 
British or foreign manufacture. "Wood stands for storage batteries for 
telephone purposes, 35 per cent. for foreign and 30 per cent. for British 
Storage batteries (except wood stands) and synchronised electric ignition 
for motor cars, 5 per cent. for foreign goods, British frec. 

Derby.—The salaries of several members of the staff of the elec- 
tricity department (including Mr. E. G. Boissier, mains supcrinten- 
dent) have been increased. 


Duplication in the Telephone Service.—Mr. John Macfec, general 
manager of the Post Office telephone service in Glasgow, has issued 
to subscribers a letter stating that, to avoid the duplication of the 
present exchanges of the two telephone systems, he has entered into 
an arrangement with the National Telephone Co: under which, as а 
rule, each district will be served by а single exchange and the sub- 
scribers’ lines of both systems in that district will be connected with 
the same exchange. These arrangements will be carried out gradually. : 
A beginning is being made by connecting the lines of the Post Office 
subscribers on the Western exchange with the Company's new 
exchange at Hillhead. A further arrangement will be made shortly 
as to the terms on which Post Office subscribers at the old Corpora- 
tion rates will be able to communicate with the Company's sub-. 
scribers in the Glasgow area. | 


Eccles.— Electric supply mains аге to be laid to the premises of the 
Eccles Provident Industrial Co-operative Society, and tenders are 
to be invited for wiring the New Beech-street Council school. 


Ecuador.—Mr. J. Н. Cardon has been authorised to construct 
an electric tramway from Babahoyo to Balsapamba, and afterwards 
to extend the line to Guaranda, and connect with the Southern 
Railway. | 

Electric Smelting їп Canada.—The Electric Steel Co. of Canada 
has recently been incorporated at Toronto. It is stated that the 
promoters are Pittsburg steel manufacturers, who propose to estab- 
lish an electric.smelting plant at Welland, in the Niagara Peninsula. 
Work on the initial building, the billet mill, will begin at once 
1,000 н.р. for the operation of the mill have been contracted for with 
the Falls Power Co. The Jaily output will be 1,000 tons. 

Hampstead (London).—With a view to encouraging the use of 
electricity for heating and power in private houses, the Lighting. 
committee has been authorised to enter into agreements with occu- 
piers on a basis of £8. 5s. per kilowatt per annum (payable in advance) 
for the maximum demand required for lighting houses throughout 
with electric light, and 1d. per unit for all current supplied. 

Haslingden.—The Board of Trade have informed the Corporation 
that their provisional electric lighting order will not be renewed 
upon its expiring in February. The Corporation are, therefore, 
making a canvass in order to ascertain the probable demand for elec- 
tric current. 

Hornsey.—In future the charge for electric current supplied to 
motors for driving gas compressors is to be for any amount up to 20 
units per quarter 13s. 4d., and for cach unit over 20 6d. | 

In the case of Therol " heaters, the charge for a 200 watt heater 
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is to be £7. 7s. per annum, and pro rata for other sizes, provided the 
current is used for the heaters only. 


Ilford.—The commencing. salary of the new -tramway manager 
(Mr. Woolstenoroft) is £300 per annum, rising by annual increments 
of £25 to £400. | | 

Institute of Chemistry.—Of four candidates who presented them- 
selves for the examination in biological chemistry, bacteriology, 
fermentation and enzyme action, held from Oct. 18 to 22, three 


Wm. J. Read, B.Sc. (Manchester), has been elected to the associate- 
Bhip of the Institute, and the following have been granted the special 
certificate in these subjects: Robt. W. Blair, F. I. C. (laboratory о 
Metropolitan Water Board), Albert E. Parkes, F. I. C. (laboratory of 
public analyst for Stepney). 

The examiner in biological chemistry was Dr. A. Harden, F.R.S., 
F.I.C., and the examiners in general chemistry were Mr. Bertram Blount, 
F. I. C., and Prof. H. Jackson, F. I. C. 


Kingsbury.— The chairman of the Council (Mr. J. Diaz) has been 
authorised to make an arrangement with the North Metropolitan 
Electric Power Supply Co. in regard to the electric lighting of the 
streets. | 


Leeds.—According to the local journals, the Finance committee 
have appointed a sub-committee to report as to the desirability 
of establishing а Corporation telephone exchange." 


Leicester.—On Thursday the chairman of the Gas and Electric 
Lighting committee (Mr. Coun. Jennings) held a reception at the 
offices of the department for the purpose of inspecting a suite of rooms 
which had been so arranged as to demonstrate the application of 
electricity to general household requirements. The rooms were 
furnished to represent an entrance hall, dining room, bath room, bed- 
room and a kitchen, and were tastefully furnished in excellent style 
by the Worcestershire Furnishing Co., of Leicester. Various 
apparatus of án electrical nature, including a number of types of 


radiators, water heater and cooking stoves of various kinds were to 


be found in the rooms, while the lighting was effected throughout by 
metal filament lamps. Attendants were present in each room to 
explain the various features of the apparatus, This demonstration 
should do much towards persuading the good people of Leicester of 
the benefits of domestic electricity. | ES 


Light Rallways.—Mr.W. T. Foxlee has applied for a Light Railway 


Order {о construct two lengths of light railway in Weston-super- 
Mare. | 

Halesowen Light Railways Co. are applying to the Light Railway Com- 
missioners for an order authorising the construction of light railways to 
connect with the systems of the Dudley & District Electric Traction Co., 
Rowley Regis Council tramways and the Birmingham & Midland Tram- 
ways, &c. i 

Portsmouth & Hayling Light Railway Co. arc applying for an order 
to revive and extend the period limited by thcir 1905 order for purchase 
of lands and completion of works. 


London County Council Tramways.—The conduit tramways in 
Upper High-street, Chalk Farm-road and Ferdinand-street, and also 
in the upper part of Kentish Town-road, Fortess-road and Junction- 
road were officially inspected by Lt.-Col. Yorke on Saturday, and 
have since been opened for traffic. These sections complete the 
routes from Euston-road to Hampstead and from Euston-road to 
Highgate Archway. _ 

London County Council.—On Tuesday it was agreed to lend 
£5,098 to St. Pancras for electric lighting. 

Farringdon-road,Tramways.—On the recommendation of the Highways 
committee it was agreed to expend £6,440 on capital account on the 
ex'ension of the Farringdon-road tramways to Charles-street. 

Roof Covers.—A further adjourned recommendation to expend £10,238 
on roof covers for 90 double-deck cars to be carried out by'the Council's 
own staff was agreed to. 

Through Running.—The Highways committee brought up their ad- 
journed recommendation with regard to the through running arrange- 
ments with the Corporation of East and West Ham and Leyton Council 
to which reference was made in last week's ELECTRICIAN. | 

Mr. FRANK SMITH moved the reference back of the report for the re- 
consideration of the recommendation, Each authority to pay its own 
rates of wages and to have its own conditions of labour.“ 

After discussion as to conditions of labour, the amendment was defeated 
and the recommendation of the committee was carried. | 

Street Widenings.—A lengthy report was submitted by the Special 
committee on the allocation of the cost of street improvements along 
tramway routes, in which recommendations were made respecting the 
allocation of the cost of the widening of 12 routes. In six cases it was 
recommended that one-third should be charged to tramways account, 
in one case a half, in two cases two-thirds, in one case one-sixth, in one 
case one-fourth, and in one half of the Council’s contribution.— Postponed. 

Islington Works committee recommend the Council to agree to 
the reconstruction of the tramways in Ball’s Pond-road, and to con- 


tribute a third (£7,592) of the net cost of widening the thoroughfare 


‘overload switch, which controls the output of the dynamo. 


‘Institutions. 3 
an engineer who is also skilled in the commercial side of the business 


апа speaks Russian. 
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within the borough boundary, providing Hackney Council also oon- 
tribute a third of the expense of broadening that part of the road- 
way within their district. 


London-Edinburgh Underground Telegraph Cable.— It is announced 
that with the completion of a few detail operations the underground 
telegraph lines between London and Edinburgh are now virtually 
completed. | | | 

Manchester General Engineering and Allied Trades Exhibition.— 
We are asked to state that there is no foundation for the rumour that 
this exhibition, which is projected for the Spring of 1911, has been 
abandoned. P оё х 


Mansfleld.—The electricity supply mains are to be extended to 
Mansfield Woodhouse to provide a supply of electricity to the new 
colliery rescue station. 


National Electrical Manufacturers’ Association.—The next com- 
mittee meeting will be held at Balfour House, Finsbury-pavement. 
London, E.C., on Tuesday, December 14, at 2:30 p.m. | 

Personal.—Mr. Howard Foulds, Secretary of Faraday House, has 
been elected à member of the Holborn Borough Council. | 


Presentation.—Mr. Allan Smith, who has been engaged for some 
time at the Stamford electricity works of the Urban Electric Supply 
Co., has been presented with a clock in leather case by the Stamford 
Staff, upon leaving to take an appointment at Newcastle-on-Tyne. 


Private Fire Brigades’ Assoclation.— As the result of the eleventh 
annual tournament of the Londen Private Fire Brigades’ Associa- 
tion, wh h was concluded on the 27th inst., the Robertson Electric 
Lamps (Ltd.) Fire Brigade was successful in winning :— 

The “ Nestle" challenge cup for the championship of the United 
Kingdom (for the best aggregate times for wet drills by teams of three 
and five men): The “ Marshall” challenge cup for the championship of 


the London Private Fire Brigades’ Association (for the best aggregate 


times for dry drill by one and two men, wet drills by teams of four men, 
and scaling ladder and hand pump drills by teams of five men each); 
the Dewar" challenge shield for four men wet drill. The winning 
times constituting records in drills of this class. 


Provisional Orders Revocation.—The Board of Trade have revokcd 
as from Nov. 20 the Spalding Electric Lighting Order, 1905, and. 
a8 from Nov. 24 the Trowbridge Urban, Bradford-on-Avon Urban 
and Bradford-on-Avon Rural Electric Lighting Order, 1904. 


Railway Carriage Lighting.—Recently some coaches of the North 
British Railway Co. have been fitted with electric light on the 
system of the Tudor Accumulator Co. 

А battery of 15 cells is employed for supplying current to metal filament. 
lamps at 24 volts. Iron wire resistances are fitted in series with the 
lamps to absorb fluctuations of voltage that arise according as the battery. 
is on charge or discharge. The dynamo, which is driven from the a «e 
by a belt, is of the differential type with a shunt and a series winding. Its 
output is controlled in such a way that the battery cannot be under. 
charged, and is re-charged at the earliest opportunity after discharge. 
It cannot be over-charged, and when fully charged the dynamo gives only 
sufficient current to supply the load in circuit. These requirements are 
met by the aid of two automatic switches, one of which connects the 
battery with the dynamo when the speed of the latter reaches 300 revs. 
per min. and disconnects it when the speed is less, while the other is the 
These two: 
switches, apart from the dynamo, are the only moving prts in the system. 


Russia.—An article in the Anglo-Russian Gazette states that 
Germany holds the lion's share of the electrical business in Russia, 


not merely through imports, but also by reason of the Russian 
‘electrical works wholly or partly controlled by German firms. In 


this connection Germany has been strongly assisted by her banking 
Belgian and German firms are usually represented by 


It is necessary to give extensive credits. 


Sewage Pumping by Eleetrie Power.—Mr. A. A. G. Malet held a 
L.G. Board injuiry last week into the application of Tonbridge 
Council for permission to borrow £8,565 for sewage disposal works. 

Mr. Prescott (for the Council) said. there were differences of opinion 
as to the kind of power to be used for lifting the sewage to the high level 
sedimentation tanks. The Council had decided by a substantial majority 
to adopt electric driving. They owned the electricity works, and at 
present had to supply a small day load, which entailed the same expen- 
diture as a large load. They proposed to supply current for pumping at 
id. per unit, and the engineer said this would leave a fair margin of profit... 
The sewage farm station was just outside the area of supply, but such a 
supply for their own use was not outside the order. 

Mr. E. E. Hoap.ey, borough electrical engineer of Maidstone, gave 
evidence as to the suitability of electric power for sewage pumping. 

Southgate (Middlesex).—The Council have entered into an agrec- 
ment for the supply of electricity for private and public lighting in 
the district by the North Metropolitan Electric Power Supply Co. 

The Council. may require the company to sell their local undertaking : 
on payment of the amount of capital expended by them, and, in addition, 
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if the purchase takes place in 14 years, 30 per cent. of the capital expen- 
diture; if in 21 years, 224 per cent.; if 28 years, 15 per cent.; and if 
75 years, 74 per cent. of the capital expended. 

Spitzbergen.—The ''Trondhjems Adresseavis (Bergen) states 
that the Trondhjem-American Spitzbergen Co. propose to erect an 
electric generating station in Spitzbergen for lighting, and for supply- 
ing electric power for coa! cutting. 


Sunderland.—The chairman of the Electricity committee (Ald. 
Bruce) states that recently there has been a steady increase in the 
demand for electric current. The charge to the Tramways com- 
mittee has been reduced by between £1,300 and £1,400 a year, and 
lighting consumers have been economising by the use of metal 
filament lamps. Important economies have been made in the works 
costs and the prospects of the department are brighter than for some 
time past. 

Trade in Sweden.—The Swedish Chamber of Commerce in London 
calls attention to the fact that comparatively few English firms send 
travellers to Sweden, whereas German travellers are in abundance. 
The address of the Swedish Chamber is 5, Lloyd's-avenue, London, 
E.C., and departments have been established which afford facilities 
to firms wishing to establish Anglo-Swedish trade connections, 


Tramway Fares.—We learn that an important reform in tramway 
fares will shortly come into operation on about 40 electric tramway 
systems in this country. Particulars of the new system are briefly 
as follows :— 

Revolution in Tramway Fares.—What may be the beginning of a new 
era of greater popularity for tramways in this country is announced in 
the form of а new system of fares to be adopted on all the systems con- 
trolled by the British Electrical Federation. The theory on which the 
plan is based is that there exist certain obstructions to traffic, such as 
awkward stages and inequitable fares, which have the effect of inducing 
many people to walk the whole or part of their journey. In the New 
Year all the tramway systems controlled by the Federation are to give 
а fair distance for a fair fare to every passenger, no matter where he 
entersthecar. А bold attempt isto be made to realise this ideal. For the 
minimum Id. or ld. fare he will get always the same distance value, and 
it he exceeds it he is not compelled as at present to pay another 1d. or 
even ld. for a few yards. He will be allowed to have a farthing's worth 
of travel! From the companies’ point of view it is hoped, of course, that 
the new plan will greatly encourage traffic. The method of indicating 
the sections is simple, and the public should quickly become accustomed 
tothechange. Alternate farthing sections of the route are to have their 
poles painted black or white, and there will be a conspicuous number 
on the poles of each section. The passenger's ticket, when punched, 
will show him which numbered section he is entitled to travel to, and a 
glance through the window will complete the process. 

West Bromwich.— The Electricity committee recommend that the 
salary of the borough electrical engineer (Mr. W. A. Jackson) be 
increased from £300 to £350 per annum, as from July 1 last. 


Wigan.—On the advice of the engineer and manager of the tram- 
ways (Mr. Jas. Slevin) the present trolley standards are to be con- 
verted to the canopy type, at an estimated cost of £5. 10s. per car. 


Wimbledon.—A charge of 2d. per unit is to be made for electrical 
energy supplied to tradesmen for Christmas decorations, provided 
their premises are wholly lighted by electricity supplied by the 
Council. 

Wireiess Telegraph Notes.—The Cape Paliament has voted а sum 
of £10,000 for the erection and equipment of a wireless telegraph 
station near Cape Town. 

Mr. R. Falck, general European agent of the Pacific Mail Steam- 
ship Co., reports that one of the company's vessels, the s.s. “ Korea.“ 
succeeded. in sending a wireless message to ап American mainland 
station to a distance of 4,500 miles. 

It is reported, with regard to the establishment of wireless tele- 
graph stations at Sydney and Fremantle, N.S.W., that, in the 
opinion of Vice- Admiral Sir R. Poore, these stations should be capable 
of communicating to a distance of from 750 to 1,000 miles, and he 
advises the adoption of the Marconi system. It is stated, however, 
that this advice is inconsistent with that of Sir Richard's successor, 
Admiral Sir W. Fawkes. In consequence of this alleged conflict of 
opinion the matter has been referred to Capt. Collins, the Common- 
wealth representative in London, who is to obtain the best expert 
advice as to the system to be adopted. 

The New Zealand House of Representatives on Tuesday em- 
powered the Executive to make regulations requiring passenger 
ships to carry wireless telegraph apparatus. ‘‘ The Times” states 
that New Zealand is standing out against the recent movement to 
connect up the Pacific Islands, Australia, and New Zealand by a 
system of wireless telegraphy,as the Government wishes to await new 
developments. 


Wolverhampton.—An unopposed inquiry was held last week into 
the application of the Council for sanction to borrow £10,000 for 
extensions of the electricity undertaking. 

In reply to questions by the inspector (Major J. Stewart), the borough 
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electrical engineer (Mr. C. E. C. SHAWFIELD) said the Corporation’s 
charges for electricity for power were the lowest in the country, and the 
cost of generation compared favourably with other towns. The profit 
per unit was pad. ; 

The INsPECTOR considered this а small profit, and said it would not 
admit of a reduction in price without putting the Corporation on the 
wrong side of the ledger. 

Mr. SHAWFIELD replied that if the electrical undertaking were run by 
а company, and assuming that the shares were ordinary shares, they 
would, after setting aside a sufficient sum for depreciation, be able to pay 
a dividend of 6 per cent. There were very few electrical companies as 
sound as the Corporation's undertaking. 

The inspector agreed to the amount beiag increased from £10,000 to 
£15,000, which would carry the committee over 23 years. 


Works Seholarships.—The Daimler Motor Co. (1904) Ltd. have 
decided to continue their offer of works scholarships for 1910. 

These consist of one major and four minor scholarships. The major 
scholarship carries the following advantages: (a) Instruction in the 
theory of motor engineering; (b) a systematic course of practieal in- 
struction for two years; and (c) a salary of £50 per annum for two years, 
provided the holder of the scholarship shall agree to serve the Daimler Co. 
in any capacity they may select, at а salary of not less than £150 per 
annum, for two years after the expiration of the scholarship; and also (d) 
payment of the usual pupils’ premium—viz., £100. 

The four minor scholarships carry the same advantages, with the ex- 
ception that payment during the holding of the scholarship shall be at 
the rate of £20 per annum. Full particulars may be obtained from Prof. 
W. Morgan, B.Sc., manager pupils’ department, Daimler Works, Coventry. 

Electra Musical Society.—In the Crown Room of the Holborn 
Restaurant, London, on Monday the Hon. A. G. Brodrick presided 
over a company numbering about 250, comprising the members and 
friends of the Electra Musical Society (the Associated Telegraph 
Companies’ staffs), the occasion being the sixth concert of the 
society's second season. Among those present to support the 
chairman were Mr. and Mrs. F. A. Johnston, the Hon. Geo. and Lady 
Peel, Mr. R. Kaye Gray, Mr. and Mrs. Judd, Mr. and Mrs. Crowe, 
Mr. Н. St. L. Smith, and а number of the members of the foreign 
staff of the Associated Companies. The programme was a lengthy 
one, and contained many charming numbers, which were splendidly 
rendered, chiefly by members of the Society, including the Electra 
Musical Choir, which rendered several part songs, a madrigal and a 
humorous quartette with great effect. The programme was extended 
considerably by several encores. The musical conductor is Mr. 
Walter Rose, and the secretary is Mr. G. H. Goldsbrough. At the 
conclusion a cordial vote of thanks was passed to the chairman and 
to all responsible for the very successful evening’s arrangements. 

The chairman called attention to a concert to be given by the 
Electra Musical Society on behalf of Mr. Tom Richardson’s Xmas 
dinner fund, in the Great Hall, Rotherhithe, London, S.E., on 
Tuesday, Dec. 14, to be presided over by Sir John Denison-Pender, 
K.C.M.G. At this concert the Electra Choir will be a prominent 
feature, Mr. Guildford Dudley will recite, and the musical arrange- 
ments will be in charge of Mr. Walter Rose. 


TRADE NOTES AND NOTICES. 


TENDERS INVITED. 


The Electricity Supply committee of the Metropolitan Borough of 
STEPNEY invite tenders from responsible contractors for the manu- 
facture, supply and erection of a complete system of coal and ash 
handling plant, consisting of riverside electric crane and grab, 
automatic weighing hopper. gravity bucket or telpher type of con- 
veyor, and auxiliary plant in connection therewith. Copies of 
general conditions, specification, form of tender avd drawings may be 
obtained from the borough electrical engineer and manager (Mr. Wm. 
C. P. Tapper, A.M.LE.E.), 27, Osborn-street, Whitechapel, London, 
E. ‘Tenders addressed to the chairman of the Electricity Supply 
committee, must be in by noon of Thursday, Dec. 30. See also an 
advertisement. 


& The Guardians of SOUTHWARK (London) Union invite tenders for 
supply, delivery and erection of a 38-instrument central battery tele- 
phone installation at their infirmary, East-grove, Dulwich. Copy of 
specification, plan and form of tender from Mr. P. Richardson Shill, 
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Bassishaw House, 704, Basinghall-street, E.C., and tenders to the 
*lerk to the Guardians, Mr. Sydney Wood, John-street West, Black- 
friars-road, S.E., by noon Thursday, Dec. 16. See also an advertise- 
ment. 

Гомром County Council invites tenders for the supply, delivery 
апа erection of overhead electrical cquipment for the construction, 
on the four-wire system of electric traction, of the Council's tram- 
ways from Woolwich to Eltham. Drawings may be seen and specifi- 
cations, bills of quantitios, form of tender and other particulars 
obtained at the office of the Clerk of the Council, Spring Gardena, 
S.W., on deposit of £2. Tenders to the County Hall, Spring Gardens, 
S.W., by 11 a.m. Dec. 14. S22 also an advertisement. 

Lonpon County Council also require tenders by 11 a.m. Dec. 14 for 
roadwork and platelaying required in the reconstruction of the tram- 
way in Woolwich-road (from Rainton-road to Chapel-street) for 
electric traction, and the construction of a tramway in Farringdon- 
road (between Clerkenwell-road and Charles-street). Specifications, 
&c., from the County Hall, Spring Gardens, S.W. 


Tenders are invited for the supply of 230 a.c. and 160 d.c. clec- 
tricity meters to the City of MELBOURNE, Australia. Copies of 
the specification, conditions of contract and forms of tender can 
be obtained from Agents for the City Council, Messrs. Mellwraith, 
McEacharn & Co. Proprietary (Ltd.), Billiter Square-buildings, London, 
E.C., to whom tenders by noon Dec. 6. 

Tenders are invited for the supply of 50,750 incandescent lamps 
for the City of MELBOURNE. Specification, &c., by written applica- 
tion (with deposit of 5s.) to the Agents for the City Council, Messrs. 
Mellwraith, McEacharn & Co. Proprietary (Ltd.), Billiter Square- 
buildings, London, E.C., to whom tenders by noon, Dec. 13. 

Tenders are also required for the supply of 4,508 yd. single con- 
ductor, lead-covered cable, and 1.500 yd. three-core lead-covered 
cable for the City of MELBOURNE. Specification, &c. (on deposit of 
5s.) from Messrs. Mcllwraith, McEacharn & Co. Proprietary (Ltd.), 
to whom tenders by Dec. 8. 

Tenders are also invited for the supply and delivery of one feed- 
water oil eliminator for the City of MELBOURNE. Copies of specifica- 
tion and drawing may be obtained from the Agents for the City 
Council, Messrs. Mellwraith, McEacharn & Co. Proprietary (Ltd.), 
Billiter Square-buildings, London, E.C. Tenders to Chairman of 
Electric Supply committee, Town Hall, Melbourne, by noon Jan. 5, 
1910. 

Tenders will be received by the Deputy Postmaster-General, 
MELBOURNE (Victoria) until 3 p.m. March 16 for supply of a branch- 
ing multiple magneto switchboard. Specification, &c., from the 
Commonwealth Offices, 72, Victoria-strect, London, S.W. 


EDINBURGH Corporation want tenders by 10a.m. Dec. 6 for an 
electric lighting installation at the slaughter-houses, Gorgie. Spccifi- 
cation from the Engineer. 


MANCHESTER Corporation require tenders by 9 a.m. Dec. 13 for 
the wiring and fitting of Harpurhey baths (about 700 lights). Specifi- 
eations from the City Architect. 


SOMERSET East (Cape Colony) Municipality will receive proposals 
up to Dec. 6 for à concession for electricity supply in the town, or for 
the installation of an electric lighting system to the order of the 
municipality. 

Limra (Spain) Municipal authorities want tenders for 25 years’ con- 
cession for installing and working a public electric lighting system. 
Tenders to Senor Alcalde, Presidente del Ayuntamiento. de Ginzo 
de Limia, by 11 a.m., Dec. 15. If no tenders are received by that 
date a further adjudication will be made at 11 a.m., Dec. 27. Local 
representation is necessary. The Madrid Gazette for Nov. 15 
contains particulars, and may be seen at 73, Basirtghall-street, 
London, E.C. 


TABERNAS (Spain) Municipal Council require tenders for a 10 years' 
concession for electric lighting for public purposes. Tenders by 
Dec. 10 to Senor Alcalde, Tabernas, Almeria. Local representation 
necessary. The Madrid Gazette for Nov. 10, containing 
particulars, can be seen at 73, Basinghall-street, London, E.C. 

Tenders are invited for а 15 years' concession for the working of 
the urban telephone system at Go (Spain). Deposit of about 
£110 required with each tender. Tenders to Registro de la Direccion 
General de Correos y Telégraphos, Madrid, or to the Civil Government 
of the province of Oviedo. Local representation necessary. Madrid 
Gazette " for Nov. 12, contains particulars, and can be seen at 73, 
Basinghall-street, London, E.C. 


TENDERS RECEIVED AND ACCEPTED. 
London County Council have accepted the following tenders :— 
G. E. Taylor & Co., for wiring and fitting Waterloo-road fire station at 


£208. 15s. (Four tenders were received, varying from that of the ac- 
cepted tender to £240.) 


John Barker & Co., for wiring and fitting Camberwell New-road fire 
station at £139. 13s. (Three tendera received, varying from that of the 
accepted tender to #176.) 

Dick, Kerr & Co., for construction of junction between Lea Bridge- 
road and Lower Clapton-road on the same basis as in the case of the Lea 
Bridge-road extension. 

Thermit Limited have received an order for material and appli- 
ances for the welding of 500 joints in connection with the extension of 
the East London (S. Africa) tramways, and for one of their patent 
rail grinders. 

St. Austell Council have accepted the tender of the local Electric 
Light Co. for public lighting for three years, а& £179. 4s. 6d. per 
annum. The Gas Company tendered at £269. 


Stepney (London) Council have accepted the tender of Lambie, 
Wrigley & Co. (at £62. 10s., less 24 per cent.) for an electric hoist ; 
and that of Crow & Sons (at £75) for 50 tons of moulded pitch. 


Marylebone (London) Council have accepted the tender of the 
Lea Recorder Co. for a Lea recorder at £70 ; and that of Crompton & 
Co. for a Crompton d.c. converter at £195. 


Salford Corporation have accepted the tender of Bertram Thomas 
for supplying and fixing electric bells at Seedley Baths for £50. 10s. 


Thermit Limited have received an order for one of their complete 
rail grinding outfits for Dundee Corporation tramways. 


The Postmaster-General’s Department, Melbourne, Victoria, have 
accepted the tenders of the Union Cable Co. for supply of various 
sizes of rubber-covered paper-insulated telephone cable (the total 
amount being £5,936. 2s. 6d}; the India Rubber, Gutta Percha and 
Telegraph Works Co. for Leclanché porous pots (£171. 7s. Id.), and 
Leclanché zincs (£78. 2s. 6d.) ; Noyes Bros. h.-d. copper wire (£204). 

The Postmaster-General's Department, Brisbane, Queensland, 
have accepted the tender of J. Bartram & Son for supply of 4,000 
spindles for insulators at 5$4. each. e] 


We are informed that contracts were awarded at Toronto on 
Wednesday for 18 pumps for use in connection with the waterworks 
extensions. . 

Section А (awarded to Jens Orten-Boving, London, at $14,800) was 
for four pumps with a capacity of 13,500,000 gallons each, for the main 
pumping station. The highest tender was $52,200. Section B (awarded 
to John McDougall, Montreal, at $11,703) was for two pumps with a 
capacity of 5,000,000 gallons, for the high-pressure fire systems at the 
main pumping station. The highest tender was $35,000. Section C 
(awarded to Jens Orten-Boving at $6,500) was for four pumps with a 
capacity of 16,000,000 gallons each, for the high-level pumping station. 
The highest tender was $24,000. Section D (awarded to John McDougall 
at $7,385) was for four pumps with a capacity of 6,500,000 gallons each, 
for the high-level pumping station. The highest tender was $18,400. 
Section E (awarded to the Canadian General Electric Co. at $4,822) was 
for four pumps with a capacity of 1,500,000 gallons each, for the Island 
pumping station. The highest tender was $14,500. 

Sydney (N.S.W.) Turbine Contract.—In view of the controversy 
that has been raging in Sydney as to the type of turbines to be in- 
stalled for the extensions, it is of interest to note that the final 
selection has fallen on Willans & Robinson turbines, and on Dick 
Kerr alternators. Two units of 4,000 kw. each, running at 750 revs. 
per min. are to be installed. "The prices originally submitted, but 
which included a 400 kw. unit in addition to the two 4,000 kw. units, 
were as follows :— 

Willans & Robinson turbines (Dick, Kerr alternators) 


(acce neff 8 44,547 
Escher Wyss turbine q :ꝛc. 42,175 
Willans & Robinson turbine s eee enn 40.690 
Oerlikon turbine 35,887 
British Westinghouse turb ines eee 34,007 
British- Thomson- Houston turbines ........ccccccceccececes 32,354 


BUSINESS NOTICES. 

Mr. Herbert E. Mitchell, for many years chief engineer and 
manager of the late consulting practice of Messrs. Medhurst & 
Brewer, Victoria-street, has opened an office at 5, Victoria-street, 
Westminster, where he will continue to practice in consulting 
engineering work. "Telephone, 2685 Victoria. 

The Cowper-Coles Engineering Co. announce that they now have 
their new works at Willesden in full working order, and are manu- 
facturing some of their specialities there. 

Wm. А. Meadows and Jas. Cartlidge (trading as W. A. Meadows 
& Co.), electrical engineers, Percy-street, Hanley, and 68, High-street, 
Longton, have dissolved partnership. Debts by Mr. Meadows, who 
continues. 


Robt. E. Walker and Cresswell J. Vickery, electrical engineers, 
16, Widemarsh-street, Hereford, have dissolved partnership. Debts 
by Mr. Vickery. 

The Electrical Co. inform us that the A.E.G. have disposed of their 
installation and consumers’ business to a new company called the 
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A. E. G. Electric Co. (Ltd.), and that from Jan. 1 the Electrical Co.'s 
business will again be strictly wholesale. 


Mr. S. N. Brayshaw, manufacturer of milling cutters and other 
similar tools, Manchester, informs us that his business has increased 
to such an extent that he has been compelled to enlarge his works. 
The extensions will enable him to increase the number of men 
employed both on the day and night shifts, апа, therefore, to turn 
out the Brayshaw furnaces and cutters more expeditiously. 


Sale by Auction.—Mr. E. Hugh Henry will sel! by auction at 
Bromell's-road, Clapham, S.W., on Deo. 7 at 12 o'clock, plant, 
machinery and stock of Kupron Limited, including à number of 
electric motors, instruments, &o., lathes, tools and machinery, art 
metal goods, fittings, &c. Catalogues of Messrs. Ball, Baker, Cor- 
nish & Co., 1, Gresham-buildings, Basinghall-street, E.C., and of the 
auctioneer, 73, High-street, Clapham, London, S.W. See also an 
advertisement. : 


Plant, Lamps, Cable and Accessories for Sale.—Mr. Lake, of 132, 
Upper Thames-street, London, E.C., has for disposal a large quan- 
tity. of new and second-hand plant, &c., which he advertises on 
another page. | ' 


The Science of Advertising.—At a meeting last Saturday of the 
newly-formed Advertising Managers’ Association, Mr. Lever, of 
— i Port Sunlight fame, 
gave his experience of 
the value of different 
kinds of advertising, 
and referred to the ad- 
vances which have been 
made in recent years 
in this branch of busi- 
ness-creating. He might 
have added а word on 
the practical side of ad- 
vertising from what we 
might call the ocular 
|" demonstration" aspect. 
This has been carried 
far in many directions, 
and this w2ek the Ster- 
ling Telephone & Elec- 
tric Co., of London, 
have enter.d the lists 
with a large and at. 
. tractive showcard upon 
which is mounted a 
pair of Parlyphones," 
demonstrating the sim- 
dioi: ple manner in which 
these can be installed for use between the niistress and the maid, 
and in other domestic ways. We give a pictorial view of the set, 
and would call special attention to its value as an advertisement 
for the domestic side of telephony. The Sterling Co. have prepared 
for the trade a quantity of literature which will very well serve to 
either originate or extend the trade in this class of goods. | 


Metal Filament “ Radiumlamps.''—Radiumlamp Limited, of 78, 
Charlotte-street, London, W., forward us particulars and prices 
(list C) of their special type of metal filament lamp, both bell shaped 
and spherical, suited for alternating or continuous current, series or 
parallel! burning, and made for low voltages, standard voltages and 
high voltages. The company also offer Radiumlamp " fittings 
suitable for street, shop or factory lighting. 

CATALOGUES, &e. 

IMER LaMPs.—We have received from the Ferabin Lamp Co. а 
pamphlet dealing with this lamp, by the use of which it is claimed 
that great improvements can be obtained in illumination generally. 


We refer to this apparatus at some length on another page of this 
issue. | 


IRoN-cLAD SWITCHES AND Fuses.—We have received from Mr. 
Geo. Ellison his usual monthly calendar, to which we always look 
forward with pleasure. This month's issue is in no way behind its 
forerunners. A neat pamphlet dealing with this firm's iron-clad 
switches and fuses has also come to hand. | 


OERLIKON DRILLING MaACHINES.—Mr. G.. Wüthrich, representa- 
tive of the Maschinenfabrik Oerlikon in this country. forwards a 
descriptive price list dealing with that firm's portable electrically 
and hand-driven drilling machines for direct as well as single, two 


j| ereere etit wipes Bb c 


and three-phase alternating current. The machines dealt with in 


subject. The switchboards 
described in it are, it is 


the pamphlet embrace a wide range of patterns, and, therefore, 
permit considerable latitude in their application. | 


. MILLING CuTTEBS AND Reamers.—Messrs. J. Holroyd. &. Co., 
Milnrow, send their latest catalogue dealing with these maehines. 
We consider this catalogue should be in possession of all machine 
toolists as it contains an amount of useful information. 


SQUIBREL-CAGE INDUCriON Morons.— The British Westinghouse 
Co. send us a list dealing with the line of control apparatus which 
they have just designed for use with squirrel-cage induction motors. 


ELECTRICAL Goops.—Messrs. A. J. Wright (Ltd.) have ready а 
catalogue dealing with the electrical specialities in which they deal. 


LiNE PRoTECTION.— From Messrs. Isenthal & Co, an interesting 
pamphlet dealing with this subject is to hand. As is well known it 
is a subject on which very little has been said and not much has been 
done from a really practical point of view. Like so many present 
day catalogues this is really an embryo technical text-book. 


Union APPARATUS.—The Union Electric Co. have issued a list 
containing full particulars, illustrations and prices of apparatus 
manufactured by them. It is of a size convenient for carrying in a 
pocket, and forms a useful summary of, and is practically an illus- 
trated index to, their well-known catalogues. 

RaprATORS.—The British Prometheus Co. send us a catalogue 
dealing with their convectors and radiators. There are numerous 
designs illustrated and described, and we may draw special attention 
to their new Adams designs in convectors and their bead screen 
radiators. 


B.T.-H. METER.—The British Thomson-Houston Co. have ready 
a new list dealing with their small type ampere-hour meter for 
switchboards. This meter is similar in construction to the house 
service meter of the same 
type, and is shown in the 
accompanying illustration 
As will be remembered, 
the principle underlying 
the action of this appara- 
tus is that of an ordinary 
electric motor. 


 SWITCHGEAR.— From 
Messrs. Cowans Limited, 
we have received an en- 
larged postcard illustrating 
their low-tension oil cir- 
cuit-breakersand switches. 

TELEPHONE SWITCH- 
BOARDS.—We have re. 
ceived from Messrs. 
Siemens Bros. & Co. a 
copy of their new cata-. 
logue dealing with. this 


— — — 


B. T. H. Амр.-Носк METER. | 


claimed. designed and constructed on the most modern principles. 
with the best workmanship and material only. They are suitable 
for most of the conditions that obtain in private telephone installa- 
tions, and as regards size cover all the requirements that are likely 
to be met in exchanges varying in dimensions from those in suites 
of offices and to those in small towns. The catalogue is arrang.d 
in the form of single sheets, held together by fast ners, so that other 
sheets can be added from time to time as required. 


Calendar.— Among the first of the calendars for 1910 which we 
have received is one of an artistic nature issued by Spagnoletti, 
Limited. It contains a number of good illustrations showing how 
the employment of the Therol water heater add to the comforts 
of the home. | ` 


. BANKRUPTCIES, LIQUIDATIONS, &c. 


The adjourned public examination of Samuel E. Smith, electrical 
engineer, of Lincoln, took place last week. | 

With regard to the business of A. Smith & Co., which was started in 
1904 or 1905, debtor said he was surprised to learn that the liabilities of 
that concern when liquidated were £729. 5s. 8d., and not £400, as he said 
at the last hearing. Не did not know that the dividend was Is. 9d. As 
to the money paid into Smith's Electrical Co. (which consisted of himself 
and wife, his sister and his sister-in-law), debtor could not say the amounts 
of money paid into the concern by the separate partners. Át the time 
of the bankruptcy on Sept. 8 he was the manager and nothing else. Since 
that date he had received from £6 to £20 from private speculations, prin- 
cipally in small electrical goods. Those goods he sold, many of them at 
Nottingham, but he could not give the names of the purchasers except 
a Mr. Jones, whose purchases were consigned to Nottingham station. 
Details were given of items paid into debtor’s banking account since the 
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bankruptcy, during which time debtor had stated he only received £6 to 
£20. The total of these items was over £60. Asked what he had to say 
to this information, debtor said he could not explain it. Debtor denied 
that he was contemplating taking part in any business, but admitted 
that he had written to Grimsby in his own name asking for a hall at 
Cleethorpes to be sub-let to him for the season of 1910 for the purposes 
of a cinematograph show. He wrote on behalf of a syndicate with whom 
he had nothing to do, except that he was contracting to fit the machinery. 
He wrote in his own name because he was instructed to do so. The 
official receiver asked for a cash account to be supplied by the dehtor 
of all receipts and payments for the three months before the date of the 
receiving order, with full invoices and receipts, and the case was ad- 
journed unti! Jan. 6. i 

A first and final dividend of 1s. 104d. in the £ has been declared in 
the liquidation of the Santoni Are Lamp & Engineering Co. (Ltd.), 
and is payable at the offices of Messrs. W. McIntosh, Whyte & Co., 11, 
Queen Victoria-street, London, Е.С. Тһе liquidator's account 
shows that the assets realised £293. 9s., which has been expended as 
follows: Dividend to creditors on claims amounting to £613. 18s. 4d., 
£57. lls. 3d., preference creditors £27. Os. 9d., trading payments, 
legal expenses, liquidator's remuneration, &c., £208. 17s. 


The Adams-Randall Telephone Patents, Co. (Ltd.) is being wound 
up voluntarily, Mr. W. H. Parker, Dashwood House, 9, New Broad- 
street, London, E.C., is liquidator. Creditors meeting on Dec. 8 at 
194-195, Dashwood House. 

A meeting of the shareholders of the Bradford Electrical Engineer- 
ing Co. (Ltd.) was held on 28th ult. A statement showing the 
position of the company was submitted, and a resolution was paesed 
in favour of winding up the companv voluntarily, with Messrs. J. H. 
Haley and G. E. Corfield as liquidators. The liabilities are put at 
about £1,200 and the assets are described as substantial. 


A meeting will be held on Jan. 4 at the office of Mr. G. Dundas 
Price, Finsbury House, Blomfield-street, London, E.C., to receive 
an account of the winding up of Headland’s Patent Electric Storage 
Battery Co. (Ltd.) | |. 

Harry Graham, electrician, &c., Albion-street, Huddersfield, has 
been adjudicated bankrupt. 

A dividend i8 to be paid to creditors of Wm. Aubert, jun., electrical 
engineer. &c., lately of 16, Harp-alley, London, E.C., and Taggs' 
Island Hotel, Hampton Court. Claims by Dec. 13 to Mr. L. B. 
Linnett, 42, Poultry, London, E. C. 


PATENT RECORD. 


APPLICATIONS FOR PATENTS. 


Nora. ~The under mentioned Applications (except those marked t) are not open to 
public inspection until after acceptance of Complete Specifications. Those marked * are 
open for inspection 12 months after the date attached to them, if they have not been published 
previously in the ordinary course. Names within parentheses are those of communicators 
of inventions, When complete Specification accompanies application, an asterisk is affixed. 


October 29, 1909. 
24,892 BRAMPTON & Оѕвокме. Conduit fittings for electrical and other purposes, and in 
the manufacture of same. (Date applied for, 10/4/09. Comprised in applica- 
tion No.-8,601, dated 10/4/09.)* 
24,901 BRADBURNE & DRAKE & GORHAM. 
ceiling rose boxes. 
24.916 BiccE & Burr. Induction coils or the like. 
24.927 LEwis. Fittings for telephones. 
24.950 BEgurTELL. Mounting incandescent electric lamps. 
24,958 Jevons. Electric welding. 
ds October 30, 1909. 
24.992 HiTcH. Devices for prevention of retardation in electric cables. 
25,022 FAIRWEATHER. (Aktiebolaget L. M. Ericsson & Co., Sweden.) 
telephone systems.“ 
25.028 MoroNEv. Telephone transmitters.* 
25,040 Royce & SHARP. Devices for automatically controlling electric circuits. 
November 1, 1909. het 1 ae 
. .Electric incandescent lamps. 
25.083 Taussic. Electric safety fuses. 
25.096 CowrER-CoLEs. Electro-deposition of iron. 
25.103 MUERE MuiRHEAD & Co. Condensers and artificial line for use in duplex 
telegraphy. 
25,112 GRAHAM. Telephonic receivers.“ 
25,129 HANSEN. Electric signalling systems. (Date applied for, 3/10/08.)*f 
25,132 Morse. Electric switches.* 
25,144 SmitH & Goop. Dynamo-electric machines or electromagnetic power devices. 
25.156 EVERED & EvERBD & Co. Electrical switches. 
О November 2. 1909. 
25. 175 SuapBN & KBicHLBv. Controlling mechanism for electrically actuated apparatus. 
Transmitting apparatus for electric signalling.* 
| Signalling systems. (Date applied for, 13/1/09.)*f 
25.230 LEcocHE. Direct-current electric motors. : 
25.236 pis 83 plugs for internal combustion engines. 
25.259 BURTON. Insulator.“ 
25.273 Tupor AccumuLatorCo. (Accumulatoren Fabrik Akt.-Ges., Germany.) 
storage battery separators. ® 
25,278 ScuurTz & Hort. Electric switches. 
November 3, 1909. 
25.288 Воотн & Boot. Installations of electric incandescent lamps connected in series. 
25,365 Marks. (Societa Anonima Italiana Gio Ansaldo Armstrong & Co., Italy.) Operat- 
ing ships’ rudders by electricity.“ 
25.373 MENsiNG. Arc lamps. (Addition to No. 3.243/04.) 
25,383 REDFERN. (Compagnie Générale d'Electricite, France.) Soldering the filaments 
of incandescent lamps.“ Р | 


Device for securing electric ceiling roses to 


Common battery 


(Date applied for, 


Electric 
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November 4, 1909. 
‚390 Mout. Arc lamps. 
,407 KRAMER. Wireless telephone installations. 
‚445 Norpentort. Electric fuses. * 
449 W. T. HgNLEY's TELEGRAPH Works Co. & PENN{NG. Coupling devices for elec- 
tric cables. 
‚452 Lanzarotti & CRESPI. 


bb 


Wireless train telegraph. 


November-5, 1909. 

‚511 Ripincs. Enclosed arc lamps. 

‚524 CALLENDER's CABLE & ConsTRUCTION Co. & Warb. Construction and operatio 
of mechanism for the opening and closing of switch blades on contacts controlling 
electrical circuits. 

.536 SIEMENS Bros. & Co. & DigsgLHonsT. | Insulator for high-tension electric circuits. 

‚542 COMPAGNIE GENERALE RADIOTELEGRAPHIQUE CARPENTIER, GAIFFB, ROCHEFORT. 
Wireless telegraphy or wireless telephony. (Date applied for, 13/11/08.)*f 

551 JAKOBSEN & JENSEN. Electric switches. (Date applied for. 11/8/09.)*t 

VANS. Fire preventing devices for electric lighting, heating or other installa- 

tions. (Addition to No. 21.308.06.) 

.974 Dier & WHiTCHER. Electric gas lighters.* 

‚577 WoopxHouse. Electrical wiring systems. 

‚581 GESTETNER. Protector for the mouthpieces of telephones and the like. 

25,586 ELLISTON & MARR VAT. Electric driving. 

November 6, 1909. ` 
Control of vehicles employing electrical transmission of power. 
Telephonic communication without connecting wires. i 
(Date applied for, 
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25,629 BURLEIGH. 

25,639 MATTHEWS. 

25,659 Siemens & HALsKE AKT.-GEs. Printing telegraph receivers. 

| 12/11/08.) *t 
25,668 FERNIE. Operating electrical switches or other devices on three-wire systems. 
November 8, 1909. 

25,684 Е всткіс & OnpNANCE Accessories Co. & GARNER. Radiators or coolers. 

25,711 Pgarson. Switch for use with cranes and other machinery operated or controlled 
by electrical means. 

25,718 KELVIN & JAMES WHITE & CLARK. Magnetic compasses. 

25.719 Hoscoop. Indicating connectors and regulators for electric circuits. | 

25,733 SigMENs Bros. Dynamo Works. (Siemens-Schuckertwerke G.m.b.H., Germany.) 
Electric fuse fittings. (Addition to No. 8,263,09.)* | 

25,734 Sıemens Bros. Dynamo Works & KLoss. Electrical propulsion of ships. 

25,757 Quinn. Telephones and the like. 

25,760 CAMPBELL & HAvwARD. Plug for walls and other places. 

25,785 Parsons & Law. Alternating-current dynamo machines. 


` 


SPECIFICATIONS PUBLISHED. 


1908 SPECIFICATIONS. 
16,285 CHLORIDE ELECTRICAL STORAGE Co. & IMBERY. 
of electric current on failure of the main supply. ; 
18,430 FEssENDEN. Producing high frequency electric oscillations, more particularly 
applicable to wireless signalling. (Date applied for, 16,9/07.)- 
20,466 FESsENDEN. Wireless signalling. (Date applied for, 10/10/07.) . 
21,481 ERICH Driving shafts electrically at high speeds. (Date applied for, 
1 .) * 
23.413 Lamkin & Nuwwick, Electrical wiring. D 
23,546 BUTTERWORTH & VBEvERs. Electrically-operated tramway or like points. 
23.796 LgcocHE. Magnetic power transmission gear. (Addition to No. 15,780/06.) 
23,870 McCrimBLLAND. Electric current interrupter. 
24,038 Аввотт. Electrically heating liquids. 


Switching in an auxiliary source 


COMPANIES' MEETINGS AND REPORTS. 

ADELAIDE ELEOTRIO SUPPLY OO. (LTD.)—The credit balance for the 
year ended Aug. 31 was £24,260. Зз. 8d. After payment of the pre- 
ference dividend for the half-year there remains (including amount from 
previous year) an available balance of £20,830. 17s. 3d., which the direc- 
tors recommend should be applied to balance preference dividend 
£4,500, to ordinary dividend (6 per cent. for the year) £7,814. 19s. 9d., 
other accounts to extinguish suspense account £7,506. 13s. 3d., leaving 
£1,009. 4s. 3d. to be carried forward. During the year £40,156 was ex- 
pended on capita] account in the provision of additional land, buildings, 
plant and mains. The mains have now been carried into the majority 
of the extensive residential and manufacturing districts surrounding 
the city of Adelaide. The temporary supply of power to the Adelaide 
Municipal Tramways Trust was commenced in March last and is being 
maintained satisfactorily. At the end of the year the equivalent of 
91,338 8 c.p. lamps was connected for lighting (against 71,138 in 1908), 
and 2,369 H.P. of motors (against 1,837 li. P.), the total connections being 
equal to 167,146 8 c.p. (against 129,922 8 c.p.). n | 

BRITISH COLUMBIA ELECTRIC RAILWAY CO.(LTD.)—For the year ended 
June 30 the gross receipts show an increase of $339,099 (17 per cent.) 
and the net earnings $48,792 (0-6 per cent.) over the preceding year. 
From Jan. 1 the company reduced its charges for electric light by about 
17 per cent., and the rates now charged compare favourably with those 
of the largest cities of Canada. Various reductions in railway fares have 
also been made, and it was anticipated that these reductions would in- 
volve considerable diminution of profits, but the increase in the volume 
of business has more than compensated for the reduced charges. After 
providing for renewals maintenance, bonus to employés and amount 
added to capital amortisation fund, the net profit for the year amounts to 
£163,306. 6s. 9d., which, with £4,973. 18s. 11d. brought forward, makes 
£108,280. 5s. 8d. Deducting debenture interest and the preference and 
deferred ordinary dividends to June 30, £64,390. 18s. 4d. is available for 
further distribution and reserves. The directors recommend a balance 
dividend on the deferred ordinary stock at the rate of 8 per cent. for the 
six months to June 30, making 8 per cent. for the year (£20,000), the 
transfer of £37,329. 15s. 5d. to reserve, leaving £7,061. 2s. 11d. to carry 
forward. The number of lights in use at June 30 was 347,026, an in- 
crease of 59,402. The number of passengers carried during the year was 
25,183,739, an increase of 3,855,559. During the year £286,181. 11s. 9d. 
waa spent in extensions and improvements. ; 

Satisfactory progress has been made with the construction of the 
Fraser Valley branch to Chilliwack (65 miles), and it is estimated that 
the first section (21 miles) to Cloverdale will be shortly open for traffic, 


апаа further section (22 miles) to Abbotsford will be in operation towards 


the end of January, the whole line being completed and in operation some 
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time during the spring of next year. Various extensions in the districts 
adjacent to Vancouver and New Westminster have been undertaken, 
aggregating altogether about 31 miles of railway. The company has 
also built a short new branch line from Victoria City. When these ex- 
tensions are completed the company will be operating 164 miles of line. 

In view of the demand for electrical energy, the directors have autho- 
rised the construction of a new dam at Lake Coquitlam, and the enlarge- 
ment of the tunnel between Lake Coquitlam and Lake Buntzen. It is 
estimated that this will enable the plant at Lake Buntzen to be gradually 
increased to about 62,000 H.P. At present the plant at Lake Buntzen 
is capable of generating 22,500 H.P., and an additional unit of 10,500 H.P. 
is in course of erection, and it has also become necessary to largely in- 
crease the company’s equipment for the construction of rolling stock. 

BULLERS LIMITED.— The directors, in the report for the year ended 
July 31, express regret at the death of Mr. J. T. Harris, which took place 
in December last. The depression in trade has continued with even 
greater severity, and sales have been largely reduced, both in volumc and 
profit. The buildings and plant and machinery have been kept in a state 
of efficiency out of revenue. The accounts, after paying directors’ fees 
and managing directors' salaries, show a profit of £3,932. 17s. 7d., which, 
with £906. 4s. 7d. brought forward, makes £4,839. 2s. 2d. The sum of 
£5,000 has been transferred from reserve, making a total of £9,839.2s.2d. 
The interest on the preference shares (£7,500) and a dividend of 14 per 
cent. on the ordinary shares (£1,875) have been paid, leaving a balance 
of £464. 2s. 2d., which the directors propose to carry forward. 

CASTNER-EELLNER ALKALI Co. (LTD.).—At the meeting last week the 
chairman (Mr. С. W. Balfour) said that the net profit, after the usual 
expenditure on maintenance, was £134.154, an increase of over £18,000 
over last year's figure. The year could not be said to have been a pros- 
perous year in the chemical trade, and they might congratulate them- 
selves that they were able to show such good results. In addition, the 
increase in net profit arose not only from onc trade product of the com- 
pany, but on almost every product which the company turned out. 
That was satisfactory, as showing that the company was on a broad 
basis of prosperity. After deducting for debenture interest and for the 
interim dividend paid in May, the net available balance was £117,711. 
They had carefully considered the question of depreciation, and they 
had come to the conclusion that £35,000 was, in existing circumstanccs, 
by no means too great a sum to be set down for that purpose. The 
genera] reserve fund was started last year. and they proposed to carry 
£25,000 to it, making the total amount standing to general reserve 
£37,500. If that was agreed to by the meeting there would still be a 
sum sufficient to pay 9 per cent., making 14 per ceat. for the year, leaving 
£15,840 to be carried forward. 

PROVINCIAL TRAMWAYS CO. (LTD.)—Subject to final audit, the d'rec- 
tors recommend a final dividend of 4s. per share on the ordinary shares 
for the year ended Sept. 30, making a total dividend of 7s. each for the 
year. £8,000 has been set aside for reserve and depreciation in respect 
of various undertakings belonging to the company, leaving £2,685 to be 
carried forward. 

RICHARDSONS, WESTGARTH & CO. ‘LTD.),—Sir C. Furness, M.P., at 
the annual meeting on Saturday, said trade conditions throughout the 
period under review had been such as to render the earning of any sub- 
stantial profit impossible, and it was only by the exercise of the greatest 
economy at every point that they were able to show a balance on the 
right side of the account. Apart from warships and Government orders 
the total volume of marine work contracted for had been fully 50 рел 
cent. below the normal capacity of the various shipyards and engine 
works, and the literal hunger for orders had been such that in many 
instances contracts had been accepted at figures below the cost. of labour 
and material, and altogether regardless of establishment charges, in 
order to prevent an entire stoppage of first one and then another of the 
important undertakings concerned. A new order of things was beginning 
to prevail, and whether trade be good or bad, they would have to take 
seriously into account an ever-expanding increase in foreign competition. 
The arena of the conflict was enlarged year by year, and if British manu- 
facturers were to hold their owa some form of intelligent co-operation 
amongst themselves would have to come into being. 


WESTERN UNION TELEGRAPH CO.—The annual report for the year 
ended June 30, 1909, states that the capital stock outstanding is 
$99,817,100, of which $30, 131.51 belongs to and is in the treasury of the 
company. The bonded debt at the close of the year was (as at June, 
1908) 838.645.000. The year’s revenue was $30,541,072.55 (an increase 
of $1,958,800.46) ; expenses were $23.193.965.66 (increase $1,985,249.67) ; 
net revenue was $7,347,106.89 (increase $3,944.110.13) : interest on 
bonds required $1.732,250; and profits were $5,614,856.89 (increase 
83.944. 110.13): $2,739,435.50 was appropriated for dividends (increase 
$1,024,864). and there is a surplus of $2,875,421.39 (against $43,824.74 
deficit). The total surplus at July 1, 1908, was $14,393,856.44, and at 
June 30, 1909, $17,269,277.83. There were 211,513 miles of poles and 
cables (against 208,477 miles at June, 1908); 1,328.500 miles of wire 
(against 1,359,430); and 24,321 offices (against 23,853). 68,053,439 
(62,371,287) messages were sent during the year. Apart from the fact 
that the comparison is made with the adverse conditions of the previous 
year, the figures show that the company has participated fully in the 
improvement in all lines of business which is being experienced through- 
out the country. 5,682,152 more messages were handled, with a re- 
sultant gain of $1,958,860.46 in the gross revenues, which, under all the 
conditions, makes a satisfactory comparison with the figures of previous 
years. Disbursements on construction account aggregated $947,295.77 
($191,210.97 less than the previous year) Contracts covering 4,073 
miles of railroad were closed during the year with railway companies. 


————— —Z—— 


NEW COMPANIES, STATUTORY RETURNS, 
MORTGAGES AND CHARGES, &c. 


NEW COMPANIES. 


BRATT, COLBRAN & CO. AND THE HEAPED FIRE OO. (LTD.) (106,152.) 
Reg. Nov. 27, capital £350,000 in £1 shares, to take over the business 
formerly carried on by L. G. J. Bratu aud J. B. Colbran as Bratt, 
Colbran & Co. Private company. First directors, L. G. J. Bratt 
(chairman and man. director) and A. S. Gibson (both permanent). 
Reg. office, 10, Mortimer-street, London, W. 

Р. BURKS & CO. (LTD.) (106,099.)—Reg. Nov. 24, capital £10,000 in 
£1 shares, to acquire the business carried on by F. Burks & Co., and 
to carry on the business of electricians, electrical engineers, manufac- 
turers of electrical instruments, telephones and other apparatus, &c. 
Private company. First directors, F. Burks and F. C. Poulton 
(managing directors) and V. Bramall, C. Stephenson and T. L. Miller. 

FERABIN LAMP & ELECTRICAL ACCESSORIES (LTD.) (106,073.)— 
Reg. Nov. 23, capital £15,000 in £1 shares, to adopt an agreement 
with A. Wedekind for the acquisition of the benefit of a certain 
existing invention, and to carry on the business of electricians, gas 
and mechanical engineers, manufacturers of and dealers in lamps and 
electrical accessories, suppliers of electricity, &c. First directors, 
J. 8. Sommer, L. Ridout, J. W. W. Agnew and J. G. Riadore. Reg. 
office, 266, Mansion House-chambers, 11, Victoria-street, London, E.C. 

NEW MOTIVE POWER (LTD.) (106,124.)—Reg. Nov. 25, capital 
£20,000 in £1 shares, to construct, manage or control in England, 
railways, tramways, trolleyways; manufacturers of and dealers in 
flying machines and other vehicles, electricians, electrical and general 
engineers, &c. Private company. First directors, S. Constanduros, 
W. G. Coxen, F. G. Rice, J. V. Sherrin and W. L. Smith. 


STATUTORY RETURN. 

CONSOLIDATED SIGNAL CO. (LTD.) —Return to Nov. 1l gives capital 
as £425,00) in 220,000 preference and 205,000 ordinary shares əf £1 
each, 214,195 preferred and 150,548 ordinary shares taken up. £1 per 
share called up on 27,810 ordinary and 24,999 preference. £52,839 
paid, £311,904 considered as paid on 122,708 ordinary and 189,196 pro- 
ference. Mortgages and charges, nil. | 


MORTGAGES AND CHARGES. 

BRITISH TUNGSTEN LAMP СО. (LTD.) -A memorandum of satisfac- 
tion to the extent of £200 on Sept. 15, 1909, of debentures dated 
May 18, 1909, securing £4,00,0 bas been filed. 

ROMAPAC TRAMWAY CONSTRUCTION CO. (LTD.)—Particulars of 
£1,600 debentures, created Oct. 18, have been filed, the whole amount 
being now issued. Property charged, company’s undertaking and 
property, including uncalled.capital. No trustees. 


CITY NOTES. 


— 


MEMORANDA (Dec. 2).— Bank rate 5 per cent. (since October 21, 
1909). Price of silver, 233d. per oz. Consols 8212—85 for money; 
831—832 for account. Consols Pay Гау, Jan. 3; Stock and Shares 
Continuation Days, Dec. 8 and 27; Ticket Days, Dec. 9 aud 28. 
Pay Days, Dec. 10 and 29; Mining Shares Carry Over Day Dec. 7. 

ces OF METALS (London). Copper, cash, 583 ; three monthe, 
5911. Lead. English, 153—138; foreign, cash, 135,4; Spelter, cash, 
23—23}. Tin, English, 139—141; foreign, cash, 142} ; three months, 
1443. 4ron, Cleveland, cash, 50/1, and three months, 51/-. Magnet 
Steel (price supplied by W. F. Dennis & Co.), £55. 


ARON ELECTRICITY METER (LTD.)—The transfer books and register 
of members will be closed from 6th to 14th inst. inclusive. 

CALCUTTA ELECTRIC SUPPLY CORPN. (LTD.) -The number of units 
delivered to consumers during the four weeks ended Oct. 29 were 
сес compared with 520,850 units in the corresponding four weeks 
of 1908. 

JOHNSON & PHILLIPS (LTD.)— We are informed that Mr. Frank 
Sydney Paterson has resigned his seat on the board of this company. 

MATHER & PLATT (LTD.) — At an extraordinary meeting on Friday 
alterations were made in the articles of association to give effect to а 
recommen- dation of the directors regarding the capitalisation and dis- 
tribution of £200,000 of the reserve as a bonus by the allotment of 
200,000 fully paid ordinary shares of £1 each. The existing £10 
ordinary shares are to be sub divided into £1 shares. 

MORECAMBE TRAMWAYS CO.— At the meeting on Friday the chair- 
man (Mr. W. H. Pickles) announced that the board had come to the 
conclusion that the present horse cars must be replaced by mechanical 
traction. 

STOCK EXCHANGE NOTICE8.— The Stock Exchange committee have 
granted a quotation to a further issue of £318,930 4 per cent. first mort- 
gage debentures stock of the London United Tramways. The committee 
have been asked to grant a quotation to a further issue of £182,570 44 per 
cent. debenture stock of the Charing Cross, West End d: City Electricity 
Supply Co. (Ltd.). 

UNITED TRAMWAYS OF MONTE VIDEO (LTD.)— The directors have 
declared an interim dividend at the rate of 4 per cent. (2s. per share), 
less tax, on the ordinary shares for the past half-year. 


- 
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SHARE LIST. 


RECEIPTS. RATE 
| NAME. Wed. een сант. DIVIDEND 
LINE. Week 3 Inc. or Dec. AGOREOATE. р a —————————— Deo. L — 
ended. B (a) [No. SE Amount [nec Dec. Electricity Supply. £ s. d. 
Bournemouth & Poole Elec. Sup. Ord. ... 94—10 |6 0 0 | Mar, Sep 
Ў £ £ £ £ | : Do: E par ra a Cum. oie „ id 10 ‹ 19 0 reb Aug 
Aberdeen Corpora On... ° е eo ee’ ee P | n . Secon ооеоее е — eb, u 
Airdr ie Nov. 19 203 | — 13 | 46 10,109 |— 112 St 4 4r t per Cent. eb. Stock (red.) . Es, 4 5 6 jan july 
Anglo- Argentine dide ЕТА „ 25 | 40,277 | + 812 | 46 1,884, 401 |+ 111.678 5| 2/0 Bromley 1 ent) El. Lt. & Power Shares. 4t—4} | 5 15 9 | April, Oct 
Ayr Corporati 27 163 | — 14 | 28 9,612 |— 125 f Do. Ist Debs... 91 —94 | 4 15 9 | May, Nov 
Baker St. & Waterloo Ry. » 27| so v з 21 65,270 + 1% [ Brompton & Kensington Elec. Sup. Ord. 6 { 613 6 March. s 
G—U— * » eem , m UR «оозе» ее» о вз оэ еә ө өе ө о а — ar. 
Barrow . „ 19 194 | — 11 | 46 10,749 |— 594 J К ы diet. Sup. Co. 4% Guar. Deb. Stock} 96 —9 4 1 O§ June, c 
Bath Electric Trams. Ltd... , 24 592 | — 29| 47 36,371 |+ 1,315 F Charing Cross ( ene City) El. Sup. Co. 31—1 6 1 6 eb, Aug 
Birmingham Corporati on. „ 27 6391 — 46| 35 | 228284 |+ 6,433 Do. 4j per Cent, Pref. ................ 4—4 414 6 Feb., Aug 
Birmingham & Midland. „ 12 847 | + 36 | 45 38,198 |+ 558 St. PS га Cent. Deb. Stock (red.) 98 —101 | 3 19 O | Jan, July 
Blackburn ation. „ 24 1,112 + 199 | 35 38,962 |— 1,212 B ое per Cent. Deb. Stock (red.) ...... 103 —-105!4 5 6 de 
Blackpool! and его! wel! » 27 201 | — 19 | .. i4 ты E 59 E eid асое пее o Cum. Pref. 1—9 ? с 0 Man, July 
Corpor Me evccsee ee ee е ee. ee de i vne a ec C up у ee 6 ee өө ә = о ө е 1 arcn .. 
Boney ee € Oct. 28 | R38,535 | — 26,495 | 43 |R1,624,170 |-- R81,705 | Do. 44 per Cent. Deb. Stock (red.) ...... 100—103 | 4 7 O | June, Dec 
Bournemouth Corporation: Nov. 24 1,164 | + €9 | 34 59,410 |+ 332 | City of London Electric Lighting Ord. .... 1041—10£ 5 13 0 eb, Au 
Bradford Co tion.. 27 331 46 | 34 170,023 |+ 5,178 # 1 Do. 6 per Cent. Cum. Pref. 111 ү 414 О jan, J 5 
ra ñ y — Я А 2 . о per Cent. Cum. Fref. ............ — an, July 
Brighton 5 аз ‚| „ B 679 | — 56 35 35,08 |+ 1,585 d St. Do. S per Cent. Deb. Stock (red.)........ 121 —124 | 4 0 9 June, Dec 
Bristol Trams & s age » 2 1835 H 58 27 | 155,314 |+ 9,642 | ео v r en 2 5 1 | deeds 0 103 476 дат Ј D 
Corpor Oli » . П ee ee ee | ип O urnam ec. oe 0 == ee ril, t 
Bares seal о дзе „ 28 222 | — 17 35 9,310 |— 241 | Do. 5 рег Cent. поп Cum. Pref. ........ 24—3b | 7 13 10 April. Oct 
Bury Corporation ........ » 2B 989 | — ё5 | 135 40,965 |— 381 | кошун of London Elec. Supply Ord. ...... 71—8 6 0 О | Feb, Aug 
Calcutta Tramways s „ 22 |R90288 | + в1,016 | 21 1,047,216 |+ R52,804 | Do. 6 per Cent. Cum. Pref. ............ 104—114 | 5 8 O | Mar, Sept 
Camborne-R —Ó » 24 110 | — | 48 5,900 |— 231 | 85 po 41 per Сед Cent. LE Ic m (red.) ...... | 98 95 4 3 6 әл, july 
Cardiff Corporation........ Р we - ©» - "T o. Secon GS d — 4 9 0 : 
Cavehill..... В РУР » 19 57 | — 3, 46 3.998 |— 100 | Folkestone Electricity Supply Co. Ord. . 4—4 512 6 April, Oct 
Central London Railway ..| , 27 | 5,734 | + 139 21 110,196 |— 43,077 | Do. 5 рег Cent. Cum. Pref. ............ abst 4 13 O | Mar, Sept 
Charing C., Euston & H' чес „ 27 | 3,945 | ＋ S35; 21 530 |+ 5,240 {| St. Do. 4} Ist Deb. Stock п) ——— 97 —100 | 4 10 0 | Feb, Aug 
Chatham & Dist. Lt. Rys. . » 29 675 | — 34 | 47 38,79? |+ 1,600 Hove Electric Lighting Ота............... 61—71 | 5 17 0 | April, Oct 
City & South London Rly... „ 28 | 3,453 | + 285 21 65,856 |+ 2.350 Kensington & Knie ре Отд.......... 7—7} 5 6 8| Feb, Aug 
City of Birmingham ...... „ 19 2,732 | + 88 | 46 129,701 |+ 2,650 Do. per Cent. “ist Pref сузш eae xS 5i 414 6| Jan, July 
Colchester Corporation , 24 143 | + 11 8 2618 |+ 495 | St. Do. 4per Cent. Deb. вс, (red.)........ 95 —9 420 is 
Cork Electri ms Co. 25 381 75 | 47 21.207 627 [St. Kensington & Kngtb . & Notting НШ 
ams Co..... Ур — Р — 
Croydon Corporation ee „ 19 1,476 | + 227 | 46 299 |+ 4,544 Co. ( Joint Station) 49, De Deb. Stock (red.) . 964—994 | 3 19 6 | April, Oct 
Devonport & Dot Trams » 19 317| — 121 46 17,015 |— 4,469 [St Kent ес гоме. 5855 NV us 2 ib о pen: у 
Dover Corpor O)) e ee е ee oe ee ngon ec Cc цо У осооеосооеве э в — ar, t 
Dublin & рек Railway » 26 98| — 106 21 3,132 |+ 58 Do. 6 per Cent. Pref F 41—51 5 16 6 | Mar, Sept 
Dublin United ........ TT MD 1 ы — 109 2 375 + 1,864 [St Де Ө Сеп Ist Mort ЄР e 92 —95 |4 4 O| Jan, July 
5 nes i 2 1.050 — 84 728 | 32975 — 857 Do d e Cent t 8 410 0 1 
o „ „ 2 Шз | ites у "e| 3% Do $f Per Cent Mort Des. Store red) 106—109 319 6 fon "t 
Exeter ation........ " — 2 е | St. о. rer Cen ort. De ock (г — 6 an, July 
Gateshead & Dist. Trams » 19 959 | — 32 | 46 45945 |— 525 100 44% | Midland Elec. Corp. for P. D. Ist Mort. Ded. 98 —1 4 10 0 ] 8 855 
Glasgow ошо: decas „ 27 | 16,143 | — 465 $26 436,429 — 7,501 105 2% Newcastle & са Ltg. Ord. ........ 9 85 З P: 8 Feb, ME 
Glossop ЛҮГҮ ee . ee ee oe per n ee ва е — an, July 
Grivesend- Northfleet...... 5 19 190 | + 18 46 9,764 |— 3 e Newcastle Elec. Supply Ота............... 4 —4} ia Be ug 
Great Northern & City Rly...) , 27 1,503 | + 62 21 { + 151 Do. A per Cent. non Cum. Pref. ........ 44—4} |5 6 O| Feb, Aug 
Ct. Northern, Piccadilly, &c.| , 27 | 6,010 | -+ 580 21 111.780 |+ 4,455 [| 100 Do. 4 per Cent. Mort. Deb. (red.) PAIS 97 —93 ,4 1 8 jan, July 
eek tramways .. 2 19| 48 f 2 46 | 29079 |t 103% | North мено 7)... еы EMI FU 
ramways „ А — Orthern undes ес. DUP. ............ — nus ar, Au 
Hastings Elec. Trams Co. ж. 29 679 | + 79 | 21 24,268 |— 480 100 43 Do. 41 per Cent. Deb. ................ —91 |5 0 O| Jan, July 
Hong ag Jr г „ 27 | $8,960 | -+81,447 8 | $70,932 |+ 88,173 Oxford E ill ЕССЕ G cse p E дае 124—134 : 5 0 Min : 
Huddersfield Corpn. ...... . = oe .. .. > xfor ectric .. 8 = arc 
Hull Corporation. ees » 27| 2518, + 69 | 34 8939] |+ 3,310 [St. Se jar ре ene Dee аса 5 i ee ї i 0 ]ап, July 
! Шога District Council. А e s ES m ex ames' all Ma ес. Отд........... = eb, Au 
еа District Council .. » 24 120 | + 1 NT 4,685 |— 245 / Do. 7 per Cent. Pref................ ee. 7—7 413 4 Feb, hee 
| ‚ Ipswich Corporation ...... nt 227 286 | — 10 35 14,345 |+ 143 [St. % | Do. 3i per Cent. Deb. Stock (red.) 84 — 3 19 6 pan July 
Isle of Thanet Co. ........ » 27 216 | — 33, €» 2805 |— 199 б» Smithfield Markets Electric Sup. Ord....... үс! 2 eb. 
jan C „ 19 107 | -+ 10; 45 5,404 |+ 500 South London Electric Supply Ord......... 21 —3 6 16 O | April 
eee r$ Si zz imt БЕЕН e 
r stric i ; — u etro sib — P 
Kilmarnock Corporation Же ac 24 125 | — 11 23 4,147 — 159 1 Do. 7 per Cent. Cum. Pref. ............ 10—14 (518 0 Feb, Aug 
Lanarkshire Trams Co. .... » 29 1,137 | — 1! 47 61,288 |+ 434 | St. 4 : u Ist Deb. Stock (red.)............ 1 103,4 7 О | April, Oct 
Lancashire United ........ » 24 079 | — 163 | 47 62,009 |— 766 5| 2/6 | Urban Electric 1 о АЕН Е i—i js April, Oct 
»Leaming ton » 19 132 | — 50 46 8,203 + 157 2/ Do. 5 рег Cent. Cum. Pref. ............ 14—11 n April, Oct 
Leeds Corporation ........ e 21 158 + 2 34 237,338 ＋ 6,325 [St. 44% West 1 105 per са st мо Deb. n =й 2 M : Apa epe 
Leicester Corporation...... ” , s es ra Sk estminster Elec. Sup. Отд............... — ar, 
Leith Corporation 8 » 27 493 | + 20; 28 17,394 |+ 2,119 4j per Cent. Cum. Pref............. 5 —5 4 2 0| Jan, Joly 
Lincoln Corporation ...... » 27 104 | — 1| 35 4256 |+ 138 | Ele е Railways and Tramways. 
Liverpool 5 GE End li 0 "UM I 1,758 || St. Baker St. & Waterloo 4% Perp. Deb. Stock] 97 -99 | 4 1 0 Дат, July 
Нуетроої oeColwynBarRy.| © 26| 1056 — 9 152 14212 |+ 2,196 | De. 5 per Cent. Cum. VVV i в оо | Jen. July 
*London County Council., 13 | 37,801 | + 3,454 | $32 1,206,557 |+ 52,302 lis Do. 41 Pist Mort. Deb. Stock (red.) ...... 85—89 5 1 0 Дат; Осі 
London United .......... „ 27? 4,848 | — 259 | 32 285,813 |— 28,943 St. B'ham & Midland Trams 44 1st i Stock. 87—90 |5 0 0 an, July 
от Corporation .... 27 a341!— 8 34 6507 |— 404 "Бо. Cum. Pre T eis 5 2 6 : 1 6 eb, Aug 
Manchester Corporation „ 27| 13791 | — 646] 35 | 521,327 |— 7,666 || st | 4 per Cent Deb. с... ons ‚| 100 —101 | 3 19 0 | Feb, Aug 
Mersey Railway .......... „ 27) 2,129 | + 154] 21 40,955 |+ 1,662 ( British "electric ната Ord) loeo ese § —1 e June, Dec 
Merthyuhnrr „ 19 179 | — 46, 46 9719 |— 121 Do. 6 per Cent. Cum. Pref. ............ 2—2 |10 S O| Feb, Aug 
Metropolitan Dist. pata: „ 27 | 10,515} + 3991, 46 | 206756 |+ 10,653 St. Do. 5 Cent. Perpetual Debs............. 84 --87 5 17 о | April, Oct 
Metropolitan Elec. Trams . „ 19| 5,7981 + 439| 46 | 288072 |+ 21.46 || St. ) Do. 4} per Cent. 2nd Deb. Stock........ €) —65 | 618 0 | May, Nov 
Middleton „ 12 282 — 10 46 15.502 |— 84] St 3% | Central London Ordinary Stock .......... 6! —63 |4 :5 0 | Feb, Aug 
Nelson Corporation. , 27 112 | + 2 | $34 4,855 |+ 125 [ St. 49% | Do. 4 per Cent. Pref. Stock ............ 84 —86 |413 0 Feb, Aug 
Newcastle-on-Tvne Corp. . „ 27 3,787 | + 2| 34 134,972 — 1,33 St. 124% | Do. Deferred Stock... —46 |5 8 6| Feb. : 
Newport (Mon.) .......... » 26 592 — 36) 35 | 22995 |— 349100 4% | Do. 4 per Cent. Debs 101 —103 3 18 О | Jan, July 
Northampton Corporation.. , 26 388 — 13 |35 16963 | 672 | St. 4% | Charing X, Euston & Hmpstd Per. Deb. Stk. 95—97 4 2 6 jan. July 
Oldham, Ashton & Hyde ..| ,, 19 525 T 13); 46 25967 |— 1,173 5| 2/6 | City of Birmingham Trams, 5 % Cum. Pref. — 44—5 4 17 5 Aani Oct 
Oldham Corporation „ 28| 1528| — 369| 35 | 65370 — 4564 | 100 4% | Do. 4 рет Cent. Ist Mort. Debs. ........ 99 —103 | 3 17 6 | April, Oct 
Perth (N. B.) Corporation ..| „ 24 122|— 18 27 4475 — 13 St. | 139; City & South London Rly. Con. Ord. 201 5 6 6| Feb, Aug 
Perth (W.A.) Elec. Trams . „ 26] 1,360 | — 12 47 856 — 833 | - | соу 5 per cent. Perp. Pref. (1891) ...... 108 —110 | 411 0 | Feb, Aug 
Peterboroug Xm E 19 101 | + 2| 4 5,504 — 430 || St. | 5% Be. (1896) FV 104 197 4 13 6 8 Aug 
Potteries de. e 96 —109 |5 0 0| Feb Aug 
Preston Corporation ...... » 24 607 — 81 21 19.977 |+ 37 | St. 4% | Do. 4 per Cent. Perpetual Debs......... 100 —102 | 3 18 0 | May, Nov 
корап Согрогайоп.. " T d = = 48 2 т 1059 10 6/0 Dublin United Trams, 6 per Cent. Pref..... 1 2-5 4 7 6| Feb, Aug 
3 » ax , 0j .. ateshead an ct Trams Ord......... ©» "P 
Salford Corporation T » 19 e Е 162 16 cece » 555 10] .. СЕ Northem A ao Rly. pee wid d. І i 4 г» Avs 
Sheffield Corporation ...... „ 28| 5379 | +  38| $35 | 199,890 |+ 1,348 | s. 4% | S Not per Cent. ff! 9591 4 3 о | Jan, July 
Singapore Trams.......... „ 27 | $8638 + $117) 8 | 875908 |+ $3,939 5| 2/0 | Hastings & District Elec. Trams, 6% C. P.  1j-- ^ ar. Sept! .. 
South Metropolitan » 19 683 | — 19 46 | 37035 — 557 St. 4% | Do. 44 Deb. Ѕіоск.................... 74 — 514 0 | April, Oct 
South Stafís.............. » 19 855 | + 16 46 39,048 |— 1,618 10| 6°% | Imperial Tramways Ord. ................ 4 —4} ИЗ 6 8| Маг, Sept | .. : 
Southend Corporation » 24 347|— 14| 34 19,293 |+ 2,526 || 10| 6% | tDo. 6 per Cent. Pref................... —6 |5 0 0 | Маг, Sept | , 
Southport Tramways ...... » 19 209 | — 22 46 13,360 — 425 St. 41% | ро. 44 per Cent. Debs. ................ 76 —78 5 15 6 | Jan, July | .. І 
Stalyb'dge. V „ 27 692 | — 54 | $34 26141 |— 516 5 1/3 1. of Thanet E. T. & Lt. 5 per Cent. Pref. .. i—1 T ar, at is | 
Sunderland Corporation. . » 28 976) — 115 35 | 39828 — 1,915 [St. 4% | Do. 4 per Cent. Deb. Stock 58 6 7 0| Jan, July | .. | .. 
Sunderland District ...... » 24 418| — 25 4 1,720 |— 71 || 10| 5/6 | Lanarkshire Tramways .................. 9—10 |510 0 Leb. Aug ; 
Swansea Ошый у ӨӨӨ „ 19 897 | — 29 46 | 45,105 |+ 1,407 St. 5% Lancs. Utd 1, Trams, же Prior Lien Deb. Stk. 68}—90} 5 10 6 an, July 881 .. 
Taunton .. „ 19] f 1| 49 | 1928 + ii 10) 59, | Do. per Cent Pret recreo AE 5 0 0| FAQS | |. 
Tynemouth and District.. „„ 19 142 | + 3| 46 11,415 |+ 853 [St. 4% | Do. 4 per Cent. Deb................-.. 415 3| Jan, July к 
Tyneside Trams Co. ...... » 24 363 | + 12 | 21 9.254 {+ 329 10) 2/6 | London United Trams, 5% Cum. Pref. .... 21—2I M Jan, July 2] .. 
Wallasey District Council. „„ 27 734 | — 50 | 334 32,476 |+ 688 | St. | 4% Do. 4 per Cent. Ist Mort. Deb. Stock.. 63—66 |6 1 0 an, July E Y 
Mabel Ш Corporation errr » 2 ME — 2 1 138972 » 279 St. | Mersey Con. Ord. Stock 2—3 Wu eb, Aug | .. | .. 
on гроза. оп. n = Mie |r {1 | 1| 104 | Metropolitan Elec. Tramways Ord......... 21— is Mx es а 
West Ham Corporation ....| » 18| 2028 A] 33 | 78572 |+ azp || 110% | Metropolitan Elec. Tramways e 
Weston-super-Mare ...... » 19 3 | + 1| 46 7, + 397 1| 0/6 | Do. 5 per Cent. Cum. Pref. ............ ji 6 1 6! Feb, Aug 
Wolverhampton Co. ...... » 19 396 — 21) 46 | 19435 — 1,531 [ St. | 449; per Cent. Deb. Stock.. 93 —9% |4 14 O| Jan, July 9h 944 
Pallas sa Corpn. ... » 1 21 + 1 decl. quake ©1з4 [| St | 1% Metropolitan Railway Consolidated. 5 361—537 1 6 0 Feb Aug 374 36} 
У/техһат\.....‚..........| „19 85 | — 5 46 — 193 St. 31% po З} per Cent. Preference, esee 88 —90 3 18 ó Feb, Aug 89 | 88 
Yorkshire W.R. Trams „ 28 1.040 — 132| 48 57,154 ds St. 3% | Do. per Cent. A" Preference 85—87 |4 0 6 eb, Aug el 85, 
Yorkshire Woollen District. „ 19 8+ 64 46 42, + 360 St 3i Do. per Cent. Convertible Pref. . 83 —85 |4 2 6| Feb, Aug | 881 
St. 31% Do. 3 per Ent. Debenture Stock 91 —93 3 15 8 Jan, July | 921 91 
period last year. * [n calculating the yield allowance has been made for accrued interest but nol for redemption. - 


(a) These comparisons are with the 5 


PPartly electrical. } Minus 3 days. 1 Minus 2 days. §Plus3 days. Ў Plus 2 days, 1 Ex Dividend. 1 The London Stock Exchange Committee have declined to quote these. 
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Last] Price RATE BUSINESS ві LAST Price RATE BUSINESS 
к Divi- NAME, Wed., (РЕК CENT. ренә Week TO | E Dirvi- Wed.. PER CENT.| P DUE WEBK TO 
G DENDİ Dee. 1. |YiurpgD. ~~ Dec. I. pn. | КИ J. Deo.1. | Үвірвр. Dsc. | 
High · Low 
| Electric Railways and Tramways— Continued. | c. d i ез, | ем. High- Low 
St. 3 Met. Rly. 3} per Cent. A" Deb. Stock. 91 —93 3 15 an, July | 9 est. | est, 
St. | 125 Metropolitan District Railway Ord.......| 16 —16$ Е Fab, Aug iat 1 Telephones. c di 
St. | oe Do. Extension Pref. (5 per Cent. 48 —50 oo Feb, Aug i 48 Amer. Telephn. & Telegh. Cap. St. .... 143 —146 | 5 10 9 a. HT " 
St. 31% | Do. Assented Ext. Pref. (Int. Счаг. by : Do. Coll. Trust $1,000 4 per Cent. Bas %-8 4 2 0 Jan. July — Е 
ЕЕ а ее er sedet Anglo-Portug'se Tel. 5% Ist Mt. Db. Ste 101 —103 | 4 17 0 | Маг, Sept | 1021 | 
St. 30% | Do. 2 per Cent. Consoltd. Rent-charee 76 —78 | 317 О | Jan, July oe fees Chili Telephone "5 418 6 Чеш: s ji 
St. 4% | Do. per Cent. Midland Rent-charge 101 —104 | 3 16 0 jam iu 906| 7 Monte Video Telephone Отд... S 617 0| Nov .. is 
S o — ar ee 0 % %% %%% „%0⸗% ә + : 
St. | 3? Do. с Stock 4 per Cent...... „....| 95—98 |4 2 0 , р 141 Do. 5 per Cent. Pref. —1 5 14 6 , May, Nov .. 
St. 6% Do. E per Cent. Perp. Deb. Stock. ..... 139 —142 4 4 3| Jan July 1393 National Co. Pref. „ 106 — 106 | 5 11 o Feb, Aug | 107 | i 
St. 4% І Оо. 4 per Cent, ie евна 95 —97 426 Jan, July Mx * t. Do. Def. Stock ио '20 1224 418 0 Feb, Aug 1217 ІХ, 
5 .. New Gen. Tract. 6 per Cent. Cum. Pie. a ee May .... £s E Eee Do. 6 per Cent. Cum. ist ‘Prat БИШЕ; ЖЕТ 5 9 6| Feh, Aug ; 
D os | Potteries Electric Traction Ord. ........|- — ee April, O t ee Do. 6 per Cent. Cum. 2nd Pref 5 1015 9 0 Feb, Aug s 
1 0/6, Do. Sper Cent. Cum. Pref......... Me —} 6 14 0 | Feb, Aug „ Do. 5 per Cent. non-Cum. 3rd Pref.. 5—5 |4 9 0 Feb, Aug | ©. 
St. 410% Do. 44 per Cent, Deb. Stock.......... 84 —87 2 ‚2 6 | Мау, Моу M e. St. 37 Do. Deb. Stock 3} Cent. (red.) 98 —100 3 10 0 June, Dec 08 
1 0:7, ' S. Met. Pr Trams. & Ltg. 6% Cm. Pref. 1—1 9 12 O| Feb, Aug ++ | e St. e ent Deb’ Steck (red.)... 100 — 102 3 18 6 Jan, July | 100} 1% 
St. 4% Do. 4 per Cent. Deb. Stock... 60 —73 |5 9 5 Jan, July | ·· Pe. 5 sees 10—14 |510 о | April, Oct i 
100 5% Sunderland Dist. Elec. Trms. 5% IstMtDb.| 68 —73 |ó17 0 Jan, July £p Do. 6 per Cent. Cum. Prei... IA IA 4 11 0 April, Oct .. 
Se , Undered E.Rys. Lon. 6% in ids. -withcoup3 e UP Pd: di Do. 4 per Cent. Red. Deb. Stock 84—54 |4 9 ©} Jan, July | .. 
о; горелок — z „ gon крет Меп сес. T ET, | 
t 4400 Do 445 оор ове. ва |5 2 0 = 871 87} аам S. Egypt 41 b. Stk. (red.) p ES сз : 13 $ To July "UA 
Bo) as ber CONI CO oe Ord... і SUN а abes es Do. 5 рет Cent. Cum. Prein. . 5й—5Ң |410 6 | June, Dec "E 
ro) АЕ O. |4 nt um VF == ee eo е0 ee . . re е ь an 1 j 
St. 44 Do. 4i per Cont. Ist Debs..ꝑ 81 4 5 6 0 | Jan, July ee эе Do. 4j Deb. St. Red.................| 104—106|4 5 6|] July St 
Electric Manufacturing, &c. А | 
St! .. | Anchor Cable Co. 4} %, Deb. Stock .... 102 —104 x 8 — е Financial, Investment, &c. | 
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NOTES. 
The Populssity of Tramways. 

ALTHOUGH many of the smaller electric tramways in this 
country have not proved very successful from the financial 
point of view, the larger undertakings have, in most cases 
shown their value by contributing to the relief of the 
rates, even after making ample provision for the future. 
One of the most successful electric tramways is that owned 
by the Manchester Corporation, as may be partly gathered 
from the fact that during the last seven years it has handed 
over to the City Fund no less than £352,000, or an average 
of over £50,000 per annum. At the same time a sum of over 
£509,000 has been allocated to a rcserve and depreciation 
fund, which latter, after providing for renewals carried 
out, amounted on March 31st last to £400,779, the total 
outlay on the undertaking at the same date being 
£1,857,000. Although objection is scarcely likely to be 
taken to the provision for depreciation, the policy of con- 
tributing so liberally to the relief of the rates is open to 
criticism, for it may be held that greater facilities should be 
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provided for the passengers where the profit is solarge. The 
tramways are at present well patronised, since the number 
of journeys per annum per head of population served is 
estimated at 182, compared with a figure of 160, given by 
Mr. W. M. Morpbey last year, for the average of six large 
British towns, 186 at Berlin, and 157 as the average of six 
large German towns. | 
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Energy Consumption on Tramways. 
IT is interesting to observe the close agreement between 
the results achieved on the Manchester and (:lasgow Cor- 
poration tramways. In both cases repairs and maintenance 
account for 1:18d. per car-mile, whilst traffic expenses and 
revenue per car-mile differ by only a very small amount. 
The most noticeable divergence, however, is in connection 
with power expenses. As will be seen by our analysis of 
the accounts elsewhere in this issue, the cost of energy per 
car-mile at Manchester is stated as 1:83d., whilst in our 


| analysis of the Glasgow tramway accounts a few weeks 


ago the cost of power appeared as 0:444. per car-mile. At 
first sight the difference between these figures: is very 
striking, but it must be remembered that the latter figure 
only represents the works costs of generation, whilst the 
Manchester figure is based on the total cost of the energy 
purchased (at 1:044. per unit) and includes all capital 
charges, &c. The two figures are, therefore, not easily 
comparable. It is evident, however, that any saving which 
can be brought about by the introduction of car meters 
will be of far greater consequence in cases where energy is 
purchased at about ld. per unit, as at Manchester, than 
where tramways are supplied with electrica) energy from 
their own power station ; because in the latter, only some of 
the running costs will be affected. Thus, a saving of 10 
per cent. in the current consumption of the cars represents 
0:18d. рег car-mile at Manchester, and only about 0:04d. at 
Glasgow. Much attention has been paid in other countries 
to this question of reducing the current consumption »n 
tramways, and we may mention that the Grosse Berliner 
Strassenbahn have fitted every car on their system with 
current-recording clocks ; and although a staff of 13 clerks 
is required to keep the records of the motormen, the com- 
pany have found the expense and trouble amply justified 
by the economies introduced. 
Technical Examinations. | 

THE recently issued annual report on the work of the 
Department of Technology of the City and Guilds of 
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London Institute contains, in addition to the examination 
results of the present year, the remarks of the examiners 
on the work presented. As regards electrical engineering, 
the examiners state that there appears to be a tendency 
or? the part of candidates to rely merely on memory, with- 
out fully understanding the principles involved, whilst 
the sketches by students are characterised as very bad, 


showing no acquaintance with even the elements of 


engineering drawing. The examination results  cer- 
' tainly leave much to be desired, and the percentage 
of failures in the examinations in electrical engineer- 
ing appears to be larger than in any other subject. 
The percentage of failures was as follows: Elemen- 
tary grade 51:4 per cent., ordinary grade (continuous 
current) 83:2 per cent., ordinary grade (alternating current) 
64:3 per cent., honours grade 67:1 per cent. The fact that 


only 77 candidates passed out of 457 examined in the 


oidinary grade (continuous current) shows that either the 
teaching or the examination is at fault. In this connec- 
tion it will be remembered that the Association of Teachers 
in Technical Institutions have drawn up a series of recom- 
mendations in regard to the examinations, and these re- 
commendations are at present under consideration. We 
think that some of the examination questions are certainly 
‚ scarcely suitable as a test of the electrical engineering 
knowledge of the students, most of whom are connected with 
the practical side of the industry. It is noticeable that in 
the examination in which such unsatisfactory results have 
been obtained at least nine, if not 10, of the 12 questions 
involve mathematical calculations. This fact perhaps con- 
tributes largely to the high percentage of failures. Con- 
firmation oi this view is provided by the examinations in 
telegraphy and telephony, the examiner reporting that it 
seems almost impossible to frame a question of a mathe- 
matical character simple enough to be within the ability of 
more than а small percentage of the students. This 
. deficiency in elementary mathematical knowledge is at the 
root of the unsatisfactory results frequently associated 
with technical training, and requires the careful attention 
of the educational authorities. 
— 

Power Transmission. 

THE relatively small scale, compared with that to be 
seen abroad, on which the transmission of power over long 
distances is carried out in this country is largely due to 
the plentiful supply of coal available in most districts and 
à corresponding lack of water power. Another condition, 
however, essential to а general adoption of power trans- 
mission is the necessity of obtaining wayleaves at a cheap 
rate. In this respect less densely populated countries are 
at an advantage. Аз most water powers in this country 
are suitable for only small stations, it is evident that the 
cost of wayleaves is likely to prove a severe handicap by 
considerably increasing the standing charges of such under- 
takings. In a Paper read recently before the Manchester 
local section of the Institution of Electrical Engineers, 
and of which an abstract appears elsewhere in the present 
issue, Prof. MARCHANT and Mr. E. A. Watson draw 
attention to this point, and mention that in this country 
many water powers which have scarcely been considered 
of practical utility may ultimately be developed, provided 
the necessary wayleaves for the transmission lines can be 


obtained at а reasonable cost. In most cases such water 
powers will only be employed for supplying current for 
lighting and power 'to small towns and villages, since the 
power available is usually insufficient to prove of much 
value to manufacturers. In connection with the distribu- 
tion of power, it is interesting to notice, as mentioned by 
the authors, that in America the usual system of distribu- 
tion is by means of overhead wires at 2,200 volts pressure, 
carried on wooden poles in practically all but the largest 
towns, transformers being fixed to the poles as required. 
Where this method of distribution is employed, the capital 
outlay is, of course, reduced to a minimum, and it is pos- 
sible to reach consumers in localities where the cost of 
extensions would prove unremunerative if underground 
mains were employed. 


ALTHOUGH in this country, owing to the necessarily 
short length of most transmission lines, we are not likely 
to have any extensive experience of power transmission 
at 60,000 volts—which has become the standard pressure 
for three-phase lines in America—the authors' remarks 
on the limiting voltage will be read with interest. In 
this connection it is important to notice the effect of 
local conditions on the electric strength of air. Thus, for 
Lancashire, a factor of safety of 2:0 is recommended, com- 
pared with a factor of 1:2 in mountainous districts where 
the air is free from contamination. In regard to the 
authors remarks on modern practice in hydro-electric 
plant, we think engineers generally will agree as to the 
undesirability of a frequency of 60 cycles per second, 
which has been adopted very extensively in America in 
order to meet the requirements of electric lighting, a 
frequency of 25 cycles being retained for purely power 
schemes. In this country frequencies of 25 and 50 cycles 
per second have become standard, the latter, which is cer- 
tainly more satisfactory than 60 cycles, being adopted by 
a large number of the power companies. The Newcastle- 
on-Tyne Electric Supply Co. and its dependent companies, 
are, however, an exception, a frequency of 40 cycles having 
been adopted by these undertakings. From the manu- 
facturer's point of view this divergence is to be regretted. 


Mr. T. Commerford Martin, —The many friends in England 
of Mr. Т. C. Martin, late editor of the Electrical World” of 
New York, and now secretary of the National Electric Light 
Association, New York, U.S.A., will learn with sincere regret 
of the death of Mrs. Martin, which occurred on November 28th. 
Mrs. Martin (née Elizabeth Gould) was а native of Gravesend, 
Kent. 

Model Electric Home at Catford.—A propos of our descrip- 
tion of this interesting dwelling, we understand from the South 
Metropolitan Electric Light & Power Co. that the interest 
shown by the public has altogether exceeded expectations. 
The fact that this demonstration of what can be accomplished 
by the aid of electricity is not on the old lines of a model 
show house," but is a ** home in full swing," seems to have had 
great weight with the hundreds of people who during the short 
time which has elapsed since its opening have paid visits from 
far and near. 


Cable Interruptions. Date of Interruption. 
Assab Perm apre an eee vaa one July 8,1 
Dakar—Conakrʒd .. . ten Aug. 19, 1909 
Mozambique - Majungnga Uw ꝓ n . Oct. 11, 1909 
Balik Papan—K wandang...... ........... Nov. 1, 1909 
Réunion - Mauritius eene PER Nov. 3, 1909 
Puerto Plata - Martinique . Nov. 12, 1909 


Puramaribo—- Cayenne u . 2 Dec 7, 1909 
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Memorial to the late Sir Benjamin Baker.— On Friday last 
the dedication took place in Westminster Abbey of à window 
The window has 
been designed by Mr. J. N. Comper. It forms part of a scheme 
for nine windows in the north aisle of the nave, а feature of 
which will be standing figures, & king and an abbot, in each 
Beneath the figures, in this instance, are tablets held 
by angels, containing the words:—(1) “In memory of Sir 
Benjamin Baker, Civil Engineer“; (2) Forth Bridge, Assouan 


in memory of the late Sir Benjamin Baker. 


light. 


Dam. B. 1840. D. 1907.” 


Anglo-Norwegian Submarine Cables.— The Christiania cor- 
respondent of the Morning Post" states that the concession 
of the Great Northern Telegraph Company, in connection 
with the working of the submarine cables between England 
and Norway, expires on December 31, 1910. On the invitation 
of Great Britain a Treaty has been signed between the British 


and Norwegian Governments to the effect that the privilege, 
shall not be renewed from January 1, 1911, and that tele- 
graphic correspondence shall be undertaken by the two 
countries in common. The details concerning this arrange- 
ment have recently been concluded in London and Christiania. 
The new arrangement includes a reduction in the existing rates. 


New Design of Self-cooled Transformers. According to 
“Engineering News” there has been a demand for self- 
cooling transformers in sizes above the limit for which 
standard cases with corrugated sides can be designed. The 
heat radiating capacity of these cases has been sufficient in 
sizes up to about 750k.v.a. Above this point such cases have 
not been practicable and a new type has become necessary. The 
demand for larger self-cooled transformers comes from instal- 
lations where cooling water is not available or is expensive, 
where severe weather conditions cause trouble with the circu- 
lating system, or where it is necessary to reduce wages to a 
minimum. The new case consists of plain boiler iron, to the 
outside of which are welded a number of radiation tubes. 
These tubes are ina vertical position, and are given a 90 deg. 
bend at the top and bottom where they enter the case. The 
mechanical construction is strong so that there is little 
chance of a leak. Owing to the separation of the tubes the 
air circulates very freely among them, and the efficiency of 
the radiating surface is considerably higher than that of the 
ordinary corrugated ‘case. 


The Control of Electric Current.—A lecture on this subject 
was delivered in the Lecture Hall of the A. E. G. on December 
Ist by Mr. George Graf. The lecturer first dealt with the 
simple switching on and off of incandescent lamps, describing 
in this connection certain well-known apparatus, including dis- 
tance control switches, fuses and automatic equipment. In 
the second part of the lecture special attention was drawn to 
compliance with local conditions; for instance, in places where 
dust er dirt was permanent, it was no good any longer to use 
switches with metal or porcelain caps and fitted with open 
rngs through which lever handles protruded, but it was neces- 
sary that these apparatus should be carefully closed in with 
air- and dust-tight cast-iron cases, and that the handle working 
the switch should be of a suitable form and properly bushed, 
so that the most uneducated type of person should come to no 
danger through using it; while parts which had to be renewed 
from time to time should be so arranged that the change-over 
could not take place while the current was on. By the instal- 
lation of such material the safety of electrical installations 
would be greatly raised. The stigma of “laboratory equip- 
ment" would be made no longer possible, and the mistrust, 
which the public too often had with this class of apparatus, 
would disappear. 


The Money Value of One Day’s Telephone Service.— The 
^ Electrical Review and Western Electrician” states that a 
suburban telephone subscriber in the Boston district of the 
New England Telephone & Telegraph Co. took occasion 
recently to determine the actual value of one day's service 
in connection with his business. During this day he called up 


eight persons from his own telephone, received five incoming ! 
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calls, and called three times in the transaction of business 
on other lines than his own wire. The actual cost of this use 
of the telephone facilities of his community was 1s. 2d., 
the rental of his own instrument being 4d. and the in-and-out 
of town charges 10d. Assuming that the transaction of business 
took the same time over the telephone that it would have in 
a personal visit, and allowing one minute per call to obtain 
the desired person, it was found that the use of the telephone 
made a net saving of 34 hours, compared with the actual time 
it would have taken under the most favourable circumstances 
to make the rounds of the different parties in a well-planned 
trolley and steam railroad circuit. То have visited the called 
parties in person would have necessitated travelling 25 miles 
inside the metropolitan district, at a conservative cost of 2s., 
and this time would have been largely wasted so far as 
productive work went. This business man's time happened to 
be worth approximately 5s. per hour, so that the actual net 
saving in the day's use of the telephone was 18s. 6d. This 
was made up as follows: Credit to telephone, 34 hours at 5s., 
and fares for 25 miles; total, 20s. Debit to telephone (cost 
of service), Is. 6d. Net saving, 18s. 6d. The results clearly 
indicate that even to the man of small means the telephone is 
а definite money saver, and that its yearly net value to even 
a moderate sized community may rightly be expressed in 
millions of dollars. 


Current Topics. 


Under this heading is given each week a brief reference to 
some of the more important matters, of which further parti- 
culars will be found in the pages of the current issue. 


Dr. C. V. Drysdale contributes an article on- The Use of Iron in 
Dynamometer Wattmeters." 


An article is contributed by Messrs. Albert Campbell and J. L. 
Eckersley on “‘ The Insulation of Inductive Coils.” 

In a Paper read before the Institution of Electrical Engineers 
Messrs. L. J. Lepine and A. R. Stelling discussed the chief differences 
between German and British methods of finance and manufacture 
in the electrical industry. 

The Parliamentary events of the past Session, so far as they refer 
to the electrical industry, are dealt with in our Leading Article. 

In a paper read before che Manchester local section of the Institu- 
tion of Electrical Engineers, Prof. E. W. Marchant and Mr. E. À. 
Watson dealt with the subject of modern developments in the trans- 
mission of electrical energy at high pressures. 


The Associated Municipal Electrica! Engineers (Greater London) 
have drawn up a scheme for advertising the uses of electricity for 
lighting and power. The scheme includes the formation of a joint 
committee of representatives of municipal and company owned 
undertakings. 

А special meeting of representatives of the Associated Municipal 
Electrical Engineers (Greater London) and the London Companies' 
Officials Association was held at Hammersmith on December 2nd, 
and interesting Papers were read by Mr. Seabrook and Mr. Bell. 

Port Glasgow Corporation are negotiating with Greenock Elec- 
tricity Committee for а supply of electricity for power and lighting 
in Port Glaszow. 

Mr. F. Harman Lewis, electrical engineer to Leyton Council, has 
prepared an interesting report on an experiment which he has made 
in public arc lighting in Leytonstone-road. An abstract of the report 
appears in another column. 

York Citv Council are applying for sanction to a further loan of 
£5,000 for extensions of mains, &c. 

Some particulars of a scheme for the hire purchase of electric light 


fittings, &c., at Brighton, are given in our Municipal Notes. 


Reports Ьу Sir Alexander Kennedy on the Dewar-place and 


Me Donald-road generating stations of Edinburgh Corporation have 


been submitted to the Electric Lighting Committee. These reporta, 
which deal with future extensions of the stations, are abstracted in 
another column. 

An extensive scheme of public works extensions is about to be 
undertaken by Durban (S. Africa) Municipality, involving an 
expenditure of over £430,000, of which £100,000 is to be expended 
on electric lighting and £60,000 on tramways. 
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А seherne for electrifying the railway between Pretoria and Johan- 
nesburg (5. Africa) is being prepared. 

A project involving the expenditure of £1,000,000 is reported 
from Toronto in regard to the construction and equipment of 21} 
miles of electric tramways (including 3$ miles in a subway). 


Belfast Corporation are inviting tenders for a 1,500 kw. continuous- 
current turbo-dynamo set and condensing plant. 


The eight months' working of Belfast tramways has resulted in a 
surplus of 214.530, after making full provision for interest, sinking 
fund and other fixed charges. Fares show an increase of 1d. per car- 
mile over last year's return. 


Legal.—The hearing of an action brought by the Electrical Co. 
against Messrs. O. H. Thomas, Son & Co. for the price of certain 
electrical plant supplied to defendants' colliery, and for goods 
sold and delivered, was commenced at Swansea on Tuesday. 

Mr. Justice Swinfen-Eady has granted the petition of Raworth's 
Traction Patents (Ltd.) for confirmation of a resolution reducing the 
capital of the company to £20,625. 

At Dunfermline on Monday Sheriff Shennan heard further evidence 
in the prosecution of three officials of the Fife Coal Co. (Ltd.) for an 
alleged breach of the regulations as to the use of electricity in mines. 
Judgment was deferred. 


INSTITUTIONS AND SOCIETIES. 


GLASGOW LOCAL SECTION OF THE INSTITUTION OF ELECTRICAL 
ENGINEERS.—The eighth annual dinner of this Section took place on 
Wednesday, December lst, under the presidency of Mr. Geo. Tidd, 
chairman of the Section. Those present included Prof. G. Kapp, 
president of the Institution, Mr. W. W. Lackie and Mr. H. A. Mavor, 
as well as a number of local celebrities. In replying to the toast of 
The Institution Prof. Kapp said that the history of electrical 
engineering was largely made up of a race between this country and 
Germany and America. Sometimes one country was a little ahead 
and sometimes another, but in the long run this country was not 
found to be behind the others. He compared this competition to a 
race in which the horses were not always in the same position and in 
which there was no winning post. There was, he said, no finality 
in electrical engineering, and that made the rivalry between the 
nations all the more interesting. 


Roya Socirety.—Among the Papers read before this Society at 
their meeting yesterday afternoon were tbe following :—‘‘ On the 
Distribution of the Róntgen Rays from a Focus Bulb," by Mr. С. W. 
C. Kaye, and “ On the Nature of the Ionisation of a Molecule by 
an a-Particle," by Mr. R. D. Kleeman. 


Rovar INSTrrurrox.— The lecture arrangements at this Institu- 
tion are now completed up till Easter next. Among those which are 
likely to be of interest to our readers we may mention the following : 
A Christmas course of six illustrated lectures on Modern Electricity.“ 
adapted to a juvenile auditory, by Mr. W. Duddell, F.R.S. These 
lectures will have the following headings for their subject: (1) First 
Principles; (2) Electrical Instruments; (3) Röntgen Rays; (4) The 
Generation of Electricity ; (5) Electric Oscillations; (6) Electric 
Lighting. Three lectures on Illumination, Natural and Arti- 
ficial,” by Prof. S. P. Thompson F. R. S.; six lectures on Electric 
Waves and the Electromagnetic Theory of Light," by Prof. Sir J. J. 
Thomson, F.R.S. The Friday evening meetings will commence on 
January 21st, when Prof. Sir James Dewar will deliver a discourse on 
Light Reactions at Low Temperatures.” Succeeding discourses 
will probably be given by Mr. C. E. S. Phillips, the Rt. Hon. Lord 
Rayleigh, F.R.S., Dr. Charles Chree, F.R.S., Prof. Sir J. J. Thom- 
son, F.R.S., and others. 


FaRADAY HovsE.—On Friday. December 3rd, the old Students of 
Faraday House held a Smoking Concert and At Home," Dr. 
Alex. Russell, the Principal. being in the chair. The scientific 
library of the late Principal (Mr. H. E. Harrison), which has been 
presented to the Institution by his family, was formally presented bv 
Mr. R. Wallis-Jones on behalf of the family, and accepted on behalf 
of the governors by Mr. R. Hammond. The library, which contains 
nearly 2,000 volumes, is & valuable one, and the Governors of 
Faraday House have set aside а room comfortably furnished as a 
library and reading room, in which they have placed the books, 
for the use of members of the Faraday House Old Students’ Associa- 
tion. During an interval in the concert, Mr. Arthur Wright gave 
a demonstration of his apparatus for solving algebraical equations. 


There also were demonstrations of electrical apparatus in the 


Physical Laboratory 


the Reason Company's lampere-hour meter and the Thorpe 
electricity meter. 


concert has been given on the premises. and there was a very|large 
gathering of old students, who thoroughly enjoved themse'ves. 


and the standardising room, including 


It is the first occasion upon which a smoking 


ARRANGEMENTS FOR THE WEEK. 


PRIDAY, December 10th (to-day). 


NORTHAMPTON POLYTECHNIC INSTITUTE. 
7:30 p.m. Annual Prize Distribution at the Institute, John-street, 
Clerkenwell, by Sir John Wolfe Barry, K.C.B. 


SATURDAY, December 11th. 


NoRTHAMPTON POLYTECHNIC INSTITUTE. 
6:30 p.m.—11 p.m. Annual Conversazione. 


MONDAY, December 13th. 


GRADUATES ASSOCIATION OF THE INSTITUTION OF MECHANICAL 
ENGINEERS. 
$ p.m. Meeting at Storey's Gate, St. James's Park, S.W. Paper 


on * Planning and Equipment of Turbo Generating Stations,” 
by Mr. T. Walmsley. 


NEWCASTLE SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 


$ p.m. Meeting at the Armstrong College, Newcastle-on- Tyne. 
Paper * On the Use of the Flicker Photometer for Differently 
Coloured Lights," by Mr. H. Morris Airey. 


TUESDAY, December 14th. 
PHYSICAL SOCIETY. 


3 p.m.—6 p.m. and 7 p.m.—10 p.m. Annual Exhibition of Elec- 
trical, Optical and other Physical Apparatus at the Imperial 
College of Science, Imperial Institute-road, South Kensington. 
At 4 p.m. and 8 p.m. Prof. C. V. Boys, F.R.8., will show some 
experiments on Soap Bubbles and at 9 p.m. Prof. S. P. Thomp- 


son, F.R.S., will show some Combinations of Mica and Selenite 
Crystals. 


MANCHESTER SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 


7:80 p.m. Meeting at the Physical Laboratory, the University, 
Manchester. Paper on * Notes on Methods and Practice in 
the German Electrical Industry,” by Messrs. L. J. Lepine and 
A. R. Stelling. 

THE INSTITUTION OF CIVIL ENGINEERS. 
$ p.m. Meeting at Great George-street, Westminster. S.W. 
on * Railway Signalling in India," by Mr. C. W. Hodson. 
WEDNESDAY, December 15th. 
LEEDS SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 
7:15 p.m. Meeting at the University, Leeds. Paper on “ Metallic 
Filament Lamps, their Possible Beneficial Effects on Supply 
Undertakings.” by Messrs. G. Wilkinson and R. McCourt. 
STUDENT SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 
7:45 p.m. Meeting at 92, Victoria-street, S.W. Paper on Elec- 
tricity Supply on Tap," by Messrs. C. B. Nadaud and W. 
B. Thompson. 
Royat МІСКОЗСОРІСАІ, Society. 


Paper 


$ p.m. Meeting at 20, Hanover-square, W. 
THE ASSOCIATION OF ENGINEERS-IN-CHARGE. ^ ! 
$ p.m. Meeting at St. Bride's Institute, Bride-lane, Fleet-street, 


E.C. Paper on " Recent Developments in Impulse Steam 
Turbines,’ by Mr. G. B. Williamson. 


THURSDAY, December 16th. 

THE INSTITUTION OF ELECTRICAL ENGINEERS. 

S p.m. Meeting at the Institution of Civil Engineers, Great George- 
street. Westminster, S.W. Papers on Some Quantitative 
Measurements in Connection with Radio- telegra phy.“ by Dr. 
J. A. Fleming. F.R.S., and on ‘ Efficiency of Short Spark 
Methods of Generating Electrical Oscillations,” by Dr. W. IH. 
Eccles and Mr. A. J. Makower. 


FRIDAY, December 17th. 


INSTITUTION OF MINING ELECTRICAL ENGINEERS. 


4:30 p.m. Inaugural General Meeting at the Midland Hotel, Man- 
chester. 


The Corps of Electrical Engineers (London Division). 
Officer Commanding, Col. В. E. В. Crompton, С.В. 
The following orders have been issued for the current week :— 


Monday, Dec. 13th, " A " Company— Technical Drill, 7 to 9:30 p.m. 

Tuesday, Dec. 14th. “ B" Company— Technical Drill, 7 to 9:30 p.m. 

Wednesday. Dec. 15th.—Gymnasium, 6:30 to 9:30 p.m. 

Thursday, Dec. 16th, “ C" Company.— Technical Drill, 7 to 9:30 p.m. 

Friday, Dec. 17th. “ D' Company.—Technical Drill, 7 to 9:30 p.m. 

Saturday. Dec. 18th.—Annual Dinner at the Café Monico, Piccadilly 
Circus, at 7:30 for 8 p.m. Entrance in Piccadilly Circus. 
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MANCHESTER CORPORATION TRAMWAYS. 


Both the tramways and the electricity supply undertakings 
of the Manchester Corporation are regarded by electrical engi- 
neers as representative of the most successful municipal under- 
takings in this country, and the details of each year's working 
are looked forward to with interest. In our issue of August 13th 
last we analysed the accounts for the year ended March 31, 
1909, of the electricity supply undertaking, and we give below 
the corresponding analysis for the electric tramways. 


In their annual report for the year ended March 31st last, 
the Tramways committee state that the aggregate length of 
the single track open for traffic on March 31, 1909 (including 
the lines over which the Corporation are exercising running 
powers) was 181} miles, an increase of 43 miles, compared with 
the length of track at the corresponding date last vear. 


The number of passengers carried during the 12 months was 
155,011,884, compared with 151,477,138 last year; whilst the 
number of car-miles has also increased from 16,974,955 to 
17,316,753. As the estimated population served is 850,000, 
it will be seen that the average number of journcys per head 
of population per annum is now 182. The average fare paid 
per passenger was 1:19d., compared with 1:214. a year ago, but 
the revenue per car- -mile has remained practically stationarv, 
since the average number of passengers per car-mile was 8:95, 
compared with 8:92 last year. 


In view of the discussion which has lately taken place on 
the subject of $d. fares, it is interesting to notice the number 
of passengers carried at the various fares. At Manchester the 
passengers were distributed as follows: 


1908-9. 1907.8. 
Per cent. Per cent. 

/ ³ĩðA Exe E Des raa Md TOD: ллы 6:92 
lübo ду. © ousbiesSbeHEnd Oc n LEER Od MS 67°04 67°82 
irr se. о о КА 13:14 12:80 
JJ;ͤ’² 8 7˙28 7°24 
JJ S 2˙10 
%%% Ä ЫЛЫН Фи 2:05 1:80 
Fares 'abov Cy КОЛИК 109. 4. 1:32 

TCC dtes 100-00 100°00 


It should be mentioned that id. fares are in force on the 
circular and cross routes only, not on the main routes. 

The total number of units used by the cars was 30,276,365, 
as against 29,955,070 units last year, the corresponding con- 
sumptions per car-mile being 1:748 and 1-76 units respectively. 
It will be seen that the current is purchased from the elec- 
tricity supply department at 1:044. per unit. The total 
number of cars in stock at March 31st last was 567; of these 
310 were single-truck cars, 212 double-truck, and 45 combina- 
tion. Covered tops were fitted to 296 cars. The average 
number of car-miles per dayfper car was 99-25. 


An important feature of the Manchester tramways under- 
taking is the Parcels Department." The system of carrying 
parcels on the cars commenced on October 29, 1906, and the 
progress made since that date can be gathered from the follow- 
ing figures: 


Total No. Average , Average Total 

Period. of parcels No. per ' receipts fit 
carried. | week. per week. Pronts 

Oct. 29, 06, to Mar. 31, 07 141,715 . 6,441 £77 £266 
Year 1907-8 .................. 473,277 9,101 95 1,220 
Year 1908-9 ..................| 672,974 12,942 134 1,716 


— 


From the analysis, which we give below, of the accounts 
of the tramways undertaking for the vear ended March 
31, 1909, it will be seen that the total revenue per car-mile 
amounted to 10-874d., whilst the working expenses were 
7:043d. per car-mile, both these figures showing little change 
from those recorded a year ago. The cost of repairs and main- 
tenance has increased, but this] has been offset by a consider- 


able reduction (about 0:2d. per car-mile) in the cost of power.. 
The various items of expenditure were as follows :— 


Cost per car-mile. 
Traffüc Expenses. 1908-9. 1907-8. 
Superintendence ............................-. £2,121 ... 0:029d. ... 0:029d. 
Da mt 165,056 ... 2:288d. ... 22604. 
Cleaning and oiling cars  .................. 25,734 ... 0-328d. ... 0°5104. 
Cleaning track . . 2,345 ... 0:0334. ... 0°0534. 
Depot expense 9,614 ... 0:133d. ... 0°140d. 
Ticket check eee eene enne 11,317 ... 0:157d. ... 0°154d. 
er!, ĩͤ K Ни PARA RR КЫЗ 6,152 . . 0:085d. ... 0:084d. 
Miscellaneous. 2,044 ... 0:028d. ... 0°030d. 
Total Traffic Expenses ......,........... £222,383 3°082d. 3'040d. 
Repairs and Maintenance. 
Permanent way . ...... ... . . . £15,108 . . 0. 210d. ... 0°190d. 
Electrical equipment of line ............... 8,595 ... 0°119d. 0:106d. 
Buildings and fixtures ..................... 3.770 ... 0°0554. 0:028d. 
Machinery and plant . 355 ... 0°006d. ... 0°0114. 
ORES mE 55,705 . . 0"7724 0°660d. 
Other rolling stock . . 1,235 ... 0· 017d 0°0174 
Total Repairs and Maintenance ...... £84,766 1:176d 1:012d 
General Expenses. 
Salaries and wages £12,472 ... 0°1754. ... 0°150d. 
Store il a 333 1,536 ... 0°0194. ... 0°019d. 
Ren ts . 4,029 . . 0:056а. ... 0°060d. 
Ri. ³ĩ ͤ r 32,350 ... 0: 448d. . . 0°450d. 
Printing and stationery ..................... 1,298 ... 0°018d. ... 0°0204. 
Fuel, light and water q. 1,116 ... 0:016d 0:017а. 
Law charges! c УОТ 11 — = 
Compensation J УЕ 11,958 0:166d. 0:220d 
cpi Ar 878 ... 0:012d. 0:009d 
Miscellaneous eene 5,602 0:050d. 0:055а 
Total General Expenses ............... £69,116 0°5584. 0:998d 
Power Expenses. 
Current purchased at 1:04d. per unit... £131,807 ... 1:827d. ... 20204 
TOTAL WORKING EXPENSES (cr Capi- 
tal Charges . £508,072 7 013d. 7:070d. 
RBVENUE (from all sources) . £784,556 10 874d. 10˙87d 
Balance carried to Net Revenue 
, Suv eectyaneasetaysaiass £276,484 5:8514 3:804. 
Capital Charges, &c 
Interesb «iunt Ыла кер а иу ыы 8 £50,128 ... 0°695d 0°69d. 
Sinking fung t rires 43,037 .. 0:5964. ... 0:59d. 
Income tax .............. «e rn eth 6,976 0:097а 0:087d. 
Rent of leased lines 26,680 0°370d 0:30d. 
Miscellaneous 1,446 0`0194 0:085d. 
Reserve and depreciation .................. 16,154 ... 1:063d 1:244. 
£205,021 28404. 2:992d. 


In the net revenue account a sum of £2,624 is added to the- 
balance of £276,484 brought forward, so that a surplus of 
274.087 is shown on the year’s working. Of this surplus 
£70,000 is contributed to the rates, whilst the remaining 
4.087 is appropriated for street improvements. 

Including the contribution of £76,754 shown above, the 
reserve, renewals and depreciation fund now amounts to 
£400,779. During the year ended March 31st last, a sum of 
£45,135 was taken from this fund for the renewal of permanent 
wav and overhead equipment, and a sum of £13,182 for the 
renewal of car-stairs, platforms, covered tops, &c. The total 
amount paid to the city fund in relief of rates since 1901 is 
now £377,000. 

The capital expenditure during the past vear amounted to 
£60,461, the new car-shed at Princess-road accounting for 
£34,413 of this total. The items of the total capital expendi- 
ture to March 31, 1909, are as follows, the percentage each. 
bears to {һе total amount being also given :— 


Per cent 

Permanent way.. 8 0 .. £611,716 55:5 
Overhead equi pment pu m 181,081 ...... 9:9 
Car sheds and depot, &c.. eee 2 . 337,085 18˙5 
Cash offices . e 3, 9 0˙2 
Rolling stock ii 355, 799 19:9 
Machinery and plant 12,235 07 
Office furniture ͤ—-̃ . © on 5,885 ...... 0'3 
Cost of{carriage om pay: 8 шаан ү 277, 492 15˙1 
Preliminary expenses . фаз 25, WOL As 1:4 
Parliamentary bills. 16, 164 ...... 0:9 

£1,837,090 1000 
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NOTES ON METHODS AND PRACTICE IN THE GERMAN 
ELECTRICAL INDUSTRY.* 


BY L. J. LEPINE AND A. R. STELLING. 


Summary.—The authors enumerate the salient factors in the methods 
of cheap production which render the Germans such serious competi- 
tors in the world's markets; in this connection reference is made to 
(1) The capitalisation of the trade; (2) internal organisation ; (3) exter- 
nalorganisation ; (4) works and their systems (methods in manufacture); 
(5) general features and design of machinery, showing variations from 
English practice, and comparison of weights; (6) scientific experimental 
work in factories. 


Capitalisation of the Trade.—To appreciate the present position of 
the industry the successive stages of this development should be con- 
sidered separately in conjunction with their bearing upon the present 
situation. Prior to 1899 the industry in Germany was divided. up 
among a great many firms, none of which were as large or as powerful 
as the present-day leading electrical manufacturers. Even at this 
early date German financiers seem to have realised the advantages 
which would accrue from association of interests, and they com- 
menced a policy of amalgamation. With each of the more financially 
powerful firms was associated a trading or investment company ; the 
majority of the shares in the latter were held by the manufacturing 
company. With the capital at their disposal the investment com- 
panies were enabled to finance supply undertakings, the electrifica- 
tion of tramways, &c.. and so obtain markets for the parent manufac- 
turing firm. The remainder of the shares in the investment company 
were, as a rule, held by syndicates of financiers or by banks. Banks 
in Germany are of & different constitution from English banks. In 
the first place their capital is usually much larger than is customary 
in England, and a large portion of this capital is always at the disposal 
of the directors for investment in industrial concerns. "There are 
other so-called banks which are purely trading syndicates, and whose 
capital, or rather financial power derived from their capital, is solely 
used for the purpose of financing industrial undertakings. 

This system readily lends itself to reckless speculation. During 
1899 and 1900 a boom in electrical engineering led to much speculative 
promotion of electrical schemes and exaggerated extensions of existing 
ones; the result was an inevitable reaction. The feeling of insecurity 
which succeeded caused a set back in all branches of electrical engineer- 
ing. and we may describe the period from 1901 to the end of 1903 as 
one of reconstruction and amalgamation. Many of the smaller firms 
which suffered were absorbed by the larger and more influential ones, 
and there emerged from this period the three great German com- 
binations of Allgemeine Elektrizitats Gesellschaft, the Siemens- 
Schuckert group and Felten-Guilleaume-Lahmeyer. The amal- 
gamated firms proceeded to strengthen their position and prevent 
injurious competition by completing certain working agreements. At 
the same time they left certain branches open to competition among 
themselves, especially those in which they found rivals in the smaller 
tirms, whose interests were purely local. During the years that fol- 
lowed the trade in Germany as a whole slowly recovered. The direct 
result of the amalgamation and working agreements was that these 
powerful combinations and their associated syndicates were able to 
control the market, cause a steadying of prices and an ultimate re- 
covery of confidence. 

The heavy electrical machinery trade in Germany is now almost 
entirely in the hands of four large companies—the three already men- 
tioned and the Bergmann Company—the latter to a certain extent 
are a party to these working agreements. Particulars of the capital 
of these firms are given in the Paper, and also of the dividends paid 
during 1907 and 1908: these varied between 8 and 18 per cent. 
One great advantage of their large capital is their ability to meet 
sudden demands caused by the advancement of engineering science, 
such as the erection of special plant for the construction of turbo- 
generators. As another example may be cited the participation of 
German firms in the Victoria Falls power scheme. Not only have 
they contributed a large portion of the necessary capital, but they are 
also erecting special shops for the construction of the generating 
plant—z.e., 20.000 kw. sets. 

Turning to the investment companies, many of these became en- 
tirely merged in manufacturing concerns, and were thus enabled to 
reduce substantially their capital; others improved their financial 
position by disposing of their shares in unremunerative concerns and 
in the opening up of new fields. "The latest report of one of these 
investment companies shows that no supply company in which they 


are interested pavs less than 6 per cent. divided; the investment | 


company themselves pay 10 per cent. dividend on a share capital of 
£1.600,000. 


* Abstract of a Paper read last night before the Institution of Elec- 
trical Engineers. 


control of the large German electrical companies. 


In the improvement of the trade the material assistance afforded 
by financial syndicates has been of such value that during 1908 a 
further step in electrical finance was taken. This was the establish- 
ing of two electro-trustee banks (Elektrotreuhandbanken) under the 
The principal 
object of these ** trustee ? banks is to advance to large consumers in 
the electrical industry the money they may require for beginning 
and carrying out costly works. The capital needed for the loans is to 
be obtained by mortgage bonds, secured in the first place by the stocks 
held by the bank, and in the second place by the share capital of the 
latter which is to be invested in trustee stocks. 

The present situation is one which, in spite of the general trade 


depression, must be described as satisfactory ; electrical undertakings 


are readily able to find working capital independent of the state of 
the money market and of the manufacturing industry in general. 
Looking ahead, developments of а less pleasing nature appear to 
threaten. The various financial institutions, by providing the manu- 


facturers with working capital and credit, enable them to compete 


successfully in all markets and render each firm independent of the 
others where capital is required; but should the activity of the banks 


be reduced from any cause, or should foreign and local competition 


become so keen as to cause repeated price cutting, then the great 


disadvantages of over-capitalisation will make themselves felt, and 


the large firms will be driven to the formation of a huge trust with 
their associated banks as a nucleus, their existing intimate relation- 
ship rendering the accomplishment of this all the more easy. 


Internal Organisation.—In the offices of the firms in question a 
bureaucratic rule obtains. The keynote of the whole system is that 
each man's work is specialised, and each branch of manufacture is 
an organisation in itself. А publicity department run by university 
graduates in literature is responsible for the catalogue and journalistic 
work. This department is officially termed the literary or pro- 
paganda department. Besides this department and the estimating 
offices for the home trade, each firm has a foreign department which 
deals exclusively with inquiries from abroad, and which is in cor- 
respondence with the branch offices (outside Germany) and the sub- 
sidiary companies. The value of this department cannot be too 
highly estimated. All these various departments are subject to the 
„Verwaltung, or central authority, which also deals directly with 
the employés. | 

The average technical employé is more highly theoretically trained 
than in England. All members of the technical staff go through one 
of the drawing offices, and are usually bound under a contract which 
is all in favour of the employer. Salaries are kept low; after leaving 
college the engineer commencing work at about 24 years of age 
receives £6. 5s. a month. This increases with machine-like regularity 
until it reaches the maximum wage for the department. Holidays 
of more than three days, either from head office or from a branch 
office, must be granted by the central authority. 

External Organisation.—Each firm's trade in Germany is attended 
to by the head office and branch offices, while to subsidiary com- 
panies with their own branch offices is entrusted the control of their 
trade with other countries. In dealing with their home trade the 
German method of working up connections is thorough. Besides 
obtaining business by the ordinary methods which are employed in 
England, they spend considerable sums of money in educating the 
masses. For instance, the following procedure is employed in dis- 
tricts where electricity is an unknown quantity. Invitations are 
sent out to the principal householders to attend a lantern-slide lecture 
on the benefits to be derived from the application of electricity in the 
home or factory, and the interest of the population is thus aroused. 
The engineer then approaches the local mayor and other officials and 
persuades them to apply (either alone or in conjunction with other 
villages, as the case may be) for the necessary grant and powers to 
finance and erect the plant required. 

With regard to European trade, this is developed chiefly by means 
of subsidiary companies having share capitals varying from £100,000 
to £600,000. "These companies are all provided with branch offices, 
which are controlled by the subsidiary company financially, but which 
deal directly with the factory in technical matters. Again, complete 
staffs are maintained in the countries outside Europe where many 
competitive English firms are content to employ agents; often 
enough the latter have but the faintest ideas on the subject of elec- 
tricity and its application. Thus, German firms are always in a 
position to treat inquiries from all countries with the utmost con- 
sideration, and to furnish very complete tenders which are sure to 
meet customers’ requirements. As English firms rarely trouble to 
send experts to investigate proposed schemes, but are content to let 
branch managers or agents muddle through as best they can, it is not. 
to be wondered at that German firms obtain so mary profitable orders 
in open competition. 

The Board of Trade returns for the five months May to September 
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of the present year show that the electrical imports to Great Britain 
from Germany were £410,964, whilst thc British electrical exports 
to Germany were £13,286. For 1908 the electrical exports from 
Germany to Great Britain were £712,251, and to other countries 
£8,394,750 ; whilst Great Britain exported £46,873 of electrical goods 
to Germany and £3,240,249 to other countries. For 1907 the re- 
spective figures are: From Germany, £553,882 and £7,073,118 ; and 
from Great Britain £45,532 and £3,419,583. Electrical machinery 
and lamps are the largest items in the figures of British imports. 


Methods in Manufacture.—One is struck when passing through the 
works of all the four large firms already mentioned by the order and 
cleanliness which there obtains, though the ventilation leaves much 
to be desired. The large machine-erecting shops are made to serve 
for advertising purposes in a very effective way. On each large stator 
or magnet yoke is stencilled its destination and output, so that the 
visitor or prospective customer is duly impressed in favour of the 
particular firm as he walks through their shops and finds that his 
friends or competitors have already placed their orders. The very 
stringent factory inspection and regulations are responsible for the 
excellent protective devices on machine tools, these guards being 
more thorough and efficient than those in the average English works. 

"The capital at their disposal has enabled these firms to lay down 
large numbers of special machines, and automatic machinery is 
largely used, as are also turret lathes, but jig-work does not receive 
the same attention given to it by up-to-date English firms. Large 
machining plates for portable tools are in evidence. The majority 
of the machine tools are of American manufacture. Among the 
smaller special tools in use we may mention small circular electrically- 
driven files used for slot-broaching and generally taking off odd 
corners, and electric soldering irons, especially one for sweating com- 
mutator connections. Practically all firms buy their iron and steel 
castings from outside, but have their own brass and aluminium 
foundries. 

The most striking feature in the works system is the working day. 
This consists of 18 hours worked in two shifts of 9 hours each with 
-hour intervals in the middle of each shift and half an hour between 
the two. Thus the shifts are from 7 a.m. to 4:15 p.m., and from 
4:45 p.m. to 2a.m. This system has many great advantages; 
quick delivery is possible without the necessity of high wages and 
establishment charges due to overtime and night shifts," because 
the rates of pay in the two shifts vary but slightly. Overtime is an 
unknown quantity, the output per machine tool is doubled, capital 
charges are consequently reduced, and a larger number of men.can 
be kept in constant employment. We regard this 18-hour day as 
one of the most important factors of Germany's competitive powers. 
It is а system worthy of consideration by English firms, but the 
opposition of trades' unions would probably stand in the way of its 
adoption. 

The labour problem in Germany does not present the difficulties 
that it does in this country, two factors being mainly responsible 
for this. The first is the political nature of most of the trades 
unions, these unions not having arisen as a result of evil conditions 
in the trades as was the case in England. The other factor is the 
thoughtful legislation on the part of the German Government. 

Another important feature in the cheap production is the low rate 
of wages paid, even to the skilled labourer. Thus, the average wage 
for mechanics is 32s., and winders on high-tension stators earn all in 
all 36s. а week as а maximum. Female labour is employed very 
largely. We are bound to state that females can earn higher wages 
than those employed in English works, and they possess especial 
privileges under a very thoughtful legislation. Piece work is the 
rule with the ''Kollonnen-system " in erecting. This system, 
under which one man is given finished units, a number of assistants 
and a fixed sum for the erection, out of which all wages are to be paid, 
is in vogue in England in the machine-tool trade. 

As regards individual workmanship, the German electrical engineer- 
ing firms do not compare favourably with the English ; deep scratch 
and high polish," careless and untidy taping and stringing of coils 
and a lack of finish are too often noticeable in work of many first- 


class firms. 


GENERAL FEATURES AND DESIGN OF MACHINERY. 


Almost all German firms insist upon the acceptance of their own 
specifications, and will rarely if ever depart from these. As regards 
dynamo-electric machinery, an 80°F. rise after a six hours’ run on 
full load seems to be the standard figure. Motors are rated to stand 
25 per cent. overload for one hour and 40 per cent for three minutes. 
these overloads varying according to the size of the machines, and 
not being so high as those offered by some English makers. 


Direct. current Machines.—The designers differentiate between 
low. high and extra high speed machines, the latter being classed 
as turbo machinery." The line of demarcation between low and 


to inactive as well as active iron. 


high speeds is 20 m. sec. peripheral speed. For small motors up to 
40 B.H.P. and 50 B. H. T. cast-iron yokes seem popular. Manufac- 
turers specify high magnetic qualities for this cast iron, and the 
founders are endeavouring with moderate success to meet such re- 
quirements. Оп larger sizes cast-in poles find very little favour. 
the most popular form being laminated poles in a steel yoke. The 
practice in winding field coils differs somewhat from the English. 
Large field coils are wound in three or four layers with ventilating 
spaces between each layer. Brush gear shows nothing new. End 
plates are very crudely designed; they are often too heavy and clumsy, - 
though usually they have the advantage of permitting greater acces- 
sibility than do some of the English designs. Slot insulation varies 
considerably, but press-spahn and micanite on cloth seem to be the 
most extensively used materials. Core plates are still insulated 
by means of thin layers of paper pressed on to the plates. The plates 
are held together in almost every case by bolts, which are usually 
insulated where they pass through the laminations. The practice 
of cutting down the mica between commutator bars is very prevalent. 
Taken all round the English direct-current machine shows more 
modern principles of design, and except for 'slow-speed haulage 
motors, with which the Germans are very successful, England is in 
no way behind as regards design and workmanship. Fig. 1 shows. 
a set of curves plotted for the purpose of comparison of English and 
German direct-current motors up to 100 B. H. P., with the horse- power 
per 1,000 revs. per. min. plotted against the weights. The motors 
were all taken on а 440-volt rating. German firms used to design 
their machines with very large diameters and short length of core. 
This practice led to a high ratio of iron to copper in the armatures, 


120 


B. H. P. per 1,000 N. P. I. 
2 
© 


28 32 36 40 
Weight in Ciots. 


26 20 24 


Fic. 


2- to 1 often being reached. New designs, however, now show 1-& 
to l and 2 to 1. Saturation of the teeth is carried as high as 24,000 
lines per square centimetre on an average. 

The authors next give tabulated figures of machine design data, 
based upon averages of about 30 machines; the corresponding 
English figures are also given. 

Induction Motors.—The tendency in the design of this class of 
motor appears to be towards long length of core and smaller 
diameter, and forced ventilation is becoming more popular. 
German engineers have been the first to recognise that vent ducts 
through the cores parallel to the axis are more efficient than radial 
ducts, and have begun to adopt this principle. The motors are very 
liberally designed with regard to iron, апа most designers give а 
larger ratio of iron to copper than is English practice. This applies 
The stator windings of small 
motors are usually of the threaded through type in closed insulating 
troughs, semi-enclosed slots being invariably used. Steel rods are 
used to fill out the troughs when winding. All the taping is female 
labour, and is very often slovenly. It comes as a shock to an English 
engineer to see the primitive formers and methods in winding in 
vogue in German works. 

Large rotors are often wound with closed circuits as distinct from 

“© squirrel cage." and rotors are designed with one bar per slot con- 
nected in 3, 5, 7 or 11 phases, according to size. Slip- rings are almost 
always gunmetal held on insulated rods with copper gauze brushes 
as а general rule. They are arranged between rotor and bearing as 
standard practice, and are usually fitted with a short-circuiting and 
brush-lifting device. The terminals appear to have been very care- 
fully designed, and are arranged on the stator core in a hole cored out 
of the stator case; this hole is covered as a standard practice with 
perforated zinc, and the whole presents a very neat finish. 
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Altogether we are more favourably impressed by German induction 
-motors than by direct-current motors, though English designs are in 
no way behind those of Germany. Fig. 2 shows curves of weighta 
against outputs of German and English induction motors. Design 
-data for German and English induction motors are also tabulated 
in the Paper. 

Alternating-current Generators.—O wing to the frequent use of 
long-distance transmission and '' overland " central stations, there 
is a larger demand for high-tension alternators than in England, 
and manufacturers have consequently gained large experience in the 
design of this class of machine. Here, again, are noticed the long 
cores and small diameters, and the axial ventilating ducts. The 
air space between stator core and case is very large. For the field 
winding square section insulated copper is generally used, though 
flat strip wound on edge is also often used. Mica on cloth forms the 
chief slot insulation. Wire impregnated before using is rarely em- 
ployed ; in most cases the whole stator is dipped and baked, but on 
large machines with open slots the practice is to impregnate and 
insulate the coils befóre placing them in the stator, and we have seen 
coils wound in position taken out to be insulated and impregnated 
and then replaced. The taping is done by females; it has been 
found quite practicable to have both men and women working 
together on big machines, the men winding and the women taping. 
We are not favourably impressed by the insulation of the end con- 
nections of the stator winding, but the ample space which designers 
allow for their windings forms their factor of safety. Forced ven- 
tilation of alternators is rapidly being adopted, and the axial cooling 
-ducts already described are becoming almost universal in their use. 
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Turbo-alternators.—No stator cases are made split on the horizontal 
-centre line now, and, further, all large units are so arranged that the 
hot air from the stator is not delivered into the engine house, but is 
driven outside the building. Stator plates are held together by bolts 
and are arranged with axial ventilation ducts. The winding of the 
stator coils is done by hand by most makers, the only formers for 
‘winding the end connections being the supporting clamps them- 
selves. The winding is otherwise the same as on slow-speed alter- 

nators, except that we did not see female labour employed here. 
There are several interesting types of rotor construction, each 
firm has its own design. In one type the rotor is cylindrical with a 
distributed winding. The hub or core is one solid forging with the 
shaft. The teeth are built up of stampings in packets of about 6 in. 
length, so arranged that there is a clear space through from top to 
bottom on the middle 2in. The packets are riveted together, and 
after being ground to size the rivet heads project about } in. outside 
the packet, so that when the packets are placed together on the core 
а vent space of about $ in. is formed. The excitation coils are former 
wound, and, while subjected to pressure, each coil is enclosed in a 
metal casing which is soldered up, thus rendering the coils water- 
tight (i. e., non-hygroscopic) and affording excellent mechanical pro- 
tection. The coils are laid on the core and the teeth packets slid 
into position on either side of the coils. These teeth slide in grooves 
milled out along the core, the grooves being deep enough to permit 
a current of air to pass under the teeth to the vent spaces. In a 
second type the core of the rotor is built up of steel plates with the 
slots already punched in. These slots are unequal in width and 
unequally spaced, the spacing being so arranged as to give the desired 
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flux distribution curve without having any empty slots. In cases 
of large outputs the whole rotor is forged out of the solid and the 
slots milled out. In this case the slot is very deep, with a shoulder half- 
way down on which a metal lining rests to support the winding. The 
lower half of the slot thus forms an air channel directly under the 
winding. The coils are wound on the rotor, each coil being separated 
from the following one by aluminium packing pieces. 

A third firm adopt salient-pole rotors from four poles upwards. 
They are usually:built up of steel slabs (forged) approximately 3 in. 
thick, with forged steel pole-piece slabs dovetailed into the hub. The 
windings are of copper strip wound on edge and insulated with 
press.spahn. Bronze angle pieces hold the ends of the winding, and 
V-shaped packing pieces hold the coils in place laterally. The ven- 
tilation is through holes drilled in the slabs. 

Turbo-generators for Direct Current.—There is much less demand 
for this type of machine, and the principle variations from English 
practice which we observed are in the ventilation of the armature. 
Here, again, the axial ducts are used, as many as three rows being 
arranged concentrically. Field frames are usually built up of stamp- 
ings. To avoid the use of very long commutators these are now 
made in two halves and connected together. 

Scientific Experimental Work in Factories.—It is the thorough 
system of scientific investigation and experimental work that has 
enabled German firms to attain otherwise inaccessible eminence 
in certain branches. There are several striking examples of this ; 
perhaps the best known is the Zossen experimental high-speed rail- 
way. Another example is the important series of investigations 
carried out on mining motors. Less well known is the important 
test of the effect of heat and age on insulating materials carried out 
by one of the large firms. No results have yet been made public. 

As an example of the application of scientific methods to works 
practice may be cited the dynamic balancing of all rotors and arma- 
tures of high or extra high peripheral speeds, as well as of all large 
size rotating parts while in the building-up stage. Of course, capital 
is required for these experiments, but as the German engineers are 
so well trained theoretically, and the German firms willing to employ 
them, the capital is rarely expended without some tangible profit. 


Conclusion.—It has been attempted in this Paper to give a brief 
survey of the German industry in the manufacture of dynamo- 
electric machinery with the idea of investigating the factors of 
German makers’ success. The majority of our general remarks 
apply equally well to switchgear, instruments, lamp and cable manu- 
facture. Summarised briefly, we have, first of all, their commercial 
enterprise, including good gencral management, close study given 
to any scheme or undertaking. and the judging of each one on its 
own merits ; secondly, their large capital and the backing up given 
them financially by the all-important banks. The large capital at 
their disposal assists them in their own country, and obtains for them 
good credit in foreign markets. Coming to the manufacturing side 
of the industry, we consider the two-shift system, together with cheap 
labour, and the thorough system of specialising the most important 
factors in competition. In design England is in no way behind ; in 
fact, in several cases the English designers are more far-seeing and 
their designs more practical than those of their German competitors. 
If the English financiers and commercial leaders of the electrical 
industry were as enterprising and as successful as their German rivals, 
English manufacturers, supported as they are by the superiority of 
their productions, would not have to fear German competition in the 
open market. 


MODERN METHODS OF ARTIFICIAL ILLUMINATION.* 


BY L. GASTER. 


(Concluded from page 315.) 


Summary.—The author first considers electric glow lamps, and de- 
scribes various types which have been brought out. Arc lamps and vapour 
lamps are next dealt with. He then passes on to gas-lighting systems, 
and finally to those in which petrol acetylene, &c., are employed. 
Illumination in special cases, luminous efficiency and physiological effects 
are also considered. 


FIXTURE DESIGN. 

It will be readily appreciated from what has been said already, 
that fixture design offers great opportunities to the man who has not 
only a knowledge of the details of the best metliods of distributing 
light efficiently, but also a genuine appreciation of artistic principles. 
There seems little doubt that a great many of the types of fixtures 
in general use at the present day leave something to be desired both 


* Abstract, from the ** Journal" of the Royal Society of Arts, of the 
Cantor Lectures, delivered in February and March last. 
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from the æsthetic and practical standpoints, though great improve- 
ments have recently been made ; in the United States in particular, 
the recent formation of the Illuminating Engineering Society has 
given a great impetus to the scientific design of fixtures from the 
standpoint of practical efficiency. It is, however, often interesting 
to observe the care which was bestowed on the artistic design of 
sources of illumination in the past, which were certainly very primi- 
tive regarded from the practical standpoint as illuminating appa- 
ratus, but were not infrequently distinctly effective as ornaments. 

It is also hardly necessary to dwell upon the importance of a know- 
ledge of the particular varieties of fittings which are best adapted 
for use in certain interiors; the illuminating engineer, engaged on 
such work, needs to possess a considerable knowledge of art and 
architecture in order to contrive arrangements in harmony with the 
existing scheme of decoration. 

An interesting point has been raised in a recent number of The 
Builder.” The author criticises many of the existing electric light 
standards in the streets of London, and points out how illuminating 
apparatus of this kind, while at night mainly essential for the pur- 
pose of producing light, ought to be decorative by day when its 
main function is in abeyance. The engineer would often be grateful 
for guidance on the ssthetic principles involved in this question. 
Certainly the style of lamp-posts lining a street can do much to make 
or mar its architectural appearance, and ought to be in harmony 
with the style of buildings or surroundings. 


STREET LIGHTING. 


At present the criteria on this subject are extremely vague, and 
what is regarded as eminently satisfactory in one city being tabooed 
jn another. Unfortunately, it cannot be said that any really ade- 
quate effort has yet been made to distinguish between the purely 
local conditions which so often influence decisions on this matter 
and the general principles which are applicable to most cities. Yet 
there is no reason why they should not derive useful information 
from properly organised experiments of other cities relating to 
matters which really can be settled by scientific experiment. But 
these experiments must be undertaken with a clear and definite idea 
of what is desired to find out, and the results derived from them 
must be presented in such а way as to be free from confusion with 
the local influences referred to. Апа in order to be reliable such 
tests ought to be undertaken by an impartial and expert authority 
whose decision would carry weight. The writer long ago advocated 
the establishment of a central testing department for the purpose of 
undertaking genuine research into street lighting problems. The tests 
would be more valuable, even on the present lines, where they are 
undertaken by representatives of gas and electric lighting conjointly 
and on a pre-arranged common plan. At present, what frequently 
happens is that a series of tests are undertaken by an expert in 
electric lighting, and another series, undertaken on quite different 
assumptions and under quite different conditions by a representa- 
tive of gas lighting. Subsequently the results (being really not 
strictly comparable) are found to be at variance, and those con- 
nected with each system profess to distrust the tests of the other, 
and to believe that he has contrived a method of experiment which 
is specially favourable to his own illuminant. Were the experi- 
ments carried out by both representatives simultaneously, as 
explained above, much useless subsequent recrimination might be 
spared, and there would be more probability of our being able to 
draw some useful conclusions. 

There is in some quarters an impression that street lighting is a 
simple matter which can be readily judged by ocular demonstration 
before a body of men having no technical knowledge of the matter. 
Apart from its other drawbacks, however, it is at least obvious that 
such methods must give rise to hopeless difference of opinion, and 
that the possibilities of such differences are accentuated by the fact 
that an opinion so based cannot be substantiated by reference to any 
record which would guarantee that the conditions existing when the 
:mpression was gained would be maintained subsequently. When 
our knowledge of the lighting in a street is based on photometric 
tests we can, at any subsequent period, repeat these tests in order to 
ascertain whether any change in the conditions has occurred. But 
whentwe merely depend on our recollection of what the lighting 
looked like on some past occasion, how is it possible to justify an 
impression that the light has deteriorated ? 

In addition, it is safe to say that ordinary people base their views 
on the lighting of a street on very different data. Many people, for 
instance, will be found to judge far more by the apparent brightness 
of the sources themselves than by the available illumination which 
they shed upon the roads and pavements, nor is it to be expected 
that a man who has not really studied the problem can, by a mere 
visual impression, unsupported by any means of measurement, 
determine which of two alternative systems of lighting is best fitted 
to suit the complex demands of traffic, the needs of pedestrians, 


artistic appearance, and the other factors which have to be duly 
weighed in this matter. 

In short, we need to form more definite views regarding what the 
object of street lighting should be, and better methods of expressing 
and measuring the requisite conditions. For this purpose photo- 
metry, as we now know it, is admittedly capable of improvement, 
and may in the future be supplemented by other tests. But it is 
certainly capable of preserving a record and yielding much valuable 
information unobtainable at present by any other means. 


SHOP WINDOW LIGHTING. 


There is, perhaps, scarcely any field where the principles of illu- 
minating engineering can be more profitably employed. It is no 
exaggeration to say that one still cannot walk the streets of London, 
or indeed any city, without constantly meeting examples of hight. 
not only unwisely, but actually uselessly employed. One frequently 
sees naked filaments placed in the window between the eye of the 
observer and the goods he is intended to observe by their light ; 
frequently, too, the pedestrian is dazzled by a lavish use of intensely 
bright flame arc lamps, hung well within his field of vision round a 
shop window ; such lamps, if not properly located, are also a menace 
to traffic on account of their inconvenience to drivers. It is satis- 
factory to observe that regulations have recently been introduced 
in the City of London, forbidding the use of such lamps unscreened. 
towards the roadway. 

Such malpractices ignore the wise motto. Light on the object, 
not in the eye." To be successful, any method of shopwindowlight- 
ing must be at least comfortable to the eyes. A window may well 
be likened to a miniature stage. The use of bright lights has been 
defended on the ground that it is necessary to be lavish in this 
respect to attract custom. Excessive glare may, indeed, attract 
the eye involuntarily, but it is questionable whether anything is 
gained thereby, as the observer naturally tends to avert his gaze 
from anything actually distressing. 

The most successful methods of shop lighting seem to be those in 
which the lessons of the stage are taken to heart, abundant light 
being shed upon the goods while the actual sources themselves are 
screened from the eye of the observer. 

Apart from these obvious rules of good lighting there are, of course, 
endless possibilities in the direction of achieving special effects by the 
use of light, and these afford great scope for artistic treatment. In 
some of the best shops arrangements are made enabling several 
alternate methods of lighting to be used, a change in the contents of 
the window being accompanied by a change to the method of illumi- 
nation best adapted to display them to the best advantage. 


STAGE LIGHTING. 


There is, perhaps, no subject which presents better opportunities 
for successful co-operation between the illuminating engineer, with 
a knowledge of the best means of producing and using light, and the 
artist with his trained perception of what is most beautiful, than 
that of stage lighting. It is not only that the general method of 
illumination employed in a theatre is of very vital importance ; in 
any entertainment in which an appeal is made to the eye it 1s, of 
course, essential that there should be nothing distressing or dis- 
tracting in the illumination provided for the benefit of the audience. 
But the success of many theatrical pieces and operas is so closely 
connected with the impression received through the eyes, that the 
illumination of the stage itself must require not only specialised 
knowledge of technical details, but also, in an exceptional degree. 
fine perceptions and artistic sensibility. In operas, for instance. 
one can readily understand that the scheme of lighting should pro- 
duce an effect parallel to and in harmony with that produced by the 
music. The most artistic scenery, again, would be diminished in 
effectiveness by a choice of a method of lighting which interfered 
with the proper colour relations. There are also numberless thea- 
trical devices, such as the simulation of flowing molten metal, the 
production of sparks between clashing swords, apparitions, and sv 
forth which offer great scope to the ingenuity of the engineer in 
charge of the lighting of the stage. While it may be justly said that 
the arrangements at our best theatres often reflect very great credit 
on those responsible for the stage lighting arrangements, it seems 
quite reasonable to suppose that in this subject special benefit might 
follow a closer co-operation between the illuminating engineer, the 
artist, and the other specialists whose views have a more or less 
direct bearing on the subject. 


SOME PHYSIOLOGICAL EFFECTS OF DIFFERENT QUALITIES OF 
LIGHT. 

I may next make a few remarks upon another feature of artificial 
lights of the present day which seem to require study. I have 
already drawn your attention to the difference in the colour of light 
yielded by modern sources. Now, we have no precedent to enable 
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us to determine what may be the effect of very peculiar coloured 
light in any quantity on the eye, though there is scientific work on 
record which suggests that visible light from different parts of the 
spectrum produces diverse physiological effects. Therefore one 
would certainly recommend that we should be cautious in seeking 
to work for long hours under any peculiar variety of light. Prof. 
Burch has dwelt upon the disturbances of colour vision which may 
be called into play through intense stimulation of the eye by mono- 
chromatic light, and it is therefore legitimate to suggest that pro- 
longed working under light of one colour might eventually affect the 
eyes in some such way. 

Meantime it is interesting to observe that there seems to exist 
some prejudice in favour of light of a more or less golden colour as 
compared with the whiter tinge of the most recent illuminants. The 
explanation of this preference offers very debatable ground for dis- 
cussion. Some authorities have maintained that light from the red 
end of the spectrum has an actual stimulating physiological effect. 
while blue and green light, on the other hand, are depressing. Others 
have sought to show that a preference for yellowish light is merely 
a matter of association. From the early camp fires onwards our 
sources of light and heat have come to be associated with red and 
yellow shades of colour, and we involuntarily connect this view with 
the warmth and brightness within as opposed to the blue shades of 

twilight and the coldness without. 

It seems quite conceivable that the radiation from the different 
portions of the spectrum, which we are accustomed to consider 
mainly in connection with its illuminating capacity, may also be 
responsible for deep-seated physiological effects and influence our 
health and well-being to a very considerable extent. And, leaving 
out of account for the moment the possible special effects of visible 
light of different colours, we must also remember that our present 
illuminants radiate a wide range of invisible waves, which are not 
detected by our eyes as light but which may, nevertheless, not be 
without influence upon our physiological condition. Recently a 
number of facts have been discovered about the behaviour of the 
so-called actinic or ultra-violet rays (beyond the violet in the visible 
spectrum), which have led physiologists and physicists to attach 
some importance to their presence, to some extent, in all illuminants. 


THE DISTRIBUTION OF ENERGY IN THE SPECTRA OF ILLUMINANTS 
` AND THE EFFICIENCY OF LIGHT PRODUCTION. 


It has long been believed that the majority of sources of light, 
considered from the scientific standpoint, are hopelessly inefficient, 
producing but a small fraction of the energy supplied to them in the 
form of light. For instance, the percentage of the energy developed 
by electric glow lamps in a visible form has been variously stated as 
being only about from 1 to 10 per cent., all the rest being produced 
as heat or other forms of energy which are non-luminous. The 
majority of our illuminants consist of incandescent solids. We 
merely heat up a solid body until, amid the jumble of vibrations 
that occur, we find a few sufficiently rapid to emit light. One inte- 
resting quality of incandescent solids is illustrated by Kirchoff's 
law, which states that every body emits only that radiation which 
it can absorb. According to this view a truly black body, which 
absorbs all the energy falling upon it, can naturally emit all forms 
of energy. Most of our incandescent solids resemble a black body 
somewhat closely, and therefore the curves describing the quality 
of radiation obtained from such bodies at different temperatures, 
according to Lummer and Pringsheim, are of considerable interest. 
Fig. 16, which is taken from a recent article by Dr. Drysdale in the 
“ [lluminating Engineer." shows these curves. Dr. Drysdale has 
recently calculated that the luminous efficiency even of an incan- 
descent black body might attain 50 per cent. at the enormous tem- 
perature of 7,000 deg. Naturally, we can hardly hope to approach 
this temperature in any of our ordinary illuminants, and. therefore. 
the efficiency as a light producer is usually very low. The curves in 
Fig. 17, for instance, show the distribution of radiation in the case 
of a flame, the arc light. and the sun, as determined by Dr. S. P. 
Langley. Only in the case of the sun does the maximum fall within 
the visible spectrum ; the majority of energy even then is waste, as 
far as luminous impression is concerned. It will. however, be per- 
ceived that in the case of the firefly a very: different condition of 
things occurs. all the energy being concentrated within the visible 
range. This has been suggested by some observers to be a curious 
property of fluorescent and phosphorescent substances, and leads 
us to hope that a really efficient light might be produced by this 
means in the future. The mention of phosphorescence leads me to 
speak of an alternative method of increasing efficiency besides 
increasing the temperature of a body. Instead of employing the 
confused vibration of an incandescent solid. in which the whole mass 
vibrates as a whole. we may employ the free natural vibrations of a 
phosphorescent or“ luminescent ` substance. Theoretically. as we 
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have seen, it might be considered with some reason that the ideal 
illuminant would be one which produced a curve of spectral intensity 
identical with that of average daylight, but entirely confined to the: 
visible range of vibration. Could we, therefore, discover a substance 
the natural vibration of which corresponded exactly to this state of 
things we should consider ourselves on the way towards solving our 
problem. Even the above assumption, however, may perhaps 
ultimately be found to require modification. 

From one point of view an illuminant which produces all the rays 
just as they exist in the visible spectrum of daylight, and these only, 
might be said to have an efficiency of 100 per cent. But since the 
luminous efficiency of different parts of the spectrum itself differs 
very much, the maximum effect being, according to some authori- 
ties, produced in the yellow-green, it might be possible. by sacrific- 
ing colour, to receive yet greater efficiency. For certain purposes, ina 
lighthouse, for instance, it is obvious that correct colour appearance 
is immaterial ; brightness is what we chiefly want. Therefore, one 
might recommend the attempt thus to specialise in the most efficient. 
light for certain special purposes. 

Yet even this recommendation wants modification, because it is 
evident that all such statements are affected by the physiological 
peculiarities of the eye. Without entering further into this question 
it may be said that according to some authorities the behaviour of 
the eye seems to be profoundly altered when the illumination is very 
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low ; therefore the light, which is most efficient under ordinary cir- 
cumstances, may not be the most serviceable under these altered 
conditions. 

Many investigators have sought to determine what would be the 
theoretical efficiency possible in the case of an approximately white 
light, supposing that we were able to exclude all the wasteful non- 
luminous radiation and to produce only luminous energy. Accord- 
ing to Dr. C. V. Drysdale, for instance, * it should be possible theo- 
retically to obtain a white source running at only 0-08 watt per candle, 
and а monochromatic yellow-green source consuming only 0-0598 
watt per candle. 

Yet it must be said that different observers have obtained very 
divergent numerical results on this question as vet. The theoretical 
efficiencies posxible. on the assumption that onlv light energy is pro- 
duced, according to Lux. Wedding. and others. are widely different, 
in many cases, from the figures mentioned above ; we should pro- 
bably act wisely in postponing judgment on this point until more 
complete data are available. Very possibly these values will be 
found to be largely dependent on the physiological conditions of the 
eve. For instance, Mr. J. S. Dow has suggested that. on account of 
the physiological phenomena alluded to above. the values of the 
maximum efficiency. for light of different colours, may be found to 
be very different at high and low illuminations, and may also be 
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affected by the region of the retina in the eye used in making the 


determinations.* 

Unfortunately, most e substances at present display 
inclinations to radiate in an irregular manner, and to produce light 
of certain wave-lengths only ; thus a source like the mercury vapour 


lamp, or the- flame arc. usually radiates very strongly in certain parts 


of the spectrum, while other portions are correspondingly weak. In 
the mercury light. for example. the red rays are entirely absent. 
Many flame arcs again owe their efficiency partly to the production 
of а very strong peak in the yellow, where the sensitiveness of the 
eye to visible light 1s believed to be à maximum. 

Naturally, such sources as these cause considerable colour distor- 
tion in the coloured materials on which they impinge ; even sources, 
however, which yield а continuous spectrum, differ very much in the 
strength of the radiation in different parts, and therefore differ in the 
appearance of coloured objects to which they give rise. 

There is a nced for some form of instrument which can readily be 
applied to compare the spectra of different illuminants, and in this 
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connection the “ Ives colorimeter,” ` which was described at the 
second annual convention of the Illuminating Engineering Society 
in the United States last year, is of considerable interest. 


ULTRA- VIOLET Licnt AND THE PHYSIOLOGICAL EFFECTS PRODUCED 
BY IT. 

- Apart from the effect of visible light the distribution of energy in 
the spectrum of illuminants varies yet more greatly, as the curve 
exhibited in Fig. 17 very clearly illustrates. Therefore, we are 
naturally inclined to wonder what effect, if any, such changes in the 
character of the light we live under might have upon us. We have 
seen how, as the temperature of an incandescent solid body increases, 


the maximum of the curve of radiation is shifted forward towards. 
the blue in the spectrum, so that the percentage of ultra-violet 


energy is distinctly increased. Now, these rays appear to exert very 


marked physiological and chemical actions, and it has therefore been. 


the subject of consideration how far the tendency towards accentuat- 
ing them might be injurious. Apart from this tendency of a part of 
incandescent solid substances. we have now at our disposal sources 
such as some types of are lamps. and the quartz tube mercury vapour 
lamp, which are particularly rich in such radiation, and are, therefore, 
claimed to be specially serviceable for particular purposes, such as 
the destruction of bacteria, the treatment of leather, and for photo- 
JJ D eee 
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graphic and medical purposes. One very interesting example of the 
use of the Uviol lamp I may mention in passing. It is now believed 
that the fading of colours is largely due to the effect of ultra-violet 
light and the chemical action of rays of short wave-length in the 
spectrum of the sun. Carpet manufacturers in the north of Ger- 
many used formerly to have to send their goods down south, where 
sunshine was more abundant, in order to test the permanence of 
their colours. Now, however. that à source so rich in ultra- violet 
light is available, they can test goods by the light of this lamp in a 
mere fraction of the time which was formerly necessary, and inde- 

pendently of climatic conditions. 

The percentage of ultra-violet energy in ordinary incandescent 
illuminating agents is believed to be relatively small, possibly not 
more than a fraction of cne per cent., but, on the other hand. it has 
been suggested that as much as 30 per cent. of the total energy 
radiated from the mercury quartz tube lamp is available in this 
form. Naturally. therefore. special precautions have to be taken to 
avoid such sources having an injurious action on the суєз of anyone 
using them 

That a small change in the quality of radiation may eventually 
cause the eyes inconvenience is shown by the experiences of travellers 
in the snowy regions and at high altitudes where the atmosphere is 
not sufficiently dense to absorb the ultra-violet rays in daylight so 
effectively as on the horizon. Snow blindness. and the tanning of 


the skin are well-known symptoms at high altitudes, which many 


observers have attributed to the effect of ultra-violet rays. 

A considerable amount of work has been done on this subject bv. 
Drs. Schanz and Stockhausen. in Germany. These observers have 
suggested that artificial light is invariably more wearisome to the 
eve than davlight, and regard the tendency towards accentuating 
the ultra-violet in ordinary illuminants as undesirable. In support 
of their contention these workers have quoted the results of Wid- 
marck and others, who found that by concentrating ultra-violet 
light on the eye-lens a turbidity was set up. and the lens subsc- 
quently became semi-opaque. It has even been suggested that 
cataract is at least partially due to the action of these rays, and the 
well-known predominance of this defect among glass workers has 
been ascribed by some to the rays given out by the glowing material. ; 
This is now being made the subject of investigation by a special 
commission of the Royal Society appointed for the purpose.“ 


I have dwelt at some length upon this question. not because 1. 
sii to over-emphasise its importance, but because it is typical of 
many that will crop up in the future. and is one that can only be 
effectively solved by co-operation between the physicists and the- 
physiologists. In this respect. whatever opinions we may hold as 
to the validity of their conclusions. the researches of Drs. Schanz 
and Stockhausen secem to be particularly worthy of imitation. 
Before leaving the subject. however, it is only fair to say that this 
matter is still the subject of inv cstigation, and that no definite con: 
clusions can be laid down as vet. 

Among those who have differed from the two authorities referred 
to, I may mention Dr. W. Voege. of Hamburg. who has contributed 
several interest ing communications to the “ Illuminating Engi- 
пеег. t 

Whatever opinion we тау hold as to the desirability or need ot 
limiting the ultra-violet constituent in artificial illuminants, used 
under practical conditions. it will be conceded that when the cyes 
are exposed to exceptionally powerful doses of ultra-violet energy. 
in the study of are phenomena, for example—some means of check. 
ing these rays effectually is very desirable. In this connection I 
might again refer to the work of Dr. W. Voege, who recently pub- 
lished an account of some interesting and useful researches on specia! 
spectacles intended to be used in this connection. T Dr. W. Voege 
finds that deep red glass is specially useful in this connection, when 
the Joss of visible light so caused is of little consequence. 

A somewhat interesting case of the injuries which may apparently 
result from incautious exposure to ultra-violet radiation is furnished 
by some recent experiences of Dr. Bellile in the French Navy.s 
This observer records the experiences of some wireless telegraphv 
operators on certain French battleships who suffered trouble from 
the eyes which was considered to be due to the ultra-violet light 
given out by the spark used in connection with the transmitting 
apparatus. However, as Dr. Voege has pointed out, further data 
are certainly necessary in order to determine more exactly the part 
played by the ultra-violet constituent in light used under ordinary 
practical conditions. It is. for instance, worth noting that according 


* See Dr. H. T. Parsons, ** The Deleterious Effect of Bright Light on 
Science 1 July, 1909. 

t Vol. I., p. 775; Vol. II., p. 205. 

i “ Elektrotechnische Zeitschrift, ” June 3rd, “ Illuminating Engineer," 
London. August, 1909, 
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to medical authorities this ultra-violet constituent in sunlight is not 
without value on account of its supposed germicidal properties, and 
the free access of sunlight into interiors is regarded as one of the con- 
ditions which is most effective in counteracting the effect of any 
lurking tuberculosis bacilli, 

CONCLUSION. 

I hope to have succeeded in giving you an idea of the vastness of 
this subject, and of the many different points of view that have to 
be taken into account, and the contraditcory data which require to 
be reconciled. It may, perhaps, seem to some of you that in parts 
of these lectures I have dwelt in a somewhat pessimistic manner on 
the defects of modern conditions of lighting, and harped too insis- 
tently on the many directions in which there is admittedly room for 
improvement. It must not be imagined, however, that I do not 
recognise that there has been most encouraging progress in certain 
respects, and that modern methods of illumination are in many ways 
а great advance on those in existence a few years ago. One of the 
most satisfactory indications of progress, perhaps, has been the 
steady growth of interest in matters of illuminating engineering ; 
but what is now needed is to systematise and focus this interest to a 
greater extent, so that development may proceed on the proper lines. 
In dwelling on what remains to be done rather than on what has been 
done, therefore, I have been chiefly influenced by the desire to point 
out the necessity for such impartial and systematic effort, and the 
many fields in which substantial improvement might be made 
through the agency of an Illuminating Engineering Society and the 
illuminating expert engineer, whose development from existing pro- 
fessions such a society will, it is hoped, eventually bring about. 


ON THE INSULATION OF INDUCTIVE COILS. 


BY ALBERT CAMPBELL, B.A., AND J. L. ECKERSLEY, B.Sc. 
(From the National Physical Laboratory.) 


In practical work with alternating currents the importance 
of self or mutual inductance increases as the frequency is 
raised. At the same time the conditions usually become more 
complicated, for the effects of capacity and leakage are highly 
accentuated at telephonic frequencies (500 to 3,000 ^ per 
second), and more so when we enter the range (10,000 to 
2,000,000 ~ per second) used in wave telegraphy. It is well 
known that even with telephonic frequencies the distributed 
capacity of a highly inductive coil (say, 1 henry) will show 
itself by slightly altering the effective resistance and induc- 
tance, but we do not think that enough stress has been laid on 
the effects of low insulation in such cases. These effects may 
give trouble in standard inductance coils, and may even cause 
unexpected energy losses in the more important case of the 
inductive loading coils used on telephone circuits. We shall 
first give the mathematical treatment of the general case, and 
afterwards indicate the approximations that may be sufficient 
in practice. | 

et a leaky inductance coil be represented as in Fig. 1, 
where R and L are effective resistance and self inductance 
respectively, K is а capacity representing to a first approxima- 
tion the actual distributed capacity of tbe coil, while the shunt 
S represents the leakage resistance. To avoid fractions let the 
leakance 1/5 = G, and let the impedance 4/R? + 12% =z, where 
© = тп, n being the frequency. It should be noticed that R 
may include energy losses by eddy currents and hysteresis, 
and S likewise losses by absorption (dielectric hysteresis), &c. 
It will be sufficient to consider the case where all the currents, 
and voltages are of simple sine wave form. Leta=wy – 1. 
Then if the circuit between А and B be equivalent to effective 
resistance R' and self inductance L', we have 
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Hence, separating real and imaginary parte, we have 


'_ z(R + Gz) ae (1) 
(Е + Са) +a (Ke — Ly 
and ; EE . (2) 


L^ Боду + (KEL ` 
Case 1.—If © =0 and К is small, these equations reduce to 
R’=R(1+20*LK). . (3) 
and L'L(0-wLK) . . . . . (4) 
which give the well-known corrections * for distributed capa- 
city. It will be noticed that both corrections are propor- 


tional to the inductance of the coil and increase as the square 
of the frequency. 


Case 2.— If K=0 
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When the 1еаКапсе С is relatively small (i.e, S very large 
compared with R) and R small compared with the impedance 


z, we have 
R R + G2? . e e в e . e (9) 
and L'-L(1-2RG-G*). . . .(10) 
For example, let n=1,000 ~ per second, R=20 ohms 
L = 0:1 henry, and insulation resistance S —0'1 megohm—+,e., 


8 
Fic. 1. 


G—10-» Thus, 22=40 x 10‘, and therefore, R’=24 ohms, 
while L' is still practically equal to L. Thus we see that a 
shunt of 100,000 ohms across such an inductance coil raises its 
effective resistance (at n — 1,000) by 20 per cent., and actually 
causes the same total current to spend 20 per cent. more 
energy in the circuit. [The increased impedance in such cases 
was pointed out some years ago by the late Mr. H. E. 
Harrison (TRE ELECTRICIAN, p. 119, Vol. XXXI., 1893)]. 


Table I. 
Shunt S. | ze (obmo); б 
Ohms. | Measured Calculated, 
co | (26:8 26:8) 
100,000 30:7 30:5 
50,000 546 546 
; 46:3 46:3 


In Table I. are shown the results of some experiments in 
which a standard inductance coil of 0'1 henry was shunted by 
various resistances, the combined effective resistance being 
measured by a mutual inductance bridge. The numbers given 
in the last column are calculated by equation (9). It will be 
seen that they are in good agreement with the measured 
values. Examination of equation (6) shows that in all cases 
there is а certain value of the shunt for which the effective 
resiatance is unaltered. 

If S «12+ К? 

R wr Re 
* Dolezalek, ‘‘ Elektrotech. Zeitschr." February, 1904. 


then Б’ = К. 
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Also R' is greater or less than R according as S/R is greater or 
less than (w*L? + К?) / (LI R.). The curve in Fig. 2 shows 
the change (R' – R) of effective resistance for the coil already 
mentioned (R=20, L= OI), with increasing values of shunt, 
for n = 1,000 ~ per second. It is interesting to notice that a 
shunt of 650 ohms raises the effective resistance from 20 ohms 
up to 315 ohms. We may remark that the effective induc- 
tance is always reduced by the presence of the shunt. 

When the Jeakance is relatively small equation (9) shows 
that the increase in effective R is practically proportional to 
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the square of the frequency, and thus the errors due to bad 
insulation are much accentuated as the frequency rises. It is 
very important to remember in addition to this that in nearly 
all insulating materials the effective leakage increases as the 
Rs ppt is raised, one reason being that the leakance in- 
cludes the energy loss due to dielectric hysteresis. This effect 
had been noticed some years ago by one of us in the case of 
air-space and paper insulation of telephone cables. It had 
already been investigated for а number of dielectrics by 
Hanauer (“ Wied. Ann., p. 789 (65), 1898). 
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Bfeotive Insulation Resistance (Relative). 


80 
20 
Е ШШШ 
К ШЇ ШШШ ЭЕ ЕЁ ЕЙ ЗЕ ШШ 
500 1,000 1,500 2,000 


As examples of two different materials we give in Table II. 
the results of some tests on (a) a length of gutta-percha 
covered wire placed in water and (b) а small condenser made 
of blotting paper and tinfoil. The numbers in the table and 
the curves in Fig. 3 (which give merely relative values) show 
how rapidly the effective insulation resistance falls off as the 
frequency rises. The gutta-percha covered wire when tested 
with continuous current gave for electrification of 1 minute 
an insulation resistance of about 200,000 megohms, which is 


enormous compared with the effective insulation even at 200 ~ 
per second. | jJ 


Table II. 
А Frequency. Capacity. Insulation resis. 

Material. ^. per second. Microfarad. Megohms. 
Gutta-percha ...... 200 0:00692 1:055 
ei. inue 1,000 000654 0:325 
Ур с S 2,000 000651 0:105 
Blotting paper 200 0:01260 0:235 
» Е 1,000 0-00682 0-053 
„ was 2,000 000744 0035 


These tests were made by Wien’s series resistance method, 
which is very convenient for leaky condensers. As it is not 
well known in this country, we think a short description will 
be of interest here; it is given in an appendix. | 

It is clear that the stead y-current value of the insulation re- 
sistance would often be quite misleading when telephonic 
frequenciesare used. Hence with all standard inductances, both 
self and mutual (of tolerably high value), to be used for the 
measurement of effective resistance, the greatest care should 
be taken to keep the effective insulation resistance very high. 
For this reason the coils should be thoroughly boiled in 
paraffin wax and the terminals mounted on ebonite. In tele- 
phone loading coils a leakage that does not in itself seem very 
bad may cause considerable rise in the effective resistance, 
and thus increase the actual energy loss. 

With regard to mutual inductances, the presence of a 
secondary coil with bad insulation may cause а change of 
effective resistance. We content ourselves with giving the 
formulas for this case. If P and Q, L and N are the resis- 
tances and self inductances of the primary and secondary coils 
respectively, M the mutual inductance and S the leakage 
resistance of the secondary, then 


P'-P- Q +5)Мгз=з 


(QoS rNw ' 77 (13) 
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When S is large compared with Q, these equations give values 
of an order similar to those already given for a self inductance. 


AppENDIxX.— WIEN's SERIES Resistance Metaop. 


The connections are shewn in Fig 4. K is the condenser 
to be tested, its insulation resistance being represented by P; 
k is a standard condenser with very small (negligible) absorp- 
tion and leakage, Q is an adjustable resistance (non-induc- 
tive), R and S are proportional arm resistances, one of them 


Fia. 4. 


being adjustable. A is a source of alternating current (e. g., а 
wire interrupter ог a microphone hummer) while G is a 
vibration galvanometer or tuned telephone. By successive 
adjustments of Q and either R or S the indication of G is 
brought to zero, in which case we have 


= — e mE. NM e e [] e 11 
E R 14ouQ: (П) 
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where w = 27 x frequency. 

When testing small condensers it is convenient to use & small 
variable air condenser as standard, but even with this it is 
often necessary to have considerable inequality betweeu the 
arms R and S. This inequality and other causes tend to 
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introduce considerable error due to the capacities to earth of 
the various parts of the network. The presence of the error 
is indicated when on reversing the connections to the source A 
the readings are altered. When the alteration is small it is 
usually sufficient to take the mean of the two sets of readings. 
A better way, however, is to interpose between A and the 
bridge a special transformer, in which the primary and 
secondary coils are well insulated from one another, and have 
between them a guard screen consisting of a coil connected to 
earth. This device usually gets rid of the error. (See also 
Giebe, “ Zeitschr. für Instrumentenkunde," p. 150 (29), May, 
1909.) 
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TRANSMISSION OF ELECTRICAL ENERGY AT HIGH 
 TENSIONS ON OVERHEAD LINES.* 


BY PROF. E. W. MARCHANT, D.SC., AND E. A. WATSON, M.SC. 


. Summary.--The two great developments of recent years in power 
transmission over long distances are at Niagara Falls and on the Pacific 
slope of Western America. These schemes are outlined by the 
authors. They then go into technical considerations in the design of 
transmission lines, as regards the limit of pressure, frequency, line 
protection, arrangement of lines and operation. Finally they describe 
modern practice, in connection with hydro-electric power stations, 
the transmission lines and sub-stations. 


The transmission of electrical energy over long distances is a problem 
which, not unnaturally, has received far greater attention in America 
than on the Continent of Europe. The plentiful supply of cheap 
coal in England has rendered the consideration of long-distance 
transmission schemes almost unnecessary, since, in most cases, it is 
as cheap.to carry coal as it is to transmit electrical energy. The 
two great developments which have taken place within the past 
few years are located respectively at the Niagara Falls and on the 
Pacific slope of Western America. At the present time it is esti- 
mated that a population of 40 million people reside within the area 
which represents the field of distribution for Niagara Falls. and in 
future years, as, the electrification of the railways progress, it is 
certain that the Niagara district will become an unrivalled centre 
for manufacturing industries. On the Pacific coast the problem has 
been of an entirely different character. Large towns have sprung 
into existence chiefly as the result of mining and agricultural enter- 
prise. and as fuel is expensive the supply of electrical energy for 
lighting and tramways from water power has led to the development 
of many comparatively small powers, the energy from which is dis- 
tributed sometimes for as great a distance as 250 miles. One of the 
most interesting of these systems is that for the supply of electric 
power to the city of San Francisco. No less than 11 water-powers are 
connected to this system, some of only 100 kw. capacity. These are 
coupled in parallel on a single network, covering in all an area of 
30.000 square miles, extending nearly 250 miles along the Pacific 
coast. The total length of 60.000-volt overhead line on this network 
is over 1,000 miles. The development of the water power has not 
heen due entirely to the cost of fuel. A great factor in making 
these systems a commercial success is undoubted!y the low price of 
land and the cheap rate at which wayleaves can be obtained; the 
cost of land for certain transmission schemes did not exceed 
£60 per mile of line. 

A study of these stations makes it evident that many water- 
powers in this country which have hardly been considered as of 
practical utility may ultimately be developed, to the great bencfit 
of the surrounding district, provided that the necessary wayleaves 
for the transmission lines can be obtained at а reasonable rate. The 
standing charges involved in the payment of wayleaves is a very. 
heavy tax on a station, particularly in a small station such as most 
hydro- electrie stations must necessarily be in England. 

In order that economical transmission of electric power may be 
made over long distances, it is, of course, necessary that a high volt- 
age should be employed. "The standard pressure at present in use 
is 60,000 volts three-phase. Higher voltages are undoubtedly pos- 
sible at the higher attitudes of Colorado and the Nevadas than could 
be used on similar installations in our great manufacturing dis- 
tricts ; but, allowing for all effects of climate and atmosphere 
there is no doubt that there is.no great technical difficulty involved 
in the use of much higher voltages than have hitherto been 
attempted in this country. | 5 


Limit of Transmission Voltage.-—With the advent, during the last 


he Institution of Electrical Engineers. a 


* Austract of a Paper read before the Manchester Local Section of 


few.years, of the so-called suspension type of insulator the possible 
voltage is only limited by the production of a corona or brush dis- 
charge from the line itself. The stress which will be produced in 
the air at the surface of a transmission line depends on the pressure 
difference between the lines, the diameter of the wire, and the dis- 
tance apart of the wires. For two parallel wires, and also for one 
wire and earth, the electric stresses are respectively 


V A V | 
1 ] and 2 
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where V=line voltage; d- distance apart of wires; h—hcight 
above ground; a = radius of wire. 

For three wires at corners of a triangle (ordinary three-phase 
arrangement) the stress is: 


V 


1 


d * 
* (3) 


These formulæ are only approximate, but hold with quite sufficient 
accuracy when the distance apart of the wires is large compared 
with their diameter; and they only apply when the potentials of the 
system are symmetrical. The value of the electrie stress which can 
be allowed in the neighbourhood of a transmission line depends on 
many factors, including the size of the conductor, the atmospheric 
pressure and temperature. the condition of the surface of the wire 
and the presence of water vapour and floating impurities in the 
atmosphere. It rises as the conductor size decreases according to 
the curve shown in Fig. 1, whilst the relation between electric 
strength and air pressure is given approximately by the expression: 


R= К, (270.86) where р is the pressure in millimetres of mer- 
760. 
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cury. A similar lessening of the electric strength is also produced 
Ьу an increase of temperature, the law being linear in this case also, 

Owing to the effect of the condition of the wires on the results. it 
is suggested that the figures given in Fig. 1 should be used. combined 
with a factor of safety which should have, approximately. the fol- 
lowing values: Large towns or industrial distriets especially near 
sea-leve!—e.g., Lancashire, &c., 1:8-2:0; ordinary open English 
country. 1:5; mountainous or other districts far from any source 
of contamination of the air, 1:2. 

The lines which are at present being worked at voltages approach- 
ing the maximum àre :—(1) The Great Western Power Со. з plant 
at Island Bar, California, at 110,000 volts. (2) The Central Colorado 
Power Co., at Shoshone, Colorado. working at 88,000 volts; to be 
raised to 110.000 when the load requires. (3) The Grand Rapids, 
Muskegon, plant, working at 100,000 volts. A table in the Paper 
shows the stresses existing on these lines and the factor of safety 
allowed. 


System.—With the exception of the few comparatively small 
plants installed in France and Switzerland, all the modern trans- 
mission schemes employ three-phase alternating current. For a 
very long transmission from a remote source of power, such as a 
waterfall to a large city or industrial area. the Thury system of 
direct-current transmission has certainly many advantages, but it 
is doubtful whether it will ever be introduced in America. All the 
installations described in the present Paper use the three-phase 
alternating-current system. ^ 


Frequency.—The standard frequencies on the American Conti- 
nent are 25 and 60%, the latter being used almost universally for 
lighting purposes. It is, however, distinctly too high for a really 
sound long-distance transmission. The large plants on the Pacific 
Coast all use 60 , and have very large charging currents. One 
plant in particular, which will ultimately operate a line 153 miles 
long at 110,000 volts, will have a charging current corresponding to 
an output of nearly 15,000 k.v.a. It seems unfortunate that the 
excessive standardisation prevailing among the manufacturers of 
electrical machinery should cause the adoption of such an admittedly 
unsatisfactory frequency as 60 cycles per second. 


Parallel Operation.—The latest practice to facilitate good syn- 
chronising is by the use of pneumaticallv-controlled switches. 
These have been installed by the Great Western Power Co., and 
are much quicker in operation than: any other form of switch yet 
put into service. The only phenomenon which is likely to ptoduce 
hunting with such a system is a short-circuit. With a large station, 
having & number of hydro-electric units in parallel there is some 
risk of hunting if the units are separately governed and the 
governors are too quick acting. but thisis not so likely to occur with 


THE ELECTRICIAN, DECEMBER 10, 1909. 


358 


hydro-electrio plants as with steam-drivensets. Ав а matter of fact, 
synchronising through a long transmission line is a much easier 
matter than synchronising in a central station.  . 

Line Protection.— American engineers state that this problem is 
one of the most serious that they have to face. The lightning arresters 
formerly in use were those of the well-known Würtz pattern or the 
carbon rod spark arresters. Both at Niagara and on the Pacific 


Coast, however, these arresters are being displaced by those of the 


electrolytic type. 

The most effective protection against lightning is undoubtedly 
theearthed wire. Not only does it act as a screen against the elec- 
trostatic effect by charged clouds, but it also provides a path to 
earth more direct than that of the line wire over the whole length 
of the transmission line, and thus prevents a lightning stroke from 
striking the latter. In most cases where the earthed wire is fitted, 
however, the best practice is to connect а lightning arrester of the 
ordinary type to the line as an additional safeguard. "Troubles 
from lightning are much less likely to occur on а high-voltage 
transmission line than on those working at 20 or 30 kv. on account 
of the more effective insulation of the line. The screening effect of 
the earthed wire is estimated by the authors in their Paper. 

Asynchronous Generators —lt has been suggested that asyn- 
chronous generators consisting of ordinary induction motors run 
above synchronous speed could, with advantage, be employed in 
many transmission systems. This is especially the case in large net- 
works fed from а number of stations. Оп some of these networks 
where there are many small water-powers the use of such a small 
generator has many advantages. It is extremely robust and 
mechanical in construction, and quite simple in operation; it needs 
no exciter and has no rubbing contacts. It can be thrown straight 
on to the line without synchronising, and it can be short-circuited 
with immunity. Asynchronous stations feeding into networks gener- 
ally have their governors arranged so that they work steadily at full 
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Fic. 1.—ReLaTION BETWEEN “R” AND THE DIAMETER OF THE WIRE, 


load all the time. The variable portion of the load is taken care of 
by ordinary synchronous generators driven by water-wheels, or some- 
times by steam turbines. An interesting example of the use of 
asynchronous machines is given by the exciter sets in many of the 
generating stations of the Pacific Gas & Electric Co. In these sets 
a water-turbine, or Pelton wheel, a direct-current generator and an 
induction motor are all coupled together. In case of a heavy load 
on the generator, the induction motor helps the water-wheel, while, 
if the load is light, power is returned to the line by the induction 
motor running as generator. The speed is controlled entirely by the 
induction motor. Synchronous machines had been tried, but neg 
given trouble by breaking step. 
Telephone Interference.—In the case of 100,000 volts and over, no 
attempt appears to have been made to run the telephone lines on 
the same poles as the transmission line. With 60,00U-volt schemes 
the usual practice is to arrange the telephone line about 10 ft. below 
the transmission line, and to support it on insulators on the same 
ро:ез. In order to avoid mutual induction effects, the telephone 
lines are transposed at frequent intervals. This is, however, not 
sufficient to prevent induction. Electromagnetic induction may be 
almost completely avoided by transposing both the transmission 
line and the telephone line. The transposition of the transmission 
line is effected by using special pairs of towers at intervals of about 
3 miles; in most cases the lines are transposed by the third of a re- 
volution at each transposition point. With these precautions the 
telephone is sufficiently satisfactory even over a line of 150 miles in 
length. If the neutral point of the three-phase system is earthed, 
this arrangement serves as an efficient safeguard against electrostatic 
effects, but where A- connected transformers are used, and there is 


no definite earth-point provided, these effects may be very large. In 
order to obviate them as far as possible at the telephone, the wires 
are connected by a split-choking coil at the ends of the line, and 
the centre-point of this coil is connected to earth. 

Star v. А Connection.—At the present time there seems to be a 
decided preference in favour of the A arrangement of transformer. The 
relative advantages of the two methods of connection are as follows :— 
Advantages of А: (1) If one of the phases breaks down the other 
two will supply power to the extent of two-thirds of the capacity of 
the transformer; (2) if an earth occurs on one leg of the transmis- 
sion line it does not affect the running of the system provided the 
insulators on the other two wires are sufficiently large to stand the 
concatenated pressure of the system. Advantages of Star: (1) The 
size of insulator used need only be large enough to withstand the 
star pressure of the system; (2) the neutral point can be earthed 
and the pressure between each line and earth definitely equalised. 
This is of great importance in connection with telephones. As a 
matter of fact, the advantages of the À system in enabling the 
transformer to run with two phases only, if one of the lines break 
down, is not practically important, as it is found with 60,000-volt 
working that the insulators installed are rarely large enough to with- 
stand the full-line pressure. The same thing holds good with regard 
to the transformers. In spite of this, however, A connection is much 
more common than star. 


Economic Limits of Transmission.—The factors which determine 
whether а given water-power can be used economically for the supply 
of electrical energy are: (1) The capital cost of the transmission 
scheme; (2) the running charge of the station; (3) the cost of pro- 
ducing energy by other means. The chief item in the cost of hydro- 
electric power production is the capital charges, and in such a station 


this is almost invariably higher than fora steam plant. The stations 


in which one would expect the greatest economy in capital expen- 
diture would be those at Niagara, where the problem of conveying 
the water to the station only involves the boring of a short tunnel, 
and where the plant capacity is large. In these stations, however, 
the cost was given at from £20 to £30 per kilowatt, including the 
transmission line, though in some cases it was a good deal higher. 


` In regard to the most economical voltage at which a line should be 


worked, Kelvin's Law is based on the condition that the total charge 
for transmitting energy along the line shall be а minimum; but a 
sounder condition to apply to a transmission line is that the ratio 
of the total cost of transmitting energy to the revenue earned shall 
be a minimum, and if this condition is applied we find that the cost 
of wasted energy must be equal to the whole charge for interest and 
depreciation on the transmission line. 

The second factor which determines the size of the conductor is the 
working pressure. The possibilities of the formation of a corona and 
the loss of considerable energy by brush discharge is one that re- 
quires careful consideration. Another factor is thecost of insuláting 
the line. The cost of insulation goes up very rapidly when the volt- 
age is greatly increased. In actual practice the effect of increasing 
the voltage at the cost of insulation is not of great moment, as the 
cost of insulators is a comparatively small item in the total cost of 
a pole-line, and the working voltage is settled by the economic con- 
siderations detailed above. The common practice is to work the 
line to give a known percentage drop, and to increase the voltage on 
the line as the load on it increases until at the full load the pressure 
on the line is the maximum for which it was designed at a predeter- 
mined drop. The usual efficiency of transmission on most of the 
schemes seems to be about 90 per cent., the copper drop being of 
the order of 10 per cent., and the total drop due to resistance and 
inductance about 15 per cent. 


Моревх Practice (HyDRO-ELECTRIC PLANTS ONLY). | 
Power Station.—The design of a hydro-electric power station is 
affected by local conditions to a much greater extent than if any 
other form of motive power were employed, and various installations 
are discussed in the Paper. The choice of prime mover adopted 
dep:nds very much upon the head of wat:r available. Pelton or 
Doble wheels are generally used cn high heads of 500 (6. and over, 
and reaction turbines on the lower ones, Pelton or Doble wheels 
are invariably installed with horizontal shafts, but turbines are used 
with either vertical or horizontal ones although the vertical shaft 
type is the most favoured at the present time. The problem of 
satisfactorily governing a large station working under a high head is 
a very difficult one, and great care must be taken to protect the pipe- 
line from the effects of water hammer or stress due to the load being 
suddenly thrown off. The chief function cf the governor in a 
hydraulic station as generally installed in the western and central 
States is to prevent the machines from running away if the whole 
load is suddenly thrown off. During normal operation it is 


| common practice to keep the machines running at full-load and look 
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after the variations by means of а steam plant installed at some 
other point on the system. If governing is done by checking the 
flow of water it is necessary to have some form of relief valve or 
surge pipe installed. With high head plants using Pelton or Doble 
wheels, governing is almost invariably oblained by swinging the 
nozzles во as partially to clear the buckets. So difficult is the prob- 
lem of satisfactory governing, however, that on some of the older 
plants arrangements are installed for putting on artificial load. 
General practice in the most recent stations appears to favour 
generation at about 11,000 volts with oil-insulated water-cooled 
transformers of large capacity raising the pressure to that of the 
line. Taps are frequently provided for working at less than the full 
voltage, if desired, and this is often done during the early stages of 
the plant, before it gets its full load. Considerable diversity exists 
in the design of the switchgear, both cell type and open-pattern 
arrahgement being found, the numbers of each being about equally 
divided. The line is usually brought into the station through large 


porcelain bushings, sometimes in the station wall, but in the higher 


voltage plante placed in the roof. Just outside the station are 
placed the lightning arresters. Inside the station the line goes to a 
choking coil, ususlly a plain copper spiral hung in the air, but some- 
times an elaborate arrangement with oil insulation. The line is 
generally fed through oil and disconnecting switches from the high- 
tension bus bar. The oil switches are either mechanically, electri- 
cally or pneumatically operated.: The disconnecting switches are 
usually plain knife switches, opened by hand by means of a wooden 
rod about 8 ft. long. The insulation of this rod is quite sufficient 
to allow the user to touch live parts with perfect safety. 
Instrument transformers are frequently employed on the high- 
tension side of the station. Small electrostatic potential indicators are 
used on the high-tension conductors to indicate to the operators 
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whether these are alive or not. They consist simply of a pivoted 
aluminium vane moving in front of a fixed section and acting on a 
similar principle to an ordinary electroscope. 

The generatorsemployed in modern stations are all revolving-pole 
machines of fairly high speed, a 10,000 kw. machine generally run- 
ning at about 300 revs. per min. Their construction is therefore 
intermediate between that of an ordinary slow-speed machine and a 
high-speed turbo-generator. Salient-pole rotors and natural venti- 
lation seem to be universal. Both three-phase transformers and 
banks of single-phase units are employed, and practice does not seem 
to be decided as to which of these is the best. 

Line.—Practically all plants in the States working at less than 
65,000 volts use pin insulators, while above this the suspension type 
is employed. Brown porcelain is very general for pin insulators, but 


a slate-coloured glaze is now being introduced. White glazed porce- 


lain is never used, as it makes too good a target for rifle bullets. 
There are two types of suspension insulators in common use—viz., 
the Locke and the General Electric patterns (Figs. 2 and 3). "These 
are hung four or five in series from the cross-arms of a steel tower. 
All the latest and best American plants are now adopting galvanised 
steel towers, which average six to the mile in Central Colorado, as 
against 40 per mile where wood is employed. 

In all the early installations the insulators were mounted on wooden 
pins, usually of eucalyptus-wood coated in oil or boiled in paraffin. 
'The two difficulties with thes» are: (1j The digesting of the pin-screw, 
due presumably to the formation of nitrogen compounds by brush 
discharges from the wire; (2) burning of pins due to leakage current. 
In (1) the wood becomes powdery in character, and entirely loses its 
mechanical strength. The digestion appears only to take place after 
the oil has exuded from the pins, and does not give much trouble 
until the pin has been in service for some years. The phenomenon 


of pin-burning is much less common. The iron pin insulator is now 
universally employed in new installations, and must be regarded as 
standard practice. Little difficulty appears to occur on account of 
corrosion if the pins are well galvanised. 'The mounting of the pin 
is effected by: (1) A lead cap is attached to one end of the pin, and 
this is screwed into the insulator; (2) an iron thimble, or sleeve, with 
the inside screwed, is cemeated into the insulator, and the pin is 
screwed into this when the insulatoris attached ; (3) cementing the 
iron pin direot into the insulator cap. Ву this latter means a very 
sound job is effected, but the insulator is not so readily replaceable 
as in the two other methods. Where the transmission line crosses a 
railroad or road the usual practice is to arrange two towers as near 
together as possible on each side, so that a wire breaking will not be 
able to reach the ground. A cage such as is common in England is 
rarely if ever seen. | | | | 
Although a great many lines have been cr-cted with aluminium as 
the conducting material, the tendency in the n?wer stations, at any 
rate on the Pacific coast, is to use copper. . The advantages of 
copper are that it has great mechanical strength, and is easily jointed 
and soldered; it is not 80 electropositive as aluminium, and is there- 
fore not 80 likely to corrode in a foggy atmosphere. On the other 
hand, aluminium has the advantage of being a lighter metal for the 
same conductivity, and js less expensive to erect. Joints in an 
aluminium cab'e are usually made by splicing. One disadvantage 
of aluminium is that it has a higher coefficient of expansion than 
copper, so that an aluminium line will change in sag more with in- 
crease in temperature than one of copper, and when the sag be- 
comes comparable with the height of the tower this is a matter of 
some importance. Also, owing to the larger cross-section of the 


aluminium line, the effect of wind pressure on it is more marked, but 


the risk of a corona effect and brush discharge is considerably 
lessened. Steel is employed only on long spans where the question 
of mechanical strength is of primary importance. | 

Sub-stations.—The g:neral distribution system in America is very 
different from that of England. Direct-current dis:ribution as found 
here is unknown except in one or two of the largest towns. The 
universal system of distribution is by means of overhead wires strung 
on wooden poles and working at 2,3C0 volts; these are carried along 
all the streets. At intervalsa small transformer is bolted on to the 
pole, and steps the pressure down to 110 volts for service to the 
neighbouring houses. Thus there are a large number of sub-stations 
which simply contain static transformers for reducing the pressure 
to the 2,300 volts required for distribution. These stations a'socon- 
tain induction regulators for regulating the voltage on the outgoing 
side. These arə constructed like an ordinary induction motor with 
а stator connected as a shunt acros3 the lines and a wound rotor 
which is prevented from rotating, but can be turned through an 
angle by means of a quadrant gearing with a worm driven by asmall 
motor. The axis of the regulator is placed vertically, and the whole 
apparatus, except the quadrant and motor, are immersed in oil. 
Automatic regulation is thus obtained by adding or subtracting th» 
regulation voltage from that of the line. Sub-stations converting 
from alternating current to direct current are chiefly used for rail- 
way work, but also for city supply and series arc lighting. | 
Synchronous and induction motor-generators and rotary con- 
verters are used, but apparently not the motor converter. Bat- 
teries do not appear to be much used except in some of the larger 
towns, and current for lighting and traction is almost always sup: 
plied from one plant. | 

When low-frequency current has to be distributed for lighting. it 
is the usual practice to instal frequency-changing plant; this con- 
sists of motor-generator sets, many of them built on vertical 
shafts. The type of motor may be either synchronous or induc- 
tion, and the generator is of the ordinary revolving field pat- 
tern. These frequency changers are, of course, only used when the 
frequency of generation is 25 or 30 cycles per second. It is remark- 
able that very little lighting has been attempted at the lower 
frequencies. 


ELECTRIC FREIGHT LOCOMOTIVE FOR THE NEW 
HAVEN RAILROAD.* 


Ап experimental geared type of electric locomotive now being 
built by the Westinghouse Electric & Mfg. Co. for the New York, 
New Haven & Hartford Railroad has been designed primarily for 
handling fast freight trains, but it will also be used forhauling heavy 
passenger trains. It is of particular interest as indicating the tendency 
of designers to raise the motors above the axles, thereby permitting 
an increased size of motor to be employed. Each truck of the new 


* Abstract of an article in the Electric Railway Journal.” 
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locomotive will have two pairs of driving wheels and a single pair of 
leading wheels. The driving wheels are held in alignment by cast- 
steel bar frames, similar to those usually used in steam locomotive 
practice, the springs of the leading wheels being connected to the 
driving springs by equalising beams. One of the trucks is cross- 
equalised under the centre of the locomotive. Тпе frame is spring- 
supported by the cross-equaliser on each side of the centre line. 
This arrangement will promote steady riding, and tends to prevent 
side rolling at high speed. 
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provided with six driving arms on each end, which project into 
spaces provided between the spokes in the driving wheels. Each of 
these arms is connected to an end of a helical spring, the other ends 
cf the springs being connected to the driving wheels. 

This arrangement of drive smooths out the torque pulsations, and 
at the same time allows for vertical movement of the axles. In 
addition to the spring connection between the quills and drivers, 
flexibility is provided between the pinions and motor shaft, to 
equalise the torque on the gears. The quills are of large diameter, 
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Fic. 1.—LONGITUDINAL SECTION oF SINGLE-PHASE Locomotive ron New York, New Haven anp Hantrorp RAILWAY. 


A characteristic feature cf the running gear is the use made of 
cast steel. This is particularly true of the truck frame cross-ties, 
which are interesting examples of mechanical design. The ten- 
dency to follow approved steam locomotive practice is also evident in 
many of the mechanical details of this locomotive. 

The electrical equipment comprises four 350-н.р. single-phase 
geared motors, together with the necessary auxiliary apparatus for 
their operation on either the 11,000-volt alternating-current or 690- 
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volt direct-current circuits of the electric divisions over which the 
locomotive will run. The motors are placed directly over the axles 
and are mounted solidly on. the truck frames. Each end of the 
armature shaft is provided with a pinion meshing with gears 
mounted on a quill surrounding the axle and carried in bearings on 
the motor frame, similar to the usual axle bearings. The quills are 
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permitting unrestricted motion of the wheels and axles. The centre 
of gravity of the motors, as well as that of the entire locomotive, is 
high, avoiding the transmission of strains and shocks from the track 
and roadbed to the motors. 

The motors have 12 poles built into a solid frame, and are designed 
for forced ventilation. An air-blast transformer is provided for lower- 
ing the trolley line voltage to that required by the motors. The control 
apparatus is of the well-known Westinghouse electro-pneumatic type. 

When operating on alternating current all four motors are connected 
in parallel, and the control is obtained entirely by changing the 
connections to various voltage taps on the main transformer. On 
direct current the motors are first grouped all in series, and then two 
in series and two in parallel, in combination with various resistance 
steps. Provision is made for cutting out any one of the four motors 
singly on either alternating current or direct current. The loco- 
motive, which will weigh 269,000 lb., will be capable of hauling a 
freight train having a maximum weight of 1,500 tons at a speed of 
35 miles per hour. When used in passenger service 800-ton trains 
will be hauled at a maximum speed of 45 miles per hour. The 
general design of the locomotive can be seen from the cross-sectional 
view given in Fig. 2, whilst a longitudinal view of the locomotive 
is given in Fig. 1. l 


Single-phase Railway in Italy.—According to the “ Elec- 
tric Railway Review" the Parma Provincial Railway, which, 
it will be remembered, is built partly in the city of Parma, is 
now being operated with single-phase current from the city to 
several suburban points. The city section is 6'7 miles long 
over all, with a maximum gradient of 4:6 per cent., while the 
suburban lines are 24 miles long and have a maximum gra- 
dient of 3:2 per cent. The operating potential in the city 
area is 400 volts and in the country is 4,000 volts at 15 
cycles. Catenary construction of the Siemens-Schuckert type 
is installed on the suburban sections only. The rolling stock 
comprises 10 motor cars, 11 trailers and 18 goods trailers. 
The motor cars carrv two 50 Н.Р. motors, which are arranged 
for automatic voltage conversion at a point near the power 
station. These motor cars have seven first-class seats, 21 
second-class seats and a goods compartment. The power 
station equipment consists of Cornish boilers, superheaters 
and two Tosi steam engines of 750 f. P. each coupled to a 
150 k.v.a. single-phase generator. Two 43 kw. direct-current 
sets furnish the excitation and lighting current. The electrical 
equipment in the power house, the suburban cars and the caten- 
ary work was provided by the Italian Siemens-Schuckert Co. 
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This Valuable Set of Tables and Engineering Data re- 
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LEGISLATION IN 1909. 


The Parliamentary Session of 1909 will be long remen- 
bered on account of its unprecedented length and for the 
character of its legislative proposals. Yet, notwithstanding 
the controversial nature and the unusually protracted 
character of the debates on some of the measures sub- 
mitted, time was found to put upon the Statute book an 
act for the amendment of the Electric Lighting Acts. 
There is, perhaps, no industry in the United Kingdom 
which has suffered so much from ill-considered and repres- 
sive legislation as electrical engineering. We maintain 
that if powers are conferred and obligations are imposed 
upon local authorities and companies in regard to the 
generation and distribution of electricity for lighting and 
power, it is but reasonable to expect that the law governing 
such supply should enable electricity undertakers to carry 
on their business on modern commercial lines. At least, 
there should be no undue restrictions upon the develop- 
ment and general expansion of electricity supply. So far 
from this having been the case, it is generally conceded 
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that the Electric Lighting Acts should have been amended 
10 or 12 years ago, to meet the changed conditions 
from the early days. For many years we have coun- 
tenanced the wasteful process of local authorities going 
to the large expense of promoting private bills in order 
to obtain powers now tardily conferred upon all elec- 
tricity undertakers by the Electric Lighting Act, which 
has recently received the Royal assent. 
conferred powers were long ago admitted to be neces- 
Bary for tlie proper conduct and management of the busi- 
ness of electricity supply, and the fact that it has 
taken so long to secure this small measure of reform 
from Parliament is & poor compliment to the influence of 
members of the electrical engineering profession and in- 
dustry. In fact, it seems to us to point conclusively to 
the lack of cohesion in the electrical engineering forces of 
this country, and to justify all that has been advanced on 
this head from time to time. Other evidence of this want 
of organisation is to be found in the fate of the “ wiring” 
clause. As originally drafted the Bill contained a clause 
which would have conferred wiring powers upon local 
authorities, but because two associations, which are alleged 
to exist for the welfare of the electrical industry, could not 
agree as to the wording of the clause—could not fix the 
ambit of the powers to be conferred—this useful clause ha4 
to be abandoned. | 

In regard to the Act itself, though it does not go quite as 
far as we could have wished, it will, we think, be found of 
considerable advantage to the industry as a whole, and 
should prove particularly useful in developing electricity 
supply in the smaller towns, especially where these are 
within reasonable distance of & source of bulk supply, as 
both companies andlocal authorities can now obtain from 
the Board of Trade a provisional order to give a supply of 
electricity such as should meet the needs of such localities ; 
and, further, undertakers can obtain an order to supply 
electricity in districts outside their scheduled area. 

The Board of Trade have also been authorised to confer 
electric lighting powers upon two or more local authorities 
by the constitution of a joint committee or joint board; 
and electricity undertakers may obtain by provisional 
order power to acquire land compulsorily for the purposes 
of a generating station. This power may prove useful ; but 
as the clause attaches conditions to the erection of new 
stations, and does not apply to any station for transform- 
ing, converting or distributing electrical energy, it is not as 
wide as it might well have been made. 

The ordinary period for revising the maximum prices 
and for allowing representations to be made by consumers 
has been reduced from seven to five years, and among 
other useful provisions are those which alter the dates for 
making up accounts, which confer powers as to stand-by 
supply, and which permit of refusal to supply electrical 
energy to persons whose payments are in arrear. There is 
also a clause providing that money borrowed under the 
Electric Lighting Acts shall not be reckoned as part of the 
total debt of a local authority for the purpose of any limi- 
tation on borrowing, and sec. 23 prohibits unauthorised 
undertakers from competing with statutory undertakers. 
The Act, which comes into force on April 1, 1910, contains 
other provisions which should prove useful in consolidating 


The newly- | 


and developing electrical enterprise, but at present we 
can only briefly indicate the leading features of the Act. 

The Tclegraph Arbitration Act confers further powers 
on the Railway and Canal Commission to determine 
differences with respect to telegraphs and telephones; 
and the Expiring Laws Continuance Act continues (inter 
alia) for another year the Light Railways and the Wireless 
Telegraph Acts. 

In regard to Private Bill legislation, the past session was 
uneventful, as there were no electric lighting or traction 
schemes of first importance submitted to Parliament. In 
two or three cases (Liverpool, Oldham and Manchester) 
clauses conferring power to employ the rail-less trolley 
system of traction were either struck out or abandoned. 
The Durham County Electric Power Act authorises the 
linking up of the stations of the County of Durham, the 
Cleveland & Durham County, and the Newcastle Electric 
Supply Companies ; the North Metropolitan Electric Power 
Supply Co. were successful in obtaining powers to supply 
electrical energy to light railways and workshops, &c., in 
their area; and the West Kent Electric Power Act autho- 
rises the West Kent Electric Power Co. to acquire the 
rights of the Kent Electric Power Co. in regard to West 
Kent. The Central London Railway Co. has been 
empowered to extend their line from the Bank to Liver- 
pool-street, and the London County Council obtained 
powers to construct several additional lengths of tramway. 
Oldham Corporation Bill contained clauses conferring addi- 
tional powers in regard to traction and electricity supply, 
and after a lengthy hearing in Committee the preamble of 
the Bill was found proved. A clause to regulate fares was 
inserted to meet the requirements of the Board of Trade, 
and power was also conferred upon the Corporation to 
acquire provisional orders for certain adjoining districts, to 
supply electricity in bulk, &c. In the Folkestone, Sand- 
gate aud Hythe Tramways Bill power was unsuccessfully 
sought to substitute the overhead for the surface-contact 
system of traction, but an extension of time for construct- 
ing the lines was granted. Watford Council obtained an 
extension of their area of supply and additional powers for 
carrying on their electricity undertaking. The Yorktown, 
Blackwater, Camberley and District Gas and Electricity 
апа the Aldershot Gas and Water Ácts confer powers to 
establish and maintain electricity supply works in conjunc- 
tion with the existing gas undertakings. There seems to 
be а desire on the part of directors and managers of раз” 
undertakings to obtain electric lighting powers, as several 
gas companies have also given notice of their intention to 
apply for provisional orders in the 1910 Session ; we trust, 
however, that they will make use of their powers, if they 
are successful in obtaining them, and not use them to 
delay the introduction of electricity supply. In the past, 
gas companies and gas committees have adopted a 
novercal attitude towards electric lighting, but there is 
no reason why electrieity and gas supply should not be 
combined in small towns and rural districts. In several 
cases the Electrical Contractors’ Association were suc- 
cessful in opposing wiring clauses in bills of local 
authorities, and in nearly all cases the offending clauses 
were either withdrawn or were so modified that wiring 
work must be performed only through local contractors. 
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Succ nitor mans 


Les Découvertes modernes en Physique. By О. MANVILLE. 2nd 
edition. (Paris: A Hermann.) Pp. ii —462. Fr.8. | 

This book consists of а series of valuable essays on subjects 
which are of fundamental importance to the modern physicist. 
It is divided into two parts; the first has as title Electricity 
and Matter“; the second is called The Ions and Electrons in 
the Theory of Electrical Phenomena.” 

A brief historical sketch will perhaps give the reader the best 
idea of the contents of the first part. In 1833, Faraday made 
his well-known researches on electrolysis, and to him belongs 
the honour of initiating a long series of experiments and 
researches on the connection between electricity and matter. 
Hittorf, in 1859, determined the ratio of the velocity of a 
xation to that of an anion when an electric current is passed 
through an electrolyte. Kohlrausch showed how the actual 
velocities of the ions could be determined ; and within recent 
years Lodge and Whetham have devised elegant methods of 
measuring ionic velocities. Much has been learnt from the 
passage of electricity throngh liquids, but perhaps more has 
heen learnt from the study of discharges through rarified gases. 
The cathode rays, discovered by Hittorf in 1868, explained by 
Crookes in 1879, and now generally believed to consist of 
streams of negative electricity--the Canal rays, discovered by 
Goldstein, and now thought to be streams of positive charged 
bodies; the X rays, discovered by Röntgen in 1895, and at 
present believed bv almost everybody to consist of electro- 
magnetic pulses or shocks transmitted through the ether—have 
all thrown much light on fundamental properties of matter. 
J. J. Thomson has introduced the idea of ap electron, or 
electric atom ; and he and his disciples have done an enorm- 
ous amount of experimental and theoretical work. In 1898, 
J. J. Thomson was actually able to estimate the number of 
electrons in a given space from the rate of fall of a cloud con- 
densed on the electrons as nuclei. Réntgen’s famous dis- 
covery of ravs of great penetrative power was followed a year 
later (1896) by Decquerel's discoveries that the salts of uranium, 
and the metal uranium, give off rays which pass through black 
paper, and that all electrified bodies placed in the neighbour- 
hood of a salt of uranium are discharged very rapidly. Ruther- 
ford studied the radio-activity of uranium in a masterly 
manner; and Curie, Mdme. Curie, and Bémont discovered 


radium. The subjects indicated in the preceding brief his- 


torical sketch, as well as the Zeeman-effect, are treated in a 
way which would be understood bv a student of phvsics of 
three or four years' standing. If he should desire further 
information, copious references will enable him to obtain it. 
The second part contains explanations of electric conduc- 
tivitv through fluids and metals, and of the Hall-effect and 
kindred phenomena. It concludes with a chapter on the con- 
nection between ordinary matter and ether. 
The Commercial Engineer's Pocket-book. Electricity Supply. 
y 


Е. H. Davies. (London: H. Alabaster, Gatehouse & Co.) 
Pp. 44. 1s. 6d. net. 


This small handbook has heen introduced to provide the 
representative of an electric supply undertaking or a contract- 
ing firm with information regarding the details of working 
costs, &c., of various prime movers, comparative costs of 
various illuminants, &c., which particulars, of course, it is 
essential that he should be able, at times, to quote off-hand. 
The book is not intended to cover the whole field of electricity 
supply, and only general data of everyday use are included, 
conciseness having been one of the author's aims. A feature 
of the book, which is thin and suitable for the pocket, is 
that under all tables and paragraphs the authority for the 
particulars given is quoted, so that the user of the book can 
readily substantiate the figures if required. We notice that 
the statements of the Gas Light & Coke Co. are frequently 
referred to. As an upright gas burner consuming 4 cubic ft. of 


fas per hour 1з stated, on the authority of this Company, as | 


giving 66 c.p., the figure is doubtless based on actual practice, 
a new mantle being used, although gas enthusiasts usually put 
forward much more favourable figures. Other interesting 
points, which it would be well for canvassers to bear in mind, 
are that, on the authority of the Gas Light & Coke Co., a by- 
pass of the ordinary size burns 4s. 4d. worth of gas yearly 
(1,500 cubic ft.), larger sizes costing double this amount ; 
also that the Company charge 3s. per year per mantle for 
maintenance, with a minimum charge of 128. 

We notice that no indication is given of the size of the plant 
for which average figures of steam consumption by simple, 
compound and triple-expansion steam engines are quoted. 
The same remark also applies to the comparative fuel costs of 
steam, gas and oil engines. In the hints given for converting 
a factory driven by one large engine to electric driving, although 
it is stated that machines requiring less than 5 H.P. and run- 
ning for short periods should be grouped on one motor, no 
reference is made to the possibility of grouping the motors on 
the different floors. One of the most useful tables given in 
the book is, perhaps, that showing the power consumption in 
various trades. Although heating and cooking are referred 
to and figures given, the space so devoted is small,and we hope 
that this section will be dealt with more fully in future editions, 
as most people have only the vaguest ideas. of comparative 
costs; in view of the paucity of the information hitherto 
obtainable, this brevity is, perhaps, not surprising. The 
book will stand additions without becoming cumbersome, and 
it ia certainly arranged on very useful lines. The symbols 
used for frequency on page 25 might, however, be improved. 


THE USE OF IRON IN DYNAMOMETER WATTMETERS. 


. BY CHARLES V. DRYSDALE, D. SC. 


One of the principal defects of the dynamometer wattmeter 
has been the small torque which is obtainable when the power 
consumption and shunt reactance of the instrument are kept 
within suitable limits. This difficulty, which does not occur 
with the ordinary ammeter or voltmeter, is, of course, explained 
by the absence of iron in the wattmeter, which greatly reduces 

the strength of the field due to the coils. 
Attempts have therefore been made to intro- 
duce iron into deflectional wattmeters, but 
as the theory of the instrument has not been 
well known, this has again raised the fear of 
error, which always dogs the wattmeter ; and 
an impression seems even now to be prevalent 
that if iron is introduced into a dynamometer 
" wattmeter in sufficient quantity appreciably to 
improve the torque, it must necessarily intro- 
duce an unallowable amount of error. 

The first wattmeter in which iron was in- 
troduced was that of the A.E.G., which 
consisted of the usual shunt coil rotating 
inside a main coil, but which was provided 
in addition with some iron stampings. which 
surrounded the system and increased the 
strength of the main field. It is hardly 
probable that the intensity of this field was 
increased more than two or three times, and 
the inductance of the shunt must have been 
somewhat increased ; but some gain no doubt resulted. The 
writer has not seen any tests of its accuracy. 

One of the next workers in the field was Dr. Sumpner, but 
he, being aware of the possibilities of error due to the above 
causes, preferred to adopt another course, and devised the 
shunt electromagnet wattmeter, which he has developed by 
a very complete theory and applied in an elegant manner. 
It is not proposed to describe this instrument here, as it 
has been done so thoroughly by Dr. Sumpner in his various 
Papers, and because its theory is more akin to that of the 
induction wattmeter. 
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In order to preserve the ordinary dynamometer principle, the 
shunt coil should be as free from inductance as possible ; 
while inductance has no deleterious effect in the main circuit, 
except in so far as it may produce an undue inductive drop. 
This indicates that the shunt coil should have as small an 
area as possible and be free from iron, and that an iron 


core should only be used to increase the intensity of the 


main coil field. The instrument is thereby rendered much 
less sensitive to external fields, and the concentration of the 
flux enables metal supports and cases to be used without eddy- 
current troubles.. 
` The presence of iron may affect the indications of a watt- 
meter on alternating-current circuits in three ways: (a) by 
increasing the inductance of the shunt circuit, (b) by intro- 
ducing eddy currents as in all metal parts, and (c) by causing 
the magnetism to lag behind the magnetising current by the 
angle of hysteretic lag, and by distorting the wave of the 
flux variation with respect to that of the current. 

The effects of shunt inductance and of eddy currents are 
fairly well known,* and it is obvious that the iron core must 
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Fra. 2.—RELATION BETWEEN LENGTH or PATH IN IRON AND AIR FOR 
STEINMETZ Law. 


be well laminated. If this is attended to, however, the fie'd 
due to the shunt current may be so far increased that greater 
torque may be secured with smaller shunt inductance than 
usual. 


Effect of Hysteresis or Core Loss in Iron.—The effect of 


hysteresis in causing phase displacement of the main field is 
shown in Fig. 1. The main current is separated into two 
components, a wattless or magnetising current and an energy 
or core loss current, the flux being in phase with the former. 
The flux, therefore, lags by an angle, B, which is the angle of 
hysteretic lag when there no eddies, such that tan [8 is the 
ratio of the core loss to the magnetising current. Аз is well 
known in the caseof ordinary closed-circuit transformers, these 
two components may be of the same order of magnitude, a 
very common power factor for the no-load current of such 
transformers being about 0-7, implying a lag of 45 deg. . This 


* Tus Erzor&icrAN, Vol. XLVI., p. 77a. Ibid., Vol. LILI., p. 10. 
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is more than a hundred times the, permissible angle in a watt- 
meter. 

The obvious method of reducing this angle is the decreasing 
of the core loss current relatively to the magnetising current, 
which can, of course, be effected by using softer iron, and by 
introducing an air gap into the magnetic circuit. 

The phase displacement due to hysteresis may be readily 
calculated. If A is the hysteresis loss in the iron, in ergs per 
cubic centimetre per cycle, n the frequency, and v the volume 
of the iron, 

Total hysteresis loss in watts = Anv/ 107. 


If A is the core area, and B the maximum induction density, 


the effective core E.M.F. ё= T 1055 
Hence the effective core loss ampere-turns C. EXE Or 
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Since В represents the maximum error in the power factor 
which can be caused by the phase displacement in the watt- 
meter, it follows that for this to be restricted to any given 
amount there is a minimum value of /, or of air-gap to length 
of iron, which must be employed. The curves in Fig. 2 show 
the relations between the values of l/l’ and B for iron in which 
the Steinmetz law has been assumed and in which the hys- 
teretic coefficient 7 —0-0025, for various values of B. 

It has been shown bv Mr. L. W. Wild and by Dr. Sumpner* 
that the hysteresis law departs widely from that given by 
Steinmetz at low induction densities. These departures, how- 
ever, appear to be in the direction of a more rapid decrease 
of the core loss at low inductions, and hence the value of В will 
be smaller than that given by the above relation. 

In а recent communication by Prof. Ernest Wilson, V. Н. 
Winson and G. F. O'Dellt measurements on plates of Lohvs 
and Stalloy over a very wide range of induction have been 
given. From these results the curves in Fig. 3 have been 
drawn, connecting the logarithms of the hysteresis loss and the 
induction. It will be seen that over the range from B —50 to 
Б —500 the curves are nearly straight, and that the hysteresis 
loss is almost exactly proportional to B?. For Lohys iron the 
hysteresis in ergs per cubic centimetre per cycle 4=0-00011B?, 
while for Stalloy it is 0-000057 B?. Fig. 4 shows the compari- 
son of these laws with the experimental curves. 

If we take the law as А = КВ?, we then have 

| l 


4h : 
tan В=В = 5 . DUE 


* Тнк ELEcTRIcIAN, February 16 and 23, 1906. 
t Proc. Royal Bociety, June 1908. 
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which is independent of B; and we then have, for Lohys iron 


l l 
B—0-00044;, ог p= 222706, 
and for Stalloy iron 
l I 
56 0.000228, or p = 4,3802. 
Design of Ironclad Wattmeters.—The theory above outlined 
enables the design and performance of a wattmeter to be pre- 
determined with some degree of certainty, and the writer has 
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employed it in designing a form of wattmeter the construction 
of which has already been described.* In it the iron circuit 
is in the form of a Lahmeyer ironclad magnet, the main coils 
being wound upon the internal poles. Stampings of“ Stalloy ” 
have been employed with the object of reducing both the 


Fic. 5.—Core or DrLECTION AL WATTMETER. 


hysteresis and eddy-current losses. The moving coil is of 
Ayrton-Mather form, $ in. diameter. 

If we allow а 15 mm. air space for the coil to turn in and 
400 R.M.S. ampere-turns for the maximum main current, we 


4 400 


10 15 
B=475 gausses, neglecting the reluctance of the iron. This 


Proc. I. E. E., Vol. XLI., рр. 263-265, August, 1908. Tue ELAC 
TRICIAN, Vol. LX., p. 962, April 5, 1908. 


obtain a gap density, B, of about = 366 gausses, or 
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field is about four times that which would be obtained without 
the iron. If we allow a phase displacement /3—0-12 deg., or 
0-002 radian, which is about as low as can be read on a switch- 
board measuring instrument, we find on reference to the curves 
that I/ must not be greater than 2:3, which is almost impraetic- 
able. But if we take the formula for“ Lohys " iron derived 
from Prof. Wilson’s results, we have 
p= 22708 —4-54, 
or for ^ Stalloy " plates 4,380 3—8:76. 
In our case / = 1:5 em., hence /= 13:2 cm. for Stalloy plates. 


Ergs p: r Cubic Centimetre per Cycle 
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Allowing 2 cm. for each pole, this leaves 9-2 cm. for the length 
of the return path. By increasing the section of the return 
path, however, which can be easily done without affecting the 
coils, the core loss current is reduced in proportion, as it is pro- 
portional to the volume and inversely as the square of the 
induction density. In the form of core shown in Fig. 5 the 
return path is 12 cm. long, and of double section, hence the 


Fic. 6.—Ngw DEFLECTIONAL WATTMETER, 
(Scale: } full size.) 


equivalent length of the return path is 6 cm., and equivalent 
total length in iron 10 cm., as against 13-2 cm. allowed. 
ip 2Belrn h 
10 Where 
B is the R. M. S. induction, с the effective shunt current, 
l the axial length of the moving coil, т its mean radius, 
and n the number of turns. Using a coil 3 cm. long and of 
Ayrton-Mather form, we find that with a coil 4 in. diameter 
about 500 turns of 2-4 mil wire can be employed. If we re- 


Next, considering the torque, we have 
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quire a torque of 1 gramme-cm., or, say, 1,000 dyne-cm., we 
have c= ae With 

2Birn 2x366 x3 x0°35 x 500 
0-02 ampere, therefore, a torque of about 0-75 gramme-cm. is 
obtainable, while the total shunt loss is only 2 watts at 100 volts 
and the resistance is 5,000w. The inductance of such a coil 
is about 35 millihenrys, so that the phase displacement at 50 со 
would be 0-002 radian, or just sufficient to neutralise the shift 
of phase due to the iron. The instrument would thus be correct 
at this frequency, and only have a power-factor error of 0-001 at 
95 ~ or 75 ~. The copper resistance would be about 1,000w, 
so that the temperature error is 0-08 per cent. per 1°C. The 
inductive drop on the main coil would depend on the current 
capacity. At 50 ~ the core E.M.F. works out at 0-00035 volt, 
and in consequence, with a 100 ampere instrument requiring 
four turns, the inductive drop would not be greater than 0-013 
volt. The resistance is only 0-00018», and the loss in the main 
coils 1-8 watts. 

The above arrangement serves excellently for a double watt- 
meter for two or three-phase circuits. In this case two such 
systems are mounted, one behind the other, with their fields at 
right angles, and the moving coils are mounted on the same 
shaft and are also at right angles. The interference between 
the two circuits is consequently nil when the moving coils are 
in the central position, and can be made very small in all cases. 
Care must. of course, be taken to make both wattmeters equally 
sensitive and to have the same scale. As the torque from each 
instrument may now be reduced to half, the two cores are made 
each with half the original number of plates, and the moving 
coils are each of half the axial length. | 

Tests have recently been made with a 100-volt 20-ampere 
9 in. switchboard wattmeter of this type, made by Messrs. 
Nalder Bros. & Thompson. These tests show that the instru- 


—0-026 ampere. 


ment has à phase displacement less than would produce any. 


readable error, which confirms the above calculations, and 
shows the possibility and utility of employing iron in watt- 
meters. The instrument also appears to give very fair re- 
sults on direct currents, and it would, therefore, appcar pos- 
sible to extend the principle to a motor meter of the Thomson 
form, which should have a much higher torque than is usual 
in such meters. The writer is engaged in designing a meter 
on these lines. 


CORRESPONDENCE. 


— e 
ELECTRICAL PROPULSION OF SHIPS AND 
PROPELLER EFFICIENCY. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sir: Those electrical engineers who have taken the trouble 
to investigate the matter of ship propulsion by electric motors 
will hail with delight the announcement made last night by 
Sir William White, who took upon himself the task of replying 
to some queries that the writer raised in the discussion on a 
very interesting Paper on electrical propulsion, which was 
read before the Institution of Civil Engineers by Mr. H. A. 
Mavor. Sir William stated that he would ask the meeting 
not to believe Mr. Durtnall's statement in regard to the sup- 
posed inefficiency of the high speed direct-coupled propeller, as 
Admiral Oram, chief engineer of the fleet, had stated that the 
propulsive efficiency of the propellers on the most recent war- 
ships had not fallen below that of the older ships. 

If such were true, then it must be evident that either the 
propellers of the older ships were extremely inefficient, or that 
the propeller has been improved in design, which I sincerely 
hope is the case. But I should be very interested to learn 
how it comes about that, after building a special trial launch 
for testing the various propellers, and employing the finest 
talent that could be obtained, the propulsive efficiency of the 
“ Lusitania " was found to be only 48 рег cent. when the 
vessel was travelling at 25:4 knots, and the speed of the pro- 


pellers was as low as 185 revs. per min.; while on vessels with 


propellers running at 80 to 100 revs. per min. the propulsive 
efficiency is often as high as 60 per cent. This means that 
instead of requiring 68,500 shaft-horse-power, the liner with 
slow speed propellers would have only required about 54,800 
shaft-horse-power, a saving of no less than 13,700 horse-power 
to produce the same amount of thrust, or what is the same 
thing to propel the vessel at the same speed, with the same 
displacement. 

This quite apart from the fact that in the electrical scheme 
the turbines could be run at about 8 to 10 times the speed 
of the present direct-coupled plant. This would have enabled 
superheated steam to be used with safety in such small dia- 
meter turbines, so bringing about a further considerable saving 
in steam and fucl. 

It seems that the old argument is being adhered to, that if 
the propeller is increased in efficiency it will only affect the 
direct-coupled turbine, but electrical engineers know that such 
increase in propeller speed (if ever it did come about) with the 
same efficiency as at the low propeller speeds, would enable 
higher speeds to be given both to the turbo-generators and also 
to the motors, so introducing a further saving in both weight 
and steam per horse-power-hour delivered t» such possible 
high-speed propellers. 

It behoves the electrical engineering profession to take a 
firm stand in connection with these statements coming from 
such authorities in marine engineering on the orthodox 
methods. Authorities who, when publishing the trial results of 
certain vessels, only give thesteam used per shaft-horse-power- 
hour, and not the steam used per ton of displacement per mile 
travelled by the vessel, as it should be. Without this know- 
ledge a correct estimate cannot be got by anyone, but the steam 
used looks very small per sliaft-horse-power-hour. 

However, it will not be long before а vessel will be tried 
under proper seagoing conditions on the new method of pro- 
pulsion, and then it shall be clearly published what the 
cost of propelling ships can really be, as it will be given out on 
the lines above mentioned. I must say that it was noticeable 
what a few electrical engineers came forward to stick up for 
their rights in this most important new field of operations, 
while American and German electrical engineers are forging 
ahead.—I am, &c., | 

Herne Bay, Kent, Dec. 8. WILLIAM P. DURTNALL. 


ELECTRICAL DRIVING OF TEXTILE FACTORIES. 
TO THE EDITOR OF THE ELECTRICIAN. 


SiR: Referring to the letter on the above subject which 
appeared in your issue of the 3rd inst.,.the Council of the 
Bradford Engineering Society, after full inquiry, desire to con- 
firm the report asa true and accurate record of the proceedings 
of the committee. P 

The complete report was typed and issued to every member 
of the committee several weeks before the meeting at which it 
was finally adopted, and no portion was therefore published 
without the knowledge of every member, and without full 
opportunity for discussion. 2 

The committee decided from theoutset not to enter into any 
discussion undertaken for the purposes of personal or trade 
advertisement, and it would obviously be useless to take 
notice of any further communication from gentlemen who во 
lightly repudiate the statements for which they themselves are 
responsible.—I am, &c., GEORGE CARTER, 

Bradford, Dec. 7. Secretary. 


THE NEW TELEFUNKEN AND THE LEPEL SYSTEMS. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: Referring to the articles by Baron von Lepel and Graf 
Arco, which appeared recently in THE ELECTRICIAN, we wish 
to state (without any intention of joining in their dispute or 
taking the side of either) that the way of transmitting 
wireless messages by this method is really not the invention 
of either, but was already produced in 1906 by Prof. Dr. 
Peukert in Brunswick; a patent was applied for in February, 
1907, and, therefore, has full priority over the other systems. 


F 
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This patent has become the property of ће “ Polvfrequenz ” 
Elektricitäts Gesellschaft m.b.H. in Hamburg, who are work- 
ing the system. Nevertheless, as above stated, we have no 
intention of joining in a dispute such as that between Baron 
von Lepel and Graf Arco. 

We have inhibited the patents of Baron von Lepel and of 
the Telefunken Gesellschaft through the German Patent Office, 
whose decision we are awaiting.—We are, &c., 


* POLYFREQUENZ”” ELEKTRICITATSGESELLSCHAFT 
Hamburg, Dec. 1909. M.B. HAFTUNG. 


THE INSTITUTION OF ELECTRICAL ENGINEERS. 
ANNUAL DINNER. 


The annual dinner of the Institution of Electrical Engineers 
took place on Wednesday evening last, December 8th, at the 
Hotel Cecil, London. Dr. Gisbert Kapp, President of the 
Institution, presided over a company which numbered about 
300 and included many distinguished guests. Among those 


present were :— 

The Rt. Hon. Lord Strathcona, G.C.M.G., Sir R. D. Powell, Bart., 
K. C. V. O., Sir T. E. Thorpe, K.C.B., D.Sc., F.R.S., Sir William White, 
K.C.B., F.R.S., Major-General Sir A. E. Turner, K.C.B., R.A., Col. Sir 
C. B. Euan-Smith, K.C.B, C.S.L, Sir John Gavey, C.B., Sir E. G. 
Burls, C. S. I., Sir R. Hunter, Sir J. Larmor, D.Sc., F.R.S., Sir Philip 
Magnus, M.P., Со]. Н. C. L. Holden, R.A., F. R. S., Prof. W. Grylls 
Adams, F.R.S., Prof. C. V. Boys. F.R.S., Prof. T. Mather, 
F.R.S., Prof. W. C. Unwin. F.R.S., Dr. H. T. Bovey, F. R. S., 
Dr. R. T. Glazebrook, F.R S., Dr. W. W. Shaw, LL. D., F. R. S., 
Dr. S. P. Thompson, F. R. S., Dr. B. A. Whitelegge, C. B., Mr. 
J. Ardron, C. B., Mr. J. A. F. Aspinall (President, Institution of 
Mechanical Enqincers), Mr. E. Russell Clarke, Mr. W. W. Cook, Mr. 
G. C. Cuningham, Mr. H. F. Donaldson, Mr. W. Duddell, F.R.S., 
Mr. G. K. B. Elphinstone, Mr. W. B. Esson, Mr. M. B. Field, Mr. F. 
Gill, Mr. R. K. Gray, Mr. R. Hammond, Mr. H. Hirst, Mr. H. Human, 
Mr. J. W. Jacomb-Hood, Mr. W. Judd, Mr. J. E. Kingsbury, Mr. P. V. 
McMahon, Mr. W. M. Mordey, Mr. W. M. Morrison, Mr. R. Nelson, 
Mr. F. Q. Ogilvie, C.B., Mr. G. Scott Ram, Mr. R. A. S. Redmayne, 
Mr. J. H. Rider, Mr. W. Rutherford, Mr. A. H. Seabrook, Mr. R. H. 
Selbie, Mr. J. F. C. Snell, Mr. C. E. Spagnoletti, Mr. J. F. Taylor, 
Mr. А. H. Walton, Мг. C. Н. Wordingham, and Mr. P. F. Rowell (S«c.). 


After the customarv loyal toasts had been duly honoured, 
Sir William White proposed the toast оѓ “ The Institution of 
Electrical Engineers“ 


Sir WILLIAM Wuits remarked that he was pleased to propose this 
toast, since as one outside the Institution he was able to judge its 
merits impartially and to say some things which modesty would bave 
prevented him from saying as a member. The Institution of Electrical 
Engineers, although one of the youngest societies, was one of the most 
remarkable and the most useful, and its membership came only second, 
as regards numbers, to the Institution of Civil Engineers. Quality, 
however, should not be sacrificed to quantity, and he was pleased to 
see that the Council had always endeavoured to raise the standard of 
membership The Institution had had the advantage of tho experi- 
ence of other institutions, and was distinguished from the older 
societies by its local sections, Electrical engineering was essential 
to all other branches of engineering and was entwined with them all. 
The advance of engineering science, however, necessitatedispecialisa- 
tion. He likened engineering to a tree with its roots firmly established 
in science, electrical engineering being one of the recent and finest 
branches. The Institution of Civil Engineers were pleased to have 
been of assistance to the younger institution and no one would rejoice 
more at its success. For electrical engineers there existed oppor- 
tunities which were unrivalled, and the other institutions wished them 
every prosperity. 

Dr. GIsBERT КАРР, in responding to the toast, said it was valuable 
to get encouragement from such a quarter, and their Institution had 
always tried to follow in the steps of the Institution of Civil Engi- 
neers. He hoped electrical engineers would not be influenced by a 
temporary period of depression. We happened just now to be 
at the [нош of the wave; we should be in a few years 
at the top, and England on the whole had in the past been 
at the top. Our industries were flourishing long before the 
development of those in America and on the Continent. Our 
manufacturers in those days experienced no foreign competition, and 
had not much need of science. Other nations had found that they 
could not compete with the firmly-established British industries 
except hy bringing science to their aid. Abroad, science was fully 
appreciated, if not often over-appreciated. The staple industries of 
this country were so strong before the arrival of electricity (in fact, 
they were still strong) that they thought they could do without it. 
Some of them, however, were now beginning to realise that they 
could not. This process of education was being slowly brought 
about ; and he was pleased to notice the greater appreciation of 
engineering at the older universities. n this connection he 


welcomed tho fact that Oxford University now had a chair of engineer- 
ing. The older universities should give the graduates an idea that 
engineering was & noble profession, and that it could increase the 
earning power of any industry. The older universities should give us 
our leaders, and the technical universities our lieutenants. He ho 
the process would proceed more quickly in future. The old principle 
of ** leu well alone" was being superseded by moce progressive ideas. 
We could foster this process by imbuing the leaders of industry with 
the knowledge of the advantages of electricity. Many electrical 
engineers, however, discouraged this idea by telling the world 
that we were behind in electrical engineering. Mr. Mordey had 
ably dealt with this question and shown that we used more 
electricity in our towns and paid less for it thau in other countries. 
Critics might, perhaps, say that even if we used more electricity 
it was generated by foreign machines. He had been to a large 
number of central stations and seen scarcely any foreign plant. Taking 
a statement of ono of the “ belittlers' —viz.,,that 80,000 kw. of foreign 
generators were installed in English central statious—as there was in 
these stations a total plant capacity of at least 1,000,000 kw., the 
foreign plant represented only, say, 8 per cent., which was not much. 
The fact was that no one had a monopoly, and it was a good 
thing for progress that this was зо. It was ensy, however, to make а 
case out for either side. He proposed to show by an impartial state- 
ment what had been done in this country and abroad. Direct driving 
and the rational use of batteries were developed over here, whilst 
the first electric railway was in Ireland. Multipolar dynamos and 
three-phase machines must be attributed to other countries. We had 
been slow in adopting these advances, but now we were even ahead in 
this work; as proof of which he would call attention to the Paper 
being read before the Institution on the following evening. Again, 
continental engineers were responsible for the introduction of three- 
phase railway working. This we had not yet adopted.  Single- 
phase working, however, also to be attributed to foreign engineers, 
we had adopted. Оп the other hand, the introduction of the steam 
turbine by an English engineer, and a member of the Institution, 
had completely changed the face of аш ; and in this branch: 
our rivals had not yet caught us up. The development of power 
transmission was also to our credit, and in this direction we were 
а little ahead, although our schemes could not compare with the 
100,000 volt transmissions to be seen on the Pacific coast. Cheap 
coal and the necessarily limited length of any line in this country, 
of "course, limited the pressures which we adopted. As an in- 
stance of what we had done, he mentioned the Kinlochleven instal- 
lation, in which 30,000 n.r. of water power was utilised. In this 
installation all the electric plant and accessories were British. It 
must not be forgotten that the basis of power work in this'conntry must 
always be thermic. Another Englishman, Mr. C. H. Merz, had also 
brought about a great advance in cheap power supply by the utilisation 
of waste heat. This lead had rapidly been taken up by our German 
rivals, who were quick to seize on anything good. Mr. Merz had 
shown that a quarter of а million horse.power could be obtained by 
utilising this waste heat under steam boilers, or one-third of a million 
horse-power by employing gas engines. This power was much more 
valuable than any water power, especially as thermic stations only cost 
about half the outlay of water power stations. In conclusion, he 
referred to the improvement which electricity had introduced into 
agriculture, again due to this country. Sir Oliver Lodge had by his 
scientific researches been able to stimulate the growth of plants by 
electrifying the air over them, and in this way he obtained an increased 
growth of no less than 30 per cent. If the land got exhausted by this 
process (this had not yet been ascertained) the fixation of nitrogen in 
fertilisers by electric means enabled us to give back to the land what 
had been taken from it. 

Dr. S. P. THomeson, in next proposing the torst of“ Science and 
Industries,” said he was sure they all regretted the absence, due to 
indisposition, of the Right. Hon. Lord Justice Fletcher Moulton, who 
was on the toast list aa the proposer of this toast. In an interesting 
speech Dr. Thompson drew attention to how little would be the 
importance of electrical engineering if it did not ramify into all the 
branches of industry and commerce. He coupled the toast with the 
names of Sir Joseph Larmor and Mr. J. A. F. Agpinall. 

Sir JOSEPH LARMOR, in responding, congratulated the Institution on 
the intellectual character o the raw material with which it dealt. 
As the only representative of unapplied science to speak, he wished to 
say that it was the function of pure science to lead humanity into 
sight of the promised laud, and the function of the eugineer 
to enter into possession of the land. Electrical engineering was 
based on refined scientitic principles. He had been thinking over the 
difference between pure science and applied science, und had come to 
the conclusion that there was not much difterence. The books on 
electricity, which he understood and used. were all text and formule ; 
works on applied electricity consisted of text and sheaves of diagrams. 
He therefore considered the ditlerence was merely a matter of blue 
prints, &c. In this connection he pleaded for a middle course —viz., 
get rid of half the complicated formulie and half the diagrams, and 
then there would be practically no ditference between the mathe 
matician and the practical electrician. In conclusion, he emphasised 
very strongly the obligation of those who studied abstract science to 
the Institution of Electrical Engineers for the publication of Science 
Abstracts," the acknowledged standard compendium of physical 
science, and which was absolutely indispensable to scientific workers. 

Mr. J. A. F. AsriNaLL, who also responded to this toast, remarked 
that bv science we were able to point the way, but by industries we 
were able to make the money. He often wondered where all the 
young men now being educated in engineering were to find something 
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todo. He had been told of the large number of engineers turned out 
by the American universities, and was informed that, whilst many of 
them were absorbed in America others went to South Africa to carry 
out the work resulting from our acquisition of that country, and they 
were sending back the orders for machinery to the United States. 
He wished to emphasise the point that attention should be paid not 
so much to our engineers ав to the commercial side of engineering. 
We should be more careful that the men we sent abroad were of 
the right kind. and D that they should be well acquainted 
with the language of the country to whic they were sent. Liverpool 
University were doing, he thought, the right thing in trying to 
improve the education of our commercial men. 

Sir Јонх Gavey then proposed the toast of Our Guests," to 
which Colonel Sir EvaN-SMITH responded in a very humorous speech, 
which evoked considerable applause. 


ELECTRIC SHAFT FURNACE AT 
DOMNARFVET.* 


BY EUGENE HAANEL. 


REPORT ON AN 


The present report is on certain preliminary experimenta carried 
out on an electric shaft furnace at Domnarfvet in Sweden. The 
furnace is the same as that referred to in a Paper read recently by 
E. J. Ljungberg,t and is largely the outcome of suggestions made in 
the report by the present author on the electric smelting experiments 


at Sault Ste. Marie. In these experiments the amount of fuel used: 


in reducing the iron ore was large on account of the low shaft of the 
furnace, à considerable portion of the charcoal being consumed at 
the top, giving rise to much carbon monoxide, which was burnt to 
waste. The experiments here described extended over a period of 
12 days, but normal conditions could not be expected in regard to 
output of pig iron per E.H.P.-year, since the furnace was started 
from the cold, and in so short а time normal working cannot be ex- 


pected. The present experiments were carried out chiefly to demon- . 


strate the commercial feasibility of the furnace, and to prove whether 
uniform working without disturbance could be expected. Three- 
phase current was supplied to the furnace at a pressure which could 
be varied between 20 and 85 volts, and at a frequency of 25. 


From the illustration it will be seen that the melting chamber, 


containing tbe electrodes, is about 7 ft. high, and that this part of the 
furnace has the greatest diameter. The shaft is about 18 ft. high, 
and the lower end has the form of a truncated cone. The object 
of this construction is to avoid the electrodes, lining and descending 
charge coming into contact, and was arrived at as the result of an 
observation that tho upper surface of the column formed by the 
materials charged into the furnace assumes a definite angle—viz., 
50 deg. to 55 deg. to the vertical—when the materials are allowed to 
fall through a circular aperture into the free space. The isolation 
of the descending charge from the lining at the point where the elec- 
trode enters the furnace is of great advantage, since it prevents the 
destruction of the lining. This occurred in all previous furnaces 
where the electrode came directly in contact with the melting charge 
and the lining, for the temperature of the brickwork in close prox- 
imity to the electrodes becomes so grcat that the most refractory 
lining materials are rapidly destroyed, even when the electrodes are 
cooled by water jackets. The entire weight of the shaft is carried 
by six cast iron columns. l'or the purpose of cooling the brickwork 
three tuyeres are introduced into the crucible just above the melting 
zone, through which the comparatively cool, tunnel-head gases are 
forced against the lining of the roof into the free spaces. Prac- 
tically no heat is lost by this method of cooling, since the heat given 
up by the lining of the roof and wall to the comparatively cool gas 
introduced through the tuyeres is imparted in passing upward 
through the shaft to the cooler portions of the descending cliargc. 
This effects not only a better utilisation of the reducing power of the 
CO, but, in addition, produces a better distribution of heat through- 
out the charge in the shaft than in any other electric furnace pre- 
viously constructed. An analysis of the tunnel-head gases showed 
that they contained, in the case of hematite, 40 per cent. of CO,, 
50 per cent. of CO, and 10 per cent. of H.; and, in the case of mag- 
netite, 25 per cont. of CO,, 65 per cent. of CO. and 10 per cent. of 
H.. Each electrode is built up from two carbons 11 in. square by 
63 in. long. giving a total cross-section of 11 in. by 22 in. The elec- 
trode holder is made of a strong steel frame, and copper plates at 
the end of the cables are pressed against the faces of the electrode 
by means of wedges. Each electrode slides in two guides, and is 
adjusted by a steel cable, which passes over а system of guide wheels 
to а drum operated by а hand wheel on the switchboard. A cover- 
ing is provided to protect the electrodes outside the furnace from the 
oxidising action of the air. The water-cooled stuffing boxes, through 
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which the electrodes enter the chamber, are provided with special 
devices for preventing the gas under pressure from escaping. The 
top of the shaft is closed by an iron cover, fitted with a charging bell 
and hopper, designed to prevent gas explosions, and the collected 
gases are discharged into the downcomer pipe provided with a dust 
catcher, from which the gases are drawn by means of a fan and 
forced into the melting chamber through the three tuyeres. If the 
pressure becomes excessive, an automatic valve permits discharge 
of the gases to the atmosphere. 

The ore used for the trial run was magnetite from Grangesberg, 
containing 66-46 per cent. of FesO, and 21-21 per cent. of Fe, O, 
During the first part of the trial coke containing 85 per cent. of car - 
bon and 0-55 per cent. of sulphur was used, with a rather unusually 
high percentage of moisture. Lime was used as a flux. The raw 
material was crushed into pieces of about lin. diameter and was 
charged by hand. During the first period of the trial the composi- 
tion of the charge was: ore 209-0 lb., coke 48-8 lb. and lime 11-0 Ib. 
The coke so used corresponds to a consumption of about 810 Ib. per 
long ton of pig iron. During tapping, however, carbon in the 
slag was observed to escape through the tap hole, which, in addition, 
contained a considerable amount of carbide, thus indicating an excess 
of carbon. Consequently, the proportion of coke was reduced, and 
it appears that the figure might be brought below 605 Ib. per ton of 
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ELECTRIC Suarr Furnace AT DOMNARFVST. 


pig iron, which was the lowest here attempted. Nevertheless, this 
consumption of carbon must be considered as extremely satisfactory. 
Analysis of the pig iron showed that the sulphur content was ex- 
ceedingly low. — — 

The power available was from 400 kw. to 450 kw., although the 
furnace was designed for a much larger capacity. The pressure was 
kept between 40 and 50 volts, and the power factor varied from 0-85 
to 0-90. There was almost complete absence of fluctuation in the 
current, the only regulation required being that corresponding to 
the consumption of the electrodes, which require to be adjusted once 
a day. The output, even under these adverse conditions, rose to 
3-16 tons of pig per E. H. P.-year. 

The chief objects of the trial run were to determine whether un- 
disturbed and uniform working without troublesome regulation of 
the electrodes could be obtained, whether great variations in the 
consumption of energy would occur, whether the free spaces in the 
melting chamber would be maintained, whether the contraction of 
the shaft would prevent the charge from sinking uniformly, and 
whether the arch roof would be durable, and the possibility of cooling 
it by means of the circulating gas. Ав the result of the run it was 
concluded that the furnace operated uniformly without trouble of 
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any kind. The consumption of energy was remarkably uniform, 
The free spaces between 


the lining of the roof and walls were maintained. The charge did 
not jam, and the lining of the roof was effectively cooled by air cir- 


notwithstanding the shortness of the trial. 


culation. 


The report includes a comparison of the cost of production of pig 
iron in the charcoal blast furnace with that produced in the electric 
shaft furnace, the calculation being by Prof. von Odelstierna of 
In this comparison it is assumed that the iron ore used 


Stockholm. 
in the furnace contains 60 per cent. of metallic iron, the charcoal 
83 per cent. of carbon. 
gases produced in the electric shaft furnace contain a higher per- 
centage of carbonic oxide, possibly 60 per cent. more than the or- 
dinary blast furnace gases. 
are taken to be the same for both, if the furnaces are of such capacity 
as to produce the same quantity of pig iron per year. A charcoal 
blast furnace of medium capacity produces in Sweden about 8,000 
to 10,000 short tons of pig iron per annum, a quantity which it is 
believed can also be produced in a properly constructed electric shaft 
furnace of the type here described. The following comparative 
figures are given: | 
Cost of Pig Iron per Short Ton tn Dollars. 


Charcoal, 0-95 ton at $8 per ton. . $7:60 0-27 ton 82-16 
Electrical Ener 000 0-3 E. H. P. year at $12 3-60 
Ehr ise es te eines Fr ny 1-00 
Electrodes: ° одено 0:00 10 lb. at 3c. рег lb.. 0:30 
Repairs and General Expenses...... c A oro des 1:50 

$10-10 $8-56 


In this calculation the price of ore and limestone and the royalty 
are not given, as the former varies with the locality and the character 
of the ore, and the latter has not yet been determined. From this 
calculation it is apparent that in Sweden, under the above-mentioned 
circumstances, a saving of $1.55 should be effected in the production 
of pig iron by the electro-thermic process. 

Part 2 of the report gives an abstract of the patent specifications 
of an electric steel furnace, in which the bath is caused to rotate and 
the lining is made one pole of the electric circuit. 

Part 3 of the report deals with the manufacture of carbon elec- 
trodes, and gives some account of the factory constructed by the 
British Aluminium Co. at Kinlochleven for this purpose. The 
simplest and cheapest electrodes consist of anthracite, retort coal 
and tar. For electrodes of higher quality graphite is added. The 
anthracite retort coal is crushed and ground independently, and it is 
important that a special mixture should be obtained consisting of 
many different sizes of grain varying from a few cubic millimetres 
to the finest powder. 


treated in mixers. The mixture is allowed to settle for some days, 
after which it is ready for use in the electrode press. For big elec- 
trodes a special kind of extrusion press is the most suitable. After 
leaving the press the electrodes are dried in the air for about a week 
and then passed through the kiln. 

The factory of the British Aluminium Co. has an output of 3,000 
metric tons per annum. Figures are given for the total cost of a 
factory. 

Part 4 deals with modern methods for manufacturing charcoal, and 
finally there are notes to the effect that two shaft furnaces of 2,500 H.P. 
cach, and two steel furnaces of 600 H. r. each. are to be erected in Norway 
in the neighbourhood of Trolhattan, particulars being given of the 
estimated cost of the installation. 


— o ~ 


MARINE PROPULSION BY ELECTRIC MOTORS.* 
BY H. A. MAVOR. 


A comparative study of the methods of applying power on land 
to the propulsion of vehicles and other purposes, and of the methods 
adopted at sea, shows that, while the problems have much in com- 
mon, there are differences in methods and in experimental resulta 
which have mutually interacted from time to time between land 
and sea practice, tending towards assimilation, with a gradual 
improvement in the economic results in both cases. 

At first sight it would appear that on a ship the direct connection 
between the prime-movcr and the propeller renders unnecessary 
the use of any intermediate transmission device, and so long as 
reciprocating steam engines were the best attainable prime-mover, 
it was possible to correlate the speeds of engine and propeller so 
as to gain the best efficiency from each. The steam turbine and the 
non-reversible internal.combustion engine introduce а new set of 
conditions. On land the turbine holds the field for the largest 
powers, and because its speed of revolution is unsuited to any 


Abstract of a Paper read on Tuesday last betore the Institution of 
Civil Engineers. 


No account is taken of the fact that the 


Labour charges and general expenses 


Thus, the whole of the material is not ground | 
to the same fineness. When the mixture is ready tar is added and 


ordinary mechanical direct application of power for industrial pur- 
poses, its evolution has been directly associated with electrical trans- 
mission. These turbines are many of them of the same order of 
magnitude as the turbines used on shipboard, and therefore а com- 
parison of economy in the two conditions is inevitable. 

Before the introduction of electric transmission the marine engi- 
neer had the more complete scientific data, and, consequently, the 
marine engine held the blue ribbon of economy which now belongs 
to the turbo-electric generator. Among the reasons for the higher 
efficiency of the land turbines are :—That tho engineer on land is 
freer than is the marine engineer to adopt & suitable speed of revo- 
lution ; that the land turbine runs at approximately constant speed 
for all loads, and can therefore be run on the governor, rendering 
easier the application of superheat and augmented vacuum ; that 
on land it is possible to subdivide the power units to meet the con- 
ditions of varying load, and thus maintain at the smaller loads an 
efficiency not materially different from the efficiency at the full load 
of the system ; that at sca change of power is directly associated 
with change of speed, and the whole of the power units must always 
be in motion while the ship is in motion. The same engine has to 
run the ship at 10 knots and at 20 knots, although the power varies 
very widely between those limits. Also the high economy on land 
of power production associated with electric transmission is largely 
due to the possibility of exact measurement of power under all con- 
ditions of load-giving a complete knowledge of the cffect of all 
changes in the apparatus or in the methods of working it. 


The proposition here made is to provide an electric equipment 
intermediate between the prime mover and the propeller, extending 
the limits of practical economy in each by modifying the restrictions 
which the prime mover and propeller impose upon one another, and 
providing that the prime mover may operate at or near the constant 
speed required for the attainment of maximum efficiency and full 
power, and that the power expended in driving machinery not 
required for work is reduced to а minimum or entirely eliminated. 
At full power all the elements of the generating plant are in full 
operation and the whole power resources can be concentrated on 
driving the ship. When full power is not required, the generating 
plant may be shut down in sections. 

To accomplish these ends special motors have been designed 
which give thc necessary changes of speed and direction and permit 
of the advantageous combination or elimination of the prime- 
movers. These motors involve no new electrical principle. but 
simply mechanical adaptation of well-known electric designs. 
Alternating current alone is available for the purpose in question, 
and normal motors have therefore a fixed speed of rotation which is 
a simple multiple of the generator speed. Two methods of speed 
change are proposed, each associated with & new form of motor. 


The principle of operation of the '' Spinner" motor (see THE 
ELECTRICIAN, Vol. LXII., р 761) is that an ordinary norma) motor 
driving the propeller at а fixed speed, with the shaft and propeller 
directly connected, is so arranged as to be rotatable as a whole about 
the propeller shaft axis. This rotation is accomplished by a second 
motor concentrically arranged outside the first, so that the main 
motor system may be rotated in either direction—again at a fixed 
speed which is a simple multiple of the generator spced—and the 
speed of rotation of the propeller shaft and of the propeller in the 
water is the algebraic sum of the rotation of the main motor and of 
the rotation imposed upon it by the auxiliary motor. As both 
motors arə reversible it will be seen that in each direction there are 
three speeds :—(1) The speed of the main motor system : the middle 
speed. (2) The speed of the main motor system minus the speed 
of the auxiliary motor system: the low speed. (3) The speed of 
the main motor system plus the speed of the auxiliary motcr system: 
the full speed. The combination may be designed for any three- 
speed ratios, such as 1, 2, 3; 2, 3, 4, &c. Any intermediate speeds 
required are attainable by adjustment of the turbine or engine 
governor, which can be operated economically through a range down 
to about 75 per cent. of full speed. The same method is applicable 
to non-reversible internal-combustion engines. 

The '' multiple" motor is an ordinary squirrel-cage induction 
motor in all respects, except that its stator is wound with two or 
more independent electric circuits each associated with а separate 
source of supply of energy. For example, the motor may be fed 
from two sources of supply at 25 and 50 periods respectively, the 
motor windings being for 46 and 92 poles. At full power and speed 
both windings are in operation under their most advantageous con- 
ditions ; each of these windings results in a synchronous speed of 66 
revs. per min. When the 25 period current is supplied to the 92 pole 
winding the speed is 33 revs. per min. Either of these motors 
permits of one or more generators being used together in the same 
mechanical system without electrical connections or synchronising 
devices. 
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The author then goes on to discuss the application of electric pro- 
pulsion to certain definite types of ship, and also gives diagrams 
illustrating the saving in space obtained. The examples worked 
out are as follows :—(i.) In a cargo vessel of 840 shaft н.р. the normal 
reciprocating engine equipment with & single screw would weigh 
570 tons for engines, boiler and fuel. The electrical equipment, 
consisting of threo oil engines, three motors and three propellers, 
would weigh only 270 tons, including fuel. Further, with coal at 
20s. per ton and oil at 40s. per ton the saving in fuel cost on a total 
of £17 would be £5. 6s. per day at full power. (ii.) In a similar cargo 
vessel gas engines might be used. Taking an equipment of 770 8. H. P. 
and using three gas engines and one multiple motor, the respective 
weights of the normal and proposed equipments would be 446 tons 
and 229 tons. The consumption of fuel shows an equally favourable 
comparison. (iii.) A third cargo vessel, but of 1,030 8. H. P., is worked 
out for the purpose of illustrating tho application of steam turbines 
to the multiple motor. One plant drives the ship under normal 
conditions: extra power is supplied by a small turbo-generator, 
and is used to keep up the ship's speed in heavy or contrary weather. 
(iv.) On a passenger vessel of, say, 16,200 s.H.P., the electrical equip- 
ment permits of а sub-division of the plant, so that at ship speeds 
lower than the maximum only part may be run, and that at full 
power. This advantage is gained without loss in full power 
economy, and without additional complication. 


THE PHYSICAL SOCIETY'S ANNUAL EXHIBITION. 


THINGS TO BE SEEN ON DECEMBER 14тн. 


This exhibition, which is to be held on Tuesday, the 14th inst., will 
differ from that of previous years in that it will be open in both the 
afternoon (from 3 to 6 p.m.), and in the evening (from 7 to 10 p.m.). 
Also short discourses will be delivered at 4 p.m. and 8 p.m. by Prof. 
C. V. Boys, F.R.S., on Soap Bubbles," and at 9 p.m. by Prof. S. P. 
Thompson, F.R.S., on Combinations of Mica and Selenite Crystals.“ 
The following firms, and possibly others, will be exhibiting :— 

Bausch & Lomb Optical Co.: British Radio-Telegraph & Telephone 
Co. (Ltd.): Cambridge Scientific Instrument Co.: Casella & Co.; 
А. C. Cossor (Ltd.); Н. W. Cox & Co.: G. Cussons (Ltd.): The 
Daily Mirror"; J. H. Dallmeyer (Ltd.); Elliott Bros.; Everett, 
Edgcumbe & Co.; Gallenkamp & Co.: Gambrell Bros.; F. Harrison 
Glew; J. J. Griffin & Sons; Hicks & Co.; A. Hilger (Ltd.); India 
Rubber, Gutta Percha & Telegraph Works (Ltd.); Isenthal & Со. ; 
Marconi's Wireless Telegraph Co.; Leslie Miller; Muirhead & Co.; 
Nalder Bros. & Co.; Nalder Bros. & Thompson; Negretti & Zambra ; 
Newton & Co.; R. W. Paul; Pitkin & Co.; The Reason Manufacturing 
Co. ; Ross (Ltd.): Siemens Bros. & Co.;: Snell & Tinsley ; Strange & 
Graham; Synchronome Co.; Weston Electrical Instrument Co.; Carl 
‘Zeiss (Ltd.). 


We understand that invitations have been given to the Institution 
of Electrical Engineers, the Faraday Society, the Optical Society, and 
the Róntgen Society. Admission in all cases will be by ticket only, 
and therefore members of the societies just mentioned. (including also 
the Physical Society), desiring to attend the Exhibition should apply 
to the secretary of the society to which they belong. 


From the programme, of which we have received an advance 
proof, there appear to be many items of considerable interest to both 
Physicists and electrical engineers, and in what follows we mention 
some of these, without, however, describing them, as we hope to do 
this in a future issue. 


CAMBRIDGE SCIENTIFIC INSTRUMENT Co. 

Féry Spiral Pyrometer. 

Impact (Repeat) Testing Machine. 

String Electrometer. 

Automatic Temperature Regulators. 

Duddell Oscillograph for 25,000 volt circuits. 

Drysdale Slip Meter. 

Instantaneous B.-H. Curves projected on a Screen by the Abraham Pro- 

jection Rheograph. 

Gas Leakage Indicator. 

Recording Manometer. 

Tenth of Second Contact Breaker. 
CASELLA (С. F.) & Co. 

Hepworth’s Electric Artificial Horizon. 

Hennah & Rissel Patent Automatic Safety Course Reccrder and Indicator. 
Cossor (A. C.) Lrp. 

Cooper’s Patent Speed Indicator. ` 


New Rotary High Vacuum Mercury Pump, in conjunction with a low 


vacuum rotary oil pump. 
Gehreke Oscilloscope. 
Cussons (G.) LTD. 
Experimental Educational Apparatus. 


ELLIOTT Bros. - oy | 
Wimperis Accelerometer and Gradient Measurer for giving а number of 
different measurements of accel>ration, retardation an} 
gradients. 
Everett, EpccumBE & Co. 
Dynamometer Ammeters and Voltmeters. 
Rotary Synchroniser. 
Photometer Bench for laboratory and central station usc. 
Daylight Illumination Photometer. 
Portable Direct. Reading Lamp Photometer. 
Trotter Accelerometer. 
Resonance Frequency Indicator for High Frequencies. 
GAMBRELL Bros. 
Apparatus for giving Lantern Demonstrations of various electrical 
instruments and phenomena. 
GLEw (F. HARRISON). 
Radium Collector for Atmospheric Electricity. 
Electric Recording Inclined Plane and Spark Counter. 
Actinium Emanation Lamp. | | 
GRIFFIN (J. J.) & Sons. n У 


High Potential Primary Battery. e 
Sands’ Apparatus for the Rapid Electro- Analytical Separation of Metals. 
INDIA Коввев, Gurra PEeRcHA & TELEGRAPH Works Co. (LrD.) 
Standard Condensers (Rymer-Jones’ patent). 
IsENTHAL & Co. 
А New Pattern Precision Wheatstone Bridge. 
New Patterns of Resistances. 
Marconis WIRELESS TELEGRAPH Co. 
Valve Receiver. 
MILLER (LESLIE). 
Current Interrupter. 
Lewis Jones Current Pulsators. 
. MUIRHEAD & Со. 
Muirhead's Kelvin Recorder and Cable Relay Combined. 
Muirhead's Local Stretched Wire Relay. 
NALDER Bros. & Co. 
Duddell’s Patent Bifilar Vibration Galvanometer. 
Mansbridge's Patent Variable Standard of Self. Induction. 
NALDER BROS. & THompson (LTD.) 
Tele-thermometers. 
Newton & Co. 
Various Forms of Gyroscope. 
Maxwell’s Dynamical Top. 
Synchronous Springs and Pendulums. 
PauL (RoBERT W.) 
Paul Single Pivot Dynamometer. 
Sumpner’s Reflecting Dynamometer. . 
Apparatus for the Measurement of Inductance and Effective Resistance 
Melsom Potentiometer. 5 
REASON MANUFACTURING Co. 
Wright’s Patent Electrolytic Meter. 
Electric Battery Driven Clock. | 
SrEMENS Bros. & Co. 
Saladin Double Mirror Galvanometer. 
SNELL & TINSLEY. 
Condensers. 
Potentiometer. 
Alternating-Current Potentiometer. 
The Sine Flux Phase Shifter. 
Phase-Shifting Transformer. 
Siphon Recorder. 
SYNCHRONOME Co. | » 
Time transmitter. 
Oscillograph Records of Synchronome Impulses. 


BOARD OF TRADE REGULATIONS. 


The Board of Trade have issued a new edition of the Regulations, 
under the Electric Lighting Acts, viz. : (A) for securing the safety of 
the public, and (B) for ensuring а proper and sufficient supply of 
electrical energy. The Regulations previously in force appeared in 
the last edition of The Electrician " Electrical Trades’ Directory 
and Handbook (pp. 217-224) We set out below the points of 
difference between the new and the eld rules, and it will be seen that 
most of the alterations are intended to avoid overlapping of, or 
conflict with, the Home Office Regulations for the generation, use, 
&. of Electrical Energy in Factories and Workshops, which came 
into force on July 1, 1909, and which are also set out in the same 
Directory and Handbook (pp. 309-313), or the Home Office Special 
Rules for the Installation and Use of Electricity in Mining (see pp. 
294 and 299 of the Directory. and Handbook). 

The new Reg. (A) 1 and 2 have foot-notes stating that they do not 
apply within a factory, workshop, mine or quarry. 

Reg. (A) 3 now reads: An extra high pressure supply shall not be 
given to any consumer’s premises other than a factory, workshop, a 
mine, а quarry, or electric traction works, waterworks, sewerage or 
drainage works, and no such supply shall be given to electric traction 
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works, waterworks, sewer1ge or drainage works, except with the consent 
of the Board of Trade, and subject to such regulations as che Board 
may prescribe. [The matter in italics has been added.] 

Reg. (A) 4 has a footnote: This regulation shall not apply in the 
case of an electric line placed in a lamp post. 

Reg.(A)6. The last para. now reads: Provided that where any 
part of any electric circuit is connected with eartb. either in accordance 
with these regulations or with the approval of the Board of Trade, the 
provisions of this regulation shall not apply to that part of the circuit 
so long as the connection with earth exists. (This is mainly a drafting 
amendment, the italicised words showing the principal olteration.) 

Reg. (A) 9 and 10 have foot notes, stating that they will not apply 
in a factory, workshop, mine or quarry, where the high pressure trans- 
former is under the jurisdiction of the Home Office. 

Reg. (A) 21 (in reference to sub-stations) : After the words“ where 
necessarily underground“ read ‘‘ due provision shall be made for ven- 
tilation and for drainage," instead of "they shall be constructed in 
accordance with plans approved by the Board of Trade." 

Reg. (A) 26. The concluding words where the pressure between 
the adjacent conductors exceeds 125 volts ” are deleted. 

Кер. (А) 34. In the first рага, the words * subject to the concur- 
rence of the Postmaster-General, and ” are deleted. 

The penultimate para. (after Reg. B), which states that ‘ these 
Regulations are, во far as they relate to factories and mines, in addi- 
tion to, and not in substitution for, any regulations made by a Secre- 
tary of State under any ect relating to factories or mines,’ is, of course, 
deleted, being no longer necessary. 


PARLIAMENTARY RECORD FOR 1909. 


From the electrica! engineer's point of view th» outstanding 
feature of the parliamentary s2s3ion which has just closed is the 
passing of the Electric Lighting Act. The private bills were not вэ 
numerous or 80 interesting as usual. The main points in the 
legislation of the past year are referred to in another column. 


Publie Aets. 
Assistant Postmaster-General. Expiring Laws Continuance. 
Electric Lighting. Telegraph Arbitration. 
Provisional Order Conflrmation Aets. 
Electric Lighting. 

Electric Lighting Provisional Orders (No. 1): Chesham, Cleethorpes, 
Herne Bay, Hindhead, Holsworthy, Southampton, Staines, Stourbridge, 
Turton, Walton-on-the-Naze. 

Electric Lighting Provisional Order (No. 2) : Dunfermline. 

Tramways: 

Tramway Orders Confirmation: Bolton, Keighley, Morecambe, Ports- 

mouth, Whitworth. 


Confirmatory Acts under Private Legislation (Scotland) Act, 1899. 


Colinton Tramways Order Confirmation. 
Musselourgh Corporation (Extension of Boundaries, &c.) Order Con- 


firmation. 
Private Aets. 


North Metropolitan 
Power Supply. 

North-East London Railway. 

Oldham Corporation. 

Oxford & District Tramways. 

Preston, Chorley & Horwich 
Tramways. 

Shrewsbury Corporation. 

Southport & Lytham Tramroad 
(Abandonment). 

South-Western & Isle of Wight 
Junction Railway. 

Thames Tunnel (North and South 
Woolwich). | 

Torquay & Paignton Tramways. 

Wakefield Corporation. 

Wallasey Tramway and Improve- 


Aldershot Gas & Water. Electric 

Anglo- Argentine Tramways Co. 

Bristol University. 

Bury Corporation. 

Cardiff Corporation. 

Central London Railway. 

Dudley Corporation. 

Durham (County) Elcetrie Power 
Suprly. 

Edgeware & Hampstead Railway. 

Folkestone, Sandgate & Hythe 
Tramways. 

Gateshead & District Tramways, 

Glasgow Corporation. 

Greenock Corporation. 

Heywood Corporation. 

Holywood Tramways. 


Liverpool Corporation. ments. 
London County Council (Tram- Watford Urban District Council, 
ways and Improvements). Wells Gas. 


West Kent Electric Power. 
Yorktown & Blackwater Gas 
(Electric Lighting, &c.) 


Midland Great Western Railway 

of Ireland. Council. 
Mountain Ash Urban District 

The following bills were not proceeded with or were rejected for non- 
compliance with standing orders or by a Select Committee :— 

Baker Street & Waterloo Railway (withdrawn). 

Bath (Citv) Electric Supply (withdrawn). 

London Electric Supply (withdrawn). 

London United Tramways (withdrawn. 

North and South Shields Electric Railway (wifhdraiwn). 

North-West London Railway (Preamble no! proved). 

Salford Corporation (withdrawn), 

Somerset & District Electric Power (withdrawn), 

Watford & Edgware Railway (withdrawn). 
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LEGAL INTELLIGENCE. 


— — 


J. Musgrave & Sons v. Bradford Corporation. 


In the Court of Appeal on Friday last, before the Master of the Rolls 
and Lords Justices Moulton and Farwell, this appeal from a judgment 
of Mr. Justice Darling was concluded. 

Mr. WarTER, K.C., said the judgment appealed from was delivered in 
three separate parts. Plaintiffs brought the action to recover about 
£1,200, the balance of £7,870, price of a 2,000 H.P. low-speed steam engine 
supplied by the plaintiffs to defendants. The following defences were 
raised : First, defendants said that it was a condition precedent to plain- 
tiffs’ right to recover that they had the certificate of the engineer of the 
Corporation, and that plaintiffs had not got. Secondly, defendants said 
that the shaft of the engine was too weak, which rendered the engin? 
unsafe to work, and caused certain bolts on the flange of the flywheel to 
break. Defendants counterclaimed for £1,996, upon the ground that 
they had taken out the shaft and replaced it with another shaft, and they 
claimed the cost of the alteration. Plaintiffs’ reply to that was that it 


. was a lump sum contract, and that there was no clause in the contract 


which"made the certiticate of the engineer a condition precedent to plain- 
tiffs' right to recover. Further, plaintiffs said that there was an arbitra- 
tion clause in the contract, which took away the certificate of the engineer 
as a condition precedent. Plaintiffs further said that the certificate was 
wrongfully withheld by reason of collusion between the engineer and the 
Corporation. As regarded the counterclaim, plaintiffs’ defence was that 
the shaft was not defective, and that the breaking of the bolts was not 
due to any act on their part, but to the fact that the British Westing- 
house Co., which had supplied the armature, were responsible, because 
the flange in the armature was not true with the face in the flange on the 
flywheel. Mr. Justice Darling found that the engineer's certificate was 
a condition precedent, and that the shaft was not defective. He next 
found that there was no collusion between the engineer and Corporation, 
and he further found that the flange not being true was the cause of the 
bolts breaking. Thereupon he found that because plaintiffs had not 
bolted the flange and the armature together they had been guilty of some 
breach of contract, and he entered judgment for defendants on the claim, 
on the ground that the engineer's certificate was а condition precedent. He 
gave judgment for defendants on the counterclaim, but, as the amount 
was not large, he thought the parties ought to agree on the amounts, and 
this was agreed at £10. Counsel contended that plaintiffs were entitled 
to judgment both on the claim and counterclaim. He said it was clear 
that the flange which plaintiffs put on the flywheel was absolutely true, 
and that it was equally clear that the flange of the armature, which was 
put on the shaft by the Westinghouse Co., was the one out of truth. 

In reply to the Master of the Rolls, Mr. Walter said he did not now 
contend that there had been collusion between the Corporation and the 
engineer, as Mr. Justice Darling had found against plaintiffs on that 
point. Mr. Walter then contended that under the terms of the contract 
the certificate of defendants’ engineer was not a condition precedent to 
plaintiffs’ right to recover. 

Lord Justice MourToN said it was evident that it was plaintiffs’ 
coupling which failed. 

Mr. WALTER said plaintiffs were not responsible for that under the 
contract. It was clear from the evidence that every part of plaintiffs’ 
work was “ dead true." It was owing to the fault of the Westinghouse 
Co. that a strain was put on the bolts and that caused the sag. It was due 
to the fact that there was a defect in the face of the armature, which 
caused a strain upon the bolts and drew their heads off. It was plaintiffs’ 
case that because the Westinghouse Co. did not do their work properly 
the bolts broke. 

Lord Justice FARWELL expressed the opinion that plaintiffs should 
have discovered the defect. 

Mr. WALTER said the defect was not found out until long afterwards. 
Defendants said that plaintiffs should have insisted upon the armature 
being taken off and replaced, but that he (counsel) contended was un- 
reasonable. 

Without calling on counsel for respondents, Lord Justice MOULTON, 
in delivering the judgment of the Court, said he was of opinion that the 
decision of Mr. Justice Darling that getting the engineer's certificate was 
a condition precedent to plaintiffs! right to sue was correct, and that as 
plaintiffs had not got that certificate when the writ was issued their claim 
could not be maintained. In regard to the counterclaim, it was really 
an appeal as to costs. Mr. Justice Darling had found that defendants’ 
engineer was wrong in saying that the shaft of the engine was too weak, 
and, that being so, he thought the engineer would probably now issue his 
certificate. His lordship was of opinion that the judgment of the learned 
judge must. be affirmed and the appeal dismissed with costs. 

The Master of the Rolls and Lord Justice Farwell concurred. 


Electrical Co. (Ltd.) v. O. H. Thomas, Son & Co. 


At Swansea, on Tuesday. Mr. E. J. Pollock, OfficialReferee, commenced 
the hearing of this action by plaintiffs against defendants (proprietors of 
the Llvnvi Valley Colliery, near Maesteg) for £3.100 for electrical plant 
and other goods sold and delivered. Defendants counterelaimed for 
£30.100. 

Mr. ABEL Tuomas, K.C., M. P., said plaintiffs had contracted to supply 
electrically-driven pumps of a certain capacity for the Llynvi Valley 
Colliery, and one part of the counterclaim would be for £24,000, which, it was 
alleged. had been a loss caused by the inability of defendants toenter certain 
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workings owing to obstruction by the pumping machinery. Another 
claim was for loss occasioned by alleged unreasonable delay in supplying 
a centrifugal pump. In 1905-7 the adoption of electric working was 
generally introduced into collieries. As regards the alleged delay, he said 
defendants were not ready when they received certain machinery to set 
the same at work. Everything was delivered within a reasonable time 
with the exception of one pump, and in that case no damage whateve: 
was sustained. As regards payment, 60 per cent. was to be paid on 
delivery, 30 per cent. on starting, and 10 per cent. in three months. 
Defendants further alleged that the pumping was defective, but counsel 
observed that the working after erection was satisfactory, and defendants 
were then not only sinking а drift but working the coal required. He 
 contended further that the plant was satisfactory in all respecta, and that 
any breakdowns were due to lack of knowledge by defendants of elec- 
trical working. He characterised the counterclaim as ridiculous. Counsel 
commenced reading the correspondence in the case, and the proceedings 
were adjourned till Monday in London. 


Electricity in Mines Regulations. 


At Dunfernline Sheriff Court on Monday Sheriff Shennan resumed the 
hearing of the evidence in the prosecution of three officials of the Fife 
Coal Co. (Messrs. C. A. Carlow and Hy. Rowan, managers or agents of the 
company, and Mr. W. E. Richardson, manager of the pit), for an alleged 
breach of the regulations as to the use of electricity in mines. It was 
alleged that, notwithstanding their attention had been directed to the 
matter by Mr. Robert M'Laren, H.M. Inspector of Mines, they had, in 
Foulford Pit, Cowdenbeath, between April 1 and Aug. 7, permitted to be 
used electrical plant which did not conform to the rules. 

Mr. RICHARDSON said he had an efficient staff for the management of 
the pits under him. Prior to the visit of Mr. Masterton, H.M. Assistant 
Inspector of Mines, to Foulford on April 1 he had had no criticism by 
the Government inspectors of the electrical plant. 

„DaviD Sturrock, pit-bottomer, who kept the key of the switch cham- 
ber, said he had never heard of anyone getting a shock from the lighting 
switch. | 

Mr. ANDREW B. MUIRHEAD, senior engineer to Messrs. D. Selby Bigge 
& Co., said that on Oct. 22 he inspected the installation at Foulford Pit. 
He considered the switch chamber entirely sufficient for its purpose. 

Mr. A. ANDERSON, of Messrs. Anderson & Boyes, said the switch and 
fuse were the type which was regularly supplied for use in pits. There 
would be absolutely no danger to anyone standing on a concrete floor 
from shock from that type of fuse with the covering broken. He could 
submit cases where it would be a positive danger to earth a gate-end. 

After the close of the evidence for the defence, the Fisca1, in addressing 

the bench, said the object of the prosecution was not to obtain the in- 
carceration of any of the accused, but that they might, if possible, ascer- 
tain whether the views of the company as regarded the general arrange- 
ments and management were the reasonable way of doing, or whether, as 
the Crown suggested, were contrary to the rules. The system of the 
company was bad from beginning to end. Under the conditions of 
scattered responsibility it was impossible to conduct the affairs of the 
concern, with the result that the safety provisions of the statute could be 
eluded, and that neither one nor other of the officials was responsible 
for the dangerous conditions described in the evidence for the prosecution. 
Sheriff SHENNAN intimated that he would give a written judgment. 


Railway Rates for Coal. 

The Railway and Canal Commissioners delivered a considered judg- 
ment on Wednesday in the case of the Society of Coal Merchants v. the 
Midland Railway Co. The arguments were heard in July last, and the 
point for decision was whether an altered method of charging for the 
weight of coal, thus causing an indirect increase in rates, was unreasonable. 

The lengthy judgment of Mr. Justice А. T. Lawrence, which went 
fully into the facts, stated that the question at issue was raised under 
sec. 1 of the Railway and Canal Traftic Act, 1894. The company origin- 
ally carried minerals by long weight, or 21 cwt. to the ton; in 1895 
this weight was reduced to 20} cwt. to the ton, and in 1907 the company 
gave nctice that they proposed to carry only 20 ewt. to the ton, which 
was equivalent to raising the rate by 2} per cent. The company, in 
order to prove that this was a reasonable increase of rate, put in a number 
of tables tending to prove increased cost for carriage of minerals, and 
they alleged that that increased cost justified the change of rate. The 
Commissioners unanimously came to the conclusion that an increase in 
the rates for carrying minerals was reasonable and that the 2} per cent. 
asked was not excessive. The many changes tending to increase the 
expenses of the service which had occurred in the past 15 years left no 
doubt in their minds on the point. The increase in coal consumption, 
due to the larger amount of time spent by mineral trains in sidings con- 
sequent upon the increase of traftic, the Workmen's Compensation Act 
charges, and the enormous increases in rates and taxes (which had nearly 
doubled) convinced them that the increase was reasonable, and judg- 
ment was, therefore, given for defendants. 


Re Raworth's Traction Patents (Ltd.) — On Tuesday Mr. Justice 
Swinfen Eady granted the petition of this company to confirm a resolu- 
tion to reduce the capital. Mr. Walker, for the company, said that its 
capital was £30,000, divided into 15,000 preference and 15,000 deferred 
ordinary shares of £1 each. It was proposed to reduce these to £20,625, 
and thus wipe off £8,839. 15s. which had been lost or was unrepresented 
by available asseta, 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


APPOINTMENTS VACANT AND FILLED. 

Ап assistant manager is wanted in the electrical department of 
Messrs. Harland & Wolff, Ltd., Belfast, he must be qualified to super- 
vise the installation of electric light and power on ships building. 
See an advertisement. 

Ап assistant teacher of engineering drawing is required for Faraday 
House. Salary £120 per annum. Applications by Dec. 20 to the 
principal. Dr. Alexander Russell, Faraday House, Southampton- 
row, London, W.C. бее an advertisement. 

А demonstrator is required in the physical department of the 
East London College, must have taken first-class honours, and be 
capable of engaging in Research. Applications to Prof. C. H. Lees, 
F. R. S., at the College, London, E., from whom further particulars 
are to be obtained. See also an advertisement. 

À manager, with commercial experience, is wanted for a light and 
power company in a British Colony ; also а charge engineer. Sce an 
advertisement. 

An assistant enginaer is required for Dudley Corporation electri- 
city department. Applications to Borough Electrical Engineer by 
Dec. 14. 

Llandudno Council require a junior assistant electrical engineer. 
Commencing salary £90. Applications to the Clerk by Dec. 23. 


Mr. H. F. Coward, D.Sc., has been appointed lecturer in chemistry 
in the Faculty of Technology and chief lecturer in chemistry at the 
Municipal School of Technology, Manchester. 

Personal.—Owing to the closing of Mr. Medhurst’s business. 
several of the staff once employed by him are disengaged, including 
the chief draughtsman. The circumstances are so regrettable that 
we are glad to be of service by calling attention to this matter in our 
columns. We should be glad to put any of our readers requiring 
good men, familiar with municipal electric lighting, into touch with 
some of the late Mr. Medhurst’s trained assistants. 


EDUCATIONAL NOTICES. 

King’s College, London.—Special courses of lectures, with demon- 
strations, by Prof. E. Wilson and Mr. F. Lydall will be given on 
“ Single-phase Electrical Traction at King’s College, Strand, W.C., 
on Mondays at 5:30 p.m., commencing Jan. 17. Syllabus may be 
obtained from the Secretary. 


Sir John Cass Technical Institute (Aldgate, E.)—Principal Miers, 
F.R.S.,will distribute the prizes and certificates at this institute on 
Thursday, Dec. 16. There will be an exhibition of students’ work 
in the laboratories and workshops. 


Accrington.—For the last half-year the gross income of the Cor- 
poration tramways was £12,708 and gross expenditure £11,904, 
leaving a surplus of £804, after making provision for redemption of 
debt, the fixed contribution to the depreciation and renewa! fund, &c. 


Acton.—The electrical engineer (Mr. J. M. Blair) has been in- 
structed to prepare a schedule of prices for wiring consumer's 
premises. All local contractors, who are willing to carry out work 
on this scale, are to be allowed to do so. 

Alleged Theft of Cable.—At Old-street (London) Police Court on 
Tuesday a labourer, named Jas. White and Edward Churly, a metal 
dealer, of Hornsey-road, Holloway, appeared on remand, charged 
respectively with stealing and receiving a quantity of gutta percha 
and copper, value £6. 5s., the property of the Telegraph Construction 
and Maintenance Co. | 

Inspector BURNHAM said the copper wire found still had gutta percha 
adhering to it. About 3 lb. of copper wire was found in a heap of 
rubbish. 

Detective WILLIS said he had watched the prisoner White's house. 
About 3 p.m. on Nov. 13, and again about] the same time on Nov. 20, 
he saw him leave his house with parcels. On the latter date he followed 
White to Churly's Yard, which he entered, and left a few minutes later 
without the parcel. In about 10 minutes he returned with another 
parcel, and later left the yard without any parcel, but counting some 
money. 

Mr. Wm. P. GRANVILLE, assistant manager to the prosecutors, said that 
White was employed by them, and that during his work he would handle 
cable such as had been produced in court. Witness had identified the 
cable, the copper wire and the gutta percha produced, as similar to that 
used by his company. Such copper, encased in gutta percha, was only 
used for submarine telegraph cables or similar purposes. It might be 
used for underground telegraph or telephone wires, but not for electric 
lighting. Old cable never found its way to marine store dealers. When 
taken up it would be in lengths of 100 miles or so, and would then be 


dealt with by manufacturers. The copper wire produced was made 
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especially for the company. The particular weight of cable in question 
had only been manufactured during the past five or six weeks, and what 
had been found in the possession of the prisoners was, nine-tenths of it, 
of that particular gauge. 

Churly pleaded not guilty. and White pleaded guilty. He had 13 
. years' good character from the Army. Both prisoners were committed 
to the sessions, bail being allowed. | 

Argentina.—The ‘‘ Review of the River Plate" states that Villa 
Maria (Cordoba) Municipality recently invited tenders for electric 
lighting. 
| General Sarmiento Municipality are considering a public electric light- 
ing scheme. | 

The United River Plate Telephone Со. have opened a line between 
Buenos Ayres and Azul, a distance of 155 miles. 

Mr. J. F. Tettamenti has secured an 80 years’ concession for the work- 
ing of an electric tramway in La Plata. 

_ The scheme of the director of public lighting for the “ illuminations " 
in Buenos Ayres during the Centenary festivities next year provides for 
391,000 10 c.p. electric lights, and will cost one million dollars. 

Buenos Ayres Provincial Legislature has created а tax of $1 (paper) 
per month on all telephones installed throughout the province. 

Associated -Municipal Electrical Engineers (Greater London.)— 
This association has now placed before the various borough and 
urban councils owning electricity undertakings details of their 
scheme with regard to publicity matters. 

It is proposed that municipal and company undertakings should ap- 
point a joint committee, consisting of 14 members, seven from each, 
and it is suggested that the title of the committee be The Electric 
Supply Publicity Committee of London and District." For the present 
it is intended that the work of the committee should be mainly directed 
to the preparation and printing of pamphlets and circulars to be supplied 
to members of the organisation. It is proposed that for the first, year 
orders for publishing work to the value of about £1,000 should be guaran- 
t^ed by the various undertakings, and in order that the committee may 
have funds to commence operations it is suggested that each company 
joining the organisation shall in the first instance subscribe on the basis 
of gross revenue from private supply, each local authority guaranteeing 
minimum orders for publicity literature on the same basis. 

Already some of the local authorities have agreed to support the 
scheme, and Hampstead Council has voted £50 for the purpose. 

A special meeting of representatives of the Associated Municipal 
Electrical Engineers (Greater London), and the London Companies' 
Officials Association was held at Hammersmith clectricity works on 
Dec. 2, when Papers were read by Mr. A. H. Seabrook on “ The 
Telephone System of Charging," and by Mr. С. С. Bell on “ Electric 
Heating, with special application to the Therol Heater." The 
meeting was well attended. 


Australasia.— The scheme for a state coal mine in the Powlett river 
district, recently explained by the Victorian Minister of Mines, 
ncludes an electric plant of sufficient capacity to supply current for 
all the mines in the eastern district, and for an electric railway to the 
township, which, as well as the mines, would be lighted electrically. 

Footscray and Williamstown (Victoria) Councils propose to carry out 
а Joint scheme for lighting by electricity. 

The supply of current from Rochester (Victoria) electricity works was 
recently commenced. 

Belfast. — Тһе manager of the tramways department (Мг. A. Nance) 
reported to his committee on Monday that for the past eight months 
there was a surplus of £14,530 on the working of the tramways, after 
providing for interest, sinking fund and other fixed charges, the sum 
mentioned exceeding the total of the previous 12 months. The 
individual fares show an increase of 4d. per car-mile over last year's 
return. y ж | 


Bermondsey (London).—The Spa-road feeder is to be strengthened 
at a cost of £319. The Grange-road feeder is also fully loaded, and 
must be strengthened, and the feeders which supply the Tower 
Bridge-road area, and the whole of the west side of Tower Bridge. 
road are becoming loaded, so that it will shortly be necessary to lay 
a new feeder to this area. 

Birkdale.— The arc lighting of Weld-street and Liverpool-road was 
inaugurated last week. 

Birkenhead.—Two of the Council schools are to be wired ata cost 
of £200. 

Bridlington.—Sanction has been received to a loan of £5,051 for 
electric lighting extensions; of which amount £877 is repayable in 
12 years, £2,351 in 16 years, £1,000 in 20 years, and £800 in 15 years. 

Brighton.—The suggested scheme of hire purchase of electric 
light fittings, &c. (briefly referred to in our last issue), will come before 
the next meeting of the Council. 

The scheme is the outcome of a proposition put forward by a local firm 
of wiring contractors, Messrs. Page & Miles. It is proposed that the con- 
tractors should enter into an agreement with the owner of the property 
to wire a certain number of points, the Corporation undertaking to supply 
the installation through a prepayment meter, the meter being adjusted 
at the rate of 1d. per unit above the ordinary tariff, the Corporation 
handing over to the contractors ld. per unit out of the moneys received. 
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When 240 units per point have been consumed the installation would 
become the property of the owner, who is thereafter supplied on the usual 
tariff, either by means of a prepayment meter or as a quarterly con- 
sumer on the usual credit system. We learn that there is every possi- 
bility of the scheme being taken up among the better class of small pro- 
perty, a large proportion of which is owned or is being acquired on the 
deferred system through the agency of building societies, it being to the 
mutual advantage of the society and the ultimate owner of the property 
to have the electric light installed. In a town like Brighton there is a 
considerable field for development in this direction. If the scheme 
should receive the approval of the Council, the Corporation electric supply 
department will do everything in its power to push it. Of course, the 
scheme would be open to any firm of wiring contractors who ar» disposed 
to invest their capital in this way. 

Caerphilly.—The Council have informed the Board of Trade that 
they are in favour of the transfer of the Caerphilly electric lighting 
order to the South Wales Electrical Power Distribution Co. 

Camberley.—The Council have decided to proceed with their appli- 
cation for a provisional electric lighting order. 

Canada.—A scheme has been prepared for additional electric 
tramways in Toronto, which would be 21? miles in length, including 
31 miles in a subway. The capital cost is estimated at about 
£1,000,000. It is proposed to obtain electric power from the Hydro- 
Electric Commission. 


Dover.— The L.G . Board have sanctioned various loans, aggregating 
£5,754, in connection with the electricity undertaking. 


Eccles.—The Council are applying for sanction to a loan for an 
additional 150 kw. traction set, and to cover sums expended on 
mains, &c. 


Edinburgh.—Reports by the consulting engineer (Sir Alex. 


Kennedy) as to the future working of the Dewar-place and M'Donald- 


road power stations have been issued. 

Sir ALEX. KENNEDY states that there are several arrangements by 
which the output of the Dewar-place station could be increased by at 
least, 2,000 kw. (probably more) without increase in coal consumption, 
and, therefore, without further expenditure on boilers, by the use of 
exhaust turbines such as are now in use at M'Donald.road. To enable 
this result to be obtained it was, of course, necessary to work with con- 
densation, and in the absence of any source of condensing water that 
could only be done by the use of cooling towers. There were now several 
modern designs of cooling towers which were not so bulky as those of the 
older types, and by increasing the height of the towers the nuisance of 
escaping steam, which formerly was considerable, appeared to be ob- 
viated. A plan submitted showed an available output of 6,000 kw., 
3,500 of which represented the present maximum load on the station, 
and 2,500 the amount which might probably be added in exhaust tur- 
bines. The steel towers cost much less than the brick chimney towers, 
and from some prices he had obtained he estimated that the cost of brick 
towers would be about £18,000, while that of steel towers would be only 
about £12,000. It was obvious, therefore, that the use of steel towers 
should be very seriously considered. It should be borne in mind that the 
economy obtained by the use of exhaust turbines and condensing plant 
at Dewar-place would be the same as, or even greater than, that obtained 
at present at M‘Donald-road, and it would have the additional advantage 
of giving a greater efficiency of distribution of current, on account of the 
shorter feeders necessary from the more central position of the Dewar- 
place station. It was impossible to obtain further economy or output 
at Dewar-place without cooling towers. The same question had to be 
considered with regard to possible future extensions at M'Donald-road, 
so that the decision in respect to one station would apply also to the other. 

The probable alternative at M'Donald-road to the use of cooling towera, 
either on the site or at Redbraes, would be the erection of a distant power 
station generating at high tension, distributing to the existing stations, 
and possibly to new sub-stations, by means of high-tension feeders. In 
the sub-stations motor generators would have to be provided, so that the 
ultimate distribution of direct current at low pressure would be similar 
to the present distribution. Such a scheme would be at the same time 
more expensive and less efficient than the present system of direct dis. 
tribution, and would also entail considerably increased running expenses- 

In a subsequent report Sir Alexander recalls the efforts that were made 
to obtain water for condensing purposes from the water of Leith, Lochend 
Loch and the sea for M‘Donald-road, and proceeds to say that during 
1906 he had occasion to consider for a large station in the south the use 
of exhaust turbines, and he had been so satisfied with their promise that 
he ordered sets for a large London station. On consideration, it appeared 
to him that they would also be very well suited for use in Edinburgh, 
and in October of that year he recommended that for purposes of con- 
densation they should be adopted. The negotiations in connection with 
Lochend did not progress successfully, and among other proposals made 
there was one to use water from the sewer of the Water of Leith com- 
mission, to the use of which the Council had a right. That plan was 
adopted, and had proved a thorough success. The actual cost had only 
been about £5,500. The successful utilisation of the material from the 
sewer had not been a simple matter, but it had been in use, under agree- 
ment with the Water of Leith Commissioners, for a considerable time, 
and its use had proved of the greatest benefit to the economical working 
of M'Donald-road. 

In order that the Electric Light committee might see the full bearing of 
the proposals, especially so far as they related to Dewar- place, it was 
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perhaps desirable that he should give some indication of the financial 
position. Dewar-place was now completely filled with plant, the whole 
of it being of the non-condensing type. Its output per annum was 
7,500,000 units, and the total coal used per annum was about 22,000 tons, 
which represented about £9,100. It was possible by rearranging some 
of the plant, and probably scrapping one or two of the oldest and smallest 
units, to place in the station exhaust turbines which would give an addi- 
tional output of 2,500 kw. "Those turbines would, as in the case of 
М: Donald-road, be worked simply by the exhaust steam from the existing 
plant, so that no further boilers would be required and no further coal 
would be consumed in order to gain the additional output. The addi- 
tional capital expenditure on exhaust turbines, condensers, cooling 
towers, pipework, &c., would be about £45,000, on which the capital 
charges (averaging 54 per cent.) would amount to £2,475 per annum. 
The new plant would give (at least) 3,500,000 units, generated at a cost 
of £6,575, or, say, 0:454. per unit. At present the total working costs for 
17,600,000 units generated amounted to about £58,000 (deducting cost 
of distribution), and the proportion of capital charges (deducting those 
upon mains, &c.) amounted to about £29,000 per annum, a total of 
£87,000, or 1:18d. per unit. The difference between that average cost 
and the average cost of 0-45d. for the ndditional output of Dewar-place 
was 0-73d. per unit, which, over 3,500,000, amounted to £10,000 per 
annum. That sum represented the saving due to the use of exhaust 
turbines and condensation at Dewar-place when its output was increased 
by 3,500,000 units per annum over the present average cost. 

On Tuesday the Electric Lghting committee considered the above 
reports of Sir Alex. Kennedy, and it was decided that, the Council, before 
committing itself to any decision on the subject, should send a deputation 
to London and Birmingham. 


Electricity in Brewing.— The Castle Eden brewery (Co. Durham) 
has recently been provided with electric lighting and power plant. 

All work in the brewery (lighting, heating and driving) is to be accom- 
pne by electricity, and mains are being run considerable distances for 
ighting private houses in the district. The buildings, machinery, &c., 
are being erected to the plans of Mr. C. A. Esmarch, M. I. M. E. 


Electricity in Mining.—On an invitation from the committee 
recently appointed by the Home Offic» to consider the rules and 
regulations as to electricity in mining, Manchester Chamber of 
Commerce are to appoint witnesses to give evidence and the engi- 
neering section will select one or two witnessea. 


Epsom.—Mr. T. Е. Squarey has given his award on the question of 
payment of fees for services rendered by Mr. Vaux-Graham, consult- 
ing electrical engineer. The award is that Mr. Vaux-Graham is 
entitled to the whole of the amount claimed (£385. 11s. 8d.) as his 
fees were reasonable and proper. The aribtrator's fee is to be paid 
by the Council. 


Farnham.— The local gas company have offered to take over the 
Farnham Electric Lighting Order of 1905. 


Glasgow.—In January last the Corporation decided to build 100 
new tramway cars and to put top covers on another 110 cars. The 
Jatter work is nearing completion, but only 50 of the new cars have 
been built, and the Tramways committee, on the recommendation 
of Mr. Dalrymple, have agreed, instead of proceeding with the 
other 50 new cars to put top covers on an additional 50 cars. 

The bandstands at Queen's Park and Alexander Park are to be wired 
for electric light. — : 


Hampstead (London).—4A new sub-station is to be built in Reding- 
ton-road to meet the increased consumption in the West Heath 
district, and series gear are to be fixed to 5 sub-stations to increase 
the transformer capacity. 95 gas lamps are to be converted to in- 
candescent electric lamps in the boundary roads between Hampstead 
and Marylebone, and adjacent thoroughfares. It is estimated that 
4s. 6d. per lamp per annum will be saved by the conversion. 


Holland.—The communal authorities of Rheden and Arnhem and 
the Arnhemsche Tramway Maatschappij are negotiating for the 
construction of electric tramways to connect Schoonoord Oster- 
beck and Velk with Arnhem, 26 miles in all. 


Iiford.— A new 1,000 kw. generating set was started last week by 
Mrs. Thornton, wife of Councillor Thornton, J.P. 


Islington (London).— Extensions of mains, estimated to cost about 
190, are to be made. 


India.—The “ Indian and Eastern Engineer " states that steps ате 
being taken for the purchase of a site for the Simla terminal station 
of the hydro-electric installation now in course of construction for 
Simla. | 

The U.P. Government have granted Mussoorie Municipality a loan of 
R.50,000 (£3,333) for expenditure in connection with the hydro-electric 
scheme of the station. House lighting will take R.36,000 (£2,400) of 
this amount. 

The question of utilising the Leh and Sohan rivers in the generation 
of electricity for use in Rawalpindi station and cantonments is occupying 
the attention of the Punjab Public Works Department. It is stated that 
400 n.r. can be obtained. 


Inquest.— At Ealing on Thursday last Mr. Reg. Kemp resumed 
the inquest on Nathaniel Calder (conductor) and Fran! Tibbles 
(motorman), who were killed in an accident on the Me opolitan 
District Railway at Ealing Broadway, London, on Nov. 18. 


EDWARD BEDELL, one of the conductors of the train, said the con- 
ductors were supposed to test the emergency brake, but he did not do so. 
The train started a minute or two before its time, and he had not time to 
test the brake. "When the train was near Hanger-lane foot bridge there 
was a sort of jerk, the current went off and the lights went out. Then the 
collision took place. At the time of the accident Calder was in the front 
of the train with Tibbles. He did not test the emergency brake on the 
morning of the accident because his attention was taken off by the des- 
tination boards being mixed up. Не attended to them and forgot to 
test the brake. He did not notice the brake being applied at all on that 
morning. 

ALBERT CARR, another conductor, said he did not hear the brakes 
applied. 

GEORGE Rosinson, night foreman at Ealing Common depot, said that 
he examined the train at midnight on Nov. 17, and left it fit for running 
next morning if the proper preparation was made. He closed'the isola- 
tion cock, and it was the duty of the motorman to open it. If he did not 
do so the brake would not work. ЖЕ AK 

THOMAS DRAPER, terminal examiner at Ealing Broadway, who ex- 
amined the train after the collision, said he found the brake blocks on 
the four rear cars were not bearing against the wheels. If the brake had 
been applied at the time of the collision the brake blocks would still have 
been bearing against the wheels when he examined them. 

ALEX. WM. THomas, a Westinghouse brake inspector on the railway, 
said he examined the brake of the train after the accident. "The isolating 
cocks of the three rear cars were closed. 

Mr. WM. ALEX. AGNEw, chief mechanical engincer to the railway com- 
pany, said the hand brake was only intended to be used if the Westing- 
house brake failed. The stoppage of the current which caused the lights 
to go out was caused by the motorman reversing the power. That was 
laid down in the regulations as a means of stopping the train if the air 
brakes failed. Witness had no doubt that the Westinghouse brake failed 
to act owing to the isolation cocks not being opened. 

The jury returned a verdict of accidental death, and expressed the 
opinion that there was a general slackness in the examination of the brake 
of the train. 


Inverkeithing.—At the next meeting of the Council Mr. Paterson 
will move a resolution in favour of an application for a provisional 
electric lighting order. 


Kirkcaldy Dysart Tramways.—An agreement las been made 
between the Kirkcaldy and Dysart Councils which will permit of 
the construction of the proposed extension of Kirkcaldy municipal 
tramways to Dysart. 


Lectures for Tramwaymen.—The gencral manager of the Liver- 
pool Corporation Tramways recently read an interesting Paper cn 
„Some Elementary Notes on Electricity as applied to Tramways " 
at the Tramwaymen's Institute, Walton :— 

Sir CuanLxS PzrniE, chairman of the Tramways and Electric Power 
and Lighting Committee, presided, and said Mr. Mallins had prepared 


kis Paper with the object of giving tramwaymen some idea of the 


power of electricity. 

Mr. Marus commenced by explaining electrical units, and then 
went on to discuss the handling of motors, the way in which the 
electric current ehould be used, and pointing out what the drivers 
should avoid. The lecture was illustrated with lantern slides show- 
ing the apparatus used in operating electric tramcars, &c. 

А vote of thanks was unanimously accorded to Mr. Mallins on tho 
motion of Ald. E. L. Lloyd, who said the lecture was most interesting 
and instructive. Both Sir Oharles Petrie and himself were grateful to 
Mr. Mallins for preparing the lecture. 


Legality of Sunday Tramears.—The Hull magistrates on Monday 
refused an application for a summons against the driver and con- 
ductor of a Corporation tramcar for driving the car on a Sunday. 

The application was made by the Sunday Traders’ Association under 
the Lord's Day Observance Amendment Act, but the bench held that 
tramcars were not included within the scope of the act. 


Leyton.—At the last meeting of the Council the electrical engineer 
(Mr. F. Harman Lewis) reported upon the experiment in public arc 
lighting which had been going on for some months in Leytonstone- 
road. | 

Mr. LEWIS stated that he placed the lamps in the following order of suita- 
bility for public lighting : (1) Johnson & Phillips, (2) Jandus, (3) Oliver. 
(4) Crompton. The Crompton lamp was the cheapest. The cost was 
£6. 17s. 6d., contact gear £2. 19s. 3d., allowance for old lamp nil, net cost 
£9. 16s. 9d. The average length of burning of one trim was 33 hour 
and the carbon costs were £2. 18s. 4d. per lamp per annum. The cost of 
the Oliver lamp was £8. 10s., contact gear £2. 10s., and an allowance for 
old lamp of 17s. 6d., net cost £10. 2s. 6d. The average length of burning 
of one trim was 36 hours, and carbon costs £2. 15s. per lamp per annum. 
The Jandus lamp cost £9. 8s., contact gear £3. 18s. 8d., allowance for 
old lamp 5s., net cost £13. Is. 8d. The average length of burning of, one 
trim was 66 hours, and carbon costs were £1. 19s. 4d. per annum. The 
cost of the Johnson & Phillip lamp was £9. 2s. 6d., contact gear £2. 7s., 
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allowance for old lamp 12s. 6d., net cost £10. 17s. The average length 
of burning of one trim was 77 hours, and the carbon costs were £2 per 
lamp per annum. He recommended the adoption of the J. & P. lamp, 
48 lamps being required. 

The Council adopted the recommendation, subject to inspection and 
approval of the lamps by the Electric Lighting sub-committee. 


Light Railways.—During November 10 applications were lodged 
with the Light Railway Commissioners for light railway orders, 
four of these being for an extension of time or for further powers. 
The total mileage of new lines projected is 252 miles, but only 52 are 
to be worked electrically ; and the estimated cost of construction is 
£184,164. Following arc the electrical projects :— 

Bacup Corporation ; engineer. J. S. D. Moffett, 1} miles. Doncaster 
Corporation ; engineer, F. О. Kirby, 2 miles. Halesowen Light Railway 
Co.: engineers, Hawtayne & Zeden, 1} miles. W. T. Foxlee & Н. H. 
Matthews; engineer, W. T. Foxlee, 4 mile. 

London County Council.—On Tuesday the Highways committee, 
submitted a lengthy report on the question of through running with 
the Leyton Council's Tramways, and recommended that an agree- 
ment be entered into with that authority. 

The principal points of the proposed arrangement are that the County 
Council shall forthwith construct the authorised junction line between 
the reconstructed tramways, and shall provide and run the cars over the 
whole route. The County Council is to pay to Leyton Council the average 
receipts for the cars on the through routes for all miles run outside the 
county boundary, less working expenses, 1d. for each car-mile run by the 
Council's cars outside the county boundary, and the proportion of the 
capital charges on the Council’s cars and car sheds used for the tramway 
outside London, provided that this latter deduction shall not be taken 
into account until the arrangement as to through running has been in 
operation for six months. Leyton Council is to maintain the tramway 
track and overhead equipment outside the county of London.—Carried. 


London Electrobus Co.—This Company is reported to be under- 
going the process of reorganisation. 


Longton.—The Council have decided to give a supply of current 
to local electric lighting contractors at ld. per unit for advertising 
purposes, subject to a minimum charge of £6 per annum. 


Morley.—The price of electricity has been increased from 5d. to 
6d. per unit. 


Port Glasgow.—The Council have again applied to Greenock 
Corporation for terms for supply of electricity for lighting and power 
in the burgh. 

The Electricity committee of Greenock Corporation have appointed a 
sub-committee to confer with Port Glasgow Council to see if a mutual 
arrangement can be arrived at. The leading shipbuilding and engineer- 
ing firms and other public works in Port Glasgow are favourable to the 
project, and it is hoped the present negotiations will be successful. 


Provisional Order Revocation.—The Wealdstone Electric Lighting 
Order, 1906, has been revoked as from Dec. 1. 


Rio de Janeiro (Brazil).—It is reported that the Rio de Janeiro 
Tramways, Light & Power Co. have obtained an extension of the 
concession for lighting Rio de Janeiro by electricity and gas. 


Rotherham.—The Council have adopted a suggestion of the 
Tramways Manager as to the medical examination of the men, and 
the Medical Officer of Health has been asked to undertake the work. 


School Lighting.—Willesden Education committee have decided as 
an experiment. to light one of the council schools with electricity, 
and if successful this form of lighting will be extended to the other 
schools of the Council. 


Sheffleld.—At the meeting of the Corporation on Wednesday the 
Electric Lighting committee submitted a report recommending cer- 
tain revised arrangements in regard to the employés at the generating 
station, во as to ensure one day's rest in seven forall. The matter 
was however, taken back by the committee for further consideration. 


Shoreditch (London). — The charge for current for outside arc light- 
ing and outside signs will be reduced at the end of the year to 21d. 
per unit, provided supply is taken through a separate meter, for which 
a charge of Is. per quarter will be made. 


South Africa.—The '* British and South African Export Gazette 
states that Durban Municipality have decided to seek powers to 
borrow £430,000, to be expended upon various publie works during 
the next five years, including £100,000 for electric lighting, and 
£60.000 for tramways, 

A scheme is being preparcd for electrifying the railway between 
Pretoria and Johannesburg. 


Switzerland.—The Swiss Budget for 1910 includes items of £1,776 
for Morse apparatus, relavs, &c., £24,000 for telephone stations, 
comprising bells, commutators, protectors, &c., £18,600 for commutat- 
ing apparatus, switchboards, machines, transformers for central 
and intermediate stations, £9,560 for repairs to telegraph and 


SPECIAL NOTICE. 


NOW READY.—Vol. LXIII. of “ Тне ЕскствістАМ ” (1,058 
pages), bound in strong cloth. Price 17s.6d.; post free, 18s. 6d. Now 
ready. Cases for Binding. Price 2s.; post free, 2s. 3d. 

A complete set of Тнк ELEOrRICIAX can be supplied. A number 
of odd volumes and some odd old back numbers, to help in making 
up complete sets, are also available. 
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telephone apparatus, £1,464 for electric measuring and testing 
instruments, £6,000 for batteries, accumulators, salts, acids. and tape 
rolls. ` 


Torquay.—The Electric Light committee reported to the Council 
on Tuesday that, notwithstanding the large number of lamps con- 
nectcd for private lighting, the demand on the generating station 
was practically identical with that at the corresponding period of last 
year, due to the extended use of metal filament lamps. А scheme to 
extend the mains to Chelston (at an estimated cost of £1,312), and 
the higher part of St. Marychurch-road, was referred to a sub- 
committee. . 


Turton.—The Council have decided to consult an electrical engi- 
псег as to carrying out the terms of their provisional electric lighting 
order, 1909. 


Walsall.— An inquiry was held last week into the application of the 
Council for sanction to borrow £35,000 for additional electricity 
generating plant. 

The town clerk (Mr. J. R. CoorER) said the question of electricity 
supply had caused the Council a great deal of anxiety, having regard to 
the amount it was proposed to spend and the amount already spent on 
the undertaking. A consultative committee was therefore appointed 
to co-operate with the Electricity committee to decide whether it was not 
possible to avoid spending the extra £35,000, and the result of their joint 
deliberations was that they agreed to the scheme practically unanimously. 
Walsall was a progressive manufacturing town, and they wanted to put 
their manufacturers in as good a position as other places in regard to 
electric power. The existing works were established many years ago, 
and it was time they took a step forward and arranged to generate three- 
phase current. There had been an increased demand for electricity, 
which was likely to continue. 

The borough clectrical engineer (Mr. A. BARNARD) gave technical 
details of the proposed extension, and said he was anxious to generate 
three-phase current at the present works, so as to deal with the applica- 
tions for power. | 

The Inspector (Mr. Н. Ross HooPER) pointed out that there was an 
outstanding debt on the undertaking of £90,000, and they w:re seeking 
to borrow a further £35,000. Не regarded it as a serious thing that for 
some years the capital charges had gone up steadily. "With their in- 
creased output the capital charges ought to have been reduced. They 
were faced with a serious financial difficulty, and should cut their coat 
according to their cloth. 

The TowN CLERK pointed out that they had paid their way and that 
the ratepayers had not been called upon to pay a single penny As to the 
demand likely to be made from Bloxwich, there were 22 applications at 
present and those would supply an annual income of £240, while in the 
district between the generating station at Walsall and Bloxwich there 
were many large works which they believed would take current as soon 
as they were in a position to give it. 

With regard to the Bloxwich section of the scheme, the IxsPECTOR 
questioned whether the possible increase in consumers would be sufficient 
to warrant the additional outlay. He suggested that the application 
be reduced from £35,000 to £22,000 by leaving out Bloxwich and erecting 
no new buildings. j 

Mr. S. MORSE opposed the application on behalf of the South Stafford- 
shire Tramway Lessee Co., and submitted that the company for whom he 
appeared had offered to supply the Corporation more economically than 
under the proposed scheme, and contended that it would be in the in- 
terests of the ratepayers and the Corporation if the offer were accepted. 

The Town CLERK said municipal electrical undertakings throughout 
the country had had great difficulties to contend with. They had £90,000 
spent in capital. and it was not to be expected that, as cautious business 
men and guardians of the public funds, they should desire to wipe the 
slate clean, but they were inclined to see if it was not possible to augment 
the present plant and adopt a new system capable of extension in the 
near future. He would point out that whilst Mr. Morse's company 
offered to supply them with the article they required at a lower cost than 
they could themselves make it, it could not be delivered in the form which 
could be directly transmitted to the Corporation’s customers, and would 
necessitate considerable expense to do so. 


Wireless Telegraph Notes.—It is announced that the United Wire- 
less Telegraph Co., of America, have decided to establish works in 
the vicinity of Liverpool. This decision is stated to have been taken 
in view of the operation of the new British Patent Act. The com- 
pany are said to own apparatus which is capable of establishing com- 
munication (both sending and receiving) for a distance of 4,700 miles. 

It is reported that important experiments.are being made by the 
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Post Office Engineers and the Officials of the Marconi Wireless Tele- 
graph Co. in connection with the use of Wireless for inland telegraphs. 


Woolwich.— The electricity supply mains are to be extended at a 
cost of £4,608, to supplv a factory in West Woolwich, as numerous 
power users there have been for some time past prepared to consider 
the adoption of electricity for power. 


York.—Application is to be made for sanction to a further loan of 
£5.000 for mains, meters, house services, &c. 


Siemens Apparatus Department.—On Saturday last the staff, 
foremen and mechanics of Messrs. Siemens Bros. & Co.’s apparatus 
department at the Woolwich Works held & dinner at Old Charlton. 
The chair was taken by Mr. F. Hirp, manager of the department, 
who was supported by several members of the Caxton House staff, 
and by many guests and retired servants of the Company. 

The toast of the firm was proposed by Mr. Jones, foreman of the rail- 
way signalling department, and was responded to by the chairman, the 
terms of both speeches showing the appreciation by the employés of the 
conditions of their service. 

Mr. SEATON, one of the oldest mechanics in the instrument shop, pro- 
posed the toast of the foremen, and Mr. Forrest, general foreman of the 
apparatus department, replied in a witty speech, which dealt with re- 
sponsibilities. 

The visitors were toasted by Mr. Halliwell, and one of the best 
speeches of the evening was the response by Mr. С. Н. Hume, who, now a 
barrister, entered the firm as a pupil in the apparatus department some 
25 years ago, and described, much to the relish of the listeners, the ex- 
periences and pranks of the pupils i in those days. 

One of the most popular toasts of the evening was that of the Chairman, 
ора in felicitous terms by Mr. Streeter and given with musical 

onours. 


TRADE NOTES AND NOTICES. 


“THE ELECTRICIAN ” ELECTRICAL TRADES’ 
DIRECTORY AND HANDBOOK.—The 1909 Edition 
of the Big Blue Book, can now be supplied, price 8s, 6d., 
or post free in the United Kingdom, 9s. 3d. The volume 
brings a great mass of statistical and technical data 
quite up to date, and the Directorial Division has been 
thoroughly revised and amplified. 

All branches of Electrical Engineering and Industry 
are fully treated, and Electro-Financial matters receive 
every attention in the new volume, which aggregates 
more than 2,000 pages. The Directory Division is 
complete and thoroughly accurate, and has been com- 
pletely revised, АП mere lists of members of Societies 
and Institutions (so easily and cheaply available) are 
excluded, as quite unreliable for Manufacturers’ and 
Dealers’ purposes. The full set of valuable Statistical 
and Engineering Tables, &c., have been very carefully 
revised and extended, and are now issued in handy book 
form. These are included in the 1909 Big Blue Book, 
making it the most complete work of the kind ever 
published. 


TENDERS INVITED. 

The Electricity Supply committee of the Metropolitan Borough of 
STEPNEY invite tenders from responsible contractors for the manu- 
facture, supply and erection of a complete system of coal and ash 
handling plant, consisting of riverside electric crane and grab, 
automatic weighing hopper, gravity bucket or telpher type of con- 
veyor, and auxiliary plant in connection therewith. Copies of 
general conditions, specification, form of tender and drawings may be 
obtained from the borough electrical engineer and manager (Mr. Wm. 
C. P. Tapper, A. M. I. E. E.), 27, Osborn-street, Whitechapel, London, 
E. Tenders addressed to the chairman of the Electricity Supply 
committee, must be in by noon of Thursday, Dec. 30. See also an 
advertisement. 


The Tramways and Electricity committee of BELFAsT Corporation 
invite tenders for one 1,500 kw. continuous. current turbo-dynamo 
and condensing plant. Specifications, with form of contract, from 
the city electrical engineer (Mr. Thos. W. Bloxam, M.Inst. E. E.), 
East Bridge-street, Belfast, and tenders to the Town Clerk, City 
Hall, Belfast, by 11 a.m., Monday, Jan. 10, 1910. See also an 
advertisement. 

Tenders are invited for the supply of one electrically-driven pump 
to the City of MELBOURNE electricity supply department. Specifi- 
cation, plans, &c., from the Agents for the City Council, Messrs. 
Mollwraith, McEacharn & Co. Proprietary (Ltd.), Billiter-square- 
buildings, London, E.C., on and after Dec. 24. "Tenders, addressed 
to the Chairman of the Electric Supply Department, Town Hall, 
Melbourne, by 2 p.m. Feb. 2. See also an advertisement. 
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Tenders are also invited for supply of 50,750 incandescent lamps 
for the City of MELBOURNE. Specification, &c., by written applica- 
tion (with deposit of 5s.) to the Agents for the City Council, Messrs. 
Mellwraith, McEacharn & Co. Proprietary (Ltd.), Billiter Square- 
buildings, London, E.C., to whom tenders by noon, Dec. 13. 

Tenders are also invited for the supply and delivery of one feed. 
water oil eliminator for the City of MELBOURNE. Copies of specifica- 
tion and drawing may be obtained from the Agents for the City 
Council, Messrs. Mellwraith, McEacharn & Co. Proprietary (Ltd.), 
Billiter Square-buildings, London, E.C. Tenders to Chairman of 
Electric Supply committee, Town Hall, Melbourne; by noon Jan. 5, 
1910. 

The Guardians of SOUTHWARK (London) Union invite tenders for 
supply, delivery and erection of a 38-instrument central battery tele- 
phone installation at their infirmary, East-grove, Dulwich. Copy of 
specification, plan and form of tender from Mr. P. Richardson Shill, 
Bassishaw House, 704, Basinghall-street, E.C., and tenders to the 
clerk to the Guardians, Mr. Sydney Wood, J ohn- street West, Black- 
friars-road, S.E., by noon Thursday, Dec. 16. 

Lonpon County Council invites tenders for the supply, delivery 
and erection of overhead electrical equipment for the construction, 
on the four-wire system of electric traction, of the Council's tram- 
ways from Woolwich to Eltham. Drawings may be seen and specifi- 
cations, bills of quantities, form of tender and other particulars 
obtained at the office of the Clerk of the Council, Spring Gardens, 
S.W., on deposit of £2. "Tenders to the County Hall, Spring Gardens, 
S.W., by 11 a.m. Dec. 14. 

LONDON County Council also require tenders by 11 a.m. Dec. 14 for 
roadwork and platelaying required in the reconstruction of the tram- 
way in Woolwich-road (from Rainton-road to Chapel-street) for 
electric traction, and the construction of a tramway in Farringdon- 
road (between Clerkenwell-road and Charles-street) Specifications, 
&c., from the County Hall, Spring Gardens, S.W. 

EDINBURGH & District Tramways Co. want tenders by the morn- 
ing of Dec. 17 for 12 months' supply of stores, including electric 
light supplies, castings, ironmongery, &c. Forms of tender from 
the offices of the company, I, South Charlotte-street, Edinburgh. 

WisHaw Burgh invite tenders for the supply of 25,000 or 50,000 
pairs of carbons suitable for 9-ampere Oriflamme d.c. arc lamps. 
Tenders tó the Engineer and Manager by 13th inst. 

EASTBOURNE Corporation invite tenders for the supply and erec- 
tion of steam-driven surface condensing plant. "Tenders to the Town 
Clerk by Jan. 17. 

WALTHAMSTOW Council require tenders by 5 p.m., Dec. 17. for 12 
months’ supply of steam coal for the electricity department. Forms 
of tender, &c., from Mr. G. R. Spurr. 

Govan Electricity committec invite tenders for a turbo-alternator, 
rotary converters and h.t. switchboard. Tenders by noon, Dec. 13. 

The AUSTRALIAN COMMONWEALTH representative, 72. Victoria- 
street, London, S.W., will receive tenders until 11 a.m. Jan. 11 for 
supply and erection at the Lithgow Small Arms Factory, New South 
Wales, of power station equipment. 

The Deputy Postmaster-General, PERTH (Western Australia), will 
receive tenders until 3 p.m., Dec. 14, for supply of telegraph and 
telephone material. 

The Italian State Railways Department, Rome, require tenders 
by Jan. 26 for supply of 50,000 metal filament lamps. 


TENDERS RECEIVED AND ACCEPTED. 


For covering with asbestos tape various h.t. and l.t. cables used in 
connection with their tramways, London County Council received 


the following tenders :— 
Johnson & Phillips (accepted) )) £1,241 11 6 
W. T. Henley's Telegraph Works Co................ 2,737 10 0 
R. W. Blackwell L C..... vehe Inr 2,510 8 4 
British Insulated & Helsby Cables 2,465 0 0 
Vauxhall Engineering Co.................... 2,006 15 65 
Callender's Cable & Construction Co. ............... 1,978 6 8 
Siemens Bros. & Cobb P 1,817 18 4 
Western Electric Со. 00 е... 1,520 10 5 


The estimate of the chief officer of tramways was £2,000. 

Various tenders for general stores have been accepted by London 
County Council, the following being for amounts over £50 :— 

Edison & Swan Co., North, Hardy & Son, the India Rubber, Gutta 
Percha & Telegraph Works Co. „Micanite & Insulator Co., Whiteley 
Bros. & F. Wiggins & Sons for insulating materials ; and Hooper' s Tele- 
graph & India Rubber Works for cables and wires; and W. Geipel & 
Co. for carbons. 

The following contracts have recently been secured by Messrs. Ed. 
Bennis & Co. :— 

Richmond (Surrey) Electric Light & Power Co., four Bennis stokers 
and compressed air furnaces for Davey-Paxman boilers (repeat); Long 
Eaton Council, two Bennis coking stokers and c. a. f. for Lancs. boiler 
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(repeat) ; Lincoln Corporation, four Bennis stokers and c.a.f. for dryback 
type boilers (repeat); D. Adamson & Co. (for India), four Bennis high- 
duty smokeless and grit less coking stokers and c. a. f. for Lancs. boilers. 


Sheffield Corporation have accepted the tender of the British 
Electric Transformer Co. for eight sets of transformers and switch- 
gear (each set consisting of one 200 kw. main transformer, one 20 kw. 
auxiliary transformer, and one set of two wire series control gear), at 
£222 each ; and also for two 200 kw. transformers at £151 each. . 


Prahran and Malvern Tramways Trust (Victoria) have accepted 
the tenders of Noyes Bros. for a converter station equipment (‘Tudor 
Battery, Pirani booster and A. E. G. switchgear), £2.240; and 
W. Sim & Co. for erection of car shed, offices, &c., £6,919. 

Southwark (London) Council have accepted the tender of the 
British Insulated & Helsby Cables at £44 for 110 yards of 0-75 single 
cable, and that of the Aron Electricity Meter (Ltd.) for two 400 
ampere meters at £27, and two 25 ampere meters at £15. 158. 

Sheerness Council have accepted the tender of the Sheerness & 
District Electric Traction & Lighting Co. at £396. 18s. for supplying 
and erecting electrically-driven pumping plant at the sewage works 
at West Minster. 


Woolwich Council have accepted the following tenders in connec- 
tion with a supply to а factory in West Woolwich :—Siemens Bros. 
& Co., for cable, at £2,984 ; and Albion Clay Co., for ducts at £765. 


Leyton Council has accepted the tender of the Standard Cable Co. 
for half mile pilot cable, and the tender of Johnson & Phillips has been 
conditionally accepted for 48 arc lamps. 

The Diesel Engine Co. have received an order from the Delhi 
Electric Tramways and Lighting Co. for а 240 B. H. . Diesel engine and 
c.c. generator. 


Merthyr Public works committee have accepted the tender of the 
Merthyr & District Electric Traction & Lighting Co. for the 
public lighting of Dowlais. 

Canterbury Council have accepted the tender of E. J. Philpot & 
Son for electrical work for six months. 


Eastbourne Council have accepted the tender of Aron Electricity 
Meter (Ltd.) for 100 meters at 28s. cach. 


Johannesburg (Transvaal) Council have placed an order with 
Babcock & Wilcox for eight chain grate mechanica! stokers. 


Epsom Council have placed an order with the Foster Arc Lamp & 
Engineering Co. for Ө” type flame arc lamps. 


BUSINESS NOTICES. | 
Herbt. Hy. Berry апа Ernest Skinner, manufacturing electrical 
engineers, &c., 78, Upper Thames-street, London, E.C., Oozells. 
street, Birmingham, and 65, King-street, Manchester, have dissolved 


partnership. Debts by Mr. Berry, who continues as Berry, Skinner 
& Co. 


The Electric Construction Co. (Ltd.) have appointed Messrs. Fyfe, 
Wilson & Co., 145, Bath-street, Glasgow, to represent them in Scot- 
land, with the exception of collieries. For colliery work they will be 
represented, as heretofore, by Messrs. Hunter & Jack, 101, St. 
Vincent-street, Glasgow. 


Sale by Tender.— Tenders are invited for the machinery (con- 
sisting of electric motors, compression, exhaustion, glass blowing and 
lamp testing apparatus, &c.) for the manufacture of incandescent 
metallic filaments and lamps. lately used by the Solium Electrical 
Co. (Ltd.), Nottingham ; also loose plant and fixtures, in one lot. 
The plant may be viewed at Messrs. Simpson's Factory, High Church- 
street, New Basford, Notts., and tenders must be in by 22nd inst. 
Further particulars, conditions of sale, tender form, &c., from 
Messrs. Maples & McCraith, solicitors, Low-pavement, Notting- 
ham, or from Mr. Edwd. Harlow, Incorporated Accountant, 23, King- 
street, Nottingham. бее also an advertisement. 


Plant, Lamps, Cable and Accessories for Sale.—Mr. Lake, of 132, 
Upper Thames-street, London, E.C., has for disposal a large quan- 
tity of new and second-hand plant, &c., which he advertises on 
another page. 


Patent Development.—The proprietor of patent No. 3933/1907, for 
" Improvements relating to electric wave motors," desires to enter 
into arrangements by licence or otherwise, for exploiting same. 
Applications to Messrs. Haseltine, Lake & Co., 7 and 8, Southamp- 
ton-buildings, Chancery-lane, London, W.C. 

Christmas Parcels.— The complete provision made by the Railway 
companies for the rapid conveyance of Christmas parcels and 
hampers is in striking contrast to old-time methods, and the Great 
Central Railway Co. are again catering for the needs of the public at 
Christmas time. They announce that frequent collections of parcels 
will be made at their receiving offices in London and the large centres, 
and that traffic will be dispatched by the first available train after 


receipt. Special trains will be run, and additional through vans 
attached to the principal express and mail trains to accommodate 
the traffic. Reduced through rates are now in operation, and the 
minimum weights formerly chargcd on packages of perishables at 
owner's risk have been abolished, the charges now being based on 
actual weight. The rates for parcels carricd short distances are 
lower than those by parcel post. and in the case of longer distances the 
rates for parcels beyond 1 lb. by Parcel Post are not exceeded. It is 
suggested that a duplicate label be enclosed in each package giving 
the name and address of the consignee in the event of the outside 
address becoming detached or defaced. A van will be sent to collect 
on ringing up ''Parccls Superintendent, Marylebone Station, 
Paddington, 584.“ 

Competition.—With the object of popularising their new catalogue 
the Simplex Conduits are offcring prizes for {һе solution of a cad 
puzzle. 


Colonial Preference.—We have been foolish enough to think that a 
conspicuous address like that shown in the accompanving illustra- 
tion, even finding itself in Canada, would have reached London 
(England) without mishap. But we had left out of account London 
| (Canada) Апа we 
appear to have been 
anticipated. — It is 
clear from the 
rubber stamp im- 
pression shown on 
the envelope that it 
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ELEGTRIGHL ТЇШ HIREGTORY III ИЛИП, 


has been found 

1, 2 and 3, Salisbury Court, necessary to re- 
TRY ENGLAND. Fest Street, direct many such 
communication s. 


nO SAC sher и оноон, САА | ONDON, „Try England” is 
not bad, and points 
to the necessity for 
clearly indicating on all Canadian communications that the London 
is in England or delay may be occasioned. It is certainly unfor- 
tunate that there should be danger of our little London, the capital 
of the Empire, being confounded with the greater London which 
Canada is rapidly building up in competition with us. It is dreadful 
to contemplate what might happen from confusion between the two 
places. 

More “Satisfied 
Consumers. — 
Messrs. Siemens 
Bros. Dynamo 
Works are popu- 
larising the Tanta- 
lum lamp in 
France, and have 
assimilated their 
Satisfied Consumer 
design to French 
idiosyncrasies, 
This has been ac- 
complished in the 
manner shown in 
the accompanying 
llustration. 

Motor Vehicle 
Speed Indicators 
and Accessories.— 
The possession of 
a motor car or 
carriage  im- 
mensely widens 
the field for sol- 
ving the difficult 
problem of а 
suitable Christmas 
present or New Year gift. 


The тал or woman who possesses one 
of these vehicles requires a great many things, and, speaking 


generally, cannot have too much or too many of them. If any 
reader of these lines experiences difficulty in supplying his motor- 
ing friend with a suitable present he will find the difficulty removed 
by consulting à new catalogue just issued by Messrs. S. Smith 
& Son, of 9, Strand, London, W.C. This catalogue includes 
a very wide range of the articles which a motorist either must 
possess or will feel himself better off for possessing. In the matter 
of speedometers the list is as complete as such a list can be made, 
and, as if to bring home the importance of this piece of appa- 
ratus to the motor driver, a long range of police court cases where the 
speedometer has played an important part, usually бо the benefit of 
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the motorist, is given. 


instrument. 


guarantee that in this important department no better value can be 


obtained for money. "There are, of course, many other measuring 


instruments required in the motor vehicle industry besides speed and 
time, and in all departments Messrs. Smith & Son specialise. In- 


cluded in this type of instrument is the Consumeter for measuring 


petrol-consumption and securing the economical use of fuel. The 


new catalogue is also very fully illustrated with various types of 


buzzers, horns, syrens, head, tail, side and garage lamps, and genera- 
tors. А very complete feature in the list is the section devoted to 
electric fittings for automobiles. The number of these fittings has 
come to be considerable, and includes quite a large range of 
accessories. Coming to the miscellaneous accessories, the catalogue 
must be consulted.. It will suffice here to say that the motorist will 
appreciate the care which lias been devoted to the compilation of а 
list which is far and away the most complete of its kind we have seen. 


The Lux Candle.—The Lux Candle Co. (Ltd.), who have removed 
to 240, High Holborn, London, W.C., are offering what is described as 
the latest type of electric candle, for which several advantages are 
claimed, not the least of these being that the Lux candle i: made 
up in two pieces, so that if one part is broken it is only necessary to 
replace this broken portion. "These candles can be made any length 
and any diameter, and no rewiring is required for their use. The 
candle is made with either carbon or motal filament and for all the 
standard voltages up to 240. 

Electricity in Weaving.—Messrs. Siemens Bros. Dynamo Works 
have ready a leaflet describing an electric power installation in а 
weaving shed. The description includes some good illustration:. 
Copies of leaflet No. 283 can be obtained оп application to the 
company at Caxton House, Westminster, S.W. 

Glover's Almanae.—The editor of this almanac will be pleased to 
receive original and preferably humorous or instructive anecdotes 
and experiences, sketches, &c., connected with matters of interest 
to electrica! men. Particulars are set out on another page. 


CATALOGUES, &c. 

HoLoPHANE GLASSWARE.—Messrs. Siemens Bros. Dynamo Works 
have issued a list dealing with this important subject in which are 
embodied several new types of fittings. We may also note that 
many reductions in price have becn effected and have pleasure in 
giving publicity to this fact, as we fcel that the more extended use 
of this glassware must prove of benefit to the public at large. We 
may furthcr mention that Messrs. Siemens are prepared to supply 
any bona fide electrical dealer or contractor with a number of these 
leaflets over-printed with his own name. Contractors desirous of 
taking advantage of this opportunity should apply to Messrs. Siemens 
with their trade card. . ' | oc 

RvuusrRAT RHEOSTATS.—Messrs. Isenthal & Co. have issued a 
supplementary list which contains much useful information on 
Ruhstrat rhcostats. "Those interested in this class of work should 
apply for a copy. | 

TUDOR ACCUMULATORS.—The Tudor Accumulator Co. are cele- 
brating the New Ycar by issuing a catalogue dealing with their well- 
known stationary cells. Although during the past year no great 
novelties have been introduced, а steady improvement has been 
made in the manufacture, thus contributing to an increased life and 
a reduction in cost. 

Bruce PEEBLES’ WORKS AND MANUFACTURES.— Messrs. Bruce 
Peebles & Co. have sent us an artistic booklet, the contents of which 
fall naturally into two main parts. In thc first of these is described 
their well-known works near Edinburgh, while the latter portion 
deals with their leading lines of manufactures, including motors, 
alternators and converters of various types. 

BARWICK SPECIALITIES.—We have received from Messrs. Donovan 
& Co., of Birmingham, a number of leaflets dealing with their 
specialities. These include cast-iron watertight fittings, Barwick 
motor starters, motor.starting panels and ironclad fuse boards. 

Imports. — Tho followirg arc official values of electrical machi- 
nery, material and apparatus imported into this country (a) during 
November, 1909, and (b) during the current year from Jan. 1 to 
Nov. 30, with the increases or decreases compared with the corres- 
ponding periods of 1908 :— 

Electrical machinery (а) £61,590 (increase £26,801), (b) £481,480 
(decrease £58,814) ; telegraph and telephone cables (а) £22,584 lin- 
crease £13,789), (b) £129,579 (increase £16,089) ; telegraph and tele- 
phone apparatus (a) £8,790 (decrease £6,627), (b) £152,451 (decrease 
£25,707); other electrical wires and cables, rubber insulated (a) £13,781 
(increase £10,025), (b) £103,827 (increase £37,857); with other insula- 


Messrs. Smith & Son have, ever since the 
advent of the motor car, distinguished themselves in this class of 
Anotherlline which finds a prominent place in the new 
list is that of motor watches. "The range is a wide one, and the fame 
of this firm amongst the leading watch makers of this country is a 


tions (a) £4,438 (decrease £1,899), (b) £72,248 (decrease £23,568); car- 
bons (a) £16,980 (increase £4,782), (b) £123,929 (decrease £23,260) ; 
glow lamps (a) £41,504 (decrease £1,687), (b) £384,314 (increase 
£73,795) ; arc lamps and electric searchlights (a) £1,310 (increase 
£1,190), (b) £11,201 (increase £6,490) ; parts of arc lamps and search- 
lights (other than carbons) (a) £7,346 (increase £1,450), (6) £65,701 (in- 
crease £10,528) ; агу and secondary batteries (a) £4,267 (decrease 
£1,117), (b) £42, (decrease £8,858)... Total of electrical goods and 
apparatus, other than AAN and telegraph and telephone wire, 
(a) £130,165 (increase £20,744), (b) £1,174,140 (increase £46,522). 

Exports.—The exports of electrical machinery, material, &с. (a) 
during November, 1909, and (b) during the current year from Jan. 1 
to Nov. 30, and the increases and decreases compared with tho 
corresponding periods of 1908, are as follows:— 
Electrical machinery (a) £121,948 (increase £18,609), (b) £1,306,606 
(increase £54,586); telegraph ‘and telephone cables (a) £52,832 (de- 
crease £116,994), (b) £593,924 (increase 416, 668); telegraph and tele- 
phone apparatus (а) £23,898 (increase £5,177), (b) £239,199 (increase 
£85,202) ; other electrical wires and cables, rubber insulated (a) £20,359 
(decrease £7,188), (b) £257,572 (increase £2,808); with other ingulations 
(a) £29,519 (increase £12,118), (b) £285,429 (decrease £24,871) ; carbons 
(a) £806 (increase £255), (b) £9,182 (increase £1,450); gluw lamps (a) 
£9,374 (increase £3,493), (b) £72,026 (increase £18,885) ; arc lamps and 
searchlights (a) £1,581 (increase £406), (b) £18,104 (decrease £1,257) ; 

rts of arc lamps and searchlights (other than carbons) (a) £1,107 
decrease £1,019), (b) £13,957 (decrease £2,932); primary and secondary 
batteries (а) £14,686 (increase £4,140), (b) £103;161 (increase £26,844). 
Total of electrical goods and apparatus, other than machinery and 
telegraph and telephone wire, (a) £192,302 (decrease £95,765), (b) 
£1,951, 156 (increase £163,471). 

BANKRUPTCIES, LIQUIDATIONS, &c. 

Mr. E. Netherwood, 1, Cloth Hall-street, Huddersfield, and Mr. 
G. W. Smith, 23, John William-street, Huddersfield, have been 
appointed trustees in the bankruptcy of Harry Graham, electrician, 
&c., 99, North-street, Lockwood, and Albion-street, Huddersfield. 

The Bradford Electrical Engineering Co. (Ltd.) is being wound up 
voluntarily. Mr. J. T. Haley. Tyrrell-street, Bradford, and Mr. G. E. 
Corfield, Balfour House, London, E.C., are liquidators. 

A meeting of creditors of the Mono-rail Construction Co. (Ltd.) will 
be held at 34, Old Broad.street, London, E.C., on Dec. 20. Claims 
to Mr. W. F. Scott Armstrong, at that address, by Dec. 17. 
` A meeting will be held on Jan. 12 at 79-81, Queen-street, Cheap- 
side, London, E.C., to receive an account of the winding-up of 
Montague Hawnt & Co. (Ltd.) | 


PATENT RECORD. 


APPLICATIONS FOR PATENTS. 


Note. —T7he undermentioned Applications (except those marked t) are not open to 
public inspection until after acceptance of Complete Specifications. hose marked * are 
open for inspection 12 months after the date attached to them, if they have not been published 
previously in the ordinary course. Names within parentheses are those of communicators 
of inventions. When complete Specification accompanies application, an asterisk is affixed. 

November 9, 1909. 
25,822 Myer. Metallic conduits for electric conductors. 
25,862 GRicsBv. Arc lamps. 
25,882 & 25,883 Sıemens Bros. & Co. (Siemens & Halske Akt.-Ges., Germany.) 
phone exchanges. * 
25.887 YEWEN. 
25,889 KuzEL. 


Tele- 


Telephone systems. 
Metallic filaments. (Date applied for, 21/12/08.)*t 
November 10, 1909. 

25.920 Pease. Flexible protcction for electric cables and the like purposes. 

25.962 SIEMENS Bros. & Co. (Siemens & Halske Akt.-Ges., Germany.) Electrical 
mercury switches operated by a vehicle passing along a railway. (Addition to 
No. 6,073/05.)* : 

25.972 BARBOUR. Homopolar electrical machines. 

25.973 BARBouR. Homopolar electrical generators and motors. | nm 

25.989 MARCONI’s WIRELESS TELEGRAPH Co. & Rounp. Producing electrical oscillations. 

26,005 Mavor & Mavor & Courson. Ventilation of electric motors. 

26,006 JAEGER. Incandescent electric lamps.“ ‚ 8 

26,036 Kerman. Switch and circuit-breaker for high potential circuits. 

26,046 ALLGEMEINE ELEKTRICITATS-GEs. Polyphase alternating-current ccmmutator 
machines. (Date applied for, 11/11/08)*f 

26,048 SHEWARD. Construction of electric lamp-holder. | О 

26,051 Ronne. Switching arrangements for electric stone-cutting and stone-drilling 


machines. 
November 11. 1909. 


26,088 KiRWAN & QuANEY. Switching devices for use in connection with elcctric lighting 


or power. 
26,099 NoBLE. Support of electrical conductors or cables. 
26,103 SIEMENS Bros. & Co. (Siemens & Halske Akt.-Ges., Germany.) 
phore arms of railway signals.* 
26,146 ALLGEMEINE ELEKTRICITATS Ges. 


for, 12/11/08.)*t 
November 12, 1909. | 
26,167 Pace, HuNTER & Lamkin. Electric cells and the method of using same. 
26.250 Siemens BROS. & Co. & DigsgLHORST. Electric cables. 
26,251 HARDEN. Electric furnaces.* 
26.260 Dicxson. Switches and signs. 
26,269 Siemens & Haske Axr.-CESS. | Telephone exchanges. 


14/11/08.) *%# 
November 13. 1509. 
26.289 FERGUSON. Electric switches. | — 
26.307 Peck. Circuit-breakers for polyphase alternating- current circuits. 
26,322 SAYER & FREEMAN: Controllers for electric tramcars and the like. 
26,347 Кӧнівк. Current collector for electrically-propelled vehicles. (Date applied for, 
US * 


Braking sema- 


Dynamo-elcctric machines. (Date applied 


(Date applied for 


1 /5;09.) А р 
26,348 KónuLER. Electric propulsion from an overhead conductor of vchicles without a 
track. (Date applied for. 3,5;09.)*f 
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SPECIFICATIONS PUBLISHED. 


1908 SPECIFICATIONS. 
24,212 Soc. FRANCAISE D'INCANDESCENCE PAR LE GAZ (SYSTEME AUER). Incandescen 
electric lamps. (Date applied for. 12,1107. Addition to No. 11.149,09.) 
25,333 Veritys Limitep & Pipkin. Construction of electric circuit-breaker. 
25.465 B.T.-H. Co. (С.Е. Co.. U.S.) Alternating-current dynamo-electric machines. 
25,819 CARDWELL, Boorman, FoRD-LLOVD (LTD.) & SriRLIN G. Electric switch. 
26.232 Росн & Burr. Fittings of metallic conduits for electric conductors. 
28.127 Ѕткоре. Wall conduits for pipes. wires or the like. 
28.188 B.T.-H. Co. (G.E. Co., U.S.) Controllers for electric motors. 


1909 SPECIFICATIONS. | 

225 Harris. Safety apparatus to be used whenever holes are bored for blasting opera- 
tions, and when fired by detonation through an electric current. 

256 Coan. Electrically-operated visual signals for railways. (Post-dated, 19/5/09.) 

299 McCLELLAND. Locking electric lamps in holders. 

667 Meszaros. Metal filament electric lamps. 

,641 Simms & Simms MC. Со. Contact-breakers for use with magneto-electric machines 

150 SmitH. Electrical block signalling apparatus for railways and the like. 

.798 CARR & BULLERS. Telegraph and like insulators. 

‚111 Curtis, MackLey & ApAMs MFG. Co. Actuating the contact arms or levers of 
electric switches. 

,125 Mao i & Млксон!'з WirBLEss TELEGRAPH Co. Receivers for wireless tele- 
graphy. 


8 Ф СӘ М 


COMPANIES' MEETINGS AND REPORTS. 


BERLINER ELEKTRICITATS-WERKE.—-At the recent meeting a divi 
de nd of 11 per cent. was declared. The board express the hope that 
greater demands for lighting will soon compensate for the retardation 
of progress caused by the use of metal filament lamps. 


BLACKPOOL ВТ. ANNES & LYTHAM TRAMWAYS CO. (LTD.)—The 
directors’ report states that the traffic receipts for the year to Oct. 31 
were considerably better than in former years. Out of the disposable 
balance it is intended to pay 3 per cent. interest on account of the 
arrears of interest due on the debenture stock. 

ELEOTROMOBILE СО. (LTD)— Tho report for the year ended Aug. 31 
states that, after providing for debenture interest, £2,600 depreciation 
on;carriages and £2,361 special expenses re issue of mortgage and deben- 
ture stock and amount written off old carriage bodies in stock, the 
debit to profit and loss of £2,744 brought forward has been increased 
to £6,511. 

INDIA RUBBBR, GUTTA PERCHA & TELEGRAPH WORKS CO. (LTD.)— 
The accounts for the half-year ended Sept. 30 show, after provision for 
doubtful debts, a net profit of £57.927. 5s. 6d. Adding £51,980. 7s. 4d. 
brought forward, and deducting dividend on the ordinary shares paid in 
June (£12,500) and dividend on the preference shares paid in July 
(£3,333. 6s. 8d.), there remains a disposable balance of £94,074. 6s. 2d., 
which, after providing for the balance of the dividends for the year. will 
leave £55,011. 16s. 2d. to be carried forward. The directors recommend 
payment of the half-yearly dividend of 5s. per share, or at the rate of 
5 per cent. per annum, be made to the preference shareholders on Jan. 1 
prox., and, further, the distribution of a dividend to the holders of 
ordinary shares of 15s. per share (tax free), amounting to £37,500, making 
a total of 10 per cent. for the year. The general business of the company 
shows an increase compared with the turnover of last year, which is, 
however, partly due to the higher scale of prices at which some of the 


goods have been sold. Taken as a whole, the company's foreign agencies | 


have not done so well as the board had reason to expect, but the sales of 
the home agencies have been fairly satisfactory. The prices of some raw 
materials have attained a very high level, but the advances the company 
has been able to make in the selling prices of their goods have sufficiently 
met the case: some provision, furthermore, has been made to cover a 
possible fall in selling price of stocks in hand. The board is making con- 
siderable capital expenditure at the French works to meet the expanding 
motor and bicycle tyre trade on the Continent, and further capital ex pendi- 
ture will, doubtless, be necessary at home. These latter extensions are 
having the serious consideration of the directors, as a growing business 
must have facilities provided. The electrical industry continues dull. 
А certain amount of submarine cable work has fallen to the share of the 
company, and their cable steamers * Dacia" ande Buccaneer“ have had 
occasional employment. The works at Silvertown and Persan have been 
maintained in the usual state of efficiency. The board appointed Mr. 
Matthew Hamilton Gray, Mr. Christian Hamilton Gray and Mr. William 
Ernest Gray extraordinary directors, as they have been closely identitied 
with the management of the business for several years, and have largely 
contributed to its success. Mr. Matthew Gray expressed his regret that 
he was unable to give the close attention he would like, but hoped the 
board would accept his services in a consulting capacity, and to this the 
board agreed. 


ISLE OP THANET ELECTRIC TRAMWAYS & LIGHTING CO. (LTD.)— 
The accounts for the year ended Sept. 30 show a protit of £15,053, com- 
pared with £13,391 for the previous year. The amount of undivided 
revenue is £7,£51. The directors propose to place £3,000 to reserve, 
and to pay a dividend of 1} per cent. on the preference shares, which 
will absorb £1,875. It is proposed to appropriate EI, 500 towards 
future maintenance of permanent way, sd to carry forward £1,476. 

PROVINCIAL TRAMWAYS CO. (LTD.)—For the year ended Sept. 30 
the net revenue from the local companies was £33,064, against £33,083 
last year. Including amount brought forward (£3,060) and miscel- 
laneous revenue (£1,049) the total is £37,174. The directors have set 
aside for reserves and depreciation £8,000 and have written off £500 
from expenses of issue of debenture stock (making amount written off 
to date £4,000". It is proposed to pay a dividend on the ordinary 
shares of 4s. per share, making 78. for the year, leaving £2,686 to be 
carried forward. 
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NEW COMPANIES, STATUTORY RETURNS, 
MORTGAGES AND CHARGES, &c. 


NEW COMPANIES. 


MADEIRA ELECTRIC LIGHTING СО. (1909) (LTD.) (106,125.) — Reg. 
Nov. 25, capital £30,000 in £5 shares, to acquire from the Receiver for 
the debenture holders of the Madeira Electric Lighting Co. (Ltd.) the 
concession granted by the Municipal Corporation of the City of 
Funchal (Madeira), and also the property and assets of the said com- 
pany under an agreement dated July 23, 1909, and to carry on in 

unchal aforesaid the business of an electrical supply company. 
Private company. First directors, Н. Hirst, G. T. Moody апа 
Kahn. Reg. office, 75, Lombard.street, London, Е.С. 

PENINSULAR ENGINEERING CO. (LTD.) (106,206.)—Reg. Dec. 1, 
capital £5,000 in £10 shares (380 preference), to take over the business 
of electrical and general engineers, contractors and agents, carried on 
in Spain and Portugal by Hastings, Roberts & Co. Private company. 
First directors are A. M. Billington and P. W. McDougall and H. 
Hastings (managing directors) Reg. oftice, Suffolk House, Laurence 
Pountney-hill, Е.С. 

THOMAS FOREIGN PATENTS (LTD.) (106,196.)—Rey. Nov. 30, capital 
£500 in £1 shares, to acquire from J. G. P. Thomas tlie benefit of cer- 
tain patents relating to an invention in connection with an electro- 
mechanical power transmission system, and to carry on the business 
of manufacturers of апа dealers in motor cars and other vehicles, 
electrical machines, accumulators, &c. Private company. First 
directors. Н. J. Thomson, J. G. P. Thomas and K. J. Thomson. 


STATUTORY RETURN. 


MONTE VIDEO TELEPHONE OO. (LTD.)—Return to Nov. 10, 1909, 
gives capital as £160,000 in £l shares (87,009 preferred and 73,000 
ordinary), 86,492 preferred and 72680 ordinary shares taken up. 
£159,172 considered as paid. Mortgages and charges nil. 


MORTGAGES AND CHARGES. 


ELECTRO-MECHANICAL BRAKE СО. (LTD.)—A memorandum of gatis- 
faction in full on Nov. 20, of charges dated May 4 and June 9, 1909, 
securing £490, has been filed. 


CITY NOTES. 


— лыкка» 


MEMORANDA (Dec. 9).— Bank rate 5 per cent. (since October 21, 
1909). Price of silver, 23łd. per oz. Consols 821; —82!3 for money: 
82! 3—83 1, for account. Consols‘ Pay Day, Jan. 5; Stock and Shares 
Continuation Days, Dec. 27 and Jan. 11; Ticket Days, Dec. 28 and 
Jan. 12. Pay Days, Dec. 10 and 29; Mining Shares Carry Over Day 
Dec. 23. 

Prices ОР METALS (London). - Copper, cash, 59; three months, 
60}. Lead, English, 131—138; foreign, cash, 1216; three months, 
15}; Spelter, cash, 23 fe, three months, 255. Tin, English, 143—145; 
foreign, cash, 146] ; three months, 1471. Iron, Cleveland, cash, 50/7, 
and three monthe, 51/8. Magnet Steel (price supplied by W. F. Dennis 
& Co.), £55. 


CITY OF LONDON ELECTRIC LIGHTING CO. (LTD.).—The transfer 
books and register of holders of the 5 per cent. first debenture and 
4j per cent. second debenture stocks of this compauy will be closed 
from the 17th to the 5156 inst. inclusive. 


EASTERN TELEGRAPH CO. (LTD.)—This company announce the pay- 
ment on Jan. 15 of dividend at the rate of 3} per cent. per annum (less 
tax) on the preference stock for the quarter ending 5186 inst. and the 
third quarterly interim dividend of 1} per cent. on the ordinary stock 
(tax free) in respect of pronta for the year ending 3lst inst. The 
transfer books of the ordinary stock will be closed from Jan. 7 to 14 
inclusive. : 

EASTERN EXTENSION, AUSTRALASIA & CHINA TELEGRAPH CO. (LTD.) 
The directors have declared an interim dividend for the quarter ended 
Sept. 30 last of 2s. 6d. per share itax free), payable on 15th prox. The 
share register will be closed from Jan. 7 to 14 inclusivo. 

ELECTRICAL SECURITIES TRUST (LTD.) - After providing for deben. 
ture interest, the accounts for the vear ended Nov. 14 show a loss of 
£5,442, increasing the debit balance tu £10,486. 

GLOBE TELEGRAPH & TRUST CO. (LTD.)— The directors have declared 
an interim quarterly dividend of 2з. per share on the ordinary capital. 

8A0 PAULO TRAMWAY, LIGHT & POWER CO. (LTD.)—A quarterly 
dividend of 24 per cent. has been declared. 

WESTERN TELEGRAPH CO. (LTD.)—The directors have declared the 
first quarterly interim dividend of да. per share (tax free) for the year 
ending June 39, 1910, being at the rate of 6 per cent. per annum. The 
transfer books will be closed from Dec, 13 to 18 inclusive, the dividend 
being payable on the 20th inst. 

WINNIPEG ELECTRIC RAILWAY CO.—The company have declared a 
dividend of 2} per cent. for the quarter ended Dec. 51. 


— m 
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ELECTRIC TRAMWAY AND RAILWAY TRAFFIC 


RECEIPTS. 
LINE. Week E м ог Dec. AGGREGATE. 
ended. e (a) No. of Inc. or Dec. 
5 Nor ot Amount. | (a) 
£ £ £ £ 
Aherdeen Corporation...... 2» ex ss M е is 
опе "T eeene Nov. 26 — 22 47 10,314 == 134 
Arcio Argentine Dec. 2 | 42,328 | + 4,045 | 47 1,890,720 |+ 115,723 
Ar Corporation 5 4 176 | — 9| 29 9,789 |— 135 
Bizar St. & Waterloo Ry... " 4 3,530 | + 350 22 68,800 |+ 1,935 
Barnsley оосоооеовсеовооооое е OV. 26 160 — 2 47 7,945 — 385 H 
BROH secadas es ОЛКУ „ 20 184 | — 23 | 47 10,934 |— 616 
Bath Electric Trams, Ltd.. Dec. 1 625 — 3| 48 36,996 |+ 1,311 
Birmingham Corporation oe os 4 6,832 + 302 36 235, 1 16 + М 
Birmingham & Midland....| Nov. 19 820 | + 11 | 46 39,017 |+ 569 
Bizzxburn Corporation. Dec. 1 973 | + 24 | 36 39,935 |— 1,219 
Sisz«pool and Fleetwood. „, 4 249 | + 3 T за gis 
Bolton Corporation.. „„ 5 2,220 + 120 36 84,092 |+ 255 
gombayyg . Nov. 441,430 + 2630 | 44 [81,665,600 |-- R82,290 
Bournemouth Corporation. Dec. 1 1,182 | — 41 35 60,592 |+ 290 
Brad:ord Corporation © T "m 2: T х 
Bnstton Corporation is 6 740 | + 57 | 36 36,148 |+ 1,643 
Snstol Trams & Carriage .. 7 3 8,308 + 622 29 160,622 |+ 10,264 
Burnley Corporation ...... N 4 1,101 | + 40 $3 aa 25 
Выпол Corporation " 5 263 | + 26 | 3€ 9,573 |— 215 
Bury Corporation " 5 1.013 | + 63:136 | 41979 — 317 
Calcutta Tramways Co. УР 4 |R92,732 | + R2,858 | 22 1,099,948 |+ к55,662 
Camborne-Redruth ...... A 4 121 | — 14 | 49 6,021 |— 245 
Cardiff Corporation........ $ 4 2,126 | + 180 36 79,505 |+ 1,224 
Garebill. sees mI Nov. 26 5 + 1; 47 4,048 |— 99 
Central London Railway ..| Dec. 4 5,743 | — 42, 22 115,939 — 43,119 
Charing C., Euston & H’steac; ,, 4 3,295 + 315 22 82,425 i+ 15,465 
Ctatham & Dist. Lt. Куз... i 2 732 | + 2| 48 39,531 |+ 1,501 
ty & South London Rly... А 5 | 3,290 | + 254 22 | 69,146 + 2614 
C:ty of Birmingham ...... Моу. 26 2,701 | + 59 47 132,402 |+ 2,709 
Coizhester Corporation. Dec. 1 149 | + 2 3 2,767 |+ 497 
Cork Electric Trams Co 155 422 | + 11 48 21,029 |— 626 
Croydon Corporation ...... Nov. 26 1389 | + 135 | 47 54,648 |+ 4,649 
Devonport & Dist. Trams .. » 20 319 | — 117 | 47 17,334 |— 4,585 
Dover Corporation Dec. 4 163 | + 17 36 7,763 |— 406 
Dublin & Lucan Railway .. 75 3 101 | — id | 22 3,233 |+ 48 
Dublin Uni ted ie 3 4,874 | + 65 22 124,049 |+ 1,951 
Du2iey-Stourbridee ...... Nov. 26 717 — 56 | 47 38,41 |— 986 
Dundee Corporation Dec. 1 1,113 | — 29 | *29 34.089 — 687 
Zast Ham Council ^ 4 940 + 83 | $35 35,983 |+ 4,431 
Exeter Corporation " 3 276 | + 13 | 36 12.174 |+ 579 
Gateshead & Dist. Trams. Nov. 26 956 | — 28 | 47 46902 |— 552 
J. Seo Corporation Dec. 4 | 16,268 | — 350 227 452,097 — 3,001 
op Trams : s T ка bs ks 
Gravesend-Northfleet...... Nov. 26 184 | + 91 47 9,948 + 6 
Great Northern & City Rly...| Dec. 4 1,497 | + 33 22 20,541 |+ 184 
C:. Northern, Piccadilly, &c. i 4 6,080 | + 520 22 117,860 |+- 4,975 
Greenock & Port Glasgow ..| Nov. 26 483 | + 41 47 26212 |+ 1,507 
Hartlepool Tramways y „ 20 205 | t 2 | 47 11.124 |-- 101 
Hastings Elec. Trams Co. ..| De. 2 658 | — 109 22 24,926 |— 1,138 
Hong Ronge a 4 | $8,810 | -+$1,407 9 | $79,742 |+ &9,580 
Huddersfield Cor n m 4 1613 | -+ 256 35 59.598 |+ 2,663 
Hull Сотрогайоп.......... " 4 2,707 | + 361 35 92,099 |+ 3,672 
ста District Council .. e e - . 
li«eston District Council е - m pi : 
Sich Corporation ...... У 4 326 | + 36 | 36 14,670 |+ 176 
ile of Thanet Со. ........ 17 4 233 | — 5| 49 3,038 |— 204 
liTOW .... / Nov. 26 98 | -+ 10 | 47 9,902 |+ 511 
Keie-ley Согрогайоп...... Dec. 2 153 | + 31 35 €,031 |+ 260 
Kidderminster & District ..| Nov. 26 78 |) + 1 | 47 5,076 |— 167 
Kilmarnock Corporation ae ea ad 2m ds SM 
Lanarkshire Trams Co. . Dec. 2 1.220 | + 50 48 62,508 |+ 484 
Lancashire United ........ УУ 1 1,139 | 4- 26 | 48 63,162 |— 762 
Leamingto n Nov. 25 186 | + SO | 47 8,389 |+ 207 
Leeds Corporation Dec. 4 6,404 | + 678 35 243,743 ＋ 6,984 
Leicester Corporation...... е 4 2,224 | + 171 РЕ - © 
Leith Corporation 57 А T d ut 
Linz»ln Corporation » 4 111 | + 6 | 36 4367 |+ 145 
Liverpool Corporation ....| Nov. 27 | 10,181 | — 94 |447 507,364 |— 1,857 
Liverzool Overhead Rl). Dec. 5 1,287 | + 7 | +23 32,091 |— 19 
Llandudno&ColwynBayRy. „ 3 105 — 8 1 105 |— 8 
London County Council ....| Nov. 20 | 36,312 | + 2,463 | $33 1,242,869 |+ 54.765 
Lendon United ..........| Dec. 4 5,044 | + 3 |33 290,863 |— 28,939 
Lowestoft _...... fen 85 . T 4 ©. 
Maidstone Corporation „ 4 139 | + 1 35 6.646 |— 404 
‘Manchester Corporation. H 4 | 14354 | + 478 36 535,681 |— 7,184 
Mersey Railway .......... » 4 1,946 | — 58 | 22 42,900 |+ 1,004 
MerthyT о... 2 — Nov. 20 176 | — 41 47 9,895 |— 163 
Metropolitan Dist. Railway..| Dec. 10,738 | + 945 47 217,494 |+ 11,598 
Mstropolitan Elec. Trams. Nov. 26 1799 | -+ 470 47 293,871 {+ 22,216 
Middleton e. n 5 244 | — 99 | 47 15,745 |— 993 
Nelson Corporation ads 875 “> К m . 
Mexcastle-on-Tvne Corp.. Dec. 4 3,865 | 4- 10 | 35 138,837 |— 1,327 
Newport (Mon.) )))) РА 7 2; 45 | 36 23,627 |— 303 i 
Northampton Corporation.. 3; 2 440 | + 50 | 436 17,402 |+ 722 
J. ram, Ashton & Hyde. Nov. 26 473 | — 72 | 47 26,441 |— 1.245 
Ci¢kam Corporation ...... Dec. 5 1,603 | — 81 36 66,973 |— 4,645 
Perth (N.B.) Corporation .. i 1 132 | — 3 | $28 4,612 |— 17 
Perth (W. A.) Elec. Trams P 1,415 | + 11 48 67,271 |+ 836 
Peterborough ...... PET Nov. 26 91 | — S| 47 9,995 |— 436 
Portsmouth Corporation ж ee ; T P ed 
Pstteries ...... pitt n » 46 1.886 — 44 47 84,770 |— 528 
Preston Corporation Dec 1 645 | — 14 | 22 16.222 |+ 23 
Rotherham Corporation.... Р 559 + 11 | 35 20,813 |— 1,037 
Rothesay ...... поре ее ева Моу. 26 34 | — 6| 47 9,806 |+ 120 
Salford Corporation ...... Dec. 6 4,250 | + 85 | 135 163.915 |— 4,474 
Sseerness ....... СТН Nov. 26 4] | — 6| 47 2,405 |— 294 
Sheeld Corporation Dec. 5 8.755 + 623336 205,645 |+ 1,971 
Singapore Trams. PY 4 | $8,842 | — $70 9 384,750 |+ $3,859 
South Metropolitan Nov. 26 619 | — 42 47 37,63 — 599 
South Staffs...... СГУ Nov. 26 790 | — 53 47 39,838 |— 1,671 
Scathend Corporation Dec. 1 336 | + 30 | 35 19.629 |+ 2,556 
Southport Tramways ...... Nov. 26 204 | — 23 | 47 13,565 |— 448 
Stalyb'dge. Hyde, &c., It. Bd. Dec. 4 608 | + 14 | 535 26,750 |— 502 
Sunderland Corporation. , 5 | 1,0461 + 30 36 40,874 |— 1,879 
Sunderland District ...... i 1 446 | — 8 5 2,167 |— 78 
Swansea Trams .......... Nov. 26 977 | + 92, 47 ,082 |+ 1,500 
Swindon Corporation ...... v к Е a E vx 
Taunton sexes ПОТЕ „ 2 33 | — 3 ? 1,961 |+ 12 
Tynemouth and District... „ 2 1260 — 5| 47 11,540 {+ 848 
Tyneside Trams Со. ......| Dec. І 363 | + 4 | 22 9.018 |+ 333 
Wallasey District Council. „. 4 810 | + З | $37 33,286 |+ 692 
Walsall Corporation ...... „ 4 509 — 33 | 48 24,643 |— 1,242 
Warrineton Corporation 5 2 371 | + 21 35 13,383 |+ 92 
West Ham Corporation ....| Nov. 25 2,117 | + 8 | 34 80,690 |+ 4,800 
Weston-super-Mare ...... » 26 29 | + 3, 47 7.094 |+ 400 
Wolverhampton Со. ...... » 26 381 | — зо! 47 19,816 |— 1,56 
Wolverhampton Согрп. ....| Dec. 2 831 | + 94 | .. Va is 
"Worcestef .......... .. Nov. 26 209 | — 25 | 47 13,164 |— 159 
dragha nn » 20 88 | — 8 47 464] |— 200 
Vorzshire W.R. Trams. Dec. 5 1,074 | + 150 49 58,229 я 
Yorkshire Woollen District.! Nov. 26 899 | + 42! 47 43,929 + 402 
(a) These comparisons are with the corresponding period last year. 
® Partly electrical. f Minus3 days 1 Minus 2 days. $ Plus 3 days. I Plus 2 days, 
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* [n calculating the yield allowance has been made for accrued interest but not for redemption. 


f Ex Dividend. 


t The London Stock Exchange Committee have declined to quote these, 


KE Divi- NAME. Wed., pr CENT. = WEEK TO 
.U) |pEND Deo. 8. | Үргрвр. Е Dac. 8. 
2 High- Low- 
Electricity Supply. £ s. d. est. | est. 
10! 5/0 | Bournemouth & Poole Elec. Sup. Ord. ....| 91—10 |6 O O| Mar, Se 9H| . 
10, 4/6 Do. 44 per Cent. Cum. Pref...... aed 94—10 |410 O| Feb, Aug * бе 
10 6/0 | Do. 6 per Cent. Cum. Second Pref. ...... 10 —10} | 5 14 0 Feb, Aug 103} .. 
St. 41% | Do. 4j per Cent. Deb. Stock (red.) ...... 102—105 4 5 6 Дап, July T vi 
5| 2/0 | Bromley (Kent) El. Lt. & Power Shares 4—4} 5 15 9 ril, Oct. "m De 
St. | 41% | Do Do. Ist Debs..... 91 —94 |415 9 ay, Nov T ee 
5| 4/6 | Brompton & Kensington Elec. Sup. Ord. .. 7—7 6 13 6 | March... = s» 
5| 3/6 | Do. 7 per Cent. Feen. 7 —7 413 5| Mar,Sept | ..| ee 
St. | 4% Central Elec. Sup. Co. 4% Guar. Deb. Stock 97 —100 4 O O| June, Dec | 99 | .. 
5| 2/6 | Charing Cross (W. End & City) El. Sup. Co. 31—44 5 18 0 | Feb, Aug 4k! .. 
5| 2 Do. 41 per Cent. Pref. ................ 4—4} |4 14 6 | Feb., Aug «s 2 
St. | 4% Do. 4 рег Cent. Deb. Stock (red.) ...... 98 —101 | 3 19 O | Jan, July ЕЕ s 
St. | 44% . 4} per Cent. Deb. Stock (red. 103 —105 4 5 6 $a 0 T 
5| 2/3 | Do. City Undertaking 44% Cum. Pref. = 5 6 0 | Jan, July ; sf 
5| 2/0 | Chelsea Electric Supply Ота............... 31—3 5 16 O | March .. Ж Я 
St. 41% | Do. 4} per Cent. Deb. Stock (red.) 100—103 | 4 7 О | June, Dec | 100}, .. 
10; 5/0 | City of London Electric Lighting Ord. ....| 101—103 | 5 13 0 Feb, Aug 194) 104 
10! 6/0 | Do. брег Cent. Cum. Pref. ............ 111—123 | 4 14 0 | Jan, July re ә 
St. 5% | Do. SperCent. Deb. Stock (red.) 121 —124 | 4 0 9 | June Dec | .. * 
St. 41% Do. 4} per Cent. 2nd Deb. Stock (red.). 100—103 |4 7 6 1m July | 1023) 1003 
5.. County of Durham Elec. P. D. Ord......... ju b. pril, Oct Өр i 1 
5| 5% | Do. 5 per Cent. non Cum. Pre. 2—34 7 13 10 April, Oct | .. T 
10; 4/0 | County of London Elec. Supply Ord. ...... 71—8 6 О О Feb, Aug Hi .. 
10; 6/0 | Do. брег Cent. Cum. Pref. ............ O§--114 | 5 8 O | Mar, Sept 103 .. 
St. 44% | Do. 41 per Cent. Deb Stock (red.) ...... 105—108 | 4 3 6| Jan, July | 105} .. 
St. 41% Do. Second Deb. Stock eese 98 —101 |4 9 0 | May, Nov | 100 T 
5| 2/0 | Folkestone Electricity Supply Co. Ord. .... 3—4} 512 6| April, Oct a 8 
5| 2/6 | Do. 5 per Cent. Cum. Pref. ......... bes 43—51 1413 0 | Mar, Sept Y vs 
St. 4% Do. 4} Ist Deb. Stock (red)). 97 —100 | 4 10 О | Feb, Aug А Ае 
5 4/0 | Hove Electric Lighting ОгЧ............... 61—71 |517 O | April, Oct m 855 
5: 4/0 Kensington & Knightsbridge Ord.......... —7j 5 6 8| Feb, Aug Tae Se 
5| 69% l.. Do. 6 per Cent. Ist ref . 5—6 | 414 6 | Jan, July єз | с» 
st. 4% | Do. 4rerCent. Deb. Stock (гей.)........ 95—98 |4 2 0 P P 
St. | 495 | Kensington & Kngtbg. Co. & Notting Hill 
Co. (Joint Station) 4% Deb. Stock (red.). 961—991 | 3 19 6 | April, Oct xs : 
St. | 43% Kent Elec. Power Со..................... 85 —89 |5 1 Oj Jan, July ins i 
3| 1/92 | London Electric Supply Ord. ............ 1—2 4 10 0 | Mar, Sept и 2e 
5| 3/0 | Do. брег Cent. Рге{................... 41—54 | 516 6| Mar,Sept | 4 
St. 4% Do. 4 рег Cent. Ist Mort. Deb .......... 92 —95 |4 4 0 Да", July 921: ,. 
5 2/6 | Metropolitan Electric Sup. Ord. .......... 33-44 |6 9 6 pril, Oct 4 37 
5| 2/3 Do. 44 per Cent. Cum. Pref............. 4i—5 410 0 е July 4l .. 
St. 41% | Do. 44 per Cent. Deb. Stock Ist Mort....| 106 —1 436 une, Dec | 107 | 106 
St. 3192 Do. 31 per Cent. Mort. Deb. Stock (red.) 831—864 | 3 19 6 Tun. July ed) .. 
100 41% | Midland Elec. Corp. for P. D. Ist Mort. Deb. | 98 —100 4 10 0 une, Dec és is 
10! 2% | Newcastle & Dist. Elec. Ltg. Ord. e 51—54 |313 0 Feb, Aug : He 
1004195, | Do. 44 per Cent. Deeeeeeeddvddv 65 —87 |5 4 8| Jan, July .. oe 
9): = Newcastle Elec. Supply Ord. .............. 4 —44 ET Feb, Aug - К 
Sf 50% Do. 5 per Cent. non Cum. Pref. ........ §—4? |5 6 0 | Feb, Aug oe T 
100 4% Do. 4 per Cent. Mort. Deb. (red.) 1907 ..| 97 —93 | 4 1 8 | Jan, July .. 8 8 
100! 5% | North Metro. Elec. Power Sup. 5 Morts .. 98 — 100 S 0 0 "a „р. 
1| 394 | Northern Counties Elec. Ѕир. ............ — T Mar, Aug e| 
100 43% | Do. 44 per Cent. Deb. ................ 89 —91 |5 0 OJ Jan, July ай và 
10; 6/0 | Notting Hill Electric Ота.............. | 121—134; 5 6 O | March ....| .. y 
5| 2/6 | Oxford Electric Ота. .................... 6 —6} 5 8 O0 March... J .. y» 
St. | 4% о. 4 per Cent. Deb. Stock 95 —98 [4 2 0 rs July - is 
5| 5/0 | St. James’ & Pall Mall Elec. Ord........... 81—9 5 11 0 eb, Aug 81 .. 
5| 3/6 | Do. 7 per Cent. Prẽx eiii . 7—7} 413 4 Feb, Aug ks 
St. 31% | Do. 34 per Cent. Deb. Stock (red.) —88 |3 19 6 | Jan, July -. ae 
5|.. Smithfield Markets Electric Sup. Ord....... 15 —2 m т Feb. .. 13. 1# 
5| 4/0 | South London Electric Supply Ord......... 21—3 6 16 O | April .. ub 
St. 5% | Do. 5 % Ist Mort. Stock (red.) . 102 —104 | 4 16 0 p. 13 
1| 0/6 | South Metrop’n Elec. Lt. & Power Ord. ....| &—& 4 14 0 ф v | rs 
1; 0/83 | Do. 7 per Cent. Cum. Pref. ............ 5—14 (518 0 Feb, Aug Lys: .. 
St. 43% | Do. 4} Ist Deb. Stock (red.)............ 100—103 |4 7 0 | April, Oct | 108 . 
5| 2/6 | Urban Electric Supply Ord. .............. 1—1 Vx April, Oct $ à 
5| 2/6 Do. 5per Cent. Cum. Pref. ............ 11—11 s April, Oct ‘ is 
St. 47% | Do. 4j per Cent. Ist Mort. Deb. ........ 744—784 | 5 14 9 | April, Oct . 7 
5| 5/0 | Westminster Elec. Sup. Ота............... 8}— 8i 512 8 ar, Sept 8l 8f 
5 2/3 Do. 4j per Cent. Cum. Pref............. 5—5} |4 2 0| Jan, July 51 532 
Electric Railways and Tramways. 
St. | 4% | Baker St. & Waterloo 4% Perp. Deb. Stock 97 —99 |4 1 O | Jan, July 98: 97$ 
vie Bath Elec. Trams Pref. Ога............... 1— .. pril ... "n "m 
1| 0/6 | Do. Sper Cent. Cum. Pref. ............ i—$ 800 Jen, July sie " 
St. | 41% | Do. 44 Ist Mort. Deb. Stock (red.) 85 —89 |5 1 0 pril, Oct 82 M 
St. 41% | B'ham & Midland Trams 44 Ist Deb. Stock. 87—90 15 0 0 | Jan, July sa is 
10| %% | Bristol Tramways & Carriage Ord. ........ "ueri 6 !1 6 Feb, Aug ai kis 
10| 4% Do. Cum. Pref. (fully paid) ............ 8 —8 416 6 PS C әз 
St. 4% | Do. 4 per Cent. Debs. ................ 100 —101 | 3 19 0 | Feb, Aug T - 
10 .. British Electric Traction Ord. ............ & —1 a June, Dec 1 * 
10 3/0 | Do. брег Cent. Cum. PreeeeẽTTmz 21—3 19 0 0 Feb, Aug 28! .. 
St. 5% | Do. 5 Cent. Perpetual Debs............. 84 --87 |5 17 o | April, Oct | 85; 844 
St. | 44% Do. 4} per Cent. 2nd Deb. Stock........ 60 —65 | 6 18 O0 | May, Nov 621 62} 
St. | 395 | Central London Ordinary Stock .......... 6! —63 |415 0 | Feb, Aug 61M ,. 
St. | 4% Do. 4 per Cent. Pref. Stock ............ 84 —8 | 413 0 Feb, Aug 86 s 
St. 21% | Do. Deferred Stock .................. 44—46 |5 8 6 Feb. ... z aie 
100| 4% Do. 4 per Cent. ОеЬз.................. 101 —103 3 18 O | Jan, July | 103 - 
St. 4% | Charing X, Euston & Hmpstd Per. Deb. Ste 95 —97 | 4 2 6! Jan. July | 964 953 
5. 2/6 | City of Birmingham Trams, 5 % Cum. Pref 4$—51 417 5 pril, Oct = 85 
100! 4% | Do. 4 per Cent. Ist Mort. Debs. ........ 99 — 103 | 3 17 6 | April, Oct | . is 
St. | 1195 | City & South London Rly. Con. Ord. 3] —32 5 1 6, Feb, Aug 314; 30 
St. | 5% Do. 5 per cent. Perp. Pref. (1891) ...... 108 —110 | 4 11 0 Feb, Aug ee T" 
51-595 | Do. // аера аа 104 —107 | 4 13 6 | Feb, Aug е5 
St. 5% Do; AIOI) ᷣͤ V 100 —-103 | 5 2 6 | Feb. Aug Lx РЕ 
St. | 5% Do. hh ⁰ 97 —101 | + 19 0 Feb, Aug 99}! 964 
St. 4% Do. 4 per Cent. Perpetual Debs......... 100 —102 | 3 18 0 | May, Nov € А 
10| 6/0 | Dublin United Trams, 6 per Cent. Pref..... 121—131 | 4 7 6 | Feb, Aug oe - 
10 Gateshead and District Trams Ord......... x ae ЕЕ ` 
10; .. Gt. Northern & City Rly. Pref. Ord. (4%) —i А Feb, Aug “л 
10 4/0 | G. Northern. Picc. & Brompton 4% G. Pf. 8 —8l x Feb. Aug - Ja 
St. | 4° Do. 4 per Cent. Deb. Stock ............ 95--9/ |4 3 9, Jan, July 96 | 951 
5| 2/0 | Hastings & District Elec. Trams, 6% C. P. 14--18 | .. Mar Sept| .. x 
St. 41% | Do. 44 Deb. Ѕіоск .................... 74 —79 | 514 О April. Oct а 
10: 6% | Imperial Tramways Ота. ................ 4 —4} 13 6 8 | Mar, Sept is З 
10| 6% | tDo. 6 per Cont. Ргеї................... 5 —6 5 0 O Mar, Sept es А 
St. 41% | iDo. 4} per Cent. Debs. ................ 76 —78 5 15 6 Jan; July x ` 
5| 1/3 l. of Thanet E. T. & Lt. 5 per Cent. Pref. .. í—1li P Mar, Sept. “© 8 
St. | 4% Do. 4 per Cent. Deb. Stock ............ 58 —63 |6 7 0 Jan, July os А 
10 5/6 | Lanarkshire Tramways .................. 91—10 5 10 0 eb, Aug -T " 
St. | 5% | Lancs. Utd. Trams, 5% Prior Lien Deb. Stk... 881—904 | 5 10 6 | Jan, July zi А 
10 .. Liverpool Overhead Railway Ord. ........ i—i et Feb, Aug ©» ae 
10| 5% Do. 5 per Cent. Рге!................... 4—5 5 0 O Feb, Aue T an 
St. 4% Do. 4 per Cent. ЮеЫ................... 2 —84 |4 15 3 | Jan, | Es © 
10 2/6 | London United Trams, 5%, Cum. Pref. .... 2] —21 x Jan, July - Va 
St. | 4% | Do. 4 per Cent. Ist Mort. Deb. Stock....| 62—65 |6 3 0 an, July 63); 624 
S.. Mersey Con. Ord. Stockk k 2 —3 is eb, Aug - 2p 
1| 10% | Metropolitan Elec. Tramways Ord......... 32— tt D: 9 >» 
I.. Do. Deere]! isi 22— 74 ey April ... T 
0/6 | Do. 5 per Cent. Cum. Pref. ............ 1— 6 1 6, Feb, Aug E 
St.| 41%] Do. 4jperCent Deb, Stocks. senes. 93 —96 1414 0 Jan July | © | 
St. | 195 | Metropolitan Railway Consolidated........ 391—40 |1 5 0 | Feb, Aug 401 374 
St. 21% | Do. Surplus Lands Stocks ‚....| 65 —67 |4 2 0 Feb, Aug ©; © 
St 34% | Do. 31 per Cent. Preference 89—91 3 17 O| Feb, Au 
St 3% Do. 3i per Cent. “А” Preference ......| 85 —87. | 4 0 6| Feb, Aug | 804 .. 
St. 34% | Do. 31 per Cent. Convertible Pref. ......| 83 —85 |4 2. 6 Feb, Aug 841 84 
St. 31% Do. 34 per Cent. Debenture Stock... 92, —94 3 14 6) Jan, July 9211 k 
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Price RATE Business | ы |Last Price RATE Busines: 
Ё кт МАМЕ. ed., [per сент. DIVIDEND | Were то | € бу. NAME, Wed., (PER CENT. SPEND WEEK т 
Ü DEND 8. |YigpgD| ^'^ Dc. 8&8 p | I. Dee. 8. | Үвірвр. Окс. 8 
7S High-| Low- | 
Electric Railways and Tramways— Continued. | e. d. © est. | est. High- Lea 
st. | 34% | Met. Rly. 3] per Cent.“ A" Deb. Stock.. 91 —93 |315 З | Jan July | se | .. t с 
t 15 Metropolitan District Railway Ord....... А18 .. ы AUE 5 43 Telephones, £ s. d. d 
S VV! br = = ias 100| 2$ Amer. Telephn. & Talegh. Cap. St.. . 143 —145 5 11 2 de auis | 
M F Und. Elec. Rlys. Co. of London, Ltd.) 66 —68 |5 3 6 | Feb, Aug 5% А Do. Coll. E $1,000 4 per Cent. Ваз. | жн d 1 о Mar, Sept : 
st. 3% | Do. 3 per Cent. Consoltd. Rent-charge| 76 —78 |317 O | Jan, July St. 5% | CR Telephone el. 5% 1st Mt. Db. Stk. Ge „„ Aiur., | d 
t| 4% | Do. 4 per Cent. Midland Rent-charge| 101 —104 | 3 16 0 jan Шу 0/7: | Mon Vide Tig ae trug ei 617 0| Nov ... = 
+), 3% | Do. Guar. Stock 4 per Cent 95 —98 4 2 0 | Mar, 0/6 pos ner Cer ерһопе Ота............. =} 514 6 May, Nov | 
5 бо? | Do. 6 per Cent. Perp. Deb. Stock......| !40 —143 | 4 3 9 | Jan, July St. 6% | N т 1 DP t i пешае ааа 1064-108 | 5 "m б Feb. Aur 1074 " 
t| 4% | Do. 4 per Cent. Ditto 95—97 |4 2 6| Jan, July Se 69? Do per SEE toc U U е 121 — 123 4 17 6| Feb, Aug 1214 12! 
| i New Gen. Tract. 6 per Cent. Cum. Pref.. б —} ы ee May eseo 10 6/0 р 6 s 82 t. C eee n t Pr f. 2 2 6 6 „6 „ eee 101—11 5 9 e Feb, Aug 10}, 
І Potteries Electric Traction Ord. ........ —} $5 April, Oct 6/0 О per vent. Gum. Ist Fret....... 101—102 5 '9 0 | Feb, Aug | 
% | Do. 5 per Cent. Cum. Pref........ NA = 614 0! Feb, Aug 10 Do. 6 per Cent. Cum. 2nd Pref......... 4—10 ER. AU 
n е | Do: 5 Cent Deb Stok ы 84 = 5 2 6| May, Nov . {52/6 | Do. 5 per Cent. non-Cum. ard Pref.....| Si—Sk |4 9 0 June, D R 
j 0/7, | S. Met. Elec. Trams. & Ltg. 6% Cm. Pref. і 9 12 0 | Feb, Aug . St. 33% Do. Deb. Stock 3j per Cent. (red. en 98 —100 | 3 10 о Jan J 17 TET. 
"d 4% | Do. 4 per Cent. Deb. Stock.. . 6? Ih 5 9 5| Jan, july t 577 Do. 4 рег Cent. Deb. Stock (red.) 100 —102 3 18 6 nd 7 
00 562 | Sunderland Dist. Elec. Trms 5% IstMtDb.| 68 3 1817 0 | Jan, July 102: GHenfab „%% алы 1514 09 19 9 | ABI et 
.. | Undergd E. Rys.Lon. 6% In.Eds.withcoup3 100 a? es une, Dec St. 4% Do "pen CERE E Don Siu жашы 8718 |4 9 6| Jan, July 
cnc um c E c St. % | Telephone Co. of Egypt 4706 8b-Stl ed 101—108 | 4 7 © ап, July E : 
Bu Yorkshire (W.R.) Elec. Trams. od. d .» | March .. 258 CA; c ыз VFW 
5 ee Do. 6 per nt. um. Gl...» eo onn es oe 419 dd елее огеео ап. ul Án V 
t. 4 Do. 41 per Cent. Ist РеЬз............. 81 2 5 6 0 Јап, July t. 190 Do. 41 Deb. St. Red. aeu A des 104—106 4 9 6 J J y | 
Electric Manufacturing, ud ; 
t| -| Anchor Cable 5 ee 102—100) .. - Financial, Investment, &c. | B 
]| .. | Aron Eo I eter Ота............. = T s. 5 Elec. & Cen. I 90 C Pret.. 3 + |ви 6 Jan, July " 
*ccc209909 ec] 20€99 UL 7 8 0 April, Oct p Lo 3/0 ec. n. nvestment 6% um. e | 
1| 1771 | Babcock & Wilcox Ord. ЙД |а 2 6| Apri Oct «i| 10 2/0 | Globe Telegraph & Trust .............. | 191—101 d Nas Beh Ju 134 194 
FI! 8 15—14 316 3 . 18 3/9 | Do. 6 per Cent. Pref. ....... — © 1% 
1 do | Bett dd & Helsby Cables Ord.. | ii а 12 5 july, ЖЕ 10 6% Sibmarice! Cables Trust (Cert.) TT" 129—132 4 11 O April, Oct a oe 
5 3/0 Do. 6 per Cent. Prei 61—6 an, 
e 4106 Do; 4i rer Cent. Ist Mort. Deb. (red.). 103 —106 4 3 0 | Jan, Шу Colonial and Foreign Electric’ 
t. 41% British Thoms n-Houst'n 43% Ist Mt. Db. 89 —94 | 4 16 0 | Mar, Sept Railways, Tramways, &e. 
5 . | British Westinghouse 6 per Cent. Pref..... 1—1 s Feb, Aug | 
00 6% Do. брег Cent. Prior Lien Dbs. (rd.)..| 96—98; 6 1 6 T PN Anelo-Ar entine 5% Cum. Ist Pref | -A 15 4 9 April, Oct | 4: 4 
t. 4% | Do. 4perCent. Mort. Deb. Stock...... —52 714 0 Jan, ay 5| .. | Do Cum nd Pref ce, ed —1 5 9 0 nr July | .., .. 
t. 41% | BrushE.Eng. Co. 41% Perp. Ist Deb.Stock| 41 —46 | 9 18 0 | Mar, Sept St. | 4% | Do. T. Deb. Stock ........ serene 91 —92h | 4 6 6 June, Dec | 9:1 yi 
t. 4% Do. Perpetual 2nd Deb. Stock.. 27 —31 114 10 0 Jan, July alle de po 4180 Deb: бюге... уруу, 94 — 96 ee з 96]. 94i 
5 5/0 | Callender's Cable Con. Ord :0 —101 | 6 !9 О | Jan, July t. | 5% | Auckland Elec. T 5% Deb. (red.)....| 103 —106 | 4 14 0 | Jan, July | .. | 
5| 5; Po. 5 Сек Cun Pret 5.56 5 8 0 jan, July И % uckland Elec. Trams. b. (re pec GI 44 4 3 us TUN 
44% Do. 4j per Cent Ist Mort Debs. (154). 105 —107 | 4 4 0 | Nov, May So po us eue Dame Invest. rds 451 417 6| May, Nov| 5 . 
1 1/9. tCastner-Kellner Alkali Co 21 —2 f 4 2 0| May, Nov t. 41% Do. 43 per Cent. Db. Prov. Certs 100 —103 |4 2 6 jan, July | 100} 
4% Do. 44 per Cent. Ist Mort. Deb. (red.). 106 —109 | 4 2 Feb. Aug . | 8% | British Columbia El. Riy Di rd 141 —145 5 10 0 | Mar, Sept 
i EN Chadburn's (Ship) Telegraph Ord. ...... 9 —1 611 9 маа. : 692 Do Pref "ord. ry aa ind . . .... 120 —124 | 4 17 О | May, Nov 123 
M ol беро % Be eom Pero, piot ice) ES iH 9 Jon, Jay | 108 
! 1 Consolidated Electrical o.. $ > C. per n 8 or ebss 1 == " . 
3% 0 HH 8 0| Ар Oct 1040 De. Vancouver Power Deis. эсс. 10 ioa 4 о 61 7 182040 
\ Bags ааа арй чё е 4 А ) о. erp. Соп. Deb. St. ........ = e I" 
3! 3/0 | *Crompton & Co. (Nos. 1 to 5 а) dotis 5 : 8 ip mH ол | Buenos Ayres Lacroze Trams Ist Mt. Db.| 971—991 | 5 0 6 Mar, Sept 3 | 
0 oe | DT „ Mort. Debs. (red.) i Mi Sert 6% Benes Lo An Port & City Tram, Ist Mt. 93 —% |6 s ol Feb, Aug 951 8 
; AVIS SOS cese sce F a : e GK ³ wu УЧА -r ` , е iF 
51/21 асе Kerr & Co. d ао M ти, 5 8 d e c 5 2/0 | Calcutta Tramways (1 to 137,610)........ un T 0 О jid i 4, . 
5 44% De, 4i Per Cent. Deb. Stoc 8807183 54 100 —10 | 4 7 6| Jan, july abd] р т е d CV В : 
U ID 19-358 к. 3-18. | City of Busnes Aves Tans Co dou SI Sek ck SEMAN T S 
t. 4% Do. 4 per Cent. Mort. Deb. Stock (red.) 66 —71 5 li 6 jns p х 4%, иие í per Cent. Deb. Stock „ < 92 3 8 Тиле, Бес eme 
t. 5% | Do. 5 per Cent. and Deb ee PNE “ч 5:9 0 т m .. | 5% | Colombo Tr. E Ltg. 5% Ist Mt. Pb. —39 |5 1 0 May, Nov | e'u 
% Rc c n deep s vu NN 100) 5% WElectrio Traction Co of Hong Kong ö per] „ | o 6. dine Bee | ж 
S 4 oy Do. AM et cent. Ist Mort. Deb. (red.). Я 57 60 7 10 0 Jan, July 1 50 Cert. e о Debs. е... 0 с тозо» 2 , “ 
p 2 Electric Construction Co A — 1 e Jan, July 70 ге А Соп. Mt. 5% $1,000 50 94—97 s 2 6| Feb, Aue | 
2 2/91! Do. 7 per Cent. Cum. Pref........... 11—11 10 4 0 July ++» 1! 2 Kalgoorlie Elec. pr eter ences ea пе КӢ | 
t 497 Do. 4 per Cent. Perp. Ist Mort. Debs... 62—67 5 13 3 Jan, July 100 5% Do 5 er Cent T A 22 Deb Stock 95—97 5 2 € Jan, July 
t. 5% | Ferranti Ltd. 5 per Cent. Ist Mt. Db. 631—741 | 6 14 0 2 5 692 | Do. 85 Cent. "B" Ditto.......... 70 —74 | 718 О | Jan, July | > | 
0 5/0 | General Electric (1900) 5% Cum. Pref. 8 —8} |518 О June, Dec 55/6) Abon иын OA ы 1—1 |4 2 0 July . 
. 4% | Do. 4perCert. Ist Mort. Debs... ..... e3 —87 { 12 0 Маг, SEDE 400% De. 6perCent Cum Pek at ik s 5 6 Jan, July | 
5 5/0 5 . к „ „ 429 Feb, Aug t. | 320 | Ро. 5 per Cent. Reg. Mort. Debs. ...... 108 = 101 1 1° о s jay | 
44 fDo. 4i per Cent Ist Mort. Deb. Stock 104 —106 4 5 0 Mar, Sept оа а a о 
Qo ecu c cu pci ee бсн в 100| $i} | Mexico Trams Co. Com. St. ss... 24—128|4 18 0 [1% 124 
10; 5/4 Do. 5рег Cent. Eu дг err T aM d 4 Ò` о! April, Oct «: | 5% | Do. Сеп. Соп. Ist Mort. 5% Cold Bds.| 91 —93 5 7 6 e jon 
0 4% 1 EE ое к 5 „„ i-i di Apr t. 41% | Montreal St. Ry. Sterling 4} per Cent. FI A | 
„ Rickard We ел & Co., Ltd. Ord) ,—12 Е N o, | Debs. (1922) (Nos. 601 to 2,000) ........ 103 —105 | 4 6 О | Feb, Aug iod 
p.150 "55. 6 per Cenk Cam. Pref: ERG | May, Nov t 4% EA M Nu | to 4,600) . . . . . .. 102 10 T E. Miss | 
ке YA QE DURS t PU. ep Г d er ес. rams r“. = "E Ss 
duc m cU LM d бета ыры и 5% | Do. ist Mt. Db. Stock у..........у.. о юз 4 le & Jam Joly | X | 
j) 5 3/0 | Rangoon Elec. Trams & Supply Co. 6 i „ 5 4 8 eR 
2 12/0 Telegraph Construction & мые. 34 --35 | 5 1 O | Mar, July t. 41% ро д Ist Mort. Deb. Sta. 99 —101 4 9 0 P КЕ 
40% Do. 4 per Cent. Deb. Bonds (1909). 101 —103,3 17 6 Jan, July z : 2 О 20 iSt Mort. : d 93 5 951 9 
16 | Vickers, Sons & Maxim, Ltd., Ord. . 22—22. |410 0 v 210. 5% | Rio Janeiro Tram, Lt ЁР. Со........... oo 5 5 F 94! 2 
1, 0/6 | Do. Б per Cent. non-Cum. Prec 3 г: бо 5% | Do. Soyr Mt. Ends . . .... 82-84 8 10 0 X ssi, 
о; Е t. non-Cum. Preferred .. — .. , 
. 405 B per Cent. Ist Mort. Db. Sk. (red)! 101 —103 3:7 9 | June, Dec tropas roue Tres AA Power Сеа o ТОШ F 1544) 
0 41%, (Bo. 41 per Cent, 2nd Mort. Deb. (red), 104 —106 Ж о ee .. | 5% | Do. S per Cent. Ist Mt. $500 Db. ......| 1004—1024! 4 17 6 | June, Dec | .. | 
o P? | 8 LE ean оао a » 100| 4% | Toronto Ry. Co. Ist Mt. 44% Ster. Bonds 100 —102 4 3 0 | Feb, Aug 
| | & Robi OF eb chen Gate — Apr, Oct 
Dci De Green Cun Po oio ii 9 0 o] Apr, Oct Colonial and Foreign Electricity 
> 4% | tDo. 4 per Cent. Ist Mort. Debs....... 72—77 5 4 0 | May, Nov Supply, &c. 
| Telegraphs. 
7 J —— 31 —3 zs June, Dec 5| 3/0 | Adelaide Elec. S'ply Co. 6% E Рг....... 51—51 |5 4 O | Mar, Sept = 
Ü 50 Po. 5 ord Debs. (red.) )))) 109 e 417 6 | June, Dec - |10| 6/0 | Bombay E.S. & T. 6% Cm. Pl.. 9{--10} | 517 0 .. 10% 
ы 15% Anglo-American ...................... 60—62 |5 19 F. My. Ag. N St. 41% Do. 41 per Cent. Deb. p red drin каз 94 —96 |4 14 0} Jan, July | 95 
30 | Do. Рге{еттей...................... 100}---1012 5 18 9 i F,Mv, Ag. N | „шы | Do. S per Cent. 2nd Mort. Deb. Stock. 934--954 .. "E e. 
v 80 | Do. Deferred ...................... 224—224 | 1 14 O | F,My,Ag,N 14 5| 3/3 | Calcutta Elec. Supply Ота. ............ ‚5—6 |610 6 | April, Oct | 5H. 
4% | Commercial Cable 4 per Cent. Deb. Stk.. 861—984 4 10 О In, Ap, y. O 8oj]100! $1} | Canadian Cen. Elec. Со. Com. St. 312 .—17 6 0 0 a noi 
o! 60 | Cuba Submarine Ога................... 8i—-9} | 611 6| Feb, Aue | .. 100 $31 | Do. 7% Cm. Pf. Stock.. 115 —118| 8 19 0 Ёз 117» 
10.0 | Do. Preference 10 per Cent. .......... 17—18 | 511 0 | Feb, Aug im 100 5% | Castner Blectroly tic Alkali Co.(of U.S.A.) | 
2 2.0 | Direct Spanist ОгЧ..................... 3 —3 5 14 О | April, Oct | -- | -. Ist Mort. Stl. Debs. s 99 —103 | 4 17 6 | Jan, July | -- | 
5 50 | Do 10 per Cent. Cum. Pref........... 8 —8} 5 18 O | April, Oct | -- | .. [500) 5% | Elect. Development Co. of Ontario 81 —84 | 519 O Ко ee 
D 44%! Do. 44 per Cent. Deb 1001—1023 4 8 6| Jan, July | .. | .. St. | 5% | Elec. Supply Co. of Victoria 5 per Cent. | 
0 4°) | Direct United States Cable.............. 13 3134 6 2 6 ja, Ap, Iv, O 13 Ist Mort. Deb. S...... vix 91 —94 |5 6 6 Jan, July m 
O 41% Direct West India Cable 44% Rg. Db. (rd.). 100 —102 4 8 0 | June, Dec .. = S| ++ | Indian Elec. Sup. & Trac. Co 1—2, zm JE sse 
25 0 Eastern Ordinary .................... 131 —134;5 5 0 Ja. My. Jy. O 13011051 144. | Kalgoorlie Elec. Power & Ltg. Ord. ...... 95 — 23 lt Re 
: 17/6 Do. 34 per Cent. Pref. Stock.. 84} —86} 4 1 O Ja. My, Jy. O 8510 са 1 0/75| Do. брег Cent. Cum. Pref. .......... 4—3ii 7 O | April, Oct 3: 
4^ Do. 4 рег Cent. Mort. Deb. Stk. (red.) .. 102 —104 | 3 16 6 | May, Nov | 193 | 1021 St. | 5% | Madras E. S. Corp. 5 per Cent. Constn. 
2/6 Eastern Extension 1101-121 5 14 0 Ja. Ap, Iy,. O 124 111 Deb. St. ͤ V 50 —55 |9 2 0 April, Ос? | ·. 
0 49; Do. 4 per Cent. pee Stock eco eae. 102 —104 3 16 O | Feb, Aug | 102! .. [St. | Melbourne E. S Co. 6 % Cum. Pref. ...... 35 —40 xs . 
H 49^ | Eastern and S. Af., 4% Mauritius Sub.Debs, 99 —101 ! 4 9 0 May, Nov „St. 5% Do. 59, Ist Morte. Deb. Stock. XM 91 —93 zi se 
0. 5:9 G.N. (of 5 with Coupon 77. . 30 —31 516 6 an, July - ‚ (500; 5% | Mexican Elec. Light Co. 5% Ist Mort. 83 
^ 44% ! Halifax & Bermuda 41% 1st Mt. Db. (red.) 100 — 102 4 9 O | june, Dec .. Gold Bonds аа ела ез. 81 —834,6 0 6 ee 22 
*112/6! Indo-European а... оаа. 51 —53 |5 2 6: May, Nov 521 51 [5+ | $1 | Mexican Lt; & Power Co. Com. St. 69 —71 |7 10 | 
o $1 Mackay Companies Common 96 —8 4 2 0 8 „ {500 57% | Do. 5% Ist Mort. Gold Впаѕ. ........| 85 —87 5 15 0 Bo 
O $i Di Predetenee. A YS 77—79 | 5 2 9 jj^ Jy,O| - V 100! 511 Моне Lt. Ht. & Power Co. Cap. St.. 226 —130 | 5 0 0 P. My, A. N Se 
1. | Marconis Wireless Telee. Co. .......... I—1 i Apri ede ! 1/7; | River Plate Electricity Co. Ord. ........ 11—11 | 4 '8 6 Amil.. n 
0 497 Pacific & Europe'n Tel. 4 90 uar. Dbs. (red.) 100 —102 3 18 0 June, Dec - 1.1/22| Do. брег Cent. non-Cum. Pref. ...... 433—144 5 4 6 | May . os 
4. 1/3 West Coast of America ................ 13—1# 314 | May .... là, lsst. 5% | Do. 5 per Cent. Deb. Stock .......... 103 —106 | 4 1 6, Jan, July .. 
d 4% | Do. 4 per Cent. Des 100 —102 | 3 18 O | Jan, July | ·. 5! 3/0 | Rosario Elec. d 6% Pref. (1-20,000) . 5$)—51::. | 5 4 0 | April, Oct | .. 
0 1| West India & Panama. i—i .. | May, Nov] -. | ..1 5/3/00 | Do. 2nd Prei. 1 1416 a 555 
0 6/0 | tDo. 6 per Cent. Ist РтеЁ. ............ 8—9} |6 10 C | May, Nov 9 85100! $1 | Shawinigan, Water & Power Go. Ca 1014—102)! 3 17 6 T 10 
0 20/0| Do. 6% 2nd Pref. ex. on а/с of arrears 8 —9 613 4| May, Nov „+ J.. | 5% | Do. 5 per Cent. Bds. .... IAU 2| 1061-105], 4 11 | Jan, July 855 | 
0 5% Do. 5 Per Cent. Debsss .. : 102. —104 4 16 О | Jan, July | .. | .. St. 41% De. 4 Per Con. Mt. Db. St. .......... —9 4 10—0 m i в 
0 5/0 | Western Telegraph ......... ...... es. 134—134 |5 1 3) Mr,Jn,O.D| 133) 13::5+ |44% Toronto Power Co. 449% Db. St.. 100 —101 |4 9 C | | .. бо: 
. Ago ., Da A ner Cane Pak Cen^b (was Y 162 ac 2 14. A т.л FNeaw 1623 LA | upeaa. - pipe 
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Power Supply at Burton. 

THE progress of the electricity undertaking at Burton- 
upon-Trent, the accounts of which we analyse elsewhere, 
is interesting for the reason that Mr. P. J. PRINGLE has 
made a very marked feature of restricted hour supply for 
power consumers. The advantage of so doing is very 
evident from the fact that the units sold for power 
show an increase over those of the previous year of 3:3 
per cent., and that this increase is practically due solely 
to the restricted hour supply. The average price obtained 
for energy supplied for power and heating is 0:984. per 
unit, which is a very satisfactorily low figure for a com- 
paratively small undertaking. But for the progress that 
has been made in this way, the effect of metal lamps would 
have been felt severely, for the revenue from lighting 
alone is less than it was six years ago, although the lamp 
connections have increased by 43 per cent. in the interval. 
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| The result of the new lamps is seen further in the fact 


that the maximum load from private consumers—that is 
excluding the tramways—is less than it was last year. 
From the progress that has been made at Burton there 
can be very little question that restricted hour supply for 
power consumers is a very valuable method of increasing 
the revenue, and it is a little suprising that other supply 
engineers have not followed the lead of Mr. PRINGLE and 
taken the matter up more readily. In the case of electric 
cooking a restricted hour basis is impossible, or, at least, 
scarcely practicable, but, on the other hand, the diversity 
factor obtained from electric cooking may be comparatively 
high. Consequently, the restricted hour basis is not so 
important in this connection as it is with ordinary power 
consumers, whose hours of demand coincide to an extent 
which is often very disadvantageous to the supply 
authority. 


c—— 
Electric Driving of Textile Factories. 

WE are at loss what to think of the proceedings of the 
committee appointed by the Bradford Engineering Society 
to consider the question of electric driving in textile 
factories. First, a report is issued, to some of the conclu- 
sions in which we are obliged to take exception ; then we 
are informed, by six members of the Committee, that this 
report has been published without their sanction and that 
they are at variance with the conclusions arrived at there- 
in; next we are informed by the secretary that the report 
has been fully discussed by all the members of the Com- 
mittee and confirmed by the Council as а true and accu- 
rate account of the proceedings, and, lastly, we are told, as 
will be gathered from a letter in our correspondence 
columns, by the six “ electrical" members that the limits 
of strict truth have been very much overstepped by their 
opponents, and that the latter's action in regard to the matter 
has been, to put it mildly, peculiar. And so through 
Touchstone's triology—from the Retort Courteous, to the 
Lie Circumstantial and the Lie Direct. The “electrical ” 
members reiterate their statement that the matter forming 
the report has not been properly discussed, while certain 
parts of it have been introduced without their knowledge. 
Certainly the procedure followed seems to have been 
decidedly loose, and apparently a meeting was called 
to which our correspondents were not summoned. But 
this lack of committee-etiquette and this plentiful display 
of ill-feeling are not, from our point of view, the most dis- 
tressing part of the matter. If it were, we should consider 
the whole thing a purely domestic question to be discussed 
privately by the members of the society concerned. But 
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this procedure is, we fear, likely to affect prejudicially the 
development of the electric drive in textile factories. Those 
who are not in favour of this method of driving will find 
something (though what we do not know) on which to 
hang an argument against it. The waverers are more than 
likely to consider that methods which seem to require 
such heated discussion are not to be commended, with 
the final result that the electric drive will suffer. There 
is no doubt that the whole question requires thorough con- 
sideration, but we scarcely feel, having regard to recent 
events, that the Bradford Engineering Society is a suitable 
body for the work. Independent experts, extended tests, 
a strict procedure and careful sifting of the results should 
certainly be criteria for such an investigation. 
| BE 

The Physical Societys Exhibition. 

IT is quite evident from the increasing number of 
exhibitors and the increased attendance noticeable at the 
Annual Exhibitions of Apparatus held by the Physical 
Society that this yearly display is becoming more and 
more appreciated, and that good must result therefrom. 
On these occasions one very easily gets a general idea of 
the directions along which our manufacturers are working, 
On the present occasion it cannot, perhaps, be said that 
there were any very marked novelties, except, possibly, the 
* Vilcars," which depends upon the application of simple 
mechanical principles that must have been frequently 
observed, but without recognising their significance. А good 
deal of new apparatus was evident, such, for example, as 
Dr. C. V. DRYSDALES alternate-current potentiometer and 
phase-splitting device, and Mr. TUCKER' S primary battery 
for giving 1,000 volts, although generally it may be said 
that novelties were rather in detail than in principle. The 
application of the Abraham rheograph to show a hysteresis 
loop is welcome as showing in а concrete form what the 
student is sometimes apt to regard as rather theoretical, 
or, at least, not to recognise asa physical fact. In general 
it may be said that an annual exhibition of this kind serves 
to show that the manufacturers in this country are making 
progress and are not lagging behind their continental 


rivals. 
— D 


The Publication of Costs. 

THE electricity supply industry is somewhat unique from 
the fact that very complete information as to the cost of 
generation of electrical energy in any undertaking is avail.. 
able to all and sundry, no matter whether the undertaking 
is run by a company or by a local authority. In the case 
of private enterprise generally, costs are guarded somewhat 
jealously ; for example, no manufacturer of dynamos would 
dream of making publie the cost at which he is able to 
turn out his machines. That, he considers, is & private 
matter for his own particular use. Mr. А. A. CAMPBELL 
SWINTON, at the Institution of Electrical Engineers last 
week, put forward the view that companies engaged in 
electricity supply were at a distinct disadvantage in having 
to make known their costs, and thatthe possession of 
such knowledge by consumers, or possible consumers, 
was undesirable. It is no doubt sometimes difficult for 
consumers to understand why the price charged for 
energy should be so very much higher than the works costs 
per unit, and there may be a certain number of grumbling 


consumers as a consequence, although in all probability 
such consumers would find something to complain about 
whether they had this information or not. It must be 
allowed, however, that competitors in the electric supply 
industry are in a different position from those in manu- 
facturing. It is no disadvantage for any one supplier to 
have his costs known by any other, except in the rare case 
where they happen to be in competition. Apart from this, 
we think it must be admitted that the publication of these 
costs in the past has done a very great deal of good. It 
has induced a certain rivalry, and it has spread abroad 
information as to the cost of generation in days when 
very little was known about the subject. We think that 
the value of this cannot be overrated, and that the disad- 
vantages—such as they are—are not really to be compared. 


— — — 


Imperial College of Science and Technology.—It is an- 
nounced that Dr. H. T. Bovey, F. R. S., is resigning his posi- 
tion as Rector of the Imperial College of Science and Tech- 
nology owing to ill- health. Dr. Bovey was appointed Rector 
in May af last year. | 

Electricity and Agriculture.—It is reported in The Times“ 
that some interesting experiments in the application of elec- 
tricity to agricultural purposes have just been made at Mitry- 


Claye, in the presence of representatives of the Minister of 


Agriculture, by M. Fillet. Electric motors are used to work 
а drum which rolls and unrolls a steel cable to the end of 
which is attached a large plough. The electrical energy is 
obtained from a small central station on а neighbouring farm, 
and is conveyed to the apparatus by copper wires carried on 
movable posts. 

Non-sparking Synchronous Commutating Machines. In 
a patent issued recently in the United States to Dr. C. P. 
Steinmetz is described a machine having interpoles without 
winding, and which operates sparklessly. The armature of 
the machine is of the closed-coil type provided with both a 
commutator and collector rings. The arrangement for opera- 
tion is such that the M. M. F. of the current entering by way 
of the collector rings is greater than that leaving by way of 
the commutator, and the excess M. M. F. serves for exciting the 
interpoles to the extent required for sparkless operation. This 
result is obtained when the machine receives all its power 
through the collector rings and delivers only a part through 
the commutator, the remainder being utilised mechanically at 
the pulley. 

Performance of Small Transformers. According to the 
Electrical World" Messrs. Antonio Gnell and H. M. Turner 
have recently published an article in the Technograph,” the 
annual publication of the engineering societies of the Univer- 
sity of Illinois, on“ Tests of a 3 kw. Transformer." The tests 
are of interest because the transformer is of the size much used 
in residence lighting, and because а new steel alloy which 
gives low core loss is employed. The efficiency was found to 
be 96-7 per cent. at full load, 97 per cent. at three-fourths load, 
and 95:7 per cent. at one-fourth load. The voltage regulation 
was 2'l per cent. at 100 per cent. power factor, and 2'7 per 
cent. at 60 per cent. power factor. The exciting current was 
2°34 per cent. of the full-load current. The latter value is 
much below the manufacturer's guaranteed value of 3 per cent., 
and the core loss was 12 per cent. below the manufacturer's 
guarantee. These results are attributable to the use of a volt- 
age wave-form, differing considerably from the sine wave. ф 


Cable Interruptions and Repairs. 
Date of Interruption. Date of Repair. 
Assab —Perim ................. July 8,1909 ... — 
Dakar—Conakry ............... Aug. 19, 1909 .. — 
Mozambique—Majunga ...... Oct. 11, 1909 .. Dec. 14, 1909 
Balik Papan—K wandang...... Nov. 1, 1909  ... — 
Réunion —Mauritius ............ Nov. 3, 1909 >... — 
Puerto Plata—Martinique ... Nov.12, 1909 ... Dec. 12, 1909 
Paramaribo—Cayenne ......... Dee. 7, 1909 . — 
Bathurst— Bissao Dec. 9, 1909 — 
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Brazilian Telegraphs.—It is announced that a provisional 
concession was recently obtained by Mr. R. J. Reidy for a sub- 
marine telegraph cable joining Para with Fernando Noronha, 
thence on to Alagoas, Rio de Janeiro and Sao Paulo, ter- 
minatingat huy. The Brazilian Government has, we under- 


stand, received a protest lodged by the Western Telegraph Co. 


declaring Mr. Reidy's concession to be an infringement of their 
rights. 


Some Results with the Singing Spark System of Wireless 
Telegraphy.—We are informed by the Gesellschaft für draht- 
lose Telegraphie that the steamer “ Сар Blanco," belonging 
to the Hamburg-South American line, was able, at about 
7 o'clock on the evening of November 16th, to get into excel- 
lent telegraphic communication with the steamer ** Corcovado” 
of the Hamburg-American line, across a distance of 1,525 
miles. The ** Cap Blanco" was fitted with a singing spark 
station while the ‘‘Corcovado”’ was equipped with the usual 
standard spark apparatus of the Telefunken svstem. The 
primary energv used on both ships was about 2kw. Both 
steamers were journeying from Lisbon to Rio Janeiro between 
the 15th and 40th latitudes. Communication was effected 
when the distance between the ships was about 1,275 miles 
and was continued for several hours very satisfactorily, signals 
coming through till the end in a very clear manner. The 
“Cap Blanco” was at the same time in communication by 
ordinary spark methods with the D. Ypranga" over a dis- 
tance of 1,220 miles, the latter ship journeving to Lisbon. All 
three stations were fitted with the Telefunken system supplied 
by the Gesellschaft für drahtlose Telegraphie. 


Cost of Railway Power in Chicago. According to the 
„Electrical World," the low cost at which the Commonwealth 
Edison Co., of Chicago, sells power to the traction companies 
of Chicago has been frequently commented upon, so that the 
following figures of the actual net cost per kilowatt-hour to 
the railways will be of interest. Under the contract made 
between the Commonwealth Edison Co. and the Chicago City 
Railway Co. in 1908, the railway pays £3 per kilowatt of 
maximum demand per year plus a charge for energy consumed 
at the rate of 0:024. per kilowatt-hour after January 1, 1911. 
The maximum demand is determined according to rather 
elaborate rules, by taking into consideration à number of the 
maximum hourly outputs in kilowatt-hours. The net kilo- 
watt-hour rate which is paid under such a contract, of course, 
depends entirely on the load factor of the railway load. The 
report of the Board of Supervising Engineers, Chicago Trac- 
tion, for the year ended January 31, 1908, recently issued, 
shows that the load factors for the Chicago surface lines vary 
somewhat; that of the largest system, the Chicago Railways 
Co., being 50 per cent., and 45 per cent. for the Chicago City 
Railway. "With a 50 per cent. load factor for each kilowatt 
of maximum demand, there would be consumed 4,380 kw.- 
hours, which, at 0:2d. per kilowatt-hour, would amount to 
£3. lOs. per year. Adding £3 per kilowatt for fixed or readi- 
ness-to-serve charge, this would make a total annual charge of 
£6. 10s. per kilowatt of maximum demand, which is equiva- 
lent to 0°35d. per kilowatt-hour. The energy is measured at 
the switchboards of the Commonwealth Edison Co.'s large 
steam turbine stations, where it is generated. The Common- 
wealth Edison Co. furnishes the high-tension transmission lines 
from the generating stations to the various sub-stations, 
which latter are owned and operated by the railway com- 
panies. 


Nobel Prize, 1909.— As announced in our issue of November 
19th, Mr. Marconi has been awarded this prize for physics Jointly 
with Prof. F. Braun, of Strassburg. In connection with this 
award Mr. Marconi delivered a lecture before the Swedish 
Vetenskapsakademie, in Stockholm, on December 11th, on 
which occasion he gave a very interesting account of the history 
of wireless telegraphy. The lecturer pointed out that the dis- 
coveries connected with the propagation of electric waves over 
long distances and their practical applications to telegraphy 
through space had made it possible to investigate and note 
results often novel and unexpected. Many facts connecte 4 
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with the transmission of electric waves over great distances 


still awaited a satisfactory explanation. Mr. Marconi then went 
onto describe the ‘genesis of his system, beginning with his 
own first tests carried out with an ordinary Hertz oscillator 
and Branly coherer. The latter instrument he found too 
erratic in action, which led him to design the first nickel- 
silver coherer. By placing this coherer in a circuit containing 
a voltaic cell, a sensitive telegraph relay actuating another cir- 
cuit, which worked a tapper or trembler, and a recording 
instrument he was able to obtain quite satisfactory -results. 
Further improvements were made in the apparatus, until 
in March, 1899, success attenled Mr. Marconi’s efforts to 
telegraph “ wirelessly" between England and France. Not 
content with this success he hastened still further to improve 
the apparatus, with the result that in 1901 he was able to 
signal across the Atlantic. Since then, as is well known, the 
Marconi system had forged ahead, and owing to many improve- 
ments that had been introduced, the distances that had been 
covered had become greater and greater from year to year, 
while the wave-length had been correspondingly increased. 
In drawing attention to the different results obtained in 
transmission during the day and night the lecturer remarked 
that, according to Prof. Fleming, the daylight effect should be 
more marked with long waves than with short waves, but this 
had not been his experience. Indeed, in some recent experi- 
ments in which waves about 8,000 metres long were used the 
energy received by day was usually greater than at night, 
though to short waves blue sky and sunlight acted as a sort 
of fog. This was borne out by the fact that a ship would 
often fail to communicate with a near station, but could corre- 
spond easily with a distant one. These difficulties in trans- 
mission were especially felt near sunset and sunrise. 

We offer our congratulations to Mr. Marconi on this impor- 
tant recognition of his work. 


The Testing of Tungsten Lamps and the Theory of the 
Flicker Photometer.—In Tue ELECTRICIAN for July 16, 
1909, Mr. Lancelot Wild stated that he had compared tung- 
sten and carbon lamps by means of the ordinary and flicker 
photometers, and had found that the former lamp gave a 
candle-power 6 per cent. lower when tested with the latter in- 
strument than when tested with the more ordinary apparatus. 
In a recent communication to the “Illuminating Engineer," 
Mr. J. S. Dow points out that this difference is probably 
due to the difference in the colour of the light emitted by 
these two lamps, while the physiological properties of the 
eye have also some bearing on the result. This question 
of the correct method of comparing sources of different 
colours seems now to demand more detailed attention than 
in the days when few sources differing markedly in colour 
were available, while in comparing the results obtained by 
the flicker and equality of brightness photometers one finds 
oneselfin need of а deeper knowledge of the physiological 
basis of the former type of instrument. А study of the 
readings obtained by people of abnormal colour vision on 
the two photometers and a discovery of how far flicker 
photometers are subject to the physiological peculiarities of 
the retina (which are usually ascribed to the theory of rods 
and cones) are both useful methods towards this end. The 
fact that the flicker photometer seems to be less subject to 
Purkinje and yellow spot effects than photometers of the 
equality of brightness and other patterns naturally leads to 
the supposition that the struggle for the predominance of rods 
and cones is in some way lessened in the case of the former 
instrument, and that one of these sets of organs therefore 
exerts relatively less influence 1n comparison with the other. 
The suggestion made by Mr. L. Wild in his letter, published 
in THE ELECTRICIAN of August 6, 1909, to the effect that 
the reading of flicker photometers depends only on the action 
of the rods, will not bear close scrutiny, but the same effect 
appears to be rather brought about by & combination of the 
flicker due to cone-action and that due to rod-action. 

Obituary.—We regret to record the death of Dr Ludwig 
Mond, F. R. S., the founder of the great firm of Brunner, Mond 
& Co., and a distinguished worker in the field of chemica 
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science. Dr. Ludwig Mond was born at Cassel in 1839, and re- 
ceived his early education at Marburg and Heidelberg. He 
came to this country in 1862, and for some time filled a post 
at the works of Messrs. Hutchinson & Earle, of Widnes; here 
he worked up the practical application of his method of re- 
covering sulphur from calcium sulphide. The demand for 
soda had up to then been satisfied by means of the Leblanc 
process, but Solvay introduced a new method, and on inspect- 
ing it Mond decided to erect works to introduce the process 
into this country. He entered into partnership with Mr. (now 
Sir John) Brunner for this purpose, and after a great many 
initial difficulties, which were overcome bv Mond's skill and 
knowledge, development was rapid. For many years he paid 
great attention to the improvement of the process, especially 
with regard to the recovery of the ammonia used as a re-agent, 
and in 1896 he was able to claim that bv his improvements 
he had attained his object of rendering the ammonia process 
an effective competitor with the Leblanc process in the pro- 
duction of bleaching powder. Dr. Mond also at various times 
applied himself to studying a number of other chemical 
problems, including the economical utilisation of fuel and the 
application of Grove's gas battery to the generation of elec- 
tricity on a large scale. In the course of the latter research he 
discovered а substance now known as nickel carbonyl, by 
means of which nickel can be separated from other metals. 
Dr. Ludwig Mond certainly gained recognition of his achieve- 
ments during his lifetime. He received honorary degrees 
from a number of universities, both in this country and abroad. 
He was President of the Society of Chemical Industry in 1889, 
and of the Chemical Section of the British Association in 
1896. He was chosen President of the Chemical Society for 
this vear, though through reasons of health he was unable to 
serve. He was elected a Fellow of the Roval Society in 1891, 
and it was through his endeavours that this Society was able 
to bring out its International Catalogue of Scientific Papers." 
He aided to a very large extent the investigations carried out 
by the Royal Institution, endowing and equipping the Davy- 
Faraday Research Laboratory to enable qualified persons to 
carry out researches free of cost. 


Current Topics. 


Under this heading is given each week a brief reference to 
some of [the more important matters, of which further parti- 
culars will be found in the pages of the current issue. 

We describe at some length Mercadier's system of telegraphy, 
and some of the results obtained. 


Mr. Н. H. Broughton describes some examples of electric cranes as 
manufactured in this country and in Germany. 


In a Paper read before the Institution of Electrical Engineers 
Prof. J. A. Fleming. F.R.S.. gave an account of some Quantitative 
Measurements in connection with Wireless Telegraphv. 

Dr. W. Н. Eccles and Mr. A. J. Makower at the same meeting of the 
Institution of Electrical Engineers read » Paper dealing with the 
Efficiency of Short Spark Methods of Generating Electrical Oscilla- 
tions. 

Ап account of the discussion on Messrs. Lepine and Stelling's Paper 
on the Methods and Practice in the German Electrical Industry will 
be found in another column. 


We also give an account of some of exhibits shown on Tuesday last 
at the annual exhibition of apparatus held by the Physical 
society of London. 

At a meeting of the Newcastle local section of the Institution of 


Electrical Engineers Mr. H. Morris-Airey discussed the Photometry 
of Coloured Lights. 


Tenders are invited by the Australian Commonwealth for the 
supply and erection of two wireless telegraph installations—at 
Sydney and Fremantle. The ranges of the stations to be tendered 
for are 500, 750 and. 1,000 miles. 


Probably the first application under the Electric Lighting Act, 
1909, is that proposed to be made by West Ham Corporation to the 
Board of Trade for permission to supply electricity to the Port of 
London Authority in North Woolwich. 


The Stepney (London) borough electrical engineer and manager 
( Mr. W. C. P. Tapper) has reported in favour of certain extensions 
of the electricity undertaking at an estimated cost of £40,500. 


O, аай 


Brighton Council are recommended to put down additional plant 
at the Southwick generating station and at North-road sub-station at 
an estimated cost of about £18,000. 


Cheltenham Council have decided to apply for sanction to a loan 
of £4,000 for extensions of the electricity undertaking. 


Grimsby Lighting Committee have decided to borrow £2.000 for 
lighting by metal filament lamps all streets in which mains are laid. 

Oldham Electricity Committee have made arrangements with the 
Lancashire Electric Power Co. in regard to the supply of electricity 
for lighting and power up to 50 н.р. in certain districts adjoining 
Oldham. 

Swindon Corporation have decided to adopt a scheme of assisted 
wiring. 

Extensions of the electricity generating plant at Carnarvon are 
proposed. 

The promoters of the Ardrossan-Saltcoats tramway scheme have 
secured the co-operation of Mr. George Balfour, who is applying for 
an order for the district, and a combined lighting and traction scheme 
will be carried out. 


Interesting reports in regard to the trade in electrical machinery 
and plant in Spain and the Dutch East Indies are abstracted in 
another column. 


Legal.—At Dunfermline Sheriff Court on Friday Sheriff Shennan 
dismissed the charge against Messrs. C. A. Carlow, H. Rowan and 
W. Richardson, officials of the Fyfe Coal Co. (Ltd.) who were alleged 
to have allowed the use of electrical plant in & pit which was not in 
conformity with the Rules of the Home Office in regard to electricity 
in mines. 

At Clerkenwell (London) Police Court on Saturday the proceedings 
taken by the Wolfram (Tungsten) Metal Filament Lamps (Ltd.) 
and the General Electric Co. against the Welsbach Incandescent 
Gas Light Co., under the Merchandise Marks Act. were withdrawn 
by arrangement between the parties. The allegations were that the 
defendants, on certain dates, were in possession of and offered for 
sale metal filament lamps to which a false trade description was 
applied, &c. 

The Court of Appeal have ordered a new trial of the action Gould v. 
Lehwess, which is in reference to alleged breach of agreement in 
regard to the supply of storage batteries for motor vehicles. 

The hearing by Mr. Pollock (Official Referee) of the action brought 
by the Electrical Co. against O. H. Thomas, Son & Co., for the 
recovery of £3,100 for electrical plant and other goods, sold and 
delivered, has been continued each day this week. 

А curious case was heard at Marylebone (London) County Court 
when the National Telephone Co. were summoned to pay forja 
lad v's dress, alleged to have been spoiled by inkstains resulting from 
a visit to a call box at Hampstead. The Company were successful 
in their plea of non-responsibility. | 


ARRANGEMENTS FOR THE WEEE. 


FRIDAY, December 17th (to.day). 
INSTITUTION OF MINING ELECTRICAL ENGINEERS. 

4:30 p.m. Inaugural General Meeting at the Midland Hotel, Man- 
chester. 

NORTHAMPTON INSTITUTE ENGINEERING SOCIETY. 

ó p.m. Meeting at Northampton Institute, St. John-street, Clerken- 
well, Е.С. Debate on " Electric Traction and Steam Traction on 
Railways." 

ErEcTRO- HARMONIC SOCIETY. 
$ p.m. Smoking Concert, King's Hall, Holborn Restaurant. 


TUESDAY, December 21st. 
MANCHESTER STUDENTS’ SECTION OF THE INSTITUTION OF ELECTRICAL 
ENGINEERS. 

7:30 p.m. Meeting in the Municipal School of Technology, Man- 
chester. Discussion on © D.C. versus А.С. for Railway 
Traction.” 

THE INSTITUTION OF CIVIL ENGINEERS. 

8 p.m. Meeting at Great George-street, S. W. Papers on“ Railway 
Signalling in India.” by Mr. C. W. Hodson, and The Design of 
Rolling Stock for Smooth Rail Working on Heavy Gradients,” 
by Mr. F. W. Bach. 


The Corps of Electrical Engineers (London Division). 
Officer Commanding. Col. R. E. B. Crompton. С.В. 
The following orders have been issued for the current week :— 
Monday, Dec. 20, 7 A" Company.—Technieal Drill. 7 to 9:30 p.m. 
Tuesday, Dec. 21, * B" Company.—Technical Drill, 7 to 9:30 p.m. 
Wednesday, Dec. 22.—Gymnasium, 6:30 to 9:30 p.m. 
Headquarters will be closed from Dec. 23, 1909,.to Jan. 2, 1910, in- 
clusive. 
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BURTON-UPON-TRENT ELECTRICITY SUPPLY 
ACCOUNTS. 


The accounts for the year ended March 31st last of the 
Burton-upon-Trent electricity supply undertaking bear evi- 
dence of the effect of the extensive adoption of metal filament 
lamps. This undertaking has now been in operation some 15 
vears, and its progress has been fairly steady. It is, there- 
fore, remarkable that the revenue from private lighting during 
the past year was actually less than the revenue obtained 
from the same source six years ago; and this notwithstanding 
that the lamp connections have increased by no less than 43 
per cent. during the last six years. The causes of this de- 
crease in revenue are stated by Mr. P. J. Pringle in his annual 
report to the Gas and Electricity Committee to be as follows: 
(1) The economy exercised by old consumers, (2) concessiens 
in price that have been granted, and (3) the use of metal fila- 
mentlamps. He also remarks that although the department 
has not benefited financially by the increase in business, the 
town generally has received considerable benefit from the re- 
duced cost of electric lighting. 

In view of the general trade depression and the decreased 
revenue obtained from private lighting, it is very gratifving 
to notice that a surplus of £837 is recorded as the result of the 
year’s operations. This result is accounted for by the success 
attending the power supply. Although only 13 motors were 
connected to the mains during the year ended March 31st last, 
these motors representing by far the smallest increase in motor 
connections of any recorded during the past seven years, the 
number of units sold for power showed an increase of 131,700 
units, or 33 per cent., compared with the figure for the previous 
vear. The price obtained per unit sold for power, including 
heating, was only 0:984., an exceedingly low figure. This low 
price is only made possible by the restricted-hour system of 
supply, which Mr. Pringle has introduced so successfully at 
Burton. Out of a total of 7771 Н.Р. of motors connected to the 
mains, no less than 5264 H.P. 1s on the restricted-hour principle. 
The number of units sold on the restricted-hour basis amounted 
to 427,014 units, of a total number sold for power (motors) of 
533,390 units. The increased output of units during last vear 
was almost entirely due to the increased sale of power un‘ts on 
the restricted-hour svstem. 

Turning now to the details of the supply, the number of 
units sold for private lighting was 317,129, compared with 
335,950 units in the previous year; 1,190 units were sold for pub- 
lic lighting, as against 1,255 a year ago, whilst the sales of energv 
for motors and heating, &c., totalled 533,390 and 15,159 units 
respectively, compared with 401,690 and 10,694 units in 1908. 
In addition 660,973 units were sold for traction purposes, an 
increase of 12,148 units, making the total output of units 
1,527,841, as against 1,398,014 recorded a year ago. 

The total number of lighting consumers on March 31, 1909, 
was 552, of which number 55 were connected during the 
past year, whilst during the same period seven new power 
consumers were added, making the total number of power 
consumers 67. The heating and cooking load has also in- 
creased during the year from 27:5 н.р. to 36˙3 H.P., and 
the effect is indicated by the increase of 42 per cent. in the 
sale of current for these purposes. It is interesting to ob- 
serve that the maximum load recorded in connection with the 
lighting and power supply was less than in the year 1908—viz., 
904 kw. as against 515 kw.—whilst the maximum traction load 
was the same in each year—namely, 375 kw. The load factors 
were, therefore. as follows: Lighting and power 19:63 per 
cent., compared with 16:60 per cent.; traction 20-12 per cent., 
compared with 19-75 per cent.; total supply 19-84 per cent., 
compared with 17:93 per cent. The number of 35-watt lamps 
(8 c.p. carbon, or 30 c.p. metal filament), or their equivalent, 
connected to the mains totalled on March 31st last 33,615 ; to 
which must be added in order to obtain the total connections 
813-8 H.P. of motors and heating apparatus. 

We give below an analysis of the various items of expen- 
diture during the vear ended March 31, 1909, together with 


the cost per unit sold, the latter figure being also given for 
the year 1907-8 to facilitate comparison. Attention is drawn 
in the report to the fact that 53 weeks’ expenditure has been 
included in the present sheet, as against 52 weeks in previous 


statements of accounts. 
Cost per unit sold. 
1908. 


Generating Costs. 9. 1907.8. 
Coal, ено нона £2,452 ... 0:394. ... 0-39d. 
Oil waste, e. 559 ... 0:06d. ... 0:064. 
Ns» НАА КЫЗ ~ 1,224... 0'19d. ... 021d. 
Repairs and maintenance 865 ... 0°14d. ... 0°12d. 

Total Generating Costs £4,900 0784. 0°78d. 

Distribution Costs. 

Cl,, отисне самоа КЕКЕНЕТ £32 ... 0:014, ... 0°014 
Repairs and maintenance of mains, 

meters; T 88 220 ... 003d. ... 0°054. 

Total Distribution Costs £252 0:04d. 0:04d 

Management Costs. 

Salaries % не е ае) £429 ... 0:074. 007d. 
Printing stationery, &a —— 32 . . OOld. 001d. 
Fuel, light and water for offices 29 ... 000d. ... 0 00d. 
Miscellaneous 151 ... 002d. ... 0:03d. 

Total Management Costs £641 010d.  O'11d. 
Rents, rates and takes 8 £782 ... 0 12d. 0°184. 
Publice heiss £4 ... 0'00d. ... 0°00d, 

TOTAL COSTS (єг capital charges) £6.579 ... 1:04d 1:06d. 

Capital Charges. 

Interest а at TP PEE PUEDE £2,137 ... 05344... — 
Sinking fund 2,892 . . 0:454. ... — 
Total capital charges . £5,029 079d. 0:86d. 
TOTAL COSTS (including Capital Charges) £11,608 ... 1834. ... 1:92d 
TOTAL REVENUE (from all sources) ...... £12,444 ... 1:964. ... 2104. 
(/. гал к Малны на га £836 . . 0°1534. ... 018d. 


Of this surplus of £836, which compares with a balance of 
£1,105 last year, and £794 two years ago, a sum of £31 is 
allocated to pay off capital expenditure on stock, motors and 
railway siding; whilst £805 is carried to the renewals fund. 
This fund now stands at £3,094. 

The total capital expenditure amounted on March 31st 
last to £82,579, whilst the total repayment, including sinking. 
fund, was £28,936. 


SOME QUANTITATIVE MEASUREMENTS IN CONNEC- 
TION WITH RADIOTELEGRAPHY.* 
BY PROF. J. A. FLEMING, M.A., D.SC., F.R.S. 


Summary.—The author describes apparatus for measuring high- 
frequency resistance, a thermo- electric ammeter for large high-fre- 
quency currents, a condenser with paraffin oil dielectric, standards of 
inductance, and a photographic spark counter. In connection with 
this last mentioned, a number of records are reproduced which reveal 
the processes actually taking place in the spark-gap of a radiotele- 
graphic transmitter. The measurement of wave-length and loga- 
rithmic decrement of the oscillations are also discussed ; and. in con- 
clusion, reference is made to the measurement of the overall efticiency 
of a transmitter. 


The principles on which radiotelegraphic apparatus is constructed 
are now well understood, but the attention of designers and users 
is being more closely drawn to the consideration of the energy losses 
in various parts of it. and to the quantitative measurements neces- 
sary for а knowledge of the direction in which improvement is 
possible. The circuits in radiotelegraphic apparatus are for the 
most part inductive circuits in series or parallel with condensers, 
and whether the oscillations set up in them are free or forced, the 
important matter is to prevent dissipation of energy by resistance, 
brush and glow discharge, eddy currents or dielectric losses of any 
kind due to conductivity or other causes. The first question, there- 
fore, is the measurement of high-frequency resistance. 

High-frequency Resistance.—The author first. defines what is meant 
by this term, and shows that for high frequencies and circular- 


Abstract of a Paper read last night before the Institution of Elec- 
trical Engineers. 
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sectioned non-magnetic wires & simple formula giving the ratio 


nS when the quantity In is greater than about 5 or 10 is 
R 2 Vh+p where h=c*n/p, c being the circumference in centi- 


metres, n the frequency and р the resistivity. 

& It is important, however, if possible, to test such formule experi- 
mentally, and also to measure the ratio R!/R for cases such as 
coarsely stranded wires, 7/20 or 19/18, for which no theoretical pre- 
determinations have yet been made. The following apparatus has 
therefore been devised by the author: Two glass tubes T, each about 
75cm. long and 3cm. in diameter, have an expansion at the upper 
end and a curved bend and expansion at the lower end (see Fig. 1) 
The ends are provided with indiarubber corks perforated by thick 
rods of copper and the lower bends are filled with mercury. The 
upper corks are also made airtight with mercury or oil. These 
tubes have side tubes blown on, by means of which they are connected 
by an inverted syphon of barometer tube which contains coloured 
water and an air bubble, I, in the centre to detect its displacement. 
This arrangement constitutes a differential air thermometer with two 
tubular bulbs. In these tubes are placed two identical wires, W, 
which are fastened tothe copper rods passing through the corks at 
the upper ends and dip into the mercury in the bends at the lower 
ends. It is convenient to keep these wires in a truly axial position 
by one or two discs of thin mica. The whole apparatus is placed in 
an enclosure and the position of the bubble observed through a 
window. If we pass electric oscillations through one wire and a 
steady current through the other it is possible to adjust the steady 


Fic. 1.— DIFFERENTIAL ELECTRIC THERMOMETER FoR HIGH-FREQUENCY 
RESISTANCE MEASUREMENT. 


current until the heat produced by it in one wire balances the heat 
produced by oscillations in the other wire. To do this the currents, 
measured by thermal ammeters, A and A,, have to be passed for 
some time so that the thermal condition may become constant. 
Then R'/R— A*/A,*. The hot-wire thermo-electric ammeters are de- 
scribed below. 


—— — MT - —— 


High freq.| Contin. | Measured Calcu- 
Conductor Fre- current current , ratio lated 
tested. ‘quency. in amps. jin amps. R & ) 1 value 
| (A’). (А). IR A' | of R'/R. 
Bare copper wire | | 
No. 14 S.W.G. ... | 440,000 5'95 14:45 5:90 5:47* 
Ditto No. 16 S. W. G. 450,000 7: 15:15 4:57 4:54* 
Ditto No. 368.W.G. | 540,000 2:81 2:81 100 10057 
Bare copper a cable || 746,000 6:56 16°73 650 | .. 
or antenna wire. ' f 444,000 810 1926 566 | 
м; (439,000 808 16:58 4:20 
Bare copper wire 2 (735,000 625 | 1541 | 610 
Silk covered j$,each | 472,000 846 9°93 1°39 
strand insulated . | 412,000 11:00 11:70 112 . 
Bare copper strip | 
1:82 x 00147 cm. . | 445,000 10:60 15:92 225 
Spiral of bare copper | 
wire No. 16 S. W.G. | 
(142:5turns,length | 
= 6°54 cm. turns | 
per cm. =2:57) ... | 450,000 5:90 14:20 5:70 
Bare German silver | 
wire No. 17 S. W. G.] 450,000} 687 7°765 132 12 


* Calculated value obtained by Russell formula. 
1 Calculated value obtained by Kelvin formula. 


To eliminate certain causes of error depending upon any inequality 
in the surface emissivity of the two wires it is necessary to adopt a 
process of double weighing similar to that introduced by the author 
in the case of electric lamp photometry in a Paper * read before this 
Institution in 1902. In this case instead of passing a steady current 
through one wire and the oscillations through the other, and taking 
the ratio of the currents when the thermal balance is reached, we 
first balance the oscillatory current against а steady current and 
then substitute for the oscillations another steady current and 
balance again. Or, better still, we may simply reverse the connec- 
tions and make two observations in which each wire in turn carries 
the oscillatory and the steady current. Some results of observa- 
tion and the measured values of the ratio R'/R for à number of 
wires are given in Table I., and against these are set the calculated 
values in the four cases of single wires. 

The same &pparatus can be used for investigating the  high- 
frequency resistance of spirals of wire. The formule hitherto 
given for predetermining it are hardly satisfactory. The results 
recorded in Table I. show that for a frequency of about 450,000, 


ИП 


To Galvanometer. 


Гіс. 2.—THERMO-ELECTRIC AMMETER FOR LARGE HIGH-FREQUENCY 
CURRENT MEASUREMENT. 


the resistance of the spiral of No. 16 wire is to that of the same 
wire stretched out straight in the ratio of 1:25 to 1. Again, the 
results obtained with the 2$ wires show that merely bunching or 
twisting silk-covered wires as fine as No. 36 S.W.G. is not sufficient 
to produce & conductor of which the high-frequency resistance is 
the same as the steady-current resistance; but the strands must 
be so arranged that each wire is similarly situated with regard to 
the others and to external space, and this is not the case when they 
are stranded as usual. Also, experiments show that No. 36 wire is 
not sufficiently fine for this purpose; No. 40 S. W. G. silk-covered 
wire should be used. 

These experiments have also shown that it is not an easy matter 
to construct a thermal ammeter which correctly measures the R. M. S. 
value of large high-frequency currents. А suitable form is shown 
in Fig. 2, in which W are а number of bare No. 36 copper wires 
soldered to end.pieces of brass which are connected to main ter- 
minals T and T'. A thermo-electric junction, J, is attached to the 
middle wire, and is connected to terminals T, and T., and by leads 


Fic. 3.—HiGH-FREQUENCY CONDENSER. 


to a Paul single-pivot galvanometer. Such an ammeter can be 
calibrated by continuous currents, and will then give the R. M. S. 
value of a high-frequency current correctly. 

Standards of Capacity.—Glass is the material commonly employed 
as the dielectric in condensers for practical radiotelegraphy, except 
in the case of large power stations where the use of air, either under 
normal or increased pressure has many advantages. Glass as well 
as ebonite and mica are, however, quite unsuitable for making 
standard high-frequency condensers on account of the variation 
with frequency of their dielectric constants. Even if air condensers 
are used for this purpose, there is always some uncertainty whether 
we are justified in concluding that low-frequency measurements of 
the capacity of an air condenser give us the correct high-frequency 
capacity on account of the spurious augmentation of capacity which 
is due to glow or brush discharges which occur at high voltages and 
frequencies. 

The author gives preference to condensers made with well desic- 
cated paraffin oil as dielectric having metal plates immersed in it as 


The Photometry of Electric Lamps.’ 
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follows: Two rectangular sheets of stout zinc are bent round formers 
into square-cornered spirals, as shown in Fig.3. The sheets are 
kept about 1 cm. apart evervwhere by four ebonite strips having 
saw cuts in them, which are fitted on the zinc sheets at the top 
and bottom, and connecting wires are also soldered to both sheets. 
These sheets are placed in а sheet zinc box and immersed in high 
flash-point paraffin oil which has been treated for some days with 
fragments of metallic potassium or sodium to remove all moisture. 
Such paraffin oil has a dielectric constant of about 2:0 tested at low 
frequencies. and since its optical index of refraction is close to 1:41, 
its dielectric constant for optical frequencies must be near 2:0, and 
hence we may conclude with someconfidence that ite dielectric 
constant has also the same value for frequencies of the order of one 
million or so. The low-frequency capacity may be determined at 
а frequency of 100 or 200 in the usual manner by charging and dis- 
charging the condenser through a calibrated galvanometer or by 
any of the bridge methods. The author has constructed a set of six 
such condensers, each having a capacity of about 0:0005 mfd. 
It is absolutely necessary for good results that the condensers 
should be enclosed in a metal box which is kept earthed. 


Standards of Inductance.—To determine frequencies and therefore 
wave-lengths we must associate a known capacity with an induct- 
ance, the value of which can be predetermined exactly. No form of 
inductive circuit is so convenient for this purpose as a rectangle of 
wire. A wooden frame is constructed having a groove in the edge, 
and in this groove can be laid insulated copper wire, which is bound 
in place by silk or string. The wire circuit is cut at the centre of 
one side and a pair of bullet-shaped spark balls inserted, which slide 
on the wire. The opposite side is cut to insert the condenser. If 
A is the mean length of one side, B that of the other, D the diagonal, 
апа d the diameter of the wire, then the high-frequency inductance 
L for peripheral distribution of current is given by the formula 


4A 
L—92104( (A+B) 10810 BA logie (A4-D)- Blog 10 (B D) 


ABD 
11513 J' 

The proof of this formula is given in the author's book, Тһе 
Principles of Electric Wave Telegraphy," chap. II. The formula 
given by Messrs. Rosa and Cohen in ** Bulletin" No. 93, issued by the 
Bureau of Standards, Washington, U.S.A., is based upon the assump- 
tion of uniform distribution of current over the cross-section of the 
wire, and therefore differs somewhat from the above formula, the 
Rosa-Cohen formula giving a value larger by an amount equal to 
A 4 B 4-d. 

Standard Oscillation Circuits.—The best method of uniting the 
rectangular circuit and the oil condensers to form a standard oscilla- 
tion circuit is as shown in Fig. 4. One end of the rectangle is doubled 
on itself and the condensers inserted, as shown, in parallel. When, 
however. we require standard oscillation circuits of lower frequency 
it is necessary to interpolate in the circuit some more compact form 
of inductance—such, for instance, as a spiral of one layer or a flat 
helix of known predeterminable inductance. The use of spirals in- 
volves. however. a small correction not only for the capacitv from 
turn to turn, but for the change of inductance produced by distribu- 
tion of current, This last can be annulled to some extent by using 
fine stranded wire made up of twisted silk-covered No. 40 copper 
wires. The advantage, however, of using the rectangular inductance 
is that no capacity correction is required. 

Inductance of Single-layer Solenoids.—Numerous formule have 
been given for the inductance of single-layer spirals having various 
dimension ratios. The expression given by Maxwell was shown by 
Weinstein to be not quite correct, and he gave another which was 
subsequently simplified by Stefan, as follows :— , 

3b? + d? 8r IAE 

L ar- + у log, nonum T 16: у? 
where І, is the inductance for steady currents, r is the mean radius 
of the coil, 6 is the breadth and d the depth of the section (rect- 
angular) and C, and C, are constants, which are functions of 6/d or 
d /b and are tabulated in the present Paper. This formula is obtained 
on the supposition that the wire is square-sectioned with infinitely 
thin insulation, and packed so as to fill up the whole of the rect- 
angular space. As, however, the wire used is generally round wire 
with thick insulation, and does not fill up the whole space, a correc- 
tion AL must be made. The actual inductance is then L-- AL 
where AL has the value 4zrn[log,D/d + 01386 +C}, D being the 
diameter over insulation. Maxwell considered that the term C was 
constant, and had a value —0-01971, but Rosa has shown that C is 
a function of the number of layers and windings. Values“ are given 
in the present Paper. 

* Every one engaged in SI MOD CR. research is indebted sooner 
or later to these Bulletins" of the Bureau of Standards. 


Inductance of Flat Spirals.—Flat spirals constitute very con- 
venient forms of inductance, and have been already largely used in 
radiotelegraphy. Upto the present the author believes no one has 
pointed out any way in which the inductance of any given flat spiral 
of insulated wire can be -easily predetermined with sufficient accu- 
racy for all practical purposes. It is clear, however, that the above 
Stefan formula and correction enables us to calculate the inductance 
of cylindrical and also of flat spiral coils, provided that the breadth b 
or depth d are not large compared with the mean radius r. Several 
cases are worked out in the Paper, and experiments made to check the 
accuracy of the predeterminations. The agreement is sufficiently 
close to show that for approximate predeterminations of the induc- 
tance of flat spirals the Stefan formula can be employed with certain 
restrictions. : 

Very convenient forms of variable inductance without sliding con- 
tacts сап be made with flat spiral coils—for instance, two such 


To Induction 
Coil 
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Fic. 4. ARRANGEMENT OF CONDENSERS AND RECTANGULAR CIRCUIT 
TO Form A STANDARD OSCILLATION CIRCUIT. 


spirals may be mounted on hinged boards so as to come more or less 
into apposition to each other (see Fig. 5). The two spirals can be 
joined up in series by a flexible connection, so that when the boards 
are shut up like a book the currents in the two spirals oppose each 
other, and the joint effect is a minimum inductance. By opening 
the hinged boards the inductance can be increased in about the 
ratio of 8:1 without altering the total resistance or introducing a 
rubbing contact. 

We can also mount four spirals on two boards pivoted at the 
centre so as to cross each other, and join up these four coils so that 
when the upper board is turned round through 180 deg. the induc- 
tance varies from a minimum to a maximum value over a consider- 
able range. Such arrangements are useful in tuning coils for radio- 
telegraphic receivers and transmitters. A quadruple flat spiral coil 
of which the inductance can be varied from 28,000cm. to about 
330,000cm. is shown. A pair of flat spirals moving over one 
another with planes parallel, has the peculiar characteristic that the 


Fic. 5.—FolLDINd Boox Form or FLAT Sprra, Inpucrance Corr. 


mutual inductance can be varied from a maximum value down to 
absolute zero by quite a small sliding of one coil over the other. 
Taking advantage of these facts with regard to flat spirals, Mr. Dyke 
has ingeniously constructed a very compact radiotelegraphic receiv- 
ing circuit consisting of variable inductance, oscillation transformer 
of variable coupling and variable condenser, with which he can 
detect electric waves of any wave-length between 300 and 4,000: 
metres. 

Measurement of Spark Frequency.—Hitherto no accurate means. 
of measurement has existed. Some years ago the author devised a 
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without even approaching the spark to be tested, provided only that 
an image of it can be thrown by means of a lens upon a pinhole. 
This improved photographic spark counter is constructed in the 
following manner: А well-made wooden box. perfectly light tight, 
and blackened in the interior, with a door on one side, is furnished 
with а good rapid rectilinear camera lens L at one side (see Fig. 6). 
The lens tube has the usual iris diaphragm. The box is 38 cm. high, 
38 em. wide and 25 cm. broad. The lens tube is prolonged by 
another tube closed at the end, but with a very small hole, Н, in 
the cover. In the interior of the box is & train of clockwork, W, 
which drives round a vertical shaft about 18 times per minute. This 
shaft carries a cubical block of aluminium to the four sides of which 
are affixed carefully flatted glass plate silvered on the surface. This 
cubical mirror M is so placed that it receives & ray passing through 
the small hole in the collimator tube and gathered by the lens and 
reflects it at right angles. or nearly so, so that the ray falls on a slit 
S in the side of the box about lcm. wide and 7 cm. or 8cm. in 
length: Outside the box a plate carrier P slides down in grooves in 
such fashion that when theslide is drawn out the exposed sensitive 
plate glides past the slit in the box. The same clockwork that 
drives round the cubical mirror lowers the photographic plate at a 
uniform rate so that it travels over the slit. If, then, the pinhole 
in the end of the collimator is illuminated intermittently by the 
image of а spark thrown on it, then the ray passing through the 
lens and reflected from a revolving mirror is brought to à focus on 
the photographic plate. and sweeps across it, imprinting an image 
on the plate at intervals depending on the frequency of the spark. 

Four times in each revolution of the cubical mirror block a train 
-of images sweeps over the gradually falling photographic plate, and 


Fic. 6.—PHoTOGRAPHIC SPARK COUNTER (FLEMING). 


‘when this is developed we find it covered with rows of black spots, 
cach of which denotes the occurrence of a spark. It is clear that the 
number of sparks per second bears a definite relation to the speed of 
the revolution of the mirror and to the angle subtended by the slit 
at the mirror, and to the speed at which the photographic plate is 
lowered past the slit in the camera. 

Let l be the length of the slit. € the angle in degrees which this 
slit subtends at the mirror surface. If the photographic plate 
descends a distance d cm. per revolution of the mirror block, 
and takes T seconds to descend D cm., the spark frequency is 


т 


ICT where there are N spark images on the plate іп M rows, 
and W is the width of the plate in centimetres, C being 
= ms The formula is checked by the following device: On the 
shaft of an electric motor is placed a sheet tin disc, 2 ft. in dia- 
meter, having four holes an inch in diameter near the edge at quad- 
rantal positions. Behind the disc is placed a small are lamp so that 
the light shines through these holes. When the motor is run at a 
" eed of. say, 3.000 revs. per min. and its speed carefully deter- 
mined with à tachometer we have flashes of light emitted by the 
ave through the holes at the rate of about 200 per second. If we 
treat these flashes as if they were sparks and photograph them with 
(ле spark counter we then find on developing the plate a number of 
black dots. which are the images of the collimator hole, intermit- 
голу illuminated by the flashes coming at a known rate per second. 


(To be continued.) 


METHODS AND PRACTICE IN THE GERMAN 
ELECTRICAL INDUSTRY. 


Below we give an abstract of the discussion which took place 
at the meeting of the Institution of Electrical Engineers on 
Thursday of last week, when Messrs. L. J. Lepine and A. R. 
Stelling read a Paper on this subject. An abstract of the 
Paper appeared in our last issue :— 


Мг. E. GARcKE said that so far as he was able to judge, the compari- 
sons which the authors made between electrical manufacturers in Ger- 
many and England were well founded. Their conclusions. however, 
in regard to the financial and commercial aspects of the industry in 
Germany and England were apparently formed without cognisance of 
all the facts and circumstances. The inference he drew from their 
conclusions was that this country had nothing to fear from German 
competion provided English financiers and commercial leaders in the 
electrical industry did their duty. That view of the situation was not, 
in his opinion, justified. Without hesitation he affirmed that the com- 
mercial men in this country, when not held back by restrictive legis- 
lation or public opinion, were the most forward in the world. In the 
electrical industry Englishmen were well ahead in the enterprise and 
energy of their commercial men and in the economy and efficiency 
with which they operated their undertakings, and the cost of produc- 
tion compared well with that of other countries : but they were sadly 
behind in the profits they made and in the organisation of the indus- 
try. The English manufacturers’ chief trouble was that, despite low 
costs of production, they could not, under the е legislative апа 
fiscal conditions, make sufficient profits to enable them to compete 
with manufacturers who enjoyed protected home markets. The im- 

rts of foreign manufactures were, as shown in the Paper, very large, 
but they would have been much larger if they bad not already had the 
effect of reducing our prices to such a level that it was no longer very 
remunerative to the foreigner to sell his goods here. If manufacturers 
did not make sutficient profits to cover even their standing charges, 
they were unable to pana usiness, they could not experiment with new 
things, and they could not go in for publicity onterprise, neither could 
they send efficient travellers to foreign countries; and as capital 
could not be otfered a fair reward, thev could not make extensions. 
The reasons why profits were inadequate were to be found in the 
legislative, financial and fiscal conditions under which the industry had 
been nurtured. Many of the difficulties under which they were 
labouring could be ameliorated, but to do so they must organise their 
forces. "The reason why they were not organised was mainly because 
the Institution—which possessed the heart, the nerves and the brains 
of the industry—had allowed its sinews to assume а condition of 
atrophy. They had relied too much on the efficacy of scientific dis- 
cussion, while the Institution had considered it derogatory to under- 
take those active duties which were necessary in order to secure bene- 
ficent legislation and vigorous and healthy development. They also 
had a number of sectional societies and associations which were doing 
excellent work in their respective spheres and with their limited 
mean: but they had no organisation that could undertake the 
co-ordination of their separate efforts, and that could speak with full 
authority on behalf of the whole of the industry on legislative, finan- 
cial and industrial questions. He did not suggest that the Institution 
should descend from its bigh scientific level, but hejdid urge that it 
should abandon the erroneous belief that the scientific interests of the 
electrical industry could be best advanced by an attitude of apathy 
towards the commercial aspects. A recent example of the disabilities 
under which this country was suffering by reason of the absence of an 
adequate organisation was that when the Electric Lighting Act of 
this year was passing through Parliament it was brought to their 
notice that certain clauses were proposed to be inserted in the Bill 
which, if they had become law, would, without a doubt, have put an 
end to further investment of capital in the electric supply under- 
takings in the provinces. However, by approaching the Board 
of Trade and canvassing members of Parliament, a few engineers 
were able to obtain amendments. Surely it was exceedingly unwise 
to allow ап Act of Parliament such as that to become law without 
some representative organisation giving the matter etficient attention. 
Sooner or later the fiscal system of this country would come under re- 
view, and were they going to allow that to be done without any steps 
being taken in the settlement of the question, or were they content to 
leave the matter to be settled by | аюга who probably knew 
nothing whatever of their requirements? Was it wise to attempt to 
divorce the commercial and technical sides of the industry? The two 
branches were inseparably united, and if one was neglected the other 
underwent decline. 

The PRESIDENT here warned subsequent speakers against bringin 

litics into the Institution's proceedings, otherwise these latter woul 

all from their high level. 

Mr. W. RUTHERFORD said that the previous speaker had anticipated 
his remarks, and as the President had put his veto on politics, he 
could only, under the circumstances, suggest for Mr. Garcke’s con- 
sideration thut be might carry the discussion as a sequel into the form 
of an interview with one of the members of the leading daily press. 

Dr. SiLvasvs P. THompson did not know from what experience the 
authors spoke ; it would require a lengthy experience to be sure that 
all the things one might put down as novel were really novel. That 
was true of every country. A foreigner visiting England and looking 
round for a few months migbt be struck with certain things which he 
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thought were new, but which would not be thought new here. He 
was inclined to think that some of the things which were suggested as 
being recent developments in Germany were only recent aspects of 
something that had ee oing on for along time. He agreed with the 
authors that the 18-hour day was a question of great importance. It 
would make an enormous difference to tbe manufacturer. He empha- 
sised the fact that industrial conditions differed in different parts of 
even the same country ; what might be true in Berlin might be incor- 
rect in Munich. It was not tariffs that drove trade out of London into 
Glasgow ог Birmingham; trade fluctuated. He had remarked some 
years ago that manufactures always were more or less of a reflex of the 
surroundings under which they were produced. In this connection it 
was interesting to recall his Royal Society of Arts Paper on arc lamps, 
read in 1889, in which he drew attention to the difference between arc 
lamps made by English firms and those made abroad. The Conti- 
nental lamps looked as though they had been made by clock makers, 
the American looked as though they had been made by makers of 
eewing machines, whilst the English lampe looked as though they had 
been made by engineers. Mr. Esson once made a remark in regard to 
the introduction of three-phase induction motors (which would not 
work unless the clearance between the stator and rotor was reduced to 
something like 1 mm.) that it would require a nation of watch and 
clock makers to produce such a machine. They were, however, pro- 
duced in Switzerland first, and afterwards came to England; and 
now English manufacturers could, according to the autbors, turn out 
three-phase motors even better than those made in Switzerland. 
In 1898 he drew attention, in a Paper at the British Association, 
to the way in which English stations were still being filled 
with small two-pole machines, whereas other countries installed large 
multipolar machines. In that Paper he also advocated three-phase 
induction motors amongst the things in which Englishmen ought to 
make progress. The answer he received from one of the most in- 
fluential manufacturers in this country was to the effect that they had 
been into the question and found that it did not to make multi- 
polar or three-phase machines, and that it was mach etter to stick to 
continuous current; also that it was evident that Dr. Thompson was 
not a practical man, because no practical man would dream of using 
electricity for any intermittent purpose. It was to be regretted that 
students after two or three years’ training had to work for next to 
nothing, and at less wages than a common labourer. In one case 
when, on his recommendation, an old student, who was doing impor- 
tant calculations in the designing office, asked his employer tor some 
better wage, he was shown the pay sheets in which his work was set 
down as “unproductive labour,” whereas labourers were doing ** pro- 
ductive ” work. 

Mr. J. S. RAwoRTH did not agree with the conclusions given in the 
Paper. He was pretty intimate with Germany, and could tell them a 
little about enterprise, as he spent seven years in association with Messrs. 
Siemens, in which connection he became acquainted with most of the 
important electrical men in Germany. The authors had shown that 
the Legislature in Germany had taken very great care of the working 
man, and also considerable care of the capitalist. Не next referred to 
the early eighties when he went into Germany and lighted the first 
public square in Berlin with arc lamps. His firm, the Brush Company, 
then lighted up a mill in Berlin and an opera house in Austria, following 
this up by introducing electric lighting so successfully into the town of 
Temesvar in Hungary that the gas company had to retire. How then 
could they be accused of not being enterprising ? In the Paper the idea 
was given that the German manufacturers worked the business up and 
made the banks, but the actual state of affairs was that the banks 
“ collared” the manufacturing companies. There were two views, 
viz., that engineers had to get their living by utilising capital to good 
effect, and the scientific view of the Institution. If they ever degene- 
rated into the bureaucratic system of Germany they would have small 
opportunity in life of raising themselves to a high position and making 
à good profit in a private business, but about 1 per cent. might succeed 
in getting a first-class position in one of the big companies. The extreme 
economy with which the large German companies were able to work 
was due to the fact that they were in a position to produce enormous 
quantities of material of one kind and thus commanded the markets of 
the world. | 

Мг. А. А. C. Swinton congratulated the Institution on having its 
first commercial Paper. He agreed with the remark made by the 
President the previous evening that they were not behind Germany or 
other countries from the scientific point of view. By supplying elec. 
tricity at a lower price, however, it did not necessarily mean commercial 
supremacy. Thereal criterion to his mind was—Were larger profits made ? 
None of the undertakings of the large electrica! supply investment com- 
pany in which he was interested paid even 6 per cent., whilst in Germany 
that was a minimum figure. The Board of Trade returns were, he 
thought, in а minor degree responsible for such a miserable state of 
affairs. Hcw could one hope to do profitable business when one had to 
publish to one's competitors every detail of one's costs? The most 
important faetor, however, was municipal trading. Municipalities 
could borrow money comparatively cheaply. "That was, of course, good 
for the consumer, but not for the industry, which wanted profits. Com- 
panies were more economical than municipal undertakings ; but owing 
to the pace set by the municipalities, not only were the supply com- 
panies outside of London unable to make good profits. but it was very 
difficult to get money with which to carry out new work. They were 
accused of want of enterprise; but what was the good of enterprise 
without money? It was the financial people of this country,who lacked 
enterprise, but one could not blame them. Financial men wanted 
profits also, and if there were no profits they would not find the money. 


| 


He then referred to the case of Newcastle, where electricity supply had 
always been in private hands, and which town had become an electrical 
centre. It had also, as a result, become a centre for obtaining financial 
help for electrical schemes. People in Newcastle put their money into 
electrical supply companies and got good dividends, and were ready to 
put it into others. The Scarborough and Cambridge undertakings were 
originally almost entirely financed from Newcastle. He cited several 
similar instances. If, instead of electrical supply and tramway under- 
takings being in municipal hands they had been left to private enter- 
prise the local people with money would have found them profitable 
undertakings, and would have been ready to find money for new enter- 
prises in other places. 

Mr. W. M. Morpey said they all knew that profit making was a very 
important branch of engineering. and they were glad that the authors 
had approached that side of the question in a spirit that was not in any 
way objectionable. Unfortunately, it was true that some of our elec- 
trical undertakings in this country were not doing well, but in most cases 
he did not think the fault was due to the engineering. He agreed that 
the Institution's business was to consider science and its applications to 
engineering. One could not help realising in these days that people's 
views on industrial questions were often dependent on the political party 
to which they belonged. The only safe course was to keep away from 
politics. In regard to manufacturing profit, they might very well look 
at the results obtained in the iron industry. When it was found that 
the production of iron was greater than the demand they shut down 
some of their blast furnaces and reduced their production. In this 
country it was the manufacturing businesses in particular that had done 
badly. This, he believed, was accounted for by factories having been 
multiplied to such an extent that the work was not enough to keep 
them all busy, and prices had come down. The capitalists who had put 
up some of the largest works were responsible for this. No one who 
knew the electrical industry could say that there was not an enormous 
amount of electrical manufacturing work being done. It was greater 
than it ever had been, as was, within his own knowledge, proved by the 
large and increasing production of iron used in the manufacture of all 
sorts of electrical machinery. Mr. Garcke had blamed the Institution 
for not trying to get the 1909 Electric Lighting Bill modified in the 
interests of the industry. The Institution had, however, never lagged 
in its duties to the industry. Although the fact had not been adver. 
tised, the Institution had had a special committee to deal with the 
subject of the Bill, a deputation of the Council was received at the Board 
of Trade, and the communications it made were not less important or 
effective than those put forward by others. It had been said that 
technical initiative was lacking in this country, but he did not believe 
it. The greatest advances in engineering of recent years were made in 
this country, and were being copied by other countries. Parsons had 
revolutionised steam engineering and it looked as if a great advance in 
the production of gas power had been made. He referred to the very 
remarkable gas pump of another Englishman, Mr. Н. А. Humphrevs. 
He did not agree with the German practice of dictating to the customers 
what they should instal; it was never good for the manufacturers in 
the long run. He remembered in the early days strong efforts being 
made to standardise electrical machinery, and manufacturers had since 
been trying to standardise things which they must know would be 
obsolete in a few years. The Institution should—and did—try to keep 
the balance even between the efforts of one section and the efforts of 
another, and the result had been technically excellent. He did not 
believe one could not get in Germany or in America electrical machinery 
to comply with a strict British specification. A good deal had been said 
about the difficulty of getting money into our industries. It was the 
undertakings which had not been successful that found the difficulty 
the greatest, and they reflected unfavourably even on things that had 
not been unsuccessful. 

Mr. Т. Rich asked why, if it was correct that electrical engineers in 
this country could turn out cheaper and better machinery than other 
countries, they should have to stand aside in great enterprises, such as, 
for instance, the Victoria Falls scheme? Не thought the answer was 
that in the case of international competition the question was decided 
by financial considerations before techincal conditions were considered 
at all. This was just where the average English company was at a 
disadvantage. English firms were losing business everywhere because 
they would not give the same terms as German firms. If they had the 
money they could give as goo, or even better, terms than the Germans. 
It might be said, he thought, that English electrical industry during 
the last 30 years had had obstruction which was unparalleled in any 
other industry in the world. A remark was made to him the other day 
that English electrical engineers were out of date, as they did not have 
light railways and high-tension wires, as in Germany and Switzerland. 
His answer was that this was duc to the Board of Trade, and since the 
Light Railways Act was passed there had not been a single genuine 
electric light railway built in this country. On visiting Germany he was 
struck by the fact that it was an industrial nation, and there was strict 
co-operation between the legislator, the financier, the manufacturer and 
the local authority. He did not agree that the German electrical engi- 
neer received a better technical education than those in this country. 
They had, possibly, better opportunities; but the average German 
student spent more time in amusement than the student in this country. 
Thus, in Germany there was an immense number of semi-educated men, 
with the result, shown in the Paper, that the technical men were poorly 

aid. 

а Мг. А. В. SrELLING (in reply) considered that the criticisms they had 
heard gave the manufacturers food for thought. In regard to enterprise 
in commercial matters, a representative of a large firm the other day 
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told him that one reason why English manufacturers got left” was 
that they would not study local requirements. Another representative 
remarked that English agents stood still and expected work to come to 
them through the virtue of their good name, whereas German agents 
looked for the work. Those were two very important remarks which 
went to prove their statement that English manufacturera lacked com- 
mercial initiative. He quoted a case in China, where one German firm 
had 14 Europeans on their staff. A curious fact about the Chinese was 
that if they saw a plant running they wanted one exactly like it, and what 
was more, they insisted upon having it. This justified the upkeep of 
large showrooms such as these firms possessed in China. Another instance 
was in India—a purely British possession—where the increase in German 
trade was truly remarkable. From 1907 to 1908 the German exports 
of lamps to India had increased 50 per cent. in value, and now amounted 
to £30,000 per annum ; instruments had gone up by 250 per cent., and 
machinery by 75 per cent. If German trade improved, it must be at 
the cost of England. Не heartily endorsed the remarks of Mr. Rich ; 
but in connection with '* the greed of capitalists," conditions in Germany 
were different, and he believed the law was that no shares could be issued 
of less value than £50. This had a restrictive effect upon small investors. 
and it was found that the chief investors were men with a large amount 
of capital at their disposal. These syndicates of large capitalists who 
backed electrical undertakings held shares in the most varied concerns, all 
productive; that seemed to prove that judicious finance would help 
electrical undertakings. The lack of profits was certainly due to restric- 
tive legislation; but, in spite of this, all large firms in Germany had 
increased their dividends by 1 per cent. The only inference was that 
this was due to increased foreign trade. In Germany, America and 
Switzerland the manufacturing firms were essentially native, but in 
England we had German and American manufacturing firms as well as 
the more thoroughly English. No other country had such a hetero- 
geneous collection of manufacturing concerns, and it was usually these 
foreign concerns which were paying the lowest dividends, under-cutting 
prices, and causing the English industry to suffer. If English firms 
wished to expand their trade abroad, something must be seriously 
attempted to improve conditions at home. 


EFFICIENCY OF SHORT-SPARK METHODS OF GENE- 
RATING ELECTRICAL OSCILLATIONS, * 


BY W. Н. ECCLES, D.SC., AND A. J. MAKOWER, М.А. 


Summary.—The authors describe apparatus which they have used 
for measuring the efficiency of the form of discharger employed by von 
Lepel. Particulars of their tests are given. he highest overall 
efficiency recorded is 14:4 per cent. 


The evolution of the methods of generating powerful electrical 
oscillations for the purposes of wireless telegraphy has led in recent 
years to the gradual replacement of long spark-gaps and high poten- 
tial differences by short-gaps and comparatively low potential dif- 
ferences. For successful working with short gaps it is essential that 
the electrodes between which the discharge takes place should be 
kept cool, otherwise metal evaporates and an arc is established. 
Fessenden, Marconi and the Telefunken engineers have developed 
various methods. The extreme case is exemplified by the system 
advocated by Von Lepel in which a potential of only 500 volts is 
used and the electrical discharge takes place between two water- 
cooled metal plates only a fraction of a millimetre apart. In October, 
1906, Max Wienf published an acoount of his investigations on the 
oscillatory discharge between metal surfaces placed very close to- 
gether; it is doubtful, however, whether it should be described as an 
arc or as а series of sparks. In Wien's experiments the phenomena 
occurring in the oscillatory circuit were examined by the aid of a 
resonant circuit coupled loosely with the shunt circuit, aud he found 
that there was practically only one oscillation present in the resonant 
circuit, this oscillation possessing the unaltered natural period of the 
resonator. This fact led him to the conclusion that the circuit under 
test acts only for a very brief period on the resonant circuit, that its 
action must be in fact a short-lived electromagnetic impulse, that 
this impulse from the primary circuit endures only while the dis- 
charge is in progress, and that when this has finished the primary 
circuit opens and the secondary resonating circuit continues to oscil- 
late freely in its own natural period unaffected by the now open 
primary circuit. Whether long-gaps (the gas heated by the discharge 
being removed bodily from between the electrodes by a blast of 
air or other suitable gas) or short-gaps (wherein the heat is ab- 
stracted from the gas through the mass of the electrodes) are used, 
it is an obvious advantage to arrange that the electrodes themselves 
are well cooled, for instance by making them hollow and passing 
cold water through them. 


trical Engineers. 
t Deutsch. Phys. Gesell. Verb.,“ Heft 20, pp. 486 489. 
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The above considerations enter into the operation of the form of 
discharger used especially by von Lepel for generating high-fre- 
quency oscillations for wireless telegraphy, and with a view of inves- 
tigating the efficiency of such a method the following apparatus 
was used by us. Fig. 1 shows the discharger, consisting of two 
parallel surfaced copper plates between which the discharge passes 
and which form the opposed faces of the metal boxes B,, B,. 
These boxes are supplied with flowing water by means of rubber 
pipes, and the discharge surfaces are kept at the correct distance 
apart by means of one or two paper rings, the thickness of which 
has to be chosen to suit the supply voltage and the current flowing. 


Connection to the rest of the circuit was made by soldering leads to 


the boxes. For the purposes of wireless signalling this discharger 
1з connected as shown in Fig. 2, in which II represent choking coils, 
RR regulating resistances, and S the main switch in the supply 
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leads. The primary oscillating circuit is formed by the inductance 
L and the capacity C. and the secondary circuit by the aerial con- 
ductor whose capacity to earth is K, the inductances N and L, and 
the condenser C. The last-named path must be tuned by trial to- 
the oscillating circuit, L.G.C. If much energy is to be delivered. 
from the mains to the primary condenser, this condenser must be 
of considerable capacity. А large condenser also favours the work- 
ing of this method by furnishing at the moment of its discharge a 
reverse current of sufficient magnitude to cancel the main current 
in the gap and thus accomplish the extinction of the arc. 

The overall efficiency of the process is obtained by dividing the 
energy radiated by the energy taken from the direct-current mains.. 
This figure has in the best case а very low value owing to the large- 
proportion of the total energy that has to be wasted in the ballast 
resistance R. Another figure which is often given for the efficiency 
is obtained by dividing the energy radiated by the energy supplied: 


Earth 


at the gap terminals. Аз there is no direct way of measuring the: 
energy radiated from an aerial wire, we used in our experiments a. 
special resistance (having a high-frequency value of 38 ohms) instead 
of an aerial for dissipating the energy. It was connected in the 
secondary circuit as shown in Fig. З at r. The capacity of the 
aerial was at the same time replaced by an air condenser, K, con- 
sisting of alternate sheets of zinc forming one pole and of glate glass. 
coated on one side with tinfoil forming the other pole. The sheets 
stood on edge and rested on ebonite supports and had each an area 
of 18in. by llin. The distance between the active surfaces was 
about łin., and the capacity could be varied by removing plates of 
The condenser C consisted of sheets of tinfoil: 
of area 10 in. by 10 in. pasted on to the surface of micanite board of. 
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the whole was clamped tightly together in a wooden press. H and 
H' are hot-wire ammeters used merely as indicators. The resistance 
r was placed in a small calorimeter containing paraffin oil and pro- 
vided with a stirrer and delicate thermometer. .The ballast resis- 
tance R in the ma‘n circuit consisted of No. 30 bare Eureka wire 
wound on a wooden frame, the whole being placed іп a calorimeter 
containing paraffin oil. The resistance was varied by so‘dering leads 
to different places along the wire. "The calorimeters enabled the 
energy passel on to the secondary circuit аз electrical oscillations 
and the heat wasted in the ballast resistance to be measured simul- 
taneously. For determining the heat wasted in the arc, water at a 
steady inflow temperature was passed from a tank through the box 
electrodes into glass measuring vessels. The difference between the 
temperature of the water in the tank and that of warm water col- 
lected in the measuring vessels furnished a tolerably good estimate 
of the heat wasted at the gap. The electrical dimensions of the 
apparatus were: L=8-0 microhenrys, C— 0:041 mfd., N— 171 micro- 
henrys, K=0-0019 mfd. The supply voltage was 500 volts. The 
frequency of the oscillations was 294,000 cycles а second, and there- 
fore the wave-length was 1,020 metres. 

The results of some of the experiments are set out in the tab'e :— 


Short-circuit current.| Current during run. | 7. ». 
1:46 077 to 09 0-489 | 0144 
1-46 0-8 to 1-0 0378 | 01920 
1:87 " 0446 |  .. 
2:10 1:4 0:406 0-055 
4°70 3°4 0:357 0:046 
6°75 0186 | 0:012 


The short-circuit currents shown above were the currents that were 
found to flow when the line voltage was applied to the circuit with 
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the gap shorted. у represents the efficiency exclusive of the losses 
in the ballast resistance. 5“ represents the efficiency including the 
losses in the ballast resistance. The highest overall efficiency re- 
corded in all our experiments was 14:4 per cent., as above. The 
values for the overall efficiency become lower the greater the current. 
This is, perhaps, due to the difficulty that is experienced in keeping 
the arc in an active condition throughout a run, a difficulty which 
becomes greater the greater the current that is flowing. It would 
seem that there were two kinds of discharge: one producing oscilla- 
tions and the other not being active in that way—the former being 
obtained when the electrodes are thoroughly cool, the other when 
they become heated. In actual practice, when the oscillations are 
being used for wireless signalling, the discharge is broken up into dots 
and dashes and so the heating of the electrodes may be so much 
less than in our continuous runs that somewhat higher values of the 
efficiency may be obtained momentarily. It has been stated that 
overall efficiencies of 60 per cent. have been obtained, but the above 
measurements cast some doubt on the rough estimates published 
hitherto. 


ELECTRIC CRANES.* 


BY H. H. BROUGHTON. 
(Continued from page 226.) 


Summary.—Ín this article several of the problems entering into the 
design of the slewing mechanism are dealt with. The method of 
determining the size of motor, when the several resistances are allowed 
for, is described; and the designs of roller bearings is considered atsome 
length. Typical examples by leading British and German firms, are 
given of slewing mechanisms, roller and footstep bearings, pressure 
rings, pillar bearings, and turntables. 


Details of the footstep bearing, and of the slewing 
mechanism and pressure ring for a 100-ton crane are shown 
* Copyright All rights of reproductiou are reserved, 


thickness 0-01 іп. Alternate sheets were connected together, and | in Figs. 121 to 123. Thecrane was designed and constructed 
‚ by the Maschinenfabrik Augsburg-Nu nburg for the Dublin 
Harbour Board. Referring to Fig. 121 it will be seen that 


the rollers, of which there are 30, are 10} in. (260 mm.) 
long, and 7 in. (177:6 mm.) mean diameter. 
the rule given above, the safe loa1 on the bearing amounts 
to 300x10:25x7x30/2240—290 tons. The rollers are 
carried by pins lsin. (40 mm.) diameter in а cage com- 
posel of two concentric angles and a circular plate with 
bronze-bushed bearing (134 in. (350 mm.) diameter in the 
centre. Five box castings, shaped as shown, and plates 
secure the outer ring to the inner ring. Twothrust washers 
are inserted between each roller and the outer ring, and the 
rolleis are kept in exact register by suitably shaped locked 
nuts. Thecare taken by the designers to ensure efficient 
lubrication is evident from the drawings. 


Fic. 120.— DETAILS oF SLEWING MECHANISM AND ROLLER BEARING 
FOR A 10-TON JIB CRANE. 


The roller paths (Fig. 122) are heavy steel castings of box 
form. To ensure a uniform distribution of the pressures, 
the foot of the crane rests in a semi-circular bearing 254 in. 
(650 mm.) long, and 114 іп. (300 mm.) diameter in the 
upper roller-path casting. To take the horizontal pressure 
pivot, 134 in. (350 mm.) diameter is formed on the upper 
roller path, and this works in a bronze-bushed bearing 

123 in. (315 mm.) long in the bottom casting. 
A typical example of slewing mechanism and roller bear- 
‘ings for a 10-ton jib crane is illustrated in Fig. 120. The 
construction of the curb ring and of the cob-web will be 


| inferred from the drawings. 


The general arrangement and details of a step-bearing 


D 


Acvording to 
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for а crane of the “ Fairbairn” type are shown in Fig. 125. | Fig. 126 shows the construction of a pillar bearing for a 
There are 12 rollers of forged nickel steel, each 6 in. long, | 3-ton elevated locomotive crane with a maximum over- 
and inner and outer diameters of 2-4 in. and 4 in. respec- | hang of 45 ft., made by the Stuckenholz Co.* 

tively. The bearing pins are {in. diameter and about Referring to the drawing it will be seen that the bronze- 
2 іп. long. The mean diameter of the roller-path is 2 ft. | bushed casting C, to which the horizontal jib is attached, 


1. p ; : - 265 - 
| 16933 а -- 430 „5 


Fio. 121.—DkraAtrLs Or Live Rinc FR FoorsrTEP BEARING SHOWN IN Ес. 122. 


The,rollers are carried in a gunmetal framework of the | rests with a steel friction ring R on a cylindrical casting Н 
form shown, and in order to facilitate the removal of any | with steel ring F. This casting is kept in position against 
of the rollers, the outer ring of the framework is made in | the cap E by means of a key. Between H and F is in- 
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Fic. 122.— DETAILS OF UPPER AND LOWER ROLLER PATHS FOR THE FOOTSTEP BEARING OF A 100. TON 
HAMMER CRANE. 


four pieces. The top and bottom tracks are formed on the | serted the toothed slewing ring S, made in two part s, and 
steel castings which carry the foot of the crane and the | provided with gun-metal friction discs each side. T hus it 
pivot bearing. The pivot or centre-pin is 7 in. in diameter - FF 


: : E : . * There are several novel features in the design of this crane. For 
and 1} in. thick. То protect the Ing, а circular iron shield further details the reader is referred to a Paper on " Modern Cranes " by 


in two pieces 18 provided. | à. Muller, in Zeitschrift des Vereines Deutscher Ingenieure, Series 1905. 
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will be perceived that the slewing ring is held in position by 
frictional resistance. This obviates the danger of break- 
age of parts of the slewing gear in the cvent of the crane 
being suddenly started or stopped. 

In the jib cranes made by the Benrather Maschinen- 
fabrik, the pillar bearing depicted in Fig. 124 is used. From 
the drawings it will be inferred that the bearing has sphe- 
rical surfaces, and that the arrangement is such that the 
weight of the crane, when slewing without load, is taken by 
the pivot. The method of mounting the pivot is evident 
from the sectional elevation. It is interesting to note that 
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mitted by а worm and worm wheel То bring the turn- 
table quickly to rest, after the current is cut off, an electro- 
mechanical brake is fitted to the worm spindle. The 
revolving portion is kept central by eight guiding wheels, 
each 15 in. diameter and 33 in. in width, arranged in two 
sets, one below the other and 6 ft. 10 in. centres apart. 
The top set bear against the inside of the roller path, which 
is bolted to a stiffened plate secured to the upper flanges of 
the cross-girders, and the bottom set bear against the 
inside of a ring of 7 section secured to the underside of the 
cross-girders. These guiding wheels are carried by cross 


— 
—=— 
— 
— 
— 
wwe 
— | 
ww 
oe 
— 
P 
—À 
— 
— 
— 
— 
— ů 
— 
— 
— 
— 


Fic. 123.— DETAILS ОЕ SLEWING MECHANISM AND Pressure RING For А 100-TON HAMMER CRANE. 


this style of pivot was adopted for the cranes on the Küh- channels riveted to the channel uprights to which the jib 
warder Quay, Hamburg. is attached. The remaining details will be inferred from 
An example of a fixed turntable for a 6-ton overhead | the drawings, for which we are indebted to the proprietors 
travelling jib crane, by the Stuckenholz Co., is depicted in | of the “ Engineer. 
Fig. 127. The turntable is built up of figured sections and | DERRICKING MECHANISM. | | 
plates to the form shown. It is carried on the roller path. When a jib-crane is provided with a mechanism which 
by two cast-steel wheels, 20 in. mean diameter and 34 in. | will enable the operator to alter the radius of the jib, the 
in width. Keyed to the axles which carry these wheels | area commanded by the hook is increased ; thus, a jib- 
are two bevel wheels, one on each axle, which mate with a | crane of 60 ft. maximum radius may be arranged in such a 
common bevel pinion, and motion from the motor is trans- | way that the book commands an area defined by two con- 


— . — — ЖЫ _ 


390 


THE ELECTRICIAN, DECEMBER 17, 1909. 


centric circles of 120 ft. and 48 ft. diameter. Speaking 
generally jib-cranes of British manufacture are provided 
with such a mechanism. Continental builders, until quite 
recently, only provided a derrick motion on cranes of large 


the jib from running down when the motor is not being 
worked, an electro-mechanical brake, interlocked with the 
controler, is fitted to the worm spindle. Rheostatic 
braking positions are also provided in the controller. Аз 
an additional safeguard a limit switch should be fitted for 
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Fic. 124.—PILLAR BEARINC BY BENRATHER MASCHINENFABRIK. 


capacity, but at the present time there seems to be a ten- 
dency to fit derricking mechanism on all cranes of this 
class. 

The derrick motion may be operated by a motor and 


SCALES. 
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| £. 3: 4. 5.6 7 Bhs; 


Fic. 125.—Ster RoLLER BEARING. 


double reduction worm or spur gearing, driving a barrel 
which coils steel wire rope passing over pulleys mounted in 
sturups at the ends of the tie-rods. In order to prevent 
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Fic. 127.—TURNTABLE FOR 6-TON OVERHEAD TRAVELLING CRANE 


cutting off the current at the maximum and minimum 
radius, and in every case a simple form of radius indicator 
should be provided in full view of the operator. 
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Ап alternative construction,* particularly suited to | 


cranes of large capacity, is to use two screwed steel spindles 
which mate with bronzed nuts fixed to the jib in such a 
manner that when the spindles rotate, the jib may thereby 
be raised or lowered. The nuts, as well as the spindles, 
rest on cross-bearings which pivot round horizontal axes. 
The spindles are fitted with bevel wheels which gear with 
wheels keyed to а cross-shaft, and motion from the motor 
is transmitted to this shaft by a train of spur gears. 

Under certain conditions, with ordinary derricking 
mechanism, the variation in the vertical position of the 
load may be а serious drawback. То overcome this а 
mechanism has been devised which is such that the load is 
derricked in and out horizontally. 


(To be continued. ) 


BARBER’S RADIAL AXLE TRUCK. 


The excessive wear of rail grooves and flanges of car wheels is a 
source of serious loss on most tramway systems, and any means of 
minimising such loss would be welcomed by both tramway managers 
and the public generally, since the noise made by cars passing round 
curves in the track causes much annoyance to residents in the neigh- 


Fic. 1. 


bourhood. A new form of radial truck which was fitted a few months 
ago to one of the cars of the London United Tramways (Ltd.), and 
which is said to have proved very satisfactory up to the present time, 
should do much to minimise the wear of wheels and rails if the claims 
put forward by the manufacturers are substantiated after a more 
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Fic. 2.—BARBER’S RADIAL AXLE TRUCK. 
Scale: } in. to 1 ft. 


lengthy test. The truck has been designed by Mr. T. W. Barber, and 
is being placed on the market by the British Radial Axle Cars (Ltd.). 

The track of the London United Tramways includes many very 
sharp curves, up to 28 ft. radius, and double-bogie cars with an 
overall wheel base of 14 ft. 6 in. are mainly used. The truck de- 


* Described in Engineering, June 7, 1907. 


‘Longitudinal Section 


signed by Mr. Barber has a 12 ft. wheel base, and six wheels, as 
against theeight wheels on the existing double bogie-cars. It has also 
been designed to utilise the wheels, axle boxes, motors, brake gear 
and other parts of existing cars in order to minimise the cost of 
conversion. 

The invention is based upon the geometrical fact that three straight 
lines (A in Fig. 1) of equal length (i. e., three axles), if connected by 
four diagonals, B, of equal length, will alwaye be radial to curves of 
any radius drawn through the ends of the axles. Three axles and 
four links connecting the six axle boxes are therefore required in the 
Barber truck. | N 

Fig. 2 shows the latest form of this truck. The end (driving) axles 
are each mounted in a frame having a limited swivelling movement 
on rollers in the circular ends of the fixed main frame. The central 
axle is also mounted in а frame which has а limited transverse 
movement in the main frame, and is also upon rollers. The crossed 
links connect the axle boxes or guides of the middle axle (which 
carries only about 10 per cent. of the load) with the frames of the 
driving axles at points which give a true radial movement to the 
driving axles. The motors have each a single spring suspension 
upon the axle frame and bearings on the driving axles. They, of 
course, swivel with the axles, as does also the brake gear for each 
driving axle. In entering or leaving a curve it is stated that the 
leading axle does not suddenly jump from the parallel to the radial 
position, but assumes its new position in a distance cf about 6 ft. 

The truck shown in Fig. 2 is an improved design compared with 
the truck under trial on the London United Tramways. In the 
newer design the truck is strengthened and stiffened in the vertical 
direction by the construction shown in Fig. 2. 

In view of the interest which is being taken in the Barber radial 
axle truck—several Corporations are con:idering adopting it for their 
tramways—we are pleased to be able to give the following report 
(slightly abbreviated) by Prof. G. D. Aspinall Parr, of Leeds Univer- 
sity, on tests which he recently carried out by permission of the 
London United Tramways (Ltd.) on a section of their track. 


COMPARATIVE TESTS MADE BETWEEN A BARBER'S PATENT RaDIAL AXLE 
TRUCK AND AN ORDINARY Boar TRUCK. 


The bodies of the two cars were exactly similar in all respects, each 
being capable of seating 69 passengers. The driving controllers and 
motors on both were also exactly similar in type, make and rating, &c. 
Car No. 4, however, had an ordinary double-bogie truck with an overall 
wheel base of 14 ft. 6 in., that of each bogie being 4 ft. 6 in., and the total 
weight of the car 8-5 tons; whilst car No. 52 had a Barber radial axle 
truck with a maximum overall wheel base of 12 ft. and the total weight 
of the car was 8 tons. The wheels and axles were those originally form- 
ing the double bogie truck of car No. 52 before conversion. This reduc- 
tion in weight, due to the Barber truck, has been allowed for in com- 
paring the results. The second notch only 
of the driving controller on each car was 
used throughout the tests, so that both 
cars might enter the curves at the speed 
corresponding with that on the straight 
level track. 

In all, 81 observations were taken with 
the above two cars running on the second 
notch of the controller, 35 being inside 
the car depot and 46 on a fixed route 
outside. Each observation consisted of 
simultaneous readings of the voltmeter, 
ammeter, energy meter, time, and position 
on and nature of track. 

The track used in the depot was approxi- 
mately 440 ft. long and contained threc 
curves, each from 30 ft. to 40 ft. radius, 
and totalling about 150 ft. Owing to the 
difficulty of giving curves for this portion 
of the test the total energy consumption 
for running each car three times on this 
track at the same speed and voltage was 
obtained, viz., for car No. 52 with Barber 
radial axle truck, 0:311 unit: for car 
No. 4, ordinary bogie, 0-525 unit. Thus 
the radial axle truck shows a saving of just 
40 per cent. on the ordinary bogie truck. 

The track outside the depot, on which 
the remainder of the tests were made, was 
a few yards short of 1 mile and consisted 
of curves, straight lengths and gradients. 
With a few exceptions (two curves of 
130 ft. and 250 ft. radius respectively) 
the curves were of ‘much larger radius 
and composed most of the track. The observations were taken on the 
straight and on the curves both outwards and inwards with each car. 
The power required in watts at each point is shown by Fig. 3. From 
this it will be seen that the percentage increase of power absorbed on 
curves is much greater with the ordinary bogie truck than with the 
Barber radial axle truck. This can otherwise at once be inferred by the 
sensation and indications to any occupant of the car. Thus, with car 
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No. 4 (ordinary bogie truck), the sharper curves produce the common 
grinding sound between wheels and rails accompanied by considerable 
vibration. All this is absent in car No. 52 with Barber's radial axle 
truck, which glides smoothly round the sharpest curves of 30 ft. to 40 ft. 
radius. The saving with the latter type of truck in wheel and rail 
renewals must therefore be considerable, even compared with the 
ordinary bogie truck, and very much more so over rigid four-wheel 
trucks. The meter readings for the same voltage and speed and weight 
showed a percentage reduction of energy of 24-4 per cent. for the car 
fitted with the Barber truck, as compared with the ordinary bogie car, 
on the outward journey, and a saving of 22:5 per cent. on the inward 
journey. 

It is also worthy of notice that the radial axle truck is, from its prin- 
ciple, less liable to leave the track than the ordinary bogie or rigid trucks. 
When, however, it does, no difficulty is experienced in returning to the 
metals. This I tested on car No. 52 with the Barber patent truck, which 
was run off the metals, the front driving and pony axles taking the setts 
for 33 ft. On reversing the motors the car ran back at once to the metals 
wi fe trail which deviated only 6 in. at its widest part from the trail 
which it made in running off. 

It should be remembered that the Barber truck has only two driving 
axles 12 ft. apart, on which the whole weight of the car rests, the pony 
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FIG. 3, 


wheels taking no weight. The adhesion between the wheels and rails is 
far greater than with the double-bogie truck, while the friction is much 
less, and very much less than in four-wheel rigid trucks with a 6 ft. wheel 
base, the much greater wheel base being a great advantage in com- 
parison with that of the last-named truck in preventing the car from 
pitching. 


MERCADIER’S SYSTEM OF TELEGRAPHY. 


Summary.— A description is here given of M. Mercadier's system, in 
which vibratory currents are used and, as receivers, telephones tuned to 
respond to one particular note, so that a number of messages can be 
sent simultaneously on the same line. 


The Mercadier system of telegraphy by the use of vibratory 
currents, to which we have referred briefly from time to time, 
has now entered upon a very successful stage of development, 
especially since the tests which were carried on by the French 
Government with a view of using it on the existing telegraph 
lines, all of which, it will be remembered, are controlled by the 
State. Messages were sent between Paris and Havre, Paris and 
Marseilles, and last between Paris and Lyons, and from 12 to 18 
messages, and even more, can be exchanged on the line at the 
same time. 

It will be remembered that M. Mercadier, who is one of the 
leading engineers of the Telegraph Department and director 
at the Polytechnic Institute of Paris, designed his svstem so 
as to work the transmitters and receivers upon vibratory cur- 
rents. Each transmitter gives a current of a different pitch, 
corresponding to a musical note, and each of the selective re- 
ceivers will respond to this particular note and to no other, so 
that we can work between one transmitter and receiver without 
affecting the other instruments. In this way it is possible to 


operate a multiple system and to send a number of messages 
over the line at the same time. М. Mercadier was aided in 
developing his system by M. Magunna, a leading telegraph 
engineer. 

At the transmitting end of the line there is used an instru- 
ment which is designed to produce the vibratory currents. 
When in operation the instrument sends into the line а vibra- 
tory current which is produced continuously. In order to 
make the signals, dots and dashes, or the impulses for work- 
ing a printing telegraph, a key is used to give the make and 
break of the vibratory current just as for continuous currents. 
We will refer in the first place to the vibrating device. This 
is based on the action of a tuning fork, which is kept in con- 
stant vibration by an electromagnet. In Fig.l there is mounted 
an electromagnet, E, in a fixed position between the prongs of 
the fork. Each of the prongs carries a steel wire contact piece 
of 44; in. diameter, which is designed to make contact with a 
platinum plate mounted on an adjusting screw, A, which can 
be regulated by the screw device VC. One pole of a battery, 
P+, is connected to the electromagnet, and the other pole, 
P—, to the metallic mass of the interrupter, while the other 
end of the magnet is connected to the mass of the tuning fork. ` 
When the fork is in the normal position there is a contact 
between each of the steel points and the corresponding platinum 
plate, but this causes the current to flow into the electromagnet, 
attracting both prongs of the fork at the same time, thus caus- 
ing the fork to vibrate at а definite rate, corresponding, for 
instance, to the note sol in the musical scale. 

It may be noted how the vibratory current is obtained from 
this tuning-fork device. Owing to the effect of the battery 
current, there is produced a magnetic field in the electromagnet 
core and also in the ends of the prongs lying next it. When the 
fork vibrates this causes the distance between the prongs and 
the iron core to be greater or less, and the magnetic field is 
alternately increased and diminished thereby. Such a fluc- 
tuation of the field reacts upon the wire of the coil and gene- 
rates in it an undulatory current whose rate of vibration is 
naturally the same as that of the fork—that is, if the fork 
represents the note /a, corresponding to 435 vibrations per 


second, the resulting current will also have 435 undulations or 


periods per second—-and experience shows that this current 
has very regular waves, such as we find in alternating currents. 
Such waves exist along with the direct current which comes 
from the battery. Owing to the fact that there is always a 
a spark between the point and the plate, the current dies down 
gradually and in this way it has а regular wave form. 

In order to take off the vibratory current for use on the line, 
one connection is taken from each end of the electromagnet, 
or, what is the same thing, one wire from P+ and one wire 
from the metallic mass are connected to the binding posts TT. 
The vibratory current will, therefore, be given off from TT to 
the line. Any direct current which is also given off will have 
no influence upon the line, as will be further seen. Referring 
to Fig. 2, there is shown the tuning fork device E, which is to be 
connected to the line (7. From each of the terminals of the 
fork device (as seen above) a wire is connected to the primary 
of a small transformer, T, represented at 1, so that the vibratory 
current flows in the transformer, and is given out at the same 
rate of vibration by the secondary of the transformer. The 
secondary is connected to the line СЇ through a contact key of 
the usual kind, mn, and, in consequence, the vibratory current 
corresponding to that of the fork is sent into the line and into 
the receiving station located at a.distance. There are a num- 
ber of tuning-fork instruments connected to the same line, but 
the tuning fork of each one is selected to give a different note 
of the scale, and thus the three forks which are shown here 
will give the notes do, m? and sol respectively. and the periods 
of the three currents are thus different. We can now send 
Morse signals from one of the kevs, and the current will go to 
the distant station through the apparatus seen on the right (to 
which we will refer below) by means of the lines 1 and 2, where 
the signals will be taken by a suitable receiver. Supposing that 
we have at the other end three selective receivers, each of 
which is tuned so as to respond to а single vibration and no 
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other, the Morse signals from key No. 1 will be taken by re- 
ceiver No. 1, those of key No. 2 by receiver No. 2, and so on. 
As is well known, we can send a number of vibratory currents 
at the same time over a line without interfering with the effects 
of each, it 1s evident that kev 2 can send independent signals 
at the same time as key 1, and each message will be read in the 
corresponding receiver and in no other. Thus we can send а 
number of messages over the line at the saine time and these 
will be quite independent. 

One of the most difficult problems to be solved in the use 
of a vibratory system of this kind is to find a selective receiver 
which will work properly on such currents. M. Mercadier uses 


Fic. 1—VIBRATING DEVICE. 


for the purpose a vibrating device known as a mono-telephone. 
It is evident that an ordinary telephone can be employed to 
take the messages by ear, but it could not serve for the present 
system, as it would respond to the signals of any pitch of the 
scale, and would not, therefore, be selective for a certain pitch. 
On the other hand, it is desired to have the device work as a 
relay, so as not to be obliged to take the message by ear, but 
to use a sounder in the usual way, or else a Morse register or a 
printing telegraph apparatus. 

The action of the mono-telephone depends on the principles 
of vibrating discs, which sometimes give quite complicated 
effects. In the present case, however, the effect is a simple 
one, and is analogous to the well-known effects of vibrating 
cords, which will vibrate with different harmonics according to 


FI. 3.—Di1AGRAM OF VIBRATING Disc FOR THE Момо TELEPHONE. 


the conditions. Round dises—as, for instance, a steel disc— 
will also give musical sounds, but as they can be struck dif- 
ferently their modes of vibration are more varied. We will 
take only the case where the disc is about .'; in. thick, and is 
acted upon like a telephone disc by an electromagnet giving a 
regular vibrating current. When we allow such a disc to rest 
upon three points lying on the circumference of a circle con- 
centric with the disc (Fig. 3), the diameter of the circle being 
0°68 of the total diameter, this circle is the nodal line for the 
first harmonic of the disc. In this position we can make the 
disc vibrate in an analogous way to a string clamped at its centre, 


: Sol 3 Le, i 


and the disc will give out а sound corresponding to this harmonic 
and no other, so that it only vibrates at a certain fixed rate, 
in the same way as we can only have a fixed note from a tuning 
fork. А disc of this kind will furnish a high or low note accord- 
ing to its diameter, so that by using discs of various diameters, 
each in а suitable apparatus, we form a series of mono-tele- 
phones or selective receivers. A receiver tuned for the note 
sol will thus respond to currents of this pitch, but not to any 
others (or very little at least). А second mono-telephone 
tuned for the note la will receive only this note, and so on. We 
will further refer to the question after showing the construction 
of the apparatus 


Cr. 


^ 
| 


goi 
U 1 


Бо. 2.—DIAGRAM OF CIRCUITS. 
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The design of the mono-telephone relay such as is used by 
M. Mercadier is shown in Fig. 4. Mounted in a cylindrical case 
is an electromagnet, 2, properly mounted on a base, while above 
it is the circular metal disc, which is separated from the magnet 
by a small space, as in a telephone receiver. In this case the 
disc is much thicker than the usual telephone disc, as it has 
1 mm. (0:04 in.) thickness, and instead of being held around 
the edge it is laid upon a support, so as to hold it at three 
points on the circumference of a circle. This is carried out by 
the metal pins 5 and the supports 6, these latter being free to 
slide in and out in a groove and upon a radial line of the disc. 
As there are different diameters of disc used for each mono- 
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Fic. 4.—MoNo TELEPHONE RELAY. 


telephone, we can thus have the right adjustment of any dise 
upon such а base. The circle containing the three supporting 
points lies so that the diameter of the nodal line is 0:68 of 
the disc diameter, as we have already seen, so as to use the 
first harmonic of the disc. A series of discs are chosen so 
that the mono-telephones give a series of musical notes (sol, 
la, si, &c.), and each mono-telephone is tuned to exactly the 
same note as one of the tuning forks of the transmitters. 
Details are shown in Fig. 5. 

Supposing that at the transmitting end we operate the keys 
so as to work the various tuning-fork circuits over the line one 
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after the other, we find that the mono-telephone tuned for the 
note sol will give a loud sound when the waves from the tuning 
ork sol are sent, but the waves from tuning fork la would have 
no effect upon it, and the disc is not vibrated. Such an action is 
а very positive one,as when we fall short of the required noteby 
only one-sixth of а tone the mono-telephone will not respond, 
so that the selective effect of such a device is very good. It is 
now necessary to use the mono-telephone as a relay, and make 
it open and close the contact of a local circuit and sounder, &c. 
On the centre of the disc is a small silver plate, and bearing on 
the plate is the end of a curved lever, 8. To the end of this 
lever a special form has been given. The lever is mounted 
on the upright 10, and it works on a pivot so as to rise and 
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Ес. 35.— DETAILS OF Mono TELEPHONE RELAY. 


fall, the weight on the dise being lightened by the counter- 
weight 11, and the lever is designed so that its own rate 
of swing is less than the vibration rate of the disc. There 
is a very small pressure between the lever and the disc, and 
this contact is used for the local battery circuit. In order to 
work the device properly there is mounted above the lever a 
tongue carrying a special felt washer, 23, and by applying the 
screw 24 we can give a very slight pressure from the fibres of 
the washer upon the end of the lever. By this means the lever 
falls more quickly after it has been raised. When the proper 
vibratory current is sent in the coil, the dise sets up a strong 
vibration, and, as the lever (having a slower rate) cannot follow 
it, the lever is repelled upwards, and there is a partial separation 
between the two which results in an imperfect contact. so that 
the local battery current is broken. We thus see that when we 
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work the transmitter key No. 1 we send currents from the 
tuning-fork transmitter over the line, and this current is re- 
ceived in the mono-telephone relay No. 1, whose plate 1s the 
only one to vibrate. Contact is thus made and broken for 
sounder No. 1 belonging to the mono-telephone. and the 
operator takes the signals made by the corresponding key. 
Working key No. 2 causes mono-telephone No. 2 to operate, 
and the message 1з taken by sounder No. 2 to the exclusion of 
all others. Owing to the fact that the vibrations do not in- 
terfere with each other, we can operate keys 1, 2, 3, &c., at the 
same time, and the messages will be selected out by the mono- 
telephones 1, 2, 3, &c. 

Referring to the general diagram of a station (Fig. 2), we 
observe the mono-telephones sol, la, si, which are used for 
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receiving the messages in this station, at the same time that 
the transmitters E are sending messages to station No. 2. A 
device consisting of а combination of transformers and con- 
densers, noticed on the right, is used, so that the current sent 
from the transmitters can pass out to the lines 1 and 2, but 
cannot pass into the mono-telephones of the same station. 
Owing to this arrangement we may operate the transmitters 
at the same time that we are receiving other messages from the 
distant station by means of the mono-telephones, so that we 
can send, for instance, six messages over the line while we are 
receiving six messages, making thus 12 transmissions at the 
same time and over the same line. 

The apparatus noticed on the right, and lying between the 
instruments and the line, is used in the following way for making 
the transmitters independent of the receivers at the same 
station : At U isa transformer having a middle primary coil, m, 
and two equal secondary coils s, t. Above is a transformer, V, 
which has three similar coils, fl, fe, fr. When we send a current 
from the transmitter into the primary coil m we induce cur- 
rents in both secondaries s and t. These two currents arrive 
at the same time in the two coils of the transformer V, and they 
have the same frequency and also the same value (by an adjust- 
ment of the artificial line Le, which is in series with coil s). 
The current of coil / passes into the line and distant instruments, 
returning to transformer V. The currents in the coils fe, fl, 
are made to differ in phase by one-half period by using the 
variable condenser Ke and КІ in parallel on these circuits. 
The two currents pass in the coils fe and ff under these con- 
ditions, and as their effects are equal and opposite, they will not 
induce a current in the middle coil fr. In this way a current 
sent from the circuit (t of the transmitters E will not pass into 
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the circuit Cr of the receiver, which is the desired object. (At 
R’ is a resistance coil for adjusting the receiver circuit.) At the 
same time, the current coming in on the line is made to pass into 
the receivers. This current circulates in the coil f and induces 
a current in the coil fr, which current passes into the circuit 
of the mono-telephone receivers. Such current has no effect 
upon the transmitters of this station. | 

The range of the Mercadier system is considerably increased 
by operating it along with one of the usual telegraph systems 
which use a direct battery current. For instance, we can use 
at the same time a duplex, quadruplex or sextuple Baudot 
printing telegraph, such as is commonly employed on the 
French lines, along with the different Mercadier instruments 
which work on the vibratory system. It is well known that 
we can operate a telegraph and a telephone upon the same line 
without their interfering with each other, such methods having 
been employed by Van Rysselberghe, Cailho and others, using 
a selective device at each end, which renders the telephone 
instruments independent of the telegraph. This can be very 
well carried out in the present case, and it has been found in 
practice to give excellent results. | 

We may mention the official tests which M. Mercadier carried 
out under the direction of the State Postal and Telegraph 
Department during the year 1907 between Paris and Havre. 
On one occasion there were used six Hughes printing telegraphs 
at each end of the line, working upon mono-telephone relavs, 
and at the same time a Baudot sextuple printing telegraph 
system using the ordinary battery current, making 18 messages 
on the same line and at the same time. The messages were all 
received on the printing telegraphs without any difficulty. 
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About the same results could be obtained over a longer dis- 
tance, working from Paris to Marseilles (1908), and there is no 
doubt that the number of messages can be still further in- 
creased as well as the distance. 

Further tests were carried on recently between Paris and 
Lyons (525 km.) over a line consisting of a single wire 
and the earth, whereas telephonic circuits with double wires 
had been used for the preceding experiments. The tests 
were supervised by the French Telegraph Department and the 
best results were obtained with the following telegraphs 


working on the line: Six Hughes printing telegraphs working |: 


with vibrating currents, and one Baudot quadruple printing 
telegraph working with ordinary direct current, as shown by 
the diagram reproduced in Fig. 6. 

In the course of these tests, Wheatstone telegraphs were, 
moreover, substituted for the Hughes telegraphs and they 
were worked on the line with the greatest success, at а speed 
corresponding to emissions of u of a second. 

The records reproduced in Fig. 7 show how perfectly 
messages were received with a Wheatstone telegraph. The 
registering was realised by means of a style fed in the same 
way as in siphon-recorders. 
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METAL FILAMENT LAMPS : THEIR POSSIBLE BENE. 
FICIAL EFFECTS ON SUPPLY UNDERTAKINGS.* 


BY G. WILKINSON AND R. MCCOURT. 


In this Paper it is intended to give some idea of what has been 
done in Harrogate to counteract the effect which the introduction of 
metallic filament lamps produced in a system where the bulk of the 
demand on the station is for lighting purposes, and where the supply 
is alternating current, conditions which admittedly favoured the 
largest possible use of the new lamps in tho shortest possible time. 

. In the first place, the question as to whether the price per unit 
ought to be increased had to be faced, and it was felt that inasmuch 
as consumers are naturally chary of introducing new lamps before 
being fully assured of the reality of the claimed advantage, the 
anticipated large adoption of them was bound to be gradual, and it 
was therefore decided not to recommend an increase in the price, 
but rather to adopt а policy which would educate the public to 
appreciate the economy and possibilities of the new lamps. 


STREET LIGHTING. 


By way of experiment а 17 &mpere open-type alternating-current 
arc lamp which had been in use in Harrogate over 12 years was dis- 
placed by a four-arm fitting having four 100 c.p. metallic filament 
lamps. The general public and the local press, without knowing 
anything of the saving in current, expressed themselves in no 
uncertain voice as being in favour of the incandescent lamps, largely 
because of the absence of the flickering and light variation so char- 
acteristic of the arc lamp. When it was further pointed out that 
not only was there а large saving in current consumed, but that the 
additional costs of arc lighting—viz., carbons, trimming, repairs, 
and wages were not necessary in the case of the metallic lamps— 
instructions were given to convert the greater part of the arc light- 
ing of the town to the newer form of illuminant. It was decided to 
deal first with a stretch of roadway then lighted by 20 open-type 
series alternating-current arc lamps, arranged in two circuits and 
supplied from two floating coil constant-current transformers, and 
it was arranged that 18 of these arc lamp-posts should be fitted each 
with two-arm fittings carrying two 100 c.p. 200 volt metallic filament 
lamps, and the remaining two posts fitted with four-arm fittings 
carrying four 100 c.p. 200 volt metallic filament lamps. The 100 c.p. 
lamps are not enclosed, but are exposed to the atmosphere, and this 
condition has undoubtedly tended to increase the life of the lamps. 
Each arm is fitted with a 13 in. holopbane reflector which, while 
giving a pleasing effect in the daytime materially assists the effective 
illumination when the lamps are alight. This work was carried out 
and completed towards the middle of last March and while the 
amount of illumination given by two 100 c.p. lamps is by no means 
equal to that given by the old arc lamps, yet it is admitted that the 
amount of effective illumination given on the roadway by the four- 
arm fittings is at least comparable with that given by the arc lamps, 
and much better round the base of the post itself. The roadway in 
which these lamps are fixed is in a residential district and is now 
considered to be adequately lighted, the inference being that with 


* Paper read before the Leeds Local Section of the Institution of 


Electrical Engineers. Slightly abbreviated. 


the arc lamps it was over-lighted. In the case of а business street 
it would not be sufficient simply to displace arc lamps by two 
100 c.p. metallic filament lamps, but in addition new intermediate 
posts having similar fittings would have to be erected. As a matter 
of fact this is the procedure which is being adopted in Harrogate. 
It is noteworthy at this point to observe that these lamps are being 
used in parallel on high voltage. and although up to the present 
moment they have been burning for, say, 1,000 hours, the renewa's 
in that time have only amounted to seven out of 46, and of these 
seven two were broken by the post on which they were suspended 
having been run into by a motor van. 

Careful photometric tests have been taken in the streets with а 
portable photometer, and the results show that the same average 


illumination is obtained at the following average distances :—Arc 


lamp (17 amperes open-type, opaline globe), 28} ft.; four-light 
fitting, 274 ft. ; two-light fitting, 214 ft. The cost of the alteration 
of the 20 arc lamps to two and four-arm fittings, including ornamental 


arms, reflectors, lamps, and all labour, and without any allowance 


for scrapped material, was £91. This is very low, and is due to the 
fact that no alteration in the mains was required, as the cables 
formerly carrying the high-pressure constant current for the series 


‘arc lamps were of sufficient cross-sectional area to carry the current 


at 200 volts for the metallic filament lamps. The cost of current at 


14. per unit and maintenance per annum for the arc lamps as com- 


pared with the metallic filament lamps is shown below :— | 


i 


Arc Lamps Meta! Lamps. 
Current ..................—.. £169 0 0 Current ............... £56 0 O0 
Trade account — ......... 22 0 0 Renewals ............... 29 7 4 
Wages _..................... 61 0 0 Wages 610 0 

£270 00 £9117 4 
Say7£100:0 0 


In this comparison it is estimated that each metallic lamp will be 
renewed twice per year, which is undoubtedly higher than will occur 
in actual practice, as the Harrogate lamps are switched out at 
12:30 a.m., excepting special corner lamps, so that it is evident that 
the capital cost of making the alteration is more than met by the 
saving in the running costs of the first year after the alteration has 
been made. 

In addition to the marked economy which can be obtained in the 
case of arc lamps by substituting large candle-power metallic fila- 
ment lamps, it can be proved that the smaller metal lamps may be 
used as a most effective competitor against the incandescent gas 
mantle for side-street lighting. From the result of many photo- 
metric tests of gas mantles in the roadways, it is proved that the 
average candle-power of a 3 ft. incandescent gas mantle does not 
exceed 30 candles, while with metallic filament lamps 30 c.p. can be 
obtained for 33 watts. Taking the price per unit for street-lighting 
purposes at 144., the price per hour for 30c.p. is ;$85d. ; take the 
price of gas at 2s. 24d. per 1,000 cubic ft., the cost of 30 c.p. per 
hour is 1507. ; во that for 1,000 hours the cost of electricity is 4s. 2d. 
against 6s. 8d. for gas, but the renewals in the case of electricity 
(assuming the life of the lamps to be 1,000 hours) cost 3s., and for 
gas (assuming the life of the mantles to be 400 hours) cost 10Ч., 
making the totals, electricity 7s. 2d., gas 7s. 4d. These figures do 
not inciude the extra cost of labour in the renewals of the gas mantles 
nor the cost of breakages of chimney glasses which frequently occur, 
nor extra cost of cleaning the gas lanterns. Since the carbon fila- 
ment lamps have been displaced by metailic filament lamps in the 
converted gas lamp-posts, the lighting of all new roads, whether 
undertaken by the corporation or by private owners, has been given 
to the electricity department if there was а cable anywhere in the 
vicinity. | | 

In connection with this point, the special attention of manufac- 
turers of lamps is drawn to the fact that in nearly all street lamps 
changed over from gas to electricity, the convenient way for the 
metal lamps to be installed is in а lampholder screwed on the end 
of & vertical pipe standing up in the centre of the lantern and with 
the lamp cap downwards. ‘There is therefore a good and immediate 
market for а lamp in which the leading-in wires are taken to the top 
of the glass support, and the filament suspended therefrom ia 
exactly the opposite way from what is the standard practice to-day. 
There is good reason to assume that the life of these lamps would be 
substantially longer than that of the present lamps when used with 
the cap downwards. , 

PRIVATE LIGHTING. 3 
While the lighting authority is making these drastic alterations in 
street-lighting arrangements the private consumers have not been 


| slow to take advantage of the opportunity afforded them by the 


metal lamps to reduce their lighting accounts, This effect was 
noticed first in the business part of the town, where the shops are 
chiefly supplied at 100 volts. The local contractors for a time 
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found themselves unable to supply the demands for lamps. Опе 
good result accruing from the change was in getting а number of 
installations re-connected which had gone back to gas. The general 
effect on the supply station, however, from this class of consumer 
was not so apparent in the reduction of the number of units sold so 
much as in а generally increased illumination. However, as the 
average householder began to realise that by installing a small trans- 
former to reduce the supply pressure to 25 or 50 volts, and also that 
metallic filament lamps of 16 and 25 c.p. at 25 volts were quite as 
stable and dependable as the old carbon filament lamps, it was 
found by our monthly generation sheet that instead of, as formerly, 
having to record with unfailing regularity an increase in the number 
of units generated, as compared with the similar month in the pre- 
vious year, the ominous word “ decrease " was creeping in. 

As an instance of the marvellous results which can be obtained by 
the use of metallic filament lamps at low voltages. the following 
figures relating to a large hotel in Harrogate which adopted the 
method are of interest: In the year ending December, 1906, they 
used 13,712 units, while in the year ending December, 1908, they 
increased their illumination and used only 7,672 units. Notwith- 
standing the possibility of such a remarkable reduction in the number 
of units used by the larger consumers, and in spite of the fact that 
approximately 30,000 to 40,000 metal filament lamps have been 
disposed of in Harrogate, the number of units sold for lighting pur- 
poses for the year ending March, 1909, are only 5 per cent. below 
the figure for the year ending March, 1908, and the figures for units 
sold for all purposes are only down 2-5 per cent. "While it was grati- 
fying to realise that the gloomy prophets who prognosticated that 
in & short time the output of the majority of electricity supply 
stations would be so reduced that it would be necessary to increase 
the price per unit were entirely at fault, it was felt that some steps 
ought to be taken to use the weapon science had placed in our hands 
to try to introduce electric lighting into the smaller houses, and thus 
tap that source of revenue which the gas companies have found so 
remunerative—viz., the class of house which has seldom more than 
from two to six lamps alight at one time. This problem was com- 
plicated by the fact that in the past all the details in connection with 
services are arranged so as to be able to supply at least lOtimes the 
capacity of such small installations, and that, unless cheaper services 
can be installed. the revenue from such consumers would scarcely 
more than pay the interest on the capital costs. 

It was realised that in dealing with small consumers it would be а 
great advantage to have no meters, and to charge them for their 
supply on a contract system. The great disadvantage to such a 
system, as proved by previous experience. was that unlimited use 
of the supply was apt to be taken unfair advantage of, and in view 
of that it was decided to offer а contract system of charging on the 
following terms :—(i.) Consumer must supply his own lamps. (ii.) 
Each apartment in which & lamp was installed must be adequately 
lighted by windows in the daytime. (iii.) The maximum number 
of lamps to be alight at one time to be declared at the commence- 
ment of the contract. (iv.) The minimum number of lamps applicd 
for to be two and the maximum six, each taking 30 watts. (v.) 
The charge to be 2s. 9d. per quarter per 30 watt lamp, payable in 
advance. ; 

For the purposes of comparison with the contract rate of 2s. 9d. 
per 30 watt lamp, the accounts of а number of representative con- 
sumers who are charged on the maximum demand indicator system 
were taken and worked out on this basis, and it was found that the 
everage from these consumers in terms of 30 watt lamps was nearly 
50 per cent. below this contract rate, so that а safe margin is left to 
balance the more free use of the supply which it is only natural to 
expect would take place. | 

The current limit indicator which has bcen adopted is of a simple 
thermal type, compensated for variation in atmospheric tempera- 
ture, the cost being less than half the price of a reliable meter. 

It has been found that, if builders are induced to wire their houses. 
the tenants are extremely anxious to avail themselves of the use of 
electricity ; and on one new building estate, where 100 to 120 houses 
are being erected of the value of £20 per year or less, an agreement 
to supply on the contract tariff has been entered into, while the 
builder has agreed to wire the whole of the* houses as they are built. 


THE Cost or SERVICES. 


The average cost of a service in Harrogate including meters was 
for the four years ending March, 1908, nearly £7. To reduce and 
thus to allow an adequate return on the outlay on small services it 
was decided to use cable smaller than the usual 7/16, to emplov a 
smaller cut-out box and to replace the meter by a current-limiter. 
The final cost of the service does not, therefore, exceed 50s. 

While on this point it js impossible to refrain from referring in the 
strongest possible terms to the unenterprising attitude of the cable 
manufacturers to our request for a cheaper service cable. Naturally 
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it was desired that, for the sake of uniformity and facility in testing 
for and locating faults, the concentric type of cable should be 
retained, and quotations for sizes down to 7/22 were asked for. 
The manufacturers pointed out the difficulty of construction of 
cables of sizes below 7/18, so another inquiry was sent out specify- 
ing 7/22 inner, and an outer of equivalent cross-sectional area to 
7/18. To our great surprise, the quoted prices for this class of 
cable were considerably in excess of that asked for our standard 
7/16 service cable, and a protest brought the reply that specially 
to manufacture cables of this description, considerable expense is 
involved in addition to the.ordinary cost, due to the machines having 
to be prepared specially for irregular sizes of material. Again, 
inquiries were sent out, this time for 7/22 inner, and the outer to be 
of either iron or aluminium wires of equivalent carrving capacity to 
the inner conductor ; but the result was still more surprising, as the 
price asked for this cable was in excess of the price quoted for the 
standard 7/16, and it was only after a lot of correspondence and 
several interviews that the special concentric cable which is now in 
use was evolved by a well-known and somewhat more enterprising 
firm at the price of £50 per mile. It is extremely disappointing at а 
time when central station engineers are doing all they can to reduce 
the cost of services and house wiring to find the cable manufacturers 
take up such a conservative and unenterprising position in regard 
to this most important matter. 

It has been found that our efforts to popularise the metallic fila- 
ment lamp. while they undoubtedly tend to decrease the amount of 
energy used by the old customers, have enabled us to win over 
additional consumers, and we lately have frequently the satisfaction 
of seeing our monthly generation sheets showing the cheery word 
increase as compared with the previous year. It is because we 
have arrived at this stage that we have been induced to write this 
Paper. 


THE TRANSMISSION OF ELECTRICAL ENERGY AT 
HIGH TENSIONS ON OVERHEAD LINES. 


We give below an abstract of the discussion which took place 
at the meeting of the Manchester local section of the Institution 
of Electrical Engineers when Prof. E. W. Marchant and Mr. 
Е. A. Watson read their Paper on this subject. An abstract 
of this Paper was given in our last issue. 


Mr. T. L. MILLER asked what American practice was in regard to the 
joints in the pipes on the hydraulic power schemes. At Snowdon they 
first used spigot and socket pipe joints, but as the pressure was too great 
a type of land joint with bolts to keep the packing in was now installed. 
In a scheme he was carrying out in India they were using flanged joints 
with expansion joints at intervals. Where it was possible to use the 
deflecting type of nozzle that was probably the safest method, but this 
could not always be used. In regard to poles, the latest practice was to use 
concrete. These were lighter than iron, and were not subjected to the 
same amount of depreciation as either wood or iron poles. They were 
also of considerable value where insects attacked wooden poles. For 
the installation in India the prices for towers were as follows : 300 ft. 
span, £14. 5s. ; 400 ft. span, £47. 10s. ; 900 ft. span, £109. 10s. 

Mr. J. S. Peck thought one of the reasons for the development of long- 
distance transmission in America was that it was easy to obtain way- 
leaves, and there were no Board of Trade Regulations. One reason for 
the increase in voltage was that every engineer wanted to have the 
reputation of working his plant at the highest voltage in the world. He 
agreed that 60 periods was not the best for long-distance schemes, but the 
manufacturers were not altogether responsible. The pneumatic switch 
referred to in the Paper should not be any more rapid in action than the 
electromagnetic switch. He did not see why transposing the circuits 
should not eliminate troubles on telephone lines, if they were transposed 
at the proper points. At Niagara they had experienced a great amount 
of trouble with ice and snow. 

Mr. S. L. PEARCE said that the capital cost of these water-power 
schemes should not be lost sight of. In connection with the stations at 
Niagara, the cost was given as £20 to £30 per kilowatt, including the 
transmission line. Не would like to know the length of the transmission 
line. Comparing these with a modern steam turbine station, and in- 
cluding £10 per kilowatt for distribution, it appeared that the steam 
station would still have some substantial advantages. He was rather 
strengthened in this belief by the views expressed some four years ago 
when our international friends visited this country, and seemed to be 
greatly struck by the Пом capital expenditure on large steam turbine 
stations. The question of wayleaves was an important point. Some 
two or three years ago he considered the advisability of supplying some 
of the outlying districts of Manchester by means of an overhead trans- 
mission line, and on going into the matterhe found that at the best some- 
thing like 20 per cent. could only be saved as compared with an under- 
ground system. Moreover. certain restrictions were laid down, certain 
roads would not be allowed to be crossed overhead, and by the time all 
these difficulties had been met there was practically no saving to 
effected. In America he believed some engineers, for the sake of absolute 
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reliability, preferred to risk failure rather than tack an overhead line on 
to a system which already had 75 to 80 per cent. of underground mains. 
The great aversion that existed to the use of 25 periods for lighting was 
surprising, because he believed this was being done successfully in this 
country at the present time. There was no doubt that the advantages 
lay with delta connections, at any rate for power work. The main point 
was one of the reliability of supply. If the consumer wanted lighting as 
well, there was an arrangement (which he thought was due to Mr. Peck)— 
viz., the introduction of interconnected star balancing coils, giving the 
neutral point for lighting purposes. 


Prof. ScHwARTZ said, in regard to the effect of water vapour in the air 
on the electric stress allowable, he had made some experiments and found 
that if steam was discharged through a pipe on to а wire carrying а 

ressure of 100,000 volts, the steam was deflected very strongly away 
rom the wire. In view of this, he asked whether possibly the immediate 
neighbourhood of the wire was not the dryest point in the district at the 
time. А short time ago he made experiments on specimen test pieces 
of vitreous high-tension porcelain. He found that in tension their strength 
ranged from 3, 136 Ib. per square inch for a 0-2 sq. in. rectangular test 
piece, to 2,000 Ib. per square inch for a 0-6 sq. in. rectangular test piece. 
The reason that the tensile strength diminished with the larger size test 
piece appeared to be due to the fact that in firing the porcelain the action 
of the heat had not been so great at the centre of the cylinder as it was 
on the outside, and consequently, with the large test piece, the porcelain 
was not so vitreous throughout as was the case with the smaller test pieces. 
He found the same effect with cylinders tested in compression. With 
cylinders 2 in. long and 2 in. diameter the breaking load was about 
10,000 lb., for 1 in. it rose to 40,000 lb., and for fs in. diameter it rose 
to 52,000 lb. Considering that such a great difference existed between 
the strength of porcelain in tension and compression, insulators should 
be designed so that the porcelain was in compression at the point of 
support. The Locke pattern suspension insulator illustrated* had the 
porcelain in tension, whereas in the G. E. suspension insulatorf the 
porcelain was in compression. 

Mr. Mites WALKER was sure that within the next 10 years, or as soon 
as we could prove that lines could be made continuous, overhead trans- 
mission would come. He asked if the authors could say whether it was 
possible to put a line at 160,000 volts in duplicate or triplicate. Con- 
rider the question of transmission to London from the coalfields 100 miles 
north of London. If à large aluminium wire was used, say 1 in. diameter, 
at a pressure of 100,000 volts, and a triple line consisting of nine wires 
1 in. diameter 100 miles long, the total weight of aluminium was about 
2,000 tons. Taking the cost at £300 per mile, the total was £440,000 ; 
with interest and depreciation at 10 per cent. this meant £44,000. Con- 


sidering the cost of transmission of electricity, as compared with that of 


паа of coal from the coalfields of England by land or water, 
the efficiency was much less than 50 percent. The cost of coal in London 
per kilowatt-hour generated had never been reduced below 0-2d. With 
arge steam turbines the cost of fuel might Бе 0:14. Taking it at 0-14. 
at the pit mouth and 0-24. in London, that left 0-14. as against the 
10,000 kw. per year. Taking the load factor at 0-3, this worked out to a 
total cost of £120,000 per year ав the saving in coal. 

Mr. CHAMEN remarked that overhead lines at 10,0000 or 20,000 volts 
pressure had become an established fact, and worked very satisfactorily. 
No mains men who had worked both overhead and underground systems 
would disagree with him when he said it was not the overhead system 
which gave them the greatest trouble, or that cost most in maintenance. 
Ап overhead line was very easily repaired. Не had known 10,000 volt 
lines without any protection whatever, except spark-gaps and carbon 
rod protection devices, to live through the worst thunderstorms which 
he had experienced in this country, and which did damage in the vicinity 
of the lines. Не felt assured that in adding lightning arresters one was 
only asking for trouble. As regards the earth wire run over the top of 
the high-tension lines, this was the very reverse of a lightning arrester ; 
but trouble was again likely, since the lightning would use this path, and, 
even if it found the path of sufficient capacity, might still induce & high 
potential to earth on the line itself. 

Мг. А. B. MaLLINSON thought one of the weakest points of an over- 
head transmission line, as at present installed in this country, was due to 
the guard nets required when crossing the public roads, &c. 

Mr. А. P. M. FLEMING pointed out a further use of an interconnected 
star balancer. A three-phase transformer combination was cheapest 
and most efficient when connected in star on both high-tension and low- 
tension sides, but for balanced lighting between low-tension outers and 
neutrals it was necessary to bring the neutral back from the lighting 
distribution to the star point of the transformer, and also to connect the 
neutral point of the high-tension side to that at the generator end, in 
order to avoid unbalanced ampere-turns on the different phases of the 
transformer and consequent unbalancing of voltage. If an interconnected 
star balancer was used, the neutral connection on the high-tension side 
was unnecessary, and it could also be dispensed with on the low-tension 
side between the main transformer and the balancer. A similar economy 
as regards cost and efficiency of main transformer was obtained when the 
. latter was connected in star on the high-tension and delta on the low- 

tension side, and in this case the balancer provided the neutral point for 
the lighting voltage. 

Dr. E. ROSENBERG referred to the use of asynchronous generators, and 
thought their advantages were very often over-estimated. It wasassumed 
that the induction generator could be thrown on to the line without 


* Fig. 2 of our abstract.—Ep. E. 
t Fig. 3 of our abstract.—Ep. E. 


half a million to a million horse-power in use. 


synchronising. This might be correct for very small machines, but with 


machines of any appreciable output great precautions must be taken to 
avoid dangerous rushes of current. 


The CnAmMAx, Мг. S. J. Watson, did not think that any long distance 
transmission schemes were likely to go forward, probably because the 
power used in industrial centres was so large. In cashire towns the 
power consumption in individual centres amounted to from about ф Н.Р. to 
1 H.P. per inhabitant, and in Manchester alone there were upwards of 
He did not think that 
power to this amount was going to be produced in a colliery district, 
since the capital cost of transmitting it was so great. He asked the 
authors for the price of coal on the Pacific slope. 

Mr. F. V. T. LEE (Pacific Gas & Electric Co., San Francisco) remarked, 
іп a written communication, that the term induction " generator had 
been used more or less indiscriminately in this country and elsewhere 
without proper distinction. He assumed the author referred, not to 
what they called the “ inductor machine, in which the revolving field 
structure revolved within a stationary magnetising coil or field winding, 
and what was known as the no moving wire machine (a number of 
which they had on the system) ; but that the apparatus referred to was 
the induction motor, which had the characteristics of becoming an induc- 
tion generator when provided with a magne ising current and driven 
above synchronous speed. They had quite a large number of these 
latter machines on their system, and used them in all the large power 
houses. These machines were not used as induction enerators for their 
value as energy producers, but merely to take advantage of their charac- 
teristics for the purpose of governing the exciter water wheels. The 
writer next mentioned the history of the introduction of these exciter 
units, which are in use on most systems in the West, although little known 
in Europe. He had expanded this idea in connection with turbine 
stations, and proposed in extensions to their steam turbine station to 
instal a small steam turbine direct connected to an exciter with an induc- 
tion motor on the same shaft. This would then operate like the water- 
wheel sets, and would eliminate the governor troubles that had been 
apparent with small steam turbines due to the smallness and delicacy of 
the parts involved. 

Messrs. MARCHANT and Warso, in reply to Mr. Miller, said the method 
of jointing pipes was not observed at all the stations visited, but the 
spigot and socket joint was the most common. No reinforced concrete 
poles were seen. The prices given by Mr. Miller for the 900 ft. span 
tower were much higher than those quoted for these towers where used 
in large quantities. In reply to Mr. Peck, the pneumatic switch certainly 
appeared to the authors to be more rapid in action than the ordinary 
electromagnetic switch, and this was confirmed by the engineers-in- 
charge. Electrolytic arresters were now almost universal, and the com- 
mon practice was to charge them every other day. With regard to tele- 
phone interference, complete neutralisation of induction was obtained 
by transposing the transmission wires if the length of the line corres- 
ponded with a complete number of revolutions of any one wire of the 
line; if the telephone wire was transposed twice as often as the trans- 
mission line, the electromagnetic induction was neutralised not only on 
the whole line, but on each section between two transposing towers. 
Delta connection was more common than star, and was stated to be the 
most satisfactory. In spite of this, the star would seem to be the best 
arrangement on general grounds. Breakdowns were usually caused by 
ice and snow on the transmission line rather than at the power stations. 
Prof. Schwarz's account of the latest results obtained for the dielectric 
strength of air was very interesting, and tended to confirm the belief 
that the dielectric strength of air in bulk was very much lower than 
38 kilovolts per centimetre. Dr. Rosenberg stated that with large asyn- 
chronous generators it was not only necessary to bring them up to speed 
before switching in, but also to have them in phase. This surely was 
incorrect for a squirrel-cage machine, вя these could not be said to have any 
in phase position at all. He referred also to the bad regulation of 
these machines and the impossibility of controlling them. It was true 
that an asynchronous machine connected to a circuit without any other 
machines and excited simply by the charging current of the line, would 
probably not give very good results, although by suitable design the 
inherent regulation could, for non-inductive loads, be made equal to that 
of an ordinary shunt dynamo. If, however, it was steadied by syn- 
chronous machines connected to the network, it became quite a satis- 
factory piece of apparatus. If the turbine driving it was not provided 
with a governor it would simply give a constant output to the circuit, 
running always at a speed above synchronism equivalent to the full load 
slip, while the voltage of the system would be controlled by that of the 
synchronous machines. Mr. Pearce had referred to the question of 
capital costs. In most hydro-electric stations these were considerably 
higher than in steam turbine stations. Tho cost per kilowatt of the new 
Winnipeg station would be very little in excess of the cost of the most 
modern steam turbine station. For the case quoted in the Paper, the 
length of transmission line was about 50 miles. Underground systems 
were never met with outside the large towns, во that the extension of an 
underground cable system by an overhead line was a case which had not 
received any consideration. Guard nets were only employed in 
America where a line crossed a very busy road, and were the exception 
rather than the rule. The requirement of guard nets in this country 
where a transmission line crossed a little used footpath in a remote 
mountain district seemed possibly a little overdone. The cost of land 
for a transmission line was not merely the cost of the patch of land on 
which the pole stood, but of all the land under the line for such a width 
as was considered to ensure sufficient protection against falling wires. 
The chief fuel used on the Pacific coast, both on the railways and in the 
power stations, was Californian oil. 20 
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GERMAN AND BRITISH METHODS. 


Vague comparisons are во often drawn between German 
and British methods in the electrical industry that it is 
interesting to have a Paper, like that read before the Insti- 
tution of Electrical Engineers by Messrs. L. J. LEPINE and 
A. B. STELLING, in which some definite particulars are 
given. As scen by the abstract given last week, the 
authors deal briefly with finance, works organisation, 
features of design, and experimental work. 

The financial methods employed in Germany are fairly 
well known. They may, perhaps, be described as arti- 
ficial, but they form an important source of strength, 
They arise from the fact that the German banks are 
willing to invest capital to a large extent in new enter- 
prise, and not only are the ordinary banks generally 
available for this purpose for electrical enterprise, but 
recently there have been started what are termed “ Electro- 
Trustee Banks," which are essentially interested in this 
branch of engineering. It follows, therefore, that new schemes 
are less dependent upon popular opinion and prejudice 
than in this country, and depend more for their financia 
success upon the views of those who are capable of judging 
with some technical knowledge. Nevertheless, speculation 
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‘is not impossible, and a few years ago its effect became 
evident in the liquidation of some of the banks and smaller 
electrical manufacturers, and the consequent building up 
of the present four main huge manufacturing concerns. 
These are the A.E.G., the Siemens-Schuckert, the Felten & 
Guilleaume-Lahmeyerwerke, and the Bergmann Companies. 
The best proof of the advantages of this consolidation and 
of the general methods adopted is shown in the dividends, 
which in 1907 ranged from 10 to 18 per cent., and in 1908 
from 8 to 18 per cent. 

In regard to the organisation of the works themselves, 
it may be said that this is characterised particularly by 
specialisation, and that each department dealing with any 
one subject—such, for example, as switchgear—is complete 
in itself, with its own drawing office, designing, costing and 
clerical staff. There are obvious advantages in following 
this course, though, very possibly, the working may be 
rendered somewhat cumbersome. Generally, also, there is 
a publicity department run by University graduates in 


literature ; this accounts for the high literary standard of 
The 


the publications emanating from these undertakings. 
question of internal organisation must naturally depend 
very largely upon the size of an undertaking, and methods 
which would be profitable in a large concern would be very 
far from being so in the smaller concerns that abound in this 
country. The external organisation is probably much more 


complete and thorough than that of British manufacturers. 
Complete staffs are maintained in countries outside Europe, 


whereas our manufacturers are generally content to employ 
agents with but the faintest ideas of the subject of elec- 
tricity and its applications. Consequently, the German 
manufacturer is able to place high technical skill at the 
service of prospective customers in foreign countries, and 
this fact probably accounts for the success with which 
German firms are able to capture schemes in the colonies 
and elsewhere. 

Probably one of the most important features distinguish- 
ing German practice from that in this country 1з the 18- 
hour day, divided into two shifts. From the point of view 
of reducing cost to a minimum this method appears to be 
extremely advantageous. By means of such a day the 
capital is obviously invested to the best advantage, and as 
a nine-hour shift is comparatively short, the men should be 
fresh to their work. Also, if the time is properly divided 
up, it does not necessitate working through the greater 
part of the night. If such a scheme were mooted in this 
country, we fear there would be great difficulty with trades 
unions, but in Germany such difficulties do not appear to 
have arisen, largely because they have been dealt with in 
advance by the Government, and the unions have become 
comparatively more political in character. Thus, the 
troubles between capital and labour have not been so 
acute. It is interesting to note that wages, and also salaries, 
are considerably lower than in Great Britain, but that 
English individual workmanship is better. In regard to 
design, there must, of course, be differences in detail, 
although the differences in general are not large. It is 
gratifying to notice the authors' opinion that in this 
country we are not behind Germany in design, and that in 
some branches we appear to be ahead. | | 

In general it may be said that this Paper strengthens 
the opinion that any superiority on the part of Germany 


is not on the technical side, but is generally due to the 
financial resources available for the manufacturer, and in 
general organisation. In the words of the authors: “If 


the English financiers and commercial leaders of the elec- 


trical industry were as enterprising and as successful as 
their German rivals, English manufacturers, supported as 
they are by the superiority of their productions, would not 
have to fear German competition in the open market." 


REVIEWS. 


(Copies of the undermentioned works can be had from The Electrician Office, post 
free, on receipt of published price, adding 8d. for books published under 3s. Add 
10 per cent. for abroad or for foreign books.) : | 


— — 

Theory and Calculation of Transient Electric Phenomena and 

Oscillations. Ву CuHaBLzs P. STEINMETZ. (New York: The 
McGraw Publishing Co.) Pp. хху. + 544, $5 net. 

Those who have read Dr. Steinmetz's valuable treatise on 
alternate-current phenomena, will appreciate the present 
work, which may be regarded as a sequel to it. In this book 
we have for the first time a complete and connected theory of 
various phenomena of considerable importance, and which 
frequently give rise to serious consequences in practical elec- 
trical working, such, for example, as the current rushes in 
transformers, or the rise of potential at break, the surges which 
are set up in mains, &c. Needless to say, the treatment is 
mathematical throughout, but the methods followed are fairly 
simple and straightforward, and are intelligible in all but а few 
cases to those who have a moderate knowledge of the calculus. 
The author has also not disdained to give numerical examples, 
and to express his results in the form of curves, which give a 
good deal of information to those who do not follow up the 
reasoning in detail, and are also of great value to those who do. 

The work is divided into four parts or sections, the first 
dealing with “ transient phenomena in time," the second with 
„periodic transient phenomena," the third with " transient 
phenomena in space," and the last with transient phenomena 
in time and space." 

Section 1 starts with a chapter on the constants of the 
electric circuit; in this the fundamental equations relating to 
resistance, inductance, aud capacity are given, together with 
some numerical information concerning the electrical and 
magnetic properties of various substances. In Chapter II. 
the subject of transient phenomena is introduced with a few 
general examples, and the author calls attention to the most 
important cases—z.e., the switching on of a large transformer 
to an alternator, the short-circuiting of a large generator, 
lightning, surges, oscillatory discharges for wireless telegraphy, 
rectifying by valves or commutators, telegraphy, and the dis- 
tribution of current in large conductors or of flux in large 
magnets. 

Chapter III. is devoted to the effects of induction and 
resistance in continuous-current circuits, and deals with some 
interesting phenomena not usually fully worked out theoreti- 
cally. After dealing with the ordinary Helmholtz equa- 
tions for the rise and fall of current in an inductive circuit, 
the author goes a step further, and takes the case of the dis- 
charge of the winding of а shunt motor when the machine is 
disconnected and allowed to come to rest freely ; and that of 
the building up of the field of а shunt generator. Although 
some of the assumptions here made are open to question, the 
reasoning is very instructive, and the author shows that a large 
generator may take three minutes or more to excite. At the 
same time he draws attention to the importance of this question 
as regards electric braking on series motors, &c. In Chapter 
IV. the switching on of an inductive coil to alternate-current 
mains is dealt with, and illustrated by interesting curves, 
while Chapter V. deals with the oscillatory charge and dis- 
charge of a condenser. This leads in Chapter VI. to an inter- 
esting discussion of the capabilities of condenser and induct- 
ance combinations as oscillating current generators. Prof. 
Steinmetz states that 1 cubic ft. of condenser will give about 
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5 to 10 k.v.a. at 60 „рег second, and proceeds to investi- 
gate the behaviour of а condenser of 10 times this capa- 
city, or 100 k. v. a., at 60 ^ with different re-actors " or induc- 
tances. With a condenser of 2-65 mfd. capacity, and an 
inductance of 2-65 microhenrys, the result should be to give 
an initial effective current of 10,000 amperes at 10,000 volts, 
or 100,000 k. v. a. at a frequency of 60,000 = per second with a 
power-factor of 0-05, and a decrement of 0-92 with no external 
load. He also considers the other extreme of oscillations 
produced by spheres of small dimensions, but in a roughly 
approximate manner. Turning to the practical excitation of 
the oscillating current generator, he gives useful rules for the 
proper velocity of an air blast for the effective rupture of a 
spark discharge. In Chapters VII. and VIII. the phenomena 
consequent on switching on alternate-current mains to circuits 
having resistance, inductance and capacity are dealt with, 
with graphical representation of the results, and the surges 
and other phenomena which take place in alternate-current 
mains. 


Chapter X. treats of mutual inductance, and an interesting 
illustration is in the building up of the voltage of а 600 kw. 
over-compounded generator when the load is suddenly in- 
creased, showing that it takes 5 or 6 seconds approximately to 
reach its new value, and also showing the difference between 
solid and laminated poles. Chapter XII. is devoted to mag- 
netic saturation and hysteresis, and here we have some valuable 
diagrams showing how high the current may rise at first when 
the remanent magnetisation of the core is high, especially with 
low frequencies. In Chapter XIII. it is shown that the rotat- 
ing field on switching on a polyphase motor has an oscillating 
component at first. The short-circuiting of alternators is 
dealt with in Chapter XIV. in a very simple manner. 
author points out that of the two controlling influences on the 
current—t.e., armature reaction and leakage reactance, the 
former takes time to become established, and that, therefore, 
the initial short-circuit current is practically the no-load 
Е.М.Е. divided by the leakage reactance, with the addition of 
a transient term or current rush, as in the case of a choking 
coil. In machines where armature reaction is very large and 
leakage reactance relatively small, as in low-frequency turbo- 
alternators, the initial current on short circuit may, therefore, 
be extremely large. 

This completes Section 1, and we are then introduced to 
" Periodic Transient Phenomena," which section deals with 
automatic regulation, commutator and arc rectifiers. Section 3 
is concerned with long-distance transmission lines, which 
are dealt with after the manner of Kennelly and Fleming, 
except that hvperbolic imaginary quantities are not explicitly 
introduced. The effect of capacity between the coils of high 
potential transformers, and between the segments of multigap 
lightning arresters is also considered ; as well as the distribu- 
tion of alternating magnetic induction in laminations, and of 
alternating-current density in flat ribbon conductors, and the 
effect of suddenly applying a steady E.M.F. to such conductors. 
Chapter VIII. of this section is a remarkable one, and will 
probably excite considerable interest and comment. Starting 
from elementary expressions for the field in the neighbourhood 
of a finite or infinitely long conductor, the author proceeds to 
assume a definite velocity of propagation of the magnetic flux, 
and then to find the total flux and inductance of a linear con- 
ductor by integration of the flux contained in the various 
waves. For example, where the flux due to an infinite con- 


; dx i 
ductor is generally taken as 2C | ap? Where C is the current and 


z the distance from the conductor, the author multiplies this 
by a simple harmonic space factor, cos ат and gives the total 


eosar dx 

5 , which he 
denotes by the term sil art. e. (sin — log) ar, being intermediate 
The 


rate of change of this flux is then taken as the E. M. F. in the con- 
ductor, and has а component in phase with the current, or power 


flux surrounding the conductor as 2C | 


r 


| E. dz 
in form between /cos ar dz —- sin az and | or log =. 
a T 


The | 


component, as well as the usual quadrature component of 
inductance, from which the inductance is calculated. Unfor- 
tunately, the process is certainly not rigidly correct, as it is 
unphilosophical to use the formula for the flux from an infinite 
conductor at an infinite distance. Apart from this, however, 
the method gives rise to the interesting result that the induct- 
ance of a linear conductor is a function of the frequency, not 
only on account of the skin effect, which has been taken into 
account by Lord Rayleigh, Fleming and others, but because 
of the considerable modification of the external field by wave 
propagation. Prof. Steinmetz makes no assumptions as to 
the mechanism or equations of wave propagation; nor does 
he contrast his very remarkable results with ordinarily accepted 
formule. He has, however, certainly called attention to a 
most important possible modification which should be made 
to inductances calculated by the familiar Neumann formula 
for large circuits at high frequency ; a question of considerable 
importance which is in a very unsatisfactory state. In 
Section 4 the author deals with Transient Phenomena in 
Time and Space " in which the general propagation of electric 
waves is discussed somewhat on the above lines. 

Prof. Steinmetz's book is of great value as showing what 
remarkable results can be obtained by applying his elegant 
and able mathematical analysis to engineering problems, and 
from a practical electrician's standpoint. It is unfortunate, 
however, that he has not always sufficiently distinguished 
between accurate and approximate solutions, and we hope that 
he will find an opportunity of developing some of his results at 
greater length, and of critically comparing them with those 
generally accepted. C. V. DRYSDALE. 


Die Transformatoren ihre Wirkungsweise, Konstruktion, Pru- 
fung und Berechnung. By Dr. GustarR BrxiscukE, Part XV. 
Elektrotechnik in Einsel- Darstellungen.“ (Brunswick: F. 
Vieweg & Sohn.) Рр. x.— 218. M. 10. 

This is the 15th part of the series Die Elektrotechnik in 
Einzeld stellungen, which was started some years ago under 
the editorship of the author, and the publisher announces that 
the book is intended for engineering students and for prac- 
tising engineers who may be in need of detailed information on 
this special subject. This, by the way, may be said of every 
one of the 14 volumes which preceded the one under review, 
and the only question is, how far the author has succeeded in 
his intentions. As far as student readers are concerned, the 
author has succeeded ; it could hardly be otherwise, since he 
follows the customary methods of treating the subject found in 
dozens of good books, but the practical man, who looks to a 
special treatise for special information, will be disappointed. 
Take, for instance, the question of cooling surface. It is nowa- 
days recognised that efficient cooling is the main factor which 
determines the output of a transformer. The author himself 
lays stress on this fact, yet the only instruction he gives as 
regards provision of cooling surface is a short paragraph (p. 212), 
where he says that for a temperature rise of 60°C. one has to 
provide a specific cooling surface of 25 sq. cm. per watt in 
medium-sized transformers. In small transformers 15 sq. cm. 
suffice, and in large transformers (100 k.v.a.) 30 sq. cm. to 
40 sq. cm. per watt are necessary, always provided that the 
heated air has easy exit. No figures are given for artificial 
blast or oil cooling. 

In the general theory of the transformer the author follows 
the customary lines, the only novelty being the introduction 
of the conception of the coupling factor" taken over from 
the mental equipment of the wireless telegraphist. Beyond 
giving a mathematical expression for this term, no use is made 
of it. Some experimental results on the effect of the sub- 
division of the windings on the inductive drop are given, and 
these bring out in a general way the advantage of intimate 
sandwiching, but, unfortunately, the experiments were made 
on & very small transformer, and the ohmic resistances were 
rather high. "Thus, no very great accuracy in separating out 
the inductive component of the total drop can be expected. 

In the chapter on the design of transformers we find a fairly 
large collection of very neat perspective views of the.various 
details, but no working diagrams ; there are also 10 plates of 
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catalogue pictures of transformers by various firms beautifully 
printed on glazed paper. These plates are inserted in the 
chapter dealing with the theory of heating and cooling, and, 
although the mathematical treatment is quite correct, the in- 
troductory explanation is not. The following is a literal trans- 
lation: “ If a transformer is worked continuously with con- 
stant load, its temperature rise depends only on the generated 
and dissipated heat. The larger the former and the smaller 
the latter the higher is the temperature rise." The author 
knows, of course, quite well what the relations are, but the 
sentence quoted is nonsense, for in a steady condition the dis- 
sipated heat must be exactly the same as the generated heat. 
On p. 145 & method is given by which the final temperature 
may be found experimentally in а shorter time than would be 
required in an ordinary heating test. When dealing with the 
testing of large transformers under load the author falls into а 
strange error. After quoting Gustrin's test of a A connected 
three phaser, he says that the same principle may be applied 
to а single-phase transformer. АП that need be done is to 
divide the secondary into two parts not quite equal and couple 
them in opposition. He forgets that, although full secondary 
current may flow, there will be practically no secondary ex- 
citation, and consequently the primary will carry very little 
more than the exciting current corresponding to no load. In 
Gustrin's test both circuits are carrying full current, and the 
losses in the transformer are, therefore, normal ; in the author's 
test only the secondary is carrying full current, and the total 
loss is, therefore, smaller than corresponds with the normal 
working condition. GISBERT Kapp. 


ON THE USE OF THE FLICKER PHOTOMETER FOR 
DIFFERENTLY COLOURED LIGHTS.* 


BY H. MORRIS-AIREY, M.SC. 


In recent yeara photometers of the flicker type have obtained a 
certain degree of prominence, but from time to time suspicions have 
been raised as to whether the principle on which flicker photometers 
are based does not involve physiological phenomena which disturb 
the conditions of illumination so that the numbers obtained are not 
a true representation of the illuminating powers of the sources to be 
compared. 

The most eminent physiologists are hopelessly at variance in re- 
gard tocolour vision. The physicist is accustomed to accept in a 
general way the Young-Helmholtz theory, and the simplest physio- 
logical experiments seem to demand that the percipient structure 
of the retina involves two kinds of sensitive elements—the rods and 
cones. The rods are found in greatest numbers in the peripheral 
region together with a few cones, while in the small central region of 
clearest vision, the forea centralis, the cones alone are present, the 
intermediate zone containing rods and cones intermingled. The 
function of the rods is to perceive light of intensity insufficient to 
stimulate the cones, but they appear to be of à primitive type of 
sense organ, being capable only of one kind of sensation whatever the 
colour of the light falling on them. The cones on the hand enable 
us to se» in light which is bright enough to keep the rods in state of 
exhaustion. They have also the property of differentiating the 
various colours, the Young-Helmholtz theory assuming that they are 
of thre» kinds specially sensitive to red, green and violet respec- 
tively, any other colour being capable of being represented as a 
combination of these in suitable proportions. These assumptions 
enable one to explain many of the striking phenomena of colour 
vision, such as the Purkinje Effect (J. S. Dow, ** Phil. Mag.," 1906), 
though recently doubts have been raised (Edridge Green, Optical 
Society, October, 1909) as to their validity, and it is certainly eig- 
nificant that many of these effects (including the Purkinje effect) 
have close analogies in the behaviour of a photographic plate towards 
coloured light. In this case a structure similar to that assumed for 
the retina seems excluded. 

With every new theory of colour vision the physicist would have 
to change his starting-point in the explanation of phenomena like 
the flicker effect, and I suggest f that a more stable foundation for 
& physical theory is to be found in the experimental examination of 
the growth and decay of the retinal stimulus due to differently 
coloured lights, without any attempt to connect the form of the 


* Paper, slightly abbreviated, read before the Newcastle Local Sec- 
tion of the Institution of Electrical Engineers. 
t THE ELECTRICIAN, August 20, 1909. 
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curves obtained with physiological theories which are admittedly of 
uncertain stability. The work of G. N. Stewart (** Proc." Roy. Soc. 
Edin., 1888) appears to afford us the necessary data. In reference to 
Talbot's law of the fusion of intermittent light stimuli, Stewart 
found that on observing the flashes of light reflected from a rotating 
mirror placed in а darkened room, a series of colour changes in the 
appearance of the image of the source took place as the speed of the 
mirror was altered. These changes take place at or under the speed 
necessary for the complete steady fusion of the flashes. 

The results are shown in the figure below. The three curves 
represent the growth of the stimulus for red, green and violet light. 
The time during which the light acts is measured horizontally, 
whilst the intensity of the excitation is given by the ordinates of the 
respective curves. For a white light stimulus of long duration О A, 
the excitation of all three colours is equal, giving the sensation of 
white light. For stimuli of shorter duration, Оа,, Оа», Oa,, the 
violet, green and red excitations are predominant. The succession 
of colours in ''after-images," as described by Helmholtz, Fechner 
and others, is consistent with the assumption that the decay of the 
excitation follows a similar set of curves. 

When the light stimulus consists of a series of short illuminations, 
we may therefore have different predominant tints according to the 
length of the stimulus and its frequency. As these colours are ob- 
served with intermittent light when the frequency is about or under 
that required for complete fusion (i. e., disappearance of the flicker), 
it seems difficult to avoid the conclusion that they will play an im- 
portant part in the appearance of a flicker photometer head when 
using for comparing different colours. | 

Suppose we have adjusted the sources and speed of rotation so 
that the flicker has just disappeared and we have a balance. The 
flashes from either source considered independently evidently occur 
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at a rate such that the excitation is not fully developed. If, for 
example, we were comparing a red and a green source and the dura- 
tion of each illumination corresponded to Oa;, the effects actually 
being compared would be a red light of intensity Qa,/AB times the 
real intensity and a green light whose intensity had been reduced 
by the ratio Pa,/AB, and though the appearance seen by the eye 
might be a steady illumination whose colour was that prcduced by 
mixing red and green light together, this can hardly be interpreted 
to mean that the actual brightness of illuminations at the flicker 
head had been adjusted to be the same. If the speed of the flicker 
head is altered, we shift the position of the ordinate we are consider- 
ing, and shall then have to readjust the positions of the sources to 
regain the balance. 

The same thing will apply when the sources are not pure red and 
pure green, but differently tinted lights, such as a carbon filament 
and a metal filament lamp, and this in practice leads to the results 
observed by Lauriol (Bull. Soc. Instr. des Electr. 1904), Wild (THE 
ELECTRICIAN, July 16, 1909), and others. Whatever may be the 
ultimate physiological explanation of the working of the flicker, I 
think the above discussion shows that the conditions under which 
the retina is excited during a measurement with the flicker type of 
photometer are not the practical conditions of illumination to which 
it is our object to apply the data we obtain from the experiment. 


Proposed Chemische Reichsanstalt.— We understand from 
* The Times" that considerable interest has been created m 
the German chemical world by the decision to form an 
Imperia] Chemical Institute. This institution isto undertake 
for the chemical industry similar functions to those which the 
Imperia! Physical Institute performs for engineering. The 
undertaking is being subsidised by the State, and itis expected 
that the annual maintenance will cost about £10,000. 
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B PHYSICAL SOCIETY. m 


At the meeting held on November, 26th, Dr. C. Снвкк, F.R.S., 
President in the chair, a Paper was read by Dr. J. W. NICHOLSON on 


The Effective Resistance and Inductance of a Helical Coil.“ 
This Paper deals with а determination of the effective resistance and 
inductance of a helical coil of great length, composed of thin wire, 
wound on a cylinder whose radius is large in comparison with that 
of the wire. "The pitch of the winding js not small, so that the 
problem cannot be treated by the method of Cohen. The method’ 
employed depends upon the use of a type of helical co-ordinates ' 
defining the position of any point, and of the general theorem re- 
lating to orthogonal systems of co-ordinates. A solution is obtained 
for the internal and external forces corresponding to a given im- 
pressed E.M.F. in the form of a Fourier series, of which only the initial 
terms require calculation. The value of the effective current across 
any section is obtained, and thence the inductance and resistance. 
The results are of simple character, and are expressed in general in 
terms of the ber and bei functions of Lord Kelvin, whose results 
for a straight wire appear as a limiting case. Certain particular 
cases are worked out in detail and formule obtained in terms of 
elementary functions which are suitable for a very high of a low fre- 
quency. Their necessary limitations are also examined numerically. 
For a high frequency it is found that the change of self-inductance 
due to twisting of the wire tends to vanish, and that the change of 
resistance tends towards a value independent of the frequency. 

Dr RussELL stated that the Author's Paper was most instructive and 
that he had done excellent pioneering mathematical work. This Paper 
contained the first published attempt to get a solution of the very diffi- 
cult problem of finding the effective resistance and inductance of a helical 
coil when traversed by high frequency currents. Previously only cylin- 
drical current-sheets had been considered. He pointed out that, in the 
particular case when the wire was very thin, an approximate value of 
the inductance could be found by counting the linkages of the magnetic 
lines of force with the helical current. Even when the coil was of finite 
length this presented no great difficulty. In the author's problem, 
however, the wire was of finite thickness and so the difficulties to be 
overcome were much greater. He considered that the author's solutions 
would prove very helpful to other workers in electromagnetic theory. 

Prof. C. Н. Lees congratulated the author, and remarked that both 
the functions occurring in equation 39 had been tabulated by Mr. Savidge. 
Prof. Lees indicated the form of the graphs of these functions. 

The AUTHOR, in reply to Prof. Lees, said the tabulation of the functions 
referred to was most valuable. 

A Paper entitled DUCTILE MATERIALS UNDER COMBINED STRESS 
was read by Mr. W. A. Scope: The author further considers the 
results from some earlier tests made on mild steel bars $ in. diameter, 
and .30 in. effective length, under combined bending and torsion. 
The resulta of tests on steel and copper tubes under combined bending 
and torsion are also given. All the results indicate that the maximum 
stress and maximum strain laws do not apply to ductile materials. 
The stress difference or shear stress law is approximately true, but 
there is, in each case, a deviation from the law which is opposed to 
the other theories mentioned. The deviations from the shear stress 
law are considered. 

A Paper by Drs. W. Makower and S. Russ on Tue RECOIL ОЕ 
RA DñIUM C From Rapium В” was read by Dr. Russ; and a Paper 
on " THE SuN's MOTION with RESPECT TO THE AETHER,” by Dr. 
C. V. Burton, was taken as read. 


CORRESPONDENCE. 
нене 
ELECTRIC DRIVING OF TEXTILE FACTORIES. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR: Your issue of the 10th inst. contains a letter from the 
Council of the Bradford Engineering Society, the extraordi- 
nary contents of which require immediate correction. The words 
* full inquiry " and *' very carefully considering" which appear 
respectively in this letter and in the document described as 
the ‘Report of Special Committee on Electric Driving of 
Textile Factories," seem to the gentlemen responsible for 
these publications to have a different meaning from that ordi- 
narily connected therewith. We can only reiterate that this 
document has been published without our knowledge or ap- 
proval and does not represent the views of the Committee. 
The actual facts regarding its origin are as follows :— 


The substance of the clauses on pp. 5, 6 and 7 was, with certain 
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reservations, adopted by the Committee merely as a basis for 
a discussion at a future meeting of the Society. The matter 
on pp. 3 and 4 (to parts of which we take strong exception) 
was issued after the last meeting of the Committee, and there 
is no justification or authority for including this as part of the 
Committee’s Report. The Council now state that a meeting 
took place subsequently in which this Report was finally 
adopted. This statement is exceedingly surprising, as the 
undersigned members of the Committee cannot trace having 
received any notice of such a meeting. In fact, we have since 
learned from the Secretary that the last meeting of the Com- 
mittec took place on July 30th, whereas the type written copy 
as reproduced on p. 3 to 7 of the printed Report was not 
issued until the 31st, and was not previously seen by the Com- 
mittee. "This disposes of the Council's statements and of their 
claim to have since made a full inquiry. 

Whilst waiting for the meeting of the Society we found our- 
selves suddenly confronted with the broadcast press publica- 
tion of the * Report" which had not, and would not, have 
received our signatures. In addition it is headed by an intro- 
duction of an entirely biased character which had never even 
been submitted to the Committee. We, therefore, reluctantly 
adopted the only course open to us— t.e., to dissociate ourselves 
publicly from this document. 

The letter from the Council of the Bradford Engineering 
Society concludes with personal remarks and the insinuation 
of trade advertisement, the taste of which is quite in keeping 
with the methods adopted in the publication of the ‘‘ Report." 
In this connection it is significant that the meeting of the 
Council which decided on the issue of this letter, consisted of 
eight mechanical engineers, and that the only electrical engi- 
neer on the Council did not receive any notice of the meeting. 


— We are, &c., 


H. ELLIS. T. ROLEs. - 
. H. A. JONES. C. W. SALT. 
К. Pour. W. B. WOODHOUSE. 


Bradford, Dec. 10. 


THE CITY AND GUILDS EXAMINATIONS. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sır: I am glad to see your criticism of the City and Guilds 
examinations in Electrical Engineering, and am sure that most 
teachers who have experience of these examinations will em- 
phatically endorse your opinion that “some of the examina- 
tion questions are scarcely suitable as a test of the electrical 
engineering knowledge of the students." 

As а matter of fact, one question in the continuous current 
paper had reference to the resistance of a circuit consisting of 
12 wires joined up to form the edges of a cube; two more in- 

2 
volved the knowledge that = represents the energy per unit 
volume of a magnetic field; a fourth required a proof involving 
considerable knowledge of differential equations. To anyone 
acquainted with the type of student who enters for the ex- 
amination, the above questions appear quite out of place. 

No one could take exception to the examinera as electrical 
engineers, but they are evidently out of touch with the studenta 
who attend evening classes and sit for City and Guilds 
examinations. 

In my opinion, and that of many other teachers, a board of 
examiners should be formed who would have the final choice 
of questions; and this board should include a representative 
of the teachers conducting registered classes in the subject.— 
I am, &c., | 

Battersea Polytechnic, Dec. 14. 


A. W. ASHTON. 
A NEW TYPE OF REACTANCE COIL. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sin: In your issue of September 17th appears an article 
under the above heading by Mr. R. Livingstone, discussing 
the advantages of a form of reactance coil in which the wind- 
ing surrounds the air-gap. He points out that this arrange- 
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where the air-gap is in that part of the core entirely outside 
the coils. 

Mr. Livingstone is not alone in appreciating the advantages 
of the construction he describes, and it surely is a mistake to 
call this a new" type, since reactance coils embodying this 
principle have been supplied to their customers by the firm 
with which the writer is associated, for six or seven years past. 

As Mr. Livingstone well shows, the special advantage of the 
preferred construction lies in the fact that the air-path flux 
1s limited almost entirely to the direct path across the air-gap 
between the opposing pole faces, while in the less desirable 
arrangement the polar surfaces are not limited to the opposite 
pole faces, but extend for considerable distance along the 
exposed limbs of the core. Аз a result, the air-flux spreads out 
widely, causing heating trouble in metal enclosing cases and 
other adjacent parts, and sometimes causing difficulties in 
design due to the indefinite value of the magnetic leakage path. 

The suggestion is sometimes made that when the exciting 
windings are so placed as to surround the air gap in a core, 
they act as a shield, confining the flux within the direct path 
from pole face to pole face. If the coil winding contains large 
masses of copper section, it undoubtedly will exert a certain 
amount of damping effect upon such stray flux as tries to cut 
through it; but with fine wire winding the shielding effect 
should be negligible, yet the characteristic advantages still 
remain. 

The extent to which air flux extends along the core limbs 
adjacent to a gap depends principally on the distribution of 
polar surface, which in turn depends on the distribution of 
magneto-motive force in the windings. The inferior construc- 
tion referred to islike a horse-shoe magnet with a narrow mag- 
netising coil in the middle of the U. Both legs are poles for 
their whole length. But if, as in the preferred construction, 
the coil is made instead to embrace the two tips of the horse- 
shoe and the intervening air path, its entire magnetising force 
is applied directly to the air path, thereis no marked differ- 
ence of magnetic potential between any two points of the iron 
external to the coil, therefore, no tendency for masses oí stray 
flux.—I am, &c., 


Rugby, Dec. 7. A. R. EVEREST. 


HIGH-VOLTAGE CABLES. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sır: In your current issue (INDUSTRIAL SUPPLEMENT) 
under the heading 130,000-volt High-Tension Cables,” you 
publish details of a high-tension cable manufactured to the 
order of the Marconi Wireless Telegraph Co., and state that 
you believe this cable to be a record in high-voltage cables. 

From the description it appears that the cable is really for 
use on а 40,000-volt direct- current system, and as, according to 
Thury and Alex. Russell, the disruptive effect of alternating 
current is double that of direct current, it follows that the 
40,000 volta direct current is equivalent in disruptive effect to 
20,000 volts alternating. 

The St. Paul's Gas Light Co., America, have two three-phase 
fecders, each three miles in length, working at 25,000 volts 
alternating current, one insulated with paper, the other insu- 
lated with rubber. А Montreal company has a paper insu- 
lated cable working at 25,000 volts alternating current. In 
England there is à complete network of feeders working at 
20,000 volts alternating current. 2 

With regard to the pressure tests, it is not stated whether 
these tests were carried out on the whole cab!e or on a short 


sample; if on the whole cable it is to be hoped that the cable 


is not seriously damaged. However, it is more probable that 
these tests were applied to a short sample length of the cable, 
and asit is well known that short lengths oflow-tension cable 
insulated with 100 mils of paper will withstand pressures of 
from 50,000 to 60,000 volts, it is to be expected that a cable 
with five times this insulation thickness would withstand twice 
this pressure—I am, &c., ` "og 

Charlton, Kent, Dec. 13. 


F. О. Howe. | 


At the meeting of the Birmingham Local Section of the 
Institution of Electrical Engineers on December Ist last, а 
Paper was read by Messrs. Н. W. Handcock and А. H. Dykes 
оп “ The Present Aspect of Electric Lighting," and one on 
“ Research on Metallic Filament Lamps," by Mr. F. H. Laven- 
der. The former of these Papers has already been read and 
discussed in London ; an abstract of the Paper appearing in 
our issue of November 26th last, and of the discussion in our 
issue of December 3rd; whilst ап abstract of the second 
Paper was given in our issue of December 3rd. The above 
Papers were discussed together, and we give below a brief ab- 
stract of the discussion. 


Dr. SUMPNER said it was not only of importance to know that а lamp 
was at its best efficiency at one particular voltage, but it was also neces- 
sary to know how far one could go from that tigure before any serious 
change in efficiency took place. So also with regard to the most econo- 
mical life, which was given as 1.500 hours. Was the smashing point 
sharply marked, or could one deviate considerably on either side without 
greatly affecting the cost per candle-power-hour? Undoubtedly there was 
a point where it paid to smash a lamp and put in anew one, but it was not 
generally realised that it did not make a great deal of difference how nearly 
this point had been reached. He was rather appalled at the indication 
given in the Paper that a lamp should be scrapped when its candle-power 
had only fallen 3 per cent. With carbon lamps the efficiency fell off con- 
siderably, and the smashing point was fairly well defined, but with metal 
filament lamps the efficiency was much more nearly constant, and it did 
not really matter much when one replaced the lamp by a new one. In 
fact, it might be said that with metal filament lamps the best thing to do 
was to run them until they broke. With regard to the second Paper. he 
thought that there was a great deal to be said for the system advocated, 
which should help to secure small consumers. 

Mr. Maurice SorLoMoN contended that there were two natural factors 
which determined the running limit in practice. One was the lamp 
breaking and the other was the candle-power falling till it was no longer 
sufficient for the purpose for which it was required. Such considerations 
give something like double the economical life as calculated by curves 
like those in the Paper. He also pointed out that most of the curve: 
in the Paper represented the results obtained on a single lamp, and some 
of the curves given showed that the results obtained with lamps of the 
same make varied very widely in practice. The results given showed that 
the makers knew the characteristics of their lamps, and had got remark- 
ably close to what might be expected to give the best results. In 
connection with such Papers as these, he thought it very desirable that 
a uniform system of plotting the curves should be adopted. To enable 
comparison to be easily made the percentage variation in candle- power 
should be plotted, and not the actual variation. О, | 

Mr. Linpsay Forster thought that there were differences between 
the various makes of tungsten lamps which should have been brought out. 
Ав regards the contract system, it was successful with the water supply, 
and he did not see why it should not work with electricity supply also. 

Мг. R. OnszETTICH did not quite see what was to be gained ір the cases 
to which Mr. Handcock wanted to apply his tariff. The small consumer 
who used the penny-in-the-slot system for his gas would not be in a posi- 
tion to pay 15s. or 20s. all at once for his electric light per quarter. So 
long as he only used three or four lamps he would prefer to go on using 
the light which he could buy with his pennies. In the case of a better 
class of consumer, with 10 or 15 lamps, he (the speaker) could not agree 
with the statement that 80 per cent. of these lamps came on at the worst 
time. From his experience, he considered the figure would be nearly 
35 per cent. It was quite correct that the present price charged by somo 
stations could not possibly pay. To bring the charge as far as possible 
into line with the cost, between 4d. and 44d. should be charged. Then 
as to the question of paying a fixed charge of 10s. or 12s. per lamp. Не 
considered this would probably solve the problem by killing the exten- 
sion of providing lighting to a great extent. It would be impossible for 
a consumer with 10 or 15 lamps to pay at the rate of 12s. each. At 
present the charge in Aston worked out at something like 3s. per lamp 
per year without taking into account the lamp itself. Assuming the life 
to be 1,500 hours, the lamp would last three years. Another disadvan- 
tage would be that it would handicap the extension of lighting in any - 
house. Consumers were usually very careful about the expense of new 
innovations, and there would be very little extension with a fixed charge 
at.the rate of 12s. perlamp. Against all this he realised that the position 
of central stations was very unfavourable at the present time. His view 
was that, before canvassing the consumer who uses only three or four 
lights, there was plenty of scope for those who would put down 10 or 15 
lamps, and these consumers would not come upon the station up to tho 
80 per cent. limit at the worst moment. He considered that the question . 
of canvassing had not been properly tackled. In America the can- 
vasser was à very important member of the central station staff, and the 
station having found а good man made it worth while for him to stop. 
There was a very large scope for electricity in other directions besides 
light. Instead of handicapping the small consumer with very high flat 
rates, the station could try to cultivate these numerous new openings 
which presented very good possibilities if properly worked. : 

Mr. A. G. NEEDHAM said that with regard to the irregularities shown : 
in the curves it was suggested in the Paper that they represented actual . 
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changes of candle-power. He thought it much more likely to be due to 
changes of measurements. The actual measurements were taken with 
constant current, but it would be found that a very small variation in 
current would cause a large variation in candle-power. А point that 
had been well brought out with regard to tungsten lamps was that they 
might be kept on as long as they would hold together, because the per- 
centage drop of candle-power was so very small as to be negligible. 

The Chairman (Mr. M. RAiLING) remarked that it was mentioned by 
the lamp makers when the metal filament lamp was introduced that they 
were convinced that the increase in connections would balance the fall 
in revenue per lamp. It would be very interesting to know whether 
this was actually the case. His experience had been that the metal 
filament lamp had helped to extend and increase the output in certain 
stations. То his mind the problem was not so much to get increased 
price from consumers ав to get more of them, and that was а matter in 
which manufacturers should be able to help the station engineers by 
supplying а small candle-power lamp. 

Mr. R. MILNES gave some figures with regard to the question of revenue 
in Birmingham. As far as that city was concerned, the growth in revenue 
in regard to sales had been as follows: In one year they had 5 per cent. 
in increase, the next year 10 per cent., the next year about 17 per cent., 
and this year about 27 per cent. They must also remember that. even 
if there was only a small increase in current, there was а much larger 
increase in candle-power. With regard to the contract system, some 
years ago he had tried this on a block of small houses, charging 6d. a 
week in summer and 1з. a week in winter. Each house contained five 
lights, and the revenue on the current supplied worked out at something 
like 14d. per unit. They had experimented in Birmingham in the light- 
ing of small houses with prepayment meters. After about eight months’ 
running the consumers were quite satisfied. They charged 5d. per unit, 
which covered surface charges, meter rent and cost of current. The con- 
sumer was satisfied because he got a better light than previously with a 
60 c.p. gas mantle, and the cost of current was ‘lower than the cost 
of gas for the same light. re 

Mr. FENNELL thought that station engineers ought to be prepared to 
experience one or two lean years, because they were on the threshold of 
an enormous boom. With regard to the contract system, he thought he 
was rather departing from the Englishman’s idea of business. He 
thought that the complication of metera and the work it involved would 
be nothing to the complication of this system of house to house visits 
that would be required. He did not think that it would be necessary to 
go into this inquisition, and it would certainly never be popular. 

Mr. HANDcock, in reply, said there was one point in connection with 
his own Paper of which he would like to remind them. The system 
advocated therein had already been fully tried, and had stood the test 
in connection with the water supply. There were many water under- 
takings carried on, he believed with dignity, and certainly with economy 
of administration and with a fair amount of satisfaction to the consumers, 
and they were all carried out on the contractsystem. They (the authors) 
contended that the long-hour consumer had grave cause for complaint 
against the electric light undertakings who weretaking a profit from him 
that was absolutely unjustified. 


THE PHYSICAL SOCIETY'S ANNUAL EXHIBITION OF 
APPARATUS. 


On Tuesday last, December 14th, the Physical Society held their 
fifth annual exhibition of clectrical, optical and other physical 
apparatus at the Imperial College of Science, South Kensington. The 
exhibition differed from those in previous years, in that it was open 
both in the afternoon and in the evening, and the success of this in- 
novation was undoubtedly proved by the large attendance through- 
out the whole of the time the exhibition was open. 

In addition to the exhibits, other attractions were also provided, 
for Prof. C. V. Boys, F.R.S., showed some of his well-known and 
beautiful experiments on Soap Bubbles, which have not been scen 
for many years, and Prof. Silvanus P. Thompson, F.R.S., showed 
some very interesting combinations of Mica and Selenite Crystals. 

There is no doubt that the exhibition aroused even more interest 
than on previous occasions, and as there were nearly 40 exhibitors, 
many of whom were showing newly designed apparatus, visitors found 
it difficult to inspect everything deserving attention. 

As in previous years the exhibits were arranged in the elementary 
physies laboratory of the Imperial College of Science, whilst the 
astrophysics laboratory and other rooms had also to be requisitioned 
to provide accommodation for & considerable proportion of the 
apparatus shown. 

In а large number of cases the apparatus exhibited had only just 
been completed, so that illustrations will not be available for a few 
days. This fact simplifies, to some extent, our task of deciding 
where to begin in describing the exhibits of interest to our readers, 
The apparatus of THE INDIA RUBBER, GUTTA PERCHA, AND TELE- 
GRAPH Works Co. needs no words of introduction to electrical 
engineers, since the Silvertown testing set has become a sine qua поп 
of every laboratory or workshop. The four types shown at the 


Physical Society's Exhibition leave little room for improvement. 
The Rymer-Jones standard condenser, which has been proved by 
tests extending over many years to fulfil the claims of constancy of 
capacity, was also exhibited ; whilst much interest was taken in the 
Raymond Barker two-tone transmitter and, Gott fault-searcher coil, 
which were described in our issue of January(lóth last. Mention 
may also be made of the Wheatstone Bridge of the four dial type 
with sliding switches. This instrument in which the contacts are of 
platinum and gold, is more portable than the ordinary dial bridge. 
Much has been heard recently of the ‘‘ Contract Demand " 
system of charging for electrical energy. Messrs. NALDER BROS. & 


Fic. 1.—Таміт INDICATOR OF Messrs. NaLDER Bros. & THOMPSON. 


THoMPSON showed a limit indicator for use on lighting circuits 
where this system is in vogue. The instrument, which is illustrated 
in Fig. 1, is of the thermal type, and consists of a wire attached tu a 
spring contact. This wire carries the whole current taken by the 
lamps, and if the contract demand is exceeded the wire expands 
sufficiently to switch a resistance in series with the consumer’s lamps. 
When this occurs the wire immediately cools so that the resistance is 
removed, and the cycle of operations is repeated. The effect is to 
produce continual flickering of the lamps; and this flickering will 
cease as soon as the demand is reduced to the agreed limit. А special 
fcature of this limit indicator is that it is suitable for both alternating 
current and direct current circuits, and it is also unaffected by 


Fic. 2.—LAMP-TESTING WATTMETER OF Messrs. NALDER BROS. & 
THOMPSON. 


changes of temperature in the surrounding atmosphere. The lamp 
testing wattmeter illustrated in Fig. 2 and shown by Messrs. Nalder 
Bros. & Thompson should prove useful to electrical engineers. The 
instrument is of the dynamometer moving coil type, and is designed 
so as to register accurately on both direct current and alternating 
current circuits. A feature is the low power consumption. A 
recording wattmeter suitable for three phase unbalanced loads is 
also worthy of mention. This instrument contains two movements 
which are mounted at right angles, one above the other, so as to 
avoid mutual interference. The pressure resistance is contained in 
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us 


the case of the instrument, and a dash-pot, although not essential, is | proof Wheatstone bridge. In this everything is enclosed in a case, 


usually fitted. 

The telethermometer, consisting essentially of a moving coil 
ohmmeter, combined with а Wheatstone bridge, has already been 
described in our columns. It will be remembered that three of the 
arms of the bridge are of wire having а negligible temperature co- 
efficient, whilst the fourth arm consiste of & coil of copper wire, the 
ends being connected by suitable leads to the indicating instrument. 
The pressure required for operating tho instrument is supplied by a 
small hand generator. Various other instruments, such as recording 


Fic. 3.—“ Foor-PRooF " GALVANOMETER OF Messrs. GAMBRELL Bros. 


voltmeters and ammeters, switchboard instruments, portable testing 
sets, Ohmer " insulation testing set, &c., were also shown by 
Messrs. Nalder Bros. & Thompson ; these instruments are, however, 
well known to our readers. 

The most interesting exhibit by Messrs. GAMBRELL Bros. was the 
_“* Fool-proof" galvanometer. This instrument, of which the 
reflecting type is shown in Fig. 3, can be handled by inexperienced 
persons without fear of injury. The special feature of this galvano- 
meter is the suspension strip, which is perfectly flexible, and will 
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Fic. 4.—WIMPERIS ACCELEROMETER (MEssns. ELLIOTT Вкоз.). 


support over 100 times the weight of the movement. The instru- 
ment is of the iron core moving-coil type with magnet shaped to 
give proportional scale readings. The scale is of the enamelled 
pattern, with anti-parallax mirror, reading up to 40 deg. on both 
sides of zero, but the pointer can be adjusted to start from any part 
of the scale by means of the torsion head. The base is made of tough 
black vulcanised fibro. In connection with this instrument Messrs. 
Gambrell Bros. have just designed what may be termed a “ fool- 


in the cover of which.are the two tapping keys required. The 
resistances (from 1 to 10,999 ohms) are of the dial pattern, and for 
persons with little experience more accurate results are probably 
obtained in this way than with plug contacts. The combina- 
tion of fool-proof galvanometer and Wheatstone bridge should 
prove useful for measurements out of doors. In commenting on the 
last annual exhibition of the Physical Society we referred to the 
apparatus for lantern demonstrations which was then exhibited in 
its experimental stage by Messrs. Gambrell Bros. The complete set 
of apparatus was exhibited on the present occasion, as well as various 
rheostats, potentiometers, &o. 

Of the apparatus shown by Messrs. ELLIOTT BROS. most interest 
was undoubtedly taken in the Wimperis accelerometer (Fig. 4). This 
useful instrument was exhibited at the recent Motor Exhibition at 
Olympia, and was briefly described in our issue of November 19th. It 
will be remembered that this instrument consists of a horizontal 
copper dise controlled by a light spring and damped magnetically. 


Fic. 5.— RuusrTRAT " RHEOSTAT OF MESSRS. ISENTHAL & Co. 


When the accelerometer is moved forward in the direction indicated 
by the arrow in Fig. 4, the centre of the gravity of the disc tends to 
lag behind and so rotates the disc through an angle controlled by 
the spring. The instrument is compensated so that accelerative 
forces in any other direction of motion do not affect or interfere with 
the reading. Among the many important uses to which this instru- 
ment can be put are—the measurement of the starting acceleration 
and tractive effort of steam and electric trains, trams, omnibuses, 
motor cars, &c., the comparative efficiency of brakes (i. e., as regards 
retardation), the measurement of gradients, in fact, most problems 
in connection with moving vehicles. Of equal interest is the Elliott 
power indicator (Harrison & Slaughter's patent), which we described 
in our issue of June 25th last. It will be remembered {that this 


Fig. 6.—WHEATSTONE BRIDOE or MESSRS. ISENTHAL & Co. 


instrument consists essentially of a spring controlled wattmeter, 
damping float and retaining pawl, and gives a direct reading in watts 
or kilowatts on power circuits. The oil used in the float chamber 
gives the instrument a time lag of approximately one minute. In 
addition to various switchboard indicating and recording instru- 
ments, for which Messrs. Elliott Bros. are noted, examples of the 
latest types of portable continuous-current voltmeters and ammeters 
were also shown. The weights of these latter instruments have been 
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considerably reduced, whilst the efficiency of the shielding against 
external magnetic fields has been increased. 

The exhibit of Messre. ISENTHAL & Co. was noteworthy for the 
new patterns of resistances and for a new precision Wheatstone 
bridge. The Ruhstrat ” resistances have been specially designed 
to produce an adjustable rheostat combining maximum energy 
dissipation, small weight and low cost. These features have been 
attained by winding an oxidised resistance wire (constantan) in 
closely packed convolutions on an enamelled iron tube, a micro- 
scopically thin film of oxide being found to be sufficient insulation 
between the turns. Ав the constantan wire, which is oxidised by 
subjecting it to a high temperature in an atmosphere of oxygen, is 
wound on an enamelled iron tube it is evident that these resistances 
can be run at а much higher temperature than where other methods 
of mounting are adopted. Also, it is evident that no space is wasted, 
and the greatest possible number of turns can be wound on a given 
tube; whilst the heat generated is rapidly conducted away. In 
fact, these resistances can be adopted, where desired, for water 
cooling, by passing water through the iron tube on which the wire 
is wound. As wil] be seen from Fig. 5, which shows one of these 
new resistances, they are very neat and compact, and as they can 
also be produced very cheaply there should be a large demand for 
them. 

In regard to the new Wheatstone bridge, which is in two parts 
linked together, one of these parts only being illustrated in 
Fig. 6, an interesting feature is that provision is made for the use of 
testing voltages from 2 to 20. For this purpose terminals marked 
2, 4 and 20 volts are provided. Another feature is the novel form 
of clamp which has been adopted so as to accommodate with equal 
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Fic. 7.—FREQUENCY METER FOR SYNCHRONISING ALTERNATORS. 


facility small wires or large rods up to J іп. by J in. This clamp 
replaces the ordinary terminals to which the unknown resistance is 
connccted, and when testing the resistance of wires it should prove 
much more convenient. The general construction of the bridge, 
which is provided with decade resistances of variable sensitiveness, 
will be evident from Fig. 6. 

Mention must also be made of the frequency meters shown by 
Messrs. Isenthal. These are of the well:known reed pattern, the 
solenoids being made of oval shape. The most interesting was un- 
doubtedly the special frequency meter for paralleling alternators. 
This instrument, which is illustrated in Fig. 7, is fitted with four 
terminals so that it can be connected to the working as well as the 
incoming alternator. One set of reeds shows the frequency of the 
pressure at the main bus bars, another set the frequency of the in- 
coming generator, whilst a third set is influenced by both the main 
supply and the incoming machine. 

Probably the greatest novelty shown at the exhibition this year 
was W. V. Gilbert's system of anticlastic levers These were axhibited 
by Messrs. STRANGE & GRAHAM, and are commonly known as 
'* Vilears." The invention involves what is practically a new 
mechanical principle—viz., the action of compound springs of 
Opposing curvature for transmitting motion in various directions 
from a single simple motion. The various models embodying this 
principle have only been constructed during the last few weeks, but 
they seem to indicate that the invention is likely to lead to extensive 
applications; among these may be mentioned springs of all kinds, 
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resilient vehicles, tongs and grabbing appliances, agitators, girders, 
&c., and especially in connection with aeronautics, a particularly 
interesting model illustrating flapping wing flight being demon- 
strated at the exhibition. As an examination of the working of a 
model Vilear " is more instructive than any description of its 
applications, we give the following instructions for making a simple 
paper model: Cut a sheet of paper into the shape A B N M (Fig. 8), 
and with the sides about twice the length of those shown in Fig. 8. 
Crease the Vilcar line C D so that the ridge of the crease is at the 
front of the paper, being careful not to extend the crease beyond the 
points C and D. "Then gently bend the paper, without definitely 
creasing it, along the dotted lines E F and G Н, so that these lines 
appear on the inner (concave) side of the bends. "Taking the paper 
in the hand, place the thumb and second finger at the points on the 
edges marked K and L and press the device, employing the first finger 
for slightly depressing the Vilcar line. The ends A M and B N will 


n 
8 


—— 2 2 фое о 


VILCAR LINE. 


n 
"o 


Fio. 8.—DiAGRAM SHOWING METHOD or CONSTRUCTING MODEL 
| * VILCAR." 


then approach and recede from one another as pressure is applied 
and relaxed. A curious feature is that the paper on both sides of the 
Vilcar line can be cut away for some distance without affecting the 
operation of the model. It should be noticed that the motion is 
obtained in а direction perpendicular to the applied pressure. 

( To be continued. ) 


FARADAY SOCIETY. 


At the meeting on Tuesday, November 30, 1909, Mr. James Swin- 
burne, F.R.S., president, in the chair, Dr. HENRY J. Н. SAND read 
а Paper 

* On the Electro-analytical Determination of Lead as Peroxide. '' 


This investigation was carried out with the object of elucidating the 
cause of the discrepancy between the statements of various experi- 
menters regarding the behaviour of an electrolytic lead peroxide 
deposit on drying at 200 deg. АП authors agree that the peroxide 
deposit retains water at this temperature, but whereas Hollard and 
Bertiaux give an analytical factor of 0-853, most other investigators 
find & factor of approximately 0-864, the theoretical factor being 
0-866. Incidentally, the effect of varying conditions on the cohe- 
rence of the deposit was also studied. 

It was found that at 200 deg. a lead peroxide precipitate is capable 
of absorbing moisture from a damp atmosphere, and an increase of 
as much as 1-7 per.cent. of the weight of the deposit has thus been 
obtained. On heating in a dry atmosphere at the same and higher 
temperatures the peroxide loses its water exceedingly slowly. 

The most satisfactory results were obtained by depositing the 
peroxide in such а manner that it is practically free from water 
owing to electric endosmose on leaving the bath. The conditions 
are a high temperature and a large current density (with a rotating 
cathode). The deposit was dried by means of alcohol and ether in 
the identical manner employed for metal precipitates. 

Dr. F. M. Perkin endorsed from his own experience the author's 
results. He imagined, however, that as a rule the conditions laid 
down by Dr. Sand would be observed. In reply to a question by 
the President, alkali solutions gave close deposits, but they were not 
adherent and it was difficult to get rid of the alkali. 

The other Papers read were On the Influence of Dissolved Gases 
on the Electrode Potential in the System of Silver—Silver Acetate, 
aq.“ and Contributions to the Study of Ionisation in Aqueous 
Solutions of Lead Acetate and Cadmium Acetate," by Mr. Arthur 
Jaques, and The Calorimetrical Analysis of Hydrated Salts," by 
Prof. F. G. Donnan and Mr. С. D. Hope. 
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NORTHAMPTON POLYTECHNIC INSTITUTE. 


The annual prize distribution at this institute took place on Friday 
evening last. This function is associated with the students’ con- 
versazione, which was held on the following evening. The pre- 
sentation of prizes and certificates by Sir John Wolfe Barry, K.C.B., 
F.R.S., was, of course, the main attraction, at any rate from the 
students' point of view, on the former evening; but considerable 
interest was also taken in the exhibition of apparatus and in the 
short lectures which followed, the workshops and laboratories being 
on view. in most cases as equipped for ordinary work. The principal 
of the Polytechnic, Dr. R. M. Walmsley, in his report mentioned 
that the London County Council had granted £5,600 for the equip- 
ment of а new generating station, which would give the senior students 
opportunities of realising practically the working of a modern elec- 
tricity supply station. It is proposed to supply all the lighting and 
power requirements of the building by means of this new plant. In 
his address Sir John Wolfe Barry referred mainly to historical 
matters. and said it was scarcely appreciated how much was owed 
to the City Companies in the matter of t»chnical education. 

Among the '' lecturottes " which were given during the course of 
the evening were Some Applications of Electrodeposition," by 
Mr. S. Field, and Twisting Materials to Destruction," by Mr. C. E. 
Larard, the latter being illustrated by means of а cinematograph. 
In regard to the exhibition of apparatus, &c., mention may be made 
of the display of electric clocks. Most noticeable were those of the 
Synchronome Company, who showed, in addition to the types which 
are familiar to our readers, a controlling switch operating two circuits. 
This switch, which is a new feature, provided impulses in one circuit 
every 2 seconds and in another circuit every 30 seconds. Mention 
may also be made of a bell controller, arranged for ringing bells at 
any prearranged minute, and of the display of various movements. 
In an adjoining room wore Eureka electric clocks. The one which 
attracted most attention was the 1,000 day clock which was recently 
inspected by His Majesty the King, and which was described in our 
issue of June 18th last. We also noticed some exhibits of electric 
clocks by the Reason Mfg. Co. (these were described in our Ix- 
DUSTRIAL SUPPLEMENT last week) and by Mr. W. E. Palmer. Con- 
siderable interest was also taken in the X-ray apparatus shown by 
Mr. H. W. Cox, of 47. Gray’s Inn- road. Е.С. 

We drew attention last year to the collection of electrical instru- 

ments which were a feature of the Northampton Polytechnic con- 
versazione. The exhibit of instruments last week was by no means 
less interesting, comprising, amongst others, a very fine series of 
testing sets, recorders, &c., by Messrs. Elliott Bros., the well-known 
and popular instruments of Messrs. Nalder Bios. & Thompson, the 
lantern apparatus of Messrs. Gambrell Bros. for demonstration pur- 
poses, a very large collection of the standard instrumonts of the 
Weston Electrical Instrument Co., resistance furnaccs, quartz 
thermometers, &c., by Messrs. J. J. Griffin & Sons, and the Drysdale 
alternating-current potentiometer and Drysdale phase-shifting trans- 
former (described in our issue of December 11, 1908), together with 
standard cells, &c., by Messrs. Snell & Tinsley. The lighting of the 
laboratory in which these instruments were displayed was provided 
by Tubolite " fittings. 
It will be remembered that the Northampton Poly:e-hnic Institute 
have be»n paying forsome time considerable attention to wirelesswork, 
and the wireless classes, which are conducted by Dr. Erskine Murray. 
are proving very successful. An antenna has been stretched between 
the two towers of the institute, and wireless messages from the 
Admiralty in Whitehall and more distant stations are easily inter- 
cepted. Poulsen apparatus was shown in use, and proved of con- 
siderable interest to visitors. 

It is impossible here tomention all the attractions which were 
provided in the various other departments of the institute, but 
we noticed the new process of obtaining metal ribbon was in 
operation in one of the laboratories. All the above exhibits’ were 
also on view on Saturday evening in connection with the students’ 
conversazione, and additional entertainment was provided by con- 
certs, gymnastic, boxing and swimming displays, telephones to 
theatres, &c. 


ORGANISED MODEL MAKING. 

The business of making models for inventors and patentees is in 
many respects а singular one. Generally speaking, these businesses 
grow up from being one man affairs to being—when they grow at all 
—little businesses of a casual though respectable character. Capital 
in the usual acceptance of the word is not attracted to model making 
as an investment. То begin with, the demand for models is not 
widespread, and secondly, the private inventor, as distinct from an 


employé or official whose firm takes up his invention for him, is 
quite commonly а person who has not much money to spare for 
really well-made models and who often does not understand that 
making a model is usually more costly than producing the actual 
appliance in quantities for the market. One can easily hazard a 
guess that many small capitalists have talked over the pros and 
cons of using their money to establish an engineer's model making 
business only to be deterred by the terrifying prevision of serried 
ranks of inventors holding out supplicatory hands and saying Only 
just a rough model to show how it works; I am sure you can make 


it for а few pence," whereas, in fact, a decent model, calculated not 


to make а fool of the inventor at the critical moment, would cost 
quite a few shillings. 

Observe how interwoven are cause and effect in the economics of 
industry. The inventor's niggardliness—though not in a depre- 
catory sense, for he can rarely help it—has, by frightening away 
capital on the look out for a legitimate profit limited the field of his 
assistance, broadly speaking, to the more or less rough-and ready 
help offered by hand-to-mouth establishments, which, since they 
can ill afford to be forhearing, often hamper an impecunious inventor 
with their own financial exigencies, and which, when the shoe is on 
the other foot, are tempted to charge a well-to-do man a price 
framed with more reference to his ability to pay than to the cost of 
production. Also, most industries are based on certain scientific 
principles and his ignorance of these is not the least shortcoming of 
the class of model maker to which we refer. 

Latterly there has been a tendency to lift this business of model 
making into a better organised and more useful state. Here and 
there, in the trade papers especially, may be seen the advertisements 
of several reputable establishments which we quite believe do give 
the inventor not only value for his money, but also, though they do 
not seek to trespass on the patent agent’s ground, sound and dis- 
interested advice which must often be of very great value. The peg 
of progress has now to be placed yet one more hole onward to 
signalise what we believe is a new thing in this sphere. The model 
makers now have amongst them a limited liability company with 
articles of association framed as solidly in Jaw as the most particular 
соша desire. The significance of this is simply that in dealing 
with a firm which has capital and plant and the usual organisation 
of an engineering house, the inventor negotiates with officials who 
are actuated by the spirit. of service to their employers instead of the 
spirit of immediate gain to themselves; and therefore, while not 
disparaging oth:rs, we may be allowed to offer a discriminating 
welcome to the Clarence Engineering Co. 

The firm is under the managing directorship of Mr. C. Hatry. He 
is a business man rather than an engineer, and how he came to put 
his time and money into an undertaking which is essentially an 
engineering one is a story that has a moral bearing on the business 
itself and on the difficulties of inventors. He had an invention ; 
he wanted to see it worked out practically ; he wanted to see it 
patented, on the market, and bringing him a return. Exactly what 
his experiences were we do not know, but the establishment in 
Cherrytree-court, Aldersgate-street, E.C., under the management 
of an engineer who is already known as a successful inventor, is one 
of the immediate results—the other is the Hatry indicating fuse, 
which is already familiar to the public. 


LEGAL INTELLIGENCE. 


— — —U—ĩ— 
Electrical Co. (Ltd.) v. Oliver H. Thomas, Son & Co. 


The hearing of this action, which involves the question of the efficiency 
of electric pumping machinery in mines, was resumed by Mr. Pollock 
(official receiver) in the High Court on Monday. 

Mr. Sankey, K.C., for plaintiffs, read the correspondence with a view 
to showing that much of the delay complained of was due to defendants 
failing to have the site ready when plaintiffs desired to ‘erect the 
machinery. When the plant was handed over to defendants break. 
downs occurred now and again. Оп such occasions defendants would 
simply sit down and wait until plaintiffs sent а man to inquire into the 
matter. It was then invariably found that the stoppage was caused by 
defendants' neglect to oil and clean the machinery. On June 17, 1907, 
the pumping machinery failed and the mine became flooded, due (plain- 
tiffs alleged) to defendants' improper handling of the plant and the bad 
conditions under which it was working. А fresh agreement was then 
made, whereby plaintiffs were to unwater the mine and defendants 
supply unskilled labour and certain materials. When plaintiffs pro- 
ceeded to overhaul the machinery they found it in a very neglected con- 
dition, and the trouble which continued to rise after the new agreement 
had been entered into was due to the unsatisfactory nature of the material 
defendants supplied and the labour they employed. In November a 
third agreement was made, defendants declaring that matters were in а 
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serious state. Nothing satisfactory resulted, and the present action 
was commenced. 

During Mr. Sankey's reading of the correspondence in the case a letter 
was put in which related to the machinery stipulated for. This was a 
Roby vertical engine capable of developing 120 н.р. with 80 lb. steam 
at the stop valve, with generator capable of an output of 90 kw., 50 
periods, 500 volts at 720 revs. per min. Also two centrifugal pumps 
with an output of 250 gallons per minute. 

Mr. Јлсов SToTTNER, formerly general manager of plaintiff company, 
said he went to the colliery in June, 1907, for the first time, and took the 
matter into his own hands. When he arrived he inspected the plant, 
which he found standing idle, and it seemed to be in good condition 
mechanically, but in a neglected state. They got steam up and found 
everything was all right with the exception of the exciter, the commu- 
tator of which was dirty and the surface slightly oxidised. Plaintiffs’ 
mechanician (Johnson), who also came down, took the machine to pieces 
and cleaned it throughout. The commutator was the vital part of a 
direct-current machine, and if it were not kept scrupulously clean, 
especially on small machines like the one in question, difficulty would be 
encountered in getting the machine to excite. The brushes were as dirty 
as the machine. The plant had been standing for a long time. When 
he examined the machine there was absolutely nothing wrong with the 
exciter, and if defendants had employed a competent driver it would 
work properly. At the time he went down the pumps and motors were 
on the surface, and the latter appeared as if they had been under water, 
because there was some slime which had dried upon them and a deposit 
from the water. The effect of these two things was very detrimental to 
the insulation of the machines. Pure water was not a good conductor, 
but dirty water was, and in the dirty water which was upon this par- 
ticuar motor there was a very dangerous element. On one occasion he 


suggested to Mr. Thomas that they should come to an amicable settlement, 


and offered to supply defendants with a skilled electrician to unwater 
the mine if defendants would supply labour, &c. Ап arrangement to 


that effect was entered into. After the drowning out of the mine it was 
impossible to examine the starting arrangements of the pumps, because. 


they were in the flooded part, but his opinion was that it was caused by 
the bad condition of the starter that it was making bad contact. 
on, when they were able to get the starter up out of the mine, he found 


he was right, and the starter only made contact in two phases instead of : 
The contact fingers 


were usually replaced every three months, but, of course, that greatly 


three. The contact fingers were very badly burnt. 
depended on how often the machine was started. 

Cross- examined by Mr. WILLIAIIs, K.C., Witness said the plant was 
to consist of two centrifugal pumps complete with motors and switch- 
gear capable of raising 250 gallons per minute against a 24 ft. head. 
Witness believed Mr. Thomas elected to have an electrical plant, acting 
on the advice of Prof. Galloway. 

[The hearing of the case was not concluded when we went to press.] 


Gould v. Lehwess. 


On Wednesday the Court of Appeal (Lords Justices Vaughan Williams, 
Buckley and Kennedy) allowed defendant's appeal from a judgment of 
Mr. Justice Phillimore in favour of plaintiff for £2,528. The action 
(which was reported in our issues of May 21 and May 28, 1909) was 
brought for damages for breach of agreement alleged to have been made 
between plaintiff (Commander C. Gould) and defendant (Dr. Lehwess), 
whereby plaintiff said defendant promised to secure that the London 
Electrobus Co. or some other company would purchase certain electric 
Storage batteries from plaintiff, and, failing that, defendant himself was 
to be liable to pay for them, subject to their passing a satisfactory test. 
Plaintiff also alleged that defendant had made a false representation as 
to all the shares except 4,000 of an English company, called the Gould 
Storage Battery Co., being issued for cash. Defendant denied the alle- 
gations. 

After hearing lengthy legal arguments, the court unanimously decided 
to set aside the judgment of the court below, and a new trial was ordered, 
the costs to abide the result. 


Frank Suter & Co. v. Drake & Gorham. 


Last week a Divisional Court (Justices Darling and Phillimore) heard 
plaintiff's appeal from a decision of Judge Woodfall, at Westminster 
County Court. "The question at issue was the liability of a company for 
goods received after the intervention of debenture holders to have that 
set off against a previous debt. 

Mr. JoLLY, for appellants, said his clients were a company under the 
Joint Stock Companies Act, and some time ago issued debentures in the 
usual form. Before these debentures became due and enforcible the 
company, which was carrying on business in the ordinary way, incurred 
а debt for something like £100 to defendants. In March the debentures 
became due, and a receiver was appointed to carry on the business. 
Counsel contended that the Conveyancing Act of 1881 for certain pur- 
poses made the receiver the agent of the company in such a manner as 
to exclude him from all liability attaching to the persons who appointed 
him. The receiver was entitled to use the name of the company for the 
purpose of enforcing claims, but after his appointment, although the 
business was carried on in the name of the company, it was being carried 
on by the receiver solely for the benefit of the debenture holders. The 
action was brought for the price of goods supplied after the intervention 
of the debenture holders, and the question was whether, as against that 
debt, defendants could set off a debt which became due from the com- 
pany long before the debenture holders’ action. 


Later 


Without calling on counsel for respondents (Mr. Hogg), the court held 
that the receiver for the debenture holders was not entitled to credit all 
the receipts to them, but only enough to extinguish their debt, and that 
the defendants were entitled to set off a debt due to them against the 
receiver. 

The appeal was accordingly dismissed, with costs. 


Metal Filament Lamps. 


At Clerkenwell (London) Police Court on Saturday adjourned sum- 
monses against the Welsbach Incandescent Gas Light Co., under the 
Merchandise Marks Act, were again before Mr. Bros. 

For the prosecution, Mr. Rurus Isaacs, K.C., now stated that the 
parties had had an opportunity of discussing the matter, and proposed 
taking a course which he hoped might have the approval of the magis- 
trate. They had had a long, protracted and expensive inquiry as between 
the two firms, and it did seem that the parties ought to be able to arrive 
at some means of settling the dispute by other processes, and so avoid 
а continuance of those proceedings. And they now thought they had 
arrived at this stage. Mr. Walter would make a statement which, 
without reserve, he would accept on behalf of the prosecution, and upon 
that statement he would ask permission to withdraw the summonses. 

Mr. W. А. WALTER, K.C., said it was never intended, in issuing the 
advertisement complained of, that it should lead the public to believe 
that the article in question was the invention of Dr. von Welsbach or the 
manufacture of the Auer Co., and they did not intend to repeat any such 
advertisement, although they would continue to mark their own lamps 
with the word Welsbach,” their own name, and with their trade mark, 
the word “ Aur." | 

Mr. Bros thought the parties had acted wisely. The time had not been 
wasted, however, if it had resulted in the parties coming to an agreement 
without the intervention of the Court. 

All proceedings were then, by permission of the Court, withdrawn. 


In regard to this matter, the General Electric Co. write that they felt 
compelled to start these proceedings because of an advertisement appear- 
ing in the daily press which created the impression in the trade that the 
metal filament lamp which the Welsbach Co. offered was either a lamp 
manufactured by Auer von Welsbach, or by his process, or by one of the 
Auer companies. The company point out that counsel for the Wels- 
bach Co. last week freely admitted that their lamp had no connection 
with either Welsbach or the Auer companies, and cannot therefore in any 
way be considered to be an osram lamp or a lamp made under the osram 
patents or processes. By this they have attained their object, and have 
withdrawn the proceedings. 


Salomon v. National Telephone Co. 


At Marylebone (London) County Court last week a curious summons 
was heard, in which plaintiff was a Mrs. Salomon, who sued defendants 
for recovery of £8, vallis ofa dress. It appeared that on Sept. 5 plaintiff 
telephoned from a call box or office at West Hampstead station. She 
was wearing a light costume, which, she said, was in no way soiled when 
she entered the box, but after leaving it was bespattered with ink stains. 

Mr. GAINE (for the company) submitted that plaintiff had failed to 
de that the ink stains came from the telephone box. But, even if they 

ad, defendants were not responsible. 

The Judge (Sir Мм. SELFE), in giving judgment, said he had no doubt 
plaintiff's dress was damaged in the telephone box. Everyone who used 
those boxes must know that they were not, as in the case of an office, under 
immediate supervision, and, therefore, the persons who so used them had 
to take risks, which they would not have to take if the boxes were under 
the immediate supervision of the company. The boxes were put up for 
the express convenience of the public, and it was incumbent upon the 
company to keep them in a reasonable condition of cleanliness and order ; 
but the persons who used them knew that they were unattended, and, 
under such circumstances, it was their duty to exercise watchfulness and 
care in safeguarding their own interests. Ink was not placed in telephone 
boxes by the company, and it seemed impossible for them to guard 
against such a misfortune as had happened in this case. Taking all the 
circumstances into consideration, he did not think the company could be 
held responsible. There had been no breach of duty on their part, and 
there must be judgment for defendants, with costs. 


Mining Regulations. 

At Dunfermline on Friday last Sheriff; Shennan gave his reserved 
decision on the prosecution of Messrs. Chas. A. Carlow and Н. Rowan 
(agents or managers of the Fife Coal Co.) and Mr. W. Richardson (manager 
of Foulford Pit, Cowdenbeath) for allowing to be used certain electrical 
plant which was alleged not to be in conformity with the special rules 
of the Home Office in regard to electricity in mines, and that notwith- 
standing an intimation by Mr. Robert M'Laren, H.M. Inspector of Mines. 

The SHERIFF dismissed the complaint against Mr. C. A. Carlow, because 
he held he was never appointed agent to the Foulford Pit, and that Mr. 
Rowan held an unrevoked appointment as agent of that pit. Rowan and 
Richardson he found not guilty on the ground that the prosecution had 
failed to establish proof of the existence of the duty which they were said 
to have neglected. The Sheriff held that in the system of division of 
responsibility as is carried out by the Fife Coal Co. it is, for so large & 
combination, in the interests of efficiency that the supervision of the 

ractical mining work should be committed to skilled agents, such as 
Mr. Rowan was universally known to be, while the commercial side was 
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attended to by the management. He had serious doubts whether H.M. 
Inspector's letter of Jan. 30, 1909, was a proper contribution under 
rule 55, sec. 11 (I.). Those terms were too general. What meaning 
were the company’s officials to attach to the words “ installed at your 
colliery," when they had 41 shafts, some with electrical installations 
before 1905, some with new installations, and some without any elec- 
trical appliances ? As to H.M. Inspector’s letter of May 3, the Sheriff 
held that there was no presumption that a letter reached Mr. Richardson. 
The importance of the letter lay in that it naturally led to the prosecution, 
owing to the belief that its terms were being ignored. In fairness to the 
company the present was not a case where there was any evidence of an 
attempt to thwart H.M. Inspector. The Sheriff then dealt seriatim with 
the alleged various defects, and held that the charge, in view of the 
evidence as to the switches and fuses, was not relevant. In regard to 
the fixed terminal boxes, he thought it would be hard to convict a manager 
of negligence who innocently misinterpreted a rule on the point. He 
agreed with the interpretation of the respondents that a fixed terminal 
box was a box containing fixed terminals, and not a fixed box containing 
terminals. In regard to the cables, he held the charge of negligence not 
established. At the same time he thought Mr. Nelson was right in im- 
pressing on agents and managers the urgent necessity of paying strict 
attention to the condition of the cables. There should be no risk of 
slipshod work in electrical installations, and care should be taken to have 
everything kept in the best possible condition in order to protect the 
unskilled. : 


Anns v. Walker. . 


This action for alleged libel came before Mr. Justice Grantham and a 
special jury last week. According to the case for the plaintiff, defendant 
was dismissed from his employment under the National Telephone Co. 
for refusing to obey the orders of plaintiff and the manager of the com- 
pany. Upon his entreaties he was, however, re-employed, but in a 
subordinate position, and he remained with the company until 1907, 
when he wrote to the directors to ventilate a grievance. The directors 
not accepting his views, he threatened to send circulars to the share- 
holders and discuss the grievance with members of the Stock Exchange. 
He was again dismissed from his employment. On Dec. 17, 1907, he 
wrote an apology to plaintiff. 

Ultimately the jury returned a verdict for plaintiff for 20s., and judg- 
ment was entered for this amount, with costs. 


Hall v. Marconis Wireless Telegraph Co.—On Tuesday the 
Master of the Rolls and Lords Justices Fletcher Moulton and Farwell 
heard an appeal by Mr. Henry Cuthbert Hall from a judgment of Mr. 
Justice Ridley dismissing his action for the recovery of damages for 
alleged breach of agreement by the company to use their best endeavours 
to procure a quotation on the London Stock Exchange of 10,000 £1 
shares in the company that had been allotted to him. 

Appellant appeared in person, and without calling upon counsel for 
respondents their lordships dismissed the appeal, with costs. 


Overhead v. Underground Telegraph Wires. 


At Sheffield on Tuesday the Stipendiary Magistrate (Mr. Welby) 
heard an application by the Postmaster-General for permission to 
erect 42 telegraph posts along two streets. The application was 
opposed by the Corporation, and after hearing evidence Mr, Welby 
granted the application. 


MUNICIPAL, FOREIGN & GENERAL NOTES, 


APPOINTMENTS VACANT AND FILLED. 

The Governing Body of the Northampton Polytechnic Institute, 
St. John-street, London, E.C., invite applications for the position of 
associate head of the department of electrical engineering and applied 
physics. Salary £400 per annum. Further particulars and forms of 
application from the Principal of the Institute, Dr. R. Mullineux 
Walmsley, and applications must be in by 10 a.m. of Monday, Jan. 
10. See also an advertisement. i 


А test room assistant, well up in а.с. and d.c. work, is required. See 
advertisement. | 

A junior draughtsman is required, with shop practice and drawing 
office experience. See advertisement. 

Àn assistant teacher of engineering drawing is required for Faraday 
House. Salary £120 per annum. Applications by Dec. 20 to the 
principal. Dr. Alexander Russell, Faraday House, Southampton- 
row, London, W.C. | 

Llandudno Council require a junior assistant electrical engineer. 
Commencing salary £90. Applications to the Clerk by Dec. 23. 

The Council of the University of Birmingham invite applications 
for the position of assistant lecturer and demonstrator in physics. 
Applications to the Secretary by Jan. 6. 


Mr. John О. Sibree, assistant lecturer on physics at Hull Municipal 
Technical College has been appointed chief lecturer on physics at 
that College. 


Fareham Council have appointed Mr. R. S. Jull as assistant engi- 
neer at the electricity works. | 


Mr. L. B. Hogarth, assistant at Bermondsey, has been appointed 
electrical engineer to Morecambe Council out of 200 applicants at а 
salary of £150 per annum. 


EDUCATIONAL NOTICES. 

Prof. Fleming's Lectures.—The syllabus of an advanced course 
on The Theory of the [Propagation of Electric Currents in Tele- 
graph and Telephone Cables апа in Electric Conductors, which will 
be delivered by Prof. J. A. Fleming (Pender Professor of Elec. 
trical Engineering), at University College, London, on Wednesday 
afternoons (beginning Wednesday, January 19th), at 5 p.m. is 
now ready. The course will consist of eight lectures suitable for 
post-graduate students, telegraph and telephone engineers, and 
electrical engineers possessing some knowledge of the practical side 
of telegraphy and telephony. The main object of the course is to 
expound the mathematical theory of the propagation of electric 
currents in cables of various types. The lectures will deal with 
the advanced theory of the subject, as laid down in the scientific 
writings of Lord Kelvin, M-. Oliver Heaviside, Dr. А. E. Kennelly, 
Prof. Рирїп and cthera. | 

King's College, London.—Special courses of lectures, with demon- 
strations, by Prof. E. Wilson and Mr. F. Lydall will be given on 
“ Single-phase Electrical Traction at King's College, Strand, W.C., 
on Mondays at 5:30 p.m., commencing Jan. 17. Syllabus may be 
obtained from the Secretary. 


Ardrossan-Salteoats Tramways.—It was announced at the last 
meeting of Saltcoats Council that the promoters of the Ardrossan 
and Saltcoats Tramway Order had secured the co-operation of Mr. 
George Balfour, who is applying for an electric lighting order for the 
district, and as soon as this order is obtained the construction of the 
tramways will be proceeded with. 


Alleged Thefts.—At the Central Criminal Court (London) last week 
the hearing was concluded of the charges against W. J. V. Duncan, 
L. Ernst and A. Pamington, with stealing electrical instruments, 
the property of the Foxcroft & Duncan Engineering Co., and with 
recciving them knowing them to have been stolen. The jury found 
all the defendants not guilty, and they were discharged. 

Argentina.—The ‘‘ Review of the River Plate" says Mendoza 
Legislature has granted a concession to the Cia Alemana Trans- 
atlantica de Electricidad to utilise the waters of the river Mendoza 
for generating electric current and to construct electric tramways 
in the city of Mendoza. | 

The station will be erected at Cacheuta, 22 miles from the city, and it is 
calculated that 8,000 н.р. will be obtained. The existing electricity 
supply undertaking in Mendoza will be amalgamated with the new s»heme 
The capital is $2,000,000 (gold). 

Australasia.—It is stated that at the Prahran (Victoria) municipal 
refuse destructor (in connection with which £1,800 of capital was 
spent on electrical machinery) revenue at the rate of £650 a year is 
being made by the sale of electricity to Melbourne Electric Supply 
Co., whose works are at Richmond a mile away. In the six months, 
ended October last, the electrical plant at the destructor works 
generated 150,500 units of electrical energy. 


Bishop’s Stortford.— A special meeting of the Council will be held 
this week to consider Messrs. May & Hawes’ report on electricity 
supply. The Council are applying for parliamentary powers to 
acquire the local gas works. 


Brazil.—H.M. Legation report that. the Bill for the electrification 
of part of the Central of Brazil Railway has not been passed by the 
Chamber of Deputies. 


Brighton.—The Lighting committee have considered a report by 
the borough electrical engineer and manager (Mr. John Christie) 
on the necessity for the provision of additional plant at the South- 
wick generating station and at the North-road sub.station, 

Mr. Christie stated that the peak load at Southwick nightly 
approached the combined full rated capacity of three turbines, and it 
was necessary to consider the question of obtaining a fifth set in order 
that it might be delivered in time for next winter's load. He recom- 
mended the purchase of plant of 3,000 kw. capacity, and estimated that 
with the increased size of turbines lessening the capital cost per unit 
of output, there would be a saving of 10 per cent. in the cost of operation. 
Various other additions to the plant would be necessary. The probable 
capital expenditure included £14,500 for new turbine and accessories 
at Southwick and £3,500 at the North-road sub-station. The com- 
mittee recommend that Mr. Christie’s proposals be approved, and 
state that they will report further when the necessary plans and esti- 
mates for the structural alterations at Southwick have been put before 
them. The Finance committee also report that they have considered 
the question, and they approve the scheme on the understandirg that 
the additional turbine can be effectively operated with ut the pros 
vision of additional boiler or condenser plaut. 
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Burnley.—The extensions to the generating plant, &c., were offici- |. 


ally inaugurated on Saturday last. 


Canada.— The municipal electorate of Toronto are to vote on 
Jan. 1 upon the question of adopting a scheme for a municipal 
electric tramway service. | 

Carnarvon.— The demand for electricity is increasing steadily, 
and it will shortly be necessary to put down additional plant. The 
National Electric Construction Co., who work and maintain the 
undertaking on lease, have, therefore, informed the Council that if 
progress is to be ensured application must be made for the necessary 
borrowing powers for extending the works. The matter is under 
consideration by the Highway committee. | 


Cheltenham.—The Council have decided to apply for sanction to 
a loan of £4,000 for extensions of the electricity undertaking. includ- 
ing £2,000 for mains, £1,000 for house services and £1,000 for meters. 

In future the service cable is to be supplied free of charge for a distance 
of 60 ft. (instead of 10 ft., a& now), whether inside or outside the con- 
sumer's boundary, in addition to the cost of laying the service cable 
across roads where necessary, and a further allowance is to be given of 1 ft. 


of service cable inside the consumer's premises for every five 8 c.p. 


lamps included in the installation, with a minimum inside the consumer's 
boundary of 10 ft. | 


Colwyn Bay.— The adjourned light railway inquiry into the appli- 
cation for power to construct a light railway to Old Colwyn will be 
held to-morrow. 


Croydon.—The Water committee have been requested to report on 
the proposal of the borough electrical engineer to sink an artesian 
well at the electricity works at an estimated cost of £1,150. It is 
estimated that the annual saving by the adoption of the scheme will 
be £325. 


Dover.—Electric lighting is to be adopted in the Constable's 
Tower, Dover Castle. 


East Indies.—The statistics published by the Government of the 
Netherlands East Indies state that the imports of clectrical machinery 
and apparatus increase steadily every year although the values 
canr O0; be stated definitely, єз these classes cf imports are included 
under other headings. 

The electrical material most largely imported consists of telegraph and 
telephone apparatus, gal. steel wire, insulators, &c., followed by plant 
and material for electricity supply and tramway undertakings. The 
companies using electricity import machinery and apparatus from 
Europe through their own European agents. A German firm has already 
a preponderating position, as it not only sells apparatus and machinery, 
but concerns itself financially in the creation of companies to use electric 
power. The firm referred to is occupied with an installation of 1,700 H.P. 
to supply electricity in Soerabaya. Another German firm, with an 
agency on the island, has installed electricity at the Balikpan (Borneo) 
petroleum fields, and the largest electric light undertaking in the colony 
is that of the Netherlands Indies Gas Co. at Batavia, where petroleum 
residues are used as fuel. This equipment was also supplied by a German 
firm. ; К. | 

The “ Bulletin Commercial" (Brussels) suggests two ways of finding 
a market for goods in the Dutch East Indies. The first is the formation 
of a syndicate of producers for the establishment of an agency at Batavia, 
with branches at Samarang and Soerabaya, which would seek to scll 
electrical machinery and apparatus and interest itself in the formation 
of new undertakings. The second is to make offers to firms in Java, &c., 
or their purchasing agents in Europe. "The apparatus offered should be 
of irreproachable quality and should compare favourably, as regards 
prices, with that of Germany. A list of importers and users of electrical 
machinery, &c., in the Netherlands East Indies may be consulted at the 
London Chamber of Commerce. 


Electricity in Mining.—In his monthly circular to the members of 
the Northumberland Miners’ Association, Mr. T. Burt, M.P., states 
that some time ago he called attention to the dangers arising from 
the use of electricity in mines, and offered some suggestions for 
avoiding such dangers by stricter supervision and better inspection, 
by the appointment of properly trained men.  Arising out of his 
comments on that occasion, Mr. Burt has received letters from cor- 
respondents on the subject, including communications from a con- 
sulting and inspecting engineer and colliery expert, who suggests 

That the miners themselves appoint their engineer to attend inquests 
and make a report on every fatal accident, and to make suggestions for 
their prevention, and such a record would not only be valuable to the 
miners themselves, but would be of material assistance to the owners 
when installing electrical plant. and would thus do very much to remove 
the present feeling against the use of electricity in mines, which can do 


much to improve the conditions of the men underground if properly 
installed and used.” 


Exhibition.—The United Provinces Agricultural and Industrial 
Exhibition, which is to be opened at Allahabad (India). in December, 
1910, and remain open for about three months, will include sections 
for engineering, metal work. agriculture and general industries. A 


preliminary prospectus may be seen at the Bourd of Trade, 73, 
" Basinghall-street, London, Е.С. 


¢ 
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Fatality.—On the 9th inst. a joiner named Dugald C. Irving. of 
Wishaw, was killed while at work in the Rolled Steel Forge Co.'s 
works, Wishaw. 

With three other workmen deceased was engaged lifting a steel plate 
weighing about 10 cwt. to an iron table. А chain sling was fixed round a 
wooden beam. along which ran the electric cable used in lighting the work- 
shop, and which carried current at about 230 volts. Owing to the great 
strain the sling crushed through the beam and came in contact with the 
live wire, and deceased received a shock to which he succumbed. 


Grimsby.—The Lighting committee have decided to borrow 
£2,000 for street lighting by metal filament Jamps in all streets where 
mains are laid. Flame lamps are to be substituted for the existing 
arc lamps and the mains are to be extended to Scartho-road at a 
cost of £410. 


Hammersmith (London).—The charge for the 400 c.p. metal 
filament lamps now used for lighting The Grove is to be reduced 
from £20 per lamp per annum to £17. "The electricity department 
has saved, by converting the system from arcs to metal filament 
lamps, £40 per annum, or £2. 16s. per lamp. Consumers taking a 
large amount of current per annum for lighting are to be allowed 
the following discounts off the general rate (3d. per unit) : —Exceed- 
ing 20,000 and not exceeding 30,000 units per annum, 2} per cent. ; 
not exceeding 40,000, 5 per cent. ; exceeding 40,000, 10 per cent. 


Italy.—The Minister of Public Works has forwarded to the Prefect 
of Messina, for approval, a proposal by the Director of Sicilian 
Tramways for the temporary re-opening of the tramways and for 
the granting of а concession to а new company to be formed to 
electrify the Giampieleri-Messina-Faro line and construct а com- 
plete system of urban tramways. 


Japan.—The German Consulate at Kobe report that the Kobe- 
Akashi Electric Railway Co., which has a nominal capital of about 
£210,000, intend to build an electric railway from Kobe via Suma to 
Akashi, 114 miles in all, of which 53 miles wiil be double and 5 miles 
single track. 

The Minomo-Arima Electric Railway Co. propose to construct а 
line 154 miles long from Osaka to Takaradzuka, via Ikeda, with а 
branch 24 miles in length to Minomo. The cost of this project is 
estimated at £300,000. | 


Keighley.— The staff of the electricity department performed a 
smart piece of emergency work last week, 

A firm informed tlie department one afternoon that their engine had 
broken down, and two motors were delivered the next morning, and 
by noon one of them was ready for running, and the second was in 
readiness a little later. 


Kendal.— The Council have received sanction to a loan of £1,976 | 
for extensions of the electricity works. 


Leyton.—The assessment of the tramways has becn reduced from 
£4,150 to £3,500 and of the clectricity works from £3,302 to £3,150. 


L. C. C. Tramways.—The Board of Trade inspection of the Clapham 
Junction to East Hill line took place on Tuesday, and the public 
service was commenced yesterday (Thursday). 

Officers In:pection.—The General Purposes committee reported that 
Mr. W. E. Ireland, rolling-stock superintendent in the tramways de- 
partment, had applied for permission to take out full patent rights in 
respect of а new form, invented by him, of dust and oil guard for use 
with tramways and railway rolling stock, axle boxes, &c. The Chief 
Officer of tramways had reported that Mr. Ireland had had no facilities 
for 1 out and perfecting his invention further than that his 
position had enabled him to realise the need of some such arrangement 
as he had invented. The committee recommends that Mr. Ireland be 
permitted to take out full patent rights in respect of his invention, 
subject to the condition that the Council be allowed to use the patent 
without payment should it so desire. 


Lowestoft.—The accounts of the tramways department for the 
year ended Sept. 30, submitted to the Council on Tuesday, show 
traffic receipts £9,952. 2s. 10s. (decrease £1,069. 11s.) 

Gross profit was £1,206. 1s. 8d., and after paying capital charges, &c., 
there was a deficit of £2,685 15s. 4d. 2,172,546 passengers were carried. 
The charge for current for the tramways is to be reduced to 1}d. per unit. 

For the year ended Sept. 30 the total receipts of the electric light 
department were £14,248. 16s. 2d. (increase £630. 3s.), and after paying 
working expenses the gross profit was equal to 7 per cent. on the capital 
outlay. From this have to be deducted payments for alterations met 
out of revenue, and £5,900 was required to meet the interest and sinking 
fund charges, leaving a net profit of £176 (against £276 deficit last year). 
The increased assessment, the reduction in the price of current to the 
tramways department (representing £380). and the increased use of 
metal filament lamps has adversely affected the accounts. There are 
202 consumers (increase 33). 1,203,025 units were generated, an in- 
crease of 9,814. 


Luton.—The salary of the chief assistant electrical engineer (Mr. 
H. A. Kell) has been increased to £140 a year. 
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Manchester Exhibition Building.—We are informed that, in con- 
nection with the scheme for the erection in Manchester of а large 
building, suitable for holding exhibitions, the erection of the building 
will be commenced next month. 


À well-placed site has been secured in Old Hall.lane, and à handsome 


building with a floor surface of 100,000 sq. ft., for which the plans have 
alreddy been passed by the Corporation, will be erected. e present 
scheme had its genesis in the electrical exhibition held in Oct., 1908, on 
Platt Fields, Rusholme. The contract for the building has been placed 
with Messrs. Davenport, Sons & Co., Birmingham. 

The Manchester Industrial Exhibition, of which H.R.H. Princess 
Christian, has consented to become President, will be held from May 12 
to June 25 next. The organisers of the exhibition are the International 
Trade Exhibitions, Ltd. 

From Oct. 8 to 29, 1910, will be held a textile machinery exhibition. 
The primary object of this exhibition is to bring the manufacturer of 
plant and machinery into direct touch with the mill owner and manager 
The exhibition is being promoted by Mr. H. Greville Montgomery, M.P. 

А General Engineering and Allied Trades' Exhibition is arranged for 
May and June, 1911, under the organisation of the International Trade 
Exhibitions. Particulars of vacant dates may be obtained of Mr. 
Walter Davenport, Ridler-place, Holland-street, London, S.E. 


Metropolitan Association of Electric Tramways Managers.— The 
members of this association held a meeting on Friday last at the 
Municipal and County Club (Whitehall, S.W.), those present being 
Sir Clifton Robinson (London United Tramways), Messrs. Blain 
(West Ham), Howard (Barking), Coveney (Erith), Mittelhausen 
(Bexley), Ullmann (East Ham), Schofield (Leyton), Hammond 
(Metropolitan Electric), Mason (South Metropolitan), and Goodyer 
(Croydon, hon. sec.). Apologies for absence were received from 
Messrs. Bruce (L.C.C.), Balfour (Dartford) and Murray (Waltham- 
stow). Sir Clifton Robinson was unanimously elected chairman of 
the association, and Mr. Goodyer was re-elected hon. secretary. 
Various matters relating to metropolitan tramway interests were 


discussed. 


Mexico.—Electric centrifugal pumps are to be used for pumping 
water for the supply of the town of Morelia. The total cost of the 
drainage and waterworks scheme, for which the contract has been 
let, will be about £153,000. 


Middlesex Tramways.— The North Finchley to Golder's Green 
line was officially inspected on Friday ап opened for tzaffic yesterday. 


Neweastle (Ireland).—The Urban Council háve appointed Mr. 
A. E. Porte, M. I. E. E., to report, at a fee of 11 guineas, upon the 
proposal to establish electricity works. 


Oldham.—Thz2 electricity committee has had under consideration 
the question of supplying electricity in the adjoining urban districts 
including Crompton, Royton, Chadderton and Lees. 

At the last meeting a letter was received from the Lancashire Electric 
Power Co. stating that the company were prepared to give permission for 
electricity to be supplied in all cases where it did not exceed 50 H.P., but 
with applieations for power exceeding that amount special permission 
should be applied for to the Company, and in all cases they should be 
notified of applications being received. NE 

A letter was also read from the Board of Trade, stating that they had 
no power to grant a provisional order for Chadderton, but added that they 
were prepared to consider the question of making an order in respect of 
any applications from would-be consumers. Application would there- 
fore have to be made to the Board for every new batch of consumers 
in Chadderton, as the Council of that district had not given permission 
to supply. 

Parliamentary Notice.— Bishop's Stortford Urban Council give 
notice of intention to promote a Bill to authorise the purchase of the 
Bishop's Stortford & District Gas Co.'s undertaking and the exten- 
sion of time for laying electric lighting mains in the Bishop's Stort- 
ford Electric Lighting Order, 1905, &c. 


Personal.—Mr. A. J. E. Catto, formerly in the service of the 
British Westinghouse Co., and lately trading in partnership as John 
Price & Co., at Handsworth, Birmingham, has arranged to go to 
Montreal per the ss. Corsican on 17th inst., to enter the service 
of the Allis-Chalmers-Bullock Co. of that city. 


St. Pancras (London).— The London County Council has drawn 
the attention of the Borough Council to the fact that the whole of 
the surplus on the electricity undertaking in 1908-9 was transferred 
to relief of rates. 


Saltburn.—The Council are negotiating with the Cleveland & 
Durham County Electric Power (Ltd.) in regard to the supply of 
electricity in bulk in the district. | 


Spain.—An ''Official Note" in the November report of the 
British Chamber of Commerce for Spain says the electrical industry 
is destined to become one of the greatest, perhaps, in the Peninsula. 
Nearly all the public conveynaces are now electrically driven, espe- 
cially in the more important towns. The statistics published by 
order of the Minister of Public Works show that in 1900 there were 
861 electricity worke—651 for public and 210 for manufacturing 


purposes—and in 1906 the total had risen to 1,721, employing 2,347 
dynamos. Many new plants have since been started, and there is 
an excellent market in Spain for all kinds of electrical.goods despite 
keen German competition. The Belgian Legation advises the send- 
ing to Spain of the more complicated parts of the machinery, leaving 
the heavy framework to the foundries on the spot and at the same 
time effecting & considerable saving ind uties. 


— 


Stepney (London).—The borough electrical engineer and manager 
(Mr. W. C. P. Tapper) has reported that Poplar Council will require 
a stand-by during the winter of 1910-1911, similar to that now being 
afforded Stepney by Poplar. The estimated maximum load at 
Christmas, 1910, including а stand-by for Poplar of 600 kw., was 
4,900 kw., and the net plant capacity was:—Electric generators 
5,720 kw., steam generators 4,720 kw., net plant assuming failure of 
condensing water 3,220 kw. 

Mr. Tapper reports that the present plant is incapable, without exten- 
sion, of safely dealing with the supply next year, partly due to delay in 
putting the Blyth's Wharf scheme in hand, and partly to the rapid in- 
crease in the demand for electricity. The sales for the year ended March, 
1909, are 12 months' ahead of the estimates, while the Blyth's Wharf 
station commenced operations 12 months later than the circumstances of 
the case required. Mr. Tapper estimates that a total outlay of £40,500 is 
necessary, exclusive of cost of land and buildings for a sub-station at 
Wapping. The items which made up the total were as follows :—Blyth's 
Wharf: Boilers and accessories, £9,630, chimneys, fan draught, econo- 
misers and flues, £3,984 ; steam and other pipe work, £2,700 ; generating 
plant £10,280. Osborn-street converting plant: £3,600; switchgear, 
cables, &c., £1,075. Wapping sub-station: Converting plant, £3,500 ; 
switchgear, cables, &c., £1,850; travelling crane, £200; contingencies 
and engineering charges, £3,681. The proposed extension could be 
carried out at a capital cost per kw. of very little more than one-half of 
that incurred in the original Whitechapel station 10 years ago. The new 
plant ought to be available for use by Sept. 30, 1910, and to ensure this 
the work should be put in hand without delay. In regard to the financial 
results, Mr. Tapper estimates for the year ending March, 1911, a deficit of 
£468, with a surplus for the two following years of £1,325 and £2,990, 
respectively. 

The Finance committee have passed the estimate for £40,500. 


Stretford.— Mr. J. L. Miller has been appointed consulting elec- 
trical engineer for one year at a fee of 25 guineas. 


Swindon.—The Council have approved a scheme of assisted 
wiring drawn up by the tramway manager (Mr. Medcalf). The 
scheme will only apply to premises where the occupier is the owner, 
and where the cost of the installation will not exceed £10. The 
number of consumers connected to date is 800, compared with 719 
a year ago. The number of street lamps is 352, against 220. 


Switzerland.— Messrs. Hunger, Braun, Wolf, Hitz & Durrer have 
obtained an 80 years’ concession for the construction and working 
of a single-track, metre-gauge electric funicular railway from Coire 
to Mittenberg. 

Warrington.— An inquiry was recently held into the application 
of the Council for sanction to borrow £500 for transformers. 

Mr. F. V. L. Marutas (borough electrical engineer), who appeared in 
support of the application, said transformers were stationary and not 
subject to very great wear and tear, and, therefore, he asked for 15 years 
to repay the loan. 

Mr. J. Lyon WHITTLE (Town Clerk) said personally he thought it was a 
mistake to apply for such small loans, owing to cost of stamp duty, book- 
keeping, &c. 

The Inspector (Мг. H. Ross Hooper) remarked that there was over 
£8,000 in the reserve fund, and it certainly seemed incongruous to apply 
for further borrowing powers, which would mean paying interest and 
sinking fund, when they had sufficient funds with which to pay. 

Ald. SMETHURST said the business was increasing so much at present 
that they would probably want a larger sum in a short time. 

Eventually, on the advice of the Inspector, it was decided to apply for a 
loan of £500 in respect of transformers, and to debit various small items 
which had been overspent in regard to different suspense accounts to 
revenue from April 1, last. 


West Ham.—The tramways manager (Mr. H. E. Blain) rcports 
that the net cost of the construction and erection of the 12 top-deck 
covers recently completed was £64. 18s. 9d. each. 10 per cent. is to 
be added to cover establishment charges. А contractor's price 
was £97. 1s. each. | 

Weymouth.—The Council have applied for sanction to a loan of 


£1,500 for mains extensions and £500 for mechanical stokers. 


Willesden.— Dr. Alexander Russell, Principal of Faraday House, 
has been appointed by the Board of Trade as electric inspector under 
the Willesden Electric Lighting Order, 1898. 

Wireless Telegraph Notes.—1t was announced on Wednesday that 
on the previous day direct wireless telegraph communication between 
London and Germany had been established via Brunswick, the Lepel 
Co. having accomplished this work. 

It is stated that the Mersey Dock and Harbour Board have under 
consideration a scheme of wireless telegraph installation for their 
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lighthouses and lightships centrally controlled from the Dock 
offices. The proposal is to erect a main station with a radius of 25 
miles and independent of, although working in co-operation with. the 
. Marconi Co.’s station at Waterloo. The cost is estimated at about 
£100,000. 

Two separate services of wirelesa telegraphy have been completed 
in Somaliland, one connecting the posts at Mogadish, Itala, Merka, 
and Lugh, and the other connecting Brava Giumbo and Bardera. The 
Merka and Mogadish line is employed for commercial as well as 
official messages, both Arab and Somali traders having realised the 
benefit of quick communication. The extra-power stations at Moga- 
dish and Massawa, which are to connect the two colonies of Benadir 
and Eritrea, are not yet in working order. It is suggested (says the 
“ Rivesta Marittima," of Rome) that if the British East African 
Protectorate would ereot a station at Lamu or Mombasa, which could 
communicate with the station at Giumbo, Benadir would be enabled 
to send messages to Italy by way of the submarine cable with a great 
saving of time. 

During Mr. Marconi's visit to Sweden in connection with the Noble 
prize he was interviewed on the subject of establishing wireless 
telegraph communication between England and Sweden. Mr. 
Marconi stated that the Swedish Government were favourable to the 
enterprise. 


Worthing.—The Electric Lighting committee have decided to 
adopt flame arc lamps for street lighting, in consequencc of tlie success 
of the experiment with that class of lamps in the main street from the 
railway station to the sea front. 


Electro-Harmonic Society.—The next concert (smoking) will be 
held at the King’s Hall, Holborn Restaurant, London, W.C , this 
(Friday) evening, commencing at 8 o'clock. 


Smoking Concert.—A smoking concert in connection with the 
Ordnance Athletic Club was held at Birmingham on Friday evening 
last. Between 300 and 400 of the staff and workpeople of the 
Electric & Ordnance Accessories Co. were present. 

The CHAIRMAN (Mr. J. R. Garner, works manager) read a letter from 
the superintendent of the works, Mr. F. E. Hinton, expressing the hope 
that during the forthcoming season the cup put up for competition by 
Messrs. Vickers, Sons & Maxim, Sheffield, the parent company, 
would again come back to Birmingham. This cup was won in 1908 by 
the Ordnance Club, against teams from the works of Vickers, Sons & 
Maxim, at Barrow, Sheffield and Erith and the Wolseley Motor Car 
Works, Birmingham. 

The Chairman said a firm which had a first-class athletic club was 
invariably a successful business concern, as a good player was usually a 
good worker. 

Mr. Morrison, secretary and commercial manager of the company, 
occupied the vice-chair. 

Mr. E. M. MITTON, chairman of the football association, Birmingham 
works, in responding to the toast of the association, said he was pleased 
to be present at a gathering in which there was such a unity of 
purpose between the management of the factory and the workpeople. 


TRADE NOTES AND NOTICES. 


TENDERS INVITED. 

Th^ Council of the INSTITUTION OF ELECTRICAL ENGINEERS 
invite tenders for the interior wiring and fittings for lighting and 
power at the premises of the Institution, Victoria Embankment, 
London, W.C. Copies of specification, plans and forms of tender 
from the consulting engineers, Messrs. Handcook & Dykes. 1, Vic- 
toria-strcot, Westminster, S.W. Tenders to the Secretary, Institu- 
tion of Electrical Engineers. 92, Victoria-street, S.W., by noon, 
Jan. 10, 1910. See also an advertisement. 


The Tramways and Electricity committee of BELrFAsT Corporation 
invite tenders for one 1,500 kw. continuous-current turbo-dynamo 
and condensing plant. Specifications, with form of contract, from 
the city electrical engineer (Mr. Thos. W. Bloxam, M. Inst. E. E.), 
East Bridge-street, Belfast, and tenders to the Town Clerk, City 
Hall, Belfast, by ll a.m. Jan. 10. See also advertisement. 


Tenders are invited for the supply of one electrically-driven pump 
to the City of MELBOURNE electricity supply department. Specifi- 
cation, plans, &c., from the Agents for the City Council, Messrs. 
Mellwraith, McEacharn & Co. Proprietary (Ltd.), Billiter-square- 
buildings, London, E.C., on and after Dec. 24. "Tenders, addressed 
to the Chairman of the Electric Supply Department, Town Hall, 
Melbourne, by 2 p.m. Feb. 2. See also an advertisement. 

Tenders are also invited for the supply and delivery of one feed- 
water oil eliminator for the City of MELBOURNE. Copies of specifica- 
tion and drawing may be obtained from the Agents for the City 
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“THE ELECTRICIAN" ELECTRICAL TRADES' 
DIRECTORY AND HANDBOOK.—The 1909 Edition 
of the Big Blue Book, can now be supplied, price 88. 6d., 
or post free in the United Kingdom, 9s. 3d. The volume 
brings a great maas of statistical and technical data 
quite up to date, and the Directorial Division has been 
thoroughly revised and amplitied. 

All branches of Electrical Engineering and Industry 
are fully treated, and Electro-Financial matters receive 
every attention in the new volume, which aggregates 
more than 2,000 pages. The Directory Division is 
complete and thoroughly accurate, and has been com- 
pletely revised. АП mere lists of members of Societies 
and Institutions (so easily and cheaply available) are 
excluded, as quite unreliable for Manufacturers' and 
Dealers' purposes. The full set of valuable Statistical 
and Engineering Tables, &c., have been very carefully 
revised and extended, and are now issued in handy book 
form. These are included in the 1909 Big Blue Book, 
making it the most complete work of the kind ever 
ished. 


Council, Messrs. Mellwraith, McEacharn & Co. N (Ltd.). 
Billiter Square - buildings, London, E. C. Tenders to Chairman of 
Electric Supply committee, Town Hall, Melbourne, by noon Jan. 5: 

The Electricity Supply committee of the Metropolitan Borough of 
STEPNEY invite tenders from responsible contractors for the manu- 
facture, supply and erection of а complete system of coal and ash 
handling plant, consisting of riverside electric crane and grab, 
automatic weighing hopper, gravity bucket or telpher type of con- 
veyor, and auxiliary plant in connection therewith. Copies of 
general conditions, specification, form of tender and drawings may be 
obtained from the borough electrical engineer and manager (Mr. Wm. 
C. P. Tapper, A. M. I. E. E.), 27, Osborn-street, Whitechapel, London, 
E. Tenders addressed to the chairman of the Electricity Supply 
committee, must be in by noon of Thursday, Dec. 30. 


BURNLEY tramway department require tenders by 9 a.m., Dec. 29 
for supply of 150 tons 63 in. girder tram rails. Particulars from the 
Borough Engineer. 

ERiTH Council invite tenders for supply and erection of one h.t. 
three-phas2 a.c. switchboard. Tenders tothe Clerk by noon Jan. 10. 


The AUSTRALIAN COMMONWEALTH Postmaster-General invites 
tenders for supply and erection of two wireless telegraph installa- 
tions at Sydney and Fremantle. Alternative tenders are required 
for stations with ranges of 500, 750 and 1,000 miles. Particulars 
from 73, Basinghall-street, London, E.C., and tenders to the Post- 
master-General’s Department, Melbourne, by noon Feb, 22. 


TENDERS RECEIVED AND ACCEPTED. 


Walsall Council have accepted the following tenders for annual 
supplies of stores for the tramways :— 

British Thomson-Houston Co., armature coils, mica cones and collars 
and commutator segments ; Siemens Bros. & Co., linen frame tape and 
linen tape; W. T. Henley's Telegraph Works Co., B. & P. tape and 
Blackley tape: British Insulated & Helsby Cables, mechanical cars; 
Edison & Swan Co., lamps; National Rail & Tramway Appliances Co., 
brake blocks. 

London County Council have extended the existing contracts with 
the following firms in connection with the construction of tramways 
in Lea Bridge-road :— "i 

Dick, Kerr & Co., overhead equipment.; Reid Bros. duct йй: 
Johnson & Phillips, switchgear; British Insulated & Helsby Cables, 
supply and laying of l.-t. cables. 

The following tenders have been accepted by London County 
Council :— 

Carbons, Н. G. Mayer & Со. (£60) ; electric lamps, Cryselco, Limited 
(£1,125); Edison & Swan United Electric Light Co. (£110): Maxim 
Lamp Works (£145); Pope's Electric Lamp Co. (£60); and Siemens 
Bros. Dynamo Works (£90). 

Lowestoft Council have accepted the following tenders :— 

Spagnoletti (Ltd.), feeder panels; Babcock & Wilcox, boiler tubes ; 
Electric Construction Co., bom s ; Drake & Gorham, electric lamps: 
Aubert, Grenier & Co., service cables. 

Plymouth Council is to enter into a fresh contract with the Tudor 
Accumulator Co., at £280 per annum for 10 years, for the main- 
tenance of the batteries at the Prince Rock station and at the 
Armada - street sub-station. 

Orders have been placed by the electrical department of the East 
Indian Railway with the British Thomson-Houston Co. for a three- 
phase transformer and with the British Westinghouse Co. for four 
single-phase transformers. 
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Stretford Council have accepted offers of the British Westinghouse 
Co. and the Oliver Arc Lamp Co. (Ltd.) to cach supply 10 arc lamps 
on six months' approval. 


On Tuesday London County Council r:newed its contracts with 
the National Telephone Co. for 12 months for the supply and working 
of the telephoncs at the central offices. 


Luton Council have accepted the tender of C. Macintosh & Co. for 
a year's supply of insulated cables, 

Bristol Council have accepted the tender of the Bristol Electrical 
Co. at £129. 18s. 6d. for wiring the Alexandr. school. 

Chertsey Council have accepted the tender of the Woking Electric 
Supply Co. for wiring the compressor station. 

Wolverhampton Corporation have accepted the tender of Hal- 
field’s Stecl Foundry Co. for special track work at £279. 10s. 


BUSINESS NOTICES. 

The partnership between Fred. Burks, Faville C. Poulton гла 
Vincent Bramall (trading as F. Burks & Co.), manufacturers of 
electrical machines, &c.. has becn dissolved. Debts by F. Burks & 
Co. (Ltd.), whose registered office is at 37, Port-street, Manchester. 

The registered offiecs of the National Telewriter Co. have been 
removed to 20, Bucklersbury, E.C. 

The Allis-Cha!mcrs Co. (Milwaukee, Wis.) have opened sales and 
enginccring offices at 732, Salisbury House, London-wall, E.C., with 
Mr. Herbert J. Keen as their representative. 

The Manchester offices of Messrs. Babcock & Wilcox have been 
removed from 14, Deansgate to 30, Cross-street. — 

Messrs. Macbeth Bros. & Co., of Bombay, have been appointed 
representatives in India of the Chloride Electrie Storage Co. 


Sale by Auction.— By order of the Admiralty, Messrs. Fuller, Horzey 
Sons & Cassell will include in their sale by auction at H.M. Dockyard, 
Portsmouth, on Jan. 11 and following days at 11 a.m., 1,500 tons 
mild steel and steel and iron scraps, 80 tons old wire rope, vices and 
tools, 30 tons lead and zinc ashes, &c., 46 tons old electric cable, 
electrical gear and stores, nine dynamos, lamps, lanterns, engineers' 
tools, &c. Оп view three working days prior to and on mornings of 
sale. Catalogues (6d. each) at the Dockyard, and of the Auctioncers, 
11, Billiter-square, London, Е.С. 


Sale by Tender.— Tenders are invited for the machinery (con- 
gisting of electric motors, compression, exhaustion, glass blowing and 
lamp testing apparatus, &c.) for the manufacture of incandescent 
metallic filaments and lamps. lately used by the Solium Electrical 
Co. (Ltd.), Nottingham ; also loose plant and fixtures, in one lot. 
The plant may be viewed at Messrs. Simpson's Factory, High Church- 
street, New Basford, Notts., and tenders must be in by 22nd inst. 
Further particulars, conditions of sale, tender form, &c., from 
Messrs. Maples & McCraith, solicitors, Low-pavement, Notting- 
ham, or from Mr. Edwd. Harlow, Incorporated Accountant, 23, King- 
street, Nottingham. Sec also an advertisement. 

Plant, Lamps, Cable and Accessories for Sale.—Mr. Lake, of 132, 
Upper Thames-street, London, E.C., has for disposal a large quan- 
tity of new and second-hand plant, &c., which he advertises on 
another page. 

Plant for Sale.—An advertiser has for sale some electric lighting 
plant, including two 45 H.P. Marshall engines, two 30 kw. dynamos, 
switchboard, &c. 


Patent Development.—The proprietor of patent No. 3933/1907, for 
** Improvements relating to electric wave motors," desires to enter 
into arrangements by licence or otherwise, for exploiting same. 
Applications to Messrs. Haseltine, Lake & Co., 7 and 8, Southamp- 
ton-buildings, Chancery-lane, London, W.C. 

Patent Exploitation. —Messrs. Herbert Haddon & Co., Patent 
Agents, 31 & 32, Bedford-strezt, Strand, W.C., have a number of 
English electrical patents, the proprietors of which are desirous of 
making arrangements for developing same in this country. See 
advertisement. 

Agencies Wanted.— An electrical enginccring firm advertises that 
it is open to take up two or three good agencies. 

Glover's Almanac.—The editor of this almanac will be pleased to 
receive original and preferably humorous or instructive anecdotes 
and experiences, sketches, &c., connected with matters of interest 
to electrical men. Particulars are set out on another page. 

Accumulators for Central Stations. For many years electrica! 
engineers have held views concerning storage batteries. "The 
perfecting of the processes of formation, improvements in the 
mechanical construction of the plates, and the financial advantages 
which have resulted from the use of storage batteries in all parts 
of the country, have caused such prejudice to be а thing of the past. 
Engineers have always appreciated that the storage battery had one 
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great advantage over generating plant—viz., that it never failed 
suddenly under load—but until the last few years they have been 
under the impression that this immunity was secured only by an 
addition to working costs, a fact which has now been disproved. 
The D. P. Battery Co., as one of the foremost in the industry, have 
materially assisted to these ends with successful results. During 
the past 12 months they have installed, or have now on order, 
batteries for 20 central stations, including a large battery of over 
2,500 ampere hours capacity at 550 velts for Dudley Corporation, as 
well as others for the East Indian Railway at Howrah of 862 kw.-hour 
capacity, for the Colonial Government at the Bahamas, the Liver- 
pool and District Co., Manchester Corporation and nine installa- 
tions for Australia. 

A.E.G.-Zeitung.—The December issue of this journal contains an 
interesting and well-illustrated article on electric lighting in churches. 
The use of electricity in the manufacture of steel is also dealt with. 
The conclusion of Dr. Bloch's article on “ Electricity in Domestic 
Houses is contained in this issue. 


Advertisement Design.—To meet the ruling fancy in specialiscd 
advertising requires no mean ability, and many an artist whose 
success in the more regular forms of artistic work has been assured 
has failed when brought face to face with the problems of advertise- 
ment designing. Mr. Conway Price, whose designs for the announce- 
ments of electrical firms are well known, is one of the men who came 
into this branch of work early and who has secured a prominent 
place amongst the small and select band of advertisement artists. 
Mr. Price has issued a circular of which copies can be obtained on 
application to 151, Fleet.street, London, E.C. 

** Who's Who.’’—We have received from Messrs. A. & C. Black, 
of Soho-square, London, a useful set of reference books, including 
Who's Who ” for 1910, the Who's Who Year-Book," the Eng- 
lishwoman's Year-Book and Directory," and the '' Writer's and 
Artist's Year-Book," 1910. The set form a useful reference library 
and contain much interesting information of a biographical nature 
and other particulars of notable persons in social, professional and 
industrial life. We have found these works of considerable assist- 
ance, and, as great care is bestowed upon the revision of the volumes, 
the 1910 editions will, no doubt, maintain the high reputation of 
the publications. 

The main book, Who's Who,” is published at 10s. net and con- 
tains nearly 2,200 pages of interesting biographical matter. 

The Who's Who Year-Book " (18. net) is supplementary to the 
larger volume, and comprises numerous tables and other informa- 
tion of a useful character which were formerly included in Who's 
Who." 

The '' Englishwoman's Year-Book (2s. 6d. net) is designed to 
fulfil a similar purpose in regard to the lives of women who take a 
part in educational or public life, and it should be very useful. 

The Writer's and Artist's Year Book comprises a list of lead- 
ing newspapers and magazines, and many of the leading principal 
publishers of the United Kingdom and America, &c. 

Taken as a whole, it is an interesting set of reference books, cover- 
ing & wide range, and should prove useful to those interested in 
any phase of public work. 


CATALOGUES, &». 

PRESCOT OVERHEAD EQUIPMENT.—We have received from the 
British Insulated & Helsby Cables a copy of their pamphlet No. P. 
104 on Overhead Equipment (Supplement No. 2), which illustrates 
and describes their overhead equipment for use on tramway systems. 
The details begin with high conductivity hard-drawn copper wire 
and end with tools for trolley wire and for springing hangers on to 
the span wire. In its course it passes through ears of various kinds, 
splicing tubes, pull-offs and frogs, as ‘well as section insulators. 
To the tramway manager this catalogue should be exceedingly 
useful. 


ELECTRIC S1ians.—The Electrical & Engineering Supplices Co. are 
turning out a number of artistic electric flashing signs of strong but 
inexpensive construction. These signs, which are illustrated and 
described in & catalogue recently sent us, are suitable for shop 
windows, or for the counter or any indoor position. A special feature 
is the brilliant effect which can be obtained by the use of only one 
single 16 c.p. lamp and the easy interchange of working. 

ELECTRIC FOUNTAINS.—Messrs, Southam & Wood forward a 
catalogue dealing with electric fountains, which it is claimed are 
reliable in every respect, and can be operated from any electric light 
circuit. 

O.S. WING SYSTEM. — From Messrs. Siemens Bros. & Co. comes 
& copy of Section 2 of their catalogue devoted to this system, which 
has been published as à companion to Section 1, Metacase Con- 
ductors. By the publication of this catalogue Messrs. Siemens wish 
to draw attention to the advantages obtained by combining Kalkos 
and Stannos wires where the wiring is required to be watertight. In 
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` SPECIAL NOTICE. 


NOW READY.—Vol. LXIII. of “THe ErzcrRIClAN" (1.058 
pages), bound in strong cloth. Price 178. 6d.; post free, 18s. 6d. Now 
ready. Cases for Binding. Price 2s.; post free, 2s. 3d. 

A complete set of Тни ELECTRICIAN " can be supplied. A number 
of odd volumes and some odd old back numbers, to help in making 
up complete sets, are also available. 


addition, where concentric wiring is possible the Kalkos system can 
be employed throughout or in combination with Stennos wires. 


CAMBRIDGE SCIENTIFIC INSTRUMENT Co.'s SPECIALITIES.— The 
Cambridge Scientific Instrument Co. have issucd a number of 
catalogues dealing with various interesting subjects. These include 
the H. and M. automatic hot-water regulators, gas works thermo- 
meters, thermometers and gauges of various types, and a catalogue 
dealing with their well-known range of clectrical instruments. It 
is interesting to note that the Cambridge Scientific Co. have recently 
been appointed manufacturers and seiling agents outside America 
and Germany for the Hohmann & Maurer Mfz. Co. and the Н. & M. 
Automatic Regulator Co. of Rochester, N.Y. 


PREMIER AcCUMULATORS.—The Premier Accumulator Co. have 
ready а pamphlet giving some illustrations of places where their 
accumulators are installed. These seem to be extensively used for 
country house lighting, by railway companies, &c. 


Barr.BEaAniNG PoLimurNa LaTHES.— Mr. Charles Taylor, of Bir- 
mingham, has sent us some details of his polishing lathes. As the 
subject is of interest, we hope to deal with it more fully in а subse- 
quent issue. 


Tan-Gyro Pump.—We have to acknowledge from Messrs. Tangyes 
a pamphlet dealing with this subject. This pump is made in three 
types for various lifts and is designed to give a high efficiency over 
a wide fluctuation of load with a comparatively slight variation in 
the power required. 

A.E.G. SPECIALITIES —The Foreign Department of the A. E. G. 
has ready a number of pamphlets dealing with the company's 
specialities, including continuous current interpole railway motors, 
switchboard measuring instruments, cciling fans, automatic starters 
for three-phase motors, &c. 


Diaries.— The City Diary and Almanack ” for 1910 is to hand, 
and is an excellent work for reference. It is now in its forty-sixth 
year. The diary proper, with three days to a page. is interleaved with 
blotting-paper. In the preliminary section full information is given 
as to the local authorities, &c., operating in the Citv. The '' City 
Diary " is published at 18., post free 1s. 3d., at the City Press Offices, 
148-9, Aldersgate-street, London, E.C. 

The“ Gloucester " Diary and Director's Calendar for 1910, which 
is issued by the Gloucester Railway Carriage and Wagon Co., is a 
useful diary and memoranda book for company directors and busi- 
ness men. Interesting notes for visitora to Gloucester are a feature of 
the publication, 


BANKRUPTCIES, LIQUIDATIONS. &c. 


The public examination of Ernest Gocdman, electrical engineer, 30, 
Hertford-street, Coventry, took place on Friday last. The statement 
of affairs showed a deficiency of £198. 


A meeting of the creditors of the Bradford Electrical Engineering 
Co., Ltd. (in voluntary liquidation) was held at Leeds on Wednesday. 

Mr. J. Н. HALEY, one of the liquidators, said that about the middle of 
list month the larger creditors were invited to confer with the directors 
on the position of the company. The former proprietors of the business, 
having resigned their position as managers, a scheme was proposed for 
the establishment of the business on a proper basis. whereby the creditors 
would have received 20s. in the pound, and the business would have been 
continued. Certain creditors thought it advisable to wind up the busi- 
ness, and the scheme fell through. The company was incorporated on 
Oct. 30, 1907, with a nominal capital of £3,000 in EI shares. 1,182 were 
issued, 732 against cash to outside shareholders, and 450 to the vendors 
(Messrs. C. J. and H. H. Casse) against the purchase account as part 
consideration. The directors were dissatisfied with the management, 
and Messrs. Casse's connection with the company ceased on Oct. 31 last. 
There were 33 unsecured creditors for over £10, and 95 for sums under 
£10, the total owing to unsecured creditors being £1,238. 7s. The total 
liabilities were £1,309. 7s.. and the total available assets £024. 28. 6d., 
leaving a deficiency of £385. 4н. 6d. It was decided to confirm the ap- 
pointment of the present liquidators (Messrs. J. H. Haley and G. E. 
Corfield), and an advisory committee to act with the liquidators was 
appointed. 


The trustee (Mr. A. S. Cully. 191, Corporation-street, Birming- 
ham) in the bankruptey of Archibald Frank Mander (trading as 
Mander Bros. & A. F. Mander), electrical engineer, &c., lately at 
62, Victoria-road, Aston, has been released. 


Mr. J. O. Callender, Hamilton House, Victoria Embankment, 
London. E.C., Mr. W. A. Bird, Holeombe, Uxbridge. and Mr. J. C. 
Saunders, 16, Stratford-place, London, W., have been appointed a 
committee of inspection to act with the O.R. as liquidator of the 
Uxbridge & District Electric Supply Co. (Ltd.) | 


А meeting will be held on Jan. 12 at 58, Colman-street, London, 


E.C., to receive an account of the winding-up of the Morris-Hawkins 
Electrical Co. (Ltd.) 


Mackey's Electric Lamp Co. (Ltd.) is being wound up voluntarily. 
Мг. W. Bean, 174-175, Aldersgate-street, London, E. C., is liquidator. 


А meeting of creditors will be held at the Manchester Hotel, Alders- 
gate-street, E.C., on Dec. 24. 


А meeting will be held on Jan. 18 at the office of Mr. J. D. A. Norris, 
Suffolk House, Lawrence Pountney-hill, London, E.C., to receive an 
account of the winding up of the Electrical Ore Finding Co. (Ltd.) 


— — 


BOOKS RECEIVED. 


(С›рїев of the undermentioned works can be had from The Electrician office, post free 
oa receipt of published price, adding 3d. for books published under 3s., and 5 per cent 
or books publishei nett. Add 10 per cent. for abroad or for foreign books.) 


Elementary Treatise on Electricity and Magnetism.” 
Carey Foster and A. W. Porter. 3rd edition. 
mans, Green & Co.) 10s. 6d. net. 

Electricity. By Н. M. Hobart. 
6s. net. 


Proceedings of the Royal Society." 
A, Mathematical and Physical Sciences. 
Harrison & Sons.) 3s. 


Science Abstracts." November. Vol. XII. Part XI. Sec- 
tion A— Physics": Section B— ‘Electrical Engineering. (London: 
E. & К. N. Spon.) 1s. 6d. each. 

A Pocket Book of Tables and Memoranda for Plumbers, Builders, 
Sanitary Engineers, &c." Compiled by J. Wright Clarke. Fifth 
edition. (London: B. T. Batsford.) 1s. 6d., with celluloid case 
2s. nct. 9 

“ Results of Observations made at the Coast and Geodetic Survey 
Magnetic Observatory at Cheltenham, Maryland, 1905 and 1906.” 
By Deniel L. Hazard. (Washington: Government Printing 
Office.) 


By G. 
(London: Long- 


(London: Constable & Co.) 


Vol. LXXXIII. 
No. A560. 


Series 
(London : 


PATENT RECORD. 


APPLICATIONS FOR PATENTS. 


Мот. The undermentioned Applications (except those marked t) are not open to 
public inspection until after acceptance of Complete Specifications. Those marked * are 
open for inspection 12 months after the date attached to them, if they have not been published 
previously tn the ordinary course. Names within parentheses are those of communicators 
of inventions, When complete Specification accompanies application, an asterisk is affixed. 


November 15, 1909. 
26,422 Cox. Switches. 
26,444 MITCHELL & DupGEON. Supporting overhead wires and cables for railway, tram- 
way and like systems. 
26,466 Siemens Bros. & Co. (Siemens & Halske A.-G., Germany.) 
tension alternating electric current.* 
26.470 KAR^vopINE. Electrical storage batteries. 
26,492 LEITNER & EXLey. 


Rectifiers for high- 


Wiring of electric circuits. 


November 16, 1909. 
26.530 Mavor & Courson & Mavor. Casings for electrical appliances. 
26,554 Wuite. Safety devices for use with fuse boxes and switch boxes. 
26.570 Denny. Electric tumbler switches. 
26.608 Price. Electrical machines. 


November 17, 1909. 
26.649 New Ісмітіом Synp. & Sanpy. Electrolyte for use in electric batteries. 
26.706 Коктімс & MATHIESEN Axt.-Ges. Arc lamps. (Date applied for, 3/11/08.) 
26,732 Leitner. Attaching metallic filaments to the conducting wires of electric lamps. 


November 18, 1909. 
26,844 & 26,645 ALois HELFBNSTEIN. Electric furnaces.“ 
November 19, 1909. 
Four-way and off electric lieht switch. 
Electric resistances. (Date applied for, 20/11/08.)*t 


November 20, 1909. 
26,948 Heys. Commutator bars in connection with the armatures used in dynamos and 


motors. 
= November 22, 1909. 
27.089 BroapFroot. Ships’ telegraph apparatus, gearing indicators, and the like. 
27,101 Gopparp. Grover and THRALL. Telegraph transmitters. ® 
27,103 Bos-H. Carbon holders in magneto-ignition apparatus, current distributors or 
the like. (Date applied for, 27/7/09.) 1 
27,125 Lomas. Electric switches. 


November 23, 1909. 
27,172 Сїввїчс<. Electrically operated frame apparatus. 
27.208 Benjamin. Suppor*ine devices for electric incandescent lamps.“ 
27,221 ACCUMULATOREN-FABRIK AkrT.-GEs. Electric storage battery plates. 
applied for. 11/2/09.)*t 
27,245 FRigD. Krupp Axkt.-Grs. Regulating devices for direct-stirent дупа o. 
(Date applied for 18,3,09.)*t 
27.252 BrATHv. Rotating magnet wheels for turbo-generators.* 
27,270 Price, Electrical machines, 
November 24, 1909. 
Heating air or gas by electricity. 
Electrical standard resistances 


26,899 BOURNE. 


26,929 Коквек, 


(Date 


27.295 McCLELLAND, jun. 
27,335 BousriELD. 
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27,359 Fark. Electric clock-winding devices.“ 
27,395 British Клоо-ТвівскАРН & TELEPHONE Co. & BALSILLIB. 


graphy or telephony. 
November 25, 1909. 
27,430 VAUGHAN & WHARTON. Switch trolleys of overhead runways. 
27,446 Raw.incs. Waterproof joint of tumbler switches. (Date applied for, 7/1/09. 
Comprised in application No. 373, dated 7/1/09.) 
27,458 Sıemens Bros. & Co. (Siemens & Halske Akt.-Ges., Germany.) 


a 


Wireless tele- 


Telephones 


exchanges. 
27,478 MAvor & Mavor & Courson. Power plants embodying altcrnating-current 
generators and motors. 


27,484 Dick. Wireless transmission and reception of electrical energy. 
November 26, 1909. 
27,560 Timar. Electromagnetic igniting devices for arc lamps.“ 


November 27, 1909. 

27,621 Turner. Collecting devices of overhead electric tramways and railways. 

27.624 Turner & Fenwick. Magneto-electrical machines. 

27,641 BrusH ELRCTxICAL ENGINEERING Co. End connections of rotor and stator bars 
of electrical machinery.“ 

27.646 Foster. Electric lamps. 

27,648 Siemens Bros. Dynamo Works. (Siemens Schuckertwerke G. m. b. H., Ger- 
many.) Commutators of dynamo-electric machines. 

27,663 CHAMBERS. Controlling electrical quantities by means of sound waves and 
apparatus therefor. 

27,674 PETERSSON, Method of charging electric resistance furnaces. (Date applied for, 


7 Я 
27,689 AMALGAMATED RADIO- TELEGRAPH Co. (Otto von Bronk, Germany.) Detector 
of thermal and electrical energy.“ 


SPECIFICATIONS PUBLISHED. 


1908 SPECIFICATIONS. 

12,614 Hacxinc & Нил. Electrically operating points, switches and the like on electric 
tramways. (Post-dated, 15/8/08.) 

17,349 Von Leper. Producing rapid electric oscillations. (Date applied for, 20/8/07.) 

17,619 Futter. Refractory electric conductors. (Date applied for. 24/8/07.) 

19,299 B.T.-H. Co. (G.E. Co., U.S.) Control of alternating electric current motors of 
the commutator type. 

22,271 Mitton. Magneto-ignition. 

24,794 ScHARF. Regulation of continuous-current motors. 

24,854 B.T-H.. Co. & WHITAKER. Dynamo-electric machines. 

25,305 FEssENDEN. Wireless signalling. (Date applied for, 23/12/07.) 

25,389 Aron. Electric lamps for vehicles. 


1909 SPECIFICATIONS. 
Dynamo-electric machines. 
803 FurrER. Electric hand lamps. 
875 McLean. Means for supporting electric lamps. 
1,067 Munro, & RaiLLESS ELEcTRIC TRACTION Co. Electric traction systems. (Cognate 
application, 1,614/09.) 
1,077 Munro & RaAiLLESS ELECTRIC Traction Co. Trolley heads for electrically-pro- 
pelled vehicles. 
1,086 CHitps & Нил. Electric control of lifts. 
1.985 Jurrius Sax & Co. & WuHeat. Electric indicators. 
i Co. (G.E. Co., U.S.) Treatment of electric lamp filaments. 
2,529 В.Т.-Н. Co. (G.E. Co., U.S.) Electric protective devices. 
2,683 MARINO. Secondary or storage batteries. 
4,172 atten INSULATED & HELsBY CABLES, AITKEN & SPRouLE. Insulated wire 
cables. ' 
4,271 Conner. Electromagnetic counters. 
4,694 STEARN & Tornam. Electric lighting systems in which lamps are arranged in 


series. 

4,837 Derain. Electric generators giving constant pressure under varying speeds. 
(Request under sec. 19 not granted.) 

5,805 FLoop. Switches. (Cognate application, 15.211/09.) 

6,832 LAKE. (Cutler-Hammer Mfg. Co.) Electric span switches. 

7,276 Evectric & ORDNANCE Accessorigs Co. & CorriNs. Time limit devices for use 
in connection with electromagnetic circuit-breakers. 

8,116 Bryson. Wave energy motors. 

8.146 Норғвіт. Manufacturing electric incandescent lamps. 

10.255 Conner. Telephone systems. 

10,497 B.T.-H. Co. (A. E. G.) Alternating-current dynamo-electric apparatus. 

dition to No. 23,288/02.) 

0,796 SuEEHv. Electric fuse boxes. 

1.155 PATTERSON & Hopper. Galvanic dry batteries. (Date applied for, 16/10/08.) 

1,605 LUNDBERG, LUNDBERG & LuNpBERG. Electrical switches. 


16 TAYLOR. 


(Ad- 


1 
1 
1 
1 
1 


2,195 RAuscH. Electric time-alarm apparatus. 
3,135 = Bros. & Co. (Siemens & Halske Akt.-Ges.) Manufacture of electrical 
condensers. 


14.062 Backman. Metal boxes for switches and wall plugs. 

14.391 Garty. Dynamos or electrical motors. 

14,505 Siemens Bros. Dynamo Works. (Siemens Schuckertwerke Ges.) Arc lamps. 

14,622 StEMENS-SCHUCKERTWERKE Ges. Non-interchangeable safety fuses for electrical 
circuits. (Date applied for, 236/08.) , 

15.657 Wess. Telephonic receivers. 

15,786 Ponzini. Electric heaters for fluids or liquids. 

15,978 Eoo. See signalling systems for railways and the like. (Date applied 
Or, Í / ) А 

16,537 Sıemens Bros. Dynamo Works & Scnupr. Electric motor starting switches. 

17,758 ALLGEMEINE ELEKTRICITATS Ges. Control of polyphase motors and the like. 
(Date applied for. 31/7/08.) 


19,012 Sıemens Bros. Dynamo Works. (Siemens-Schuckertwerke Ges.) Rotors of 
dynamo-electric machines. 

19.392 Lamme. Dynamo-electric machines. (Date applied for. 7/10/08.) 

19,599 Sıemens Bros. Dynamo Works. (Siemens-Schuckertwerke Ges.) Cooling the 


rotor windings in dynamo-electrical machinery. 
20.054 B.T.-H. Co. (G.E. Co., U.S.) Impallers for c2ntrifueal apparatus. 
21.529 HARRISON. (BAKER.) Static induction genera*ors or influence machines. 
22,789 Sıemens Bros. Dynamo Works. (Siemens-Schuckertwerke Ges.) Cooling 


dynamo-electric machines. 
23,171 Ges. Siemens & Co. Arc light electrod2s, (Datz applied for, 19/11/23.) 


COMPANIES’ MEETINGS AND REPORTS. 


E 


India Rubber, Gutta Percha & Telegraph Works Co. (Ltd.) 


The forty-sixth ordinary general meeting was held on Tuesday, Major 
Lronarp Darwin in the chair. 

The SECRETARY (Mr. А. P. Crouch) read the notice calling the 
mceting. 

The CHAIRMAN said he thought the shareholders might be con- 
gratulated on the showing the directors were able to make to them on 
this occasion. The year had been an anxious one, as the ever-increasing 
price of raw materials had been a constant, menace. The advances had 
been, however, so marked and of so steady a character that purchasers 
of the company's goods had been able to appreciate the absolute justice 


of the increases in selling prices which they had made during the year. 
Although their turnover had been higher than that of last year—and by 
turnover they meant the cash obtained for their goods—yet this did not 
necessarily mean that the bulk of their business had been greater. Ап 
increase in the selling prices of goods always tended to decrease the bulk 
of any business ; but when the selling prices fell it did not follow that the 
bulk would immediately increase sufficiently to prevent & diminution in 
cash receipts. Some of their foreign agencies had not done so well as 
they had had reason to expect. То a certain extent this was due to their 
markets, which were situated at a distance, not responding so quickly 
to the changing conditions as the home agencies were able to do. In the 
extension of their business they were making а new venture by opening 
a branch at Christchurch, New Zealand. Their French works, which 
they had been slowly extending to meet the growth of trade, had in the 
last few years had а considerable amount of money spent on them. In 
some lines of business at Silvertown they were suffering from a congestion 
which would doubtless require to be dealt with, and would entail further 
expenditure. The raw rubber market, after touching 98. 2d. per lb. 
for the fine hard Para grade, had fallen away to 7s. 2d., but he did not 
care to venture a prediction of what was likely to be the position three 
months hence. He concluded by moving the adoption of the report and 
accounts and the distribution of a dividend of 5s. per share, or at the 
rate of 5 per cent. per annum, payable 1st prox. to the preference share- 
holders, and a dividend of 15s. per share, tax free, payable 16th inst., 
to the ordinary shareholders. 

The MANAGING DIRECTOR (Mr. Robert K. Gray) seconded the 
motion, which was adopted. The retiring directors and auditors were 
afterwards re-elected. 


S.P. (Suchostawer Patents) Synd. (Ltd.). 


The directors’ report recently issued covers the period to November 15 
and states that the syndicate was started on a provisional protection, 
supported by the assurances of several well-known tramway experts that 
the patent would be granted, and that it was a practical application that 
would prove the most efficient system of electric traction. A line was 
built at Southall, à mile long, for demonstration purposes, and this has 
been in running order about six months and works satisfactorily. It 
has been left standing for weeks in all weathers, and used at short notice. 
Four British patents have been obtained, besides those in. the United 
States, Canada, Hungary and India, and protections in other countries. 
The syndicate has arranged to construct $ mile of line at Dover, and 
to electrify the remaining 4} miles between Dover and St. Margaret's. 
The directors are negotiating other contracts in Great Britain and 
other countries, including Holland, Mexico, France and Russia. One 
of the directors was recently in Canada and the United States and was 
able to favourably impress engineering friends with the advantages and 
economy of the system. : 

At the meeting on Friday the CuA1RMAN (Mr. S. A. Lehmann) said 
when they asked their friends to give them the first subscriptions they 
were somewhat timid. He told his friends they had the assurance that 
their invention was going to be the solution of the electrical problem. 
By June, 1908, they had received applications to entitle them to go to 
allotment. There were 130 shareholders, including some members of 
the peerage and large business men in the City of London. The syndicate 
was no longer a speculation but an assured success. In June, 1908, they 
were in possession of the first and master patent. Three additional 
patents had been granted, the fourth had been applied for, and they 
expected the granting of it at any moment. The fourth was in connection 
with the collector which their consulting engineer (Mr. H. M. Sayers) 
had designed. Patents in other countries were referred to in the report. 
They thought America, Canada and India offered the largest unexplored 
field. Some of the patents were in the name of Mr. David Suchostawer 
and some jointly in the names of Mr. Sayers and the Syndicate. Mr. 
Sayers had expressed his willingness to transfer his interests in the 
patents to the syndicate at any time. They had had the advantage of 
the advice and experience of his colleague on the board (Mr. C. S. Drum- 
mond) and Mr. Eisen. the eminent engineer, whose experience was 
equalled by few and excelled by none, and those gentlemen had told 
them from the first that whoever got the real solution of surface-contact 
traction would have a bonanza. Their thanks were due to Mr. Swan 
(а shareholder) for having got them a ready-made track and car for their 
experimental line at the Johnson-Lundell works at Southall. They 
had invited everybody to inspect it and had.some favourable press 
notices. Prof. S. P. Thompson had said, in a lecture at the Institution 
of Electrical Engineers, that there could only be two systems in electric 
traction worthy of consideration, the conduit and the contact or stud 
system. Prof. Thompson said the public had been grossly misled as to 
live studs. In their system (the chairman continued), a live stud was 
impossible, because the whole system depended not upon springs but 
upon gravity. Most of the experts in tramway traction went to South- 
all to curse, but they all came back to bless. Some of the most eminent 
authorities admitted that there was absolutely nothing in their system 
to go wrong. The S.P. system had the advantage of the experience of 
the disadvantages and defects of other systems. They absolutely 
believed that they had in this, which they called the “ Simplex ” traction 
the solution of the electrical problem. It was important that the syndi- 
cate should not allow its valuable property to be swallowed up by great 
interests such as the great railway magnates. He moved that the report 
and accounts be adopted. | 

This was seconded by Mr. HyNpMAN (director) and carried. 

Dr. WADDELL and Mr. Swan expressed their appreciation of the work 
of the directors, and the lattér were all re-elected. | 
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Mr. H. M. Sayers said the shareholders were probably aware that 
electric traction was not in very particular favour just now with finan- 
ciers and the investing public. The reason was that nearly all the big 
towns had their services provided by the municipalities, and the muni- 
cipality was not a body which attracted the speculative investor. It 
would be found that the returns of the municipal undertakings would 
be, under company finance, not much short of 10 per cent. The majority 
of the companies were working in small towns, but most of them paid, 
and if it had been possible to construct their tramways on purely com- 
mercial lines they would have paid better still. The result was that as 
regards towns there was not very much fresh tramway construction 
going on, and there was difficulty in finding money for it. That did not 
apply in foreign countries, especially tropical and semi-tropical countries 
where the people also spent more per head in tramway travelling. There 
was going to be a great field in this country for tramways in the nature 
of light railways before very long, for connecting up towns and going 
through agricultural distriets. "There could be little doubt that the 
ground between the big towns would be filled up and, as perishable goods 
would have to be carried, rapid communication would be wanted. The 
principal object of the Belgian light railways was the linking up of the 
agricultural districts with large towns. The present state of the law in 
this country did not permit of that being done, but it was going to be 
altered, he was sure. At present no one thought of building tramways 
along country roads on anything but the overhead system, but they 
were going to show it could be done successfully on their system at a 
lower price. When they got light railways on roadside tracks they could 
design them for tramway purposes only and not for other traffic. The 
road could then be made lighter and cheaper. He had been quite as 
much a sceptic as anybody about surface-contact systems, but this 
(S. P.) system struck him from the first as having the germs of practi- 
cality about it and as having certain features not possessed by any other 
system, and it had worked out better than he had thought possible. He 
should say it was not possible to put down a more efficient, cheaper or 
simpler system than the one they had, and it was difficult to see what 
improvements could be made. He thought every endeavour should be 
made to take up the practical order they had for the Dover line and that 
they should be ready for the expansion which must come. They should 
have a line working which would show what they could do. 

Mr. DRUMMOND having made a few brief remarks in confirmation of the 
statements in the report in refere nce to his recent visit to Canada and the 
United States, the meeting term inated. 


BRITISH COLUMBIA ELECTRIC RAILWAY CO. (LTD.)—At the meeting 
last week Mr. R. M. Horne-Payne said the directors knew of no cloud in 
the outlook for the company, and that every indication pointed to in- 
creasing trade and prosperity for British Columbia. Their traffic in- 
creases for the past few months had been enormous, partly due to ab- 
normal circumstances. There was, however, a steady and regular 
progress in the normal development of the cities and territory served by 
the company, which was indicated by the increase in building in the 
cities, the enormous increase in the number of electric lights and the 
amount of electric power the company supplied, &c. During the year 
the city had greatly expanded, and it had become necessary to extend 
their services to the newly settled districts. They had done that under 
agreements with the various municipalities. As new lines of railway 
through newly settled country could not be expected to pay their way 
from the outset, they must expect that their working expenses would bear 
for the next few years a higher proportion to profits than they had 
hitherto done. The board had gone into that policy of extension with 
the utmost caution, and were absolutely satisfied of its wisdom. In spite 
of a reduction of no less than 17 per cent. in their electric lighting tariff 
and of reductions in the railway charges, their business improved. Their 
total investment had been increased during the year by $2,500,000, and 
they now had over $13,500,000 of cash invested in British Columbia, on 
which they were receiving an average of 5:29 per cent. in interest and 
dividends. Last year the average return was 5-66 per cent., and the 
reduction is accounted for by the fact that they had raised during the 
year and invested $2,500.000 by the sale of debenture stock, yielding a 
little over 4] per cent. The directors were contident that no other enter- 
prise could supply as good and as cheap services as they did, and they 
welcomed the advent of a competitor. 


COMPANIA DE ELECTRICIDAD DE LA PROVENCIA DE BUENOS AIBES. 
The receipts for the year ended July 51 amounted to $724,021. 57 (m/n), 
against $571,946.18 for the previous year. Expenditure was $358,228 
(against $255,572), the increase being due to increased wages and ex- 
penses in connection with Adrogué and Lomas, which is being trans- 
formed into a transferring station to take current from the Cia. Alemana 
Transatlantica de Electricidad. The station at San Luis (opened last 
5 is reported to be making extraordinary progress, the output. 

aving been doubled; and all stations, with the exception of San 
Pedro, have done well. A final dividend of 5 per cent. is to be declared, 
inaking 10 per cent. for the year. 


MANX ELECTRIC RAILWAY CO. (LTD.)— The gross receipts for the 
past year amounted to £32,745, and the gross expenditure to £16,508. 
The directors say the net result of the year’s working has been in. 
juriously affected by the bad weather, as is the case with all other 
undertakings in the island. The passengers carried during the 12 
months totalled only 518,655, as compared with 527,986, a decrease of 
9,551. The ratio of working expenses to receipts was 60°3. The 
balunce available goes to pay the interest on debentures aud pre- 
ference shares, and £1,126 is carried forward, 
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MELBOURNE ELECTRIC SUPPLY CO. (LTD.)—The directors’ report for 
the year ended Aug. 31 states that £24,551. 19s. 7d. capital expenditure 
in Australia on additional lands, buildings, plant and mains, &c., had been 
incurred (£22,807. 58. 6d. on the Melbourne undertaking and £1,744.14s.1d. 
on Geelong) The gross profit from Melbourne and Geelong was 
£23,012. 12s. 6d. Adding the dividend received on the company's hold- 
ing in the Adelaide Electric Supply Co., together with discounts, &c., 
the total was £29,733. 7s. 7d., compared with £22,030. 3s. 9d. for the 
previous year. Management and general expenses at London absorbed 
£2,045. Os. 10d., and interest £14,218. 9s. 10d. After payment of these 
charges the balance was £13,469. 16s. IId., added to LI, 771. 15s. 9d. 
brought forward, making £15,241. 12s. 8d. The directors have applied 
amounts of £978. 18s. 7d., £503. 15s. and £1,037. 8s. Yd. in writing off 
special charges, expenses and losses, leaving £12.72]. 10s. 4d. Pre- 
ference dividend to Aug. 31 absorbed £1,821. 10s. 6d., transfer to depre- 
ciation and general reserve was £5,123. 178. 6d.. writing down suspense 
account, &c., £2,081. 13s. 1d., leaving to carry forward £3,694. 9s. 3d. 
At the end of the financial year the equivalent of 104,900 30-watt lamps 
was connected to the Melbourne mains and 28,336 in Geelong, against 
90,088 and 26,942 in 1908 ; the horse-power of motors was 2,434 and 893 
respectively, against 2,150 and 818; the total connections in 30-watt 
lamps being 182,788 and 56,920, against 157,412 and 51.864 respectively. 
The Adelaide Electric Supply Co. has continued to make satisfactory 
progress, and a dividend of 6 per cent. on the ordinary shares was paid 
on 6th inst. for the year ended Aug. 31. Mr. David Finlayson has joined 
the board in London ; and a local board has been formed in Melbourne, 
consisting of the Hon. Wm. L. Baillieu, M.L.C., the Hon. Agar Wynne, 
M.H.R., and the company's engineer and manager, Mr. F. W. Clements. 


STATUTORY RETURNS, MORTGAGES AND CHARGES. 


STATUTORY RETURN. 


PACIFIC & EUROPEAN TELEGRAPH CO. (LTD.) Return made up to 
Nov. 9 gives capital as £100,000 in £10 shares. All shares taken up. 
£4 per share called up. £40,000 paid. Mortgages and charges, 
£99,400. 


MORTGAGES AND CHARGES. 


BRYANT TRADING 8YND. (LTD.)—Memorandum of deposit of title 
deeds, dated Nov. 15, 1909, to secure £5,000 and a bonus of £500, 
charged on certain frechold hereditaments in State of Missouri 
(U.S. A.) comprised in Cedar Gap title deed. Holders, W. Jaggard and 
Н. S. Golding. 


SMALL POWER DYNAMO & MOTOR СО. (LTD.)—Charge dated Nov. 
22, 11909, to secure all moneys, not exceeding £300, tor which the 
mortgagee as guarantor may become liable. Property charged, com- 
pany’s undertaking and property, present and future. Holder, W. Т. 
Wood. 


CITY NOTES. 


— — 


MEMORANDA (Dec. 16).— Bank rate 4\ per cent. (since December 9, 
1909). Price of silver, 2414. per oz. Consols 824 —823 for money: 
8277 —82 (>; for account. Consols Рау Day, Jan. 5; Stock and Shares 
Continuation Days, Dec. 24 and Jan. 11; Ticket Days, Dec. 28 and 
Jan. 12. Pay Days, Dec. 29 and Jan. 15; Mining Shares Carry Over 
Day Dec. 25. А 

Prices or METALS (London).—Copper, cash, 594; three months 
60s. Lead, English, 131—138 ; foreign, cash, 15,5 3 three months, 
13; ; Spelter, cash, 23), three months, 253. Zin, English, 145—145 ; 
foreign, cash, 148; ; three months, 1491. Iron, Cleveland, cash, 50/4, 
and three months, 51/44. Magnet Steed (price supplied by W. F. Dennis 
& Co.), £55. 


AMERICAN TELEPHONE & TELEGRAPH CO.—4A quarterly dividend 
of 2 per cent. has been declared. 


CANADIAN GENERAL ELECTRIC СО. — The directora have declared a 
dividend of 13 per cent. on the common stock for the three months to 
ólst inst., or at the rate of 7 per cent. per annum. 


RAILWAY AUDIBLE SIGNAL CO. (LTD.) —A meeting of this company 
was held on Friday last, but our representative was informed that tho 
press were not to be admitted. 


SHAWINIGAN WATER & POWER C0.—4A dividend of 1 per cent. for 
the quarter ending Dec. 31 has been declared. 


STOCK EXCHANGE NOTICES.—The Stock Exchange committee have 
granted quotations to £1,000,000 4 per ceut. first power house deben- 
tures (registered) of the Underground £lectric Railways Co. of London, and 
а further issue of £205,507 44 per cent. perpetual consolidated mort- 
gage debenture stock of the Shawinigan Water @ Power Co. The com- 
mittee have been asked to appoint a special settling duy in and grant 
a quotation to scrip (fully paid) for 42,000, 000 44 per cent first and 
general mortgage 3l-year bonds (London issue) of the New York Tele- 
phone Co. 


TORONTO RAILWAY CO.— A quarterly dividend of 14 per cent. has 
been declared. 


„* 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC 


TUE ELECTRICIAN, DECEMBER 17, 1909. 


RECEIPTS. 
4 
Tm E Mu | d de r dee fee gp 
ended. a o. of nc. or Dec 
5 weeks Amount. | 
Rn í £ £ | £ 
een Corpora on. "2009 ee ee ee oe oe 
Airdrie „ Dec. з 4455 H 155 нА rag cor T: 
lo- ne m i ; ,08 + 412 
55 „ u| 168 — 11 зо 9,557 — 145 
Baker St. & Waterloo Ry „ 11 3,675 | + 330 23 72,475 |+ 2,265 
ey ез aU EU caus i; 3 168 | 4- 13 | 48 8113 |— 373 
Barrow zz. is 3 216 | + 24 | 48 11,150 |— 592 
Bath севе Trams, Ltd... а 8 648 | + 25 | 49 37,645 |+ 1,337 
Birmingham Corporation „ 11 6,865 | + 282 | 37 241,981 |+ 7,016 
Birmincham & Midland....| Nov. 26 800 | + 1 47 39,817 |+ 571 
Blackburn Corporation ....| Dec. 8 930 | — 24| 37 ,866 |— 1,2 
Blackpool and Fleetwood .. „ H8 201 | — 7 " ; 29 
Bolton Corporation „ 12 2.157 + 70 | 37 86,249 |+ 324 
Bombay ................ Nov. 11 | R42,225| + 2720 | 45 131,707,825 ＋ R82,770 
Bournemouth Corporation . . Dec. 8 1,3 + 77 36 61,900 |+ 36 
Bradford Corporation...... „ H 4,419 t 146 | 36 178,833 |+ 6,073 
Brighton con Corporation MEN yw 12 712 7| 37 36,861 {+ 1,650 
Bristol T & Carriage . „ 10 5,096 | + 242 30 165,718 |+ 10,506 
Burnley Corporation ИРИ n. H 1,156 | + 86 "à Va Ks 
Burton Corporation ...... a R 246 | + 8 | 37 9,819 |— 207 
Bury Corporation ........ à. 12 994 | — 18 | 137 42,73 |— 335 
Calcutta Tramways Co. » Ib 851, 400 | + R358 23 11,151,354 |+ 56,020 
Camborne-Redruth ...... & d 112 | -- 5| 50 6,132 |— 250 
Cardiff Corporation » 1l 3,0023 | — 68 | 37 81,528 |+ 1,156 
Cavehilll1l. " 3 S1 — 6| 48 4.098 |— 105 
Central London Railway ..| ,, II 6,035 | + 180 23 121,974 |— 42,939 
Charing C.,Euston & H' stea| „ 11 3,870 + 229 23 95 |+ 8,775 
Chatham & Dist. Lt. Rys. .. 15 9 725 — 1149 40,256 |+ 1,599 
City & South London Rly... n Rn 3,598 | + 178 | 23 72,744 |+ 2792 
City of Birmingham ...... x 3 2865 | + 172 | 48 135,267 |+ 2,881 
Colchester Corporation ... s nz ч t m 
Cork Electric Trams Co T 9 400 | — 17 | 49 22,029 |— 643 
Croydon Corporation ..... „ 3| LSI6|t- 284] 48 56163 |+ 4,962 
Devonport & Dist. Trams . „ 3 342 — 105 48 17,675 |- 4,691 | 
Dover Corporation ....... » hH 155 is 37 7918 |— 406 ; 
Dublin & Lucan Railway . » 10 95 | — 8 23 331 |+ 49 
Dublin United ............ ‚ 10 4,985 | + 57 | §23 129,036 |+ 1,995 
Dudley-Stourbridge ...... 5 3 728 | — 5| 48 39,169 |— 991 
Dundee Corporation ..... ^ 8 1,082 | — 67 | *30 35,172 |- 763 
East Ham Council ....... „ 11 937 + 85 | $36 35,920 |+ 4,514 
Exeter Corporation........ „ 10 268 | — 4| 37 12.443 |+ $76 
Gateshead & Dist. Trams . » 3 987 | — 20 | 48 47,289 |- 532 
Glasgow „Согрога non ое: „ 11| 15,444 | - 1,241 | 3 468,141 |- 9,081 | 
Glossop Tram „ 11 110 — 4| 50 5,983 |- 150 
OD d |-Northfleet dri Res Ж 3 191 | + 20 | 48 10,138 |+ 26 
Great Northern & City Rly.. m d 1.549 | + 60 | 23 ; + 2 
Gt. Northern, Piccadilly, &c „ HI 6,465 | + 585 | 23 124,325 5, 860 
Greenock & Port Glasgow . » о 488 | + 21 48 „700 IF 1,5 
Hartlepool Tramways Е 3 220 | + 26 | 48 11.344 |- 
Bong Elec. Trams Co. ii 9 680 | — 40| 23 25606 |- 1,178 
ng rtm DR „ 11 | $8.43€ | £81,128 | 10 | $88,178 7810, 708 
Huddersfie d Corpn. ..... „11 1,553 |+ 85 | 36 61.151 |+ 2,748 
Hull Corporation......... „ del 2,655 | 247 36 94,754 |+ 3,920 
Шога District Council..... | es és p io . 
Ilkeston District Council » 8 112 | + 1 36 4928 |- 238 
Ipswich Corporation ..... » 4 302 |. + 6| 37 14,972 |t 181 
isle of Thanet Со. eR S » H 228 : 712 3,266 | — 204 
{е ———— ws A 3 101 | 4 3 48 5603 |+ 513 
eighley Corporation..... M 9 148 | 4- 13 | 36 6,180 |+ 274 
Kidderminster & is 3 102 | + 22| 48 5,179 — 14 
Kilmarnock Corporation : „ 11 127 — 23 30 4,408 — 190 
Lanarkshire Trams Co. ... " 9 1.127 — 50 | 49 63,635 |+ 433 
Lancashire United ........ Ў 8 1,130 | + 4| 49 64,297 |— 739 
*Leamington .............. i5 3 137 | + 4| 48 8,526 |t 211 
Leeds Corporation ........ „ li] 6,447] + 138 36 | 250,190 |+ 7,197 
Leicester Corporation..... » 11 2,178 | + 123 "T m its | 
Leith Corporation ........ „ 11 492 | + 25 | 30 18417 |+ 2,191 | 
Lincoln Corporation ...... Я 925 e $4 x ; 
3 Corporation » 4 | 10,456 | + 375 | "48 | 518120 — 1,482 
Clanduc dno&ColwynBay Ry. „ 10 106 | + 11 11 157 |- 
perde County Council . Nov. 27 | 36247 | + 2,151 | to4 11,279,116 | + 56,917 | 
London United .......... Dec. 11 5,079 | + 73 | 134 295,942 |— 28,866 
Lowestoft. i T Р БЕ MS $^ 
Maidstone Corporation ... » H 140 | + S| 36 6.785 |- 398 
Manchester Corporation. „ II | 14,020} — 335 37 | 549,701 |- 7,627 
Mersey Railway .......... » H 2,007 | + 37 23 44.908 |+ 1,641 | 
Merthyr ................ т 3 188 | — 19 48 10,083 — 182 
Metropolitan Dist. Railway. „ 1111100 + 1,217 | 48 228,594 |+ 12,815 
Metropolitan Elec. Trams ..| „ 3| 5,938 | + ¢41 | 48 i + 22.858 
Middleton Ў; 3 281 | 4- 10 | 48 16027 |- 983 
Nelson Corporation........ s 4 118 | 4- 24 | $35 4,973 |+ 148 
Mene Corp. . * 11 3,894 | + 123 | 36 143,732 |— 1,204 | 
rt (Mon.) .......... » H 601 | + 6| 37 24,229 |— 296 
rthampton Corporation.. » 10 410 + 17 | 137 17,818 |+ 740 
fien Ashton & Hyde . Y 2 §27 | + 49 48 26,968 |— 1.196 
Oldham "Corporation EE » 12 1,639 | — 175 | 37 68,611 |— 4,819 
Perth (N.B.) Corporation . P 8 133 | — 12 | 829 4.740 — 30 
Perth (W. A.) Elec. Trams „ 10 1,519 | + 46 | 49 68,790 |+ 873 
Peterborough ...... эз. » 3 99 | + 4| 48 5,695 |— 431 
Portsmouth Corporation .. - a es - 800 
Potteries ...... D „ 3| 1968 | f 114] 48 86738 |— 414 
Preston Corporation ...... i 8 682 | + 17 23 16.904 |+ 40 
RU Corporation.. n 9 568 | + 11 36 21,381 |— 1,027 
Rothesay ................ АА 3 37 | — 4 9,842 |+ 116 
Salford | Corporation iex » B 4270 | — 55 | 137 168,185 |— 448. 
Sheern es H 3 45 | — 1 48 2451 |— 205 
Sheffield Corporation uw 12 S. O01 + 273 | 837 211,307 |+ 2,244 
Singapore Trams.......... „ 111! $9,533 | + $218 10 294,283 |+ $4,077 
South Metropolitan........ i 3 682 | + 9 | 48 38, — 500 
South Stafís...... Гожая » 3 840 | + 29 | 48 40,678 — 1,641 
Southend Corporation x 8 349 | + 59 | 36 19.979 |+ 2,615 
Southport Tramways ...... 2; 3 207 | + 2| 48 13,772 |— 447 
Stalyb'dge.Hyde,&c., Jt. Bd. „ H 579 | — 40 | $36 27,329 — 541 
Sunderland Corporation....| „ 12 | 1,041] — 98 | 37 41,915 |— 1,937 
Sunderland District ...... н 8 420 | — 7 6 2,586 — 85 
Swansea Trams .......... i 3 971 | + 108 48 47,054 | 1,606 
Swindon Corporation ...... » 8 1201 + 12 .. ja ёч 
Taunton ................ 5 3 45 | + 5| 48 2,006 |+ 18 
Tynemouth and District.. 17 3 130 | — | 48 11,070 |+ 842 
Tyneside Trams Co. ...... 8 373 | — 15| 23 9,99] |+ 318 
Wallasey District Council . „ 11 787 - $38 34,073 |+ 691 
Walsall Corporation ...... „ 11 517 | + 31 49 25,159 |— 1,212 
Warrington Corporation - ac Vs vs ie 
West Ham Corporation . 5 2 2230 | + 119 35 82920 |+ 4,919 
Weston-super-Mare ...... и 3 25 | — 1 48 2.19 |+ 399 
Wolverhampton Co. ...... „ 3 414 | + 12| 48 ‚230 |— 1,549 
Wolverhampton Согрп.. » 8 800 + 27 .. as LP 
Worcester ie 3 248 | + 20 | 48 13412 |— 139 : 
Wrexham ................ 1 23 87 — 4| 48 4,728 — 204 | 
Yorkshire W.R. Trams . » 12 1,046 + 19| 50 59,274 85 
Yorkshire Woollen District.] „ 3 878 ＋ 101 48 ! 44, + 503 
(a) е comparisons are with the corresponding period last year. 
* Partly electri t Minus 3 days, 1 Minus 2 days, § Plus3 days. Plus 2 days, 
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ELECTRICAL COMPAN IES' 


SHARE LIST. 


Last Price Rats Business 
Ё Divi-| NAME. Wod., een смт. DIVIDEND | Wisi то 
DEND Deo. 15. | Үтвїрвр. Dec. 15. 
Е High- Low- 
Electricity Supply. E s. d. est. | est. 
10; 5/0 | Bournemouth & Poole Elec. Sup. Ord. .... 21-19 6 0 0 | Mar, Sep И ca 
10| 4/6 | Do. 4j per Cent. Cum. Prei. 91—10 | 4 10 0 Feb, Aug с“ i 
10 % | Do. 6 r P Cent. Cum. Second Pref. ...... 10 mi 5 14 0! Feb, Aug | IO 
St. | 449% | Do. iper Cent. Deb. Stock (red.) ...... 102—1 4 5 6| JanJuy | ..| .. 
5| 2/0 Bromley nt) El. Lt. & Power Shares. . n-a 515 9 ril, Oo . 
St. 4% Do Do. Ist Debs... 91 415 9| May, Nov | .. | .. 
5| 4/6 | Brompton & Kensington Elec. Sup. Ord. .. 7 — 6 13 6 | March.... 71 7й 
5| 3/6 | Do. Aper Cent. Рте!һ................... 7—7 413 5 | Маг, Sept 
St. | 4% | Central Elec. Sup. Со. 40% Guar. Deb. Stock 99 —102 3 18 0 June, Dec | 100 , .. 
5| 2/6 Charing Cross (W. End & City) El. Sup. Co.) “37-42 |518 0| Feb, Aug | 4| 332 
5| 2/3 Do. 44 per Cent. Pref. ise ee 4l —4 4 17 0 | Feb., Aug E v 
St.| 4% | Do. 4 per Cent. Deb. Stock (red.) ...... 98 —101 | 3 19 О | Jan, July i s 
St. | 44% | Do. 4} per Cent. Deb. Stock (red.). 103 —-105 | 4 5 6 ex 20 “с 
5, 2/3 | Do. City Undertaking 44% Cum. Pref. 341-4 512 0 Man Juy | -« |. cas 
5| 2/0 | Chelsea Electric SUP ly Отд............... 34—34 |6 4 0 arch .... 31 ЗА 
St. |449 | Do. рет Сепї eb. Stock (red.) ...... 100—103 | 4 7 0 | June, Dec | 
10; 5/0 | City of London Electric Lighting Ord. .... 5 11 6! Feb, Aug 197 1 
10| 6/0 | Do. 6 per Cent. Cum. Pref. ............ 4 14 О Jan, July 121 Е 
St. | 59 Do. 5 per Cent. Deb. Stock (red.) 4 0 9 June, Dee EN 
St. 9% Do. 4j per Cent. 2nd Deb. Stock (red.) 476 jen July г ©з 
5| .. | County of Durham Elec. P. D. Ord......... m | pril, Oct T 
5 5 Do. 5 per Cent. non Cum. Pref. ........ 7 13 10 April. Oct v T 
10] 4 гошун of London Elec. Supply Ord. ...... 6 00 | Feb, Aug ns is 
10) 6/0 | Do. 6perCent. Cum. Pref. ............ 5 8 O| Mar, Sept | 10%; 102 
St. 44% | Do. 4j per Cent. Deb oie (red.) ...... 4 3 6| Jan, July TANT 
St. 41% Do. Second Deb. Stoc... q . 4 9 О May, Nov | 1002, 190 
5| 2/0 | Folkestone Electricity с ply Co. Ord. .... 512 6] April, Oct | .. i 
5| 2/6 | Do. 58 per Cent. Cum. Pref. ............ 4 13 0 | Mar, Sept А 
St. | 44% Do. 4j Ist Deb. Stock (ied) „ 4 10 О Feb, Aug . 
5| 4 Hove Electric Lighting Ord............... 5 17 0 | April, Oct А 
5| 4/0 | Kensington & Pd ridge Ord.......... 5 6 8| Feb, Aug х 
5| 6% | Do. 6 per Cent. Ist Pref .............. 414 6 | Jan, July . 
St. 4% | Do. 4 per Cent. Deb. Stock (red.) 4 2 6 : 
St. 4% Kensington & Kngtbg. Co Co. & Notting ИШ 
Co. ( Joint Station) 4% Deb. Stcck (red.) . 3 19 April, Oct | . . 
St. | 44% | Kent Elec. Power Coo... 5 510 gan. July - š 
5 ү London pond рау Ord. avevi tas : 10 С Min zh ie А 
VVV ar, Sep 8 © 
St. 4% 1 Cat Ist "Mort. ОеЬ.......... 4 4 0 jt July | 94; .. 
5| 2/6 Metropol ы Electric Sup. Ord. .......... 6 5 0 pril, Oct 4 4 
5| 2/3 Cent. Cum. Pref............. 410 0 Ja. July ß 
St. 44% Do S Cent. Deb. Stock Ist Mort.. 436 une, Dec = . 
St. | 34% er Cent. Mort. Deb. Stock (red.) 319 6 Ira July | t5 | .. 
100| 4% Midland Elec. Corp. for P. D. 1st Mort. Deb. 410 0 une, Dec bs . 
10| 29, | Newcastle & Dist. Elec. Ltg. Ord. ........ 313 0 Feb, Aug : 
100) 44% | Do. Mi per Cent. Deb. ................ 5 4 8 E July . 
5). as Newcastle Elec. Supply Ord............... zu eb, Aug ; 
5; 595 Do. 5 per Cent. non Cum. Pref. ........ 5 6 O| Feb, Aug í 
100! 4% | Do. 4 per Cent. Mort. Deb. (red.) А 4 | 8| Jan, July ; 
100 5% | North Metro. Elec. Power Sup. 5 Morts... соо И : 
1| 3% | Northern Counties Elec. Sup. ............ — EN Mar, Aug . 
100/4495, | Do. 41 per Cent. Deb. ................ —91 |5 0 OJ Jan, July T i 
10: 6/0 | Notting Hill Electric Ordo᷑a—uꝛp 124—134 5 6 О | March ....| 124 : 
5| 2/6 оо, Electric M 6 —6 5 8 0|March.... 6% .. 
St. | 4% per Cent. Deb. Stock 95 —9 420 an, July .. .. 
5| 5/0 st e i ral Mal Elec. rd. 81—9 511 0 eb, Aug 8)! .. 
5| 3/6 | Do. 7 per Cent. Рге!................... 7—7 413 4 Feb, Aug 2 е 
St. 31% | Do. 3 per Cent. Deb. Stock (red.) ...... 84 — 319 6 dan, July 8d .. 
Ss Smithfield Markets Electric Sup. Ord....... 12—24 25 eb. .... 21 133 
5; 4/0 | South London Electric Supply Ord.. .....-- |616 о Ар! LI dose 
St. | 5% Do. 5 % Ist Mort. Stock (red.).......... 102 —104 416 0 i IAE 
1 0/6 South Metrop'n Elec. Гоа Power Ord, Seda — * 414 0 А | vs 
1| 0/84 E 7 per Cent. Cum. Pref. ............ 15— & 518 0| Feb, Aug - ee 
St. | 44% u Ist Deb. Stock (red.) Vie cA eA l 1 4 7 O | April, Oct "D ida 
5| 2/6 Urban ectric SUPPI ста. КУУН we one Sas 1—1 bi April, ct . 
5| 2/6 Do. 5 рег Cent. Cum. Pref. ............ 75 i April, Oct m 
St. 4% | Do. 4j per Cent. Ist Mart Deb. ........ 744--78) | 5 14 9 April, Oct |. . | 
5| 5/0 | Westminster Elec. Sup. Ота............... 55 512 8| Mar, t 8 el 
5, 2/3 | Do. 4j per Cent. Cum. Pref............. 5 — 4 2 0 Jan, July 51 5% 
Electric Railways and Tramway3. 
St. 4% | Baker St. & Waterloo 4% Perp. Deb. Stock | 97—99 14 1 0 Дап, July | 981 
„Bath Elec. Trams Pref. Ота............... 1—1 A pril кы и 
1| 0/6 | Do. 5рег Cent. Cum. Pref. ............ і + |8 0 О Jan, July " ` 
St. 44% | Do. 44 Ist Mort. Deb. Stock (red)) 85 —89 5 1 O | April, Oct ; ite 
St. | 44° | B'ham & Midland Trams 44 Ist Deb. Stock. 87—90 | 5 0 O| Jan, July oe T 
10| 69, | Bristol Tramways & Carriage Ord. ........ 8i—9} |6:1 6 Feb, Aug | 
10| 4% | Do. eum: Pref. (fully paid) ............ 8 —8} 416 6 T . - 
St. 4% | Do. per Cent. Debs. ................ 100 —101 | 3 19 O Feb, Aug ч is 
10| .. British podes Traction Ord. ............ ¢ —1 ae June, Dec ре 
10| 3/0 Do. брег Cent. Cum. Pref. ............ 21—3 19 0 0 Feb, Aug » 255 
St. 5% Do 5 Cent. Perpetual Debs............. 84 --87 5 i7 о | April, Oct | 347 843 
St. 44% | Do. 4} Pe per Cent. 2nd Deb. Stock........ €) —65 | 618 0 May, Nov | 6! T 
St. | 3% | Central London Ordin Stock 62 —64 414 0 Feb, Aug 631, 63 
St. 4% | Do. 4perCent. Pref. Stock ............ 84 —86 | 4 13 О | Feb, Aug 866 | .. 
St. 21% Do. Deferred ЅіосК .................. —46 5 8 6 Feb.. i6, 45} 
1000 4% | Do. 4 per Cent. Deb˖ ns 101 —103,3 18 0 | Jan, July T 
St. | 4% | Charing X, Euston & Hmpstd Per. Deb. Stk 95 —97 |4 2 6 jan, July | 961 96 
5| 2/6 | City of Birmingham Trams, 5 %% Cum. Pref. 4—56 417 5 pril, Oct "o IE 
100| 4% Do. 4 per Cent. Ist Mort. Debs. were Ewen 99 —.103 317 6 April, Oct . T 
St. 11% | City & South London Rly. Con. Ord. 31 —32 |5 1 6, Feb Aug | 32 31 
st 59° | Do. 5 per cent. Perp. Pref. (1891) ...... 108 —110 411 0 | Feb, auß 
St. | 5% | Do. (1896) .......................... 104 —197 | 4 13 6 | Feb, Aug és is 
St. 5% | Do. (1901) 7) 100 --103 5 2 6, Feb, Aug эр е 
St. | 5% | Do. (1903) ³ . . 100 —103 417 6 | Feb, Aus 
St. 4% Do. 4 р! Cent. Perpetual Debs......... 100 — 102 | 3 18 0 May, Nov | Ys si 
1C| 6 Dublin United Trams, 6 per Cent. Pref..... 121—131 | 4 7 6| Feb, Aung 
l:i .. | Gateshead and District Trams Ord......... 8}—8} <a T 83 8j 
1C. .. | Gt. Northern & City Rly. Pref. Ord. (4%) —i . Feb, Aug | e A 
100 4/0 | С. Northern, Picc. & Brompton 4% C. P | 8 —8} | . Feb. Aug ВА .. 
St. | 495 Do. 4 per Cent. Deb. Stock ............ 95—9/ 4 3 9 Jan, July 9t) GE} 
t| 2/0 | Hastings & District Elec. Trams, 6% c. P. 10 |. ar. Sept | ae 
St. 44% | Do. 44 Deb. Ѕіоск .................... 74 —79 5 14 O! April, Cct |... . 
10| 6% | Imperial Tramways Ord. ................ 4—44 ПЗ 6 8  MarnSept | .. z 
10) 6% {Do. 6 per Cent. Рге!................... —6 5 0 0 Маг, Sept 
St. | 41% | {Do. 44 per Cent. Оез. ................ 74 —76 518 0 | Jan, duly T - 
S 1/3 I. of Thanet E. T. & Lt. 5 ver Cent. Pref. i—! 2 ar, Sept. r " 
St. 4% Do. 4 per Cent. Deb. Stock ............ 68 — 6 7 O jan, July ies a 
10| 5/6 | Lanarkshire Ттаптуауз.................. 91—10 |510 0 Feb, Aus 
St. 5% | Lancs. Utd. Trams, 84 Prior Lien Deb. Stk. 881—904 5 10 6 ne Jul 
10 .. Liverpool Overhead Railway Ort. —1 m eb ung 
10 5% | Do. 5 per Cent. Рге!................... 44—5 5 0 O Feb, Aug 85 "T 
St. | 4% Do. 4 per Cent. Юеб................... 94 —365 4 13 O lan, ae е "i 
10 26 London United Trams, 5% Cum. Pref. .... 2] —21 i an, July 7 ‹ 
St. | 4% . 4 per Cent. Ist Mort. Deb. Stock... 62—65 | 6 3 о! Јап јшу | ..  - 
SET SS Mersey Con. Ord. Stock ................ 2 —3 es eb Aug | .. | .. 
1| 10$ | Metropolitan Elec. Tramways Ord......... 3;— di | КЕ as ж: 88 
Ir p Deferred ...................... v2 — Y^ | .. | April ebore = 
0/6 5 per Cent. Cum. Pref. ............ 4—HH 6 1 Feb, Aug à? i 
St. 43% | Do. кде cant Deb. Stock............ 3 —96 1414 0 | Jan, July 951! .. 
St. | 196 | Metropolitan Railway Consolidated........ 381—394 1 5 9; Feb, Aug | 39$ 38% 
St. 21% | Do. Surplus Lands Stocks si«sessss|. 66 4 1 0; Feb, Aug | 674) .. 
St. 31% | Do. 31 per Cent. Preference............ 89 —91 |317 0 | Feb, Aus 90}; 89} 
St. 31% Do. 3} per Cent. A" Preference ...... 85 —87 |4 0 6 Feb, Aug 86 | .. 
St 3% | Do. 3j per Cent. Convertible Pref. . .. 83 —85 4 25 | Feb Aug | 85 | .. 
St. 13 % Do. 3 per Cent. Debenture Stock 92 —94. | 3:14 6 | Jan, July | 93p .. 


In calculating the yield allowance has been made for accrued interest but of for redemption. 


$ The London Stock Exchange Committee have declined to quote these, 


4 f Ex Dividend. 
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ELECTRICAL COMPANIES’ SHARE LIST. Continued. 
ы Pri 


| Pri BusiNESS | ài |Last сө RATE BusiNESS 
Б МАМЕ. Wed. DATES DIVIDEND Week To | * Divi- NAME, ed., rax cent. P "DOES WEEK TO 
DEND Deo. 18. Tiste DVE | Dec. 15. fa jenn) e. is Tre, DUE re. 1 
MEN СОЛО Reena KIT ERE High-| Low- 

| Electric Railways and Tramways— Continued. | e. d. est, | est. High- Lowe 
37% Met. Rly. 3} per Cert." A" Deb. Stock. 91 —93 |315 3 Jan, July int 17 Telephones. est. est. 

.. . Metropolitan District Railway Ord....... À171—181 . Erb Aug Е е s. d. 

A EOE P жоё Poe AE * (100| 2$ | Amer. Telephn. & Telegh. Cap. St. 145 —147 |5 9 9) ат | 144 
34% Do. Assented Ext. Pref. (Int. Guar. by 66 49 Do. Coll Trust $1 000 4 r Cent. Bds. 26 —98 420 Jan, July qu Si. 

‚ |p Und. Elec. Куз. Co. of London, Ltd.) 66—68 |5 8 Feb, Aug | S64, .. St. | 5% | Anglo-Portug'se Tel. 5% Ist Mt. Db. Ste 101 —103 | 4 17 0 | Mar. Sept 

3% | Do. 3 per Cent. Consoltd. Rent-charge, 76 —78 | 317 0. Jan, Iz ooo a 71 418 6 | August . : 
| 495 | Do. 4 per Cent. Midland Rent-charge 101 —104 3 16 O Jan, July : 10/7; | Monte Video Telephone Ord... i— 617 0 Nov ... 
3% | Do. Guar. Stock 4 per entes esie. 1123000 il 0/6 | Do. e ү lis ga el May, Nov 1 

о” eb. otock...... E m , uj i m , ^u t. 
VTV ЕЕ ЛЫГА ЧЕ АС 

| оор та "| Apri, Oct |<. | 10 60 Do. 6 per Cent. Cum. Ist Pref 1.107. 10j—11 | 5 9 o, Feb, Aug | : 

.. | Potteries Electric Traction Ord. ........ = eee ea “i f 101 6/0 | Do. 6perCent.Cum. 2nd Prei. 104—103; | 5 9 0 | Feb, Aug =, 
0/6 Do. 5 per Cent. Cum. Pref......... e.. 614 0 Feb, ug 2/6 Do. 5гег Cent. C 3rd Pref 55—5H 470 Feb, Aug 5+! 5: 
4% Do. 4} per Cent, Deb. Stock.... 84 —87 |5 2 6 Sys. Now % Do. Deb. Stock 31 per Cent. ied. 981—100) 3 9 6 June, Dec | 99, .. 

V „ us У, Gente Рет Cent. Deb. Stock rec)... 1004—1024. 3 17 6 | Jan. July | 100), .. 
4^0 | Do. Pee Mu eat tas Brus i JJ CUM ия 11—1 , . 
6% Sunderland Dist. Elec. Trms. 5% IstMtDb.| 68—73 | 617 0 Jun July | 23 |! 97 p diea рег Cent. Cum. Pref. .......... 11—11 i 11 0 | April, Oct | . 

| .. | Undergd E. Rys.Lon. 6% In.Eds.withcoup3| 32 —34 uj une, Dec ! „ Do. 4perCent Red. Deb. Stock 874—893 |4 9 6 lan, July . 
5% | Do. 5% Prior Lien Bonds............ 1004—1014; 4 :8 6 .. е о. Telenhone Со. of t 44% Pb. Stk. (red.) 101 —10314 7 6 | Jan, July | 102]. .. 
4% Do. 44% Bonds with coup. 4...... .... 88—90 5 00 .. » United River оі Евур 1% b. Stk. (red.) 7 —7 510 9 | uly .... 7 
. | Yorkshire (W. R) RES D. Ord. ess i3 5 Marma s i Do. 5 per Cent. Cum. Prei . 51—5 |4 7 0 1255 jus vua ee 

„ ГО... .. ecc ы: ee еге an. u ee 

ar po. VVV 8l — 5 6 0! Jan, July . Pt. 4% Do. 41 Deb. St. Red.................| 104—106 4 5 6 y 
Electric Manufacturing, &c. Financial, Investment, &c. 
Anchor Cable Co. 44 % Deb. Stock .... 107 ж " as , t | | 
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NOTES. 


The Institution of Electrical Engineers. 

WE wish to draw attention to an announcement which 
appears elsewhere in our columns to the effect that the 
Council of the Institution of Electrical Engineers arð con- 
sidering the evidence to be submitted to the Home Office 
in connection with the inquiry on the use of electricity in 
mines. This subject at the present time is one of pressing 
importance, and it is well that the Council should take 
such a step. It is sometimes felt that more might be done 
on these lines. From remarks made by Mr. W. M. MORDEY 
at à recent meeting of the Institution it may be inferred 
that the Council look after the commercial interests of 
the industry rather more than appears on the surface. Tbe 
modesty so disclosed may be good in а way, but we do not 
see that there is any particular object in the Institution's 
thus hiding its light under a bushel. Members naturally 
form their opinions by what they see. We agree that 
there is no need to enter into political questions; but, on 
the other hand, there is а very general feeling, which we 
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do not think is altogether unnatural, that the Institution 
might do more in the future than it has in the past to 
safeguard the electrical industry from bad legislation and 
to promote the welfare of the шашу in other ways. 
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Misplaced Partisanship. 

OnE of the difficulties in running a municipal electricity 
department on truly commercial lines і is the fixing of prices 
where another department is a consumer. The question 
arises more particularly in connection with street lighting. 
Sometimes the cost of street lighting by electricity 
can be compared definitely with that of gas lighting, and 
so long as alternative prices are obtainable the public are 
protected. Even if the price for electric lighting is some- 
what in excess of that for gas lighting, it is quite possible 
that it may even be worth while to pay. the higher price 
on account of the benefit to the public generally. St. 
Marylebone affords a case in point. At the present 
moment there is a question of converting to electricity 
1,385 public lamps in the borough. ' The annual charge for 
these lamps by the gas company is £5,281, and the Elec- 
tricity Supply Committee propose to supply the lamps 
electrically for the same sum. The gas company were 
thereupon given an opportunity to revise their terms, and 
they consequently brought the figure down to £4,900. As 
a result of this revised figure the Electricity Supply Com- 
mittee made a fresh tender for a period of 10 years, during 
the first three years of which the sum would be in excess 
of that proposed by the gas company, but in the remaining 
years would be equal to that figure or somewhat less. 
Evidently, therefore, the Council. do not stand to lose any- 
thing appreciable by changing over to electric lighting 
and from the point of view of the electricity under- 
taking it is certainly desirable to increase the load as far as 
possible. The members of the Council appear to have been 
generally favourable to the proposal of the- Electricity 
Supply Committee, but we notice that Mr. DUNCAN WATSON 
showed himself decidedly in favour of the gas company. 
Apparently, also, he thought that the poorer consumers 
were Jabouring under the disadvantage of a high price, 
whereas it should: be fairly obvious that on account of the 
special tariff adopted in St. Marylebone the poorer con- 
sumers, having:a comparatively good load factor, obtain 
current at a remarkably cheap rate. We. would not 
call attention to the attitude of Mr. Duncan Watson if he 
were engaged in the gas industry, but, curiously enough, 
he is a member of the electrical profession, and, conse- 
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quently, we should have expected him to be at least 
friendly to electricity supply. We do not, of course, ex- 
pect any member of a Council to push anything that is 
obviously contrary to the public interest, but in a case of 
this kind it is very hard to understand why an electrical 
engineer should go out of his way to benefit the gas in- 
dustry instead of the industry with which he is particularly 
identified. 

Electricity in Ice Making. 

IN looking over the quarterly report of the St. Maryle- 
bone electricity undertaking we are glad to notice that 
very substantial all-round progress is evident. Further 
alterations are being made in tariffs with the object of 
stimulating the power supply. Hitherto, the charge for 
power has been 2d. per unit for the first 125 hours per 
quarter of maximum demand, and 14. per unit sub- 
sequently. The Electricity Supply Committee, however, 
now recommend that an alternative tariff of £2 per horse- 
power per annum, plus 1d. per unit for all energy used, be 
put into force. Also, Mr. SEABROOK evidently has in mind 
an outlet which so far has not received much attention. 
We are accustomed to the making of ice in special 
establishments for the purpose, and to such establishments 
electric energy is naturally sold on very favourable terms. 
It appears that Mr. SEABROOK has reached the conclusion 
that it is now cheaper to make ice by electricity for even 
a medium-sized house or shop than to buy it, and that as 
ice making and freezing are mainly required in the summer 
time, he suggests that current be supplied for this purpose 
at ld. per unit without any charge per kilowatt of demand. 
Obviously, from the electrical point of view, this load is 
very desirable, and we understand that the council are 
prepared to go so far as to hire or hire-purchase the plant 
if necessary. That policy will, undoubtedly, make all the 
difference between a rapid and slow advance, and we hope 
that the manufacturers of refrigerating plant will look into 
the matter with a view to supplying suitable apparatus 
for the purpose. Certainly, the development of this class 
of load will be watched with interest. 


—— 


The Lincoln Tramways. 

ALTHOUGH one of the smallest municipal tramway under- 
takings, the Lincoln Corporation tramways are of great 
interest to electrical engineers, owing to the fact that one 
of the most promising surface-contact systems is in opera- 
tion in that city. The length of route is only 1} miles, 
and as the track is level the conditions are exceptional ; 
but, nevertheless, an energy consumption of 1:106 units per 
car-mile is satisfactory, since six of the eight cars in use 
are provided with top covers. It is interesting to com- 
pare the results obtained on the Lincoln tramways with 
those recorded at Wolverhampton, where the Lorain sur- 
face-contact system is installed. An analysis of the 
accounts of the latter undertaking for the year ended 
March 21st last appeared in our issue of November 19th, 
whilst the Lincoln tramway accounts for the same period 
are analysed elsewhere in the present issue. Although, 
as we have frequently pointed out, comparisons on the 
basis of eost per car-mile are apt to be misleading, not 
only on account of different weights, speeds and conditions 


of running of the cars, but also owing to different methods 
of allocating the costs, it is worth noting that the total work- 
ing expenses (excluding capital charges) at Lincoln and 
Wolverhampton—viz., 5:60d. and 6:374. per car-mile 
respectively—compare very favourably with those re- 
corded on other tramway systems. 
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The Allocation of Profits. 

As we commented some little time ago on the results 
obtained with the С.В.” system, further reference is here 
unnecessary, but we wish to draw attention to the city 
accountant's report on the annual accounts of the Lincoln 
tramways. He points out that very little further expan- 
sion of revenue is to be looked for ; and as no provision has 
yet been made for what will undoubtedly be a heavy 
charge for the renewal and repair of the track, he recom- 
mends the Electricity and Tramways Committee to con- 
sider the desirability of providing a renewals fund for the 
tramways out of future profits of the electricity under- 
taking. For the year ended March 31st last the net pro- 
fit on the latter was £2,522, of which sum £1,424 was 
placed to the electricity depreciation account, £1,000 to 
the tramways third party risks insurance account, and £98 
to meet the deficiency on the tramways account during 
the year in question. As the total revenue obtained from the 
sale of current was only £12,844, of which sum £900 was 
for energy purchased by the tramways undertaking, it is 
evident that the electricity consumers, who numbered only 
561, are being penalised to no slight extent for the benefit 
of the tramway passengers. The unfairness of this proce- 
dure is emphasised when it is seen that the average fare 
charged per mile on the tramways is only 0˙428d.; and 
we think tbat before further inroads are made on the pro- 
fits of the electricity undertaking, greater efforts should be 
made—either by a revision of the fares, or by increasing 
the revenue by other means—to place the tramways under- 
taking on а sound and more independent basis. 


DELIS 


Use of Electricity in Mines.—We are informed that the 
Council of the Institution of Electrical Engineers are consider- 
ing the evidence to be submitted to the Home Office in con- 
nection with the inquiry on the use of electricity in mines. 
The secretary of the Institution will be glad to receive in 
writing on or before January 10th next anyjobservations which 
members may wish to make on theSpecial Rules of the Home 
Office for the Installation and Use of Electricity (Coal Mines 
Regulation Act, 1887) now in force. 


Handbook for Wireless Telegraph Operators. — We have 
received from the Postmaster- General a copy of а book with 
the above title, which contains an amount of practical infor- 
mation for those who work stations under licence. It begins 
with details of the wave-lengths used for public correspondence, 
the obligation to communicate with all systems and the prece- 
dence of signals. Stations must work with the minimum 
power possible, and ship stations must communicate with the 
nearest shore station. Full details of the form and acceptance 
of radiotelegrams are also given. 


Cable Interruptions. Date of Interruption, 
Assab ef! Ша ааз July 8,1909 
Dakar—Conakr Nga Aug. 19, 1909 
Balik Papan— Kwandang 2 Nov. 1, 1909 
Réunion — Mauritius nk evens Nov. 3, 1909 
Paramaribo - Cayennneeeeeee . Dec. 7, 1909 
Bathurst— BissaoooZe „U за өө Dec. 9, 1909 

Obock Diib out:: . Dec. 20, 1909 
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The Brennan Monorail.—It is stated that Herr Scherl has 
obtained an exclusive licence to work all the Brennan patents 


in Germany. This licence also carries the right to export to 


German colonies, but to no other country. 


wiCrystal Palace School of Practical Engineering.— The 
111th award of certificates at this school was made on Friday 


last, the chair being taken by Mr. W. M. Mordey. In the first 
year's course of electrical engineering 28 students were eligible 
for examination and 20 passed. The chairman, in his address, 
advised the students to aim at being underpaid, because the 
man who was not underpaid never had a chance of a “ rise." 
They should try to make their masters believe that they were 
worth more. Young engineers should realise the essential 
need of truth. On the whole, British engineers were much 
more to be relied upon than the engineers of any other country. 
Uprightness and high professional conduct had placed many 
British men in charge of work, not only in our colonies, but 
in all parts of the world. 


Bellini-Tosi Wireless System at Boulogne.—The new Bou- 
logne station of the French Government, situate on that part 
of the cliff known as La Warroquerie, is to be opened for 
public service on January 2, 1910. It is equipped with 
the directive system of Bellini and Tosi, either the directive 
or the ordinary circular method being employable at will. The 
accompanying view shows the buildings, comprising station, 


WIRELESS TELEGRAPH STATION AT BOULOGNE (BELLINI-TosI SYSTEM). 


engine-house and store, and the four masts, which are 40 
metres high and placed at the corners of a square having sides 
80 metres in length. 

German Commission on Earth Currents.—It is announced 
that the Gas und Wasser Verein, der Verband der Elektro- 
techniker und der Strassen und Kleinbahn Verein have ap- 
pointed a joint commission to investigate and report upon the 
question of earth currents and their effects. Two experts, who 
will go fully into the question of the effects of the tramways 
on the gas and water mains at Brunswick, Cassel, Nuremberg, 
Beuthen, Dusseldorf and Warsaw, have been engaged. 

* Electricity and its Uses in the Home.’’—The publicity 
campaign which is now being waged by central station engi- 
neers is in many cases taking the form of lectures which give 
plenty of electrical information in a very simple manner. One 
of these lectures, having the above heading for its title, was 
recently delivered in Dundee by Mr. C. J. Stonier, of the elec- 
tricity department in that city. The author dealt first with 
the introduction of glow lamps, tracing their development to 
their present state of efficiency. Various cooking and heating 
apparatus which are applicable and necessary to the modern 
household were exhibited, and Mr. Stonier detailed the advan- 
tages of lighting and heating the home by electricity. The 
lecture is the first of a series to be delivered by officials of the 
Dundee electricity department. E 
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Obituary,— We regret to record the death of Mr. Shelford 
Bid well, M.A., F.R.S., which occurred on Saturday last; the 
deceased was in his 62nd year. Mr. Shelford Bidwell was born 
at Thetford in Norfolk on March 6, 1848, and was educated 
at Caius College, Cambridge. He was principally known to 
our readers and to engineers generally as the author of 
numerous Papers describing investigations in matters relating 
to electricity and magnetism, which were published in the 
** Philsophieaul Transactions” and in the Proceedings of the 
Royal апа Physical Societies, the * Journal" of the Society 
of Telegraph Engineers, the “ Philosophical Magazine,” ** The 
Electrician," and other scientific periodicals. He also delivered 
many lectures, chiefly upon subjects connected with electricity, 
at the Royal and London Institutions and elsewhere. Mr. 
Bidwell was a member of the Jury of the International Exhi- 
bition of Electricity held in Paris in 1881 and of other exhi- 
bitions, à member of the Council of the Physical Society, 1882-4, 
and of the Council of the Society of Telegraph Engineers, 1883. 
He was elected a vice-president of the Physical Society in 
1885 and again in 1896, a Fellow of the Royal Society in 1886, 
а Manager of the Royal Institution in 1892, and President of 
the Physical Society in 1897 and 1898. 


The Electrical Engineers (London Division).—The annual 
dinner of this section of the Territorial Force took place at 
the Café Monico, Piccadilly-cireus, on Saturday last, Col. 
R. E. B. Crompton, C.B., the officer 
commanding, being in the chair. About 
200 of all ranks were present, and the 
guests included Brig.-Gen. F. Rainsford 
Hannay, R.E., Inspector of Fortifica- 
tions, Col. E. S. E. Childers, Chief En- 
gineer of the London District, and 
Prof. G. Kapp, president of the Insti- 
tution of Electrical Engineers. After 
the usual loyal toasts, the toast of ** The 
Imperial Forces was proposed by Col. 
Crompton, who said that he was a man 
of peace, and, in his opinion, to main- 
tain peace the only method was for 
every man in the Territorial Force to 
do his duty, and to endeavour to make 
others join and similarly do their duty. 
Brig.-Gen. Rainsford Hannay, in reply, 
said that the abilities of the corps and 
the aptitude of its members were dis- 
tinctly recognised at the War Office, 
and that though the future of their 
division was still in the melting pot they might be sure 
they would be given work which was worthy of their capa- 
bilities. The toast of “Science and Engineering" having 
been proposed by Major Н. M. Leaf in a very felicitous 
speech, Prof. Kapp replied. He said that science and industry, 
the usual form in which this toast was put, were too “ loosely 
coupled ” in this country, and to have them more closely united 
would do more for British prosperity than many other remedies 
that had been put forward. The calling of the military engi- 
neer was a verv high one, for while his work had been defined 
as “ directing the forces of nuture for the annoyance of other 
people," he (the speaker) thought that a better definition was 
** directing the forces of nature for the defence of his country." 
During the course of the evening the Hopkinson Cup, which 
is given for technical work, and the Officers Cup, which is 
given for drill, were both presented to “А” company. А 
portion of the Royal Engineers! band, under Band-Sergt. J. 
Vicary, R.E., provided an excellent programme of music. 


Wireless Telegraphy in the Pacific. We understand from 
the Gesellschaft für drahtlose Telegraphie that a wireless 
telegraph service has just been established between the islands 
of Angaur and Yap. The island of Angaur is the most 
southerly of the Palau group and belongs, with Yap, to the 
South Caroline group. They are hoth part of the German 
possessions in the Pacific Ocean. The distance between these 
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two islands is about 310 miles across the sea, and by wireless 
means the few hundred people living on Anganr are now con- 
nected with the outside world through the island of Yap, which 
is in direct communication with Menado, Shanghai and San 
Francisco. The Deutsche Sudsee Phosphat A-G. of Bremen, 
who own large phosphate depositson Angaur, have established 
this installation in connection with their business. Each 
station uses a fan-shaped antenna, which is stretched between 
two masts, each 160 ft. high and about 60 yds. apart; a buried 
counterweight is used as earth. For generating purposes а 
2-cylinder petrol engine is used, direct coupled to a 5 kw. con- 
tinuous current dynamo, which charges an accumulator bat- 
tery. This latter drives a two-armature converter, which 
converts direct into alternating current. The exciting capacity 
of the sender is made up of six large Leyden jars. The whole 
of the apparatus was supplied by the Gesellschaft für 
drahtlose Telegraphie. 


Current Topics. 


Under this heading is given each week a brief reference to 
some of the more important matters, of which further parti- 
culars will be found in the pages of the current issue. 


Mr. R. M. Archer contributes an article on an experimental 
Switchboard for use in Technical Colleges. 


We give some account of the latest form of apparatus devised by 
Mr. T. Thorne-Baker for the Telegraphic Transmission of Photo- 
graphs. 

We describe an electric form of clutch for use in motor cars; 
known as the K.H.K.” Clutch. 


We conclude an abstract of the paper read by Prof. J. А. Fleming, 
F.R.S., before the Institution of Electrical Engineers on Some 
Quantitative Measurements in Connection with Wireless Telegraphy. 

Brighton Corporation are inviting tenders for the supply and 
erection of & three-phase turbo-alternator, with condensing plant, 
&c., an 8,000 volt three-phase induction motor, a 300 kw. induction 
motor driven balancing set, and high-tension switchgear. 


Portsmouth Council have adopted а recommendation of the 
Telephone Committee to instal a scheme of electric clock regulation. 


On Tuesday an inquiry was held into the Bexhill Council's applica- 
tion for permission to borrow money for extensions of the electricity 
undertaking. 


At the meeting of the Newcastle Chamber of Commerce last week a 
letter was received from the Postmaster-General giving particulars 
of the progress in connection with the laying of underground tele- 
graph lines. 

It is announced that Mr. Pierpont Morgan has purchased several 
of the independent telephone companies in the United States, and 
has made s workinglarrangement between the long distance companies 
and the American Telephone and Telegraph Co. The new trust will 
have control of between 11 and 12 million instruments. 


Ап interesting scheme of electricity supply, estimated to cost 
about £12,750, has been prepared by Messrs. May & Hawes for 
Bishop's Stortford Urban Council. It is proposed to instal two 
15 kw. oil engine sets with à battery of accumulators, &c.. and pro- 
vision has been made for supplying 200 house services as well as for 
the supply of current to over 100 metal filament lamps for street 
lighting. For a town of the size of Bishop's Stortford the scheme 
would certainly appear to offer good prospects of success. 


The special commission appointed by the Turkish Minister of 


Finance has drawn up a draft agreement with specification governing 
the concession granted to Mr. H. Laws Webb on behalf of the 
syndicate which is to establish a telephone service in Constantinople. 

Legal.—Last week Eccles Corporation sought an injunction to 
restrain the South Lancashire Tramways Co. from running their 
cars over the municipal tramway svstem. Judgment was reserved. 

The Official Referee (Mr. Pollock) this week continued the hearing 
of the action brought by the Electrical Company against Messrs. 
O. H. Thomas, Son & Co. to recover £3,100 for electrically-driven 
pumps supplied by plaintiffs to defendants. The hearing has now 
been adjourned until after Christmas. 


INSTITUTIONS AND SOCIETIES. 


IvsrrTUTION OF MINING ELECTRICAL ENGINEERS.— On Friday, 
December 17th. the inaugural general meeting of the Institution of 
Mining Electrical Engineers was held at the Midland Hotel, Manchester 
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— 
and was attended by some 70 or 80 members. This institution was | 
really founded last year, and now numbers, we understand, some LN 
500 or 600 members. It has branches in Newcastle-on-Tyne, Leeds, 

Manchester, Nottingham, Birmingham, London and Cardiff. The АК, 
objects of the institution are: To augment the safety and promote n 
the advancement of technical knowledge relating to the application mart 
of electricity in mining, to extend the experience and increase the lt 
efficiency of those engaged in such applications, and generally to form p. 


a meeting point for a rapidly growing but hitherto unorganised "p enr 
section of electrical engineers and craftsmen." The various grades ET 
in the institution are members and foreign members, associates, and 
diploma members, of which the latter must pass an examination. 
The official organ of the institution is the “ Iron and Coal Trades е 
Review." The secretaries are Messrs. Saunders, of Bank Chambers, 1207 
London-road, Derby, who will gladly supply any information to Ale 
those interested. 

The proceedings on Friday consisted of a council meeting at 
3:30 p.m. and the general meeting, at 4:30 p.m. followed by a 
dinner. At the general meeting, after the reading of the minutes of 
the previous general meeting, it was announced that two honorary 
members had been elected viz., Mr. Robert Nelson, H.M. Electrical 
Inspector of Mines, and Mr. J. Glyn Williams. The president, BUT 
Mr. William Maurice, general manager of the Hucknall Torkard 
Collieries, Nottinghamshire, then delivered а very interesting address, 
setting forth the objects of the institution, and dealing with the rela- 
tive positions and responsibilities of the various officials connected 7] 4 
with mines. We hope to give an abstract of this address in our next es 
issue. A hearty vote of thanks was then proposed by Mr. W. C. UE 
Mountain, vice-president, who expressed the opinion that accidents 
in mines from electrical causes arose more from want of technical UY 
knowledge on the part of the electricians than from carelessness or *{ 
neglect, and he looked forward to the time when a body of men 
should arise capable of dealing with the work thoroughly ; continu- 
ing, he said that electricity properly used was the safest thing which E 
could be used in mines, but very dangerous if not handled as it should, n 
be. Mr. Walker seconded the vote of thanks, and remarked that they L. 
had had the pleasure of listening to an interesting and able address Pu 
from the president; no doubt the Institution would, in time, pon 
occupy an important position in the engineering world. 

The vote of thanks having been carried unanimously, the President, 
in reply, thanked the members for the kindly way in which they had 
received his address, and said that if no one took the lead there 
would not be much chance of progress ; he had ventured to give the 
lead, and hoped they would find that it was the right one. 

А dinner was subsequently held in the Midland Hotel, and on the idis 
following day, December 18th, a number of members took advantage 5 
of the British Westinghouse Co. 's invitation to inspect their works [ong 
at Trafford Park. SE 1 


THE TRAMWAYS AND LicuT RAILWA VS ASSOCIATION. The Official E. 
Circular of this association for December announces the removal 
of the association’s offices to Caxton House, Westminster, oe 
S.W. Matters relating to the investigations being carried out by the 
special committee on Brakes, &c.," are given, together with a 
reprint of the Electric Lighting Act, 1909, which recently obtained 


the Royal Assent, and other matters dealing with the business of the : 
association. КЕ" 


BIRMINGHAM AND Disrricr ELECTRIC CLUB.—At the annual AUN 
general meeting of this Society held on December llth, Mr. С. O- E 
Donovan was elected president for the ensuing year. = 


ARRANGEMENTS FOR THE WEEK. 


Roya INSTITUTION. 
Meetings at Albemarle.street. Six lectures, adapted to a juvenile 
auditory, on * Modern Electricity," by Mr. Wm. Duddell, F.R.S. | 
TUESDAY, December 28th. s 
3 p.m. Lecture I.— First Principles.” i 
THURSDAY, December 30th. Uh 
3 p.m. Lecture II.—" Electrical Instruments.“ 
SATURDAY, January lst, 1910. . 
J p.m. Lecture III.— Röntgen Rays." „ 
TUESDAY, January 4th. 
3 p.n. Lecture IV.—" The Generation of Electricity.” 


THURSDAY, January 6th. T 


3 p.m. Lecture V.—‘ Electrical Oscillations.” lu 

is 

SATURDAY, Januery 8th. А 1 
Jj p.m. Lecture VI.— Electric Lighting." D 
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, LINCOLN CORPORATION TRAMWAY ACCOUNTS. 


Particular interest has been taken during the last year or 
two in the G.B.” system of electric traction as installed on the 
Lincoln Corporation tramways. Mr. Stanley Clegg’s report 
accompanying the annual accounts of these tramways for the 
year ended March 31st last states that the undertaking has 
had а successful year, as will also be evident from the details 
we give below. 


The Lincoln tramways are claimed to be the smallest 
municipal tramway undertaking in operation, the number of 
car-miles during the 12 months only totalling 156,190, as 
against about 164,000 car-miles at Lancaster, which Corpora- 
tion is said to operate the next smallest undertaking. 

Notwithstanding the small size of the Lincoln undertaking, 
its working expenses are by no means heavy; in fact, they are 
below the average, and the result is the more creditable since 
it shows a considerable reduction, viz., $d. per car-mile, com- 
pared with the previous year’s figures. The total cost of 
repairs is less than in 1907-8, notwithstanding that nearly 
11,000 additional car-miles were run. The total amount of 
£731 for repairs and maintenance is mainly accounted for by 
the sum of £522 required for repairs to the cars, whilst the 
electrical equipment of the track only necessitated the expen- 
diture of £148. Of this latter sum, however, £35 was spent in 
cutting out the G.B “live” cable at the Great Northern Rail- 
way crossing and fixing new access boxes, &c., at the crossing. 
The necessity for this work was due to the poor nature of the 
ground, which allowed the line to sink and the conduits to be 
broken. Improvements made to the system with the object 
of prolonging the life of various parts also account for an 
expenditure of £15 in the above total, whilst feeder mainten- 
ance and testing, cleaning of conduit, boxes, &c., cost £16. 
It seems, therefore, that the direct upkeep of the Lorain equip- 
ment accounted for about £82. As, however, several excep- 
tional repairs have been carried out, the result is considered 
satisfactory by Mr. S. Clegg, city electrical and tramway 
engineer. 

The principal saving, compared with last year’s figures, is 
under the head of management and general expenses, but 
traffic expenses and repairs also show smaller totals. 
Although power expenses have increased by £62, this is due 
to the increase in the number of car-miles, and the cost of 
power per car-mile is slightly less than in 1908—viz., 1:38d. 
as against l:39d. As, however, the top-covered cars have run 
a much greater mileage than in the previous vear the decrease 
in energy consumption is greater than is indicated by the 
above figures. 

The number of passengers carried during the 12 months 
ended March 31, 1909, was 1,516,658, compared with 1,494,324 
in the previous year, but owing to the increase in the number 
of car-miles, the number of passengers per car-mile was only 
9-71 as against 10-29 in the previous year, the corresponding 
revenue per car-mile being 9:38d. and 10:0d. The total num- 
ber of units used on the cars was 172,788, or 1:106 units per 
car-mile, compared with 1:108 units per car-mile a year ago. 
The total length of route, which it should be remembered is 
practically level, is 12 miles, and the rolling stock consists of 
eight cars. | 

We give below an analysis of the expenditure, tlie cost per 
car-mile of each item being also given, together with the cor- 
responding figure for the year 1907-8 :— 


Per car-mile. 


Traffic Expenses. 1908-9. 1907.8. 
Superintendence 97 0:154. ... — 
CJ оао 868 1°33d. — 
Cleaning and oiling cars 258 0:37d. — 
Cleaning track, e . 55 ... 0°094. — 
Fuel, light and water for depot... 42 ... 0:064. — 
Ticket check T 18 0:034. — 
Uniforms .......... e 44 0:06d. — 
Miscellaneous _........................ 8 0:01d. — 

Total Traffic Expenses.............. £1,570 2:10d 2:28d. 


Per car-mile. 


General Expenses. 1908-9. 1907-8. 
Salaries ............. M RM £268 0:414. — 
Rates and taxes .. .................. 244 0:37d. — 
Printing and stationery ............ 5 0:01d. — 
Insurance and miscellaneous 150 . 0:204. — 

Total General Expenses ....... £647 0-99d. 1:184. 

Repairs and Maintenanoe. BN d 
Permanent way ........................ £41 OO d. 0:054. 
Electrical equipment of line ...... 148 ... 023d. ... 012d. 
Buildings and fixtures.............-. 12 ... 002d. ... 0°04d. 
Tools VV 4 ... O 01d. . 0:034. 
OLT VR 522 ... 0:80а. ... 0°96d. 
Miscellaneous .....................5 5 OOld. ... 0°05d. 

Total Repairs and Maintenance 2752 113d. 1°25d. 

Power Expenses. Е; 

Current purchased аё 144. per unit £900 1°38d. — 1:594. 
TOTAL COSTS (ex. Capital Charges)... £3,649 5'60d. 6˙10d. 
Revenue from all sources . £6,105 9°38d. 10°00d. 
Balance carried to net revenue ac- 

hh; aa наза» 2,456 3°78d. 3°90d. 

Capital Charges. 

Sinking fund .................. «e £1,053 1:62d. 1:714. 

Interesses си £1,502 2:31d. 2:44d. 

Total Capital Charges ...... £2,555 5:954. 4154. 

Deficit. 1. s н иенин E a TE £99 ... 015d. 0°15d. 


This deficit is met by the profit on the electricity under- 
taking. In his report upon the accounts the city accountant 
says the increase in the number of passengers carried during 
the year is almost entirely of passengers carried at Id., 
and it seems clear that very little further expansion of income 
can be looked for. It has not yet been possible to set aside 
anything to meet what will undoubtedly be а heavy charge for 
the renewal and repair of the track, and he therefore recom- 
mends the committee to consider the desirability of making 
some provision for this charge out of future profits on the 
electricity undertaking. | 

The total capital expenditure on the tramways undertaking 
to March 31, 1909, was £44,998, and the various items in this. 
total are as follows :— 

Purchase of undertaking (less amount realised by 


sales of old materials, &c.)jꝛjj £9,245 
Permanent wayao gad ttt . . 19.705 
Electrical equipment of line — 8,099 
Parliamentary expense . 1,792 
Preliminary expenses "m 556 
Buildings and fixtures ............... essem] 115. 
Polz ЛГ oor ETE / 154 
(4/%%é‚é( sd y ЕЛЕ МЕЕ» ЕРУ 4,725 
Other rolling stock ................... e РСРРРИЕТТИИ" 7 
Miscellaneoun sss «é . еен, ‚кереез 162 
£44,998 


THE NOBLE ELECTRIC STEEL CO.'S PLANT.* 


BY PROF. DORSEY A. LYON. 


This plant is situated at Heroult, Shasta Co., California, and the 
author is general manager of the company. The ore is a very pure 
magnetite. In July, 1907, the first furnace (Héroult) having been 
completed, experimental work was begun. This furnace was a 
1,500 kw. three-phase furnace of the resistance type. It was soon 
found that the type of furnace first used presented mechanical diffi- 
culties which made its commercial use impracticable, and so it was 
closed down. Since that time experimental work has been carried 
on in a 160 kw. furnace, and from the results obtained in this fur- 
nace and its method of operation, another 1,500 kw. furnace was 
designed and built, which at this time would probably have been in 
operation but for heavy storms which delayed construction work. 

The ore and fluxes will be drawn and transported in hand cars to 
the furnace building in the supply car a on accompanying diagram 
which shows a sectional plan of the furnace room. It will be noted 
that above the crucible at the base of the furnace is a superposed 
shaft which resembles an ordinary blast furnace and which has а 
bosh communicating with the crucible. In the operation of the 
furnace the ore, mixed with its proper proportion of fluxing materials 
will be fed into a preheater, b, wherein it is to be dried and heated. 


7 8 
* Abstract of a Paper read before the American Electrochemical 
Society. 
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The source of the heat for the preheater is to be derived from the 
products of combustion from the combustion chamber k at the top 
of the shaft, which will be let into the base of the preheater through 
& flue, e, which communicates with an annular chamber surround- 
ing the top of the shaft and communicating with the chamber Ё 
through openings or ducts i. A scale car g runs upon a circular 
track round the top of the stack and will alternately receive а charge 
of ore and flux from the preheater b and а weighed charge of carbon 
from the carbon hopper c, these charges being delivered alternately 
by proper mechanism into the body of the furnace. In the opera- 
tion of the charging device, а charge of ore and flux will first drop 
into the upper portion of the hopper, the bell Л being closed, and 
after the charge is properly distributed about the hopper the bell 
h is lowered so as to permit the charge to pass into the lower com- 
partment of the hopper, the upper bell being closed and the lower 
bell j opened, so as to permit the charge to pass into the shaft. 
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SECTION OF FURNACE AND ACCESSORIES. 


a Supply car. 9 Charging car. m Bosh and reducing stack. 
b Ore preheater. h Upper hopper. n Contracted throat. 

с Charcoal bin. i Annular space. o Melting crucible, 

d By-pass damper. j Lower hopper. p Electrode. 

е Gas flue. k Combustion chamber. «q Electrode gearing. 

f Gas stack. i Air inlets. 


The charge of carbon is then fed into the furnace through the charg- 
ing device in the same way. 

The charge will be kept at about the level of the line shown in the 
shaft. Above the level are small openings in the shaft with suitable 
valves for admitting the requisite amount of air to burn the gases 
resulting from the reduction of the ore in lower part of the stack, 
thus still further heating the charge, and, as above stated, these 
waste gases will then pass up through the preheater b thus pre- 
heating and drying the ore before it is charged into the furnace. 

The electrodes, six in number, are arranged equidistant around 
the furnace. The electric current passing between them melts the 
charge and the molten metal and slag are collected in the crucible, 
from which they are drawn as in ordinary blast furnace work. "Three 
tap holes are arranged at different levels so that the crucible may be 


partially or completely emptied as desired. The tap holes are pro- 
vided with bronze water-cooled casings. 

Current is obtained from the Northern California Power Co. The 
electrical equipment consists of three General Electric oil-insulated, 
water-cooled transformers, having a rated capacity of 750 kw. each, 
60 cycles, 2,200 volts primary, and а secondary range of 35 to 75 
volts, constant output. The secondary current varies from 10,000 
to 21,400 amperes. The range in voltage is controlled by a dial 
switch in the primary circuit, giving steps of about 3 volts in the 
secondary. The efficiency is 98-6 per cent. at 75 volts on the second- 
ary, guaranteed for 25 per cent. overload for two hours. "The rise in 
temperature at full load, by test, is 35°C. The generation of energy 
in the furnace is therefore controlled externally, without movement 
of the electrodes, whose position is changed only to accommodate their 
wear in the crucible of the furnace. 

Realising that the cost of charcoal would be an important item, а 
complete by-product recovery charcoal plant has been installed. It 
is also proposed to introduce an electrolytic method of making lead 
acetate, for which there is a certain demand on the Pacific coast. 


DISCUSSION. 


Mr. P. McN. BENNIE mentioned that there was one difference in the 
method of using gases in the Swedish furnace and the one devised by 
Prof. Lyon. At / there were holes which admitted air, and the gases 
coming from this furnace were burned in an annular chamber, i, passin 
out at е, and the iron ore was contained in a double-wall bin aroun 
which the gases burned so as to gain some of the heat from the gas, and 
then was simply charged, in a heated condition, through the bell hopper. 

Dr. HAANEL said he had learned a great deal from the Paper. Thus, 
he had learned that in making out a report it was always a wise thing 
to notify the public of failures as well as of successes. He failed to do 
that in his report on the experiments at Sault Ste. Marie. He desired 
to supplement that. The Nobel furnace was constructed, as he under- 
stood, with a view of utilising the carbon monoxide by burning it on top. 
They had made that experiment. They made it over and over again, 
and failed for this reason : That the heat generated by the burning of 
the carbon monoxide was so great that the charge became sticky and 
could descend. That was the trouble which they were going to have. 

Mr. BENNIE replied that it was the intention in this furnace not to 
have the charge higher than was shown by the irregular lines. From 
the previous experiments it was believed that no trouble would result ; 
that the gas would always be burning above the charge, air being intro- 
duced at апа burned in the annular chamber i. 

Prof. J. W. RICHARDS discussed whether pig iron made in the electric 
furnace, without the use of atmospheric air, would be any different in its 
characteristics from pig iron made by the use of blast. The results of 
Braun, in Sweden, analysing pig iron, had not been confirmed, but they 
indicated that nitrogen was present in pig iron as obtained from the fur- 
nace, and that steel made from that pig iron did not lose all its nitrogen 
in the process of manufacture ; that there was less nitrogen in Bessemer 
steel than in the pig iron from which it was made; there was less in open 
hearth steel than in the Bessemer steel, and there was less in crucible 
steel than in open hearth steel, and that possibly the nitrogen was the 
cause of the inferiority of open hearth steel to crucible steel, or one of the 
causes. He would very much like to see somebody make steel from 
electric furnace pig iron by the Bessemer process, the open hearth process 
and the crucible process, have the work carefully checked, and see 
whether there was not a steel obtained different from ordinary steel, 
which might possess characteristics of its own because of the absence of 
some ingredient like nitrogen, which was present in blast furnace pig 
iron and not in electric furnace pig iron. | 

Dr. R. MoLDENKE asked whether any test had been made to deter- 
mine the presence of dissolved oxides in the pig iron? Foundry men 
were very much interested in the question of the quality of electric 
furnace pig iron as compared with that made ordinarily in the blast 
furnace. From a personal experience in the production of over 225,000 
tons of castings he had come to the conclusion that the difference between 
good and bad irons of apparently the same compositions was simply 
their content in oxygen. Не had made iron in the open hearth furnace 
for malleable castings which was so badly burned in the melting that it 
could hardly be poured from the ladle, and yet it contained only 0-03 
oxygen, in the shape of dissolved oxides of iron. If electrically made, 
pig iron was going to be freer from this trouble than present methods, 
he predicted a great future for it in the speciality shop, where the best 
quality of metal was essential. 

Prof. RicHARDS said that to his own knowledge such analyses of pig 
iron made from the electric furnace as would set that point at rest had 
not been made. He wished that they could be made. 


The Telephone System of Charging.— A few weeks ago we 
called attention to the introduction, by Mr. A. H. Seabrook, 
of a system of charging for electrical energy made up of a 
fixed charge and а further amount based on the energy con- 
sumed. This system is also being adopted in Hampstead, it 
being proposed to charge £8. 5s. per annum per kilowatt of 
maximum demand, and a further sum of Id. per unit for all 
current supplied for whatever purpose it is used. 
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| electrode had a high resistance. A form of mounting in which this 
CRYSTAL RECTIFIERS FOR ELECTRIC CURRENTS AND Ў 


is attained is shown in section in Fig. 2. Т is а threaded brass post 
ELECTRIC OSCILLATIONS.* on the top of which is placed a disc of mica, N. „ On top of the mica 
BY G. W. PIERCE. 


Summary.—-In a previous article the author has described the use of 
carborundum. He here considers anatase, brookite and molybdenite. 
The last mentioned the author believes is equal in sensitiveness to the 
best detectors employed in wireless telegraphy. Oscillographic records 
are discussed, and finally the thermo-electrie properties and the tem- 
perature-resistance coefficient of molybdenite are described. Experi- 
mental facts adverse to the thermo-electric explanation of the phenomenon 
of rectification are also given. 


In & previous article f the writer showed that a piece of carbor- 
undum could be used as a rectifier for small alternating currents 
and oscillations, and a number of experiments were described indi- 
cating that neither electrolysis nor thermo-electricity played an 
important part in the phenomenon. In confirmation of the absence 
of electrolytic polarisation, a durability test of the rectifier has also 
lately been made. Since the disposition of the carborundum for 
the best rectification is exactly the most favourable disposition for 
the development of а thermo-electric voltage at the high resistance 
contact, several experiments were described in the former article 
which presented evidence adverse to this explanation, but as it is 
very important to exclude the possibility of bringing the experiments 
into consistent relation with thermo-electricity before admitting that 
we are dealing with a new phenomenon, the question of the applic- 
ability of the thermo-electric explanation is taken up anew in the 
present account. which deals with the rectifying action of anatase, 
brookite and molybdenite in contact with a metallic electrode. 


E natase.— Anatase, an octahedral crystal of oxide of titanium 
with the chemical! formula TiO,, was found to rectify quite markedly 
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Fic. 1.—CURRENT-VOLTAGE CURVES FOR ANATASE, WITH DIRECT 
CURRENT. 


when placed in a clamp, under a contact pressure of 1 kg. to 3 kg. 
Current voltage curves of anatase, with a diagram of the disposition 
of the crystal in the experiment, are given in Fig. 1. The upper 
curve was obtained when the current was through the crystal in one 
direction, the lower curve was with the current in the opposite 
direction, as indicated by the arrows. The contact pressure in this 
experiment was 2 kg. These curves have the same general form as 
those obtained in the experiments on carborundum, f but the anatase 
gives much larger currents with a small applied voltage than does 
carborundum, and is therefore a much more sensitive detector for 
electric waves. 

Brookite.—This is another crystal form of TiO, which was found 
to serve as a rectifier of small alternating currents with about the 
same sensitiveness as anatase. Terminals could not be attached to 
the anatase or brookite. 

AMolybdenite.— This mineral MoS,, occurs in nature in the form of 
tabular hexagonal prisms, the cleavage resembling that of mica. 
The sheets have a metallic lustre and can be readily electroplated 
with copper so that connecting wires may be soldered to them. 
The rectifying action was first obtained with a thin, flat specimen of 
the mineral held between flat contact electrodes in a clamp of which 
the two jaws were insulated from one another. The apparatus 
was, however, more sensitive as a receiver for electric waves and as 
a rectifier when one of the contacts between the molvbdenite and the 


* Abstract of an article in the '* Physical Review." 
і Tux ELECTRICIAN. December 20, 1907, p. 374. 
$ See THE ELECTRICIAN, loc. cit. 


is a thin circular disc of the molybdenite M with an area of about 


l sq. cm., leaving a projection of the mica beyond the periphery of 


the molybdenite. A hollow cap, D, threaded inside and having а 
conical hole at the top, is screwed down on the post T so as to clamp 


the molybdenite between the mica disc* and the annular shoulder 


of the cap, with the upper surface of the molybdenite exposed above. 


At the free surface of the molybdenite contact is made with the 
metallic rod P.f The rod P was mounted in a manner to permit of 
ready adjustment (Fig. 3.). 

One set of current voltage values are plotted in the curves А and 
B of Fig. 4. A is the curve obtained when the current was sent 


Fic. 2.—HOLDER For MOLYBDENITE. 


from the copper to the molybdenite, B the corresponding curve 
when the current was sent from the molybdenite to the copper. 
These curves resemble those obtained with carborundum. The 
molybdenite rectifier is, however, seen to operate with а much 
smaller resistance than the carborundum rectifier, and it is conse- 
quently a more sensitive detector for electric waves or for small 
alternating voltages. In fact, with selected specimens of molyb- 
denite, it is, so far as the writer can judge, equal in sensitiveness 
with the most sensitive detectors heretofore employed in wireless 
telegraphy. 

Attention is also called to the dotted curve C (Fig. 4). This curve 
is calculated from the curves À and B by the subtraction of corres- 
ponding abscisse, and therefore represents the excess of voltage 
required to force the current from the molybdenite to the copper 
above that required to send an equal current in the opposite direction. 


Fia. 3.—MovuNTING OF MOLYBDENITE. 


The current-voltage values for the molybdenite rectifier differ for 
different specimens and for different adjustments of the same 
specimen, and the results of another experiment with larger values 
of the current and voltage is given in the Paper. They show that 
the rectification at 10 milliamperes is practically perfect ; the cur- 
rent from the molybdenite at 2-2 volts is 10 milliamperes, while the 
current in the opposite direction at the same voltage is about 0-02 
milliampere. 

Oscillographic Records.—After a prolonged attempt to use an 


* The purpose of the mica disc under the molybdenite is to confine the 
current as much as possible to the upper layer of the molybdenite. 

T The lower end of the rod P is shown pointed. It is found, however, 
that it may be blunt or even flat with an area as great as 4 sq. mm. wit? 
out much loss of sensitiveness. ' 
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Einthoven galvanometer, 1 1 was found to be impracticable on 
account of the natural period of the. string of the galvanometer, 
the Braun’s tube oscillograph* was employed. The high-potential 
surrent through the tube was supplied by a 40,000-volt storage battery. 
Reproductions of a characteristic set of the oscillographic records 
obtained are given in the Paper. One object in taking the oscillo- 
grams was to see if there is any evidence of lag of the rectified cycle 
with respect to the voltage-phase cycle. No such lag appears. On 
the other hand, the rectified cycles lead their respective voltage- 
phase cycles at three positions : The first of these positions of lead 
is at the part of the cycle in which the rectified current approaches 
the zero axis after having traversed the upper half of the curve. 
This advance amounts to about 1/6000 sec. A second, somewhat : 
larger, lead of the rectified cycle ahead of the voltage-phase cycle is 
at the point of rising from the axis after the rectified current has 
followed for a half period along the zero axis. The lead here is about 
1:1500 sec. A third, very significant, lead of the rectified cycle is at 
the negative maximum, ‘and amounts to a large fraction of a half 
period. An oscillogram taken with a carborundum crystal differed 

from the molybdenite cycle in the absence of lead at the negative 
maximum and at the point of rising from the zero axis. This 
anomaly in the case of the carborundum rectifier is seen later to be 
the effect of its high resistance. 

In order to investigate the meaning of the lead of the rectified 
cycles in the several cases a further examination of the oscillograms 
is [made by the author with the aid of the theory of alternating 
.currents, and the explanation of the lead may be summarised as 
follows :—(1)|The'case of the advance of the rectified cycle on rising 
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Volts. 


A, current from copper to molybdenite ; B, current from molybdenite to 
- copper ; C, excess voltage. 


Fic. 4.—CURRENT-VOLTAGE CURVES OF THE MOLYBDENITE RECTIFIER. 


from the axis of no current is seen to be due largely to the fact that 
after a dormant half-period the current in the circuit follows the 
ordinary exponential “© building- -up " curve for a time before coming 
into coincidence with the sine curve. This building- -up curve starts 
from the axis with zero lag and is, therefore, in advance of the sine 
curve. To this effect is to be added the effect due to an apparently 
higher resistance of the rectitier for small currents than for large 
currents. This apparently higher resistance brings the building-up 
-curve a little nearer to the sine curve. (2) The slightly quicker 
descent of the rectified cycle on approaching the axis after having 
traversed the upper half of the curve is also due to this apparently 
higher resistance of the rectifier when traversed by smaller currents, 
(3) The very significant lead of the negative maximum ahead of the 
corresponding votage-phase maximum is explicable on the assump- 
tion that the rectifier has a much higher resistance in the negative 
direction than in the positive direction. In this connection it is 
interesting to notice that a lead of this negative maximum in the 
case of the carborundum oscillogram does not appear. The explana- 
tion of this is easily obtained if one substitutes for the resistance 
values of the molybdenite the corresponding values for the circuit 
containing the carborundum rectifier. 


* See THE ErEcTRICIAN, Nov. 12, 1909, “ The Electrolytic Detector,” 
Љу G. W. Pierce, p. 183. 
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the carborundum in its positive loop is 6,000 ohms, so that the 
angle of lag of the voltage- phase cycle with this resistance in it is 
only 5:6 deg., while in the negative direction the equivalent resist- 
ance of the carborundum is about 20,000 ohms, giving an angle of 
lag in the neighbourhood of 1 deg. The difference between these 
two angles of lag, which would give the phase difference between 
the carborundum cycle and the corresponding voltage-phase cycle 
would be a quantity just perceptible on the oscillogram, as was 
verified in the original photographs. 

In conclusion, I should say that we have not been able to detect 
in the photographs any evidence of a thermo-electric or other inte- 
grative action of the rectifier. 


Thermo-electric Properties of Molybdenite.—An account is next 
given of the investigation of the thermo-electromotive force of molyb- 
denite against copper, and a determination of the temperature 
coefficient of resistance of molybdenite. Apart from their possible 
bearing on the action of the rectifier, these properties of molybdenite 
are of interest in themselves. Five specimens were mounted for 
the study of the thermo-electromotive force of molybdenite against 
copper. Three of the specimens were found to be thermo-electrically 
negative with respect to copper, while the other specimens were 
thermo-electrically positive with respect to copper. The thermo 
electromotive force per degree differed largely with the different 
specimens. The great variability among the specimens may be due 
to an admixture of small quantities of some other substance with 
the molybdenite, or it may be due to structural differences from 
point to point of the crystal. I have not yet investigated the ques- 
tion of the cause of the variability of the phenomenon. The diffe- 
rences in the specimens could not have arisen from the copper- 
plating or from the heat employed in soldering the junctions. А 
FB test was made by touching the specimens with two 
Се wires connected to а galvanometer, one of the wires being 
slightly warmer than the other. This preliminary test proved very 
interesting in that it showed that one may find all over many of the 
pieces cut from a crystal of molybdenite points where the substance 
is thermo-electrically positive and other points where it їз thermo- 
electrically negative. These positive and negative points sometimes 
lie во near together that with a fine-pointed exploring electrode 
connected to а galvanometer and warmed by heat conducted 
from the hand one may find the deflections of the galvanometer 
reversed from large positive values to large negative values on 
making the slightest possible motion of the pointer over the crystal. 
Explorations of this kind failed to show any definite orientation 
of the thermo-electric quality with respect to the crystallographic 
axes. 

The existence of small thermo-electrically positive апа negative 
patches in & piece of the molybdenite may indicate that the thermo 
electromotive force measured by attaching wires to the specimen is 
too low on account of the inclusion under the electrodes of both 
positive and negative areas which would partially neutralise the 
thermo-electric action against another electrode. It may be, there- 
fore, that the contact electrode as it is employed in the use of the 
molybdenite as a rectifier would be subjected to much larger thermo 
electromotive forces than those revealed in the soldered connection 
experiments. 


Temperature Coefficient of Resistance.—A preliminary report on 
this coefficient is given. Two specimens of the molybdenite were 
made into the form of resistance thermometers, by depositing heavy 
copper-plated areas near the two ends of thin pieces of the molyb- 
denite and soldering thin copper strips to the copper plate. For 
insulation a thin strip of mica was placed over the molybdenite, and 
one of the copper leads was bent back over the mica so that both 
leads ran away parallel with the mica insulation between. The 
whole conductor was then placed between two mica strips and 
inserted in a flattened brass tube. "The tube was then mashed tight 
together so as to clamp the molybdenite and its leads securely. The 
end of the tube adjacent to the molybdenite was soldered up. The 
leads were brought out at the other end of the tube and connected 
to binding posts insulated by a hard rubber head from the tube. 
The resistances of these two conductors were measured at various 
temperatures with the aid of a Wheatstone bridge. They showed 
no evidence of rectification. With successive heatings and coolings 
the resistance of the molybdenite showed small progressive changes, 
which, however, after some months, almost disappeared. Each 
f the specimens had a large negative temperature coefficient of 
resistance. With one, for example. the resistance at 93-1°C.. is 229 
ohms; at 0°C., the resistance is 561 ohms; at - 76 deg., the resistance 
is 3.051 ohms; and at the temperature of liquid air, the resistance 
of this specimen was found to be over 6.000,000 ohms. It is 
interesting to note that between — 15 deg. and 93 deg. the tempera- 
ture-conductance curve of each of the specimens is a straight line. 
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А previous determination of the resistance of molybdenite has 
been made by Otto Reichenheim.* He did not solder on his 
connections but led the current into the specimen through contact 
electrodes and found that the resistance depended on the contact 
pressure. His data are, therefore, not comparable with mine, but 
I find that one of his specimens. measured parallel to the direction 
of cleavage, gives the conductance a linear function of the tempera- 
ture between 19-5?C. and 92-5°C. with a slope not very different 
from that obtained in the present experiments. 

The large thermo-electromotive force of the molybdenite against the 
common metals, together with its large negative temperature 
coefficient of resistance, lends plausibility to the hypothesis that the 
rectification is due to thermo-electricity. For if we pass an electric 
current through the rectifier and the current begins to make its way 
through a small area at the contact, this small area is heated and 
decreases in resistance so that the greater part of the current flows 
through this particular small area, heating it still more, while the 
portions of the contact through which the current has not started 
remain cool and continue to offer a high resistance. The effect of 
this action is to confine the heating to an extremely small area, 
which is the condition necessary for the extremely rapid and efficient 
action of the rectifier. That there is, however, strong evidence 
against this explanation of the phenomenon is, I think, made clear 
in the following experiments :— 


The Thermoelectric Effect Opposite to the Rectification.—A number 
of experiments with ditferent specimens of molybdenite were made, 
in which the rectification and the thermoelectric effect could be 
simultaneously studied. From the particulars of these given in the 
Paper it appears that the thermoelectric voltage when the junction 18 
heated by heat conducted from above, in 12 out of the 13 cases tried. is 
opposite to the direct voltage obtained when an alternating current 
is passed through the junction. When the heat is conducted to the 
junction from below, through the molybdenite, the thermoelectromotive 
force in four cases is opposite to the rectified voltage and in nine 
cases i8 in the same direction as the rectified voltage. 

So far as I have been able to learn, this phenomenon of the reversal 
of the thermoelectromotive force at а junction, depended on 
whether the heat is conducted to the junction through one element 
of the junction or the other element of the junction is novel. It may 
be explained by the assumption of another thermal junction of 
opposite sign in the molybdenite itself below and in the immediate 
neighbourhood of the copper-molybdenite junction. This assump- 
tion is plausible because it has been shown above that the molyb- 
denite with which these experiments were performed is thermo- 
electrically an extremely heterogeneous substance. On the other 
hand, the phenomenon may also be explained on the theory that the 
direction of the thermoelectromotive force is determined by the 
direction of the flow of heat. 

Whatever the explanation of the dependence of the sign of the 
thermoelectromotive force on the manner of applying heat, it is 
seen that the thermoelectromotive force is usually opposite in signt 
to the E. M.F. produced by sending an alternating current through 
the junction. 


Effort to Detect Heating of the Contact of the Hectifier.—When the 
rectified current was 118 microamperes, the heating shown by a 
copper-constantan junction did not exceed 0:01°C. When on the 
other hand, as a control experiment, heat was applied to the copper- 
molybdenite junction from below so as to be conducted through the 
molybdenite and through the copper-molybdenite junction to the 
соррег-сопвќапќап junction, the heating shown by the auxiliary 
copper-constantan junction was 11-4°C., while the thermal current 
from the copper-molybdenite junction was only 0-2 micro-ampere. 
In both the case of the rectified current and the case of the applica- 
tion of heat from below the heat had to be conducted from the point 
of rectification to the auxiliary junction. Therefore, with a rise of 
temperature of the auxiliary junction 1,100 times as great as the 
rise shown during the rectification, the thermal current in the 
copper-molybdenite circuit was 1/500 of the rectified current: that 
is to say, the rectified current, for a rise of temperature of 1/100 of a 
degree of the auxiliary junction (being approximately a linear func- 
tion of the temperature) was less than 1/500,000 of the rectified 
current from an alternating current producing the same rise of tem- 
perature. From this experiment, also, it seems to the writer that 
the hypothesis that the action of the rectifier takes place through 
the intermediation of thermo-electricity is improbable. 


* Otto Reichenheim, Inaugural Dissertation, Freiburg, 1906. 

1 In a series of experiments with silicon-steel, carbon-steel and tellu- 
rium-aluminum, L. W. Austin has found that the rectified current gene- 
rally flows in opposite direction to that produced by heating the junction. 
Bulletin“ of the Bureau of Standards, Vol. V., No. 1, August, 1908.) 


AN EXPERIMENTAL SWITCHBOARD FOR TECHNICAL 
| INSTITUTIONS. 


BY R. M. ARCHER, B.SC. 


In technical institutions it is often necessary to carry out a 
large number of experiments with à few continuous-current 
machines permanently installed. Such experiments may 
comprise the tracing of characteristic curves, the examination 
of various methods of exciting the field and varying the speed, 
the determination of efficiencies, the illustration of methods of 
paralleling, and the running of any machine either as à motor 
or as a generator. Two methods of dealing with the machines 
appear to be usual :— 

A. That in which no permanent connections are made. The 
instruments, switches, rheostats and accessories are placed 
upon tables or stands grouped near the machine ; all connec- 
tions are temporary ; and the experimenter works within a 
tangle of cables which trail across the floor. 

B. The method—sometimes adopted in large institutions— 
in which all the circuits are ready made, any change of con- 
nections being effected by opening and closing switches, or 
by withdrawing and inserting plugs on an elaborate switch- 
board. 

While method B, is undoubtedly the better for purely com- 
mercial purposes, it is open to grave objection from the educa- . 
tional point of view. There is little opportunity for a student 
to make а mistake. Не therefore learns little about his cir- 
cuit, and does not fully realise what he is doing. If at any 
future time he has to conduct & similar test under slightly 
different conditions he is likely to be in a helpless state, and to 
make fundamental mistakes in his connections. Method A is 
free from these objections, but involves great loss of time, and 
when а circuit is complicated the risk of fire or shock is by no 
means negligible. Moreover, it is difficult to check the con- 
nections at any stage of the work ; a wrong connection cannot 
easily be localised, and the connections for one experiment 
cannot instantly be distinguished from those for another. Even 
an experienced wireman may fail to make a satisfactory circuit 
and there is always the risk of pulling a valuable instrument to 
the floor. A further disadvantage is that the student obtains 
no experience of a switchboard and its common fittings. 

The board about to be described was designed by the author 
with the object of combining some of the good features of the 
above methods while removing the most objectionable ones. 
The aim was, in short, to make a reasonable compromise. In 
this board those parts of the circuit which are common to all 
the usual tests are permanently wired, while the remaining 
connections are made by the student himself. He is thus com- 
pelled to pay attention to connections peculiar to the specific 
test. The main idea has been merely to assemble the separate 
pairs of terminals on a board in positions convenient for their 
interconnection by links of а standard pattern. This arrange- 
ment is very satisfactory, great flexibility having been obtained 
without complication. 

Systems of this character have no doubt been adopted in 
some cases, but they do not appear to be in common use. Their 
elasticity renders а large number of mistakes possible, but the 
author considers this a great advantage from the point of view 
of efficient teaching. In practice, students are expected to 
draw up their own scheme of connections, but are not allowed 
to attempt the experiment until their circuits have been in- 
spected by the demonstrator. If in such cases the circuits are 
faulty the experimenter is generally allowed to proceed, pro- 
vided the mistake is not one which would lead to serious con- 
sequences. If after his failure he cannot discover the mistake, 
itis pointed out to him. Time spent in this way is by no means 
wasted. No student who has not previously carried out a 
number of preliminary experiments on 100 volt circuits is 
allowed to work in the dynamo room. It has, therefore, been 
considered unnecessary to mask the numerous bare metal 
fittings on the board. Every care is, however, taken to super- 
vise the work efficiently, and no trouble from shock or short- 
circuit has occurred since the board was erected in 1906. 


428 


THE ELECTRICIAN, DECEMBER 24, 1909. 


In what follows is given a detailed account of the board and 
its uses. | 
w Machines.—There are fourjcontinuous-current machines 
arranged in alignment and connected together by detachable 
couplings of the flexible type. Each machine has a brake 
pulley, and may be run independently either as a motor or as a 
generator. The two inner machines are duplicates of each 
other, so that the Hopkinson & Kapp efficiency tests may be 
applied. Worm gearing is fitted to the inner machines to 
allow of the application of tachometers when the outer machines 
are not running. Prime movers are not available for driving 
purposes. 

SWITCHBOARD. 


The switchboard has four panels, all alike. Each is sup- 


plied with current from the town mains and from a secondary 


battery on the premises. 
i" Supply.—The town supply is on the three-wire system with 
460 volts between the outers. Current is led through the usual 
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Shunt Field Circuits 


T. Terminals of Corporation supply 
at 280 volts. 
LS. Isolating switch. 
C. Terminals of cell supply. 
B. Bus bar. 
S. B. Spare bus bar. 
M.S. Main switch. 
F. Fuses. 
St. Starter. 
B. F. Series field. 
Ar, Armature. 
М.А. Main ammeter. 


L. Load (lamps or frame). 
L.R. Load regulating handle. 
E.S. Equalising switch. 
F. 4. Field ammeter. 
Sh. Shunt fleld. 
R. Shunt rheostat. 
S. R. Shunt rheostat handle. 
F. S. Field ” tormioal of starter. 
T. B. Terminals for field excitation from 
bus. 
V. Voltmeter. 
P. Voltmeter plug sockets. 


fuses, meters and switches to three bus bars, which run the 
whole length of the board, and are supported on telegraph 
insulators at a considerable height above the floor. Cables 
pass from the bars through isolating switches to each panel, 
the two right-hand panels being supplied from the positive and 
the two left-hand panels from the negative side of the system 
respectively. The two central panels are separated from each 
other by a slate partition at right angles to the board. Pilot 
lamps show when the three-wire "buses are live” and also 
when individual panels are connected to these buses. 

Each panel is also supplied with current from a distributing 
board connected to a secondary battery of 54 cells. Any 


number of cells from 1 to 54 may be used, and they may be 


grouped in series, in parallel or in series parallel. The con- 


nections for this purpose are made on the distributing board. 
These circuits are also fitted with pilot lamps. 


The Panels. — Each panel, in addition to measuring instru- 
ments and accessories, has a pair of working 'bus bars and a 
pair of spare bus bars. The lower half of the panel is divided 
into left and right-hand sections. 


Left or Machine Section.—The upper part of the left-hand 
section has separate pairs of terminals connected respectively 
to the armature, the series field, the main ammeter and the 
working 'buses. А double pole switch and fuse, and the main 
terminals of a motor starter, are included in the connections 
to the working "buses. 

The lower part of the section is reserved for excitation of the 
shunt field. It is fitted with pairs of terminals connected 
respectively to the shunt field circuit, the working "buses, the 
secondary battery and the town supply at 230 volts. There 
is also a single terminal connected to the “ field" terminal of 
the starter. By means of links or cables the shunt field circuit 
may thus be connected across the armature, or may be sepa- 
rately excited from the working 'buses, the cells or the town 
mains. 

When а machine is to run as а motor with normal connec- 
tions, one pole of the shunt field circuit is linked to one arma- 
ture terminal and the other pole to the “ field ” terminal of 
the starter. If, however, the machine has to run as a gene- 
rator, the main terminals of the starter are short-circuited, or 
the arm of the starter is clamped in the “on position.” The 
shunt field may then be connected across the armature or may 
be separately excited. In such cases the starter merely be- 
haves like a closed switch, since all the resistance is cut out and 
the circuit of the no-volt" coil is open. The “ shunt field 
circuit " referred to above consists of a field ammeter in series 
with the field and a multiple point rheostat. Brass projec- 
tions for voltmeter connections are provided. 


When separate excitation is adopted the links are generally 
replaced by flexible cables attached to a small portable switch 
of the slow break type. Before the circuit is opened a suitable 
non-inductive resistance is put in parallel with the field by 
means of flexible cables connected temporarily to the brass 
projections previously mentioned. Injurious inductive effects. 
may also be avoided by inserting the whole of the regulating 
resistance and then short-circuiting the field winding and 
ammeter by a temporary connection. If a very great reduc- 
tion of the field current is required—as in variable boosting— 
a special portable resistance is connected across the supply 
terminals, and the field winding is put in parallel with a small 
portion of this resistance. Another method is to excite the 
field from the cells and to cut these out a few at a time by а. 
multiple point switch on the battery board. This switch neither 
interrupts the circuit nor short-circuits the cells. 

When a machine is to run compounded, the link which nor- 
mally bridges the gap between the starter and the armature is 
removed, and the series field is connected across the gap by 
vertical or by crossed links. A summational or differential 
effect may thus be obtained. The motor or generator runs as 
a long shunt machine if the left-hand terminal of the shunt 
field is linked to the left side of the gap, and as a short shunt 
machine if that terminal is linked to the right of the gap. A 
similar arrangement 1з made for including the main ammeter 
in the circuit. For a generator, the links are vertical, for a 
motor they are crossed. When the shunt field link is to the 
right of the gap the main ammeter measures the armature 
current. When this link is to the left the ammeter measures 
the main external current. 

Any of the links may be replaced by a resistance, an ammeter, 
a switch or other piece of apparatus. 


Right or Feeder Section.—The right-hand section has pairs 
of terminals, connected respectively to the working "buses, the 
cells, the town supply, and to a “lamp” ог frame load 
capable of absorbing the full output of the dvnamo. 

When a machine is running as a generator it renders the 'bus 
bars “ live,” and the current may be taken from them, the load 
consisting of the cells, the lamps or the resistance frame. The 
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machine may also be run in parallel with the town mains or 
in parallel with one of the other machines. In the latter case 
the ’bus bars of one panel are connected to those of the next 
by horizontal links or cables. When the generators are com- 
pounded, equalising is effected by closing small switches which 
connect one side of each armature with one of the spare 'bus 
bars on each panel. 

When a machine is to run as a motor the working 'buses are 
rendered live " by linking them to the cells, to the town supply 
or to one of the generators. The resistance frame may also be 
included in this circuit or—bv cross connecting “ flexibles "— 
in the armature circuit. Problems in starting and speed 
regulation may then be studied. 

Tests of the Hopkinson " type are readily carried out by 
linking from one panel to the next, the power being supplied 
mechanically by a third machine direct coupled to the machines 
under test, or electrically from the cells or town mains. 

If boosting is to be illustrated, the necessary connections 
are made on the “ feeder" side of the panel. Experiments 
on balancing тау be carried out bv splitting the battery into 
halves and using the duplicate machines to equalise the poten- 
tials when the loads are unequal. 


Measuring Instruments.— The instruments are of the moving- 
coil type with anti-parallax mirrors and edgewise pointers. 
Some of the voltmeters have double ranges (0/150 and 0/300), 
and one has a set-up zero and open scale (200/250 and 400/500). 
Two of the ammeters have scales with central zeros (50/0/50). 
These are useful in illustrating cell charging and in the“ Hop- 
kinson " tests. 

Each voltmeter has a plug with flexible leads, and six plug 
sockets are mounted beneath the instrument. Of these, five 
are connected to terminals between which the voltage is fre- 
quently required—viz., to those of the armature, the working 
"buses, the town supplv, the main and the auxiliary cells. The 
sixth socket is a spare,“ and is wired to another near the 
centre of the board. From this lower socket connection may 
be made to anv pair of terminals bv means of a plug and short 
“ flexible." This obviates the necessitv of trailing a long piece 
of loose cable down the front of the panel. All the terminals 
on the panel have projecting brass pins of а standard size. 
Split thimbles attached to the short ` flexible " can be pressed 
on to these pins. 

Calibration of the board instruments in stu is readily effected 
һу a portable standard instrument or a Crompton potentio- 
meter. In such cases use is made of the supply terminals, 
switches, spare 'bus bars, rheostats and other fittings already 
on the panel. The standard instrument may be temporarily 
attached to the panet by a detachable bracket. 


Loads. The loads— which are not vet permanently installed 
—will be of the lamp " and“ frame“ types. 

The lamp load will consist of 100 lamps in sockets fixed to 
a thick piece of slate. This slate will be supported by the 
ironwork which extends from the wall to the top edge of the 
board. A paralleling switch—to be operated from the front 
of the board by the steering wheel of an automobile—will serve 
to vary the current bv small steps. Change-over' lamps 
costing from Id. to 134. each will be used. Similar arrange- 
ments will be made for dealing with the resistance frames. 


GENERAL NOTES. 


1. To minimise risk of shock the metal cases of the instru- 
ments are bonded to the iron framework of the board, and this 
is connected to the machine frames and to an efficient “ earth.” 
No student is allowed to touch anv live fittings unless he is 
wearing rubber gloves; and all changes of connections ar 
made when the isolating switch is open. | 

2. The outer rows of terminals on all panels are generally 
positive, while those on the central portions are negative. This 
minimises the risk of shock and of short-circuit. 

3. The insulating bushes of the supply terminals are 
coloured red or blue to indicate positive or negative polarity 
respectively. Other terminals are sometimes positive and 
sometimes negative, but in any given experiment their polarity 
may be indicated by detachable coloured discs. 


4. Square terminals are used for main and round ones for 
shunt circuits. In order to distinguish between spare and: 
working 'bus bars, the terminals of the former are set with the 
diagonal of the square vertical. Most of the fittings on the 
board are labelled, while important parts of the main circuit 
are indicated by full or dotted white lines traced on the front 
of the panel. Green lines are used for the shunt circuit. 

5. The terminals are spaced so that in many cases links of a 
standard length will serve equally well for bridging different 
gaps. Thus, on the right side of the panels the terminals are 
placed at the corners of equilateral triangles. All terminals 
have nuts of the same size for clamping the links. These are 
tightened by hand, as the use of a spanner is seldom necessary. 
The links are provided with holes instead of open slots. The 
time taken to make a change of connections is thereby slightly 
increased, but the link becomes equivalent to a permanent 
connection, and the live circuit can only be readily opened at 
the proper points—z.e., switches or cut-outs. When out of use 
the links and accessories are kept in a definite order on a wood 
panel fixed to the wall of the room. 

Conclusion.—In conclusion the author desires to thank his 
colleague, Mr. I. Reuy, for working out the mechanical parts 
of the design, and for constructing and erecting the board in a 
highlv economical and efficient wav. His thanks are also due 
to Mr. F. W. Shurlock, B.A., B.Sc., principal of the Derby 
Technical College, and to Mr. R. D. Whitehead, A.M.I.M.E., 
head of the mechanical engineering department, for a number 
of valuable hints and suggestions. 


SOME QUANTITATIVE MEASUREMENTS IN CONNEC- 
TION WITH RADIOTELEGRAPHY.* 


BY PROF. J. A. FLEMING, M.A., D.SC., F.R.S. 
(Concluded from page 384.) 


Summary.—The author describes apparatus for measuring high- 
frequency resistance, a thermo-electric ammeter for large high-fre- 
quency currents, a condenser with paraffin oil dielectric, standards of 
inductance, and a photographic spark counter. In connection with 
this last mentioned, a number of records are reproduced which reveal 
the processes actually taking place in the spark-gap of a radiotele- 
graphic transmitter. The measurement of wave-length and loga- 
rithmic decrement of the oscillations are also discussed: and, in con- 
clusion, reference is made to the measurement of the overall efficiency 
of a transmitter. 


When such a spark counter is used to photograph the oscillatory 
spark at the spark balls of e radiotelegraphic transmitter we find that 
the results are extraordinarily different, according to the nature of 
the potential generator uscd, whcther induction coil or transformer ; 
also on the natur» of the interrupter if a coil is used, and especially 
upon the length of the spark-gap, and whether it has an air blast 
applied toitornot. The illustrations taken with this spark counter 
and reproduced herewith, Figs. 7 to 32, reveal for the first time to 
the eye the processes actually taking place in the spark-gap of a 
radiotelegraphie transmitter. The first series are with the spark in 
the transmitter of the wireless telegraph plant at University College, 
London. This consists of a motor-generator, 1-5 kw. size, which 
takes direct current at 220 volts from St. Pancras supply, and con- 
verts it into alternating current of frequency 100 and voltage 140. 
This is supplied to a 1 kw. transformer which steps up the voltage 
to 20,000, and this voltege charges a glass plate condenser of 
0-0139 mfd. capacity, and discharges across a spark-gap between 
two brass discs or balls capable of being varied in distance. If we 
employ a fairly long spark-gap of 5 mm. or 6 mm., and photograph 
the spark, we obtain results es in Figs. 7 end 10. There is a spark 
discharge cach half period near the instent of maximum voltage. 
Hence, with & frequency of 100 there ere 200 sparks per second. 
If we introduce much inductance into the low-tension side of the 
transformer, and sometimes if we allow an air blast to impinge on 
the gap, cech alternate discherge is suppressed, and we obtain a 
result as in Fig. 8, in which there is only one discharge per complete 
period. The full reasons for this have not yet been discovered. 

If we take г smaller sperk-gap, sey 2 mm. or З mm., then the plate 
reveals quite 2 different state of affairs which may be called the 
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phenomenon of multiple sparks. In each half period there are 3, 4, | Each half period we have rapidly repeated discharges 10, 20, or 
5 or more sparks following each other. The explanation of this is more, and these trains of discharges may even be almost uninter- 
as follows : Аз the P.D. of the spark balls increases, a point is reached | rupted (see Fig. 11). When the spark-gap is made very short, then 


SPARK PHoTOGRAPHS—l1 KW. TRANSFORMER. 
Spark-gap not blown ор. Blown on. 
50 mm. 
Large inductance in primary circuit of transformer. 
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Fig. 7. Ето. 8. 


Wien discharger. 11 gaps, 0-1 mm. each. 50 mm. small primary inductance. 
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at which a discharge takes place, but after this discharge the gap is a true arc discharge is often set up, which reduces the P.D. ot the 
left ionised, and the P.D. continues to rise. Hence a second dis- balls so much that often all oscillations are wiped out (see Fig. 12). 

charge takes place, which is followed by a third, and so on, until the Numerous experiments have also been tried of the effect of an air 
falling P.D. of the balls reduces the electric force in the рар to a blast upon spark discharges of various lengths. "The effect of an 
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e D the discharge will not pass. This occurs each half air blast upon a short spark is generally to reduce tho number of 
P | (see ri 11 to 18 inclusive). If the spark-gap is made still | discharges per semi-period, but to increase the R.M.S. value of the 
smaüer, say 1mm. or 0:5 mm., this phenomenon is emphasised. | discharge current. The air blast blows away the highly ionised eir 
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left between the balls after each discharge, but it raises the P.D. of | This is because the exact voltage at which discharge takes place 
the balls corresponding to each discharge, and hence increases the | depends upon the state of ionisation of the air-gap left after the 
charge put into the condenser each time, although it decreases the | previous discharge. Accordingly this spark counter shows us the 
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number of discharges. This difference is shown in the left and right- futility of all plans for effecting resonance between two stations. 
hand illustrations respectively in Figs. 11 to 18. It will be seen, depending upon syntonisation of the spark frequency and not the 
therefore, that for short spark-gaps the effects taking place are | oscillation frequency. 
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complicated by a number of factors. Moreover, it will be seen that The same effect is seen in a more marked manner when 'photo- 
even although the frequency of the transformer remains constant | graphing the spark of an ordinary induction coil working with a 
the time interval between each spark is not by any means constant. ' hammer or mercury break. The usual 10 in. induction coi! had its 
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secondary spark balls short-circuited bv a condenser consisting of interval between the sparks is extremely irregular, showing ‘that. 
one or more Leyden jars and an inductive circuit, as in the case of а there is no kind of isochronism in the spark frequency (see Figs. 19 
radiotelegraphic transmitter, and the spark was then photographed to 26). If the spark-gap is gradually reduced successively to 4, 3, 


SparK PuorocRApPus—10-1s. INDpucrioN Соп, HAMMER BREAK. 
fja k gap го blown on. blown on. 
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with the spark counter, using in the first place the ordinary hammer 2, or 1 mm. in length, then the phenomenon of multiple sparks 
break,‘and in the second place a mercury turbine break working in makes its appearance. Groups of four, five, six or more sparks 
coal gas. If the spark length is considerable, say 5 mm. to 6 mm., occur at each interruption, and when the spark-length is reduced to 
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then the photographs show that there is one spark per interruption i 1 mm. or less, each interruption of the primary circuit of the coil is 
of the primary circuit, whether working with the mercury or the | accompanied by the production of a very long train sometimes con- 
hammer break, but that in the case of the hammer break the time | taining hundreds of spark discharges, each of which consists, of 
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course, of a train of electrical oscillations. These may even run 
together into an almost unbroken train for several periods, thus 
producing almost the effect of undamped oscillations (see Figs. 19 
and 20). It will also be noticed that sometimes the oscillations are 
entirely wiped out for a certain time. "This is the result, possibly, 
of a true electric arc set up between the balls, and until this is 
extinguished the true oscillatory discharge cannot take place. It 
is always found that when the short spark-gap is subjected to an 
air blast, the discharges become more regular and the R.M.S. value 
of the discharge current increases, due to an increase in the discharge 
voltage. Nevertheless, we cannot conclude that the voltage to 
which the condenser is charged is g lways that corresponding to the 
spark-length, and great caution must be exercised in drawing any 
conclusions as to the number of discharges taking place per second, 
or the voltage at which they take place when the spark-gap is 
reduced below a certain length apart from the use of such a spark 
counter. 


Some very interesting photographs have also been taken with this 
apparatus of the discharge produced by а quenched spark or Wien 
discharger of the type now used by the Gesellschaft für drahtlose 
Telegraphie, as described by Count von Arco in THE ELECTRICIAN, 
Vol. LXIII., p. 461, 1909. One photograph obtained is shown in 
Fig. 9. In the negative it is seen that it consists of groups of five 
or six or more discharges separated by very short intervals of time 
the groups themselves being separated by slightly longer intervals 
of time. In the particular photograph shown these spark dis- 
charges are separated by an interval of time equal to about 4th 
of a second, and some 40 discharges took place in à hundredth of а 
second. Hence, although this discharger does not give undamped 


receiving antenna the oscillations are too feeble to be so detected, 
but we can do it by substituting for the Neon tube a rectifying 
detector in series with a high-resistance telephone. The author has 
found that the most convenient detector for this purpose is the 
molybdenite-copper point rectifier of Prof. G. W. Pierce.* 

The cymometer or other wavemeter can also be employed to 
measure the decrement of the oscillations as follows: If we are 
measuring the decrement of the oscillations in the sending antenna, 
the first step is to plot а resonance curve by setting out as ordinates 
the value of the mean square current (J*) in the cymometer circuit 
corresponding to various values of the natural frequency (n) of that 
circuit for various settings of the capacity and inductance within 
such limits that n does not differ from the resonance frequency N 
by more than 5 per cent. Then, if J,? is the mean square value of 
the maximum or resonance current in the cymometer circuit, and 
€, is the decrement per semi-period of that circuit, and if д, is the 
decrement of the oscillations in the antenna, we have by the usual 
Bjerknes formula ¢, --9,— z(1— n/N) V J*/(J,3— J?).t Assuming, then, 
that the resonance curve is drawn with J? as ordinates and n as 
abscisse, we may select various values of n and J* and substitute 
them in the above formula provided that n is within 5 per cent. of 
N. We may shorten the calculation by selecting a single value of n 
such that 1— »/N = 0:05, and determine the value of J? correspond- 
ing to this value of n. Again, since the decrement of the cymometer 
circuit is given by the expression 6,— R'/4nL/, where R“ is the high- 
frequency resistance of that circuit, and L’ is its inductance corre- 
sponding to the frequency n», then for those types of wavemeter in 
which L' is either constant or varies proportionately to R' we have 
6,— C/n, where C is some constant for the instrument which can be 
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oscillations it gives closely adjacent trains of oscillations, having 
therefore a relatively large mean square value. 

It will be seen, therefore, that it is of great importance to apply a 
photographic spark counter of the type described to examine the 
nature of the discharge in all cases of spark telegraphy, and also in 
those cases in which any measurements are made of decrement or 
spark resistance where the length of the spark-gap may be varied 
between two experiments. 


Measurement of Wave-length and Decrement.—The wave-length 
can be measured by bringing into loose coupling with the antenna 
some other circuit having inductance and capacity, one or both of 
these elements being variable, and ascertaining what adjustment of 
these must be made to make the current in this secondary circuit a 
maximum. In the author's cymometer the capacity consists of a 
sliding tube condenser with ebonite dielectric, and the inductance 
of a spiral of copper wire embraced by г clamp, and the two so 
arranged and united that one movement of a handle varies in the 
same proportion both the capacity of the sliding tube condenser 
and the effective part of the inductance of the helix, the circuit of 
the two being completed by a wire in the form of a rectangle. The 
condition of maximum current is ascertained either by the brightest 
glow in a Neon vacuum tube connected across the terminals of the 
condenser, or by a hot-wire thermo-electric ammeter inserted in the 
circuit of the cymometer. A scale is so placed and divided that it 
shows on inspection the square root of the product of the capacity 
in microfarads and the inductance in centimetres included in 
the eymometer circuit, and this is called the oscillation constant 
O= L) of the instrument for that setting. The corresponding 
frequency n is also shown, obtained from the equation n= 5:033 x 
10°/ CL, and the corresponding wave-length А in feet or metres from 
the equations A= 195-56 x V CL feet —57-6 x VL metres, the capa- 
city C being reckoned in microfarads and the inductance L in centi- 
metres. When such a wavemeter is used in connection with the 
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determined by experiment. Accordingly the semi-period decrement 
of the oscillations in the sending antenna is given by the expression 
^ х 


A 1 
20 A?—] 


values of the resonance current and the current corresponding to a 
frequency n which exist in the wavemeter circuit, n differing by 5 
per cent. from the resonance frequency, and C being an instrumental 
constant of the wavemeter, viz., the value of R’/4L’ for that setting 
of the instrument corresponding to the frequency n. 

To determine the frequency and decrement of the receiving 
antenna is more difficult ; the method is described by the author in 
his Paper. 

Measurement of Plant Efficiency.—The power of making the above 
described measurements renders it possible to obtain an estimate of 
the overall efficiency of a radiotelegraphic transmitter. By this 
term we mean the ratio of the mean power in watts emitted by the 
antenna in the form of long electric waves useful for radiotelegraphic 
purposes to the mean power given to the transformer or induction 
coil. If we take the case of an antenna inductively coupled to a 
condenser circuit, oscillations being set up by spark discharges and 
the condenser charged by an alternating-current transformer, then 
employing practical units the equation of energy may be written in 
the following form :— 


—C/n, where A? is the ratio of the mean-square 


N Ci V.. O | 41 ё, = A W, 

2 10 50 С, moo 
where W=radiation from the antenna in watts, N= number of 
spark discharges per second, C,— primary capacity in microfarads, 
V,—mean spark potential in volts, A. R. M. S. value of condenser 
current, ê= mean decrement of condenser circuit, О, = oscillation 


* See the present issue of THe ELECTRICIAN, p. 425. 
f For proof see The Principles of Electric Wave Telegraphy,“ € hap. 


III., sec. 13. 
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constant of system, À,— R. M. S. value of antenna current at earthed 
end, and R’ = high-frequency resistance of antenna. If P= power 
given to changing transformer, then W/P is the overall efficiency of 
the transmitter. It is to be noticed that the decrement ê, includes 
anv losses in the condenser. 

The following figures give the experimentally determined values 
of the various constants and quantities for an inductively coupled 
spark transmitter in the Pender Electrica] Laboratory of University 
College, London, for one particular adjustment and spark-gap. 
N=208, C,—0-0139 mfd., V,—17,500 volts, О,=6:9, А,=26:5 
amperes, À,— mean wave-length — 1,350 ft., 6,—0-0507, А„=49 
amperes, R= 0:528 ohm for jigger secondary circuit, 0-21 ohm for 
antenna proper, h=length of whole antenna= 195 ft., 4 branches, 
P—2,620 watts, W=78 watts. 

A power balance-sheet may be drawn up as below. It will be 
seen that the efficiency of radiation, compared with the transformer 
intake, is about 10 per cent. The rotary, chokers, and transformer 
are overloaded for current but not for power, and therefore the 
resistance losses are excessive. Hence the overall efficiency is very 
low. The efficiency will unquestionably vary with the spark- 
length, and there is still a wide field of research to be covered in 
investigating the efficiencies corresponding to various conditions. 

The right manner of dofining the efficiency of a radio-telegraphic 
transmitter is by an efficiency curve, which shows the fraction of the 
power given to the transformer or induction coil, which is radiated 
as electromagnetic waves corresponding to some stated fraction of 
the full-load rating of that transformer or coil. It is clear that in 
most types there is considerable room for improvement in efficiencies, 
and now that we have the means of testing the efficiency of each 
stage of the energy transformations, we can put our finger on the 
sources of energy dissipation with a view to their removal. 


Power Balance-sheet for U. C. L. Radiotelegraphie Transmitter. 


Cr. Watts. Dr. Watts 
Ву power given to rotary | To rotary losses 1,139 
transformer in direct cur- „ line losses 71 
TENG eeii ia 2.620 „ choker losses ............... 610 
» transformer losses......... 355 


» oscillation circuit losses 
in condenser, spark- 
gap, and inductance ... 

» antenna resistance losses 16 

„ balance, viz., power ra- 
diated as electromag- 
netie waves 78 


— — — 


2.620 2, 620 


The value of the power radiated, viz., 78 watts, can be checked 
in another way. It is well known that the field due to any linear 
oscillator of any form can be regarded as the resultant of the fields 


Fic. 33.—Secrion or Potar RADIATION SURFACE FOR 
VERTICAL ÁNTENNA A, 


due to an infinity of elementary small Hertzian oscillators into which 
we may consider the antenna resolved. By applying Poynting's 
theorem to this case, the author has obtained the following formula 
for the energy radiated per second or the power emitted in watts as 
electromagnetic radiation from an earthed antenna of length Л 
sending out a wave of length А, and having a mean-square current 
of A? amperes at the base:—160 k? A3/4?— W*. In this case h= 
195 ft., A= 1,350 ft., and A=4-9 amperes. Hence W=80, which 
agrees well with that formed by the actual measurement. 

Greater care should be taken in the construction of primary oscilla- 
tion transformers in the condenser circuit to avoid unnecessary 
resistance losses. The mere twisting together of bare wires or use of 
ordinary stranded cable, or even cables made of fine insulated wire, 
unless properly stranded, is not enough. The circuits should be 
made of tine insulated wire, single cotton covered, plaited in flat 
form. so that each wire is equally exposed. The chief source of the 
damping is undoubtedly in the spark itself. There is a wide field 
open for research in connection with various forms of spark dis- 
charges to ascertain which form conveys to the antenna the largest 
fraction of the power given out by the charging transformer. 

We are then concerned in the next place with the efficiency of 


* The proof of this formula is given in a forthcoming second edition 
of " The Principles of Electric Wave Telegraphy and Telephony." 


reception or the determination of the fraction of the radiated power 
which is captured by the receiving antenna. The current in the 
receiving antenna is generally very small, but if it is large enough to . 
be measured by a bolometer or any form of hot-wire ammeter such 
as the Duddell micro-ammeter with а heater of known resistance, 
then its mean-square value can be found and the power absorbed by 
the receiving antenna measured. 

We have, then, the means of determining the ratio of power 
expended in signalling to the power expended in making the signal. 
Results of some measurements of this kind are recorded in Prof. 
Tissot's interesting monograph, ‘‘ Etude de la Résonance des 
Systemes d’Antennes dans la Télégraphie sans fils." In a certain 
case of a plain antenna 50 metres high and 4 mm. in diameter on 
board the French battleship ‘‘ Henri IV.,“ corresponding with a 
similar antenna at a distance of 1:7 km., M. Tissot shows that, when 
the antenna was charged 20 times per second with a voltage equal 
to a 5 от. spark, the mean radiation was 36 watts, or 1-8 x 107 ergs 
per spark. At a distance of 1 km. the energy picked up by the 
similar receiving antenna was 320 ergs per spark or 6,400 ergs per 
second. At a distance of 1 km. from the sending antenna the mean 
spherical density of radiation was 28:6 ergs per second per square 
metre, and the receiving antenna therefore drained an area of 112 
square metres equal to the product of its own height (50 metres) 
and a width of 2-25 metres, or 1:12 on either side. The receiving 
antenna thus appears to receive а greater amount of energy than is 
due to its own surface. Even then the captured energy was only 
about sth of 1 per cent. of that sent out, and since this latter was 
at most 5 per cent. or 10 per cent. or so of that given to the trans- 
mitter from the external source (battery or alternator), it is seen 
that the entire resultant efficiency was extremely small. Persons 
who hear these figures for the first time are apt to exclaim against 
the inefficiency of radiotelegraphy. 

There is, however, an important point which must be noticed, to 
which M. Tissot has not referred. The energy which is sent out 
from an antenna is not raidated equally in all directions. Hertz 
showed that for а small linear oscillator the radiation varies as the 
cube of the sine of the polar distance and the radiation density as 
the square. It is then easy to show that the horizontal radiation 
density along the equatorial plane is 1-5 times the mean spherical 
radiation density. If, then, we describe а curve whose polar equa- 
tion is r— C sin’ 0 (see Fig. 33) its radii vectores will represent the 
radiation in different altitudes. It is therefore a most valuable 
property of the vertical antenna that it radiates in this manner 
chiefly along the earth and not up into the sky. Accordingly, in 
making estimates of the percentage of emitted radiation which is 
captured we must take the mean horizontal and not the mean 
spherical radiation density into account. 

The matter which has to be borne in mind is that in radiotele- 
graphic stations the standby costs arc so vastly greater than the cost 
of power actually used in signalling that even a large improvement 
in the efficiency of transmission would not greatly reduce the total 
costs. Radiotelegraphic engineers have therefore quite rightly 
directed attention first to securing what may be called efficiency of 
operation—viz., certainty and speed in sending and receiving mes- 
sages as well as in gaining freedom from interference—before dealing 
with questions of energy efficiency. Nevertheless these last must 
be considered in turn, and the means of making exact quantitative 
measurements in connection with the subject is & matter of the 
greatest importance for its further development. It is hoped that 
the methods here described may be found to be of use and valuc 
for that purpose. 

[In our next issue we hope to give an account of the discussion). 
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THE THORNE BAKER SYSTEM OF PHOTO- 
TELEGRAPHY. 


À Paper was read recently before the Royal Society of Arts 
by Mr. T. Thorne Baker, on * Telegraphing Pictures." In 
this Paper the author describes the various systems which have been 
introduced during recent years and then gives details of his own 
system. The following particulars of this, taken from the Jour- 
nal " of the Society, will doubtless prove of considerable interest to 
our readers :— 


In the Thorne Baker process of photo-telegraphy a Caselli trans- 
mitter is employed The half-tone photographs are printed in 
fish glue upon lead foil, and the lines are pressed into the soft metal, 
80 that there is no friction at the style. "This tends to give better 
synchronism, and prevents vibration of the style or tracer. "The 
mechanism of the style is also of an improved type, and the“ needle" 
is so balanced that vibration or chattering” is rendered impos- 
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sible. The receiver is very simple, and is, in appearance, the fac- 
simile of the transmitter. A piece of chemically prepared paper is 
wrapped round the (metal) cylinder, and the current received is 
passed through the style into the cylinder, via the paper. Every 
time current flows, а chemical mark appears on the paper by elec- 
trolytic action, as in the Bakewell telautograph. But the paper is 
sufficiently sensitive to record five or six hundred dots a second ; 
while the receiver is fitted with simple regulating gear by means of 
which the distortion of the currents caused by their passage through 
a long-distance line can be completely overcome. The arrangement 
is seen in Fig. 1. At the sending station we have a metal drum 
revolving, and a style travelling laterally so as to trace a spiral path 
across it; e single line half-tone photograph is wrapped round the 
drums, and the lines in the picture act therefore as interrupters of 
the current sent into the telephone line. At the receiving end, the 
style feeds the paper with current, decomposition is effected, and a 
dot appears each time the sending style comes in contact with the 


Scheme of 
Balancing 


Receiving 


Menton Station 


Station 
Fic. 1.— DIAGRAM SHOWING ARRANGEMENT OF APPARATUS IN THE 
THORNE BAKER System or PHoTo.TELEGRAPHY. 


lead foil, 1. e., when it is between two lines. A weaker current also 
flows through the style and drum in the opposite direction. The 
battery used to supply this current is divided into two componenta. 
In series with each is an adjustable inductance with soft iron core 
and an adjustable resistance, one end of each resistance being joined; 
one end of each battery goes to the receiver, so that the whole 
arrangement acts cs a shunt on it, or on the line. Between the 
sliding contacts of the resistance is a variable capacity. 

It is evident from line tests that when an intermittent current is 
transmitted, such as happens in the trensmission of a half-tone 
photograph, secondary surges are set up differing in phase from the 
original waves, since without the line compensator I have described, 
there is an elongation of each dot, gradually tapering off in the 
manner of а wave-train. By sliding along the various contacts in 
the '' balancer it is easy to make the dots come crisp and clear, so 
that the receiver, ordinarily sluggish and completely useless on a 
long line, becomes exceedingly rapid. 


Fic. 2.— WIRELESS ARRANGEMENT FOR PioTo-TRANSMISSION. 


The necessity for, and great value of, the variable condenser 
only became apparent when I began to transmit pictures by the 
telectrograph from Paris to London, where we have the submarine 
cable to deal with. I had previously made it a part of the balance 
from theoretical motives, but it appears to be cssential when work- 
Ing over а distance of any magnitude. 

Аз to the future, I am experimenting with the wireless arrange- 
ment shown in Fig. 2, which has given the most promise of success 
80 far, though I am at the present moment working out some modi- 
fications of it which entirely change its character. | 

D, is the sending drum, with style. The current interruptions 
actuate a relay, M, which switches on the primary P of an induc- 
tion coil ; 8, the secondary, is connected by the spark gap, capacity 
К and inductance J. In the receiver, G is the jig, C the coherer 
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K, the jig capacity; and the first relay, besides actuating the 
decoherer, actuates a second relay connected through a resistance. 
This relay switches on the current, which produces a black dot on 
the paper attached to the receiving drum, Dr.. The decoherer is of 
special design and works with great rapidity. 


Mr. Thorne Baker has kindly supplied us with the following details 
of the apparatus which he has devised within the last few weeks for 
investigating the effects of capacity, &c., on telegraphed pictures. 
A diagram of the arrangement is shown in Fig. 3 herewith. N isa 
Nernst lamp, whose rays are concentrated by the lens. C to а focus 
on a Shutter of magnesium foil. Е, „у in. square, attached to two 
silver wires, each of ho in. thickness, stretched between W, W. 
MM are the poles of the magnet employed, through which a hole has 


Fic. 3.— Мв. THORNE Baker's APPARATUS FOR INVESTIGATING THE EFFECT 
oF CAPACITY ON TELEGRAPHED PICTORES. 


been bored as in Fig. 3, whilst L is a lens which casts a real image of 
F upon the slit T of a cinematograph camera. Behind this slit the 
sensitive film PQ is wound in the usual way. D is the metal drum 
on which is the half-tone photograph on lead foil; S is an iridium 
tracer travelling laterally, so that it moves spirally over the photo- 
graph; B is a battery and K a variable capacity. 

When К —0, with a battery of voltage V, the shutter F is laterally 


displaced by an amount approximately M . k, where k is a constant, 


and the slit T is illuminated by a corresponding amount. Hence 
the interruptions caused in the flow of the current by the gum lines 
of the half-tone photographs on D are represented on the film by 
tooth-like marks of width depending on the width of the correspond- 
ing lines in the photograph. These records are distorted by 
introducing much capacity in the circuits, but the distortion can be 
counteracted by the balancer " described in the Paper above. 


AN IMPROVED TYPE OF POINT CONTROLLER FOR 
ELECTRIC TRAMWAYS.* 


BY J. P. TIERNEY. 


Summary.—The author describes the early forms and the present 
design of the Tierney-Malone point controller for electric tram- 
ways. This point controller can be adapted to trolley, conduit or sur- 
face-contact systems. He also refers to the modification necessary 
when trailer cars are extensively used during rush hours." 


The number of different routes on a modern tramway system and 
the ecnsequent number of points to be traversed by а car on any 
route renders the operation of the points a matter of some import- 
ance. The stoppage of every car while the conductor gets off and 
sets the points becomes impracticable on а busy system, and the 
provision of stationary pointamen about the roads is ап expensive 
alternative. Hence some method is evidently needed whereby the 
control of the points shall ba in the hands of the motorman. One 
of the first forms of electrically operated point controllers was 
brought out in Detroit, U.S.A., as far back as 1892 and judging by 
the Patent Office applications, the subject has been receiving ап 
enormous amount of attention during the past five years. Before 
describing the standard design of tho ** Tierney-Malone"' point con- 
troller, the author describes the various forms which this apparatus 
passed through before reaching its present state. 

In the first apparatus, installed by the Dublin United Tramways 
Co. in May, 1903, the car equipment consisted of an electromagnet 
placed in a position midway between the two car motors and cen- 
trally across the track. 1% was of two-pole type, and was hung 


* Abstract of а Paper read before the Dnblin local section of the 
Institution of Electrical Engineers. 
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vertically; the two poles facing downwards were elongated in shape 
and fitted with long shoes so that the period of time the magnet 
exerted its influence on the street switch box was extended as much 
as possible. This magnet was energised at will by the motorman of 
the car. The street equipment consisted of two switch boxes, one 
placed before and one after the point ; these consisted of a cast-iron 
box with & manganese steel lid under which was hinged an iron 
armature connected to mechanism for closing the circuit. When 
the magnet on the car passed over this switch box, it exerted 
no influence on the cover of the switch-box, the cover being 
non-magnetic. but lifted the iron armature beneath, which closed 
the circuit trom the trolley wire to an electromagnet fixed 
in a cast-iron box at the point. "This electromagnet then operated 
the point. The circuit of this electromagnet was broken imme- 
diately the car-magnet passed from over the switch box. When 


the car had passed through the point the magnet on the car passed 
over the second switch box which switched the current into а 
second electromagnet at the point which returned the point to its 
If а motorman did not wish to operate the 


original position. 
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through. It is equally applicab!e to all systems of electric traction, 
whether operated on the trolley, conduit, surface-contact, or accu- 
mulator systems. Its principal advantages are: (1) Motormen are 
able to see the point moving before they come up to it; (2) If the 
current should leave the line when the wheels of the car are going 
through the point, the point will not spring over, as it does not de- 
pend on the current for keeping it in any positi.n; (3) the fact of 
a point being fitted with the apparatus does not in any way pre- 
vent the point being operated by the ordinary bar should occasion 
arise. 

Point Equipment.—This cons'sts of а cast-iron box placed next to 
the point, the cover of this box being flush with the street surface. 
This box contains two specially designed stopped solenoids (one 
series and one shunt) placed side by side. A steel spind!e is mounted 
vertically inside the box. This passes out through a packed gland 
to an outside chamber of the box. Mounted on the spindle inside 
the box is а lever having equal arms on each side of the spindle. 
This lever arm is at sucha height that the nose of one solenoid plunger 
pushes against one arm cf this lever, and the nose of the second sole- 


First Contact $ ———— 
Cars travelling in this 


direction 
ge = yo ДАЙ Mba = 


— — ~, 
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Control Box on Street Pole 


Fuses 


1, 84, . Switches 
М, „Shunt Magnet 
M ‚ Series Magnet 
С, . First Contact 
Ce 8 . Second Contsct 
E Earth Wire 
N . Trolley Wire 
Di, De. Discharge Lamps 


DIAGRAM SHOWING ARRANGEMENT OF TIERNEY-MALONE Рогхт CONTROLLER, 


points he did not energise the magnet on thecar. 


The main draw- | 


back to this design of apparatus was the heavy initial outlay for the 


magnet on each car. 

This apparatus was superseded by a design ccnsisting of contacts 
fitted to the trolley wire which performed the function of the street 
switch box. and by the contacts on the trolley heads of the cars 
which performed the function of the car-magnet. This latter form 
worked very satisfactorily, in actual practice from August, 1903, to 
September, 1908, but possessed the disadvantage of requiring а 
special attachment in the form of trolley head contacts being fitted 
to every car. This constituted an item of expense whch was 
really of more consequence on small systems with a small number 
of points than it was on large. | 

The standard equipment as it is now wcrking сп several systems, 
including Dublin, Belfast, Newcastle-on-Tyne, Salford, Hull. Bir- 
mingham, Stoke and Bristol, consists in having each point always 
se: for one particular line; the cars on this particular line do not 
move the point, but the cars going on the other line always move 
ihe point for themselxes and :et it back again after they have gone 


noid plunger pushes against the second arm of this lever. On tcp of 
this vertical spindle in the outside chamber is mounted a lever arm, 
which is connected by a rod to the tongue of the point. Thus, 
when one solenoid is energised, it pushes one arm of the inside 
lever, thereby giving a turning movement of about 15 дер. to the 
vertical spindle; this in turn operates the outside lever arm. and 
thence the tongue af the point. When the other solenoid is ener- 
gised. it pushes against the other arm of the inside lever, thereby 
giving a turning movement in the opposite direction to the v ertical 
spindle and lever arm, consequently shifting (.е point in the oppo- 
site direction. 

The inside of the box containing the solenoids is perfectly water- 
tight, the connection to the outside chamber being by the vertical 
spindle through the packed giand. As this spindle only turns 
through an angle of 15deg.. it is an easy matter to keep the gland 
watertight. A watertight joint between the cover and the edges of 
the box guards against water coming through in that direction. The 
principal advantage of this design lies in the fact that there is not 
one mechanical joint in which wear may take place. There are no 
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holes or pins to wear. The inside lever is securely keyed to the 
vertical spindle, inside the box, and the outside lever is s»curely 
fixed to the top of the vertical spindle, these three b»ing for all prac- 
tical purposes the one piece. Wear of any kind would greatly injure 
the efficiency of the apparatus, as it would increase the air-gap of 
the solenoids necessary to operate the point, thereby losing power 
practically fourfold on account of the law of the pull of an electro- 
magnet. 

The solenoids used are of the stopped type, but instead of the 
plungers pulling their work after them when sucked into the coil, as 
is the general practice, the stop of the solenoid is bored out, and a 
brass rod, screwed into the plunger, passes through the stop. By this 
means the solenoid plungers are used to push instead of to pull their 
work. This arrangement has the advantage that the plunger rod, 
pushing against the inside lever arm, does not necessitate alignment 
or levelling, and further dispenses with the necessity of a mechanical 
joint between the solenoid plunger and the lever. The solenoid coils 
are hermetically sealed, and are further protected by the cast-iron 
casing of the solenoid, which is also waterproof in itsalf. Thus the 
winding is triply protected. 

_ Overhead-line Equipment.—This consists of two contacts. The 
first, or series contact (see diagram herewith), is placed about 50 ft. 
in front of the point. This gives the driver full opportunity of 
seeing that the point has been properly operated before he goes 
through; the second, or shunt contact, being placed at a suitable 
distance after the points. The series contact consists of a pair of 
inverted ramps, secured to the trolley wire. Between these ramps 
is a contact strip or centre-piece, insulated from the trolley wire. 
These are so arranged that а trolley passes along the underside of 
the ramp (and in doing so leaves the trolley wire), and from the ramp 
it passes on to an insulated inset, thence along the centre contact 
strip, under another insulated inset, along the second ramp. and thence 
cn to the trolley wire again. By means of two bridging-pieces over 
th» insulated insets there is no part of this contact from which the 
trolley cannot get current, во that, no matter what position а car 
stops in, it will have the necessary current to start off again. This 
centre contact strip is electrically connected to the trolley wire, 
through the series-wound solenoid placed in the street box at tho 
point. Thus it will be seen that whatever current the car is taking 
from the line when the trolley is passing under this insulated contact 
strip will pass through the series solenoid in the street box at ths 
point as the trolley head makes electrical connection with the centre 
contact strip. The second, or shunt contact, consists of an ordinary 
ear with two hubs attached in the usual manner under the trolley 
wire. Each of these hubs carries a special insulator, and these in 
turn carry between them a contact strip. This strip is insulated 
from the trolley wire, and is so suspended and placed that, when the 
trolley head of the car is passing under the ear, the side of the trolley 
head will rub against and make contact with the contact strip on 
the line. This contact strip is connected to the shunt solenoid in the 
street box through a suitable switch and fuse placed in a control 
box on the nearest strest-pole. The other end of this solenoid is 
connected with the rail. An alternative method of constructing this 
contact is to have it uninsulated from the trolley wire and to mount 
on it а spring contact which connects to an upper insulated fixed 
contact when the former is lifted by the trolley head, the upper con- 
tact being connected to the shunt solenoid. 

А control box on the nearest pole contains three switches and 
three fuses. Two switches and two fuses enable the series solenoid 
to Ъз entirely disconnected from the overhead-line contact when the 
points are being examined or overhauled. The third switch and 
fus» performs the same operation for the shunt solenoid, In case of 
a fault developing on a magnet or a cable going to earth, the fuses 
protect the apparatus from damage and also protect the line from 
being earthed. Two 260-volt 16 c.p. lamps in the control box 
connected in series with each other are permanently connected be- 
tween the wire connecting the second, or shunt, contact with the 
shunt so'enoid and earth, and are therefore permanently in parallel 
with the shunt solenoid, thereby acting as & discharge resistance for 
the colenoid coil, and take up the back E. M.F. which would otherwise 
be set up owing to the solenoid being open-circuited. In the case 
of the series solenoid this function is performed be the bridging- 
pieces, as by their operation when the trolley of the car is leaving 
the centre contact strip it makes contact with the bridging-piece on 
the trailing end of the first contact before leaving the centre contact 
strip. This has the effect of short-circuiting the series solenoid 
before open-circuiting it, and consequently discharging the back 
E.M.F. 

In the case of conduit tramways the contact described above as 


attached to the overhead wire is mounted on one of the conductor 


rails in the conduit, and in no way impedes the passage of the car- 


ploughs. 


Method of Operation.—When the driver of а car approaches а 
point which it is necessary for him to move, he keeps his car con- 
troller on one of the operating positions while the trolley of his car 
is passing under the first or series contact. When the trolley of the 
car passes it will draw its current from this insulated contact, there- 
by drawing the current the car is taking through the series solenoid 
at the point, which solenoid, on becoming energised, will move the 
point to the desired position. When the trolley of the car has passed 
from under this contact the current is cut off this solenoid. The 
car having passed through the point, the trolley passes under the 
second, or shunt contact, which is then made electrically alive, 
thereby sending the current to the shunt solenoid, which throws the 
point back to its original position. If drivers do not require to move 
the point they keep their car controller on the “off” position while 
the trolley is going under the first contact. It is immaterial whether 
the car controller is in the “оп” or **off" position while passing 
under the second contact, either in the case of a car which has 
operated a point for itself, and requires to close it, or in the case of 
a car which has passed through the point in the direction for which 
the point is set. If a motorman were forced to stop with his trolley 
under the first contact, a thing which need not occur except through 
want of judgment on his part, he would naturally take the starting 
current of his car through tho series magnet, and thus operate the 
point. If he did not require to shift the point for his route, he 
would then bring the front of his car close to the point, and operate 
the point by the ordinary points bar. As the firat, ог series con- 
tact, is only 18 in. long, this rarely happens, and need not happen 
at all. 

For continental working, where the use of trailer-cars is extensive 
during the rush hours of the day, this method of working the points, 
which answers all the conditions in Great Britain, would not apply, 
since if the second contact was placed so far ahead as to permit all the 
trailers to pass through before the point were shut back, this would. 
cause considerable delay during the slack period of the day when 
the single motor-cars would be running. To meet these conditions 
we have altered the design in the following details: There is only 
one overhead contact instead of two, that one being the same iden- 
tically as described above as the first or series contact, and being 
placed as before, 50 ft. in advance of the point. Each car requiring 
to open the point does во as explained above, but does not shut it 
back—1.e., the car on each road makes the point for itself. 

The point box then contains one solenoid which is pivoted on 
the bottom of the box in such a way as to-take either of two 
pos:tions, according to the [position of the point tongue. Wheu 
the solenoid is energised by the current the point is operated as de- 
scribed above. The movement of the arm of the inside lever com- 
presses the spiral spring on the rod connecting that arm of the in- 
side lever to the back of the solenoid. When the current is cut off 
the solenoid the pressure between the nose of the plunger and the 
inside lever arm is in consequence relieved, the compression spring 
relieves itself, 'and in so doing turns the solenoid on its pivotal 
mounting from its first position into the second position, which is 
such that the nose of the plunger is brought in front of and in con- 
tact with the second, or opposite, arm of the inside lever. When 
the solenoid is next energised by the current of another car the 
tongue of the point is shifted in the opposite direction. 

The overhead frog on the trolley wire can be operated in oonnection 
with the track point if desired, or can be operated mechanically by 
automatic mechanism. 

This point controller differs from other designs, inasmuch as 
when a car has operated and passed through a point the car 
does not throw the point back, so that this controller permits every 
car to operate a point in whatever direction the driver chooses, It 
also permits the running of an unlimited number of trailer cars if 
desired, whilst any failure of current does not in any way affect the 
passage of the cars or cause the point to spring back. 

At night the position of the point tongue can be shown to the 
motormen by coloured lights on the nearest street pole. 


HEAVY-CURRENT RESISTANCES OF SMALL 
INDUCTANCE.* 
BY E. ORLICH. 


Standard resistances for heavy currents have hitherto only been 
built for direct currents, which necessitate no consideration of the 
inductive effects of the current. But if it js intended to determine 
the power of an alternating current by means of an electrometer, and 
its strength by means of a milli-ammeter, as is done in the Reichs- 

—— d — — 

* Abstract of a communication from the Physikalisch-Technische 

Reichsanstalt, appearing in the Zeitschrift für Instrumentenkunde." 
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anstalt, and as practiscd by Schering with the Salomonson method, 
shunt resistances of the lowest possible inductances are required. 

Maxwell already pointed out that the inductance of two super- 
imposed strips, traversed by the current in opposite directions, is 
smaller than that of round bifilar wires of equal sectional area. 
Bifilar band resistances are, therefore, best for the purpose. more 
especially as in them the cooling conditions are best also.  Resis- 
tances of this type for currents up to 15 amperes were probably first 
constructed by Ayrton and Mather.* The resistances were insulated 
with silk ribbon. Lately, Paterson and Raynerf described resis- 
tances made of water-cooled manganin tubes, in which the induc- 
tance is compensated in an interesting manner. | 

The Reichsanstalt has had such resistances in use for several years. 
The first models were constructed by Feussner. Those for larger 
currents have been somewhat modified. | 


THEORY. 


The heating and the self-induction are the chief elements to be con- 
sidered in constructing the resistances. · 

(a) Heating.—Let a be the length of the piece of sheet metal form- 
ing the resistance, b its breadth, d its thickness. and w its resistance, 
lengths being measured in centimetres and resistances in ohms. The 
metal used is manganin, whose specific resistance is 42 x 10-5, so 
that ! 

| Е 10-5 ohms. 

The heating depends upon the radiating capacity of the metal. 
Since the sheet is doubled on itself, the cooling is only effected by 
one side. Let the maximum load be p watt per square centimetre, 
a number to be fixed by trial. With good petroleum cooling, p=1, 
with air cooling, p is less than 0-08 if the resistance is not to be sen- 
sibly changed by the heat. 

If J is the maximum current, we have J*w— pab. A third equation 
is obtained by. prescribing the difference of potential V between the 
terminals of the resistance when carrying maximum current. This 
is chosen in accordance with the sensitiveness of the instruments 


available. 
V=Jw. 


From these three equations we obtain the following relations :—- 


These relations enable us to calculate the proper length and breadth 
of the sheets for various thicknesses when V and J are given. 

(b) Inductance.—-In order to judge the inductance effects of shunts 
in gencral, let us consider an arbitrarily constituted resistance, 
ACB (Fig. 1). inserted across a circuit containing an alternate-current 
generator, G. Let the main current be J. From À and B the shunt 
current J, is shunted into the measuring apparatus D. Now, accord- 
ing to Maxwell's views, the quantity of induction effect can only be 
specified in closed circuits. ACB is an unclosed circuit element. 
Hence the inductance of ACB, and therefore also the P.D. between 
A and B, is a physically undefined quantity. The rcading of the 
apparatus D does not depend upon it, but depends upon the P.D. v 
at the terminals of D. To determine it we must consider the circuit 
as consisting of the two loops GACBG and DACBD. If the current 
through D is negligible, the law of inductance gives for DACBD 


ОФ 
—v+JW=— 3t 
where & is the total flux of induction through the loop. 
periodically furnished by the chief loop GACBG only. 

Instead, therefore, of having to deal with the inductance of an 
arbitrarily constituted shunt, АСВ, we only have to deal with the 
mutual induction of the main circuit and the branch circuit. This 
makes it clear why, with a general resistance, the position of the 
leads with regard to the main current terminals and to the measuring 
instrument is of importance. If the leads to D are attached close 
to ACB, making the surface DACBD nearly zcro, the induction com- 
ponent of the P.D. in this circuit nearly disappears, and v becomes 
equal to the ohmic gradient of potential; this is the line taken by 
Paterson and Rayner at Campbell’s suggestion. 

If, however, the resistance has a form in which the terminals 
A and B are close together (Fig. 2), we are justitied in speaking of 
an inductance of ACB, that being now a closed circuit. But the 
inductive potential gradient is now not only produced by the induc- 


* Proc. Phys. Soc., London, XI., p. 269, 1802. 
t Journ. Inst. Electr. Eng., XLII., p. 455, 1909. 
і Campbell, THe EtkcrRICIAN, LXI, p. 1,000, 1908. 


This is 


tion flux due to the current in ACB (self-induction), but also by that 
due to AGB (mutual indüction) In addition, the mutual induction 
of AGB and ADB affects the P.D. at the instrument terminals, which 
alone determines the deflection. In order to reduce this mutual 
induction practically to zero, the leads to А and B must be made as 
far as possible bifilar on both sides. This, therefore, applies also to 
wires led from the junction between the copper and manganin strip 
to the shunt terminals. 'This was not always done satisfactorily 
in the older forms of the apparatus to be described. If a quadrant 
electrometer is to be used, they must not be put side by side over a 
great length, since the capacity of the quadrants is thereby incon- 
veniently increased. 

To sum up: The induction effects in bifilar sheet resistances are, 
with proper arrangement of the leads, almost exclusively due to the 
self-induction of the resistances themselves. Fer this the author 
deduces the formula | 

: у log, ) 


4. 4 24 Ah dy 
0 7 +24)—2ф(+4)у+ 0-204)! 


3 — ^5 
In this formula d is the thickness of the manganin strip, which is 
folded double, with a thickness, A, of insulator between the two 
halves, b js the width of the strip, and ф (x) is a function expressed 


Fio. 2. 


by a*log,r, the values of which for various values of z may be 


gathered from the following auxiliary table :— 


Table Т. 

, [ 

(€ | ф (=) х ф (х) 
0-01 — 0-0005 . 10-1 0-11 — 3-232.10-* 
0 02 —0-0063  , 0:12 — 4397 „ 
0-03 —0 0284 „ 0-13 — 5827 „ 
0-04 — 0.0824 „ 0˙14 — 7.553 „ 
0-05 —0872  ,, 0-15 — 9604 ,, 
0-06 —0-3646 „ 0-2 — 25.751 „ 
0-07 —0-6385 „ 0-25 — 5415 „ 
0-08 —1-0345  , 0:3 — 9152 „ 
0-09 —1:5799 „„ 0:4 — 234.6 „ 
0:10 — 2.303 „ 0-5 — 433.2 „ 


| 


On putting h=0 it is scen that L only depends upon the ratio d/b ; 
this means that the inductance of a bifilar strip returning upon itself 
is not changed when both sides of its rectangular cross-section are 
increased in the same ratio. (This is shown to be true from Maxwell’s 
induction equation.) 

Ав regards the practical limit of admissible inductance, it depends 
upon the extent to which the phase difference between main current 
and P.D. at the shunt terminals interferes with the correctness of the 
measurements. | 

Let it be required to ineasure an effective current, J, displaced by 
a phase angle, G, with respect to the E.M.F. To measure it with 
the electrometer а nearly inductionless resistance is inserted in the 
circuit. The P.D. 5 at the terminals has a very small phase dif- 
ference, д, with respect to the current J. Then, in measuring the 
effective current, the electrometer gives a deflection proportional 
to ЕЈ cos (- O), whereas the value sought is EJ cos œ. The error 
produced by 0 is the greater the greater the phase displacement 
$ between E and the working current J. With a phase displace- - 
ment of 90 deg. the deflection should be zero, whereas it is really 
proportional to EJ sin Q, or, since 0 is very small, to EJọ. On ex- 
pressing this quantity as a percentage of the corresponding maximum 
energy EJ, we obtain 9. 

If, therefore, an accuracy of 0-1 per cent. is required in measure- 
ments with an inductionless load, and the absolute amount of this 
error is kept the same for all phase displacements for constant E and J, 
д must be less than 0-1 per cent. But, approximately, 0— »L/W, 
where L is the small inductance of the resistance W. 
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The length of the bifilar strip being a/2, we may put as a first | soldering the copper strips k together and drawing them together by 


approximation 
pale N. 2d, 
3 b 
Also W=ca/bd, 


where c is the resistivity of the strip. Hence 
2 
д= 3 (Зла + 2d). 


For manganin c= 42, 000, and at a frequency of 50 we have w=314. 
Hence 


1 
and for the limiting value 0 1/1, O00. 
3 
а? + ghd = 0-032. 


Hence, finally, for h=0, d— 0-18 em.; and for h 0-1, d— 0-12 cm. 
It remains to discover whether the ohmic resistance of the strips 
is increased in the case of alternating currents by the stream lines 
being crowded towards the insulating layer. The author shows 
that even at high frequencies the error thus introduced does not 
exceed a few parts in a million. 


t. 


CONSTRUCTION OF THE RESISTANCES. 


We have seen that both as regards inductance and heating the 
strips should be as thin as possible. But this principle must not be 
carried too far, since very thin sheeta are liable to changes of resis- 
tance through oxidation. For general purposes a thickness of 
0-5 mm. is well below the limit calculated. Only in resistances as 
low as 1/1,000 ohm has this limit been exceeded, so as to retain con- 
venient dimensions. Onthe other hand, a sheet only 0-1 mm. thick 
was selected for a resistance of 1 ohm, as otherwise the width of the 
strip would have become too narrow. 

In Table II. are given the dimensions upon which the constructions 
were based. Actually, the exigencies of execution caused them to be 
slightly different. 


Table IT. | 
w, V, J, p, d, а, | b, | 10 
ohm volt. amp. | watt/sq.cm. em. | em. cm. watt 


The resistances were so chosen that successive amounts had an 
approximate ratio of 1: 3. Resistances down to 0-1 ohm were air- 
cooled. Lower resistances were cooled in petroleum. 

In Table III. are given the calculated inductances of the above 
resistances for three different distances, Л, between the strips. The 
last line gives those inductanoes which for a frequency of 50 would 
make д= 1/1,000. 


Ilaable III. 
1/03] 01 0-03 | 0-01 | 0003 | 0-001 
h ohm. ohm. ohm. ohm. ohm. ohm. ohm. 
Inductances in em. 
0-0 mm 9| 60 22 7 2˙4 2-9 3-9 
0:5 „ 71 | 139 54 . 17 5-8 5-0 5-8 
10 „ 122 | 203 82 26 9-1 7˙2 |. 6-7 
Limiting | | Ж. | | 

value 3, 180 | 956 318 Е 9-6 3:2 


96 | 320 


Only the values of L for the lowest resistance 0-001 ohm transcend 
the limiting value, so that in measuring the power of an alternating 
current a small correction becomes necessary in this case. 

The air-cooled resistances are insulated by means of silk ribbon. 
Their construction requires no further comment. 

The strips of the resistances 0-03, 0-01 and 0-003 ohm are about 
50 cm. long, or 25 cm. when folded. To facilitate cooling they are 
mounted as shown in Fig. 3, which represents the 0-003 ohm resis- 
tance. The strip is cut into three pieces and bent over a wooden 
former. Copper leads z are soldered hard at e and f. After soldering 
all three parts are attached to the wooden former, and the ends ad 
and eg are made of equal length. At all the four ends d a c g copper 
strips k of section as shown are hard soldered. The resistances are 
then provisionally adjusted by filing down the strips, which originally 
are made a little too wide. The resistance is then built up by soft 


screws while the solder is liquid. This gives the circuit edabcg f. 
Varnished mica strips are inserted between the strips. The mica is 
doubled in the case of the larger strips. The distance between the 
two manganin strips is thus made to range from 0-2 mm. to 0-5 mm. 
This distance might be considerably reduced, but this is not advisable, 
as thinner mica strips are easily injured. The resistance strips are. 
drawn together where necessary by insulated screws. 

The copper leads zz are also made bifilar, and consist of copper 
strips of the same width as the manganin strips, so that the current 
lines may be distributed evenly over the latter. The copper strips 
are separated by an ebonite plate 0-5 mm. to 1 mm. thick, and are 
soldered at their upper ends to the copper blocks PP, to which the 
cables are attached. These also should be bifilar, though at low 
frequencies some latitude can be allowed. 

The terminals of the shunt circuit are attached at the junctions 
of the copper leads and the manganin strips. The wires are led over 
the latter to the shunt terminals QQ, with the greatest possible 
approximation to a bifilar arrangement. 


NN ХУМ 


{ natural size, 


Fic. 3. 


The case enclosing the resistance consists of a brass tube, M, 8 ст. 
wide and 20-5 cm. long. At its upper end it bears an ebonite lid 
divided along a diameter. The lid is attached to the copper blocks 
PP by means of screws from below. The holes near the upper rim 
are for the outflow ot petroleum. А short tube, R, is inserted in the 
bottom. It is 5 cm. in diameter, and clasps another which is attached 
to the bottom of a petroleum bath. This latter tube is nearly filled 
by a turbine, Т, which drives the petroleum upwards. and causes 16 
to flow out at a rapid rate through the holes above. When the power 
is about 100 watts the petroleum bath must itself be cooled by a 
water bath. 

In the case of the resistance 0-001 ohm a somewhat different 
arrangement is adopted. Owing to the high power consumed 
(1 kw.) the petroleum bath has to be cooled by the circulation of 
water through it. т. 

The resistances have about one-eighth of the inductance of similar 
resistances made of round wires. 
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RADIOTELEGRAPHY AT THE INSTITUTION. 


The reading of two Papers dealing with radiotelegraphy 
on the same evening at the Institution of Electrical Engi- 
neers marks an epoch in the history of the Institution— 
at least that was one opinion expressed at the meeting. 
From the standpoint of the function to be fulfilled by the 
Institution, it certainly seems desirable that the Papers 
read should occasionally treat of some of the less hack- 
neyed topics in the gamut of electrotechnies ; and yet it is 
necessary to go back as far as the Paper of DUDDELL and 
TAvLoR—the first Paper dealing with scientific measure- 
ment in wireless telegraphy read before the Institution— 
before we come to an instance of a previous communication 
on this subject. The occasion seems, therefore, to emphasise 
the fact that we have arrived at yet another stage in the 
development of this new and interesting branch of science. 

That Papers on this subject are welcomed is evidenced 
by the attendance which, in wireless parlance, may be de- 
scribed as of considerable amplitude, in spite of the damp- 
ing due to the weather ; such a gathering of people known 
in the radiotelegraphie world is only rarely seen. 

We are accustomed to hear interesting facts and novel 
suggestions from Dr. FLEMING, and this occasion was no 
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exception to the rule, his Paper, which dealt with measure- 
ments in radiotelegraphy, containing descriptions of nu- 
merous interesting devices and their applications. Radio- 
telegraphic measurements of the kind mentioned by him 
have become of special importance at the present time, 
not because there do not already exist methods and appa- 
ratus of considerable refinement for carrying out deter- 
minations in such laboratories as are blessed with great 
instrumental resources and large funds, but rather owing 
to the fact that there are now numerous colleges and 
smaller private laboratories where the simple arrangements 
and inexpensive apparatus will prove of high practical 
value, alike to the teacher and the student. 


Touching briefly upon one or two of the main features 


of the Paper, it may be said that spark-counters have 
become of greater value now that the use of short-gap 
methods are coming into prominence. Dr. FLEMING'S 
spark-counter appeared, however, to have been used some- 
where near its upper limit in the case of the discharges 
from the “Telefunken” type of Wien gap, since the sparks 


were hardly capable of being separately counted; and it 


should be borne in mind that there are certain other types 
of gap which discharge at а rate many times greater. 

From the point of practical wireless telegraphy the chief 
interest of the Paper is contained in the concluding sec- 
tion, which deals with plant efficiency.. This question is 
one which will have to be tackled in its entirety later on. At 
present there does not seem to be a simple way of arriving 
at the antenna efficiency experimentally, except by the 
method of differences as adopted by Dr. FLEMING; but 
this does not give results which meet with general ассер- 
tance. Thus, the value for the watts radiated is arrived 
at by taking measurements of the high-frequency resis- 
tance of the aerial wire. The experimental values for 
the latter being, however, subject to some doubt, the 
actual value of the 1adiated watts is equally a doubtful 
quantity. It is relieving, therefore, to remember that, the 
total inefficiency between transmitter and receiver being 
so great, but small importance attaches to the accuracy 
with which the efficiency of the radiation-production Bo 
cess is arrived at. 

The second Paper, by Маат W. Н. EccLES and A. J. 
MAKOWER, also dealt with the question of efficiency, and 
in this case concerned the short-gap method, as employed 
by von LEPEL. The overall efficiency has been stated to be 
somewhere in the neighbourhood of 50 to 60 per cent., but 
no precise data have hitherto been available. 
pected that a somewhat greater efficiency may be obtain- 
able by those who have been working for some time at 
developing the method; but the difference between the 
above figure and the best value found by the authors, 
namely, under 15 per cent. is too great to be explained 
in this way. It is, therefore, probable that until more 


evidence is forthcoming, this latter value will be looked 


upon as nearer to the mark ; it is only a little higher than 
the figure obtained by Dr. FLEMING for the ordinary spark 
method, and agrees fairly well with the value (19 per 
cent.) given for the efficiency of conversion of the Poulsen 
arc at something near the same frequency. 

After the Papers there remained but little time for dis- 
cussion, Mr. J. E. TAYLOR had some useful criticisms to 


make, but otherwise the remarks were not of any im- 


10 per cent. for abroad or for 


of the mine manager." 
to suggest that the book might be condensed, and, with much 


It is to be ex- 


portance. This is the more to be regretted, as there were 
present several potential critics whose views would probably 
have proved interesting.. But, perhaps, it is that a feeling 
of diffidence—which is “already well-known when the sub- 

ject dealt with is, say, cables—again prevailed, with the 
result that the meeting was deprived of much that is 
instructive. It is to be hoped that the meeting of last 
week may prove to be the forerunner of many such another. 
To produce the right sort of Paper it appears to us that we 
ought to appeal to the worker ia the practical domain of 
wireless telegraphy to associate himself with & theorist as 
collaborator. Such a combination might usefully deal with 
many points of practical importance upon which our know- 
ledge is mostly theoretical; and there is little doubt 
that their communication would be read with interest by 
the steadily expanding circle of readers interested in this 
fascinating subject. 


REVIEWS. 


. (Copies of the undermentioned works oan be had from The Electrician Office, 
free, on receipt of published nos sung * for books published under 3s. Add 
gn 


—— 


The Electrical йр of Oollieries. Ву W. GaLLoway Duncan 


and Davip Penman. (London: Scott, Greenwood & Son.) Pp. xvi. 
—515. 108. 6d. net. 

In the preface we are told that, In works of this nature, the 

knowledge of the electrician must be linked with the experience 

Having read it through, one is tempted 


advantage to the reader, if it also contained more evidence of 
practical experience on the part of the electrician and some 


knowledge of the blue pencil on the part of the mines’ manager. 


On the first page we are informed that the subject of elec- 
tricity forms а very profitable and fascinating study, and, if 
properly handled, may be made more interesting than the finest 
romance." Апа, in fact, parts of the book appear to us more 
like à romance, the plot being exemplified in the following : 
* The mysterious building up of an electric current through 


the mere revolving of а mass of insulated conductors in the 


heart of à magnetic field, the little less marvellous passage of 
the current so generated through suitable mediums to the 
motor, and the subsequent conversion of the electrical energy 
to mechanical power on the motor shaft, is all so subtle and 
so wonderful that the interest of the student cannot fail to be 
awakened and seized with an irresistible desire to learn the 
why and the wherefore of this astounding cycle of change." 
Electricity appears as the villain of the romance; thus: “ To 
some it represents some vague, unexplainable force fraught with 
secret perils that terrorise the untaught mind." The happy 
end is found in the statement that Man, as the fruit of his 
untiring genius, has been able to harness and utilise (the villain) 
towards the fulfilment of his aims and purposes." 

It is the authors’ intention, in the first place, to teach the 


theory of electricity to the mining industry, and, secondly, to 


give a description of every application of electrical power to 


‘mining that has been successfully attempted. These objects 


are worthy of the commendation of the electrical industry, 
particularly as the authors set out with the intention of demon- 
strating the superiority of that power over other forms of 
power for transmission underground. 

We cannot compliment the authors on their elementary 
explanations ; in fact, we think a student who has not had the 
advantage of electrical training elsewhere would be misled. 
For example, we picture the inventive student absorbed in the 
possibility of doing away with the existing oil safety lamp 
underground on reading this statement: If in a dark room 
we place the zinc under the tongue and the silver in the night 
place between the gum and the cheek, and if the nervous system 
is at all sensitive a feeble light will be emitted.” And we do 
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not think he would get a good idea of a permanent magnet from 
a description of this kind: Bar magnets, if made of steel, 
are permanent magnets; they begin to lose their magnetism 
soon after the magnetising power is withdrawn." Again, in 
classifying materials in the order of their alleged insulating pro- 
perties, the authors place water as an insulator, as follows : 
„Marble, slate, . . oil, . . sulphur, resin, water (perfectly pure), 
gutta percha, . . air(dry)' In a later chapter on safety the 
student is recommended to transfer this classification " to 
memory." Would the authors be absolved from blame by reason 
of the parenthesis (“perfectly pure”) if a student, having carried 
out their recommendation, replaced oil in a switch by water under 
the impression that he was thereby improving the insulation ? 
The definitions, apparently extracted from different text 
books, would be less confusing if the data were carefully con- 
densed and checked. At present “ 1 watt is the power developed 
when 44-25 ft. lb. of work are done per minute.” Yet on the 
same page “1 kw.=44-240 ft. Ib. per minute." It is dis- 
appointing to find such a discrepancy as this after reading 
that Electricity is measured in well defined and accurately 
determined units.” | | 
With regard to the second object, the category of the applica- 
tions of electrical power is fairly complete ; but the descriptions 
are tedious and often somewhat contradictory and ambiguous, 


the authors having an unfortunate knack of puting things in a |. 


way which gives the student the maximum amount of thinking 
to grasp the meaning. The intentions are good. It is a pity 


that some of the illustrations are from poor blocks—apparently |: 


old ones that have done service before in manufacturers’ cata- 
logues—as they tend to take some quality from the general 
finish of the book, which in other respects reflects credit upon 
the taste of the printer. | 

The book тау be useful to anyone requiring a little insight 
into electrical. work, but students should not take the 
data too seriously, or act upon the technical advice in detail 
without reference to some further authority. The authors 
have tackled а very wide range, and they could hardly be 
expected to give the best advice on all sections of a subject so 
far-reaching. . „ pet | : 

To those electrically trained students who require an insight 
into colliery work the book тау be of greater service, par- 
ticularly those chapters which deal with different modes of 
transmitting power as compared with electricity, and they 
may glean something here and there from the precautions 
which are given as being necessary to avoid undue risks in the 
use of electricity in fiery mines, but this subject is receiving во 
much attention nowadays that the authors will shortly need 
to revise their work to bring it up to date. Н. W. С. 
The Internal Combustion Engine. By H. E. Wimpenris, (London: 

A. Constable & Co.) Рр. xii.— 326. 6s. net. 

The rapid advances made during the last few years have 
rendered most of the existing text-books dealing with internal 
combustion obsolete, and therefore the present work is welcome 
on account of its having brought the existing state of know- 
ledge more or less up to date. The work is the first attempt 
in an English text-book to deal with the variable specific heat, 
which greatly alters the theoretical aspect. The author has 
treated this at considerable length, and this treatment will be 
found of great service to those wishing to obtain some know- 
ledge as to what is taking place inside the cylinder. At the 
same time we confess to a certain feeling that the arrangement 
of the subject matter might have been very materially im- 
proved. The calculations on variable specific heat are in 
themselves complicated and tedious, and require to be set 
forth clearly and in a logical order. 

Mr. Wimperis gives much valuable information, but it is 
mixed up with a great deal that in the present state of know- 
ledge is purely speculative. and this may tend to a great deal 
of ambiguity in the minds of the reader who is not already 
familiar with the subject. The work deals not only with the 
theory of the gas engine but with а good deal in the nature of 
petrol motors and gas producers, much of which we consider 
would have been more appropriate in an independent text-book, 
as it is a subject of such magnitude and difficulty as to require 
independent treatment, F. W. B. 


The Weights and Measures. Acts, 1878-1904. By J. DEVONALD 
.FLsTCHER. (London: Sherratt & Hughes). Pp. хіх. + 122. 5s. net. 


Although most people take part daily in commercial and other 
transactions which involve processes of weighing and measur- 
ing, but few are acquainted with the law governing these 
operations. Until recently one was obliged to consult bulky 
works on Local Government or other branches of local 
administration when information was required as to the law 
relating to weights and measures, and the author has rendered 
good service by collecting in а handy volume the practical 
provisions of the various statutes governing operations which 
are of dailv occurrence and are of considerable importance in 
trade and commerce as well as in domestic affairs. On the 


whole, the author has executed the work of compilation and 


revision very well, and his legal notes and references to decided 
cases are adequate. Electrical engineers are more particularly 
interested in sec. 6 of the Weights and Measures Act of 1889, 
and in the Order in Council (of August 24, 1894), relating to the 
imperial ohm, ampere and volt, but only the schedule to the 
Order in Council is given. There is moreover an error (no doubt 
due to the printer) in the definitions of the standards of electrical 
current and pressure, the first lines in secs. 2 and 3 having 
been transposed. Notwithstanding these and other minor 
blemishes, which will no doubt be removed when a new edition 
is published, the work can be recommended to traders and others 
who wish to have a cheap and handy guide to the law governing 


weights and measures. 


ELECTRIC POWER PROBLEMS IN STEEL PLAN TS.“ 
| BY R. TSCHENTSCHER. 


Summary.—The author describes the application of electric power to 
finishing mills, steel- making mills and self-contained steel mills. Next, 
taking as an example the works of the Illinois Steel Co., he considers the 
utilisation of waste heat, exhaust steam turbines and the improvement 
of power factor. | 

Previously to September, 1904. the capacity of electric power 
plants in American steel mills varied locally from 200 kw. to 3,000 kw. 
The largest units were of approximately 1,000 kw. capacity, and 
only direct current at a pressure of 250 volts was used. The first 
steel mill power plant of any magnitude consisted of a 4,000 kw. 
station containing two 2,000 kw. 25-cycle three-phase 2,200-volt 
steam-engine-driven generators, and was put in operation during Sep- 
tember, 1904, at the south works of the Illinois Steel Co. | 

Steel mills may be divided into four general classes, viz., (1) 
Finishing mills, or those that buy steel in the shape of blooms or 
billets and reduce them to а commercial form. (2) Steel- making 
mills, or those that buy iron and other materials needed in making 
steel. (3) Self-contained steel mills, or those that buy the raw 
materials necessary to make iron. (4) Self-contained steel mills 
which also supply power to auxiliary plants or other consumers. 

The electrical problems differ somewhat in the mills as thus 
classified. In finishing mills the electric plant usually consists of a 
direct-current steam-driven station of from 200 kw. to 1,000 kw. 
supplying power for table motors, cranes, conveyors, lights, &c. No 
alternating-current power is used and the maintenance is а simple 
matter. The future problems of such a plant may result in the 
installation of motors to drive the mill rolls and the installation of a 
modern efficient generating system. | | 

In existing steel-making mills (class 2) the electric plant, though 
similar to that of (1), is of somewhat larger capacity, ranging from 
400 kw. to 2,000 kw. The power demand is also for a similar purpose, 
and a mixed alternating-current and direct-current system is not 
required. The future problems of such a plant are similar to those 
of (1), except for the development of the electric steel furnace. 

. In existing self-contained mills (class 3) the electric plant problem 
is virtually a local one. A few general remarks may, however, be 
made. The electric power plants of such mills range from 500 kw. to 
10,000 kw. capacity, the larger capacity depending upon whether 
motor-driven rolling mills are in service. and other considerations 
of large power demand. In plants without motor-driven rolling 
mills a single direct-current system often exists, which, when pro- 
perly arranged. makes for a decidedly simple and easily maintained 
equipment. The power demand consists of: (a) Ore-handling 
equipment, such as unloaders, conveyors, distributors, &с. (b) 
Sundry blast-furnace service, such as raw material supply cars, 


* Paper: somewhat abbreviated, read before the American Institute 
of Electrical Engineers. 
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skip hoists, &c. ^ (c) Steel-furnace application, such as raw material, 
hot metal and scavenger cranes, charging machines, stripper cranes, 
&c. (d) For the sundry rolling mill purposes as previously 
enumerated. In mills without large concentrated power demand 
the ‘problem of installing storage batteries is a local one, and will 
depend frequently on the ore-handling equipment. If this be con- 
siderable, or if located some distance from the power plant, then 
questions of power plant capacity or of voltage at the ore-handling 
plant may be solved advantageously by proper storage battery 
installation instead of added direct-current generators in the former 
case and alternating-current generators and converters in the latter 
case. Where such ore-handling load does not exist, the station 
power fluctuations will in general not be over 10 or 20 per cent., and 
sufficient generating equipment only is needed. This equipment 
may be operated at a high load factor, the necessary maintenance 
being attended to on Sunday when the rolling-mill load does not 
exist. The desirable arrangement of simplicity and uniformity of 
equipment which exists in every industry is most pronounced in 
mill work on account of the comparatively large repair expense, the 
inefficient operatives, and the costliness of delays. Therefore, a 
single generating system with simple distribution is desirable and 
feasible in plants of this kind. ES 

In plants with motor-driven mills or other sources of considerable 
power demand, the problem becomes rather complicated. Again, 
it is one of local treatment, though no doubt a few general principles 
may apply. The generating requirements will in most cases result 
in an alternating-current equipment. If the plant is an existing 
one and inefficient rolling-mill engine and boiler equipment is to be 
replaced by motors operated by means of efficient power generated 
in the vicinity of the blast furnaces so that blast-furnace gas may 
be utilised, then the commercial limitations will not usually admit 
of replacing the existing direct-current generating station. A second 
station must be built, either adjoining the direct-current station or 
at some more advantageous point. Proper electrical connecting 
apparatus between the two stations must be supplied. This will 
usually consist of a converter floating between the two station 'bus 
bars. The advantage of this arrangement cannot be overestimated, 
as operating conditions will usually be such that at stated intervals 
(Sundays) either station may be shut down in whole or in part. The 
selection of proper alternating voltage may also be a local one, 
though the experience of the last five years shows that the increase 
of electrical application in steel mills is во rapid that а pressure of 
léss than 6,600 volts for local generation and distribution will no 
doubt result later in an unwieldy arrangement of switchboard and 
cable equipment and distributing feeders. The frequency of 25 
cycles, now used almost exclusively, is most suitable, and nothing 
has yet appeared to indicate that a higher or a lower frequency 
would be more desirable. 

It will no doubt be of some interest to discuss specifically a few of 
the electrical problems encountered in a large steel mill. For this 
purpose the plant of the Illinois Steel Co. at South Chicago will be 
outlined. This plant comes under classification (4) and is a good 
example of the self-contained steel mill. Its development during 
the last five years has been remarkable. Prior to September, 1904, 
the electrical equipment of this plant consisted of a direct-current 
generating equipment of 2,900 kw. at 250 volts pressure. Even at 
that time this was the largest electrical installation in an American 
steel plant. The electrical power demand consisted of that usually 
found in mills under classification (3), viz., all classes of cranes, mill 
tables, and miscellaneous equipment, illumination, &c. Since that 
time additional blast furnaces, ore-handling equipment, steel-making 
mills, finishing mills, and two cement plants have been added. 
Where steam engines had been used at blast-furnace skips, motors 
were installed and the cost of operating was reduced. Where steam 
engines had been used for ore handling and for all new ore-handling 
equipment, motors were installed, the output increased, and the 
cost reduced. Where new rolling mills were designed, motors on the 
main rolls were specified, with consequent increased tonnage at 
lower fuel and maintenance costs. Where new cement mills were 
installed, motor drive was employed throughout and power obtained 
by means of high-voltage transmission lines from an efficient power 
plant. Again the output was increased and the cost reduced. 

In short, the electrical installations at this plant have during the 
last five years resulted in an equipment approximately as follows: 
2,000 motors, totalling 75,000 н.р. ; 1,500 arc lamps; 16,000 kw. 
of alternating-current generators, 9,000 kw. more being in hand ; 
3,000 kw. of direct-current generators; synchronous converter and 
motor-generator equipment, 6,500 kw. ; 1,200 kw. of storage batteries 
and 31,000 kw. of transformers. The variety of the equipment 
may be judged from the various existing voltages; namely, 250- 
volt direct current; 110, 440, 1,100, 2,200 and 22,000-volt alter- 
nating current. This plant comes under the heading of evolution 
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plants "—that is, plants wherein steam and hydraulic equipment 


have been in process of replacement by electrical equipment. In 
new plants the large variety of voltages mentioned above would be 
avoided. | 

One of the problems in steel mills now receiving considerable 
attention, and which in the future will be one of the real engineering 
problems, is the conservation of waste heat. The existing waste 
heat at open-hearth furnaces forms an enticing point of attack; 
this waste may be eliminated by replacing such furnaces by electric 
steel furnaces. These furnaces will be mentioned later. However,: 
the waste heat at rolling mills does not as yet appear to be capable 
of satisfactory elimination. All steel before being rolled must be 
heated so that an even temperature, and hence even consistency 
throughout the piece, will result. Producer-gas furnaces are now 
used almost exclusively for this purpose. The stack temperatures 
are usually very high, being between 800°F. and 1,200°F. These 
temperatures may readily be reduced by passing the gases through 
suitable steam boilers to provide steam for turbine-generators. It 
is not at all improbable that instances exist where with proper installa- 
tion of boilers, regenerators, turbine-generators, and roll motors, a 
rolling mill may be made a self-contained unit, obtaining from its 
present waste heat sufficient power to supply electrically the entire 
requirements of the mill, including the roll motor, table motors, 
crane equipment, lights, &c. 

The utilisation of the energy remaining in the exhaust from non- : 
condensing engines and from compound engines is now receiving 
serious consideration, the large amount of energy being wasted in 
engine exhaust steam in non-condensing engines being roughly 
estimated at 50 per cent. of the total available energy. The rolling 
mill engine appears to offer а very desirable point of attack in this 
connection. However, the writer wishes to emphasise the fact that 
there are many other places in most steel plante where this problem 
might better be attacked from the standpoint of permanent equip- 
ment. By attaching & low-pressure turbine equipment to the 
exhaust of a non-condensing rolling-mill engine a premium is put 
on the retention of that engine in service. The superior operating 
and cost advantages of motor drive over reciprocating-engine drive 
(with accompanying boiler equipment) cannot be taken advantage 
of. The steam engine with a tail in the form of а turbine-generator 
will be much more difficult to get rid of. It would therefore appear 
that the other weak points about the mill should be first seriously 
investigated. : | 

The steam-engine blowing equipment at many blast-furnace 
plants consists of well-built compound engines. The possibilities 
here for low-pressure turbine installation are very great. At a 
plant which recently came to the writer’s attention, four blast fur- 
naces receive blast from eight modern condensing blowing engines. 
Roughly, the amount of steam required by these engines is 300,000 Ib. 
per hour. By the addition of less than 100,000 Ib. these engines 
develop their required power with exhaust at 16 lb. absolute. These 
400,000 Ib. of steam would be sufficient to supply & low-pressure 
turbine-generator capacity of approximately 15,000 kw. The 
power station installation might consist of three 5,000-kw. units. 
Sufficient power would be available to convert all the mills at this 
plant to electric drive. 

One of the electrical problems at the plant of the Illinois Steel Co. 
which may be of interest concerns the installation of additional 
generator capacity. A solution of the problem which contains 
many admirable points was an installation of a low-pressure turbine 
so designed that high-pressure steam up to full capacity will be 
economically utilised. Compound condensing reciprocating engines 
in the power station and in an adjoining blowing engine station will 
normally supply the steam for this turbine which will be of 9,000 kw. 
capacity. Each compound engine will be so arranged that it may 
exhaust into the present condenser, or into the turbine main at 
slightly above atmospheric pressure. In case of insufficient low- 
pressure steam, the deficiency may be supplied from the high- 
pressure main, the turbine being so arranged that this high-pressure 
steam will be economically employed by means of a separate valve 
and nozzle chamber. Should no low-pressure steam be available, 
the full capacity at high-pressure steam may be obtained. The 
condensing equipment will be adequate, the yearly calculated 
vacuum averaging better than 1 in. absolute pressure. Reliability 
and economy are the predominating features in the installation. 
The operation will be watched with interest and it is expected that 
gratifying results will be derived. 

Another problem at this plant which may be of interest was the 
improvement of the power factor. The installation of alternating- 
current roll motors, miscellaneous small alternating-current motors, 
and the expansion of cement mills where the sole drive is by induc- 


tion motors, has so affected the power factor that at present the 


station power factor is not over 70 per cent. The largest item in 
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bringing about this condition is a load of approximately 7,000 kw. 
of induction motors at a cement plant supplied by a 10-mile trans- 
mission line of 22,000 volts stepped down to 440 volts. The question 
of power-factor correction resolved itself into the installation of 
“ synchronous condenser" equipment. A detailed study of this 
case was made; the following items give the points at which loss of 
energy would be reduced, a loss that could be expressed commer- 
cially, most of the factors being the components which influence 
combined efficiency: (a) At station generator fields, due to less 
excitation being required as the power factor improved. (b) In 
station cables and switchboard equipment, on account of less current 
at improved power factor. (c) In step-up transformers, due to 
improved power factor. (d) In transmission line, due to less current 
and improved power factor. (e) In step-down transformers for the 
same reason. (/) In step-down transformer wiring and switchboard 
equipment. i 

To offset the foregoing there is the energy required to operate the 
so-called synchronous condenser. With a delivered load of approxi- 


mately 7,000 kw. at 70 per cent. power factor, the over-all efficiency 


is approximately 83 per cent. The installation of two 1,650 kilovolt- 
ampere synchronous condensers will raise this over-all efficiency to 
87:5 per cent., the net gain of power being approximately 300 kw. 
which at 0-25d. per kilowatt-hour represents a yearly saving of 
approximately £2,000. In addition to this, the power station capa- 
city will be appreciably increased, due to the present engine capa- 
city exceeding the present generator capacity, and due in a small 
measure to decrease of excitation load. This gives the commercial 
aspect. The purely technical aspect of improved operation (regu- 
lation and control) due to improved power factor needs but to be 
mentioned. 

Where alternating-current motors are used to drive rolls, or for 
miscellaneous mill purposes, such as for tables, cranes, &c., where 
now direct-current motors are used almost exclusively, the power- 
factor conditions will no doubt require attention; and improve- 
ment may Ъз accomplished by the installation of adequate 
synchronous machines. The commercial problem will here be 
rendered more simple, for considerable mechanical load in the nature of 
air-compressors, pumps, fans,&c., may be supplied to render the charge 
for power-factor correction materially less than that outlined above. 

Reference is finally made to the manufacture of steel by means of 
electric power, the Illinois Steel Co. having in operation а 15-ton 
electric furnace of the carbon-arc type, and the writer believes the 
future will demonstrate that the country's largest power generating 
stations will be found within the confines of the steel plants. 

‚А 2,000,000-ton-per-year self-contained plant, where coal. flux, 
ore and other raw materials enter, and where all classes of steel 
products, together with cement and the by-products of coke ovens, 
lea ve the plant as finished saleable product, might consist of a blast- 
furnace plant, a Bessemer converter plant, an electric steel-refining 
plant. a sufficient number of rolling mills, a cement plant, and a coke- 
oven plant. Such a plant would require electric generating capacity 
depending largely on the extent to which the finished product. is 
carried. Consider the plant as finishing three-fifths its product as 
rails, one-fifth as plates, and one-fifth as structural shapes. The 
tutal electric power requirements for such a plant would be over 
100,000 kw., and it is quite likely that such power could be generated 
without burning coal for power generation fuel purposes. The 
waste gases of blast furnaces and coke plants and the utilisation of 
other waste heat would supply more than the required fuel. 


HEAT TRANSMISSION.* 


BY PROF. W. E. DALBY. 


Summary.—The author reviews the work which has been done relating 
to the transmission of heat across boiler heating surfaces. He first con- 
siders radiation and then conduction and convection, describing the 
effect of the gas and water films which coat a boiler plate. He suggests 
a research by the Institution of Mechanical Engineers on temperature 
gradients in boilers of various types. | 


The transmission of heat to the boundaries of the furnace takes 
place in two fundamentally different ways: (1) By direct radiation 
from the incandescent fucl and the flame and the hot gases; (2) by 
the agency of the matter in the path of the flow—that is, the hot 
gases, the metal boundary and the water on the other side of the 
boundary. In the first case transmission is effected by the vibration 
of the ether in the same way that the heat of the sun is transmitted 
to the earth across space, and is instantaneous, In the second case 
the matter in the path of the flow transmits (a) by convection and 


* Abstract of a Paper read before the Institution of Mechanical Engi- 
neers. 


radiant heat is made in Poynting's Heat,” 1904 (p. 250). 


(b) by conduction. It is extremely difficult to analyse the results 
of experiments. so that the heat transmitted by each of the three 
methods may be separately stated, and no simple formula can be 
expected to give the heat transmitted for all conditions in which a 


furnace may be worked. 


Transmission of Heat by Radiation.—¥rom recorded experiments, 
Stefan suggested that the radiation from a black body into space 
was proportional to the fourth power of the absolute temperature, 
‚апа subsequently the truth of this law was proved theoretically. 
„Reference to the historical development of the ideas connected with 
The ex- 
pression there given for the total radiation is that 5:32 x 1075 x T4 ergs 
are radiated per square centimetre per second from an incandescent 
'black body, where T is the temperature in degrees Centigrade abso- 
'lute. If this expression is reduced to B.Th.U. radiated per 
square foot per hour it becomes 16 x 10-!«(T,1* — T.), where T is in 
degrees Fahrenheit absolute. "This formula may be applied to find а 
theoretical upper limit to the quantity of heat radiated to the fire-box 
boundaries by making the assumption that the flame is actually com- 
posed of solid masses of incandescent carbon, which radiate to the 
same extent as the black body assumed in Stefan's law, and that the 
fire box is filled with flame, so that the area of flame and incandescent 
fuel radiating heat is equal to the area of the sides and roof of the 
fire box reckoned above the level of the fire. The expression ceases 
to apply when the gases are not incandescent. An example in the 
Paper illustrates how effective a high temperature flame is in pro- 
ducing evaporation, and how efficient heating surface exposed to 
incandescent gas is likely to be. The quantity of radiation rapidly 
decreases with a reduction of the temperature. Thus, when the 
temperature is 4,000 F. (abs.) the radiation per square foot per hour 
in B.Th.U. is about 410,000; whilst at 3,000?F. (abs.) it is under 
130,000. "There аге many experiments proving the simple fact that 
the heating surface exposed to the direct action of the incandescent 
gases is more efficient than that merely exposed to hot gases; but 
with few exceptions investigators make no attempt to separate the 
heat transmitted by radiation from the total quantity transmitted. 
In fact, the total transmission is tacitly regarded as being due to 
convection and conduction. | 

Transmission of Heat by Conduction and Convection.—This is gener- 
ally held to be conditioned by the fact that at the boundary of the 
hot gases in the fire box and flues there is clinging to the plates а 
thin film of gas. in which convection currents do not, apparently, 
take place, and which offers a high resistance to the passage of the 
heat other than radiant heat, since the heat can pass across the film 
by conduction only. There is a similar film of water on the water 
side of the plate, though the resistance to the passage of heat through 
it is considerably smaller. 

Starting from a point in the interior of the mass of gas in the fire 
box, the path of the heat flow to a point in the interior of the mass 
of water may be considered as made up of the following parts: (1) 
The gaseous part of the path from the starting point to the gas film 
clinging to the plates. (2) The gas film itself. (3) The surface of con- 
tact between the plate and the gas. (4) The part of the path through 
the metallic plate. (5) The surface of contact between the plate and 
the water. (6) The water film. (7) The water from the film to the 
point in the mass of water. If the plate be dirty there must be added 
a layer of sooty deposit on the gas side and a layer of scale on the 
water side, on which there may Ье in some cases а deposit of oily 
matter. The method of transmission along this path differs in the 
different elements. Thus, starting from the assumed point in the 
mass of the hot gas, the heat is carried to the boundary by a move- 
ment of the hot particles of the gas, caused partly by convection 
currents and partly by currents caused by the draught. Conduction 
plays a negligible part in transferring the heat along this element of 
the path. "Transference across the bounding gas film through the 
metal of the heating surface and across the water film takes place 
by conduction, after which the heat is carried to the interior of the 
water mass mainlv by convcction. | 

In a Paper by Mr. Hudson* it is deduced from experimental 
evidence that 98 per cent. of the total available temperature head is 
required to force the heat from the gas into the plate, the remaining 
2 per cent. being all that is required to transfer the heat from the 
plate to the water in the boiler. Mr. Hudson also arrives at the con- 
clusion that the hot side of the plate of the heating surface is never 
more than 36 deg. hotter than the water side. The experiments of 
Sir John Durstonf substantially confirm these conclusions, and also 
show the effect of a coating of grease on the water side of the heating 
surface. Briefly, when 5 per cent. of the mincral oil was added to 
the water the temperature difference increascd from 68 deg. to 
98 deg. ; with 21 per cent. of paraffin the difference increased to 


* The * Engineer,” 1890, Vol. LXX., p. 523. 
T Trans. Inst. Nav. Arch., Vol. XXXIV., p. 130, 1893. 
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118 deg., and with a greasy deposit у in. thick the temperature rose 
to 550 deg. above the temperature of the water. 

The idea of a film coating the plate is a useful mental conception, 
though actually it is probable that there is a thin layer of gas in con- 
tact with the plate which is nearly at the temperature of the plate 
forming the first of a succession of thin layers, gradually increasing 
in temperature to the temperature of the flame. The total thickness 
of temperature stratification is probably of the order 4, in. 

There is considerable evidence to show that a water film clings to 
the plate on the water side, separating the bulk of the water from the 
plate. This film is the cause of anomalous results in such a simple 
case as the measurement of the heat required to raise the temperature 
of water in an open vessel with a gas flame underneath. If in one case 
the water is maintained absolutely at rest, so that nothing is done to 
break up the film, then the heat transmitted to the water will be 
considerably less for a given temperature head than it would be if 
means were taken to break up the film. This is because heat must 
pass by conduction without convection currents ; consequently it is 
the conductivity of water which is called into play, and this is known 
to be exceedingly small. In a boiler the question is much more com- 
plicated, because of the formation of steam bubbles. 

The author next reviews the various Papers which have been pub- 
lished dealing with the conductivity of gases. of water, of metals, and of 
oil, scale, &c. Some of these Papers show that the material of which the 
firo box and flue is constructed makes very little difference to the 
transmission of heat, and that iron or steel tubes are as good as copper 
tubes in this respect. Only one Paper* contains definite information 
regarding the conductivity of oil and scale. Plates of scale were held 
between copper plates and the temperatures of the plates were 
measured. In order to obtain good surface contact glycerine was 
sque2zed between the plates, an allowance being made for this in the 
calculations. Ten different scales were tried, and their conductivities 
ranged from 0-004107 to 0:01 ft.-lh.-second-unit, depending upon 
the porosity and density of the scale. The conductivity of fats, oils, 
coal tar and anti-scale compounds are given, and these values are 
lower and range from 0-000377 to 0-000121 {t.-Ib.-second-unit. 

Prof. L. P. Breckenridge has made some experimenta on a loco- 
motive boilet with the object of finding the efficiency before and after 
cleaning. | He recorded a loss of 9:55 per cent. efficiency with scale 
4, in. to jin. thick, and deduced that loss due to scale varies as 
1-5 times the square root of the thickness of the scale. 

The permanence of the scveral parts of the conducting path has 
bren mentioned, but it will be clear that if these films be completely 
or even partially destroyed the head required to effect the heat trans- 
mission from the gas to the water across the plate will be considerably 
reduced. One of the most potent factors in disturbing the gas film 
ja the velocity with which the gases move through the tubes, and the 
importance of this consideration has received increased recognition 
in later times. Also the effect of forcing water across the heating 
surface with a high velocity is to break up the water film, hence the 
importance of good circulation. 

Conclusions.—Notwithstanding the large number of researches 
and Papers bearing on the subject of heat transmission, there is a 

general absence of complete data regarding the actual phenomena 
"occurring in & steam boiler when working under the ordinary con- 
ditions of practice. No data cxists, for instance, which gives the 
temperature gradients at different parts of a boiler flue with ac- 
curacy. Researches and Papers alike have had very little influence 
in modifying the general design of steam boilers. The most impor- 
tant development of recent years has been in the gradual introduc- 
tion and perfecting of the water-tube type, but even in this modern 
product the essential features of the old types persist. This general 
absence of complete data is in no way due to the lack of endeavour 
or to the dearth of able and distinguished men in this field of research, 
but rather to the inherent difficulties of the problem and to the 
enormous cost of carrying out complete experiments upon a large 
boiler under the ordinary working conditions. 

Recommendations. —Prof. Callendar, by his brilliant work in 
platinum thermometry, has placcd at the disposal of engineers а 
means of accurately measuring the temperatures at different parts of 
a boiler directly. The author ventures to suggest, therefore, that a 
research might be undertaken by the Institution in which steam 
boilers of different types working under practical conditions may be 
made the subject of experiments in which all the elements of their 
working are measured, together with temperature measurements for 
the purpose of establishing the temperature gradients at different 

parts of the heating surface. Such a rescarch would be very costly, 
but would be well worthy of the Institution. 


An appendix to the Paper contains a general index of 402 Papers, 
books, &c., on heat transmission. 


. * By Ernst, Wien. Sitzbericht. Akad. Wiss., 1902, Vol. III., II., 
p. 923. 
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CORRESPONDENCE. 


— ———- 
| HIGH- VOLTAGE CABLES. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: With reference to your correspondent’s letter appear- 
ing in THE ELECTRICIAN of the 17th inst. on the subject of 
** 130,000 Volt High Tension Cable," perhaps you will be good 
enough to allow us, the manufacturers of the cable in ques- 
tion, ‘to comment shortly on his remarks. 

The most important point raised is that the disruptive 
effect on an alternating pressure is double that of a direct 
pressure, and the authority quoted is Dr. Alex. Russell, but 
Dr. Russell in his Paper read before the I.E.E. on November 
14, 1907, states that, in the case of а cable having а non- 
graded dielectric, the stresses with direct pressure will be the 
same as with alternating of the same maximum value; hence 
it follows that a pressure of 40.000 volts direct has the same 
effect as an alternating pressure having à maximum value of 
40,000 volts, which, assuming that the wave-form of the alter- 
nator follows the sine law, gives a value of, say, 28,000 R.M.S. 
volts. This is considerably higher than the pressure employed 
in the three cases cited. 

Further, we think that the figures mentioned by your corre- 
spondent, as to the pressures which a low-tension cable with 
100 mils of paper insulation will withstand, are much too high; 
but as he does not mention any details as to the size of the 
conductor, &c., it is impossible to criticise his figures closely. 
In any case, it may be assumed that the figures mentioned re- 
late to а flash test, which isa very different thing to subjecting 
a cable to a similar test for а long period without it breaking 


down.— We are, &c., 


W: T. HENLEY’ S TELEGRAPH Works Co. (LTD.) 
London, Dec. 23. 


INTERCONNECTION OF ENGINEERING SOCIETIES. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sim: Engineering in its progress has been divided into 
numerous branches which, as time passes, become more and 
more defined and distinct. In consequence there has appeared 
from time to time the necessity of forming new societies in 
order to give adequate attention to the details of the respective 
branches. The founders of new societies are naturally in- 
spired in their work by the opinion that their objects cannot be 
obtained from any existing society. There is, however, а 
great danger that, in their enthusiasm, they may overlook the 
fact that some other societies have similar objects, and that 
they might strengthen their cause by recognising the value of 
the sympathy and influence of such societies. All technical 
engineering societies have at least one object in common—1.e., 
Jo direct the great sources of power in Nature for the use and 
convenience of man "—and this ideal should of itself be 
sufficient to ensure a common interest and harmony. 

There is also à danger of misunderstanding arising between 
new and existing societies. А dignified interest on one part 
might, on account of insufficient opportunity for discussion 
and explanations, be mistaken for an unwarranted intrusion or 
interference. 

The engineering industry is а busy one and has, as a rule, 
very little time to spare for the discussion of social questions. 
Individuals leave such affairs alone, probably under the im- 
pression that somebody else will attend to them. Would 
it not, therefore, be а good policy for one of the existing great 
institutions to form а small advisorv board whose privilege it 
would be to confer with other bodies and to form, as it were, 
an interconnector between them? It would be formed of 
experienced men with а knowledge of the objects of all existing 
societies and institutions and, having authoritv to approach 
founders of any new movement and interesting themselves in 
the objects, much could be done to prevent clashing of interests, 
and thereby to advance the science of engineering. 

. The Institution of Civil Engineers embraces all branches of 
engineering in one powerful society, and is, therefore, in the 
best position to form a board to act as mediators. 
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Those who have attended meetings of the new society which 
is at present called The Institution of Mining Electrical 
Engineers" will recognise that the writer has them in mind in 
making the above suggestion. To those who were not present 
it is sufficient to say that a diversity of opinion existed on a 
suggestion to modify the title into Electrical Mining Society,“ 
or some other title which would be less likely to be confused 
with the title of the parent Institution of Electrical Engineers. 

The objects of the new society have been clearly defined and 
explained in the technical press, and it is plain that they are 
not entirely covered by the great mining institutions or by the 
Institution of Electrical Engineers. "They aim at the education 
and advancement of the engineer in charge of electrical plant 
in mines, and also the education of manufacturers, mining 
engineers and managers in matters relating to the electrical 
requirements, specifically for mines. 

Whilst many individuals thus affected are engineers who are 
members of the existing technical societies, there are others 
who, by reason of previous training, would not be eligible for 
election into the established institutions. But as it is one of 
the primary objects of the new society to induce men to qualify 
as capable electrical engineers for mines by study and ex- 
amination, there is every reason to expect that it will even- 
tually be а training ground for the Institution of Electrical 
Engineers and the Institution of Mining Engineers. 

It is suggested that an advisory board to act as an inter- 
connection between engineering technical socicties could at the 
present time do much good service, and the movement in con- 
nection with electricity in mines is а case in point requiring 
immediate consideration.—I am, &c., 

Dec. 20. H. W. C. 


RESTRICTED HOUR SYSTEM AT BURTON. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR: I am greatly interested in the results obtained at 
Burton with motor loads on this system, and have great 
pleasure in congratulating Mr. Pringle on the successful Way 
in which he has developed the same. 

In the Paper which I read on this system in 1904 (“ Standby 
Charges") I stated among the conclusions: ‘Such an offer 
(1. e., specially low terms on a restricted hour basis) it is in 
the capacity of any, and every, lighting station in the country 
to make immediately, without having to wait till they can lav 
down additional plant and mains. 

Mr. Pringle expressed to me at that time that he was quite 
convinced that my suggestions were on sound lines; but no 
other engineer seems to have had the courage of his con 
victions to the same extent, though several have tried the 
system on a small scale.—I am, &c., 

Birmingham, Dec. 20. А. M. TAYLOR. 


[Owing to pressure on our space it has been necessary to 


hold over some correspondence until our next issue. —Enp. E.] 


THE INSTITUTION OF ELECTRICAL ENGINEERS. 


We have received from Mr. E. Garcke a copy of the follow- 
ing letter, in which he criticises the present attitude of the 
Institution towards the electrical industry. — This is followed 
by the replv of the secretary of the Institution, to whom the 
letter was addressed :— 

P. F. Rowell, Esq., Secretary, 
Institution of Electrical Engineers, 
92, Victoria-street, S. W. 

Dear Sir: I am sorry that at the Institution meeting last. night the 
President disparaged the statement I made by describing it as '* politics," 
and that he warned other speakers not to discuss the Paper before the 
meeting on the same lines. 
disagreement with the conclusions of the Paper without touching on 
matters which might be called politics. His ruling was equivalent to 
saying that disagreement must not be expressed with the conclusions 
suggested by the Paper. 

Some statements were made by Mr. Mordey, past president, which in 
the general interests of the industry should, I think, be further explained. | 


December 10, 1909. 


1 maintain that it was impossible to express 


I understood him to say that it was not the province of the Institution to 
undertake the protection of the industry in legislative and commercial 
matters. At the same time, in reply to my statement that the Institu- 
tion had neglected to deal properly with the Electric Lighting Bill of this 
year, he said that a special committee had been appointed which had 
made representations to the Board of Trade on the subject, but that it 
was the duty of the Institution to look at these matters not from the point 
of view of the industry alone, or of any particular section of it, but also 
from the point of view of the consumers and the general interests of the 
community. 

If this is the accepted view of the province of the Institution in regard 
to these matters then I can readily understand that the special committee 
would allow the draft audit clause and the draft clauses dealing with 
competition between local authorities and companies in the Bill to pass, 
for inactivity would in that case be the best policy for the Institution. 

But as representing very important and considerable interests in the 
industry—and I am aware that there are other and no doubt equally 
representative members who agree with me I say unhesitatingly that in 
my opinion this view of the province of the Institution ought not to 
prevail with the Institution. Such exalted functions pertain to legisla- 
tive and Government departments. 

As matters stand at present, a large proportion of electrical men are 
under the impression that the Institution recogniscs and undertakes the 
responsibility of safeguarding the interests of the electrical industry in 
the battle of life. 

We ought not to be left in any doubt upon the subject, and in my view 
the province of the Institution in legislative and industrial matters 
should be settled and definitely stated. 

So long as there is any doubt about the matter it is impossible to 
make other arrangements for the performance of these necessary duties. 
The position of the electrical industry in its legislative and industrial 
aspects is so unsatisfactory, and the attitude of the Institution in regard 
to these questions so uncertain, that with due regard to the large interests 
involved such uncertainty ought not to continue, and I trust, as I stated 
last night, that the president and the council will give the matte: their 
early and serious consideration.—I am, dear sir, yours faithfully, 

(Signed) E. GARCKE. 

P.S.—The reporter of the Institution asked me to send a copy of the 

Btatement I made—this was sent you yesterday. 


92, Victoria-street, London, S.W. 
December 17, 1909. 


E. Garcke, Esq., 
Electrical Federation Offices, Kingsway, W.C. 
Deak Sir: I am instructed to inform you that your letter of December 
10th was read to the Council at the meeting held yesterday, and that it will 
receive consideration.—I am, yours faithfully, 
(Signed) Р. F. RowELL, Secretary 


THE PHYSICAL SOCIETY’S ANNUAL EXHIBITION OF 
APPARATUS. 


(Continued from page 106.) 

Although the exhibit of Messrs. MARCONI's WIRELESS TELEGRAPH 
Co. was not very extensive, it was nevertheless of considerable 
interest. The feature was а new ferm cf receiver. Two essential 
requirements of a commercial receiver for wireless telegraphy are 
sensitiveness and robustness. Wircless telegraphy has only become 


ЕЕЕ ДЕ, 


A, Aerial. В, Transmitting jigger. C, Earth spark. gap. D. Receiving tuning 
condenser. T, High-tension transformer for X. K, Tolegraph key. R, Multiple 
tuner and inagnetic detector. 


Еіс. 9. 


of great commercial value since it has been made reliable, and any 
detcctor, however great its sensitiveness, which requires continual 
attention is only of value for experimental purposes. The Marconi 
magnetic detector, which has been the standard receiving instrument 
of the Marconi Company for six years, fulfils both these conditions, 
and has been the only instrument, until recently, which permitted 
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the operator to break in.“ The arrangement, which is a standard 
connection used in all Marconi installations, is shown in Fig. 9. By 
providing а very small spark-gap C to earth on the earth side of the 
transmitting jigger, and from the jigger side of the gap connecting 
to the receiving circuit, the operator is enabled to have his receiver 
always connected to the aerial, the main aerial current during trans- 
mitting being prevented from going into the receiver by the small 
spark-gap, which is for the high potential practically equal to а direct 
connection to earth. "The detector still gets а fairly violent. kick 
which would be quite sufficient to destroy an electrolytic point, but 
no trouble has been found with the magnetic detector. In practice 


т 


A. Aerial circuit. В, Intermediate circuit. 
jigger. V. Valve. TT, Telepbone Transformer. 
| KK, Variable couplings. 


Fic. 10. 


C, Detector circuit. a b, Receiving 
В, Condenser 0°003 mid 


the operator can hear if the other operator.is calling him between 
his own dots and dashes, and thus considerable time is often saved 
when repetition is required. 

The Marconi Company have recently introduced another detector, 
which for sensitiveness the company claim is not excelled by any 
other type. The new detector depends on the use of Prof. Fleming’s 
oscillation valve which, when properly adapted for the detection of 
the weak high-frequency currents given by receiving acrials, makes 
not only a sensitive, but an extremely robust detector, capable of 
retaining full sensitiveness even if sparked into. 

Mr. Marcohi's experience led him to adopt an extreme form of 
potential circuit for use with the valve, such as was used with tho 


Fic. 11.—IwxPRovgD Еокм or Marcont RECIVER. 


coherer, adapted, however, for telephonic reception. The circuit 
which the Marconi Company has adopted as a standard as far as the 
detecting device is concerned has no adjustment, which fact enables 
the operator to concentrate his attention on the tuning. Fig. 10 
represents the standard receiver connections, a view of the receiver 
being shown in Fig. 11. | 

The aerial circuit А has a variable inductance апа series 
condenser for tuning. The circuit can be coupled either directly 
with the detecting circuit C or via the intermediate circuit B, 
a double pole, double throw switch throwing from one arrangement 
tothe other. The advantage given by this intermediate circuit, first 


introduced in the Marconi multiple tuners, is well known, and the: 


arrangement was rendered possible in à compact apparatus by the 
invention of the Marconi disc condensers. With all the advantages a 
variable coupling gives, unless the intermediate circuit is introduced, 
there is no one circuit in the whole receiver which has its damping 
capable of being reduced as much as required. By introducing the 


intermediate circuit to carry through the energy from the aerial to 


the receiver, one is able to produce the necessary difference of im- 
pedance to waves in and out of tune, impossible in the aerial and 
detector circuits alone, where the damping is already necessarily 
great, and this gives the receiver greater power to differentiate 
between signals of slightly differing wave-length. The third circuit 
C coupled to the intermediate circuit consists of a long fine-wire 
jigger, a, b, shunted by a variable condenser of very small capacity. 
Across this oscillating circuit is placed a valve, V, in series with a 
telephone transformer, T T, and a condenser, S. The couplings at 
K K are variable. 

In practice the telephone transformer with low resistance tele- 
phones is found better than the best high-resistance telephones, 
probably because sufficiently high resistance telephones have pot 
been obtainable up to the present. Sometimes, however, lightness is 
a consideration, and then high-resistance telephones can be used, a 
little sensitiveness being sacrificed. The standard valves are made 
for working on 16 volts, the tungsten valves taking about 0-6 amperes. 
A smaller valve working at 4 volts and 0-3 ampere has been found 
almost as sensitive as the large valve, and where it is difficult to 
obtain the necessary power for the large valves these smaller ones are 
installed. An ordinary double head piece standard 150 ohm tele- 
phone receiver is used in connection with the low-resistance winding 
of the telephone transformer, whilst the coupling arrangements are 
of the rotating ball type. The instrument has been designed for the 
Marconi Company's own commercial work, and is at once adaptable 
to the circuits previously described for use with the magnetic detector. 

Undoubtedly the most interesting exhibit, from the electrical point 
of view, by Messrs. J. J. GRIFFIN & Sons was the high potential 
primary battery (Tucker’s patent). This battery has been devised 
for the purpose of supplying electric charges at known potentials, 
and is intended to replace the water battery. The positive element 
of each cell is a small carbon rod, and a strip of pure zinc is used for 
the negative element, while the electrolyte is a nearly saturated 
solution of calcium chloride. There is no corrosion of the positive 
element on exposure to moist air and pure zinc has been found to 
withstand any appreciable oxidising action. At the junction of the 
two elements, where corrosion is most troublesome, no such action 
сап. take place in this battery, since the junction. is completely 
embedded in -paraffin wax. The elements are mounted in parallel 
rows of 25, and the connected ends of tke zinc aid carbon rods are 
buried in a table of paraffin wax, which is supported in a wooden 
frame. Contact between the free carbon and zinc elements is just 
broken by a small pellet of wax, and the liquid is retained between 
them by capillarity. The hygroscopic nature of the solution pre- 
vents it drying up. This solution is capable of producing with the 
elements used a cell whose E.M.F. differa from 1 volt by only 2 or 3 
per cent. The great advantage of the solution is that it does not 
creep. Moreover, it will never dry up, although after lapse of time 
the contact between zinc, liquid and carbon may be broken. One 
dipping of the elements in the solution has been found to be effective 
for a month. The voltage obtained may vary 2 or 3 per cent. if the 
battery is exposed to very different conditions of temperature and 
humidity, but it has been kept steady to within 0-1 per cent. for two 
or three consecutive days. Another feature of the battery is its 
apparent power of recovery after being short-circuited. Whether 
this be due to the nature of the carbon coup'ed with the free access 
of air to the element, or to whatever cause, it has the advantage over 
batteries of other types in which no special depolarising agent is 
employed. In preparing the battery for use it should be dipped for 
one or two seconds into a tray containing the calcium chloride solu- 
tion. After being withdrawn it should be put aside for a few hours, 
when it will be found to have acquired its maximum voltage. It is 
then ready for use. The battery shown at the cxhibition gave a 
pressure of about 1,000 volts, and would prove useful in experimenta 
with quadrant electrometers, and also for the calibration of cleetro- 
static voltmeters. з ` | mS кок" эрсе ug 

Messrs. J. J. Griffin & Sons have during recent years paid. 
considerable attention to the design of electric muffle furnaces, and 
a number of interesting types were shown at the exhibition. A new 
type is illustrated in Fig. 12 herewith. It is provided with a resis- 
tance for;varying the current, so that any temperature between 
800°C. and 1,000°C. can be obtained. It will be remembered that in 
these furnaces— which are on the Heræus system—the heating 
element consists of platinum completely embedded in the walls of 
the muffle, this latter being very uniformly heated. A useful 


‘feature in these furnaces is the introduction of a device which serves. 
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both as cut-out and current indicator. This consists of a gold wire 
loop which forms part of the heating circuit and is visible through a 
mica window in one side of the muffle covering. When starting the 
furnace the resistance should be adjusted so that the gold wire just 
begins to glow. After a little time the loop will indicate a drop in 
the current and more resistance may then be switched out. For 


many purposes the device renders the use of a pyrometer unneces- 
sary. Another interesting and new type of muffle furnace consisted 
of two parts, the upper of which was hinged and could be raised 


when required. 


Fic. 12. -MvrrrE FURNACE or Messrs. J. J. GRIFFIN & Sons. 


For the measurement of the y-rays from radio-active sub- 
stances, a type of clectroscope has been specially designed by 
Prof. Rutherford, F.R.S. This instrument, which is illustrated 
in Fig. 13, consists of a lead box surrounded by an outer box of 
aluminium mounted on a cast-iron base. The thickness of the lead 
is such that only the 4-rays penetrate inside the box and cause the 
discharge of the gold or aluminium system. The leaf system 
is attached to the under side of the cover of the box and is easily remove- 
able. The leaf is insulated by a cylinder, A, of amber and is charged 
by means of the spring-controlled arm on the top of the box. ‘The 
charging arm is insulated from the box by an ebonite sleeve and 
works against с spring which prevents it moving too far and auto- 


One-fifth natural si. e. 
Fic. 13 —GAMMA-RAY ELtcrroscorE oF Messrs. J. J. GRIFFIN & Sows. 


‘matically brings it back to its original position, at the same time 
earthing it. The windows, B, on either side of the instrument are 
lead lined and prevent the entrance of the B- rays, and admit of the 
observation of the movement of the leaf by means of a reading 
microscope provided with a scale in the eyepiece. 

In Dr Sand'sapparatus for the rapid electro-analytical separation 
of metals the potential of the cathode is kept under control by means 
of a non-polarisable auxiliary electrode, the tip of which is placed 
outside the lines of flow of the current. The electrodes have been 
designed so that the rotation of the anode may inaintain the electro- 
lyte in exceedingly efficient circulation. 


Owing to the fact that. 
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each metal is deposited practically completely from its solutions 


within a narrow range of potential, a very considerable number of 
separations by electrolysis, which are otherwise either uncertain or 
altogether impossible, can be carried out with this apparatus in 
periods of about 10 minutes or a quarter of an hour. Certain metals 
such as bismuth and antimony, which are usually obtained as sponges 
may be deposited in a coherent form by regulating the potential of 
the cathode so as to hinder the formation of hydrides. A special 
potentiometer box designed for the instantaneous measurement of 
the potential of the cathode was shown. The P.D. to be measured 
is balanced against a variable P.D. taken off from 
a sliding rheostat. Its value is read directly on a 
delicate voltmeter. A special new form of en- 
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14.— SALADIN DovrLE.MiREOR GALVANOMETER OF 
MkssRs. SIEMENS BROS. & Co, 
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closed capillary clectromcter, which is supplied filled and ready for 
use, serves as the zero instrument. 

Of other new apparatus shown by Messrs. Griffin & Sons mention 
may be made of a radiometer devised by Mr. R. H. Smith for measur- 
ing the heat radiated from a stove or fire by means of the rise in 
temperature of water passed through the radiometer, of the Scott's 
reflector for the concentration of sound waves, and of a universal 
crucible support, consisting essentially of a set of three adjustable 
sliding rods pointed with quartz. 

Messrs. SIEMENS Bros. & Co. had a large exhibit of the various 
interesting instruments which they have placed on the market 
during the last few years. It will be remembered that the features 
of all these instruments are their accuracy and the high-class work- 
manship. We have already described (in our issues of July 24 and 
31, 1908, and May 7 aud 14, 1909) many of the instruments shown; 
but mention may be made of the Saladin double-mirror galvano- 
meter. This instrument, which is illustrated in Fig. 14, is designed 
for the purpos? of reproducing a curve on a stationary photographic 
plate. It consists of two galvanometers, the mirrors of which are 
optically connected by means of a prism. The horizontal move- 
ment of the beam of light from the mirror of the first instrument.is 
converted by the prism into a vertical movement, and the light then 
thrown on to the mirror of the second instrument, where its vertical 
movement is combined with the horizontal movement of the mirror 
of the second instrument. The resultant of the horizontal and 
vertical movements gives the required curve. The apparatus can 
be worked for any speed of the ray of light up to 2-5 mm. per second, 
and with photographic plates of ordinary sensitiveness. 

The ohmmeter illustrated in Fig. !5 possesses several interesting 
features. It is provided with scales reading volts апа kilo-ohms, 
and is suitable for use with current from supply mains at 220 or 440 
volts, or it can be used with a special generator giving 500 or 1,000 
volts, as desired. Опе of the most important features is the provi- 
sion of à key which when depressed holds both the pointers. In 
using the generator, therefore, it is only necessary to watch the 
voltage scale, and as oon as the correct testing pressure is obtained, 


| by depressing the key, the pointer on the kilo-ohm scale сап be fixed 


in position, so that the resistance can be read off more conveniently. 
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This feature will, doubtless, be much appreciated by those who have 
experienced the difficulty frequently associated with the taking of 
readings. 

Another new instrument exhibited by Messrs. Siemens was the 
tachometer of the Frahm type, arranged to give speed. indications 
instead of frequency. For this purpose the cutsomary solenoid is 
removed, and the instrument is merely fixed to the bedplate, or any 
convenient part, of the machine whose speed it is desired to record. 
The cyclic vibrations set up by the machine under test are then 
sufficient to indicate the speed with great accuracy. 


Fia. 15.—New OiruMgTER or Messrs. StEMENS Bros. & Co. 


Of the other apparatus shown on this stand, mention may be 
made of a 400-ampere change-over switch designed specially for 
taking measurements on a three-phase unequally loaded circuit with 
a single-phase wattmeter. The design of the switch is such that the 
circuit is not broken in obtaining the necessary readings. Also, the 
high-frequency alternator, illustrated in Fig. 16, which has been 
designed for a normal frequency of about 3,500 cycles per second, a 
maximum frequency of 6,000 cycles being. however, obtainable. 


ШТ; 
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Fig. 16.—HIGH-FREQUENcY МАСНІНК OF MEssRS. Siemexs Bros. & Co. 


The apparatus of Mr. R. W. PAUL needs no words of introduction to 
electrical engineers, and at these annual exhibitions he has always a 
number of new instruments. Оп the present occasion we may first 
mention the Sumpner reflecting dynamometer. This instrument, due 
to Dr. W. E. Sumpner, has been specially developed to meet the 
demand for a laboratory instrument which will accurately measure 
very small alternating voltages, and it will also be useful in connec- 
tion with various bridge methods for induction measurements and 
similar purposes. The indications of the instrument, which is 
trated in Fig. 17, are independent of wave form and frequency, and 
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are unaffected by external fields, these results being obtained by 


the use of an iron magnetic circuit of special form. The magnetic 
circuit is constructed of thin laminations of high resistance, low 
hysteresis iron, and the instrument is designed so that the field flux 
is accurately proportional to, and in quadrature with, the voltage 
applied to the magnet coil. The moving coil has few turns and hence 
low self-inductance; it is freely suspended by a phosphor-bronze 
strip which acts as a control. 'The magnet is wound with three 
coils, one, C, of a few turns of thick wire and two others, A, B, com- 
posed of many turns of fine wire. By suitably connecting up these 
coils, high sensibility can be obtained for various applications of the 
instrument. А few examples of its use are as follows :— 

(a) Low Reading Voltmeter.—To use the instrument for the measure- 
ment of small voltages one of the magnet coils is connected across the 
voltage to be measured, while the moving coil, in series with a con- 
denser, is connected across the same or another of the magnet windings. 
The deflection of the instrument for any one arrangement of the coils 
is proportional to the square of the applied voltage, and directly 
proportional to the capacity used with the moving coil circuit. The 
range of the instrument is very large, and can be varied by altering 
the connections of the coils, and also by varying the capacity in 
series with the moving coil. "The sensibility of the instrument can 
be further increased immensely by using it heterostatically i 
exciting the magnet with a high voltage from the same source as the 
voltage to be measured. It then becomes possible to detect voltages 
smaller than 1 microvolt (10-6 volts). 
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Fic. 17.—SumMeNER REFLECTING DYNAMOMETER OF MR. R. W. PAUL. 
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(b) In the Measurement of Small Capacities.—By applying a known 
alternating voltage to the magnet winding, and also to the moving 
coil in series with the condenser under test, the instrument may bs 
used for the measurement of capacities, the deflection being pro- 
portional to the capacity tested. For example, using the magnet coil 
B, and applying a pressure of 100 volts, a capacity of 0-000054 mfd. 
in the moving coil circuit gives a deflection of about 200 mm., and 
it is thus possible to measure extremely small capacities such as those 
met with in experiments on specific inductive capacity or the 
capacity of а short length of cable. 

(c) Comparison of Effective Resistance.—For investigations of the 
magnitude of skin effect in a given conductor the instrument will 
be found very useful. The conductor under test is connected in 
series with a low resistance standard of known properties. The 
magnet is excited by connecting its windings across a non-inductive 
resistance in series with the two conductors. . The moving coil in 
series with а suitable condenser is connected across each of the con- 
ductors in turn. The ratio of the two deflections gives the ratio 
of the effective resistances. 

(d) Measurement of Small Amounts of Power.—By connecting 
the moving coil across the secondary of a suitably designed quadra- 
ture transformer, the primary of which is in series with the load, and 
placing the magnet coil across the load, the instrument is available 
for the measurement of very minute quantities of power. Suitable 
transformers can be supplied. 
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The Campbell vibration galvanometer is well known to our readers. 
А new design, recording frequencies as high as 1,000 cycles per 
second was exhibited by Mr. R. W. Paul. Compared with the 
original pattern, its coil is very much smaller and lighter, only having 
30 turns of wire and a total resistance, including suspensions, of 
about 3 ohms. Nevertheless, it can be tuned to any frequency from 
50 to 1,000 periods, and at 100 periods its sensitivity is such that 
1 of a microampere can be detected. The suspensions are bronze 
wires, and form connections to the coil, thus climinating the damping 
cffect of the flexible connections previously employed. The effec- 
tive length of the upper, or bifilar, suspension may be continuously 
adjusted by means of a bridge piece actuated by a rack and pinion 
from outside {һе instrument ; and for finc tuning, а separate adjust- 
ment of the tension on the suspension is cffected by means of en 
external screw. The Campbell inductance standards and bridge 
were shown in use for measuring inductences and capacitiesfor wavc 
telegraphy. Its range of usefulness has been greatly extended by 
the development of a system of unequal ratio arms, so that induct- 
ances and capacities of any value may now be measured by direct 
reading methods with almost as much simplicity as the measure- 
ment of resistance by the Wheatstone bridge. | 
Several new types of single-pivot measuring instruments were 
also shown, including a vertical scale instrument of large size, suit- 
able for lecture experiments. The feature of these instruments is 
their substantial construction, and they will stand rather rough 
handling. The new models, one of which is illustrated in Fig. 18, 
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Fic. 18.—Nxw ‘‘ Unirrvot” InstRUMBNTS OF MR. R. W. РАШ. 


will bear the distinctive mark “ Unipivot." An interesting exten- 
sion of the single-pivot principle to alternate-current measurements 
has been made; the circular coil with its central pivot moves in a 
spherieal space between two fixed coils, thus forming a sensitive 
dynamometer. One of the new instruments, giving a ful) scale 
deflection for 8 milliamperes was exhibited, and other forms are 
made as ammeters, voltmeters, and wattmeters with various ranges. 
As there is practically no metal used in the construction, except. in 
the coil, this dynamometer is particularly suitable for the accurate 
measurement of small powers. l ЖӨЕ: 

In the Melsom potentiometer, which was also exhibited for the 
first time, 150 coils are grouped in six dials, whilst by means of & 
short slide wire pressures from 10. volt to 1-5 volt can be read with 
an accuracy of 10 5 volts. Compensation for variation in standard cell 
(cadmium) temperature is provided, and the balance to the standard 
cell can be checked at any moment by simply pressing a key, without 
disturbing the test in hand. An improved form of rheostat is fitted, 
giving greatly increased steadiness and ease in adjustment. The 
slide wire is adjusted by shunting, and duplicate slide wires may be 
fitted with little trouble in case one is damaged. 

A potentiometer for extra high pressures was also shown and was 
fitted with Duddell-Mather non-inductive anti-capacity gauze. The 
section exhibited formed one of a set for use at the National Physical 
Laboratory, and had a resistance of 100,000 ohms, subdivided into 
four divisions of 20,000 ohms and 10 of 2,000, connected to highly 
insulated sockets for travelling plugs. The gauze, which had a 
length of 30 ft. and width of 7 in., was mounted on long porcelain 
bobbins enclosed in a framework, and protected by wirework 
panels; each division was accurately adjusted to within one part in 
10,000, this particular section being capable of independent use on 
10,000 volt circuit, or of being coupled up to others for higher 
pressures. 

Ав a source of small alternating current of known high frequency 
for testing purposes the microphone hurhmer will be found con- 
venient, and may be used in conjunction with a tuned 'telepliotie 
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acting as a detector. The hummer consists of a bar of steel resting 
on nodal points near its extremities, and carrying а microphone 
button shunted by a condenser. А transformer is connected as 
shown in Fig. 19, the secondary current passing through a coil on & 
polarised magnet under the bar. On striking the bar an alternating 
current passes round the magnet and maintains the vibration. The 
testing ‘current is taken from another secondary winding and its 
frequency depends on the length of the bar selected, and may be 
1,000, 2,000 or upwards. The instrument is self-contained, and 
needs only to be connected to а 6-volt battery to be ready for use. 
A special telephone receiver for use with the selected frequency is 
supplied, the diaphragm being arranged to resonate to it, thereby 
increasing the sensitivity and the sharpness with which a null point 
may be detected when testing, this also being aided by the com- 
parative freedom from higher harmonics of the current from the 
hummer, and its unvarying frequency. 

One of the most interesting cxhibits by Mr. R. W. Paul was 
undoubtedly the optiphone. This is an attachment by which the 
minute vibrations of а telephone diaphragm are magnificd by 
mechanical and optical means, во that they may be recorded on a 
tracing desk or screen, thus giving characteristic wave-forms corre- 
sponding to different sounds or to different conditions of а telephone 
circuit. The magnifying movement is that invented by Mr. Irwin, 
and already applied by him in the construction of his hot-wire 
oscillograph. 16 consists of four extremely thin phosphor-bronze 
wires stretched between the diaphragm and fixed points, and looped 
together in pairs near the middle of their length, where they are 
connected to a small mirror, which moves through a large angle 
compared with the movement of the diaphragm. The natural 
frequency of the wire system is very much higher than that of the 
diaphragm itself, and the system can be damped by immersion in 
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Fic. 19.—D1aGRaM SHOWING CONSTRUCTION or MICROPEONE HUMMER 
or Mr, R. W. PAUL. 


oil. The vibrations of the mirror may be drawn out in the form of 
a curve by means of a second mirror or prism oscillating about an 
‘axis at right angles to that of the?“ optiphone " mirror. From the 
! oscillating mirror the beam.of. light passes to the tracing desk or 
ground glass screen, on which the speech curves are very plainly 
i seen, the magnification being such that the movement of the spot of 
light is 10,000 times that of the diaphragm itself when the screen is 
‘at 1 metre distance from the optiphone." 

In use; the receivér to which the magnifying arrangement is 
! attached is connected in circuit with a microphone and a 2-volt cell, 
; but obviously the vibrations of any diaphragm may be recorded in a 
similar manner, whether this diaphragm forms part of the telephone 
receiver, or is acted upon by the sound waves direct. Moreover, 
the vibrations of & microphone due to other causes than speech 
waves may be recorded in the same way. At the exhibition, the 
optiphone attracted great attention, owing to the beauty and 
interest of the speech waves of different vowels, and it was also able 
to show clearly the vibrations due to the sparking of an induction 
coil on the other side of the laboratory. The optical system shown 
was that used with the Irwin oscillograph, but а simplified system 
is being produced, во as to bring the apparatus within the reach of 
all those interested in speech transmission and reproduction. 

The DAILY MIRROR ” exhibit consisted of Mr. T. Thorne Baker's 
apparatus for the transmission of photographs by means of tele- 
graphy. The system has been worked out for the“ Daily Mirror“ 
by Mr. Thorne Baker and as a description of the apparatus appears 
on p. 434 of the present issuc, further reference is here unnecessary. 

The most interesting exhibits of Messrs. А. GALLENKAMP & Co. 
were а new student's pyrometer set and а new form of student's 
optical bench. "The main feature of both of these pieces of appa- 
ratus was the substantial construction. The pyrometer set com- 
prises a constantan-copper couple and is arranged to read up to 
600°C. ; whilst the optical bench, 2 metres long, is arranged to 
render the realling of the scale simple and accurate. i 
i 017"! — To bevontivaed.) ОУ. | 
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THE “K.-H.-K. ELECTRICAL TRANSMISSION GEAR 
FOR MOTOR VEHICLES. 


There is no doubt that while, in many ways, the modern motor 
ear is a very perfect piece of engineering mechanism yet in others 
it is capable of great improvement to make it even passably work- 
able let alone ideal in operation. There is, perhaps, no part to 
which this last statement applies with more force than the gear box. 
It is a part of which many motor drivers are afraid, апа there can 
be no doubt that the operation of gear changing by a sort of hit and 
miss method leaves much to be desired. 

Numerous attempts have been made to get over the disadvantages 
of mechanical gear changing. and one of these attempts which was 


Fia, 1. — DIAGRAM SHOWING OPERAT.ON OF K..H.-K. GEAR. 


shown at tho recent Motor Exhibition appears to fulfil the required 
conditions of ease and safety ; and is also, we are pleased to say, 
purely electrical in character. 

This g»ar, known as tho King-Hammer-King, or more shortly 
K.-H.-K., is, it is claimed, a new departure in power transmission 
systems, It is especially applicable to motor vehicles and dispenses 
with the present more or less complicated system of clutch, clutch 
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distribution board or from separate points. 
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coils. These armature coils are in turn connected by auxiliary 
shafts to the gear system. When current is passed through the 
armature the two parte of the electrical system become rigid and 
the motion of the engine is thereby transmitted to the driving shaft. 
Suitable speed regulation is effected by combining the two coils 
mentioned above i. e., either operating them separately, in con- 
junction or in opposition. 

'The chief feature of this system is the method by which all changes 
of gear are effected. Only one small lever is used, placed at some 
convenient point, usually on the steering column. The movement 
of this lever controls all the necessary gear changes. 

By the use of this arrangement, it is claimed, the pleasure of 
driving is materially increased, while additional safety is given 


| owing to the quickness of the clutch's action. 


“DENNY ›› AUTOMATIC TUMBLER SWITCH. 


An automatic tumbler switch, which is claimed to be the smallest 
circuit-breaker extant, has recently been designed and patented by 
Mr. C. W. Denny, of Ken:ington, London. 

The object of this switch is to eliminate as far as 
possible the use of fuses for small power and lighting 
circuits, and consequently to get rid of the trouble and 
inconvenience caused in replacing blown fuses. The 
switch is adpated for controlling lights, either from a 
In the former case the 
distribution board is fitted either with D.P. automatic tumbler 
switches or with S.P. automatic tumbler switches and S.P. fuses— 
the fuses being, of course, rated about 50 per cent. above the load as 
which the switches are set to operate. In either case the size and 
consequent cost of the distribution board is considerably reduced, 
and greater efficiency is claimed to result. If the switches are used 
at different points of а building а small distribution board is used 
containing S.P. automatic switches or fuses as the case may be. If 
fuses are used they are rated above the capacity of the switches, as 
mentioned above ; in fact, with S.P. fuses one fuse can be used for 
several switches, and it should preferably be of the magazine type, 
thereby hastening the restoration of energy to a circuit. 

The automatic switch itself is a slight modification of the standard 
5 ampere tumbler type, mounted directly on top of a small rod magnet 
supplied with a winding in series with the switch. To operate the 
switch the knob is pressed downwards in the ordinary way, this 
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Fic. 2.— VIEW or K.-H.-K. ELECTRICAL TRANSMISSION GEAR. 


pedals and change speed levers, thus simplifying the mechanism 
and neatening the appearance of the chassis. The external 
appearance of this gear and its general position on the car is shown 
in Fig. 2. 

The operation of the system is shown in Fig. I. 


through the usual bevel gearing to the road wheels. ; The wheels in 
the gear box are always in ;mesh. .. On the enging. shaft are fitted 
two four-pole magnets which revolve between two sets of armature 


The left shaft 
is rigidly connected to the main cngine.and the Jeft-hand shaft 
' diately trips the switch and opens the circuit. 


forcing the contact blades home. The knoh then returns to the off 


or starting position, and the blades are free to be tripped by the 


electromagnet, which has a spindle attached to the armature and 
projecting into the switch base. In switching off in the ordinary 
course, the push button at the side is pressed home. Should the 
circuit become overloaded or short-circuited, the magnet imme- 


The, construction of the combined switch and circuit-breaker is 
sqund and strong, and the action is said to be simple and certain. 
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CINEMATOGRAPH REGULATIONS. 


On December 20th the Home Secretary made regulations under the 
Cinematograph Act, 1909, of which the following refer to the use of 
electricity: 

(5) Where electric lighting is reasonably available for use in the build- 
ing no other illuminant shall be used for the purpose of the exhibition. 
In any case no illuminant other than electric light or limelight shall be 
used for such purpose. | 

(6) Electric Light.—(a) Within the enclosure. the insulating material 
of all electric cables, including ** leads“ to lamps in the enclosure, shall 
be covered with fire-resisting material. (b) There shall be no coils of 
slack electric cable within the enclosure. The leads to the apparatus 
shall be kept well apart both within and without the enclosure and so run 
that the course of each may be readily traced. (c) No current at a higher 
pressure than 110 volts shall be used within the enclosure. (d) The 
cables for the cinematograph apparatus shall be taken as a separate 
circuit from the source of supply; there shall be efficient switches and 
fuses inserted at the point where the supply is taken, and, in addition, 
an efficient double-pole switch shall be fitted in the cinematograph lamp 
circuit inside the enclosure. (e) Resistance frames shall be constructed 
entirely of fire-resisting material, and they shall, if reasonably practic- 
able, be placed in a room apart from that used for the exhibition. If 
accessible to the public they shall be protected by a wire guard or other 
efficient means. With the exception of a small resistance for regulating 
purposes, they shall be placed outside the enclosure. — 

(12) The general lighting of the auditorium shall not be controlled 
solely from the enclosure. 


LEGAL INTELLIGENCE. 
Electrieal Co. v. O. H. Thomas, Son & Co. 


The hearing of this case was continued during the ме `К before Mr. 
Pollock, Ofticial Referee. 


Mr. J. STOTTMER was further cross-examined by Mr. Williams, K. C., 


for the defence. In regard to the trouble with the centrifugal pump, 
witness said that with clear water the pump might have worked for a 
long time without corroding on the inside. The corrosion of the pump 
depended largely upon the chemical composition of the water. "There 
was а very small profit on the contract. : Referring to the visits of 
plaintiffs! representatives to the mine, witness said that Mr. Thomas 
liked to see as many of plaintiffs" representatives there as possible while 
the work was in progress. It was business diplomacy and created a good 
impression. About this time plaintiffs had various contracts for the 
erection of electrical mining installations in South Wales, but he denied 
that they did not send enough men to look after and do the work at 
defendants’ colliery. In regard to: а report by a Mr. Blake (one of 
plaintiffs’ engineers), in which the bpinion was expressed that the field 
coils of. the exciter were wrongly connected, witness denied the accu- 
racy of the report, but admitted that if such had been the case the fault 
would be in plaintiffs’ works. He did not know enough about field coil 
work to express an opinion as to whether such a mistake could be made 
by a skilled man. He should say, however, that if they had been 
wrongly connected the machine would not work at all It was quite 
true plaintiffs took no steps to inquire into Mr. Blake's suggestion, 
because they were certain that there was nothing in it. They had the 
test sheets of every machine and it would be impossible for such a mis- 
take to arise. Running the engine about 10 per cent. below its normal 
speed might account for trouble with the exciter, because the exciter 
would be running at a lower speed and would thus make the operation 
of excitation a difficult one. Small machines sometimes excited very 
slowly. When he was at the mine, however, he had no trouble what- 
ever with the machine, and it must be understood that if a dynamo works 
once and excites its full current and voltage then it would work right 
through absolutely. The fact that it excited once satisfactorily showed 
that the machine was in order. The reason why plaintiffs entered into 
the agreement to unwater the mine after the flooding in June, was firstly 
to avoid litigation and secondly, because the yhad no desire that it should 
be spread about broadcastithat the Electrical Co. had supplied plant which 
was not satisfactory. He admitted that plaintiffs supplied defendants 
with a plant which did not to a certain extent do the work required of it. 
About March, 1908, a Mr. Flood came on the scene as directing engineer, 
and he wrote several letters pointing out defects. Witness wrote and 
said that unless they received certain pipe columns which defendants 
had undertaken to supply they would take no responsibility for any- 
thing which might occur at the time the delivery pipes for the pumps 
which were part of defendants’ old plant were in a very defective condi- 
tion. The mine was unwatered several times, but unfortunately it got 
filled up again. | 

CouNsEL: Do you suggest that you should be paid for your unsuccess- 
ful attempts 7—1 think we should be paid in accordance with the agree- 
ment. | 
The OrricraL REFEREE: The agreement does not say that you are to 
be paid if you fail to unwater the mine and you admit you had not done 
so in November ? 

WITNESs eventually admitted that the unwatering was not carried 
out and that defendants ought not to have been charged for it. 

The Official Referee then adjourned the hearing until after the Christ- 
mas vacation, » ЧО M car m 
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Eccles Corporation v. South Lancashire Tramways Co. and Salford 
| Corporation. 

On the 16th inst. plaintiffs sought to restrain defendant company from 
trespassing upon a section of their tramway system, about 500 yds. in. 
extent. Salford Corporation were added as defendants owing to agree- 
ments which they had entered into. Defendant company run their tram- 
cars over a portion of the Eccles system without licence from the Cor- 
poration. They claimed their right to do this under licence of Salford 
Corporation, with whom there was an arrangement for running powers. 
The case depended mainly upon the construction of certain clauses in 
private acts and the agreement between the two Corporations. Evidence 
was called to show that Eccles Corporation suffered damage from the 
passage of defendants' cars, and on the other to show that the damage 
(if any) was small, and that the arrangement was for the public con- 
venience, as continuity of service from Liverpool through Salford to 
Manchester was thereby assured. It was contended that the rights of 
Eccles Corporation had passed to Salford Corporation. | 

Mr. JESSEL, for defendant company, said his clients were in the un- 
happy position of being between the anvil and the hammer; they were 
the victims of the jealousy existing between the two Corporations. They 
had Parliamentary authority to work the tramway with the consent of 
anybody who had power to grant it, and he contended that Salford had 
that power. 

Judgment was reserved. 
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MUNICIPAL, FOREIGN & GENERAL NOTES. 


APPOINTMENTS VACANT AND FILLED. 

The Governing Body of the Northampton Polytechnic Institute, 
St. John-street, London, E.C., invite applications for the position of 
associate head of the department of electrical engineering and applied 
physics, Salary £400 per annum. Further particulars and forms of 
application from the Principal of the Institute, Dr. R. Mullineux 
Walmsley, and applications must be in by 10 a.m. of Monday, Jan. 
10. See also an advertisement. 

A junior draughtsman is required, with shop practice and drawing 
office experience. See advertisement. 

Ilford Council require & managcr of their electric tramways. 
Salary £300, rising to £400. - Applications (on forms supplied), by 
noon, Jan. 10, to the Clerk, Town Hall, Ilford. . | 

The Council of the University of Birmingham invite applications 
for the position of assistant lecturer and demonstrator in physics. 
Applications to the Secretary by Jan. 0. 


In consequence of the increase in the work of the commercial, 
labour and statistical department of the Board of Trade. the Presi- 
dent has decided to divide this into two separate departments. 
Mr. G. R. Askwith, C.B., K.C. (the comptroller-general), will be 
Comptroller-General of the labour department, and Mr. G. J. Stanley, 
C.M.G. (the deputy comptroller), will be assistant secretary of the 
commercial department. 

Mr. Wm. Hy. Miller, deputy electrical engincez at Wakefield, has 
been appointed electrical engineer of the Fleetwood Urban Council's 
electricity works. 

Mr. Cragg has been promoted to the position cf second engineer in 
charge at Bermondsey (in succession to Mr. Hogarth) at £120 per 
annum; and Mr. Ingram has been promoted to fill Mr. Cragg's 
place. 

We are informed that Mr. H. T. Wilkinson has resigned his posi- 
tion as assistant manager of the Chloride Electrical Storage Co. and 
has joined the staff of the Wardle Engincering Co. (of Manchester) 
as managing director conjointly with Mr. C. H. K. Chamen. 

Llandudno Council have appointed Mr. Daniel Hughes assistant 
engineer (in place of Mr. Tylecote, who resigned) at a salary of £90 
rising by £5 а year to £120. 

Mr. A. B. Coward, B.Eng., has been appointed demonstrator in 
the department of engineering at Sheffield University. 

Waterloo Council have appointed Mr. Shaw as inspector for the 
district under the Great Crosby and Waterloo Electric Lighting 
Order, at a fee of 5s. per test, to be paid by the consumer. 


EDUCATIONAL NOTICES. 

University Tutorial Classes.— The Senate of the University of 
London have appointed Dr. R. M. Walmsley and Dr. R. D. Roberts 
to represent the University on the Joint Universities’ Advisory 
Committee on University Tutorial Classes in Industrial Centres. 

Battersea Polytechnic, London, S.W.—At this polytechnic the 
day courses provide a full three years’ training in mechanical, elec- 
trical and civil engineering architecture and building construction. 
The next term commenees on Jan. II. There are evening classes 
jn various subjects, meludihg strength of materials, theory of struc- 

sf НЕ Т fis. don к NE 2 ' 


44. 


... THE. ELECTRICIAN, DECEMBER 24, 1909. 


459 


‘tures, hydraulics, theory of machines and machine design, heat 
engines and surveying (commencing April, 1910), also electric trag- 
tion, design of а.-с. machinery, h.-t. transmission. There will be 
special courses of 12 lectures in engineering estimates (commencing 
Friday, Jan. 21). Courses are suitable for B.Sc.(Eng.) and the 
examination for the associateship of the Institution of Civil Engi- 
neers. Particulars of fees, &c., may be obtained from the secretary. 

Borough Polytechnic Institute (London, S.E.)— The distribution of 
prizes at this Institute was performed on Tuesday evening by Sir H. 
Llewellyn Smith, K.C.B., Permanent Secretary of the Board of 
Trade. Mr. J. Leonard Spicer (Chairman of the Governors) presided, 
and was supported by Mr. T. Coote, J.P., the Rev. W. G. Sommer- 
ville. &c. | 


Aldershot.—The Council have decided to increase the loan fot 
electric lighting extensions from £1,000 to £1,500. 

American Telephone Monopoly.—It is stated that Mr. Pierpont 
Morgan has purchased several independent telephone companies 
in the middle Western States," and has made a working arrange- 
ment between the long-distance companies and the American Tele- 
phone & Telegraph Co." No further details are furnished. ` 


Anglo-American Telegraphic Money Orders.— The Postmaster 
General announces that on and after Jan. 1 telegraphic money 
orders for a maximum of £40, will be issued in the United Kingdom 
for payment in the United States or Canada, and orders for a maxi- 
mum of £41. ls. 4d. (= $200) will be issued in Canada, and the 


United States for payment in the United Kingdom, an agreement to. 


provide these facilities having been entered into between the British 
Post Office and the Western Union Telegraph Co. 


Australasia.— The Australian Mining Standard " states that the 
special committee of Boulder (W.A.) Council appointed to draft а 
scheme for an extension of the electricity undertaking, have recom- 
mended that, | 

To provide the machinery mentioned in the engineer's report of Sept. 13 
last, £8,000 be raised by loan repayable in 10 years, and that the price 
of current by meter be reduced from 8d. to 6d. per unit after the installa- 
tion of the new plant. The estimated annual gross profit on the present 
plant is £3,000, the total annual gross profit with the new plant is esti- 
mated at £5,514, and the net profit at £1,839. Offers have been received 
from the Kalgoorlie Power Corpn., from Kalgoorlie Council and from a 
local syndicate in connection with the lighting. and the Council decided 
to consider these, as well as the committee's recommendations. 

The Commonwealth Postmaster-General has authorised the erection 
of a g.i. telephone line (400 lb. to the mile), with metallic circuit, from 
Geelong to Drysdale, to relieve the Geelong Queenscliff line. The cost 
is estimated at £128. Two new lines, of heavier wire than that at pre- 
sent used, are to be erected between Melbourne and Ballarat, at a cost 
of about £3,158. A new telephone line from Bendigo to Echuca, the 
repair of the telephone line from Balmoral to the South Australian 
border, and the purchase of 2,356 nautical miles of submarine cable were 
also decided upon recently. | 

Bendigo Chamber of Commerce have commenced a movement for an 
additional trunk line between Ballarat and Melbourne. 

Bovril Australian Estates (Ltd.) propose to equip a steamer as a float- 
ing abbatoir, to receive the carcases of cattle and sheep from shore 
abbatoirs on the northern and north-western coasts of Australia. Elec- 
trical plant in the ship will drive machinery in the shore establishments, 
and will provide the motive power for conveying the carcases on board 
by means of an aerial cableway, and also operate apparatus on board for 
moving the carcases from point to point, canning and freezing plant, &c. 

Sydney City Council recently discussed the Electric Lighting com- 
mittee's recommendation to accept the A " tender of Dick, Kerr & Co. 
for turbo-generatora in accordance with the original specification (which 
restricts the speed to 750 revs. per min.), but omitting the 400 kw. 
turbo-generator and condensing apparatus and pipework, at £39,027. 
Ап amendment was carried that the matter be postponed, and that the 
opinion of Messrs.] Preece & Cardew be taken as to the best make of 
turbo-generators, and as to whether high-speed engines are satisfactory. 

The work of installing electric pumps at the North Mount Lyell (Tas- 
mania) mine is well advanced. 

А deputation representing the Electrical Association of Queensland 
recently waited upon the Queensland Minister of Works (Mr. W. H. 
Barnes) to urge that the restrictions placed by the Electric Lighting Act 
of 1896 on overhead wires should be removed or modified. In conse- 
quence of the onerous conditions imposed, only four towns in Queens- 
land had electric light. Para. 2 of clause 24 provided that no overhead 
wires could be used except in the manner prescribed and with the consent 
of the Minister and the local authority. No matter whether the wires 
were put up in accord with the regulations, a local authority could cause 
them to be removed. Underground wires were practically prohibitive 
in small towns owing to the cost. A modification of the regulations under 
the act was also asked for, 80 that, while there must be an insulator on 
the pole, the wires could be left bare. 

In reply, Mr. BARNES said the Government did not want to hamper 
any enterprise. He would remit the question to the experts of his 
department and submit their report to the Cabinet, but he could not hold 
out hopes of its being dealt with in the first session. | 

The accounts of the. Christchurch (N. Z.) eleotricity supply and refuse 
destructor undertaking for the year ended March show revenue £13,045 


б 4 1913 à 


(including £1,437 for desiroying rubbish), expenditure £7,289, grosa 
profit £5,747, net profit £1,327, after meeting interest and sinking fund 
charges and placing £1,791 to depreciation. - The tota] cost of burning 
the rubbish (including interest and sinking fund debited against it) was 
£2,084, so that the electrical department pays £547 for the calorific value 
of the refuse. 970,970 units of electrical energy were generated, and the 
maximum output was 514 kw. 

The residents of Yarrawonga (Victoria) have asked the Shire Council 
to consider the question of substituting some more modern illuminant 
for the present kerosine lamps for street lighting. 

Warrnambool (Victoria) Council, who have been considering а pro- 
posal to improve the gas supply at a cost of £5,000, recently decided to 
ask the gas works committee to report as to the desirability of installing 
electric power plant. 


- Barnsley.— The Council have received sanction to a loan of £2,955 
for electric lighting extensions. 


Bermondsey (London).—A pplication is to be made to the L. C. C. 
for a loan for £2,120 for feeders, £2,000 for mains, and services, and 
£500 for meters. 


Bexhill.— An inquiry was held on Tuesday into the application of 
the Council for sanction to borrow £3,058 for extensions of the 
electricity undertaking. In the course of the proceedings it was 
decided to increase the amount by £1,500 in order to meet pro- 
spective expenditure for about 24 years. 


. Bishop's Stortford.— An interesting report on the question of the 
supply of electrical energy in this district was recently prepared by 
Messrs. May & Hawes, consulting engineers to the Council. 

At the outset, Messrs. May & Hawes point out the many advantages 
of electricity for light, power and domestic uses. In regard to supply, 
the direct-current system is recommended. From the feeding points, 
distributing mains would be laid for a three-wire d.c. supply at a pressure 
of 240 volts for lighting and 480 volts for power. No particular site for 
a generating station has been selected, but it is assumed that it will be in 
the neighbourhood of the river. The generating works would be equipped 
with plant having an effective capacity of 75 kw. to 80 kw., with one set 
in reserve, together with a storage battery and the necessary switchgear. 
Oil engines, using crude oil as fuel, are recommended for driving the elec- 
{тїс generating plant. The scheme provides for the laying of 6,431 yds. 
of distributing mains (including 1,000 yds. in new roads) and for con- 
necting up 200 private consumers. 

It is further suggested that the existing gas lamps should be replaced 
by 122 incandescent electric lamps where distributing mains are laid. 
The total estimated capital expenditure is £12,750, including £1,670 for 
buildings, £4,630 for electrical and mechanical equipment (two 75 kw. 
combined oil engines and dynamos, oil storage tank, oil and water pipes, 
switchgear and cable connections, eable ducts, tank waggon, pump and 
hose, battery of accumulators, reversible booster and regulators), £4,250 
for two feeder cables, distributing cables, &c., £600 for 200 house services, 
£300 for meters, £500 for public lamps and £800 for general expenses and 
contingencies. The estimates of the probable demand allow for 69,000 
units for private and 31,000 for public lighting. The income from private 
lighting (at 61d. per unit) is put at £1,650, from public lighting £318 and 
from meter rents £80, total £2,048. Working expenses are put at £1,020, 
leaving a gross profit of £1,028 to meet interest and repayment charges 
at 7-2 per cent. on £12,750 (or £918), the net profit being estimated at 
£110. 

Messrs. May and Hawes consider that the undertaking, if carefully and 
energetically managed, should become self-supporting in its third year. 

Naturally the scheme, though conceived on sound and business-like 
lines, is opposed by the gas element on the Council. It has, however, 
been received with considerable favour by many, and it is probable that, 
when the Council are called upon to deal with the matter on Jan. 18 there 
will be a substantial majority in its favour. 


Brighton.—Last week the Corporation adopted the recommenda- 
tion of the Lighting committee to put down extra plant at South- 
wick power station and North-road sub- station, and tenders are being 
invited for the supply and erection of the plant. 


Constantinople Telephone Concession.—It is reported that the 
special commission appointed by the Turkish Minister of Finance has 
completed with Mr. H. Laws Webb the draft agreement and specifica- 
tion governing the future telephone service of Constantinople. The 
documents have been approved by the Minister of Finance, and will 
now be translated into Turkish and submitted to the Council of 
Ministers for signature after the holidays. 


Country House Lighting.—The Dowager Marchioness of But» is 
having an electric lighting installation at The Garrison, her place 
in the island of Great Cumbrae. 


Customs Duties.—An Ordinance assented to on Oct. 28 removes 
electroliers and electric light standards, pendants and shades from 
the list of articles which can be imported duty free nto British 
Honduras. | 


Doneaster.—The Rural Council have approved of two schemes of 
sewerage and sewage disposal for the parishes of Adwick-le-Street, 
Owston and Skellow. 

For Adwick.le-Street it is proposed to lay main and branch sewers and 
convey the sewage to a pumping station where.it-will be automatically 
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lifted by centrifugal pumps driven by clectric motors to the Woodlands 
sewage disposal works, which will be increased in size to meet the extra 
population to be dealt with. For Owston and Skellow there will be con- 
siderable lengths of main and branch sewers to be laid which will deliver 
the sewage similarly to a pumping station, where it will be dealt with in 
like manner and pumped to a site to be treated. Application is to be 
made for sanction to carry out the works, which have been designed by 
Messrs. D. Balfour & Son, of Newcastle-on-Tyne and London. 


Dundee.—The Electricity committee recommend the Council to 
adopt a scheme for the electric lighting of stairs and closes. The 
committce are to һаус power to carry out and maintain wiring work, 
&c., and supply current at 8s. per lamp per annum. Current would 
be switched on from the generating station. 


Dunoon.— The Board of Tradc have deferred for 12 months the 
question of revoking the Dunoon Electric Lighting Order, 1906. 


Edinburgh. — On Tucsday the Electric Lighting committee, in sub- 
mitting the recent report of Sir Alex. Kennedy on the working of the 
Dewar-place and M'Donald-road generating stations, recommended 
the appointment of five members of Council and the resident elec- 
trical engineer (Mr. F. A. Newington) to visit London and Birming- 
ham, to rcport on the cooling towers in use in those cities. 

Mr. STEVENSON, in moving approval of the report, said the growing 
demand for electricity required a decision on the point before they went 
any further. Under ordinary circumstances they would have looked to 
M Donald-road station for their increased power, but Sir Alex. Kennedy 
had shown them that by scrapping some of their old plant at Dewar- 
place and putting in turbines, their output there could be increased by 
3.500.000 units. If they did not use cooling towers they must have a 
water supply of 750 million gallons per annum, which at 6d. per thousand 
gallons represented an annual outlay of £18,750, while the cost of the 
cooling towers, including turbines and condensers, was put down at 
145.000. 

Mr. Harrison moved that only three members of Council be sent, 
tozether with the resident engineer. 

On a vote being taken, it was agreed by 24 to 10 that the deputation 
should consist of three members—Messrs. Stevenson (the convener), 
Lyon, and Carmichael, together with Mr. Newington. 


Electric Pumps.—The annual report (for 1908) of the New Zealand 
Mines Department's inspecting engineer (Mr. F. Recd) states that 
several mining companies in the Dominion have put down elec- 
trically driven pumps. 

With a view to showing the types of pump usually favoured, he mentions 
that the Waihi Grand Junction have installed Sulzer vertical three-stage 
pumps (estimated height to be pumped 250 ft., capacity in gallons per 
minute 666); the Waihi G.M. Co., three-throw ram (height 600 ft., 
gallons per minute 1,500); Barewood G.M. Co., three-throw ram (height 
600 ft.); New Zealand Crown Mines, duplex ram (two units; height 
1.000 ft. in two stages, gallons per minute 1,135): Ross Goldfields 
(alluvial, multi-stage Worthington turbine (four units); height 400 ft., 
gallons per minute 3,500. 


Electricity in Gas Works.—' The Australian Mining Standard " 
states that extensive alterations, at a cost of over £45,000, were 
recently carried out at the South Melbourne works of the Metropolitan 
Gas Co. 

The whole of the retort house machinery is now driven electrically, 
current being generated by two 65 kw. 220 volt British Westinghouse 
dynamos direct coupled to 100 k. H. p. Crossley gas engines. The engineer 
to the gas company (Mr. P. C. H. Hunt) states that he is thoroughly 
satisticd as to the advantages of using electricity in gas works operations, 
and he believes it will be more largely adopted. | 


Hanley.—The Council have decided to supply electrical energy to 
the North Staffordshire Railway Co. for their Cliffe Vale sidings and 
workshops, on the terms arranged between the borough electrical 
engineer (Mr. Yeaman) and the company's electrical engineer 
(Mr. Rock). 

The estimated consumption is 23,000 units per annum ; the company 
guarantee a minimum payment of £80 per annum, fora minimum of 
19.200 units, and to pay Id. per unit after. 

It was also reported that. Mr. Yeaman had supplied information to 
Messrs. Wedgwoods, Etruria, in regard to electric power, and the com- 
pany have now decided to shortly proceed with a scheme for the intro- 
duction of electrice power at their works. 

Mr. Yeaman was thanked by the Council for the ability and 
Success with which he had conducted the negotiations leading to a settle- 
ment of the difficulties with the British Westinghouse Co. with regard to 
No. 2 Howden-Westinghouse generating set. 

Permission has been given to Mr. Yeaman to take a pupil at a premium 
of £20 for six months. 

In moving the adoption of the Electric Lighting committee's report, 
the chairman (Ald. Coates) said the applications for current were in- 
creasing. The works had never been in a more satisfactory condition. 


Holland.—Nordwijk-aan-Zee Municipality are 
question of electricity supply. 


Holsworthy (Devon.)—The County Council have been re quested 
to allow the Petty Sessions Room to be wired. ^S | 
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Isle of Wight Railways. At the conference of representatives of 
local authorities a resolution was unanimously passed in favour of the 
electrification of the Isle of Wight Railways or the provision of tram- 
wavs in order to have better transport accommodation in the Island. 
Another meeting will be held in the second week in February. 


Japan-British Exhibition, 1910.—There is every evidence that this 
exhibition will be а show fully deserving the hearty support of the 
public. From particulars we have been able to collect we feel 
assured that the Exhibition at Shepherd's Bush next year will, 
accidents excepted, prove one of the finest exhibition displays ever 
given in this country. 


Kiveton Park (Sheffield).—The Rural Council have applied for 
s»ncetion to a loan of £3,316 for a destructor and electric lighting plant. 


Lectures on Electric Ромег. — Ап interesting and instructive series 
of lectures on The Advantages of Electricity for Power Purposes " 
is being delivered by the Burslem borough electrical engineer (Mr. 
Ashton Bremner) at the Wedgwood Institute. "The lectures have 
becn arranged by the Education committce, and the chairman of the 
Electricity committee (Mr. T. Willett) presided at the inaugural 
lecture last week. 

There was a good audience, the local manufacturers having received 
a special invitation to be present. Mr. Bremner dealt in a clear and 
lucid manner with the advantages of electric power. Electricity (he 
said) was supplied“ on tap " from the Corporation mains quite simply. 
The problem of laying out the electrical drive on pot-banks was un- 
doubtedly difficult, and should not be attempted without consulting an 
electrical engineer—there were so many ways in which a scheme could 
be wrongly laid out ; but once a properly qualified engineer had designed 
and installed an efficient scheme, a child could do the rest. as there was 
no need to employ specially qualified engineers to run the machinery. 
He would have the manufacturers of the district to understand tho- 
roughly that installing electricity for lighting, heating and power was 
unattended by any risks, and also that in the near future they must. if 
they wished to keep pace with the foreigner, adopt electricity in their 
factories. Indeed, it might be said that there were few works owners 
who made any claim to be considered up to date who were not using 
electric power in some form or other. 1t did not follow, because a few 
electr e motors had been installed that all the possibilities of the new 
power had been realised. The electric drive, in itself, would not secure 
full economy of operation, but a survey of the working conditions of by far 
the greater number of factories in the district would reveal many un- 
suspected sources of loss which would be diminished by the judicious 
application of electric power. The question of electrical, compared with 
other means of driving potters’ machinery, resolved itself to a large 
extent into the price at which electric energy could be obtained. It 
might be purchased from the Corporation or it might be generated on the 
premises. The question was not a simple one, and to a large extent it 
depended upon the question of cheap power. The use of electric motors 
would also appreciably reduce the risks of the manufacturers under the 
Factory Acts. Electric motors were so constructed that accidents to 
attendants need not occur, and they enabled moving shafting, pulleys 
and belting to be reduced and in some cases entirely done away with ; 
and they also enabled manufacturers to make the best use of the space 
at their disposal, and to carry on their work on more economical lines. 
The transmission losses in a factory were under any circumstances con- 
siderable, but if electric motors were used, this loss might be reduced 
either by employing separate motors for the large machines or by arrang- 
ing the machines in groups and placing the motor near those requiring 
most power. If overtime had to be worked in some department the loss 
of power in shafting by non-electric systems was felt in its most acute 
form, because it was not thought worth while to disarrange the belting 
or ropes by disconnecting the unused length of main shafting, with the 
result that for the sake of a few machines in one department, the whole 
of the shafting was kept running. With electric driving matters were 
reversed. All groups of machines other than those required were stopped. 
and the loss was consequently eliminated. Further, the high efficiency 
of electrical methods of transmission and utilisation at times of light 
load was а great advantage, and was in great contrast to the waste of 
power which was a characteristic of any other kind of drive. The potting 
industry required machinery running at varying speeds. Direct-current 
motors, such as were driven from the Burslem Corporation's mains, were 
specially suited to the requirements of the district. Mr. Bremner, in 
the concluding part of his lecture, explained the meaning of electrical 
terms, and dealt with the history of electrical development. 

A hearty vote of thanks was passed to Mr. Bremner, on the motion of 
Mr. Willett. 


Light Railways.—An inquiry was held on Saturday into the 
application of the Llandudno & Colwyn Bay Light Railway Co. for 
authority to extend the light railway from Groes Bridgo to the 
Queen's Hotel, Old Colwyn. Col. Boughey, R.E., announced that 
the Light Railway Commissioners had decided to sanction the 
extension, subjest to conditions. 


London County Council.—On Tuesday it was agreed to loan 
£2,030 to Southwark Concil for a storage battery. 

Tramways and Incem’ Tr. -The Finance committee reported having 
arrived at a settlement with the Commissioners of Income Tax with 
regard to the assessment ‘of the tramways undertaking under sehedule D, 
which has been standing over for five years pending the settlement of 
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the amounts to be allowed for depreciation and certain other questions: 
Under the terms of settlement the following amounts become payable :— 
1904-5, £6,341. 16s. ; 1905-6, £5,925. 13s. 1d. ; 1906-7, £6,143. 4s. ld. ; 
1907-8, £10,567. 14s. ; 1908-9, £16,329. 5s. ; a total of £45,307. 12s. 2d. 
The tramways accounts had actually been charged with £57,500, or 
£12,192. 7s. 10d. in excess of the total liability. Of this, however, 
£4,408. llis. was due to the steamboats, so that the balance of 
£7,783. 16s. 10d. will be credited to tramways accounts for 1909-10.— 
Report adopted. 

Rails.—An estimate of £30,000 on capital account was approved for 
the provision of rails for tramways to be constructed during the present 
financial year. | 

Renewal of Special Trackwork.—Approval was given to an expenditure 
of £17,700 for the renewal of special trackwork in various parts of the 
tramway system in 1910.11. 

Reconstruction of the Aldgate and Bow Tramways.—The Highways 
committee reported having considered the expenditure incurred in con- 
nection with the adaptation of the Aldgate to Bow tramways for the 
underground conduit and overhead trolley systems of electric traction 
which would not have had to have been incurred had the route been 
reconstructed in that manner originally, instead of on the G.B. surface 
contact system. The expenditure in question had been £25,265, and it 
was recommended that the sum be charged against the general reserve 
fund. 

Mr. H. Н. Gorpon moved the following amendment: That the 
report should be referred back in order to bring up a further statement 
under the following heads: T(a) he cost of installing and taking up the 
track and equipment ; (b) the extra cost of equipping the rolling stock ; 
(c) the fees and costs of the experiments conducted under Mr. W. M. 
Mordey ; (d) the loss on the working of the line under horse traction 
since the resolution of the Council authorising the use of the stud system ; 
(e) the loss of estimated receipts under electric traction; and (/ the 
losses under (d) and (е) on the lines which were scheduled for equipment 
on the stud system. 

Mr. JOHNSON seconded, and after a long discussion the amendment 
was lost, and the recommendation of the committee adopted. 


London Fire Alarm System.—<An interesting paper was read last 
week before the Society of Post Office Engineers by Mr. J. Sinnott 
(assistant superintending engineer, Post Office Telegraphs) on 
Municipal Fire Alarms.“ 

. Mr. бїххотт said the first application of the electric telegraph to the 
transmission of fire alarms was made in Berlin in 1849, and that until 
1880 there was no system of street fire alarms in London, or, in fact, in 
any other town in Great Britain. In 1886 Mr. A. C. Brown, of Finsbury, 
London, invented the system which is still employed by London County 
Council. In 1886 347 street call points were installed, and at present 
1,317 are in use. For 1908 the chief officer of the London fire brigade 
reported that of the 5,811 calla received 3,236 were given by the street 
alarm boxes, 1,949 by persons calling at the fire station, 477 by tele- 
phone exchange subscribers, 62 by police and salvage corps, 52 by private 
fire telephones, 12 by automatic alarm systems апа 23 by public tele- 
phone call offices. Out of the 3,236 street fire calls 530 were false alarms, 
due to electrical faults. These false alarms were difficult to deal with, 
but the engineer-in-chief to the Post Office suggested the use of some 
special auxiliary apparatus for the purpose which had been tried experi- 
mentally in connection with Islington fire station. The results obtained 
had been so far satisfactory that the County Council had decided to 
similarly alter the whole of the London system. Mr. Sinnott described 
in detail the systems of fire telegraphy employed in many countries, 
special mention being made of the Gamewell " system in use in New 


York. 


London Tube Amalgamation.—The bill for the proposed amalga- 
mation of the three tube railways controlled by the Underground 
Electric Railways Co. of London (the Baker-street and Waterloo, 
Great Northern and Piccadilly, and Charing-cross and Hampstead 
lines) provides that the name of the consolidated undertaking is to 
be the London Electric Railway Co. The total consolidated capital 
of the new company will consist of £4,200,000 in debentures, 
£3,150,000 preference, and £9,450,000 ordinary stock, a total of 
£16,800,000. Existing debenture stocks of the three companies 
are to be exchanged for the consolidated debenture stock. 


Marylebone (London).—Mr. A. Hugh Seabrook has reported that 
there is a large field for freezing and ice-making plant in the borough, 
and that it is now cheaper to make ice by electricity for even a 
medium sized house or shop than to buy it. 

Upon Mr. Seabrook’s recommendation the Electricity committee have 
decided that as ice making and freezing are mainly required in the sum- 
mer, current for these purposes be charged ld. per unit without any 
kilowatt charge. The present tariff for power is 2d. per unit for the first 
125 hours per quarter of maximum demand and ld. per unit after. An 
equivalent tariff is 40s. per H.P. per annum, plus Id. per unit for all units 
used. Subject to a separate meter being fixed for recording power units 
supplied, the alternative form of tariff is to be adopted. | 

Mr. Seabrook has prepared а statement showing the position of the 
electricityLundertaking to Sept. 30. The chief figures are as follows: 
Units sold to private consumers, 3,463,304 (2,869,493 in the correspond- 
ing period of 1908) for public lighting 117,510 (57,220) ; average price 


per unit, private consumers, 3:004. (3-35d.) ; revenue from sale of cur- з 


rent to private consumérs, £43,120 (£40,078); revenue from meter 


rentals, £2,873 (£2,742): revenue from street lighting, £1,267 (£661) ; 
total revenue £48,356 (£44,101); expenditure on revenue account 
£20,713 (£20,895). 

Mexico.—Senor S. C. Diaz has obtained a 20 years' concession 
for using up to 500 litres of water per second from the river Arteaga 
(Coahuila State) for the generation of electric power. 

It is stated that thc Chapala Hydro-Electric and Irrigation Co. 
will shortly carry out a scheme for the generation of electrical energy 
(for distribution in the. Aguascalientes district) by means of water 
power from the Santiago river. 

Middlesex.—At the last meeting of the County Council the Tram- 
ways committee submitted their annual report. 

The total length of lines authorised was 43 miles, of which. up to 
March 31 last, 30 miles had been opened for public traffic. The Metro- 
politan Electric Tramways (Ltd.) during the year expended £42,506 on 
tramways, including cables £15,778, rolling stock £15,778, overhead 
equipment £5,491 and buildings £2,730. "Their total expenditure up 
to Dec. 31 on the tramways was £274,743. The approximate amount of 
net capital expenditure of the Council on tramways amounted at March 31 
to £1,518,197. During the year ended Dec. 31, 1908, the traffic receipts 
were £304,747 (11:497d. per car-mile), against £244,445 and 11-8284. 
Working expenses during the year were £190,601 (7-191d. per car-mile), 
against £146,450 (7-087d.). 

Neston.—The Council have granted. permission to Mr. O. H. 
Williams and another to establish electricity works. 


Personal.—Mr. H. L. Tyson-Wolff, chief electrical engineer to the 
East Indian Railway Co., Jamalpur, is on leave for 15 months, and 
his position is being held pro. tem. by Mr. A. Boyd, assistant electrical 
engineer, while Mr. Boyd's position at Lillooah is being filled by Mr. 
Jas. Lord. 


Portsmouth.— By the casting vote of the Mayor the Council have 
adopted a recommendation of the Telephone committee to adopt the 
electric clock system. 

Councillor DrrrMAN, in moving the adoption of the report, said it was 
proposed to take £300 from the reserve, of which £65 would be forthwith 
spent on a master clock and the balance expended as required. The sug- 
gested charge was £1. 10s. per annum to subscribers for a first clock and 
for additional clocks from £1 to £1. 5s., all agreements being for three 

ears. There would be no further expense incurred, and provision would 
be made for 150 clocks. Correspondence with the Post Office and L.G. 
Board was read. The Postmaster-General offered no objection to the 
suggestion, but the L.G. Board declined to express an opinion whether 
the Corporation had the necessary powers. 

Councillor EpMonps said the Corporation had no statutory power 
either under the Telegraphs Act or under the licence of the Postmaster- 
General. | 

Councillor Н. R. Pixx pointed out that at any rate the Board had not 
decided that the expenditure was illegal, and, therefore, it was safe to go 
on. The proposal was expedient. Already the committee had sufficient 
support promised from watchmakers and others to make the scheme a 
Success. 

Presentation.—The Wakefield & District Light Railway Co.'s 
staff have presented a timepiece to Mr. C. J. Stewart, engineer at 
Castleford, on his marriage. 

Provisional Order Revocation.—The Chippenham Corporation 
Electric Lighting Order (1904) as from Dec. 13. 

Sanatorium Lighting.— Belfast Guardians have instructed Messrs. 
Young & Mackenzie to prepare plans and specifications for the 
electric lighting of the sanatorium at an estimated cost of £4,405. 


Spen Valley Tramways.—The Board of Trade are to be applied to 
by the British Electric Traction Co. for an order to abandon the 
projected line of tramway from Cleckheaton to Hightown Heights, 
Liversedge. | 


Stoekton Heath.—The Council! are negotiating with Warrington 
Corporation for a supply of electricity. 

Surbiton.—The Council have sanctioned a loan of £2,191 for 
additional plant at the generating station. 


Sweden.—A proposal by the Board of State Railway Directors 
for the électrification of the railway between Kiruna and the border 
j8 to come before the Riksdag next year. 


The Telephone in Australia.— The electrical engineers of the Postal 
Department in the various States of the Commonwealth have made а 
joint report to the Postmaster-General respecting the comparative 
merits of fixed and movable transmitters for telephones, and their 
report is supplemented by a recommendation from the chief engineer 
of the G. P. O., London. 

The general opinion of the Australian electrical engineers is that the 
Ericsson combination transmitter and receiver, now commonly in use, 
is the most suitable for lines connected with magneto exchanges. but 
that for use with the common battery system fixed transmitters are to 
be preferred. This is supported by the recommendation of the London 
authority, who considers that on long-distance lines the combination 
hand instrument is responsible for a serious loss in efficiency, reaching 
up to 40 per cent. 
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Theft.— At the County of London Sessions last week George White, 
Jabourer, was indicted for stealing a quantity of gutta-percha and 
copper, the property of the Telegraph Construction and Maintenance 
Co.; and Edward Churley, dealer, was indicted for receiving the 
property. 

After hearing the evidence the jury acquitted Churley, and 
sentence on White was postponed. 


Torquay.—4A committee is to consider a proposed extension of the 
electric lighting mains to Chelston, with a distributing station at 
Walnut-road, at a cost of £1,312. 


Underground Telegraphs.—It is announced that the underground 
telegraph line between Glasgow and Edinburgh had becn completed 
with the exception of a short section within the City of Edinburgh. 
During the present year a pipe is to be laid southwards from Stockton 
to Leeds, where the underground line from London via Warrington 
and Manchester ends; the line to the west will be completed to 
Porthcurno (where the Eastern Telegraph Co.'s cables are landed) and 
from Berkeley a pipe will be laid northwards to Gloucester, another 
step towards the connection of Birmingham with Bristol. A second 
underground line between London and Birmingham, which has been 
in progress for some time, will be completed, and a pipe will be laid 
from Chatham to Canterbury for the extension of the underground 
line now running from London to Chatham. 


Uruguay.—The '' Review of the River Plate says Mr. E. C. Steer 
has deposited with the Government $10,000 (gold) as а guarantee in 
connection with his proposal for an clectric railway from Montevideo 
to Colonia. 


Whitchurch.— The Council is anxious that a company should 
undertake the supply of electricity for private and public lighting. 


Wireless Telegraph Notes.— According to the Frankfort Gazette," 
some successful experiments were recently carried on at Nuremburg 
by Messrs. Wirth, Beck & Knauss in steering a motor boat by means of 
wireless telegraphy. At the lighthouse on the lake a mast waserected, 
and on the bridge transmitting apparatus. On the boat the wire was 
stretched on two masts 13ft. high and 13ft. apa t. The boat was 
male to describ» curves to the right or left and to turn sharply ia 
either directioa. The object of the tests was to prove that it was 
p sible to transmit signals to an intermediate point, and thence, 
as directed by a shore station, to control the steering gear on 
board the boat. 


Workhouse Lighting.—South Dublin Guardians have asked the 
L.G. Board to hold an inquiry into the relative merits of electricity 
and gas lighting schemes, prepared by Mr. Lawless and Mr. Moore. 
The Guardians, who intend to apply for a loan if electricity be 
adopted, have also resolved to advertise for tenders for gas and 

electric lighting. 


Worksop.—The electric light mains are to be extended to 91 
houses at the Co-operative Garden City, and application has been 
mide for sanction to a loan of £1,500 for cables, meters, &c. 


TRADE NOTES AND NOTICES. 


TENDERS INVITED. 


BricutTon Corporation invite tenders for the supply, delivery and 
erection of the following: (1) one 3,000 kw. three-phase turbo- 
alternator, complete with condensing plant, direct-coupled exciter 
and all necessary accessories, at their generating station, Southwick ; 
(2) (a) 1,300 H.P. 8,000 volt three-phase induction motor, to be 
crected complete on a combination bed-plate, and coupled up to two 
440 kw. d.c. generators to be supplied by the Corporation ; (5) one 
300 kw. induction motor-driven balancing set and (c) h.t. switchgear 
of the self contained ironclad tvpe to control the three phase induc- 
tion motors, and the incoming h.-t. feeder. The above are to be 
delivered and erected in the North-road substation of the Council. 
Specifications, with drawings and forms of tender, may be obtained 
at the office of the town clerk (Mr. Hugo Talbot), Town Hall, Brighton 
where tenders must be delivered by 10 a.m. of Monday, Jan. 10, 
1910. See also an advertisement. t4 


Tenders arc invited for the supply, delivery and erection at the 
Telephone Exchange, G.P.O., SvpxEv, N.S.W., of two junction line 
sections of common battery switchboard. "Tender forms, specifica- 
tion, &c., from the Commonwealth Office, 72, и 
London, S.W. See also an advertisement. 

Tenders are also invited for the supply of telegraph and Veienbans 
material to the Postmaster General's Department in SOUTH AUS- 
TRALIA. S Tender forms, specifications, &c., from the Commonwealth 
Office, London, S.W. See also an advertisement. 


The Electricity Supply committee of the Metropolitan Borough of 
STEPNEY invite tenders from responsible contractors for the manu- 
facture, supply and erection of а complete system of coal and ash 
handling plant, consisting of riverside electric crane and grab, 
automatic weighing hopper, gravity bucket or telpher type of con- 
veyor, and auxiliary plant in connection therewith. Copies of 
general conditions, specification, form of tender and drawings may be 
obtained from the borough electrical engineer and manager (Mr. Wm. 
С. P. Tapper, A. M. I. E. E.), 27, Osborn-street, Whitechapel, London, 
E. "Tenders addressed to the chairman of the Electricity Supply 
committee, must be in by noon of Thursday, Dec. 30. 


Th» Council of the INSTITUTION OF ELECTRICAL ENGINEERS 
invite tenders for the interior wiring and fittings for lighting and 
power at the premises of the Institution, Victoria Embankment, 
London, W.C. Copies of specification, plans and forms of tender 
from the consulting engineers, Messrs. Handcock & Dykes, 1, Vic- 
toria-street, Westminster, S.W. Tenders to the Secretary. Institu- 
tion of Electrical Engineers, 92, Victoria-street, S.W., by noon 
Jan. 10. 

The Tramways and Electricity committee of BELFast Corporation 
invite tenders for one 1,500 kw. continuous current turbo-dynamo 
and condensing plant. Specifications, with form of contract, from 
the city electrical engineer (Mr. Thos. W. Bloxam, M. Inst. E. E.), 
East Bridge-street, Belfast, and tenders to the Town Clerk, City 
Hall, Belfast, by ll a.m. Jan. IO. 


Tenders are invited for the supply of one electrically-driven pump 
to the City of MELBouRNE electricity supply department. Specifi- 
cation, plans, &c., from the Agents for the City Council, Messrs. 
Mellwraith, McEacharn & Co. Proprietary (Ltd.), Billiter-square- 
buildings, London, E.C., on and after Dec. 24. Tenders, addressed 
to the Chairman of the Electric Supply Department, Town Hall, 
Melbourne, by 2 p.m. Feb. 2. 


EccLES Corporation want tenders by noon Jan. 15 for supply and 
installation of 150 kw. steam engine and d.c. dynamo. Specification, 

c., from the Borough Electrical Engineer, Cawdor-street, Pat- 
ricroft. 


Drese Joint Hospital Board want tenders by noon, Jan. 14, for 
electric lighting at Crooksling, Brittas, Particulars from the Clerk, 
Municipal-buildings, Cork-hill, Dublin. 

EccLES Council want tenders by 10 a.m., Dec. 31, for electric 
lighting at Beech-street school, Winton. Specification, &c., from the 
Town Clerk. | | 


ERITH Council invite tende:3 for supply and erection of one h.t. 
three-phas» a.c. switchboard. Tenders to the Clerk by noon Jan. 10. 

The Direccion General de Obras Publicas, Madrid, will receive 
tenders until Jan. 8 for а concession for {һе construction and working 
of an electric tramway at BARCELONA to join up Саггіса and Mun- 
taner-streets. 

The same department will receive tenders until the same date for 
concession for an electric tramway from RENTERIA to the French 
frontier, via Irun and Behovia. An application for cach of the above 
concessions has already been received. 


TENDERS RECEIVED AND ACCEPTED. 

London County Council have accepted the following tenders :— 

Perfecta Seamless Steel Tube & Conduit Co. (£100), Veritys Limited 
(£52) and General Electric Co. (£37). for electric fittings. Geo. MacLellan 
& Co., for electric insulating materials, £351. Dick, Kerr & Co., for 
roadwork and platelaying for reconstruction of tramways in Chapel- 
street, Woolwich, and Farringdon-road, £10.792. 12s. 7d. (Five ten- 
ders were received, varying in amount from that of the accepted ten- 
der to £46,657. 6s. 8d.) Messrs. A. Stark & Sons, for roadwork and 
platelaying for Woolwich to Eltham tramways, £32,528. 4s. 6d. (Ten 
tenders were received, varying in amount from that of the accepted 
tender to £42,455. 3s.) British Insulated & Helsby Cables, for overhead 
electrical equipment for Woolwich and Eltham tramways, £5,760. Is. 4d. 
(Five tenders were received, varying in amount from that of the accepted 
tender to £6,056. 9s. 7d.) FHadfield's Steel Foundry Co., for special 
trackwork for Woolwich to Eltham tramways, £113. 15s. (Two tendera 
received, highest £122.) S. West (Ltd.). for removal of sludge from 
tramway conduits, depots, &c., at 2s. IId. a cubic yard north of the 
Thames, and H. Crane at 2s. 2d. a cubic yard south of the Thames. 

The Council were recommended to accept the tenders of G. Hayward 
& Co. for supply and fixing of 20 movable platforms required for cleaning 
electric cars at Abbey Wood tramcar shed; and Buck & Hickman for 


‘supply of an electrice power hammer for Greenwich generating station at 


£206. 10s. 

Edmonton Guardians have accepted the tender of the Edison & 
Swan United Electric Light Co. at £574. 13s. for cables and switch- 
board, this being the lowest. tender for British manufactures. By a 
special resolution the Guardians decided to give the preference to 
British cables which, it is understood, involved an extra of about 
10 per cent. over the prices for foreign cables. The consulting 
engincer3 are Messrs. May & Hawes. 
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In connection with the h.t. extension scheme of the Hindhead & 
District Electric Light Co., for which Messrs. Handcock & Dykes are 
consulting engineers, the following tenders were received :— 

Cables, Feeder Pillars and all Accessories. 

Siemens Bros. & Co., Ltd., £24,733. 5s. 10d. (including £63. 16s. extra 
if oil-break switches used.) 

Callender's Cable & Construction Co., £4,958. 13s. 8d. (£74 extra.) 

British Insulated & Helsby Cable, £4,805. 5s. (£29 extra.) 

W. T. Henley's Telegraph Works Co., £4,807. 13s. 2d. (£55 extra.) 
Diesel Engine, Alternator and all Fittings and Attachments, and Motor 

Alternators, Switchgear, Cables, dec. 


Mirrlees, Bickerton & Day (accepted) (Mirrlees Revs. per min. 


engine, E. C. C. alternator) ............ £2475 0 0 200 

- os (Mirrlees, Brush) ........ 2.532 0 0 200 

is $3 (Mirrlees, G.E.C.) .......... 2,542 0 0 200 

А са (Mirrlee, В.Т.-Н.) ....... 2.557 0 0 200 

эз И (Mirrlees, Siemens) . 2,597 0 0 200 
Ferranti Ltd. (Mirrlees engine, alternator not 

Btafed) - ⁵ðVv I Ae REEL VEU 2,322 10 0 214 
Diesel Engine Со. (Mirrlees, E. C. C.) 2445 0 0 . 214 

5» P (Sulzer, E.C.C.) ............ 2.603 0 0 ...2140r200 

is Уй (Sulzer, E. C. C.)) 2,716 00... — 
Electric Construction Co. (Mirrlees, E.C.C.). 2.462 0 0 200 

A " (Sulzer, E. C. C.) . 2,587 0 0 214 
Bri. Thomson- Houston Co. (Mirrlees, B. T.- H.) 2,507 0 0 200 

- Ж (Mirrlees, B.T.-H.) 2.531 0 0 ... 200 

» (Sulzer, B.T.-H.) 2,632 and £2,656 214 
Brush Co. (Mirrlees, Brush) ................ 2,520 5 0 ... 200 
Siemens Bros. Dynamo Works (Mirrlees, 

Siemen FETA 552 0 0 200 
EDS Д" s T (Sulzer, 

SICMOGNS): 2. жазуынан йаа 2,006 0 0 214 
British Westinghouse Co. (Mirrlees, B. W.)... 2,583 0 0 . 200 
Dick Kerr & Со. (Mirrlees, Dick Kerr) .... 2,744 0 0 ... 4200 

з pa rds (Sulzer, Dick Kerr)...... 2877 0 0 ... a214 


(a) Tender incomplete. 

Messrs. Smith, Major & Stevens have been instructed by the Lords 
Commissioners of the Admiralty to supply and erect on board the new 
Dreadnought Neptune four of their electric passenger lifts. 

Maldon Council have acoepted the tender of Grice & Co. for 
magneto ignition apparatus for the Wantz-road pumping station at 
£12. 

The tender of E. Perrier & Co. for the erection of an electric con- 
veyor at La Plata port (Argentina), at $6,700 gold, has been accepted. 

The Ontario H ydro- Electric Power Commission have awarded two 
contracts for cables to Siemens Bros. & Co. 

Hyde Council have accepted the tender of Russell & Sons for 
wiring work at the Town Yard. 

Government Contracts.—The following tenders have been accepted 
by the Government departments named :— 

War Office. Electric light fittings, lamps, &c.: General Electric Co., 
Edison & Swan United Electric Light Co., Armorduct Mfg. Co., Barton 
& Sons, Credenda Conduits Co., Foote & Milne, Nettlefold & Sons, Per. 
fecta Seamless Steel Tube & Conduit Co. and Spagnoletti (Ltd.). 

General Post Office.—Bell sets: British Insulated & Helsby Cables. 
Indiarubber and cotton core cable : Callender's Cable & Construction Co., 
W. T. Henley's Telegraph Works Co., Paper core cable: British Insu- 
lated & Helsby Cables and Western Electric Co. Insulators: Doulton 
& Co. 

We are informed that, after official inspection of Imperial 
water-tube boilers under construction at Olbury Works, Birming- 
ham, the Admiralty have placed Messrs. Edwin Danks & Co. on 
their list of manufacturers of water tube boilers. 

Accumulators for Central Stations.—In a note under this heading 
which appeared in our last issue (p. 413) we referred to а contract for 
Manchester Corporation. ‘The Tudor Accumulator Co. write us that 
As it is possible that your readers may confuse this with tho large 
battery which, as is well known, is being put down by the Manchester 
Corporation clectricity department, we wish to state that the battcry 
referred to in the note is for Menchcster Corporation water works 
department, and has only а capacity of about 60 kw. for onc hour. 
The electricity works battery, which is the largest single battery in 
this country, will be & Tudor battery and will havc a capacity of 
about 3,200 kw. for one hour." 


BUSINESS NOTICES. 

The partnership between Wm. Tully and Howard Straker (trading 
as Tully & Straker, mica importers) has been dissolved. Mr. Tully 
will continue business under the style of William Tully & Co., at 16, 
Water-lane, Gt. Tower-street, London, E.C. Debts in connection 
with the former partnership business will be received and paid by 
Mr. Straker, at the office of Mr. Tully, as above. 

Chas. H. S. Naylor and Hebt. Broadhead (trading as C. H. S. 
Naylor & Co.), electrical engineers, 49, Gt. Ducie-street, Manchester, 
have dissolved partnership. Debts by Mr. Naylor, whe continues 
under the old style. : a "n 
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On and after Jan. 1 the name of the Electrical Co.’s Glasgow branch 
will be the A. E. G. Electric Co., Ltd. (Baltic-chambers, 50, Welling- 
ton-street) Telegrams: Circuit Glasgow ; telephone 1399 Argyle. 


The offices of the Tramways and Light Railways Association will 
be removed on the 25th inst. to Caxton House, Westminster, S. W. 


On and after Monday next the address of Messrs. Neville, Williams 
& Co. will be 804, Southwark-street, London, S. E. 

The offices of the Elektrotechnischer Verein and of the Elek- 
trotechnik und Maschinenbau," have been removed to 12, Theobald- 
gasse, Vienna VI/I. | 


Patent Amendment.—Swan’s Patents (Ltd.), Broad-street House, 
New Broad-street, London, E.C., seek leave to further amend 
the specification of Letters Patent No. 12,739/1902, granted to 
Mr. A. Swan for **Improvements in or relating to bases for in- 
candescent clectric iamps and in means or apparatus for manufac- 
turing the same." Particulars of the proposed amendment are 
given in the “ Illustrated Official Journal (Patents) for 22nd inst., 
and notices of opposition to the amendment must be given within 
one calendar month from that date. 

Submarine Signalling Patents.— Messrs. Haseltine, Lake & Co., 
patent agents and consulting engineers, 7 and 8, Southampton- 
buildings, Chancery-lane, London, W.C., are acting for the proprietor 
of three patents relating to ‘‘ Improvements in methods and appa- 
ratus for submarine signalling," who is desirous of making arrange- 
ments by way of licence and otherwise for exploiting same and en- 
suring their development in this country. See also advertisements. 


Agencies Wanted.—An electrical engineering firm advertises that 
it is open to take up two or three good agencies. 

Tantalum Lamps.—Messrs. Siemens Brothers Dynamo Works 
are placing on the market 10 c. p. Tantalum lamps for 50 to 60 
volts (for direct current or alternating current), and 65 to 120 volts 
(for direct current only). In addition, a direct current 16 c.p. lamp 
for 140 to 160 volt circuit is now ready. 

Tantalum lamps are now made in voltages ranging from 20 to 240 volts 
for ordinary use, and candle lamps can be obtained in voltages from 20 
to 60 in 5 c.p. or 10 c.p. These candles are manufactured in an ex- 
ceptionally neat type of bulb, which will appeal to all consumers of elec- 
tric current who have installed candelabra fittings. The efficiency is 
1-7 watts per British candle- power. 

Messrs. Siemens Bros. Dynamo Works are issuing a new folder (C. 3), 
which supersedes all former tantalum lamp price sheets, and gives full 
particulars of the new lamps mentioned, together with details of an 
alteration in style of bulb for the candle lamps. Copies of this new list 
can be had on application, and quantities will be supplied printed (free 
of charge) with the name and address of any electrical dealer, contractor 
or ironmonger on receipt of bona fide trade card. 

CATALOGUES, &c. 

GENERAL ELECTRIC SPECIALITIES.— We have received from the 
General Electric Co. four new lists dealing with various branches of 
their activities. "The first and largest of these contains & very com- 
plete account of G.E.C. electric heating and cooking apparatus. 
We understand that the demand for this apparatus is increasing 
very satisfactorily, and. as a result a number of new designs are now 
being manufactured and listed. We hope to return to this subject 
in more detail in a future issue. Other lists contain details of altcr- 
nating current transformers for Osram lamps, Angold " arc 
lamps and Geekoduct ” insulated conduit which is well suited for 
use in tropical climetes. 

FREQUENCY INDICATORS.—Messrs. Siemens Bros. & Co.'s latest 
catalogue contains a complete description, with illustrations, of their 
well-known frequency indicators, and vibration tachometers also 
find a place here. Both these instruments arc designed on the vibra- 
tory reed principle. The latter is intended for indicatings peed on 
any type of machine, and is excecdingly useful in operation. 

“ Тномзох” Роілсе Lamp.—The success obtained by the well. 
known Thomson clectric lamp has encouraged its makers, Messrs. L. 
E. Wilson & Co., of Manchester, to place on the merket è lamp 
specially designed to mect the requirements of thc police. It has 
been designed in accordance with the idcas of several chief constables, 
end is considered to be in cvery way superior to the oil lamps at 
present in use. It only measures 5} in. by 2} in., end weighs 29 oz. 
The accumulator has a capacity of four ampere hours and one charge 
will maintain a good light from 8 to 10 hours. 

Dowsina Raprators.—The Dowsing Radiant Heat Co. have 
ready a leaflet illustrating a number of thcir well-known types of 
radiators. $ 

YORKSHIRE BoiLEnRS.— The Yorkshire Boiler Co., of Leeds, send из 
a new type of Christmas card in which an attempt has been made, and 
we think successfully, to combine business with scasonable wishes. 


WARNER Trucks.—From the Warner Engineering Со. two 
pamphlets dealing in detail with their special trucks are to hand. 
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Calendars, Diaries, &c.—From the Electrical Power Storage Co., 4, 
Great Winchester-st., E. C., уе have received their extremely useful 
combination of desk calendar, blotting pad and diary. By way of 
introduction to the diary, interesting particulars, with prices, are 
given of the various types of E.P.S. cells. The diary carries with it 
insurance against railway accidents for £500. As in previous years, 
there are monthly calendar slips at the head of the blotting pad. 
Tae combination makes a highly appreciated desk companion, 
and at the same time it forms an effective reminder of the 
company's manufactures. 

From Messrs. Siemens Bros. & Co. and Siemens Bros. Dynamo 
Works we have received an elegantly bound, self-opening, pocket 
diary for 1910. Besides the diary section there are some cash ruled 
pages and space for entering up engagements, telephone numbers, 
&c. The diary, which should prove extremely useful, contains some 
good illustrations of some of the companies’ special manufactures. 
Table; showing wire gauze3, particulars of conductors, &c., are also 
inclu led. 

About this time last year we received from the Gencral Electric 
Co. a combined calendar and pen stand, which possess all the ad- 
vantages of the tear-off calendar and none of the disadvantages, in 
that the leaves can be easily preserved throughout the year, and the 
engagements noted thereon referred back to when required. We are 
pleased to receive from the company a further set of refills for the 
coming year, and these refills we have no doubt we shall find as useful 
as their predecessors have proved. 

From the Genera! Electric Co. we have also received a handsome 
refillable leather blotting case, with pockets for stationery, enve- 
lopes, &c. It is liberally furnished with excellent blotting paper, 
which, as well as the case, bears reminders of the motors, dynamos, 
cab'es, lamps, &c., manufactured by the company. This case and 
its contents, which are suitable for travellers a3 we | as for desk исе, 
form a very acceptable gift of a useful character. 


Аз in previous years, the Electric Construction Co., of London 
and Wolverhampton, have managed to combine the artistic with the 
utilitarian. We have received from the company a very neat diary 
and memoranda book for the vest pocket, and provided with a 
refillable morocco case, the latter having pockets for cards and stamps. 
From the same company we have also received a pocket ponknife 
with plated handle. This is light and very convenient for the pocket. 


From Simplex Conduits (Ltd.) comes a neatly bound pocket diary 
for 1910. Much information concerning the company's menu- 
facture: is given. 

From tho Hart Accumulator Co. we have to acknowledge the useful 
desk blotting pad which serves a3 an effective reminder of the 
company's manufactures during the ycar. 

From Messrs. Nalder Bros. & Thompson we have reccived a neat 
hanging calendar with monthly tear-off sheets. 

Tae Western Eec ric Co. also send us an artistic calendar suitable 
for the desk or for hanging up. In addition to a complete card 
calendar for the year there are monthly tear-off slips. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


A recciving order has been made against Robt. Edwin Walker, 
etcetrical eagineor, &., Eign-road, and 16, Wildemarsh-strect, 
Hereford. 

In connection with the liquidation of the Bradford Electrical 
Engineering Co., Ltd., following are creditors for amounts over £20. 


Bradford Dist. Bank............ £176 | Sun Electrical Co. ............... 33 
Beavell K 52 Akkinsn ans 32 
Johnson & Philips 47 | W. I. Crabtree, .................. 30 
I. Frankenberg & Sons 43 | C. A. Muller e 28 
General Electric Co............. 42 G. Braulik ......... ens 27 
Scattergood & Johnson......... 42 | Premier Accumulator Co....... 27 
Union Cable Co................... 41| E.M.F. Mfg. Co................... 26 
Tudor Accumulator Co.......... 39 | Eureka Conduits & FittingsCo 22 
Connolly Bra е 38 | J. H. Tucker & Co 22 
British Westinghouse Со....... 36 | Veritys Limited.................. 22 
Electrical e. 33 


The Electro-Peat Coal Co. (Ltd.) is being wound up voluntarily, 
and Mr. L. Downes, 11, Ironmongcer-lane, London, E.C., has been 
appointed liquidator. A meeting of creditors will take place at 11, 
lronmongcer-lanc, on Jan. 5. 


The Telegraph Printing Co. (Ltd.) is being wound up voluntarily, 
and Mr. Е. H. Goude, 33, Brazennose-strect, Manchester, has been 
appointed liguidator. A meet ing of creditors will be held at Kransés 
Cafe, Bbank-street, Manchester, on Dec. 28. 


In reference to the liquidation of the Morris-Hawkins Electrice! 
Co. (Ltd.), which was referred to in our last issue (p. 414), we are 
asked to state that the company has no connection with Morris- 

Hawkins (Ltd.), of London and Dagenham. 
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NEW COMPANIES, MORTGAGES AND CHARGES. 


| NEW COMPANIES. 

ALUMINIUM CORPN. (LTD.) (106,421.) Reg. Dec. 14, capital £450,000 
in 5,000 participating shares of Js. each and 149,750 preferred and 
$00,000 ordinary shares of £1 each, to acquire certain freehold lands, 
water rights and properties referred to in an agreement with the 
Aluminium Corpn. (Ltd ) (incorporated in 1907) and R. W. Lawson 
and A. H. Gibson (the liquidators), and to carry on the business of 
manufacturers of and dealers in aluminium, electricians, enginoers, 
machinists, &c. First directors, S. G. Bibby, K. M. Clark, E. Man- 
ville, W. C. Stonnett and W. Williamson-Wylie. Reg. office, 54, Old 
Broad-street, London, F.C. 

SUTER'S PATENTS (LTD) (106,441.)—Rog. Dec. 14, capital £1,00) 
in £1 shares, to carry on business of electrical engineers, electrieians, 
engine and motor manufacturers, tube makers, wire drawera, &c. 
Private company. First directors, F, Suter and J. W. Stephens. 


MORTGAGES AND CHARGES. 

CHURCH STRETTON ELECTRIC SUPPLY CO. (LTD.)—Charge, dated 
Dec. 1, 1909, to secure £235. Property charged, certain lands, here- 
ditaments and premises, Holder, E. Bond. | 

CONSOLIDATED ELECTRIC WORKS & APPLIANCES (LTD.)—Issue on 
Dec. 6 of £300 debentures, part of series created Jan. 12, 1909, to 
secure £2,500 charged on company's undertaking and property, pre. 
sent and future, including uncalled capital No trustees. Previously 
issued of same series, £2,200. | | 


CITY NOTES. 


d 


MEMORANDA (Dec. 23).—Bank rate 4} per cent. (since December 9, 
1909). Price of silver, 24 2,4. per oz. Consols 828—824 for money: 
822—824 for account. Consols Pay Day, Jan. 5; Stock aud Shares 
Continuation Days, Dec. 21 and Jan. 11; Ticket Days, Dec. 23 and 
Jan. 12. Pay Days, Dec. 29 and Jan. 15; Mining Shares Carry Over 
Day Jan. 10. 

Prices or METALS (London).—Copper, cash, 601; three months 
618. Lead, English, 131—134; foreign, cash, 13}; three months, 
133; Spelter, cash, 25—25}. Tin, English, 151—155; foreign, cash, 
1554; three months, 1518. Tron, Cleveland, cash, 51/0, and three 
ry 52/1. Magnet Steel (price supplied by W. F. Dennis & Co.), 


COALITE.— At the mecting of the British Coalite Co. (Ltd.) on Tuesday 
the chairman (Sir W. H. Preece, K.C.B., F.R.S.) moved the adoption of 
the report, and dealt at some length with the position and prospects of 
the company. He said it was not from Coalite alone that they hoped to 
earn dividends. It was also from the rich tar (the richest tar ever pro- 
duced), from which coaline (so valuable for motors), rubber solvents. tar 
acids for disinfectants and for wood preservation, bitumen of very high 
electrical qualities, and other valuable products were derived. Sulphate 
of ammonia for fertilising was also manufactured—all these having 
valuable markets open to them. They could offer to supply gas com- 
panies with gas into their holders at 25 per cent. less than the price at 
which they could produce it themselves. Satisfactory contracts made 
with the gas companies at Plymouth and Hythe were being carried out. 
A supply of cheap power was the dominant question in the present-day 
industrial situation. The question of tariffs would no doubt disturb the 
political atmosphere of the next few weeks, but whatever tariffs were or 
were not imposed by the next Government one thing was certain—that 
the manufacturer who could get his power cheap could produce his goods 
still cheaper. There was thus an excellent market for their gas when 
converted into power. Within a month from now they should be making 
about 1,000,000 cubic ft. of gas per day at Barking works alone, to be 
shortly increased to 3,000,000 cubic ft., and that gas could be treated 
in the same way as the gas at Wednesfield—that was, converted, by means 
of huge gas engines and dynamos, into electrical power. They had over 
300 acres of freehold land at Barking available for works (electro-chemical 
and mechanical), and they had a river frontage of 1 mile. Works could 
be erected on their own land and receive either gas or power from them 
without legislative restriction. 

COMPANIES TO BE STRUCK OFF THE REGISTER.— The following will be 
в ruck off the Register of Joint Stock Companies unless caus? to the 
contrary is shown before March 17 :—Dudley Art Metal Co. (Reg. Nov. 
23. 1900); Electrical Bleaching Co.: Electrical Regulating and Lighting 
Synd. ; Electrical Supplies, Rubber and Ebonite Co.: Electric Lamp 
Regenerating Co.: Electric Railways C).;  Eoctro-Voelker Synd. ; 
Hands; Hillgrove & Armidale Electrical Corp. : Meyra Electric Co. 

DURHAM COLLIERIES ELEOTRIC POWER CO. (LTD.)—At the meeting 
on Wednesday Mr. A. W. Tait, in moving the adoption of the annual 
report, said the trading account showed a profit of £5,265 ; but, after 
charging against that profit various expenses and writing off a bad 
debt of £7,362, there was a debit of £8,786. After adding the prior 
lien debenture and the first mortgage debenture interest, the total 
loss for the 18 months ended Sept. 50, 1909, was £21,713. Sales of 
electric current showed considerable improvement. 

LONDON UNITED TRAMWAYS (LTD.)—The directors announce that. 


there will be no dividend on the preference shares. 

UNITED RIVER PLATE TELEPHONE CO. (LTD.)—The directors have 
declared an interim dividend at the rate of 6 per cent. (3s. per share) 
оп the ordinary shares for the past half year. | 

\ . 
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ELECTRIC TRAMWAY AND RAILWAY TRAFFIC || ELECTRICAL COMPANIES’ SHARE LI 
ee 


RECEIPTS.  - | Prise | Ката 
NAME. Wed, |рвксинт.| DIVIDEND | ү 
5 Aas Кайкнбата: Dec. 22. Үїрнр. 
LINE. Week 3 lac. or Dec. | т ое pc | Hig 
ended. 8 (a) [5E of Amount. ne or Dec. Electricity es. d. est 
Bournemouth & Poole Elec. Sup. Ord. ....| 91—10.;6 O O' Mar, Sep . 
Б £ £ 9 Do. 41 per Cent. Cum. Pref............. 9j—10 | 410 0 Feb, Aug } 
Aberdeen Сопроганов: oor ia js s sa Ир vs 85 ерт Cent. Cum. Second Pref. ...... 10 —10} | 514 O | Feb, Aug " 
Airdrie ....... peo ee oo’ b Dec. 10 197 | — 16 49 10,727 — 146 y (Rent) Ei Deb. Stock (red.) ...... 102—1 4 5 6 дап, July i 
Anglo-Argentine .......... „ 161 43,887 + 3,128 | 49 [1,984,968 |+ 120,540 | Bromley t) El Lt & Power Shares.. 44—41 5 15 9: April, Ot. 
Ayr Corporation ........ » 16 170 | — 7| 31 10,127 |— 154 Ist Debs. . 91 —9%4 |415 9 | May, Nov | « 
Baker St. & Waterloo Ry..| » 18 3,680| + 345 24 76,155 |+ 2,610 | | Brompton & Kensington Elec. Sup. Ord. 7 —7} |613 6 March. 
Barnsley ................ » 10 150 — 9 | 49 8,269 — 382 { а xau ap cR Ea S ala das 7—7 4 13 5 | Mar, Sept е 
Вагтоз/...............›.. » 10 207 | + 2| 49 11.357 — 590 Central Elec. S 5 Guar. Deb. Stock! 99 —102|3 18 O| June, Dec 9 
Bath Electric Trams, Ltd.. » 19 618 | 4- 8 SO 38,262 |+ 1,345 Charing Cross T End ү City) El. Sup. Co. 34-—4 5 14 0 Feb, Aug 4. 
Birmingham Corporation .. » 18 6,941 | + 283 | 38 248,922 ＋ 7,299 Do. 41 per Cent. ref ne 4l 417 0 Feb., Aug 9 
Birmingham & Midland....| ,, 3 863 | + 51 | 48 40,680 |+ 621 Do. 4 per Cent. Deb. Stock (red.) ...... 98 —101 [3 19 О! Jan, July i 
Blackburn Corporation. ,, 15 902 | — 95 | 38 41,768 |— 1,311 Do. per Cent. Deb. Stock (red.) ...... 103 —-105 14 5 6 k 24 
Blackpool and Fleetwood , 18 187 | — 39 $3 s Do. ty үа 41% Cum. Pref. 34--4 512 0 Tan: July < 
Bolton Corporation........ ^a 19 2,0027 | — 86 | 38 88,2279 |+ 238 ые edd Supply Ота............... 3 E 6 4 O March... 3. 
Bombay ................ Nov. 18 | R47,325 | + 27,530 | 46 jr1,755,150 |-I- 889,910 Do. 4f per Cent. eb. “Stock (red.) ...... 100—1 4 7 0 lune, Dec 1% 
Bournemouth Corporation. Dec. 15 1,2271 | — 133 63,171 |+ 354 City of ‘London Electric Lighting Ord. . 101—103 | 5 11 6 | Feb, Aug 80 
Bradford Corporation „ 18 4,537 | + 90 37 193,370 |+ 6,163 Do. 6 per Cent. Cum. Pref. ............ 111—121 | 4 14 O jan, July T 
Brighton Corporation n 19 702 — 17 38 37,563 i+ 1,633 Do. 5 per Cent. Deb. Stock (red.) 121 —1 4 O 9| June, Dec | .. 
Bristol Trams & Carriage .. » 17 5,081 | + 229! Jl 170,799 |+ 10,735 Do. 4] per Cent. 2nd Deb. Stock (red. 5 100—103 4 7 6 Дл, Jul; | ee 
Burnley Corporation ...... „ 18 1,128 | + 47 s s County of Durham Elec. Р. D. Ord......... 11—2 vi pril, Oct i 
Burton Corporation ...... » 19 251 | + 1| 38 10,070 — 207 Do. 8 per Cent. non Cum. Pref. ........ 22 —31 7 13 10 | April, Oct | .. 
Bury Corporation “з "E : ee © T County of London Elec. Supply ОтЧ....... i 6 0 O| Feb, Aug ИЯ 
Calcutta Tramways Co „ 18 'к52,016 | + к2,356 | 24 |в1,203,370 |+ 858,376 6 per Cent. Cum. Pref. ............ 10$ --113 | 5 8 0 Mar, Sept 10 
Camborne-Redruth ...... n 19 121 | + 3| 51 6,254 — 247 Do. 4. per Cent. Deb Stock (red.) 108 4 3 6 | Jan, July | 10 
Cardiff Corporation „ 18 2,038 — 30 38 88, + 1126 Do. Second Deb. Stock ................ 98 —101 |4 9 О | May, Nov | з 
Cavehill............ eee » 10 48 | — 3! 49 4,146 — 108 Folkes tone Electricity Supply Co. Ord. .... 113 512 6| April, Oct v 
Central London Railway .. „ 18 €158 | + 371 24 128,132 |— 42,568 | Do. 5 per Cent. Cum. Pref. ............ 4—5 413 О | Mar, Sept T 
Charing C., Euston & H atong „ 18! 3,915 | + 235 24 90,2 + 9,010 Do. 41 qm Deb. Stock с (red) “кү 97 —100 | 4 10 O | Feb, Aug | .. 
Chatham & Dist. Lt. Rys. . „ 16 724 | — 30 SO 40,980 ＋ 1,562 | Hove Electric Lig anaing ora A M Qa 61—71 | 517 O | April, Oct ү; 
City & South London Rly... . „ 19 3,385 | + 202 24 76,129 |+ 2,994 Kensington & Knightsbridge Ord.......... 7 z3 5 6 8 Feb, Aug Ex 
City of Birmingham ...... » 10 2,743 | + 5, 49 138, O10 i+ 2,886 | Do. брег Cent. Ist Pref .............. 5{ { 414 6 | Jan, July А 
Colchester Corporation .... » 15 151 + 2 i | Do. 4 per Cent. Deb. вос (гед.)........ 95 —9 420 С : 
Cork Electric Trams Co..... » 16 428 | + 7| 50 22,457 — 636 Kensington & Kngtbg. Co. & Notting иШ 
Croydon Corporation ...... „ 10 1,509 | + 272| 49 57,674 |+ 5,235 Со. ( Joint Station) 4% Deb. Stock (red.) . 961—994 | 3 19 6 | April, Oct ` 
Devonport & Dist. Trams .. „ 10 337 | — 125 49 18012 — 4,815 | Kent Elec. Power Со..................... —89 |5 1 0 jan, duly х 
Dover Corporation ........ » 18 159 | — 14 38 8,0078 |— 410 London Electric Supply Ord. ............ 11—2 4 10 0 ar, Sept Ys 
Dublin & Lucan Railway .. » 17 101 | — & | 24 3, + 32 Do. 6 per Cent, Рге!................... 41—51 5 16 6 | Mar, Sept M 
Dublin United ............ » 17 4,954 | + 61 | 924 133,990 |+ 2,116 Do. 4 per Cent. Ist Mort. Deb........... 92 —95 4 4 0 Lan July 93 
Dudley-Stourbridge ...... » 10 722 | — 16 |. 49 39,891 |— 1,007 Metropolitan Electric Sup. Ord. .......... 4-44 |6 13 pril, Ссі. 4 
Dundee Corporation ...... Pe у I5 1,101 | — 11 | +31 36,2 — 776 Do. per Cent. Cum. Pref............. 4—5 410 0 | July | .. 
East tiam Council ........ „ 18 943 | + 34 | $37 37,863 |+ 4,561 | Do. 4 — Cent. Deb. Stock Ist Mort.. 106 —109 | 4 3 6 une, Dec | .. 
Exeter Corporation........ „ 17 257 | — 14 | 38 12.700 |+ 561 Do. 34 rer Cent. Mort. Deb. Stock (red.) 831— 3 19 6 17 July н 
Gateshead & Dist. Trams , 10 993 | + 3 | 49 48,882 |— 529 Midland Elec. Corp. for P. D. Ist Mort. Deb. 98 —1 410 0 June, Dec 
Clasgov / 150 e „ 18 16,467 | — 145 229 , — 9,239 Newcastle & Dist. Elec. Ltg. Ord. ........ 5—5, 313 0 Feb, Aug ae 
Glossop Trams. 23 2 "n IN T Do. 4} per Cent. Оер. ................ —8 5 4 8 jan. July КУ 
розро "Northfleet TT » 10 190 | + 17 49 10,328 |+ 43 Newcastle Elec. Supply Ord............... 4 —4} ИЯ eb, Aug 25 
Great Northern & City Ry. , 18 | 1,563 | + 87 24 32653 — 331 Do. 5 per Cent. non Cum. Pref. ........ 44—44} | 5 6 0} Feb, Aug " 
Gt. Northern, Piccadilly, &c. » 18 6,390 | + 690 24 130,715 |+ 6,250 Do. 4 per Cent. Mort. Deb. (red.) 1907 . 97 —99 | 4 1 8, Jan, July 5 
Greenock & Port Glasgow .. „ 10 487 | + 45 49 27,187 |+ 1.573 North Metro. Elec. Power Sup. 5 Morts..... 98 —5100,5 0 0 PE x 
Hartlepool Tramways .... » 10 208 | + 15 | 49 11,552 |-- 60 | 55 ue Elec. U TT — is Mar, Aug T 
un PEN Trams Co. . » 16 640 | — 71 | 24 26,246 |— 1,249 Do. Cent. Deb... esee ren — 5 O 0| Jan, July s 
Hong Rong sep. „ 18] 88,694 813301 | 11 | $96,872 |+812,039 Noting ill Electric Odi ius als ES 125—134 | 5 6 O | March ....! .. 
Huddersfie d Corn „ 18 1,604 | + 94 | 37 62.7 + 2,843 Oxford ‘Electric Or V e 6 —6 5 8 0 March 
Hull Corporation. .. ....... „ 18 2655|+ 116 37 | 97409 |+ 4,032 Do. 4 per Cent. Deb. Stock ............ 95—98 |4 2 О | Jan, July | .. 
Шога District Council. TIE e T © - x St. James’ & Pall Mall Elec. Ота........... 81—9 511 O Feb, Aug is 
Ilkeston District Council „ 15 120 s | 37 5,048 |— 238 Do. 7 per Cent. Pref................... 7—7 413 4| Feb, Aug 5% 
Ipswich Corporation ...... is Su is 2. zu T | Do. 34 per Cent. Deb. Stock (red. 84 —88 |319 6 gam July M 
Isle of Thanet Co. ........ „ 18 215 | — 22 | %11 3481 |— 226 | Smithfield Markets Electric Sup. Ord..... v 4-3 $^ eb. asad li 
arro „ 10 101 | -+ 8 49 5,704 + 521 South kondon Electric Supply Ord......... —3 6 16 O | April 3 
ghley Corporation. » 16 142| + 10 37 €327 |+ 284 Do. 5 9% Ist Mort. Stock (red.) 102 —104 | 4 16 0 a " 
Kidderminster & District. „ 10 85 | + 4| 49 5264 |— 140 South Metrop'n Elec. Lt. & Power Ord. ....| й— * 414 0 m FA 
Kilmarnock Corporation .. » 16 132 | — 8| 31 4,539 |— 199 Бо: 7 per Cent. Cum. Pref. ......... «эз 105 & 518 0 Feb, Aug 
Lanarkshire Trams Co. .... » 16 1.204 | + 4 50 64,839 |+ 437 Do. ü Ist Deb. Stock (red. ). m 1 1 4 7 О April, Oo | .. 
Lancashire United ........ 5». AS 1,169 | + 32 50 65472 |— 718 Urban Electric Supply Ord. .............. i—i ex April, Oct A 
*Leamington .............. „ 10 128 | — 7| 4 8,654 |+ Do. 5 per Cent. Cum. Pref. ............ 14—1 . April, Oct | .. 
Leeds Corporation ........ » 18 6461 | + 195 37 256,651 |+ 7,399 || St Do. 4j per Cent. Ist Mort. Deb. ........ 741 —7 5 14 9 | April, Oct 
Leicester Corporation „ 18| 2.209 + 26 ке "ANE. Westminster Elec. Sup. Ота............... 81-94 |510 3| Маг, Sept | 8} 
Leith Corporation ........ » 18 901 | + 30 3l 18,919 |+ 2,227 Do. 4j per Cent. Cum. Pref............. 51—5 4 0 0 Jan, July 5й 
КИ i Gon una d 11 10 698 H 266 «49 528819 |- 1 215 y сагиауз Tramways. 
уегроо rporanon .... 17 ; ; — А 49 P b — an. 97 
Liverpool Overhead Rly. ..| „ 19 1,247 | — 83 125 | 3457 — 163 | Bath Ei Tre Pet gan oe 55 we Дт й | 
Llandudno&ColwynBayRy. „ 17 94 — 3| {2 251 |— i, Do. 5 per Cent. Cum. Prein — $ |8 о 0} Јап, July | .. 
*LondonCountyCoundl....| ,, 4 37641 + 3,928 | §35 1,316,758 |+ 60,845 | Do. 41 Ist Mort. Deb. Stock (red.) 85—89 |5 1 O| April, Oct | .. 
Kondon as — * » 18 | 5084| — 164 135 | 301,026 w— 29,030 | B'ham & Midland Trams 4} 105 Deb. Stock. 87 —90 5 0 0 Jan, July ГЕ 
F fx ws . e. x ris ramwa rria A Wa wes — ! eb, Au s% 
Maidstone Corporation ....| „ 18| i: — 9| 32 | 617 |- 407 Do. Cum. Bret. (uly Maye S J 
Manchester Corporation... „ 18 | 14,655 + 80| 38 | 564356 — 7,388 Do. г Cent. Оерѕ, ................ 100 —101 | 3 19 0 | Feb, Aus 
Mersey Railway .......... » 18 2,099 | + 78 | 24 47,007 |+ 1,719 | British = ectric Traction Ord. ............ # —1 e June, Dec $a 
Merthyr . · g · ue „ 10 180 — | 23 49 10,209 |— 205 Do. 6 рег Cent. Cum. Prein | 2—3 0 0 0 Feb, Aug 
Metropolitan Dist. Railway.| , 18| 11,178 | + 1,339 | 49 | 239772 |+ 14154 Do. 5 Cent. Perpetual Debs . 84 --87 5 17 © April, Oct д; 
Metropolitan Elec. Trams » 10 5,869 + 578 | 49 305,678 |+ 23.436 Do. 4} per Cent. 2nd Deb. Stock........ 60 —65 618 0 | May, Nov 62 
Middleton _.............. » 10 257,— 31| 49 16284 |— 1,014 Central London Ordinary Stock .......... —65 |4:2 O| Feb, Aug | 641 
Nelson Corporation. : » 18 117 | + 12 | $36 5,219 |+ 188 Do. 4 per Cent. Pref. Stock ............ 55—87 | 412 0 | Feb, Aug | 851 
Newcastle-on-Tyne Corp. .. „ 18 3,835 | — 8 37 146,617 |— 1,212 Do. 85 Sie 88 45 —47 5 2 6 Feb. ... 37» 
Newport (Моп).......... „ 18 64 + 338 | 24 — 293 Do. 4 per Cent. ОеЫѕ.................. 102 —104 | 3 17 6 | Jan, July n 
Northampton сот P » 16 420 | + 12 «38 18,238 |+ 751 се X. Euston & Hmpstd Per. Deb. Stk. 95—97 4 2 6 Да, July 96 | 
Oldham, Ashton yde ..| , 10 504 — 22 49 27472 — 1,218 City of Birmingham Trams, 5 % Cum. Pref.| | 4$—5 417 5 April, Oct 
Oldham Corporation ......| „ 19 1,494 | — 350| 38 | 70,105 — 5,169 | Do. 4 per Cent. Ist Mort. Debs. ........ 99 —103 | 3 17 5 | April, Oct 
Perth (N.B.) ya ed e| » d$ 142 + 4] $30 4889 |- 25 City & South London Rly. Con. Ord. ..| 32 —33 5 0 6| Feb Aug 33 
Perth (W. A.] Elec. Trams. „ 17| 1,563 + 69| 50 | 70355 |t 954 Do. 5 per cent. Perp. Pref. (1891) ...... 108 —110 | 4 11 0 | Feb Aug | .. 
Peterborough ............ „ 10 94 | — 4| 49 5,788 |— 435 Do. / Oh er inven 104 —107 413 6 | Feb, Aus 
Portsmouth Corporation .. ex ы. ө Ps $5 Do 41901] ß —-103 511 0 | Feb, Aug " 
Potteries ................ „ 19] 1833) + 10 49 | 88,571 — 403; / A easel ak reet жа сч 100 —103|+'7 6 | Feb, Aus 
Freston Corporation „ 15 — 1424 17.567 |+ 26 Do. 4 per Cent. Perpetual Debs......... 100 —102 | 3 18 0 | May, Nov, .. 
Rotherham Corporation „ 16 S71 + 1 3? 21,952 |— 1,026 Dublin United Trams, 6 per Cent. Pref..... 121—134 | 4 7 6 | Feb, Aug m 
Rothesay ................ » 10 2 — 2 49 9,875 |t 114 Gateshead and District Trams Ота......... —8i .. 7 А 
сне Corporation " 10 Is = 228 15 112119 = 009 Gt. Northern & City Rly. Pref. Ord. (4%) =i | Feb, Aug 
8 ” ps , Fu Я › Brompton 4? Pi 8 e Feb. Au ys 
Sheffield Corporation «<<... „ 19] sso] + e 538 | 216901 |+ 2328 Soe se cent Deb Ste нын Ж-а da oen oe 
Singapore Trams.......... „ 18) $3,029; + $38 11 |$103312 |+ $4,115 Hastings & District Elec. Trams, 6% C. P. 11—11 vis Mar. Sept js 
South Metropolitan........ 19 990 + 29, 4 39.056 — 501 Do. 4j Deb. Stock 74 —79 5 14 0, April, Ct 
South Ѕ(айѕ.............. „ 10 806 — 3| 49 | 41484 — 1,645 | Imperial Tramways Ord. ................ 4—4 13 6 8! Mar,Sept | .. 
Southend Corporation .... „ 15 342 | + 47| 37 20.322 |+ 2,662 85 6 per Cent. Prein. 5 —6 500 | Mar, Sept 
Southport Tramways ...... » 10 211 | — 2| 49 13,983 |— 448 | 44 per Cent. ОеЬз................. 73 —75 |6 0 O | Jan, July 72 
Stalyb'dge.Hyde,&c. JEB s: “> oe v ae | Col Thane E. T. & Lt. 5 per Cent. Pref. i—1t es Mar, Sept. 
Sunderland Corporation....| „ 12 1,019; — 54 38 | 42935 — 1,991 Do. 4 per Cent. Deb. Stock ............ 59 —64 |65 О Jan, July | 62 
underan District ...... ” 15 410 | — 19 7 2, = 105 Lanarkshire Tramways .................. 91—10 5 10 0 b, Aug i^ 
argen 5 " 948 | + 70; 49 | 48002 |t 1,676 Lancs. Utd. Trams, 5% Prior Lien Deb. Stk. 881—904 5 10 6 | Jan, July | .. 
ndon Vorporation ...... 10 .. . z . Liverpool Overhead Railway Ord. ........ i—i 8 eb, Aug us 
Taunton . . . 2 7 " 42 | + 5 49 2048 |+ 23 Do. 5 per Cent. Prei... 4—5 |5 0 0 FebAug | .. 
Tynemouth and District.. „ 10 129 — 4| 49 | 11,299 |+ 844 [St. Do. 4 per Cent. Deb 34 —86 4 13 0 jan, July | . 
. D 8 ao 12 360 | — 25| 24 10,351 j+ 292 | London United Trams, 5% Cum. Pref. .... 2 —2} a Jan, July | 
allasey District Gouna ..| „ 1 812 | -+ 6 | 837 | 34, + 685 Do. 4 рег Cent. Ist Mort. Deb. Stock... 59—64 |6 5 0 Jan, July | .. 
Walsall Corporation ...... » 18 914 | + 19, 50 25673 |— 1,193 St. Mersey Con. Ord. Stock ................ 2 —3 Ке eb, Aug 
Warrington оао J» ? 375| + 18 36 13,758 |+ 111 Metropolitan Elec. Tramways Ord......... u—H Ж аў | 
West Ham Corporation., 22.257 + 169| 36 |. 85187 |+ 5,088! Do. Deferred .................... i: »1— 4 Кя April d xa 
Weston-super-Mare ...... » 10 25 z | 49 7.144 |+ 399 Do. 5 per Cent. Cum. Pref. ............ —# |6 1 „ Feb, Aus 
Win сос: ӨӨ „ 10 409 | — 2) 49 | 20639 |— 1,551 | | 4j рег Cent. Deb. Stock............ —96 |414 0 Jan, July | .. 
r MOTDD. sva ar ISo Sari- 101 > Metrope tan Railway Consolidated 391—40 | 1 5 0 | Feb, Aus 40 
Е ЕЕ ee т. Surplus Lands Stocks. . .. .... eO. 66 —68 |4 1 0! Feb Aus 67i 
9 8 7150 E = M TON ui i 10 83 | — 98, 49 | 4,811 . 22 | | Do. 34 per Cent. Preference ...| 89 —91 3 17 O| Feb, Aue 69; 
Yorkshire | rams ers » 1,005 | — 64: 51 60,280 * Do. per Cent. A Preference . 85—87 |4 0 6| Feb, Aug .. 
Yorkshire Wool en trict.. m 10 861 + 41 | 49 45,269 + 544 | Do. 3 per Cent. Convertible Pref. . А 83 —86 4 1 6 Feb, uy 981 
6 an, July 


—̃ —»„—-— — „ß. ³˙— fee УНЬ ae 


* [n calculating the yield allowance has been made for accrued interest but ло! for redemption 


| St. 34% Do. 31 per Cent. Debenture Stock ...... 92 —94 1314 
| { Ex Dividend. i The London Stock Exchange Committee have. declined to quote these 


(a) These comparisons are with the correspondi period last year. 
ө Partly electrical. f Minus 3 days. { Minus 2 days, 1 Plus 3 days. 4 Plus 2 days. 
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Electric Railways and Tramways— Continued. 


% Met. Rly. 3} per Cent.“ А” Deb. Stock. 91 —93 
Metropolitan District Railway Ord.......| 171—181 
.. Do. Extension Pref. (5 Сее): г... 49 —51 
90 Do. Assented Ext. Pref. (Int. Guar. by 
Und. Elec. Rlys. Co. of London, Ltd) 66 —68 
95 | Do. З per Cent. Consoltd. Rent-charge 76 —78 
i Do. 4 per Cent. Midland Rent-charge 101 —104 
| Do. Guar. Stock 4 per Cent........... 5 —98 
» Do. 6 per Cent. Perp. Deb. Stock......| 142 —145 
Do. 4per Cent. Ditto 95 —97 
New Gen. Tract. 6 per Cent. Cum. Pref.. 
T Te Electric Traction Ord. ........ 
/6 5 per Cent. Cum. Pref..... . z 
96. 44 per Cent, Deb. Stock.......... 84 —87 
"7. SM m — Trams. & Ltg. 6% Ст. Pref. i—4 
^ Do. Cent. Deb. Stock.......... 62 —73 
Sunderland! Dist. Elec. Trms. 5% 1stMtDb.| 68 —73 
‚. | Undergd E. Rys.Lon. 6 " 8 34 —36 
% Do. 5% Prior Lien Bonds ......| 1004—1014 
9 Do. Bonds with — 8 88 —90 
ox Do. per Cent. 1st Power Ho. Dbs. 97 —99 
T Yorkshire (W.R Elec. Trams. Ord....... I3 
dii 6 per Cent. Cum. бу ЖЧТТ ЛҮҮ 1 
1 Do „дүрт per Cent. Ist РеЬз.............| 81 ai 
Electric Manufacturing, &с. 
.. | Aron Рау Meter Ог4д............. ій 
а. | Do. Cum. Pf. ex 74d, оп а/с of ar rs. 4 
7i Babcock к-зы Ord.. — 2 * s... 4 —4 1 
rn 1—1 
: "Do. 6 peciat & Helsby Cables Ord... 7 —7 
Do. рег Cent, Pre... re 
Ep ore Ist Mort. Deb. (red.)..| 103 —106 
British Thoms'n-Houst'n 7o ist Mt. Pb. 
.. | British Westinghouse 6 per Cent. Pref..... i—! 
* Do Do. д per Cent. Prior Lien "bs. (rd.). 97 —99 
Y adios et Mort. Deb. Stock...... 48 —52 
| erh. ng. Co. 4495 Perp. Ist Deb. Stock 41 —46 
Perpe eer | Deb. Spe. es. 27 —31 
Callender's Р Cable Oo. Ord. dere x e| :0 —10} 
/6` E 5 per Cent. Cum. Pref........... 54 
% 4t per Cent. Ist Mort Debs. (red.)..| 105 —107 
[9s сае ellner Alkali Coo 21—21 
% Do. 4% per Cent. Ist Mort. Deb. (red.)..| 105 —108 
О | Chadburn's (Ship) Telegraph Ord. ...... 4—1 
71 Do Eo gg ban Sedi aqa$ossete 1 —1 
7i | Consolidated Electrical Co. 4—4 - 
s Consolidated Signal Co. 1 — H 
3| Do брег cent. Cum: Pref. .......... — 
/0 | *Crompton & Co. (Nos. 1 to 85,000)...... 1—1 
% Do. 5 per Cent. 1st Mort. Debs. (red.). 90 —93 
| Davis & Timmins ........... P TELE i—1 
22 | Dick, Kerr & Co. Отӣ................,... 1 —1 
7*| Do. ра Cent. T д. Noe ened Gada 145 —1 2 
96 Do. Cent. De see ee eeee 1 —103 
Edison 2 wan United re y or Sh.) (£3 pd.) ў 
Я . GUTER! | —1 
4 Do. 4 per Cent. Mort. Deb. Stock (red.) 66 —71 
Do. 5 per Cent. 2nd Deb. Stock...... 81 —84 
.. | Edmundson's Elec. Corp. Ord........... i—4 
x DA 6 per Cent. Cum. Pref. .......... 1—i 
906 4} per cent. Ist Mort. Deb. (red.)..| 57 —60 
Ф Electric Construction Co.. &— 
31 . 7 per Cent. Cum. Pref........... 14—1 
90 Do. 4 per Cent. Perp. Ist Mort. Debs... 62—67 
5 Ferranti Ltd. 5 per Cent. Ist Mt. Db. St 681—741 
General Electric (1900) 595 Cum. Pref. 8 —8} 
% | Do. 4 per Cent. Ist Mort. Debs........ 83 —87 
O | Henley's Telegraph Works Ord......... 12 —12} 
{з | Do. 1 per Cent. Prei 5 —5i 
Do. per Cent. 1st Mort. Deb. pm 104 —106 
/0 | India Rubber, Gut. Per., &c., Works.. 151—161 
/4 Do. 5 рег Cent. Cum. F 10K —10 # 
905 | Do. 4 per Cent. Debs. (red.) —100 
National Elec. Construction Co. ........ i—i 
.. | Richardsons, Westgarth & Co., Ltd. Ота 1,—;1 
Do. б per Cent. Cum. Pref. .......... &— 
% Do. 4 per Cent. Perp. Deb. Stock.. 83 —86 
‚. | Simplex Concuits Ord. ................ 14 
$5 Do. 6 per Cent. Cum. Pref. .......... 5 m 
2/0 | Telegraph Construction & . 344—3 
95 | Do. 4 per Cent. Deb. Bonds (1909) . 101 —103 
Vickers, Sons & Maxim, Ltd., Ord........ 2 —2l 
/6 Do. 5 per Cent. non-Cum. Preference. 1—1 
20 Do. 5 per Cent. non-Cum. Preferred ..| 107 —110 
% Do. 4 per Cent. Ist Mort. Db. Sk. (red) 101 —103 
1% Eo u per Cent. 2nd Mort. Deb. red) 104 —106 
А 5 per Cent. 3rd Mort. Debs Scrip...| 1034—1054 
96 De White & Co. 6% Cum. Pref ........ О —11 
y illans & Robinson l = 
/6 | Do. 6 per Cent. Cum. Pref........... k ме ł 
96 Do. 4 per Tels Ist Mort. Debs....... 72 —77 
Telegraphs. 
. | Amazon Telegrappr b 31—37 
% | Do. Sper Cent. Debs. (red.) ...... cove! 100 —163 
5/0 | Anglo-American ...................... 60 
NO! De Prebauredl cs cacccsevgesvveveaves 100 —101 
D | Do Deferred ................,.,..... 2104—22 
% | Commercial Cable 4 per Cent. Deb. Stk.. 86 —88 
Cuba Submarine Ord. .................. 81—91 
)/0| Do. Preference 10 per Cent. .......... 17 —18 
JO | Direct Spanish Отӣ..................... 3 =a 
/O | Do. 10 per Cert. Cum. Pref........... B —8 
% Do. 43 per Cent. Deb. .............. 1004—1024 
JO | Direct United Sigtea CADIS sia. i02 «4 еч 13 —134 
1% | Direct West India Calle 41% Re. Db. (rd.). 100 —102 
5/0 | Eastern Ordinary 1.5... ev66» 029223 134 —137 
7/6| Do. 33 per Cent. Pref. Stock.......... | 85 —87 
% | Do. 4per Cent. Mort. Deb. Stk. (red.)..| 102 —104 
1/6 | Eastern Extensoe nn 111—121 
% | Do. 4 per Cent. Deb. Stock .......... 102 —1 
% | Eastern and S. Af., 4% Mauritius Sub.Debs| 99 —101 
/0 | С.М. (of Copenhagen), with Coupon 77....| 294—304 
% | Halifax & Bermuda 44% Ist Mt. Db. (red.) 100 —102 
nere 0.2222 44252 51 —53 
314 |tMackay Companies Common 93 —95 
$1 | fDo. Preference 78 —80 
.. | Marconi's Wireless Teleg. Co. .......... )—1 
94 | Pacific & Europe'n Tel. 400 Guar.Dbs.(red.) 100 —102 
West Coast of Атепса ...:..........:: 12—14 
a | Do. 4 per Cent. Оебз................. | 100 —102 
,. | West India & Panama ................ | {—j 
% | Do. брег Cent. Ist Pref. ............ 8i—9} 
0/0| Do. 6% 2nd Pref. ex. on a/c of arrears | 8 —9 
95 | Do. 8 per Cent. Debs................. 2 —104 
5/0 | Western Telegr apt 136—141 
% | Do. 4per Cent. Deb. Stock (red.) 103 —105 | 
% | Western Union Telegraph, $1 004% Bás. 103 —106 | 


* [n calculating the yield allowance has been made for ы interest but no} forfredemption. 
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DIVIDEND 
Due. 


an, 
uly-.... 
an, July 
une, Dec 
ar, Sept 
Feb, Aug 
Feb, Aug 
Mar, Sept 
Feb, Aug 


April, Oct 


May, Nov 
Jan, July 
Mar, July 
Jan, July 


June, Dec 


t Ex Dividend. 


SHARE LIST. Continued. 


Mim 2. 
- . — 


Waar то | 8 [pier МАМЕ. I. | RATE | Divipewp Wan 
IVI- : 
. БЕС. 22. 4 4 |ремр Wed. ‘Yume | DIE Dac 22 
High-| Low 
"= High-| Lew 
72 g 
18. i Telephones. ^ а est. | єзї, 
ee s. d. 
100 2$ | Amer. Telephn. ата h. Cap. Bb e) 144 —146 |510 9| | - 108j| .. 
675 .. |.. 5% Do. per Cent. Bds.| 96 —98 4 2 0 | Jan, July ß 
.. | 2, [56 | 5% | Anglo-Portug'se Ta. 5% ist M Mt. Db. Stk. 101 —103 | 4 17 0 | Mar, it Sak 
101# .. | 5| 5/0| Chili Telephone 71—81 | 4 18 6 | August. 7H| .. 
500 T 1| 0/7; | Monte 000 Telephone Ord... . AM Per і 6 17 o | Nov `;.: 71 ab 
14+ | 1421] !| 0/6 per Cent. Pref. ......... Su Wh 514 6 | May, Nov * 
961| 9rilst.| 6 National Co. Pref. Stock........ Sox bee 1061—108 | 5 11 0 | Feb, Aug 1077 107 
КЕРУ ЖЕ 6% Dee ene 123 —125 4 16 0 Feb, Aug | 1234| 1281 
à .. [10/6 Do. 6 per Cent. Cum. Ist Pref......... 10)1—11 | 5 9 6| Feb, Aus 
; .. | 10} 6/0 | Do. 6perCent. Cum. 2nd Pref......... 10j1—10; | 5 9 0) Feb, Aus .. 
|] 5 26 | Do. 5 per Cent. non-Cum. 3rd Pref.....| -54—54 | 4 7 0| Feb Aug | 533) 55 
* .. St. 31% Do. Deb. Stock 34 per Cent. ер)» ert 984—1 3 9 6| June, Dee 
nA 2 Y, Do. 4 per Cent. Deb. Stock (red.) 1001—1021| 3 17 6 jan July 1024| .. 
s. ee 1 9 i Oriental "*"**9»^9»9"79*5*95^9"&HX^9*»"»92»"9* 14—14 5 10 0 pril, ** LI \ 
34 | 33i| 1% | Do. брег Cent Cum. M беи 14 —1 411 0 April, Oct t I 
301%) 1004fSt. | 4% | Do. 4 per Cent. Red. Deb. Stock...... 87 4 9 lan, Juy ; c: 
99 | 89 fS % | Telephone Co. of Egypt ALD Stk-(rod.) 101 —1 4 7 6| Jan July | ..| .. 
%: „ | 5| 5/0 | United River Plate 7—7 510 0| July ....]| 74) 7 
. 1. 5| 2/6 | Do. 5 per Cent. Cum. Préf. ..........] St— 4.7 0| June Dec .. 
“* ee St. 4% Do. 44 Deb. St. 8 104—106 4 5 6 Jan. uly . е9 
a Ie. Financial, Investment, &c. 7 
N 3/0 | Elec. & Gen. Investment 6% Cum. Pref.. 3 811 6 Фа, ш T4 n 
4th; 44] 10) 2/0 !Globe Telegraph & Тгшї.............. 101—101 |6 6 6 De гп 105 16 
| .. 110] 3 Do. 6 per Cent. Pref. ................ 132—123 |4 6 9 т uj ! 1 
| ..110| ! Submarine Cables Trust (Gert)... ski 1 321411 0 1, Oct | .. | .. 
ede Colonial and Foreign Electric 
x dw Railways, Tramways, &c. | 
5031 4930 5) .. | Anelo-Argentine 5% Cum. Ist Pref. ...... 4—4; 5 3 о | April, Oct 41 47: 
5l 2 S ..| Do. um, 2nd Fl...... 0.6, 4—4 5 8 0 Jan, July | 4H] ... 
Sr] Er 4% | Do. 44 Deb. Set 92 —933 4 5 6 | June, Dec 5} 525 
P + Stj.. | Do. 4 rr —97 inr: .. 95{ 
J. Е | 5% | Auckland Elec. Trams. 5% Deb. (red.).-.-| 104 —107 4 13° 6| Jan, July | 2958). 
y : 5| 3/6 | Brisbane Electric Trams. Invest. Ord . —6 4 7 3|May ... Д Ju 
2&| 211.5 2/6 ро, 5 per Cent. Cum. Pref. .......... —5 417 6| May, Nov Mj .. 
| "ist |41% 4j per Cent. Db. Prov. Certs... .. 100 —103: 4 2 6| Jam July | .. | 5; | 
3 St. | 8 fegen ese El.. Rly. Df. Ord. ...... 139 —143'| 5 12 0 ar, Sept | 124 | {40 | 
7 St. 6 Do. Pref. Ord. Ѕіоск ................ 121 —125 | 4 16 0 | May, Nov | .. | .. | 
MS t. 5% Do. 5% cum. Perp. Pref. Stock...... 108 —111 4 10 0 Jan, July | 110%) 110j | 
i 40 "Do. 4 per Cent. Ist Mort, РеЬз....... 102 —104 4 7 0 | April, Oct| ..| .. | 
p ` [100 ‚ Vancouver Power Debs. ........ 02 —105'} 4 5 6 | Jan, July | .. | .. 
. St. Do. 41% Perp. Con. Deb. St. ........ 1021—1043| 4 0 6 T 104 | 1923 
: St. 2% Buenos Ayres Lacroze Trams Ist Mt. Db. —99}`|5 0 Mar, Sept; .. | .. 
Si St. | 6% | Buenos Ayres Port & City Tram, Ist Mt. | i 
И : NC S si ecccessvtcevecreresunea —% |6 5 0 | Feb, Aug | 92]| 921 
: : 5| 2 Calcutta у to St, 8 14-5 4 0 0| Mar, tl ЕТ "wd 
à ` |100| 2/6 . 5 рет Cent. Cum. Pref. .......... 417—5 5 0 0 Jan July | 4| 4:: 
^ "1 144% Do. 4196 Ist Deb. Stock a ДЕРЕ 101 —104 4 6 0| Jan, July | lo 
3 Bt. .. | Cape Electric Tram Shares R yd é> +3 = 
; ` { 5| 1/3 | City of Buenos Ayres Trams Со. (1900 Sh| 5й—5Ң 4 6 З F. My, АМ | 53 .. 
E Bt. 49 Do. 4 per Cent. Deb. Stock.......... 39 —102 3 18 0 une, .. А 
. 5 Colombo Tr. & Ltg. 5% Ist Mt > ME —9 5 1 0 ay, Nov s \ 
А ‚ 100 5 Electric Traction Co. of Hong Kong 5 per | . 
М Р Cent. Ist Mort. EE 80 —83 6 0 0 June, Dec РА 
4 " 1| 5% | Havana Elec. R у. Con. Mt..5% $1,000 50 . 
j : SU Cee. QUE. оре а дәле» 96 —99 |5 1 0 Feb, Aug . T 
: 4 1| .. | Kalgoorlie Elec. Trams o — + dese T žo 
; ‚ 100 5% | Do. Sper Cent. A”, Deb. Siock. ..... 93—95 |5 5 0| Jan, july 941 94 
. à 5 6 Do. Cent. “D T Ditto —— t t nm „++ Ж. —72 4 3 0 Jan, uly ee ** 
- . 5 9, Lisbon Elec . Trams. Ord. OPERUM 1—4 |4 2 0| July .... | - #5 
II 100! 0/71 [A 6 per Cant Cum, Prol... eios 1—11 |5 6 6 јап, duly $ Y 
ay St. 5 : Do. 88 Reg. Mort. Debs. ...... 100 —104'| 4 16 O | Jan, July | . je 
ty. St. | 5% | Madras Elec. Trams. 5% Deb. Stk. ...... 98 —101'| 4 19 0 | Jan, July |. ES 
16% 5% |'Manila Elec. Ry. $1, 000 Gold Bonds...... 95 —97 |5 3 0 eb, Aug \ = 
10 ½ 10311100 859 Mexico Trams Co. Com. St :23 —125 | 4 0 0 T : 123} 
93 | .. 5 Gen. Con. Ist Mort. 5% Gold Bds| 911—931 5 7 0 — 921 811 
9. .. pst. | 44% Montreal St. Ry. Sterling 4i per Cent. | 
2 2 Debs. (1922) (Nos. 601 to 2,000) ........ 103 —105|4 6 0 Feb, Aug ES * 
$ .. Pt. 44% | Do. do. (Nos. 1 to 4,600) ........ 102 —104 |4 6 6 MS 103%; .. 
2R „ I 1| 0/6 | Perth Elec. Trams Ord. ................ EI 6 13 4 May... A 25 
* se 5 Do. ‘Ist Mt. Db. Stoch 1004—1034 4 16 6 | Jan, July e ee 
- S 5| 3/0 | Rangoon Elec. Trams & Supply Co. 6% 
354 341 Cum Pf. "**99*99»8239»99299»92^52235929*»9925 5—5} 5 4 8 I 
* EY, ‚ | 44% Do. 44% Ist Mort. Deb. Stk. ........ 99—101 |4 9 0 * 
21 241100 $1 | Rio Janeiro Tram, Lt. & P. C .......... 913—921 Ке ў 
1h} 15|.. | 5% Do. 30 yr. Gold End 6—97 5 2 6 x 
108 1071 100| 5 Do- Dr e 0492 821—844 | 518 O én 
1022; .. |. Sao Paulo ашау, Light & Power Co. 
1% i 1041 F 152 —155 | 5 18 3 А 
105 | 104 5% 0% Ist Mt. $500 Db. ...... 1001—1021| 4 17 6 2 Dec 
104| „ 1100 44% You y. Co. 1st Mt. 44% Ste Bonds} 100 —102 | 4 S 0 Feb, Aug 
a 15 " 
T : Colonial and n э Electricity 
. (Supply, &c. 
. 5| 3/0 | Adelaide Lee S'ply Co. 6% A PE 51—51 |5 4 O | Mar, Sept 
I 10| 6/0.| Bombay E.S. & T. 6% Cm. Pf........... 94—104 | 5 16 0 a 
ьм .. St. 41% Do. 44 per Cent. Deb. Su [2 ЖҮК 94 —96 | 4 14 O jan, July 
191 200 . 288 5 per Cent. 2nd Mort. Deb. Stock..| 35 —97 sd 24 
214| 21 &4 5| 3/3 | Calcutta Elec. Supply Ord. ............ i+ 6 8 0 | April, Oct 
0 8641100) $1} | Canadian Cen. Elec. Co. Com. St......... 112 —117| 6 00 ee 
. .. 100 5 Do- ТОБ Om РЕ SUME Lien s uris 115 —118| 8 19 0 és 
x .. 100| 5% | Castner *lectrolytic Alkali Co.(of U.S.A.) . i 
x - let Meet SH: ПОЕ essass vieseseseoct 99 —103 | 4 17 6 | Jan, July 
x «+ 500 59 Elect. Development Co. of Ontario...... 81 —84 |519 0 ee 
. .. St. | 5% | Elec. Supply Co. of Victoria 5 per Cent. 
. .. ist Mort; Deb. Sto 1d52 афу» еэ ва аке 91 —94 |5 6 6| Jan, July 
.. T 5| .. | Indian Elec. Sup. k Trac. Са. oves ete 1—1 a 92 
1363 134 [10s| 11d. | Kalgoorlie Elec. Power & Lg. Ord, 22225 y».—134 : et 
выр cS} 10/7: Do. 6 per Cent. Cum. Pref. .......... 1—:i O | April, Oct 
1924) 102 St. 5% Madras E. S. Corp. 5 per Cent. Constn. 
124) 12 C000 49 —54 April, Oct 
103 | 102 [St. Melbourne E. S. Co. 6%Cum. Pref. ...... 35 —40 és 
ee] wo St. | 59% Do. 5% Ist Morte. Deb. Stock. э» з а% 9] —93 ae 
291 2941500] 5% | Mexican Elec. Light Co. 5% lst Mort. 
"а Gold Bonds ‚—UU— же а ж ө ээ 81 —83% 6 0 6 .. 
. «> [St | $1 | Mexican Lt. & Power Co. Сот. St. ...... 68 —70 |6 8 0 ^ 
. 500 5% Do. 5% 1st Mort. Gold Bnds. ........ — 87 515.0 ^^ 
100| $11 | Montreal Lt. Ht. & Power Со. Cap. St. ....| 130 — 134 5 12 0 | F,My,A,N 
zm 1| 1/7; | River Plate Electricity Co. Ord. ........ 1—11 4\8 6 um tba 
1; 1/23; Do. 6 per Cent. non-Cum. Pref. ...... 15—144:5 4 6 ау. 
ia) .. St. 5% | Do. 5 рег Cent. Deb. Stock .......... 10 —105|4 1 6| Jan July 
0 | 5| 3/0 | Rosario Elec. Co. 6% Pref. (1-20,000)....|. 5—5 | 5 5-3 April, 
.. | 91 3/0 | Do. And Pref. деа tens 1112 0. е 
z ju $1 | Sháwinigan, Water& Power Co. Ca ex rights} 101 —103 | З 17 0 * 
— | 5% | Do. per Cent. Bas | 107—109 | 411 0 | Jan, July 
s. | 4% | Do. 4% Per Con. Mt. Db. St. .......... 98 —99 411 0 34 
tod 1515. —*ns Tororito. Power Со, 44%. Db. St ca svaRE | ure 4 7 6 * 
; T 8 ictoria Falls 3 о ef. 
er be Do 15 pad acess eds eene ҮТӘ bj ©) 
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The Consulting Engineer. 

So many causes are advanced from time to time to 
account for the de pressed state of the electrical industry 
that it is scarcely surprising that the consulting engineer 
should be supposed by some people to be partly responsible 
for the state of affairs. At least, in Mr. FAYE-HANSEN's 
view, as expressed in the discussion on Messrs. LEPINE and 
STELLING's recent Paper before the Institution of Electrical 
Engineers, the consulting engineer is to blame. Apparently, 
Mr. FAYE-HANSEN holds the opinion that the absence of 
recognised standards and the different wishes of nearly 
every engineer is increasing the manufacturing cost of all 
English electrical machinery by at least 5 per cent., as a 
arger technical and correspondence staff is required for the 
same output than would otherwise be necessary. It is, how- 
ever, a little difficult to follow the argument. The greater 
part of theelectrical machinery that is manufactured does not 
come under the influence of the consulting engineer at all ; 
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Abroad 9d., or 18 cente, or 900., or 


and if it did, probably the technical staff found necessary 
by many of the companies at present would be largely 
reduced. This staff is in many cases engaged in working 
out schemes for prospective clients who forward vague re- 
quirements instead of asking for tenders in accordance with 
a detailed specification drawn up by a consulting engineer 
The work involved is speculative, and someone must pay 
for it. Moreover, it is difficult to see why any increase 
in cost, so far as the consulting engineer is concerned, does 
not apply to foreign machinery just as much as to that 
which is home made. If a specification calls for special 
plant, some firms may find that they can supply something 
nearer the mark than others; but obviously the specifica- 
tion must apply equally to foreign manufacturers. There 
would be no good reason, as a rule, to specify something 
special in the case of English manufacturers, and then to 
accept something ordinary from a continental manu- 
facturer. Nevertheless, we quite agree with Mr. FAYE- 
HANSEN that consulting engineers should be broad minded, 
and should accept standard plant as far as possible. On 
the other hand, it may sometimes happen that something 
out of the ordinary is very desirable, and in that case the 
consulting engineer is of great advantage, whereas stan- 
dardisation would be a bar to progress. 
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Progress in Electric Power Supply. 


IN view of the rapid developments which have taken 
place during recent years in electricity supply, statistics 
of the various undertakings require frequent revision, as is 
evident from the annual tables issued with THE ELECTRICIAN. 
The first of these tables for the year 1910 is presented to 
our readers with the present issue. The table in question, 
which in accordance with the arrangement adopted in 
previous years is numbered III., relates to Electric Power 
Supply in the United Kingdom, as distinct from ordinary 
town supply. In regard to new schemes, no addition has 
to be recorded on the present occasion. Only one new 
undertaking—the Central Ireland Electric Power Co.— 
was included in this Table a year ago, so it is evident that 
enterprise as regards new power schemes is not very 
marked. In afew existing schemes also nothing is being 
done to put into force the powers obtained, and in several 
cases the Board of Trade would be within their rights in 
withdrawing the powers granted. Itis gratifying, however, 
to note that a number of the companies are now making 
substantial progress. Thus, the Clyde Valley Electrical 
Power Co. have nearly doubled their connections during 
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the year, the present load supplied being 20,000 kw., com- 
pared with 11,500kw. а year ago. The Yorkshire Elec- 
tric Power Co. have increased their connections from 
7,750 kw. to 11,000 kw.; the Cleveland & Durham County 
Electric Power Co. have connected up 5,000 kw. during 
the 12 months, bringing their total connections to 
25,000 kw., whilst the North Metropolitan Electric Power 
Supply Co. record a growth in connections from 9,700 kw. 
to 13,750 kw. 

THE connections of the Newcastle-upon-Tyne Electric 
Supply Co. whose success has been one of the bright 
features of electric power supply on a large scale in this 
eountry, now total 97,000kw., an increase of 14,000 kw. 
during the year, as against an increase of 10,000 kw. 
recorded last year. The progress of this undertaking is 
therefore very satisfactory in view of the general trade 
depression. It will be remembered that the waste heat of 
blast furnaces and coke ovens is now being utilised by the 
Newcastle-upon-Tyne and Durham power companies for 
generating electrical energy. Although no details of the 
working of these waste heat stations have been published, 
it is generally understood that they have proved very suc- 
cessful, so that attention is likely to be paid to the utilisa- 
tion of waste heat in other districts. In some cases it may 
be necessary to transmit the electrical energy so obtained 
over long distances, but this should involve less expense 
than formerly, since an examination of the present power 
supply Table shows that overhead lines are now being used 
to quite а large extent by power supply companies. 

The Electric Fire Again. 

ELEcTRICITY as a cause of fire seems to have a curious 
fascination for soine people, particularly if they know 
nothing about the subject. This is partly due, no doubt, 
to the fact that the properties of electricity are not obvious, 
and are easily enveloped in mystery ; while if a fire is due 
to a foolish act the perpetrator of the folly is more likely 
to increase any possible mystery than to throw light upon 
the subject. The general line of argument in such cases 
seems to be as follows: А fire breaks out ; the cause is not 
obvious; electric wires were present; therefore electricity 
is the cause. Q. E. D. Usually no time is lost in making 
the suggestion, and there is even no delay to see if the 
electric wires were actually alive at the time. This extreme 
haste was noticeable in the case of the Pier Pavilion at 
Yarmouth, which was recently destroyed by fire. This 
destruction was immediately credited to electricity ; subse- 
quently, however, it appeared that the mains were not con- 
nected to the Pavilion or the pier. 

THE latest theory appears in connection with the recent 
disastrous fire at Clapham Junction, which, in accordance 
therewith, was due to the breakage of a glow lamp and the 
falling of the red-hot filament upon some inflammable ma- 
terial. This theory has been started by one of our daily con- 
temporaries, assisted by their “electrical expert.” It is a 
suggestion quite worthy of a daily paper, but we are sur- 
prised to see that support should be given to it by one of 
our technical contemporaries. When it is considered how 
small is a carbon filament, and how much smaller is à metal 
filament, that the broken filament would be subjected to the 
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rush of air on breaking the glass globe, that it would have 
to fall some distance through the air, and that the heat 
capacity is extremely small, the idea appears to us to be 
absurd. We can only agree with Mr. J. E. Ерссоме, of King- 
ston-upon-Thames, that a filament under these conditions 
could be allowed to fall into a barrel of gunpowder with- 
out a harmful result. Such alarmist ideas can be safely 
left to the daily press, and surely the assistance of our 
technical contemporary in the matter is unnecessary, not 
to say extremely undesirable. 


— — RE 


c.s. “ Telconia. — During "a dense fog off the Nore on 
Christmas Eve, the cable steamer “ Telconia,“ belonging to 
the Telegraph Construction & Maintenance Co., and when in 
charge of a pilot, came into collision with the P. & O. steam- 
ship “ Nile,“ which was at anchor pending the lifting of the 
fog. Both vessels were damaged, and have gone into dock for 
repairs. 

Academie des Sciences— The following have been awarded 
prizes by this Institution for their work in physics: The Prix 
Hébert to M. Paul Janet for his work on alternating current 
contained in the new edition of his Leçons d’Electricité ” ; 
the Prix Hughes to M. Meslin for his work in optics, especiallv 
as regards interference, for his work in magneto-optics, and for 
his work in astronomical physics ; and the Gaston Planté Prix 
to M. Jean Perrin for his work on cathode rays. 

Electric Felling of Trees. According to L'Electricien.“ 
the felling of trees by electrical means is finding a wide 
application at the present time in the United States. For 
this purpose current is supplied from a small portable dynamo 
to a platinum wire placed at the foot of the tree to be felled. 
The passage of the current causes this wire to become red hot : 
it is then passed across the trunk of the tree and cuts it 
assunder. By this means it is claimed that considerable time is 
gained over the older methods, while economies are also effected. 


Centrifugal Starting Arrangement for Single - phase 
Motors.—A patent recently issued in the United States to 
Messrs. B. G. Lamme, R. S. Feicht and G. H. Garcelon deals 
with а method for rendering а single-phase induction motor 
self-starting under full-load torque. The rotor of the machine 
is arranged to revolve independently of the shaft during the 
starting period. The arrangement is such that the rotor starts 
from rest with the machine operating as a split-phase motor. 
As the speed increases & centrifugal device first opens the 
auxiliarv starting circuit, then short-circuits the added starting 
resistance in the secondary circuit, and finally clamps the rotor 
upon the shaft, therebv bringing the shaft with its load up to 
the full-load speed of the machine. 

The Nature of Electricity.—In a long article in two recent 
numbers of the “ Elektrotechnische Zeitschrift," Herr Witte 
discusses this question, and shows that it is by no means 
fully solved. But it is nowadays possible to review the 
various opinions and to determine which of these is the most 
likely to be correct. The nature of electricity cannot be 
explained bv other natural forces, and for that reason the 
explanation of the whole physical universe lies in its explana- 
tion. The hope that electricitv might be made mechanically 
explicable has been abandoned by modern physicists, though 
authors still produce reams with the purpose of proving the 
mechanical nature of electricity. Such publications are only 
suitable for generating wrong impressions among the general 
public. 


Cable Interruptions and Repairs. 
Date of Interruption. Date of Repair. 
Assab —Perim mn July 8,1909 ... — 
Dakar—Conakry ............... Aug. 19, 1909 .. — 
Balik Papan—K wandang...... Nov. 1, 1909 — 
Réunion — Mauritius Nov. 3, 1909 ... Dec. 29, 1909 
Paramaribo—Cayenne ......... Dec. 7,1909 ... — 
Bathurst— Biss ao . Dec. 9, 1909 — 
Obock - Djibouti Dec. 20, 1909 ... Dec. 28, 1909 
Tourane—Amoy ............... Dec. 27, 1909  ... — 
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“The Central.“ — The current number of “The Central" 
contains an excellent portrait of Prof. T. Mather, F.R.S. 
The articles include a description of the Humphrey pump, 
which is now receiving much attention in the engineering 
world. The artificial silk industry and Manchester's water 
supply are dealt with in other articles. Students' notes, 
past and present, are quite as interesting as usual, which is 
saying а good deal. 


Strength of Tungsten Lamps.—Metal filament lamps 
generally are supposed to be of a pretty frail nature, so that the 
slightest touch breaks them. This idea is counteracted by an 
account given in the Electrical World ” of the collision be- 
tween а Pennsylvania eastbound passenger train and an empty 
engine just outside Jersey City on the morning of November 8th. 
This accident resulted in comparatively few injuries to the 
passengers, due to the fact that the strong frames of the pas- 
senger cars resisted crushing. The damage to engines and cars, 
however, was considerable. One of the steel passenger 
coaches jumped the track and turned over on its side, denting 
in the steel plates about 18 in. Included in the lighting equip- 
ment of this car were nine tungsten lamps, and it 1s interesting 
to note that, after the wreck thesc lamps were found to be in 
perfect condition. 


Determining Positions of Vessels by Wireless. —A patent 
recently issued in the United States to Prof. Reginald A. 
Fessenden relates to a method for locating the position of 
ships by means of wireless telegraphy. According to the ar- 
rangement proposed. signals are sent out at regular intervals 
from two or more wireless telegraph stations situated at fixed 
points, each vessel locating its own position by comparing the 
strengths of the signals received. Each land station sends out 
a distinctive signal, so that it may be recognised immediately 
һу any vessel. Moreover, the strength of the signal from each 
land station is varied so as to form a succession of signals of 
gradually varying intensity, so that each signal shall produce 
the same intensity at a point 20 miles farther from the station 
than the signal immediately preceding it. Thus the operator 
on each vessel first identifies the station from which each signal 
is being sent, estimates the relative distances from the vessel 
to each land station and thereby determines the position of the 
vessel on the sea. 


Finsbury Technical College Old Students? Association 
Magazine.—The December number of this magazine contains 
& portrait and short biographical note of the new president, 
Mr. Н. D. Richmond, which indicates that he was at Finsbury 
so long ago as 1883. As regards the rest of the issue it is 
fully up to its usual standard, while from the perusal of the 
news about the members of the Association it would appear 
that its affairs are in a very flourishing condition. An article 
is contributed by Mr. W. Partridge ‘‘ On the Toes of the Other 
Profession." We are afraid the point of this is rather lost on 
us, partly, no doubt, because we did not hear the speech on 
which the author has based his criticism, but partly also, we 
are afraid, because the writer is not always too clear in his 
style and exhibits a tendency to split the infinitives which is 
rather trying. In the article on the “Small Engineering Society” 
there is nothing very much that is new, but some notes on 
„Submarine Telegraphy " and ** Type-setting and Distributing 
Machines " are of interest. | 


Frequency Relay.—A type of frequency relay recently 
described in the ** Electrical World " is based upon the principle 
of electrical resonance. It operates when the fluxes in its two 
separate magnetic cores are in time-quadrature and are of 
sufficient strength. In series with one of the exciting coils is 
placed a condenser, the capacity of which is so adjusted that 
its condensive reactance is equal to the inductive reactance of 
the exciting coil at the chosen frequency; hence, the current 
in this circuit depends only on the resistance and is in time- 
phase with the impressed E.M.F. In the other exciting cir- 
cuit the current is in time-quadrature with the E.M.F., so that 
the phase relations and current strengths are correct for opera- 
tion at the chosen frequency. At any other frequency the cur- 


DECEMBER 31, 1909. 463 
rent in the condenser circuit is much decreased in value and 
shifted in time-phase, so that the relay is unable to operate. 
This relay, which is patented by Mr. D. J. McCarthy, is in- 
tended for use with block signal systems on electric railways 
employing either direct or alternating current. 


„Seeing by Wire.”—An article under this title appeared in 
а recent issue of the “Daily Mail,” and contains brief par- 
ticulars of the apparatus used by Herr Ruhmer. The method 
which he employs has also been used by other experimenters, 
but he has recently obtained а selenium cell in which the 
sluggishness of selenium in responding to changes in the 
strength of light is claimed to have been overcome. We under- 
stand that Herr Ruhmer’s experimental apparatus consists of 
25 cells forming a square. These cells are much smaller than 
those previously used. It is stated that, although the appa- 
ratus is only on а small scale, Herr Ruhmer has successfully 
transmitted a number of geometrical patterns—squares, 
triangles, crosses, &c.—between the Palais de Justice, at 
Brussels, and Liége, a distance of 72 miles. The Belgian 
Government are reported to be considering the construction of 
an elaborate television plant at a cost of £250,000 in connec- 
tion with the Brussels Exhibition of 1910. For such an instal- 
lation, capable of operating on a practical scale, several thousand 
selenium cells will be required. 


1,000 c.p. Tungsten Lamps.— According to ће “ Electrical 
World " metal filament lamps of 1,000 c.p. and 600 c.p. respec- 
tively have been placed on the American market. The specific 
consumption of each lamp is 1:1 watt per candle. The 600 c.p. 
lamp has a round globe 8 in. in diameter, while the globe of the 
1,000 c.p. lamp is 9 in. in diameter. Each lamp is made up of 
two filaments in parallel, so that if one filament breaks the 
other filament will remain in service and the lamp will burn at 
half rating. The lamps are designed to take the place of 
ordinary arc lamps and flame lamps for interior illumina- 
tion. The filament is anchored in the centre and also at the 
bottom, and the anchors are arranged so that one leg of the 
filament is in a different plane from the other. This results 
in obtaining better distribution, and prevents the filaments 
from touching each other. Thereare 16 complete loops in the 
600 c.p. lamp and 20 complete loops in the 1,000 c.p. lamp, 
the length of the loop Беше about 6 in. in each case. The 
anchors are held by a glass rod over 3 in. in diameter. The 
lamps are fitted with Edison bases so as to screw into an ordi- 
nary incandescent lamp socket. They are designed for volt- 
ages between 100 and 120, and between 200 and 250. 

The Profession of Engineering.—Mr. J. M. Smith, presi- 
dent of the American Society of Mechanical Engineers, in a 
recent address to that body, drew a distinction between the 
trade and profession of engineering. If,“ he said, we are 
to have a profession of engineering, as distinguished from the 
trade of engineer, we must have a broad education befitting 
men of a learned profession, as distinguished from a narrower 
education sufficient for men of a trade. President Lowell, of 
Harvard, in his recent remarkable inaugural address, gave this 
as his conclusion : * The best type of liberal education in our 
complex modern world aims at producing men who know a 
little of everything and something well. If that conclusion 
be true of a liberal education leading to the learned professions 
of the law or medicine or theology, why is it not also true of a 
scientific education leading to the learned profession of en- 
gineering ? If preponderance be given to one part of President 
Lowell’s conclusion over the other part, certainly knowing ' a 
little of everything ? leads to superficiality ; while just as surely 
knowing but one thing well leads to narrowness. There would 
seem to be а happy mean between these two extremes in the 
education of the engineer. The engineer knowing something 
of many things, several things well and one thing profoundlv 
is, however, still one sided if all this knowledge is confined 
strictly to his profession. He will be a much broader man, and 
а better engineer, if in his leisure hours he can turn his thoughts 
entirely away from his professional work and toward those 
things in nature and art which give that rest and renewal of the 
professional mind necessary to continued work." 
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London, Brighton & South Coast Railway.— The electrical 
service on the South London section of this railwav is being 
increased from to-morrow, а 10 minutes service being provided 
between the hours of 7:30 and 10 a.m. and 4:30 апа 7 p.m. 


The Aestheticising of Tramway Tracks.—The “ Electric 
Railway Journal " gives an account of some experiments which 
have been made in Berlin recently with a view to beautifying 
that exceedingly material thing, a tramway track. Some years 
ago the Grosse Berliner Strassenbahn secured permission from 
the municipal authorities to lay a stretch of track in Char- 
lottenburg covered with grass sod. instead of paving with 
asphalt or Belgian blocks. The experience with this experi- 
mental section was so satisfactory both to the citv authorities 
and the tramway companv that the practice is being extended 
to other thoroughfares. Berlin now has 3 miles of double 
track covered with grass. and more is to follow. Numerous 
other continental tramway managers have the subject under 
consideration, for, besides aesthetic reasons, it will easily be 
seen that planting turf between the rails is much cheaper than 
laying asphalt. Such an arrangement can, of course, onlv be 
carried out when tbe roads are wide and the other wheeled 
traffic does not encroach on the track. 


Electric Gas Meter.—According to the ^ Electrical World," 
Prof. C. C. Thomas recently described a meter for measuring 
the rate of flow of gas or air. such that it can be adapted 
for use as a steam meter or as a steam calorimeter. It 
takes the quality of all the steam passing through a pipe 
instead of that of a sample of steam. The operation of the gas 
meter depends upon the principle of adding electricallv а 
known quantity of heat to the gas and determining the rate 
of flow by the rise in temperature of the gas (about 5°F.) be- 
tween inlet and outlet. The meter consists of an electric heater 
formed of suitable resistance material disposed across the gas 
passage so as to impart heat at a uniform rate to the gas. The 
resulting rise of temperature is measured and autographically 
recorded bv means of two electrical resistance thermometers, 
one on each side of the heater. These consist of resistance wire 
wound upon metal tubes so placed that all the gas passing 
through the meter comes into close proximity with the thermo- 
meters. The adoption of this principle of operation permits 
the construction of a verv accurate and sensitive autographic 
meter of large capacitv containing no moving parts in the gas 
passage; it is independent of fluctuations in pressure and 
temperature of the gas, and capable of measuring gas or air 
at either high or low pressures or temperatures. The electrical 
energv required is about 1 kw. per 50,000 cubic ft. hourly 
capacity at the pressure ordinarily used in gas mains. 


Portable Electric Air Compressor.—<A portable electrically- 
driven air compressor specially designed for mining work is 
described in “ The Engineering and Mining Journal? The 
compressor is of the standard single-stage tvpe, the air cylinder 
being fitted with automatic poppet inlet and discharge valves. 
easily removable for inspection or cleaning. The air cylinder and 
heads are water-jacketed, the cooling water being supplied bv 
a pump, mounted on the truck, and taking its power bv chain 
and sprocket from the compressor crank shaft. The motor is 
of the shunt-wound continuous-current pattern, and mav be 
arranged for anv desired voltage. It is fitted with a main 
switch and fuse equipment, mounted on a slate base, and a 
starting rheostat, with the necessary wiring and connections 
between the two. One compressor of this tvpe, which has 
been built and supplied for coal-mining service, has a 10in. x 121n. 
air cylinder, and a capacity of 175 ft. of free air per minute, at 
150 revs. per min. The motor is of 25 H.P., and it easily main- 
tains an air pressure of 80 Ib. per square inch in the receiver. The 
capacity is ample to operate two small reciprocating rock drills 
or several hammer drills. The motor and compressor are 
bolted firmly to a cast-iron sub-base, which. in turn, is bolted 
to a structural steel frame mounted on the trucks. In case a 
track is not available, wheels with wide tyres may be substi- 
tuted for those with flanges and the outfit hauled on the floor 
or ground. 
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Current Topics. 


Under this heading is given each week a brief reference to- 
some of the more important matters, of which further parti- 
culars will be found in the pages of the current issue. 


Mr. W. W. Firth contributes an article on the working of a Series: 
Generator coupled to à Series Motor. 


We give an account of the discussion which followed the reading 
of the radio-t«legraphic Papers by Prof. J. A. Fleming, F.R.S., and 
by Messrs. ҮҮ. Н. Eccles and А. J. Makower at the Institution of 
Electrical Engineers. 


The Supplement published with THE ELECTRICIAN this week shows 
the present position of power supply companies in theUnited Kingdom.. 

In our Leading Article we call attention to some of the electrical 
events of 1909. 

We give an account of the reports issued by the Marseilles Congress. 
held in 1908. 

Messrs. L. J. Lepine and A. R. Stelling's Paper on Methods and 
Practice in the German Electrical Industry gave rise to an interesting 
discussion (of which we give an abstract) at the Manchester local 
section of the Institution of Electrical Engineers. 


We give an account of the discussion on Messrs, G. Wilkinson and 
R. McCourt’s Paper on Metal Filament Lamps, read at the Leeds. 
local section of the Institution of Electrical Engineers. 

In our correspondence columns Herr Eugen Eichel gives some 
interesting particulars in regard to extra high transmission lines in 
America, and Mr. A. Bruce Anderson contributes a criticism on 
Messrs. Lepine and Stelling's Paper (“Methods and Practice in 
the German Electrical Industry `). 


Launceston (Tasmania) City Council are inviting tenders (see 
Tenders Invited column) for the supply of steel rails, &c., for their 
new electric tramways. 


The Grangemouth Electric Lighting Order expires at the end of 
1909, but the Council have decided, subject to its extension and to 
an amendment of one clause of the proposed agreement, to transfer 
the order to the Scottish Central Electric Power Co. 

Portsmouth Corporation have decided to apply for sanction to a 
loan of £24,000 for expenditure on mains, &c., during the next three 
years, and also £2,490. 2s. 3d. for expenditure on arc lighting. 

The Local Government Board have intimated to Great Yarmouth 
Corporation that they are prepared to consider a definite scheme of 
street lighting by electricity. 

The Commercial Cable Co. celebrated. its 25th anniversary on 
Monday. Dinners were held in New York, London, Liverpool! and 
Glasgow. While lamenting the death of the founder of the Com- 
pany, congratulations were tendered to several members of the 
original Company who are still in the service. 

Private Bills and Provisional Orders.—Some particulars of the 
Parliamentary Bills promoted by lighting and tramway companies 
are now available, and among the principal schemes are those of the 
Yorkshire Electric Power Co. in reference to the raising of capital, 
the investment by the company in shares of other companies to 
which they may give supply in bulk, &c. ; the Dunfermline & 
District Tramways Co. for authority to extend their system, raise 
additional capital, &c. ; and the Wimbledon & Sutton Railway 
Co. for the construction of an electric railway from Wimbledon to- 
Sutton. Provisional orders are sought by the Wemyss & District 
Tramways Co. and by Kirkcaldy Corporation for powers to extend. 
their respective tramways, and, in the case of Kirkcaldy, to extend 
the area of electricity supply . 


ARRANGEMENTS FOR THE WEEK. 


Rovar INSTITUTION. 
Meetings at Albemarle street. Remaining four lectures (of а 


course of six) adapted to a juvenile auditory on “ Modern. 
Electricity." by Mr. Wm. Duddell. F.R.S. 
SATURDAY, January 1st, 1910. 
dpm. Lecture III.— Röntgen Rays." 
TUESDAY, January 4th. 
3 p.m. Lecture 1V.— The Generation of Electricity.” 
THURSDAY, January 6th. 
3pm. Lecture V.— Electrical Oscillations.” 
SATURDAY, January 8th. 
3 p.m. Lecture VI.—“ Electric Lighting." 
THE INSTITUTION OF MECHANICAL ENGINEERS. 
FRIDAY, January 7th. 
S p.m. Meeting at Storey’s Cate, St. James Park, S.W. Paper on 


An account. of a visit to the Power Plant of the Ontario. 
Power Co. at Niagara Falls,” by Mr. C. W. Jordan. 


THE ELECTRICIAN, DECEMBER 31, 1909. 


465. 


"THE WORKING LIMIT IN ELECTRICAL FURNACES 
DUE TO ТНЕ PINCH’? PHENOMENON.* 


BY CARL HERING. 


Summary.—The author here discuses the pinch ” phenomenon іп 
electric furnaces, caused by the contraction in cross-section of a liquid 
conductor carrying current, and gives the laws of the phenomenon, so 
far as these can be ascertained. It is seen that the rupturing pheno- 
menon only takes place at relatively high current densities, but may be 
brought about by local contractions due to floating non-conducting 
bodies. 


In a previous Paper] the author described a new phenomenon he 
had noticed in an electrical furnace which gives rise to serious 
troubles and which fixes a very positive limit beyond which the cur- 
rent, and therefore the temperature, in a certain class of electrical 
furnaces, cannot be increased. The phenomenon is briefly as fol- 
lows: When an electric current, either direct or alternating. passes 
through a liquid conductor, that conductor tends to contract in 
cross-section, due to electromagnetic forces. This contracting force 
is small for relatively low current densities, but is quite large when 
they become greater, large enough to contract it to zero—that is. to 
rupture the circuit. This contraction is apt to form locally at some 
particular spot ; it acts like the tearing of а rope at its weakest part ; 
it forms а depression in the channel of molten material; it has the 
appearance of the liquid being pinched by an invisible force. Into 
this depression the floating, solid, infusible materials are apt to fall. 
thereby tending to prevent a re-union of the liquid, and a consequent 
freezing of the charge before the obstacle can be removed. As it 
may become very difficult in such а case to start the current again. 
the result generally is that the furnace must be taken apart and 
rebuilt. 

Dr. E. F. Northrup has shown in a very interesting and instruc- 
tive? Paper that this contracting force may be explained as due to 
the mutual attraction of the current elements in the conductor, just 
as parallel and like currents in different conductors attract each 
other. The present writer has shown since then§ that this attracting 
force acts on the material itself which carries the current, as dis- 
tinguished from merely acting on the current elements themselves, 
which would then tend merely to concentrate the current toward the 
centre of the conductor—that is, it is the material and not the current 
which is forced toward the centre by this attraction. 

One of Dr. Northrup's formulas, used below, is readily reduced to 
the following form. but it should be noted that it is rigidly correct 
only for conductors of circular cross-section: P=C?’44.479,100 S, 
in which P is the pressure in pounds per square centimetre at the 
centre, acting axially, C is the current in amperes and S is the cross- 
section in square centimetres. 

In a furnace the action of this pinch ” effect, therefore, seems to 
be that the liquid is forced along the horizontal central axis towards 
the ends, causing the level of the middle portion to diminish, while 
that of the ends rises; the liquid then flows back by gravity from 
the high to the lower parts. "The liquid is thereby violently agitated 
(incidentally, it thereby also becomes well mixed), and from the top 
it appears as though a hole had broken out in the bottom of the fur- 
nace, into which the material was flowing rapidly, with the exception, 
however, that the average level does not diminish. It should be 


noted that if the liquid be mechanically depressed at a point by some 


external force, say by a piece of insulating material forced into it, 
or by the weight of heavy floating fragments which do not conduct. 
such a contraction of cross-section might thereby occur that the 
increase in the current density is sufficient to produce the unstable 
state, resulting in a rupture, even though the current has remained 
the same. Hence. the surface should be kept as clear as possible of 
heavy floating non-conducting particles. For similar reasons the 
“ pinch is always more likely to occur in that part of a channel 
where there is a partial constriction, due, say, to frozen slag, a slightly 
projecting brick, &c. 

It will be seen that the phenomenon is not of а simple nature, and 
that а purely mathematical solution cannot be depended upon 
absolutely for calculating actual cases, because such unknown and 
uncertain quantities as the viscosity, the frictional resistance of а 
liquid moving at high velocity in a liquid, the changes of density of, 
the liquids at high temperature, &c., are involved ; also because in 
actual practice irregularities are likely to occur which may upset all 
of the calculations. The author. therefore. limits himself in the 
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present Paper to a general analysis of the action, with such conclu- 
sions as can be deduced from it, and to developing some approximate 
formulas for the more usual cases occurring in practice. 

Suppose an imaginary tank to be constructed as shown 
in Fig. l, separated by conducting partitions c and c 
into three parts, each containing mercury; hh are 
small holes in these partitions half-way down from the 
lower level. The middle part is narrower than the 
outer ones in а direction perpendicular to the draw- 
ing. If, now, a sufficiently strong current be passed 
through it lengthwise, from a to b, the pinch" effect 
will tend to contract the middle portion, because its 
cross-section is less and the current density, therefore, greater. 
This wil cause the mercury in it to be forced through the holes 
hh into the outer compartments, lowering the level in the cen- 
tral one until the difference in hydrostatic pressure, due to} the 
difference in level d, is just balanced by the pressure of ће “ pinch ” 
effect at the holes hk. In this way the latter pressure might be 
measured if the holes are at the centre of the middle part; but]the 
main point shown is that equilibrium will be reached when the elec- 
tromagnetic pressure at the centre of the contracted part is equal and 
opposite to the hydrostatic pressure due to the difference of levels. 

In Fig. 2, let the vertical distances d represent the differences in 
levels in centimetres for an original depth of 10 cm. of liquid, and the 
horizontal ones represent pressures in pounds per square centimetre ; 
let the liquid be mercury. The hydrostatic pressure will evidently 
increase in direct proportion to the depth, and will, therefore, be 
represented by a straight line, Op, which is quantitatively correct 
for mercury. The “ pinch" pressures are evidently independent 
of the specific gravity of the liquid, being dependent only on the 
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current and the cross-section. Calculating these for the various. 
differences of levels by means of the Northrup formula given above 
for the centres of the contracted parts gives for а current of, say, 
10,000 amperes, the curve ab. This curve merely gives the pressures. 
which that particular current would produce if the column had con- 
tracted (from any cause whatsoever) to those differences of level, or 
had those respective cross-sections originally. Equilibrium will be 
reached when these two opposing pressures balance each other, 
which will be the case at the points x and y. Hence there are two 
different levels for the same current. For the higher level æ it will be 
noticed that the equilibrium is a stable one. For the lower level y, 
however, if the level is disturbed, say by lowering it mechanically, 
it will be seen that the pressure of the '* pinch ” effect (that is, the 
distance to the curve ab) is the greater of the two pressures, and its 
action is to diminish the cross-section still more, which means that 
this point is one of unstable equilibrium, the contracted section 
rapidly becoming smaller and smaller until complete rupture occurs. 

By drawing the corresponding curves for 5.000 and 1,000 amperes 
it will be seen that the two points of intersection move further apart 
as the current dimjnishes, which means that a disturbance of the 
level becomes less dangerous. On the other hand, the curve for the 
greatest possible current of about 12,500 amperes becomes tangent 
to the straight line at t, which means that the two points have come 
together. 

By calculating the currents required to reduce the levels to the 
various depths d, the curve OCP is obtained, the horizontal dis- 
tances of which are currents instead of pressures. The curve is seen 
to be re-entrant, returning back to zero. The lower part of the 
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curve is, however, only of theoretical interest, for at the maximum 
point C the state of unstable equilibrium begins, and, in practice, 
rupture, therefore, immediately follows ; hence this lower half of 
the curve in practice becomes a vertical line, Cp’. 

All the critical points—viz., C—for materials of different densities 
will be found to be on the same horizontal line, which represents а 
depth of about one-third of the total. Hence for this imaginary case 
of circular cross-sections the critical point is always reached when 
the level has been lowered to about one-third of the total, no matter 
what the density is. It can be shown that the critical point is 
reached with relatively very much less current in shallow channels 
than in deep ones; or, in other words, by doubling the depth of the 
channel the limiting current will be much more than doubled, nearly 
trebled. 

In'the absence of a mathematically correct formula for rectangular 
cross-sections the following approximate deductions may be made 
for such cases from the one above for circles. There are three im- 
portant differences between circular and rectangular sections. It 
is probably safe to say that the pressure at the centre of a rectangle 
is always less than at the centre of a circle for the same current and 
area; hence for about the same depth of liquid a rectangular channel 
will stand а greater current before rupturing than a circular one of 
equal area. The second difference is that the areas of the cross- 
sections diminish in proportion to the height, instead of the square 
of the height, as when circular; hence for relatively strong currents 
the column will not be so sensitive to rupture due to mechanical 
disturbances or to a slight increase of current. The third difference 
is that for the same cross-section the channel may be made high and 
narrow, thereby increasing the hydrostatic pressure for the same 
area of section. When the section is а square, or nearly so, results 
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sufficiently accurate for practical purposes may be obtained from the 
Northrup formula. Апа as the important feature in the quanti- 
tative study of this phenomenon is that part of the current curve 
just at and above the critical point, let us assume such proportions 
of а rectangular channel that the contracted section will be approxi- 
mately a square when the current is just at the critical point. Some 
trial calculations show that when the width of the conducting column 
is made half of its original height. then the critical current will flow 
when the cross-section has been contracted by the“ pinch” effect 
to just one-half, and the cross-section is then a square. Hence, when 
the cross-section of the original conductor is a rectangle whose height 
is twice its width, the following useful deductions may be made. 

The curves in Fig. 3 give the actual figures for a rectangular 
channel 10 cm. deep and 5 еш. wide, when the conductor is mercury. 
The scales and co-ordinates are the same as in Fig. 2. The straight 
line Hg gives the hydrostatic pressures at the various depths. The 
current curve Hg is shown dotted where its shape is not known, and 
in full where it can be calculated with close approximation by the 
Northrup formula. 

1f the Northrup formula can be assumed to apply in practice with 
sufficient accuracy to any shape of rectangular cross-section—that 
is, to deep and narrow or to wide and shallow channels—it can be 
shown that in any of them the critical contraction is at one-half of the 
original height. 

The effect which the density of the conductor exerts is shown by 
the pair of lines marked Fe, which are for molten iron, the density 
of which (6-88) happens to be just about half that of mercury. If 
G and g are the densities of two different materials, C and c the re- 
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а currents, then the general formula for correcting for density 


is, a= e G If the section is made twice as high and wide, the eritical 


Or if half as high and 
This shows that the critical current increases 
This means 
that small furnaces are far more sensitive to rupture by the pinch " 
effect than large ones, and that considerable safety is gained by 
increasing the depth. If H and h are two different heights of the 
original ш and C and c the respective critical currents, the 


penera law is a= Vn. 


It will be found that for the same materials the current density 
at the critical points and in the contracted sections are different for 
different sizes of cross-section. For mercury there are 730 amperes 
per square centimetre for the smallest of the above sections, 24 cm. 
5 em.; 516 for the medium, 5x10; and 365 for the largest, 
10x20. These figures show that the current density may be made 
considerably greater in small furnaces than in large ones without 
danger. They are seen to be inversely proportional to the square 
root of the heights. If CD and cd are the critical (that is, the maxi- 
mum possible) current densities in two different channels (the original 
height in all these cases being double the width) and Н and л are the 
H 
h° It was 


current for mercury will be 36,500 amperes. 
wide, 4,560 amperes. 


shown above that the critical current and, therefore, the current 
density. varies with the square root of the density G, and it has just 
now been shown that this current density varies inversely with the 
square root of the original height H for rectangular sections in which 


G 
the height is double the width. Hence ob- Н? in which K 


is a constant which is equal to the current density for the case in 
which G and H are equal to unity. "This constant is readily calcu- 
lated as above described, and is found to be 442. This formula 
applies to the current density in the contracted portion just at the 
point C. Fig. 3, where unstable equilibrium begins. In practice it is 
more convenient to have the formula apply to the cross-section before 
contraction, and, as this is just double the other, the constant be- 
comes 221. Taking amperes per square inches and dimensions in 
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The above analysis of this phenomenon is based on the static state 
shown in Fig. 1. In a furnace the pressure in the core of the con- 
tracted part must not only balance the hydrostatic pressure, but 
must be sufficiently greater to force the liquid away as fast as it flows 
back from above; it must overcome frictional resistance of a liquid 
in a liquid, and at a velocity which, for deep contractions and very 
mobile liquids, may be quite high. Hence, for this reason, the actual 
critical current would be somewhat higher than that given by the 
formula—that is, the danger with a given current would in practice 
be less. On the other hand, the viscosity of the fluid will diminish 
this difference again and make the conditions approach more nearly 
to the static ; with very viscous or half frozen liquids it is possible 
that even less current will produce the rupture than under the static 
conditions. Hence it is advisable in high current density furnaces 
not to use the full current until the mass is quite fluid—that is, not 
to try to start a fusion too quickly. 

To give some general idea of the order of magnitude of these critical 
currents the following values have been deduced from these formulas 
for molten iron whose density is taken as 6-88. For a small trough 
2 in. deep and 1 in. wide the critical current would be about 3.300 
amperes. For 4in.x2 in. about 9.400 amperes. For 6 in. x 3 in. 
about 17,000 amperes. About 75 per cent. of these values would 
probably be a safe working limit if the channel is quite uniform. if 
the surface of the molten liquid is reasonably free from floating, 
heavy. non-conducting materials and if the liquid is not too viscous. 

In an appendix to the Paper the author describes some experi- 
mental results obtained in actual cases, in which there was an almost 
violent agitation accompanying the phenomenon—i. e., the con- 
ditions of actual practice. The numerical results are only approxi- 
mate. but they are thought to be sufficiently accurate to serve as а 
useful guide. Four small tanks, A, B, C and D, were constructed 
as shown in Fig. 4. Each tank was made of two lantern slide cover 
glasses about 3 in. bv 4 in., separated by a V-shaped piece of glass 
and two strips of brass projecting at the bottom, which dipped into 
mercury cups to lead the current into and out of the mercury which 
was filled into the space between the glasses to various heights. The 
inside widths of the tanks A, B, C and D were 0-071, 0-I05, 0-193 
and 0-254 in. Thev are shown in section to scale in Fig. 4, and the 
ranges of levels of the liquid within which the tests were made are 
also given. 
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The results of the best of about 100 tests are given in Fig. 4, in 
which the vertical distances are the original depths (before the cur- 
rent is passed) in fractions of an inch, and the horizontal ones are 
Those for the tanks A and C are 
shown by small circles near the dash-dotted lines A and C respec- 
tively, while those for the tanks B and D are dots near the dash- 
dotted lines B and D, these lines having been drawn through what 
The arrows 
pointing to the right mean that the current was not great enough 
to cause rupture, hence the true value is farther to the right. Nu- 
merals 2 and 3 mean that two and three tests respectively gave the 
The dash-dotted curves are drawn through what were 
The dotted curves are those 
obtained from the formula for the current density given in the Paper, 
and based on the static conditions and on the assumption that the 


the rupturing currents in amperes. 


appeared to be the mean or most probable values. 


same result. 


considered the fair mean values. 


original depth is twice the width. 


All four of the dash-dotted curves approach more nearly to straight 
lines than do the dotted curves, which are parabolas, and suggested 
to the author that a simple approximate formula could be deduced. 
This general formula was found to be CD=2,240,/G, in which CD 
is the current density in amperes per square inch and G the specific 
This means that approximately there is a certain current 
density for every material at which rupture will occur. For iron this 
would be 5.880 amperes per square inch. For deep and narrow or 


gravity. 


shallow and wide channels this no longer holds. 


The values obtained from this formula are represented in Fig. 4 
It will be seen that except for very deep 
and narrow, or very shallow and wide channels, they agree approxi- 
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mately with the dash-dotted curves. The difference is greatest for 
the very narrow channel A, but in this the friction on the walls was 
undoubtedly abnormally great. K 

The author also investigates how the conditions for maximum 
temperature and those for the greatest critical current compare with 
each other. The only definite conclusion which can be drawn at 
present appears to be that changes in the proportion of the height 
and width seem to have only a small influence on the maximum pos- 
sible current density, and that, therefore, the best possible shape of a 
rectangular cross-section probably depends on other considerations, 
like the loss of heat, which is least when the cross-section is a square. 
Another factor which may be even more important than the above is 
that the shallower the channel the greater is the danger due to con- 
tractions caused by obstructions or floating masses. The length of 
the channel also becomes an important factor if, with a relatively 
deep channel, it can be made so short that the material displaced 
by the pinching effect piles up very high on both sides, so that the 
hydrostatic pressure is rapidly increased ; the critical current den- 
sities ought then to be very much higher. Confining the material 
in a covered channel, or using an external magnetic field, ought also 


DISCUSSION. 


Dr. NoRTHRUP mentioned that in dealing with small channels contain- 
ing mercury, as in the author’s experiments the forces of surface tension 
were great and tended to maintain the surface of the mercury level. He 
was therefore inclined to think that the author’s formule derived from 
theoretical considerations as applied to large furnaces, were to be relied 
upon even more than these measurements, which were made with small 
mercury channels only. | 

Mr. F. A. J. FITZGERALD said the largest scale on which he had seen 
the “ pinch " phenomenon working was in the induction furnace. The 
American Electric Furnace Co. had a small 60 kw. furnace at their plant 
in Canada, and they made an attempt to use it for melting aluminium. 
What practically brought the experiments to an end was simply this 
“ pinch " phenomenon. They even ran the aluminium to a depth of 
6 in. or 7 in. in the furnace, the width of the vat being about 10 in., and 
on every occasion where they could get the temperature of the metal up 
just a little bit above the melting point, then the “ pinch " phenomenon 
would occur and the circuit would break. If anybody wanted to make 
experiments on a large scale, as had been suggested, the induction furnace 
would be a suitable apparatus. 

Mr. HERING, in reply, said the “pinch” phenomenon had occurred 
repeatedly in channels filled with molten iron to a depth of 6 in. He 
could hardly get the metal melted before it would snap off. Of course, 
the proper way to do was to heat it more slowly; he tried to heat it too 
fast. He thought Dr. Northrup was right in saying that surface tension 
played а much more important part in the small channels used in these 
tests than it would in the larger channels in practice. If that was the 
case, the figure given in the appendix to the Paper was too high. It 
was safer, therefore, to keep considerably below that figure in practice. 
Anyone who had encountered that phenomenon would keep away from 
it as far as possible, so that very accurate figures were not necessary. 


 RADIOTELEGRAPHY AT THE INSTITUTION. 


At the meeting of the Institution of Electrical Engineers 
on December 16th the Paper by Prof. J. A. Fleming on 
* Some Quantitative Measurements in connection with Radio- 
telegraphy," of which we gave an abstract in our last two 
issues, was discussed in conjunction with the Paper on the 
„Efficiency of Short Spark Methods of Generating Electrical 
Oscillations," by Messrs. W. H. Eccles and A. J. Makower, 
of which an abstract appeared in our issue of December 17th. 
We give herewith an abstract of this discussion. 


Mr. J. E. TAYLOR thought it was of considerable importance to en- 
gineers connected with wireless telegraphy to know just how to make 
such measurements as Prof. Fleming had explained. In connection with 
that method of measuring the high-frequency resistance of conductors, 
however, Dr. Fleming did not tell them what percentage of accuracy was 
possible. Presumably it was not very high. He could not help feeling 
disappointed when he looked at the table given in the Paper, as each test 
showed discrepancies, which were greater in some cases than in others. 
He considered the method of checking the losses throughout a wireless 
installation by the method shown was not very accurate, and, therefore, 
he was rather inclined to doubt the figure ultimately arrived at as to the 
amount of energy radiated from the antenna at University College— 
viz., 78 watts. The high-frequency resistance of the antenna circuit was 
given as 0-528 ohm, and for the antenna proper the figure given was only 
0:21 ohm. That 0-21 ohm might, he thought, be accurate as far as 
copper losses in the antenna were concerned, but it left out of considera- 
tion losses in another important part of the system which was combined 
with the antenna—viz., the earth. It should not be forgotten that where 
the current left the earth plate, or antenna, considerable losses were 
caused. There were also losses due to electrostatic induction on neigh- 
bouring conductors, such as walls of buildings, and from electromagnetic 
induction, so that he thought the amount of the loss in the antenna was 
really greater than shown in the Paper, and that the actual balance avail- 
able for radiation was probably a great deal smaller. 

Prof. ERNEST WILSON said that in the installation working between 
University and King’s Colleges he had had practical experience with the 
apparatus shown, and had found it most convenient to manipulate. The 
determination of efficiency, apart from its scientific value, was importent, 
since it was the duty of all engineers to locate the losses in their systems 
as far as possible. Another point was the granting of licences by the 
Post Office, and in this connection the Papers should prove of value. The 
granting of such licences should depend upoa the required total amount 
of energy to be radiated, and not upon the energy given to the instru- 
ments. He then referred to the subject of eddy currents. Those who 
had visited a large alternating-current power station might have noticed, 
with three copper 'bus bars connected in parallel and lying in the same 
plane, that the outer ones got warmer than the inner one. This was due 
to self-induction, and the question, apart from capacity, might be raised 
as to whether, in the case of an antenna having more than two radiating 


wires in a plane, the currents in the respective wires were equal, as assumed 
in Dr. Fleming’s Paper. The effects of self-induction might be important 
in other parts of the system. 

Prof. J. T. Morris considered both Papers to be of a pioneering 
character. He asked whether the authors had made experiments on 


to enable higher current densities to be reached. The tests also con- 
firmed the theoretical deduction that there are two levels corres- 
ponding to each current, the higher one being stable and the lower 
one unstable. 
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the variation of efficiency with length of spark. In connection with 
this subject he showed a curve (reproduced in Fig. 1 herewith) which 
gave the results of certain experiments made about two years ago by 
himself and Mr. A. G. Warren at the East London College. The results 
shown in these curves were obtained bv using a Hertz oscillator with 
1in. brass balls in the case of air, and in the case of liquids the Lang- 
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witz aluminium pencils oscillator, having a micrometer adjustment. 
The induction coil used was fitted with a motor-driven mercury jet 
break working in coal gas. The receiver, placed about 10 metres 
away, consisted of two straight wires 166 cm. long, with a Duddell 
thermo-galvanometer of 355 ohms bridging the gap. The “air” curves 
gave the variation in current received wheu the sparking distance at 
the oscillator was varied from 0 cm. up to 1 cm., the maximum effect 


Fic. 2.— 1 мм, 440-vonr Авс IN AIR. 


being obtained with a 4mm. spark. He further asked whether Dr. 
Eccles and Mr. Makower had examined the effect on the efficiency of 
varying the medium in which the spark occurred. In this connection 
he showed three slides, Figs. 2, 3 and 4 herewith (reproduced from а 
Paper read by him before the British Association, 1907)*, illustrating 
the differing effect produced on alternating-current arcs working at a 
Írequency of 60 ^» per second in air, coal gas and liquid amyl-acetate. 


Fic. 53.—1 мм. Акс IN Солі, Gas. 


The ampere wave has been reversed in all cases to avoid confusion. 
The arcs in each case were working off a 400 volt circuit and carrying 
about 2 amperes. He pointed out that in the case of coal gas and 
amyl-acetate the voltage rore to some 300 or 400 volts before the 


* See Tue ELECTRICIAN, August 16, 1907. 


arc-current flowed, whereas in the case of air about 70 or 80 volts 
sufficed. No doubt there was a vast difference between operating with 
arcs ata frequency of 60 per second and sparks at a frequency of half 
a million. Referring again to Fig. 1 above, he showed how the curves 
illustrated the effect on the intensity of the current received (on the 
thermo-galvanometer in the receiver circuit) of varying the iength of 


Fic. 4.—0:05 MM. Авс IN AMYL-ACETATE. 


the transmitter spark in the case of air, paraffin oil and amyl-acetate. 
This showed that when paraffin oil was used about 13 times the energy 
was received as compared with air, whilst with amyl-acetate а similar 
result was obtained. The most efficient length of gap came out as 
follows :— 

4:0 millimetres. 
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Dr. J. ERSKIXE Murray thought that there were two or three sources 
of error which Dr. Fleming had not mentioned which would probably 
explain the discrepancies to which Mr. Taylor had drawn attention 
in the values found for the high-frequency resistances. The diagram 
showed an induction coil coupled directly to the left-hand side of the 
apparatus. The result was, of course, that the wire W,, whose high- 
frequency resistance was to be measured, had a low-frequency current 
travelling through it before the commencement of every high-frequency 
wave train during the charging of the condenser. The difference be. 
tweon the resistance, found by Dr. Fleming for such а complex cur- 
rent, and the true resistance for uniform high-frequency current should 
be quite appreciable, in fact, something ike 5 to 10 per cent. The 
actual figure would depend on the comparative durations of the 
charging current and oscillating discharge. If the train of waves was 
very much damped the charging current would produce a large error. 
His second point was that Dr. Fleming had not taken any notice of 
the effect of the waves being damped (he presumed they were damped 
since an induction coil was used). As a matter of fact resistance was 
higher for damped than for undamped waves, as Dr. Barton had shown, 
and in this particular case a rough calculation indicated a difference 
of about 4 per cent. He thought the photographic spark recorder a 
very interesting piece of apparatus, but the photographs shown were 
not so good as those taken with & cinematograph camera having a 
steadily moving film some three or four years ago by Mr. Ruhmer and 

ublished in his monograph on wireless каер. He also asked 
br. Fleming how the high resistance of the antenna had been arrived 
at. In regard to the Paper by Mr. Makower and Dr. Eccles, he pointed 
out that the regulating resistances were shown on the diagram between 
the choking coils and the generator, in which position they would cer- 
tainly cause waste of energy. He noticed, also, that the authors used 
copper for both electrodes, though it was certainly advantageous to 
have one of brass or delta metal and the other of copper when employ- 
ing a direct-current supply. The condenser employed was not nearly 
so large as the condensers used in practice: for example, those used 
in the Lepel system were nearly 10 times as large as those used by the 
authors. The diagram did not show any inductance in the dummy 
aerial corresponding to the actual inductance of an aerial, and he 
wished to know if this had been provided for. The main circuit boing 
of very low resistance the insertion of the ammeter would reduce the 
efficiency by making a proportionately large increase in the total 
resistance. The Eureka wire used by the authors was the worst they 
could have chosen, as it had practically no temperature coefficient, 
the best wire to use as a regulating resistance being one with a high 
coeticient. Fine iron wire would have been much more satisfactory. 
The research was on its own merits a most valuable one, and among 
other things showed that, in spite of the weaknesses in the design of the 
apparatus, the efficiency of ihe new method was considerably higher 
“шш that of the ordinary spark method as given by Dr. Fleming in his 

aper. 

Mr. B. Davies (communicated) thought the great irregularity in the 
spark frequency revealed by Prof. Fleming's counter was astonishing, 
and asked if the results were sufficiently conclusive in regard to the 
statement that the “spark counter shows us the futility of all plans for 
effecting resonance between two stations depending upon syntonisation 
of the spark frequency and not the oscillation frequency." Provided 
the ionisation difficulty could be avoided (and he thought it could with 
due precaution) and provided also the spark frequency was not too high, 
and the relation between the spark length and the E. M. F. of the charging 
circuit was so arranged that only two sparks per period were possible, 
it would seem that the discharge should occur with considerable regu- 
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Jarity if the source itself was truly periodic. Under those conditions the 
spark would encounter the same obstruction at all times. Не was not 
clear as to the relative inductance of the two pairs of coils. Prof. 
Fleming found by measurement that the cylinder inductance was greater 
than the spiral inductance of the same turns and mean radius by almost 
3-5 per cent., and ascribed the difference to the fact“ that the Stepan 
formula is not symmetrical in b and d." Should not, he asked, b and d 
‘be unsymmetrical ? It would seem that the cylinder should possess a 
greater inductance than the spiral. If the spiral and the cylinder gave 
the same inductance it would follow that the cross-section giving the 
maximum inductance would be a square which, he thought, was not the 
case. The figures quoted in the Paper for the power iesued by a sending 
antenna (battleship, ‘‘ Henri IV.") and the power caught by a receiving 
antenna, revealed an attenuation constant of 20 per mile, compared 
with an attenuation constant of the order of 0-01 per mile for a sub- 
marine cable, working at top speed. The wireless attenuation was thus 
2,000 times as great as that of a submarine cable. That exhibited well 
the great sensibility of the coherer. 

Dr. W. H. Eccrgs, in reply to Dr. Morris, said that they had used 
paper of various thicknesses and singly, doubly, &c., and took that 
thickness which gave the best results at each value of the current. In 
regard to the medium between the plates, he had no doubt that in the 
Lepel method the burning paper helped very greatly in producing 
high etticiencies, but the products of burnt paper were uncertain. As 
to Dr. Murray's remarks about choking coils, those in the diagram in 
the Paper were shown incorrectly, but it was obvious that the placing of 
the resistance before instead of after the choking coil could not give 
rise to much loss for the reason that when a choking coil cut down 
the current in a line it did so just as well on its left as on its right. 
The measurements referred to in the Paper were made by means of 
calorimeters, and such measurements were most difficult to make. He 
would be glad if the results were correct to within 5 or even 10 per 
cent. He had tried hard brass plates but could not find any improve- 
ment; they appeared to mrke no difference. Не did not follow Dr. 
Murray's argument in regard to the use of thin Eureka wire ; experi- 
ence had shown that the choking coils used were very eflicient in 
checking surges of current. 

Dr. J. A. FLEMING, in reply (communicated), said that Mr. Taylor 
threw doubt without sufficient cause on the accuracy of the high fre- 
quency resistance measurements which he (Dr. Fleming) had described. 
The discrepancy in the case of the No. 14 copper wire to which Mr. 
Taylor drew attention was due to the fact that ammeters for measur- 
ing correctly high-frequency currents, were, as mentioned in the Paper, not 
yet purchasable in the market, and hence at the beginning of the experi- 
ments, the results of tests made with the ditferential thermometer had 
to be employed, in order to guide them in the construction of a satis- 
factory form of high-frequency ammeter. Also, it was not until some 
experience had been gained in the use of the differential instrument that 
difficulties with it were finally overcome. The figures given in Table I. 
of the Paper were the actual results of observations. The results with 
the No. 16 copper wire were in excellent agreement with theory, and those 
results were obtained with the form of ammeter finally used. There was 
certainlv no incorrect scientific. principle involved in the method of 
measuring high-frequency resistance, The chief purpose served by the 
‘experiments had been to indicate the lines on which a correct reading 
high-frequency ammeter could be constructed. With respect to the 
objections to the accuracy of the measurement of the power radiated 
from the antenna, on the ground that earth resistance was not included, 
Mr. Taylor furnished no data or figures in support of his opinions. It 
was perfectly true that there might be energy losses due to earth resist- 
ance, but those losses were generally largely under control. The mere 
measurement with direct current of the so-called earth resistance would 
not furnish any reliable data for their predetermination. They could, 
however, be determined by bending down the antenna so as to form a 
feebly radiative or non-radiative circuit whilst leaving the earth connec- 
tion intact, but attaching the free end of the antenna to a capacity plate 
во as to have the same current in it. The radiation of energy was then 
stopped, but the dissipation of energy by resistance in the wire and 
‘earth connections remained the same as before. As regards losses by 
induction, one was not necessarily obliged to place antennæ near pipes, 
or other conductors, so that the other sources of loss mentioned by Mr. 
"Taylor were hypothetical, and not essential In the case of the 
antenna at University College the “earth” was a balancing capacity 
or plate against the building. The object of the Paper was to show 
how such energy radiation could be measured by difference, but in 
any case something had to be left to the intelligence of the observer. 
Dr. Erskine-Murray seemed to think that the difference between the 
small high-frequency resistance with damped and undamped oscillations 
in some way invalidated the results. ‘That, however, was not the case. 
The apparatus could be used for measuring the resistance under either 
kind of oscillation, but the difference in the results was not aearly so 
great as he appeared to think. Prof. Barton's additions to Lord Ray- 
leigh's formula were perfectly well known, but they had nothing to do 
with the matter in question. His, Dr. Fleming's, experiments were 
made with damped oscillations, because he was, for the moment, con- 
cerned only with spark telegraphy. Dr. Murray's remark that better 
spark photographs had been taken by Rühmer and Мајогапа was 
tutirely incorrect. No such spark photographs as he had exhibited 
had been published by those experimentalists. He totally disagreed 
with that same speaker's explanation of the short spark phenomena. 
He was glad to hear Prof. Wilson express the opinion that in licences for 
wireless telegraphy the permissible radiated energy should be defined. 
In conclusion, he was pleased to find that the results of measurements 


on the efficiency of radiotelegraphic apparatus made by Dr. Eccles and 
Mr. Makower agreed so well, broadly speaking, with his own on a certain 
typeof spark apparatus. He had long been of opinion that exaggerated 
claims were being made for efficiency of certain types of apparatus; and 
the methods he had explained would have, no doubt, cleared the way 
for more complete scientifio knowledge of the efficiency of radiotelc- 
graphic apparatus. 


COMPARATIVE COST OF TRACTION SYSTEMS.* 
BY O. TISSOT. 


The report deals with central and sub-station distributing lines 
and trolley lines, both as regards prime cost and operating expenses. 
The maintenance costs of various types of rolling stock are also 
treated, the discussion of the prime cost of the latter forming à 
separate section too lengthy to be dealt with in this abstract. 

Central Stations.—For very long lines it is advantageous to instal 
three-phase 50-cycle generating plant; 50,000 volts forms a con- 
venient pressure for transmission purposes, and is lowered both in 
voltage and frequency at the various points of transformation to suit 
the requirements of the system. 

Transmission Line.—The transmission line is independent of the 
actual traction conductors, and may or may not be carried on the 
same poles as the latter. The use of a common pole system enables 
considerable reduction in the cost of installation, this being well 
illustrated by Table I. In the latter, the lower figures refer to con- 
ductors of less than 6 mm. diameter, the higher figures being applic- 
able to wires of over 6 mm. diameter. "The costs per mile here shown 
refer to a single-phase 45,000-volt system, and do not include copper 
costs. The actual cost per mile of such a line depends greatly on 
local conditions, but the comparative costs employing independent 
and common poles respectively are as shown. 


S ub-stations.— Table II. shows the installation costs of a 2,000 kw. 
transformer sub-station on various systems, single phase and 
three phase, and (a) with a buffer battery. both voltage and fre- 
quency being transformed, (b) without a buffer battery, pressure only 
being transformed. Constants are also given whereby the stated 
costs can be corrected to suit 3.000, 5,000 and 7,00 kw. sub-stations 
respectively. "The remainder of the table is self-explanatory. 


“ Trolley" Line.—Table III. gives the costs of the contact con- 
ductor for single and three-phase systems. The actual costs, of 
necessity, vary from one country to another, but the relative mag- 
nitudes of the costs of the two systems remain fairly constant. The 
construction assumed in Table III. is catenary suspension with iron 
poles placed on the average 165 ft. apart. The poles are assumed 
to conform to the general Swiss practice, and carrv, in addition to the 
contact wire, a higher tension transmission line, the feeder line and 
telegraph and telephone wires. The cost of ordinary single-wire 
direct current trolley conductors is nearly equal to that of single- 
phase lines. 

The cost of electric lighting along the track is practically identical 
for single and three-phase systems. 

The costs indivisible to a per mile " basis (¢.g., cost of stations) 
are practically as shown in Table IV. 

The net result of Tables III. and IV. is to show that the cost of the 
trolley conductor is much higher in three-phase than in one-phase 
systems, the difference in extreme cases exceeding 70 per cent. 

Operating Costs.— There is а scarcity of precise data under this 
heading, since the number of electric railways operated under the 
various systems and under sufficiently similar conditions is too small 
to allow of a very reliable comparison of their working costs. Roughly 
speaking. the difference between the systems in this respect is small. 

Though exact figures cannot be given, there are certain reliable 
general conclusions enabling a fairly accurate appreciation of the 
problem. 

Generating Station Working Costs.—The operating costs of direct- 
current generating equipments are usually rather higher than those 
of the alternative systems.  High-tension machines and their acces- 
sories are more delicate and hence more liable to derangement in 


Table I.—Cost per Mile (excluding Copper). 
Line mounted on Line mounted on 
special poles. poles of contact line. 


Single phase, two wires ...... £165-5—£169-5 £88-0— £92-0 
- » four wires...... £217-5—£226-0 £143-0—£150-0 
Three phase, three wires...... £192-0—£198-0 £122-5—£128-5 
six wires......... £271-0—£282-0 £197-0—£208-0 
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* Abstract of a Report to the International Congress on the Applica- 
tions of Electricity, Marseilles, 1908. 
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the case of direct-current installations. 
Stores, &c., are the same for all systems. 


Transmission and Feeder Lines.—The maintenance of a three-phase 
line is naturally heavier than that of a single-phase or direct-current 
line, owing to the greater number of conductors required. The 
advantage lies with single-phase lines if the maintenance cost be 
referred to the kilowatt-hours or ton-miles per annum. 


Sub-stations.—The operating costs under this heading are in- 
variably highest for direct-current systems owing to the higher 
number of sub-stations necessitated by the low pressure of generation 
and transmission. Next come three-phase equipments. mono-phase 
current being the best in this respect. If the sub-stations have also 
to act as buffers, the total operating cost is sensibly the same for 
all three systems. It will be slightly higher for the direct-current 
plant. 

On the contrary, if the sub-stations have merely to lower the voltage 
of transmission, alternating systems present considerable advantage 
over continuous-current equipments, since static transformers may 
be used. Single-phase current is then the most advantageous. 


Trolley Lines.—In this part of the equipment. also, single-phase 
current holds the advantage. Not only is the maintenance cost a 
minimum, but also the interest and sinking fund charges per kilo- 


watt-hour or per ton-mile are less than for three phase or direct 
current. 


Rolling Stock. — From the point of view of dead weight—and, there- 
fore, of energy expended per ton-mile—the three-phase system is 
the most economical ; then follow the continuous current, and finally 
the single-phase systems. On the other hand, the single-phase sys- 
tem is superior to the continuous-current system, and still more 
superior to the three-phase system in respect of energy consumed 
during acceleration. The maintenance of single-phase motors is 
rather high on account of the collector gear, but bearing maintenance 
is no longer a matter of such vital importance, the air-gap being 
greater in single than in three-phase machines. 


Such costs as wages, general 


THE MARSEILLES CONGRESS (1908) ON APPLIED 
ELECTRICITY. 


We have received three bulky volumes, which form the official 
report of the proceedings of this congress. The main Papers num- 
bered 54, and a certain amount of discussion took place with regard 
to all of them. In addition, there were supplementary Papers to the 
number of 42, which were read, apparently, without discussion, and 
which dealt with different phases of the various problems referred 
to in the main" Papers. It is evidently impossible to deal ex- 
haustively with such a mass of literature in the space we can devote 
to a review of the proceedings of the congress, and we can, therefore, 
do little more than indicate the contents of some of the principal 
Papers, while referring those who are interested in details to the 
originals for fuller information. 

M. Guido Semenza contributed a Paper on insulators, illustrating 
and criticising a number of different types. He expressed the opinion 
that complex insulators are preferably cemented together after the 
separate portions have been tested, as this makes it possible to apply 
reasonable voltages to test the different parts. Some makers 
prefer to connect the various portions before testing; but this is 
liable to lead to the use of faulty pieces, which would be detected 
by the other method. The discussion seems to show that of late 
a good deal of progress has been made in the direction of improving 
the methods of manufacturing glass insulators, the quality and nature 
of the glass originally used having been unsuitable. 

M. Desaugey read a Paper on Overhead Conductors.”’ which was 
essentially a study of the properties of aluminium, and of its claims 
to be regarded as а more suitable material than copper for the manu- 
facture of overhead cables. It seems, however, that a worn-out 
aluminium cable has no marketable value, which appears to place 
it at a disadvantage as compared with copper ; and the opinion was 
expressed that further experimental work was necessary before it 
was possible to consider that the difficulty of connecting the cable 
to the insulators and of making joints had been entirely overcome. 


| Table IV. Difference in dis- | The case for aluminium is well stated in M. Desaugey's Paper, where 
Single phase. Three phase. favour of 3 phase. | the problem is considered from all points of view. 
Large stations ...... £2,560 lg £3,140 .. 23 per cent. M. de Marchena, who is engineer-in-chief to the French Thomson- 
Small stations ...... £540—£748 ... £008—£920 ... 24 percent. 
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Table II.—Cost of Installation of Transformer Sub-stations for output of 2,000 kw. 


(a) With Buffer Batteries. 


Houston Co., contributed а very useful Paper on '' Underground 
Cables," dealing with their con- 
struction and testing,the different 
systems on which they can be 
laid in the earth, and their cost 


1. Three phase ...45,000 volts ... 50^; to monophase ... 15,000 volts 15 £85,800 as compared with various types 

em 8 3 a. 55 m 1 5 js ... 15,000 „ 15 £85,300 For capacities of overhead transmission lines. 

. Single phase...45, „ 15% " . . 15,000 „ 158 . £76,400 of 3,000, i 

242. „ 15.000 „ . L .. 15.000 „ 15 £68,000 } 3.000. 7.500 KW. ос d rele = 

3. Three phase . . 45.000 „ 50 to three phase ... 5.000 „ 15 £76,000 multiply by be 1 : f BPC 

4. „ „ 245090 , 15 „ . 5.000 „ 15 .. 872.300 15 — 243.5. 0 be less, in so far as capital cost 

5. „ „ ... 45,000 „ . 50 to direct current.. 3.000 у — ...... 856.100 is concerned. its life can scarcely 

^ be more than 15 or 20 years ; 

(b) Without Buffer Batteries—voltage transformation only. and when account is taken of 

6 


Single phase 45.000 volts 15 ^o to single phase 15,000 volts 15 ~... £6,800 to £7,600 
For 25 ^» and connection direct to contact line without inter- 
mediate apparatus £4,000 to £5,000 
7. Three phase 45,000 volts 15% to three phase 5,000 volts 15a... £7,200 to £8,000 
For 50 ^» and direct connection to contact line without inter- 
mediate apparatus ........................ 


The factors for 
3,000, 5,000 and 
1,000 kw. being 
1:25, 1:70 and 2-30. 
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£4,600 to £5.600 
Table III.—Cost per Mile of Contact Line (section of latter — 100 sq. mm.) 


| 
| Сїт. — | Difference 
Arrangement of Line. | One phase. Three phase. adverse to 3 phase. 
Type of support, &c. | — п пе 55 
Without With Without With Without With | 
copper. | copper. | copper. | copper. i copper. | copper. | 
(a) Main Lines. | £ + \ £ | £ | Per cent. Per cent. 
1. Single track, bracket poles, straight road... 590 880 850 1.380 44 57 
2. ss ys x 8% 1,000 ft. б 675 970 1,150 1.700 70 76 | 
3. od „ span supports, straight road 908 970 1,115 1,700 , 24 76 
4. * 5 » » 1,000 ft. curve 1,010 970 1,695 1,700 07 76 
5. Double track, span supports, straight road 1,160 1,630 1,600 2.460 38 51 
6. » » 95 ” 1,000 ft. curve 1,300 1,780 2,220 3,100 71 74 i 
(b) Secondary Lines. | | 
l. Single track, bracket poles, straight road 480 695 2,220 | 3,100 11 74 
2. Double track „ A ji 622 842 2,220 | 3.100 71 74 
(c). Station’ Installations. | 
1. Large stations with 10 per cent. track...... 728 880 945 1,192 30 36 | 
2. Small „ „ 30 „ „ 2 965-1,030 1.200 [1,265-1,320 1,655 30 38 
(d) In tunnels. | 
Ll; UGE troek derio ( гыН 322 704 | 450 1.075 40 53 | 
2. Double track ш... 510 1.075 830 | 1,785 63 66 


the cost of maintenance, and of 
the uncertain effects of exposure 
to the atmosphere, much can be 
said in favour of an underground 
system which has an almost in- 
definite lifetime, so long as elec-. 
trolytic effects are excluded. The 
general view of the meeting was 
to the effect that the absolute 
value of the insulation resistance 


of a cable was a matter of no 


practical importance, always pro- 
vided that it could withstand the 
various testing voltages. The 
cable should be tested before 
leaving the factory at а pressure 
three times the working pressure, 


, and after being laid in position 


it should again be tested with а 
voltage two or 24 times what it 


would have to stand in actual 


work. 
M. А. Nissou, engineer to the 


Tudor Accumulator Co., con- 


tributed a Paper on the Use 
of Accumulators in the Dis- 
tribution of Electrical Energy," 
and pointed to the advantages 
which have arisen from their 


—— 
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installation in alternate-current stations. The various ways in 
which they can be employed are considered in due order, and 
attention is drawn to the large buffer batteries which have been 
installed in connection with many of the traction schemes both in 
France and elsewhere. 

M. E. Brylinski read a Paper on The Use of the Earth as a Return 
Conductor," which was concerned principally with the electrostatic 
and electromagnetic disturbances which are likely to be caused, and 
the effects which would be produced on telegraphic lines. Reference 
is specially made to experiments which were carried out at Saint- 
Maurice in the Rhone Valley in Switzerland, and also at Lancey, near 
Grenoble, in France. As а result, certain empirical formule аге 
given which may serve as a basis for future work on the subject. A 
similar aspect of a slightly different problem is considered by M. С. 
Laporte in his Paper on telephonic communication by means of 
wires supported on the poles carrying a power transmission line, 
where questions relating to safety in working are also taken into 
account. M. Lucien George discusses the different systems on which 
electrical energy can be sold to the public, and gives an outline of 
the various methods that have been suggested, together with their 
good and bad points. It can hardly be said that he arrives at the 
conclusion that any one system can be used to the exclusion of all the 
others; but he appears to favour an arrangement by which, after 
taking account of the purpose for which energy is required (е.7., 
lighting, heating or motive power), a contract is made with the 
private consumer to allow discounts, based on the probable maximum 
consumption of the installation. For the large private consumer 
or manufacturer he would make the discount depend partly on the 
time of day at which the current was taken and. partly on the regu- 
larity of demand. М. Emile Doucerain raises the question of in- 
surance, which is considered under the heads of (1) accidents to works, 
either in the form of explosion, fire or other cause of breakdown, and 
of (2) injury to workers, for which legal responsibility is incurred. 

The next section of the report deals with the modern developments 
of electric lighting. and opens with а Paper by M. A. Blondel, which 
is divided into two parts, the first relating to the progress of the 
metallic filament, and the second to the newer commercial forms 
of the arc lamp. Facts and figures are here compressed into the 
smallest possible space, and, without disclosing any novelties, M. 
Blondel gives а concise statement of the present position, together 
with indications of the directions in which, without departing from 
the essence of the newer types, it is still possible to hope for further 
improvement. M. F. Laporte follows with a Paper on Tests for 
Electric Lamps," comparing the methods employed in different 
countries and the specifications which are usually applied to the 
testing arrangements. He thinks that the carbon filament is not yet 
likely to become extinct. No kind of specification is very easily 
enforced by the small buyer; but, in spite of all precautions, the 
candle-power and wattaze, chiefly of 220-volt lamps, remain very 
variable quantities. Some improved form of life test is much to be 
desired. М. Goisot follows with the question of“ Electric Heating.“ 
and gives illustrations of different types of heating apparatus which 
are at present on the market, including those for domestic, laboratory, 
medical and industrial purposes. 

The applications of electrical energy to the working of factories, 
mines and agriculture are considered in the next section, which 
includes two long Papers, the one by M. Routin on the regulation 
of electric generators, and the other by M. Brunswick on the elec- 
trical equipment of mines. Each of these Papers occupies nearly 
100 pages of the report, and it is therefore impossible to consider 
them in detail on the present occasion. M. Routin deals with his 
problem mainly from the analvtical and graphical points of view, 
describing towards the end of his Paper certain definite types of 
speed-regulating devices. М. Brunswick, on the other hand, as 
becomes the chief engineer of the Breguet firm, tackles the question 
of“ Electricity for Mining Work " from the purely practical point of 
view of the designer, and considers every detail of the work from 
the engineering standpoint, concluding with a list of the mines where 
some of the most important schemes have been carried out. M. de 
Traz contributes some general considerations on the means and 
methods to be employed in driving a workshop by electric motors, 
and points out that here again the design is all-important, and must 
not be slavishly adopted from some pre-existing model. The first 
volume of the report closes with some notes by M. Paul Lecler on 
the possibilities of agriculture as a more or less unexplored field. 

We next passes clectric traction, where M. Ed. Tissot, who has 
been much concerted with Swiss methods, discusses the various 
systems іп a Paper. o? which we give an abstract in the present issue 
(р. 4790) concluding with a tabulated list of replies which he has received 
from some of the largest makers, as a response to his inquiries as to 
the details of the system which they generally adopt. The electrical 
equipment of main lines is next considered by M. Janin, special 


471 


reference being made to methods of construction employed on lines 
already at work. M. de Сгісрез follows with some notes on traction 
motors, and points out that, quite apart from the question of the 
most suitable type to adopt, matters of ventilation, rating and 
mechanical strength require further study. M. H. Parodi describes 
the tests to be applied to the traction motor. Generally speaking, 
the repairs required by a motor, that has been properly constructed, 
are of а purely mechanical nature, and tests that are merely con- 
cerned with electrical design are apt to miss the main point. "This 
section concludes with Papers by M. Cumont on Railway Signals," 
and by M. Legouez on '' Electric Traction on Canals," both of 
which are effective summaries of the present state of development in 
their respective departments. 

Electrochemistry and electrometallurgy are the next subjects to 
be considered. M. Blondin writes a short Paper оп “ The Fixation 
of Atmospheric Nitrogen by Electrical Methods," dealing briefly 
with the processes that have been and are being employed. Chili 
nitrates are still the basis by which the prospects of financial success 
must be judged ; and from this point of view, there seems every 
likelihood of a substantial margin of profit for one or other of the 
existing schemes. Moreover, if the manufacture of cyanamide could 
be worked in conjunction with that of nitrate, further economies 
might be possible, as the one process requires comparatively pure 
nitrogen, which can be abstracted from liquid air, while allowing 
the oxygen to enrich the atmosphere used in the production о! 
nitrate. The next contribution is by M. Gin, who gives a general 
survey of the present state of electrometallurgy, including its 
gradual developments during the last 20 years. A short account is 
included of many of the more important processes, together with a 
description of the type of furnace employed in the working of the 
various metals, which comprise antimony, bismuth, vanadium, 
tantalum, silicon, titanium, zinc, steel, aluminium, nickel, sodium 
and other metals. Both wet and dry processes are included, and 
the Paper forms a useful summary of most of the commercial methods 
at present in use. The first stage was marked by the aluminium 
industry, which was followed by the manufacture of carbide. The 
supply of carbide was soon in excess of the demand, and attention 
was then turned in the direction of various iron alloys, which now 
promise to be of extreme importance in connection with the manu- 
facture of improved kinds of steel. The next Paper, by M. Vuignier, 
describes some large scale experiments on the electrometallurgy of 
copper, carried out by MM. Keller and Vattier. Provided the ore 
contains elements which combine to form an easily fusible slag, 
practically the whole of the copper can be extracted in the form of a 
matte, which is then treated in the usual manner. M. Octave 
Dony-Hénault follows with a Paper on ** Some theoretical Considera- 
tions on Electrochemistry," and also contributes the next Paper in 
conjunction with M. Gall on“ The Present State of Applied Electro- 
chemistry." A large and varied group of electrochemical opera- 
tions is reviewed under this latter heading, starting from work on 
the non-metallic elements, and ending with a glance at the electro- 
lytic soda industry. 

The next Papers deal with telegraphy and telephony. M. Milon 
read a Paper on The Present State of Telephony," describing the 
construction of apparatus, and recent improvements by which it is 
possible to exchange several conversations simultaneously by means 
of a single circuit. He deals also with the commutator problem, 
and especially with the multiple switchboards in use at Paris. M. 
Larose discusses The Present State of Submarine Telegraphy,“ 
and institutes comparisons between several of the cables already 
laid, from the point of view of their construction and of their actual 
working. The subject is, however, mainly treated from the mathe- 
matical and analytical sides. The present states of wireless tele- 
graphy and wireless telephony are the subjects of Papers by M. 
Brenot and M. Tissot respectively. The latter points out that there 
are already several forms of detector that are sufficient for the pur- 
pose, but considers that the methods for producing continuously 
maintained oscillations might be improved. Further attempts 
might be made to construct alternators of high frequency, and micro- 
phones are also capable of improvement. 

M. Devaux-Charbonnel considers the question of rapid telegraphic 
apparatus, noticing the multiplex systems, as well as those due to 
Siemens & Halske, Pollak-Virag, and others, pointing out the advan- 
tages which he thinks attach to those systems working without 
relays. The section closes with a short note by M. L. Neu on “ The 
Application of High-Frequency Currents to the Transmission of 
Messages on Power Lines." 

We are next brought face to face with the old problem as to the 
most suitable training for the electrical engineer, and & very long 
report, spreading again over more than 100 pages, was presented to 
the Congress by MM. Janet and Chaumat. The courses of training 
in some of the principal technical colleges in nearly every civilised 
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country in the world (at any rate, of the first importance), are here 
described, in some cases at considerable length. The collection of 
this information must have involved a good deal of labour in itself, 
and the attempt to digest such a mass of facts is beyond the powers 
of the hurried reviewer. The Paper шау well be commended to 
those who are in intimate contact with the problem, and may also 
afford hints to the student of comparative ethnology. An attempt 
to generalise on the subject follows in a Paper by M. André Blondel, 
entitled“ What the Electrical Engineer ought to be.“ and this seems 
to have given rise to almost the only vigorous discussion which took 
place during the proceedings of the Congress. Some subsidiary 
Papers on the same point are printed in the third volume of the 
report, together with the views of many leading men. In so far as 
mere debate can settle any vexed question, this one should surely be 
on the high road to a settlement ; but we do not doubt but that in 
10 vears it will be found that many of the hopes and aspirations of 
many of the speakers will remain unfulfilled, and that newer paths 
will then be pointed out to the budding engineer. We pass at once, 
as did the Congress, from this heated atmosphere to the perusal of 
Papers on '* Electric Meters,” by M. Ch. Fabry and M. Durand. 
where the different types of wattmeter, ammeter, voltmeter and 
other measuring instruments are described, and their design and 
adjustment critically examined. M. H. Armagnat follows with 
some notes on The Organisation of a Commercial Testing Labora- 
tory." indicating the choice and arrangement of the most suitable 
apparatus for the genera! purposes for which work of the kind is 
required. 

The ninth and last section of the report includes questions relat- 
ing to the application of electricity to medicine. M. Henri Abraham 
describes The Sterilisation of Air and Water by Electrical 
Methods.” Various forms of ozoniser are illustrated, together with 
their industrial application to the sterilisation of water. "The two 
tv pes of ozoniser—viz., those with and those without solid dielectric 
—are separately considered, and as the result of work carried out 
in l'aris the author states that it is possible to sterilise a cubic yard 
of water by means of ozone at a cost of less than d. The next 
Paper is by M. Hyac. Guilleminot on the subject of ** Quantitative 
Measurements in Radiography and Radiotherapy," who states 
that chemical methods are being superseded by fluoroscopic and 
ionometrie methods. the latter having the great advantage of doing 
away with all question of personal error. 'The second volume of 
the report closes with Papers on ** X Ray Tubes of High Power“ 
and The Action of the Spark cn the Tissues.” by M. J. Pergonié 
and M. de Keating- Hart respectively. 


Passing {о {һе third and last volume. we find the cfficial reec rds 
of the different secticns. with very brief abstracts of the remarks 
made by speakers taking part in the discussiors. Towards the end 
there is a description of some of the electrical works, power stations 
and other installations visited bv members of the Congress as a relief 
from their labours. The main bulk of this volume is. however, 
occupied by the supplementary Payers, which are of the nature of 
appendages to the main Papers already noticed. Often enough 
they are brief businesslike notes on some matter of interest arising 
cut of the general question treated in the Paper, to which it acts 
as a deduction or extension. It is perhaps a little unfortunate that 
no very precise order of arrangement is adopted with regard to 
these subsidiary Papers; it would appear more logical to have 
printed. them directly after the Papers to which they respectively 
refer. Instead of which. they are in a different volume, and have 
rather the appearance of being independent units, of no great con- 
sequence in any case. It is only possible to mention a few in the 
following outline. and it must be understocd that the treatment is 
not in general exhaustive, but rather consists of a note on some point of 
detail, or a suggestion for a different point of view. The average length 
of the Papers is only a few pages. Among them we may notice Dis- 
charges on High-tension Insulators.” by M. Nègre, a report of experi- 
mental work. showing that the diameter and form of the top petticoat 
is a matter of great importance. Methcds of Calculating the Size of 
Overhead Conductors.” by M. Barris, being the application of certain 
formule and methods to the preparation. hy rough but sufliciently 
exact. means, of an outline scheme for a transmission line. TVo 
short notes follow on the use of reinforced concrete for carrving a 
transmission line. the general question. of the different materials of 
which such poles might be constructed. having been treated 
by M. Le Roy in the first volume. M. Mailloux treats. of The 
Business Management of an Electrical Undertaking” from the 
American point of view. He statesthat M. Loucheur had enlightened 
the congress with regard to the French aspect of the matter; but if 
he actually did so. it will be interesting to know in which volume of 
the report his remarks are contained. We, at any rate. have been 
unable to find them. A report was also presented by M. Barassi on 
the results of a competition that was organised in Milan with the 


hope of discovering some means by which accidental shocks might 
be avoided. The first prize was awarded to M. Arcioni. whose appa- 
ratus is here described. A note on * A New Form of Accumulator.” 
by M. Angelo Battelli, follows. the idea being to diminish the total 
weight by using electrodes which are perforated in a special manner. 
А new photometric standard is proposed by M. Ch. Camichel, who 
suggests the use of methyleyclohexane, which is easily prepared. as 
required. from toluene. M. G. Hinstin writes on * Modern Enclosed 
Arc Lamps.“ considering the advantages arising from the different 
forms of lamp in actual working. and the cost of running. A note 
follows by M. Н. Dolter on his resistance furnaces. work- 
ing at а low voltage on alternate current. M. Aubert writes 
of The Advantages of Continuous Current in Mines, and 
thinks that if a careful examination of the motors can be made 
daily. commutator troubles сап be avoided. and the simplicity of the 
continuous-current arrangement makes it preferable to the alternate 
current. M. Herrgott describes an automatic regulating device of 
his own invention, the action of which depends on the distribution 
of a fluid under pressure, controlled by the core of a solenoid. which 
directly actuates a kind of sliding piston-valve. M. P. Boucherot 
claims advantages for his proposed method of designing alternators 
so that the alternating current is generated by an oscillatory mecha- 
nical movement. He fully realises the constructional difficulties, 
but hopes that some manufacturer may be converted to a belief in 
his principles. to such an extent, at least, as to be willing to under- 
take a continuation of the experimental work. M. Korda describes 
a special design of rotary converter. which was to be used in some 
aluminium works. in order to provide а supply of both continuous 
and three-phase current ; M. Heyland assisted. in the designing of 
this machine. 

* The Financial Aspects of Power Transmission" are considered 
by M. Swyngedauw with a rather liberal display of mathematical 
symbols; and M. Rucker follows with some remarks on the winding 
of bobbins with bare aluminium wire. The next Papers relat? to 
electric traction, and we find notes by M. de Traz on the direct- 
current traction motor, by M. Gratzmullcr on monophase motors. 
by M. Sauvage on the multiple-unit system. and by M. Wagner on 
electric signalling and control on railways. Of the remaining Papers, 
those relating to the education of the electrical enginecr have been 
already noticed. and these are followed by one or two Papers on 
questions relating to the design of dynamos, which bring the third 
volume to a close. 


-: METHODS AND PRACTICE IN THE GERMAN 
кзэ ELECTRICAL INDUSTRY. 


We vive below an abstract of the discussion which took 
place at a meeting of the Manchester Local Section of the 
Institution of Electrical Engineers when Messrs. L. J. Lepine 
and A. R. Stelling read a Paper on the above subject. This 
Paper had previously been read and discussed in London, an 
abstract of the Paper appearing in our issue of December 10th, 
and of the discussion in our issue of December 17th. 


Mr. J. S. Peck thought the most valuable part of the Paper was that 
dealing with the financial relations between the banks and the indus- 
trial companies. In Germany such an arrangement was of great value, 
and frequently English manufacturers lost opportunities owing to the 
German access to finance. The same arrangement existed in a lesser 
degree in America, where the old Edison Company financed a large 
number of small supply companies in the different States. Many of 
these initially small companies eventually became very important 
concerns, and when the General Electric Co. absorbed the Edison 
Company the former firm secured a tremendous business through the 
financed stations. In Germany there appeared to exist а much 
greater co-operation between manufacturers than in England: in fact, 
there was little or no co-operation in England, and he would like to 
see a little more forced co-operation in the shape of prctected tariffs. 
Referring to the authors’ statement that the working day was divided 
into two shifts of nine hours each, he understood that the A.E.G. 
worked three shifts of eight hours each. The authors stated that the 
German workmen were not very careful, especially the winders, who 
had a very slovenly appearance. This was true in general, hut some 
German machines had а beautiful finish, especially the windings, 
which left nothing to be desired. He (Mr. Peck) had been pleased re- 
cently to accompany the director of one of the large firms mentioned 
in the Paper on a tour through one of our large electrical works. The 
visitor criticised some things as being out of date, and in some respects 
the British work was not up to the German, but in general he was 
very much impressed with the quality of the workmanship, and 
especially with the general appearance of the windings, remarking 
that they had nothing to teach us with regard to high-voltage wind- 
ines. Reference bad been made in the Paper to a certain form of 
field winding for turbo-generators, the coils being wound longer than 
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necessary, cut in the middle and the ends butted together, forming a 
contact simply by pressure. This system had been tried elsewhere, 
but without success; in fact, it gave a deal of trouble, and was not 
considered standard practice in Germany. | 

Mr. M. GREGORY thought it rather a peculiar procedure to exclude 
draughtsmen from the shops. Surely it was generally understood 
that а draughtsman should be thoroughly conversant with the general 
design of machinery with which he was connected. Unfortunately, 
in this country company agents did not seem to be so fully conversant 
with the technical side of the subject as they might be. The authors 
referred to the Kollonnen” system of piecework, where a sum of 
money, together with labourers’ assistance, was allotted to a man who 
carried out tbe work at his own risk. Did such a system apply to the 
erection of a whole lighting or power scheme ? 

Mr. T. L. MILLER considered the two outstanding points in the 
Paper were the description of the method by which the German firms 
were financed and that dealing with the staffs in countries outside 
Europe. Most of the Continental firms had good technical staffa at 
their branches and were able to go into the whole matter on the spot. 
With most British firms it was necessary to write home for prices 
before anything could be done. Again, the financial system of the 
banks enabled the Continental firms to take greater risks than was 
possible with English companies. One speaker had referred to the 
роон оов where а man was given а complete unit to erect. 

n shipbuilding yards this system was adopted, and much greater 
complication was involved than ever occurred in electrical work. In 
some shipbuilding yards the leading man took out a contract for the 
construction of a vessel from the laying of the keel until the launch. 
' The employer knew what it was going to cost him, and cases of 
trouble were very rare. There was no doubt, therefore, that such а 
system would work out satisfactorily in the electrical industry. Re- 
garding draughtsmen being forbidden to enter the shops, he held the 
opinion that the closer the connection between the drawing office and 
shop the better for all concerned. He had visited very many works from 
time to time and was always extremely interested in the management 

uestion. One of the works where this question had received more 
than caaual consideration was that of a well-known high-speed engine 
builder in the Midlands. There they had four committees dealing 
with the whole of their production, "They had a design committe, an 
estimating or costs committee, & works committee and a sales 
committee. Certain individuals served on all of the committees. 
In the case of a new design this was submitted to the designs com- 
mittee, on which served foremen and representatives of the other com- 
mittees. The design and production was thus discussed from all 
points of view and finally the sales committee considered whether the 
new article would meet the requirements of the customer. This method 
was, in the opinion of the speaker, one of' the best possible when deal- 
ing with specialities such as those referred to in the above-mentioned 
case. Where a large variety of work was encountered, probably the 
above scheme would require some modification, but he thought that a 
more regular collaboration amongst responsible persons in a works 
would make a great difference in the costs and efficiency. 

Mr. Jutius FRTr asked for more information in regard to the work- 
ing agreements between the four large firms mentioned in the Paper. 
He had heard that it was more to the advantage of the manufacturer 
than the purchaser. He also asked whether, in the curves comparing 
English and German machines, allowance had been made for the fact 
that German machines were allowed 80 F. rise, whilst the English 
could only rise 70°F. and take a lager overload. If this allowance had 
not been made, the actual difference would be even more in favour of 
English design. Again, was the commutator copper iucluded in the 
weight of active copper? in the D?L formula, “n” seemed out of 
place, also 10 seemed to indicate millimetres, not centimetres. 

Mr. FAYE-HANSEN said he had for several years worked as a foreigner 
in both countries, and might therefore be less biased than most other 
speakers He agreed that the reason for the greater German success 
was not to be sought in better design, better workmanship, or in the 
tariff conditions. In regard to those points with which he did not 
agree, it was stated that practically only four large firms were of any 
importance in Germany at present. "This might be true for the export 
trade of electrical machines, but there were quite a number of smaller 
firms having capitals from £100,000 to £500,000 which were doing impor- 
tant work in generators and motors (in Germany itself; as well as in 
specialities. Works turning out turbo-generators and slow-speed 
dynamos of 2,000 kw. capacity were certainly taking part in heavy 
work. Regarding specialities, Messrs. Korting & Matthiesen, for 
instance, were probably turning out as many arc lampsas any of the 
large firms. The continued existence of many of the small tirms was 
one of the reasons why the trusts in Germany had not been detrimental 
to the German electrical trade, as competition in all classes of work 
had prevented the stagnation which otherwise would probably have 
taken place. In regard to specialisation in the shops, the subdivision 
into departments was of very recent date. In the smaller tirms, even 
in such a firm as Messrs. Bergmann, the subdivision was not carried 
out to such an extent as one was led to believe from the Paper. In 
regard to internal organisation, the authors had certainly got either 
wrong information or had generalised from some special works. For 
instance, it was not true that all engineers went through one of the 
drawing offices. There were many who started on the test bed, or 
directly in the electrical designing oftices. As to contracts between 
employers and engineers, they were practically on the sume lines as in 
England. The working day was a very important point. The work- 
ing times of the A. E.G. four years ago were from 6 a.m. to 2 p.m., and 
from 2 p.m. to 10 p.m.—i.e., eight-hour shifts with quarter of an 
hours’ rest. А third eight-hour shift (night shift) made the 24 


hours complete when business was brisk or special short deliveries 
important. There was a further reason why it was more difficult for 
Englishmen to compete. He had noticed several times in this country 
that if rush jobs were going through the shops the labour cost pen 
came out less than standard, notwithstanding overtime rates, &c., whic 
proved that the workmen ordinarily were not working up to their full 
capacity. He had not noticed the same in Germany, and believed 
that the trade unions’ policy of е theoutput of each man was 
very injurious to the industry. Wages four years ago were certainly 
higher than the figures mentioned in the Paper. German requirements 
were very much more uniform, due to the existence of the recognised 
German standards and due to the fact that relatively few in- 
dependent consulting engineers existed. It was therefore com- 
paratively seldom that German firms were pressed to deviate from 
their standard practice, but they were as willing as any English firm 
to alter their standard design if an important order could thereby be 
obtained. In this country the absence of recognised standards and 
the different wishes of nearly every consulting engineer was increasing 
the manufacturing cost of all English electrical machinery by at least 
5 per cent., as a larger technical and correspondence staff was required 
for the same output. Although consulting engineers from many 
other points of view were of very great benefit to the industry, from the 
manufacturing point of view tay did more harm than good. It would 
certainly give a big impetus to the electrical industry if the 5 
practice could be restricted to really eminent and broad-mindec 
engineers. 

Ir. Н. B. StackE asked to what extent wages in Germany were 
lower than in England, because in а certain German works the wages 
paid approximated very closely to English practice. In regard to the 
question of branch offices and agents, the former should be much more 
efficient. In many instances principals were very reluctant to give 
full information to agents, but were more inclined to keep their 
branch offices fully posted as to progress. Apparently, therefore, it 
was not always the agent's fault that he was not so efficient as he 
might be. 

Mr. Н. W. WItsow said he had visited all the principal German elec- 
trical works, and was struck by the exceedingly good discipline which 
prevailed. The workmen at the A.E.G. and Siemens. Schuckert works 
put in roughly 60 hours per week at a wage of about 35s., which was 
the same as in this country. Female labour was generally more highly 
paid in Germany than in England ; winders, for example, earned about 
15 marks per week. There was a great difference between the German 
works алло in this country in regard to design and supervision. 
The A.E.G. reckoned to have one skilled technical man for every 10 
workmen, but the technical men were paid very badly considering 
their qualifications. The cost of supervision and design in Germany 
was greater than in this country. Mr. Wilson concluded that the 
German works coul! not produce more cheaply than British works, 
excepting on account of increased output and consequent lower estab- 
lishment charges, especially due to the double-shift system. Where 
the German electrical manufacturing firns had the advantage was in 
the financial banking. There were about 1,000 recognised makers of 
electric motors in this country. He considered this 975 too many, and 
before any of our electrical firms could hope to make money, this num- 
ber would have to be reduced. А reduction in the number of firms 
and an arrangement amongst themselves whereby they would be able 
to compete in foreign markets, not only from a financial point of view, 
but also in offering goods to possible customers, would solve the difficulty. 
If а combination of firms in this country were to adopt the policy of 
sending out thoroughly qualified electrical men who knew the cordi- 
tion of the country, there would be a chance of securing large orders. 
The foreigner knew his work thoroughly, and this was one of the 
principal reasons why English firms did not get the trade they ought 
to Яо, 

Dr. F. H. Bowmax said that the superiority in Germany arose from 
three things: (1) Their sales department, especially in the foreign 
section, was better than our own; (2) they had greater banking 
facilities ; (3) they worked longer kours. We could never hope to get 
on unless represented by people who knew their business and were 
able to give concise information without saying, ‘‘let me hear what 
you want and I will write home." He quite agreed that if the number 
of firms in this country was reduced and they were made more powerful 
by combination, the electrical industry would be in a very different 
position. The organisation in German workshops which he had visited 
seemed better than our own. Wages in Germany were much the same 
as in England, and the German works were not fitted with better 
machines than English works, in fact, in many cases their machines 
were old-fashioned. | | 

Mr. W. Cramp thought they should not discuss the matter without 
a mention of tariff reform. The authors, pointing to the dividend 
“earned,” said that the state of the industry in Germany was satis- 
factory. He asked from whose poiut of view was it satisfactory. He 
did not think 12 or 18 per cent. were reasonable dividends from a pur- 
chaser's point of view. In regard to the curves given in the Paper, 
showing the weights of English and German machines, the ratios were 
total active iron divided by total active copper, and of armature iron 
divided by armature copper, were not such as would, in his opinion, 
lead to curves shaped as these curves were. For if the above ratios be 
plotted against kilowatts it would be found that the curves of English 
and German practice crossed. and in some cases they crossed twice. 
Data of the weights of active material rather than the total weight of 
the machines ought to be given so as to be able to form a fuir opinion. 
Again, the tendency abroad to make the rotors of induction motors 
longer and of smaller diameter could scarcely be due to the frequent 
demand for high-speed machines, since all up-to date English manu- 
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facturers were now making their roters longer and of smaller diameter, 
because they found, especially for high-tension circuits, that the self- 
induction of the end windings was a very important factor. Better 
jower- factors could be obtained with a long rotor of small diameter, 
although the leakage must be greater across the slots from pole to 
pole. Although the“ Kollonen system looked very satisfactory from 
a manager's point of view, it was, in his opinion, a most insidiousand 
dangerous practice, which led very quickly to sweating of the worst 
kind. 

Mr. J.W.THomassaid it had beenstated that therateof wages generally 
was slightly less in Germany than in this country, but it must be re- 
membered that the cost of living was not much different. It was the 
organisation of the works which put them on a very good basis. With 
regard to over- production, this was done more to bring prices down in 
this country. The finish of German machines was generally considered 
to be at least quite equal to any others. 

Mr. D. Apausox mentioned that the American Institute had a 
publicity department, so that some of the committee members made it 
their business to lay interesting facts concerning the industry before the 
general public. He believed it would be to the advantage of electrical 
engineers if our institution took steps to inspire the confidence of 
English financiers and commercial leaders with the particular work 
that these members were interested in. 

Мг. R. G. CuxLirrE asked whether German apprentices at the age 
of 24 years had served conscription, and, if not, what allowance was 
made for that period. Also, what was the usual term of apprenticeship? 

Mr. T. H. M. Swixpurne considered that, apart from all questions 
of financial backing and tariff, much of the German success was due 
to the fact that whenever a German firm wished to compete in this 
country, it invariably employed English engineers to exploit its in- 
terests in the first instance, then, when a connection was established, 
the Englishmen were replaced by Germans, and the usual results 
followed. 

THE CHAIRMAN (Mr. S. J. Watson) tought that the very intimate 
relationship between commercial undertakings and the banks did un- 
doubtedly tend to help forward the carrying on or carrying out of 
schemes us the opportunity occurred, but during the time of great trade 
depression, trouble might occur. He could not quite understand how 
the uudertakings could be interested in the finances of local authorities. 
In the case of very rich undertakings it was, no doubt, easy to set 
aside part of the profits for scientitic investigutions, but, unfortunately, 
manufacturers in this country were not so placed. In Mr. Walker's 
address last year the question was raised whether different institutions 
and associations could not combine in some way so as to form a school 
of investigation ; but so long as trade was bad and commercial under- 
takings in very low water, it was di ticult to obtain the means whereby 
success could be achieved. The question of reducing competition in 
this country was а most difficult one. He did not know how it could 
be done. 

Mr. А. R. STELLING, in reply, thought the key note of the whole 
system of trade abroad was organisation and the question of having 
proper staffs and competent agents. With regard to the question ot 
shifts, in most places they worked two shifts, but there were some 
where they worked in three shifts. As to impregnation, this was 
always done in vacuo, in some cases it was with varnish and in others 
with bituminous compound. He could not agree that so much lati- 
tude should be allowed the draughtsman. As to organisation, in some 
firms letters were signed by two men, one a technical and the other a 
commercial man. The letter “n” referred to was in its right place. 
It represented the most efficient average speed in revolutions per 
minute of the respective sizes of machines given. He agreed that there 
were a good many small firms in Germany. These small firms mostly 
manufactured switches and instruments. There were a number of 
these firms who for a long time had not paid any dividends and they 
were practically absorbed by the large firms. With regard to wages, 
the standard rate was lower in Germany.than it was in England except 
for certain classes of female labour. Erectors abroad were all paid the 
same wages whether they were German, American or Ёш. Тһе 
four German firms insisted on their specifications. As to the financing 
of small undertakings, they borrowed money on the municipal plant 
to be erected, and with this money and the money the manufacturing 
firm provided, the plant was installed. The great advantage was that 
the manufacturing firm would aupply the machinery and superintend 
the running, and the bank would take care of the financial side and of 
the accounts. As time went on the town or towns had power to repay 
the loan from the banks. d 


AUTOMATIC REGULATION FOR ELECTRIC 
FURNA GES. 
BY L KOLOWRAT. 


In the course of some researches I was making in the laboratory 
of Mime. Curie I found myself faced with the problem of main- 
taining a constant high temperature, over fairly long periods, in an 
electric furnace of the resistance type, say, some days. The furnace 
was supplied with alternating currents from the town mains, of which 
the voltage varied continuously by a few per cent. Thanks to 
Мапе, Curie, who put at my disposal all the necessary apparatus, 


— 


* Translated from the“ Bulletin" of the Société Frangaise de Physique. 


I was able to fit up an arrangement which worked satisfactorily 
under all conditions, and required but little attention. The diagram 
given herewith shows the principle of the apparatus. F is a resis- 
tance furnace supplied with current from the mains 4. Cisathermo- 
couple connected to a Le Chatelier galvanometer, G. The movable 
part of the galvanometer carries, besides the concave mirror .M 
(which indicates on the scale D), another plane thin glass mirror, .M, 
measuring 4 cm. by 5cm. Lis the filament of a Nernst lamp, placed 
vertically, M, a spherical mirror whose outer surface is gilt, and P 
a Rubens thermo-electric cell, consisting of 12 copper-constantan 
elements. The position of the mirrors is so regulated that when the 
deflection of the galvanometer, and consequently the temperature 
of the furnace. reaches a pre-determined limit. the ravs from the 
lamp are focussed on the junctions of the pile, P. The current, 
which is generated in the pile, operates on a system of three relays, 
S, T, U, which work one after the other. By this means a resis- 
tance, B, is introduced into the circuit А, thus lowering the tem- 
perature of the furnace. The deflection of the galvanometer also 
decreases, the light leaves the junctions, the relay system shunts 
B,, and the same cycle of operations recommences. 

The relay S should be sensitive enough to work with the small 
currents from Р; the one used by me had а sensitivencss of 1:5 x 10 
volts and an internal resistance of 2 ohms. 

The three parts L, M, and P are permanently fixed to a platform 
which can be moved round the centre of the galvanometer. It is 
easy to see that by turning round this platform the apparatus can 
be regulated for an arbitrary deflection of Mi. i. e., for any desired 
temperature. The value of this temperature can then be directly 
read on the scale D. But it is much better to arrange the apparatus 
оп а potentiometer principle, i. e., to compensate the E. M. F. of the 
couple С by that of an accumulator. E. so that the galvanometer 
deflection is always very nearly zero. The temperature of the furnace 


Fia. 1. 


is determined as a function of the resistance R, (and of the E. M. F. 
of E compared against a standard cell); and there is only need to 
introduce a small correction when the average deflection is not 
exactly equal to zero. Thus the same galvanometer can be used to 
regulate the temperature and for measuring purposes. 

This apparatus enables a temperature of about 1,000?C. to be 
constantly maintained for several days within two or three degrees, 
though. of course, certain adjustments have to be made from time to 
time. 

lt тау be remarked this interval can be reduced by increasing 
the sensitiveness of the galvanometer. This is normally 2x 105 
volts per millimetre of scale at & distance of 1 metre, its internal 
resistance being 6 ohms. In fact, the interval between the two 
operations in the system 5, T, U only corresponds to from 1 deg. to 
1 deg. The temperature can therefore be regulated with this 
degree of accuracy. if the furnace did not possess a sort of inertia 
which makes the temperature inside the furnace, where the couple 
C is placed. not instantaneously dependent on the current variations 
in d. There is no doubt that it would be possible to obtain better 
results with a more sensitive furnace. 

The operation of the apparatus is not disturbed by heat from the 
lamp L, for small variations in the galvanometer sensibility play no 
role in a compensation method, and the thermo-electric currents 
which are produced when the lamp is lighted disappear when a 
uniform temperature is reached in the containing box. 

The galvanometer G with its lamp. mirrors and cell Р, is really 
nothing more or less than a very sensitive relay with no material 
connection. For this reason, its sensitiveness is determined solely 
by that of the galvanometer, while an ordinary relay is always 
limited by the necessity of having sufficient to make a good contact 
and break the circuit. An apparatus which does not depend on the 
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sensitivenses of the galvanometer has been proposed by M. C. Tissot 
as а calling apparatus for an electrolytic detector. It is based on 
the employment of a selenium cell instead of the cell P. 

In conclusion, it may be noticed that Randall* has described a 
furnace whose regulation can be effected by means of а thermo- 
couple connected to a galvanometer. This last acts as a relay, but 
its principle is quite different from that of the apparatus just described. 


THE HUNTING OF AN ELEUTRICALLY-COUPLED 
SERIES GENERATOR AND MOTOR. 
BY W. W. FIRTH, M.SC., A.R.C.SC. 


The speed of a series motor when driven from a supply at 
constant pressure changes very greatly with change of load, 
and becomes excessive at light loads. If, however, the motor 
is driven from a series generator of suitable design the speed 
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will be absolutely constant, as shown by Kapp (' Electrical 
Transmission of Energy "). During some tests on such a con- 
stant speed arrangement remarkable hunting was found to 
occur when the line resistance was reduced below a certain 
critical limit. Although hunting will, no doubt, have been 
observed where this system is in use, the subject does not 
appear to have received attention. To examine this more fully, 
tests were made on two similar 100 volt 50a Westinghouse direct- 
current series machines which havethe same characteristic ; the 
generator was driven by a shunt motor at constant speed, and 


Fic. 2.—HvNriING or SERIES Motor RUNNING LicHr. 
I= Lige current, maximum curcnt + 40 amps; S=Speed of motor, normal spee. 


1,200 revs. per min. Complete period from A to B about 12 sec. 


the motor loaded by a separately excited generator. The speed 
of the motor set was taken at various loads under conditions 
identieal with those at which hunting occurred when once 
started, the results being plotted in Fig. 1. It will be seen 
from these curves that the greatest change of speed up to 40 per 
cent. overload does not exceed 7 per cent., which compares very 
favourably with a shunt machine of the same size. If, how- 
ever, the system is suddenly disturbed either by decrease of 
load, increase of generator speed, or reduction of line resistance, 
the hunting, which is of а rather alarming character, is set up in 
the motor. It is accompanied by periodic reversals of the 
current and polarity of the machines and by heavy flashing over 


* Physical Review," Vol. XLV., p. 142. 


from brush to brush. The results were recorded photographic 
ally, using a double recording oscillograph. One strip of the 
oscillograph was connected in parallel with a small resistance 
in the circuit, and the other to the brushes of the generator 
loading the motor. The former records the current circulating 
between the machines and the latter the speed of the series 
motor. Photographs were taken, after hunting had been set 
up, with the motor running light, and also with it fully loaded ; 
these are shown in Figs. 2 and 3. The difference in character 
of the two current curves is due to the flywheel action of the 
armatures when running light, which is insignificant when the 
motor is developing its maximum power. The period of hunt- 
ing swing in Fig. 2 is about 14 seconds, the complete cycle of 
groups of swings taking about 12 seconds. Since the current 
rush on the second set of swings is in the opposite direction, 
it is clear that the complete cycle includes both groups—that is 
from А to B. The time scale of Fig. 3 is about eight times that 
of Fig. 2. The point to be noticed in Fig. 3 is that, although 
the current is reversing at the low frequency of 1 per second, 
the speed variation is very small. This may give some idea 
of the lower limit of frequency at which a series alternating- 
current commutator motor will operate. 

The influence of inertia in the armature was observed by 


' Fic. 3.—Huntina or SERIES Motor LOADED. 


I= Line current, maximum value + 90 amps.; S=Speed of motor, normal speed, 
1,200 revs, per min. Complete period from A to B about 1 sec. 


fixing to the armature shaft a flywheel of known moment, and 
it was found that the time of a complete cycle of the current 
was nearly proportional to the total moment of inertia, as was 
also the maximum value of the current rush. When hunting 
had been set up it could be suppressed only by the introduction 
of extra resistance or of a choking coil into the circuit. In the 
present tests 16 was found that a resistance of 3 ohm added to 
the line was sufficient to damp out the oscillations in the most 
extreme case—this is about 14 times the resistance of the two 
machines in series, the line resistance being negligible. Fig. 4 
shows the damping effect of resistance, its value here being 


I 


Fic. 4.—SnHowtsc THE DAMPING Ост OF THE OSCILLATION BY SERIES 
RESISTANCE. 
I-Liae current; S= Motor speed. Total time about 5 se^ 


critical. The ripple on the speed curve on Fig. 3is due to some 
irregularity in the running of the clockwork of the recording 
drum. 

In large machines with proportionately small resistances this 
hunting trouble would be greatly accentuated, and it is probable 
that, once set up, it could not be stopped before damage had 
been done to the plant. 


The curves of Fig. 5 show how the magnetism of the motor 
or generator reverses with the current. The rippled line e is 
the induced voltage in an exploring coil around a pole, and is, 
therefore, the rate of change of the flux. It will be seen that 
the maximum flux, which is reached when the curve e crosses 
the zero line, is not in phase with thé current, the difference 
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being about 0-1 second. The effect is no doubt due to the 


shielding influence of the eddy currents in the solid parts of the 
magnetic circuit. The ripples in the curve e are much too slow 
for commutation, and were traced to a slight eccentricity in 
the shaft of the motor armature, causing a pulsation of re- 
juctance and flux, which has one complete period per pole. 

The cause of the hunting is somewhat obscure, but the 
following is the probable explanation. | 

A reversal of current in the circuit implies a reversing 
voltage that is, one in the same direction as that generated 
by the motor. This motor voltage may, and does, rise to a 
value equal to that of the generator, and so reduces the current 
to zero. At this instant both machines have some residual 
magnetism, which is rapidly diminished bv mechanical vibra- 
tion, and if the iron circuits of the machines are in all respects 
similar, the two voltages developed bv the residual fields will 
be equal and opposite at every instant during the fall of the 
magnetism. In this case the motor falls in speed until the 
generator picks up again in its original direction, but the cur- 
rent could not reverse. If. however, the residual magnetism 
of the generator falls more quickly than that of the motor, 
a reversing voltage will be established in the circuit; the re- 
sulting current weakens the residual field of both machines, 
and may be large enough to reverse the weaker one, in this case 
the generator field. Under these circumstances, the gene- 


Fic. 5. 
] = Line cm rent; e=Inducel voltage in exploring «oil around a pole of the motor. 


rator picks up in a direction opposite to the original one, and 
produces а surge of current which causes the motor again to 
accelerate. Thus, after the reversals are once started by any 
change in the conditions of the circuit, thev are continued in- 
definitely. 

Since it 1s the machine which loses its residual magnetism 
most quickly that reverses, it follows that it is only when this 
machine is the generator that hunting will take place ; hunting 
is not possible if the functions of the two machines are inter- 
changed. This was experimentally proved to be the case. 
The machine that was formerly the motor was driven mecha- 
nically, the other running as a motor. Fluctuations of the 
current were produced, but no reversal was obtainable. | 


THE INSTITUTION OF MINING ELECTRICAL 
ENGINEERS. 


In our last issue we gave a brief account of the inaugural 
general meeting of this Institution, held at Manchester on the 
l7th inst. We give below an abstract of the presidential 
address delivered by Mr. W. Maurice on that occasion. 

Mr. Maurice prefaced his address with a brief account of the 
origin and development of the new Institution, which, he said, is 
not an offshoot nor yet a rival of any existing corporate body. On 
the other hand, it will seek to work in harmony with all whose 
objects are in any way related to its own. It is new in a wider 
and deeper sense than in merely forming the latest addition to the 
already almost uncountable number of technical societies, for 
although it is intended that it shall seek to obtain professional 
authority and distinction, it stands initially as the inspiration of а 
small body of hitherto unorganised electrical craftsmen. It is new 
in its conception, for its memorandum of association comprises 
features which I believe have never previously been embodied in 


the design of any technical society. It is new in its title, for the 
mining electrical engineer—that is to say, the electrical engineer 
possessed of special experience in the uses of electricity in mines— 
is only just coming into existence. Thus the Institution of Mining 
Electrical Engineers stands as the symbol of the rise of a new and, 
let us hope, exceptionally vigorous class. 

It is an indication of the trend of events which is not unworthy 


of the attention of mine owners, that a substantial number of mine 


workers occupying for the most part responsible but minor posi- 
tions, are taking upon themselves to devote some of their limited 
leisure to the elucidation and publication of matter concerning the 
practical problems connected with their daily work, in order that 
the risks to life and property which are associated with the use of 
electricity in coal and metalliferous mines may b» reduced to the 
utmost possible extent. 

In а few years the use of electric light and power has wrought the 
most astonishing change that ever came over an industry. The 
miner has been the gainer to a surprising extent. for whilst electrical 
machinery, cables, switchgear and fittings of all kinds have had to 
be replaced over and over again, owing to unsuitability, inexperience 
in use, rapid obsolescence by reason of the appearance of new dis- 
coveries and designs, changes in electrical practices, and from other 
causes, he has surely and steadily gained in material prosperity, 
anl in the not less important amelioration of the conditions of 
labour. The miner now earns considerably more than he did before 
the general introduction of electric power transmission, and the 
greatly lessened demands on his physical powers consequent on these 
applications has contributed vastly more than he yet realises towards 
increasing his capacity for enjoying life. | 

The British miner has, on the whole, recognised for some time 
past that the introduction of machinery tends to increase his wages, 
while relieving him of those forms of labour which are nothing more 
than exercises in physical force. The hand worker may appear at 
а casual glance to be displaced by machines, and the short-range 
thinker may argue that the inevitable consequence is less work for 
men. Apart, however, from the fact that the use of machinery 
often makes it possible to work otherwise wholly unprofitable seams, 
the exchange uf manualzfor mechanical labour always increases the 
total volume of employment, and from a sociological point of view 
the change is always in the upward direction, 


Mr. Maurice then reviewed the staff organisation and the various 


degrees of responsibility of the officers engaged in the management 
of a modern colliery. In regard to the relationship between the 
colliery engineer and the electrician, both of them are, he said, un- 
doubtedly destined to become mining electrical engineers, and it is 
therefore of the utmost importance that they should recognise the 
fact and seek to understand each other at this new starting point in 
their careers. Generally speaking. the colliery engineer of to-day 
is not an electrician, and the colliery electrician of to-day is not an 


engineer. The new conditions of mining practice demand that the 


head of the mechanical department shall have а competent know- 
ledge of electrical engineering. The same conditions require that 
the electrician should become a competent engineer. Both must 


understand more of mining than they do now, and each while striv- · 


ing to ba a specialist in his particular avocation must become 
alive to the necessity for broadening the bass of his experience. 
The same goal will then be open to both. 

I think that the Royal Commission on Mines would find a power- 
ful contributory means of lessening the numerous haulage and 
machinery accidents which occur in mines in th» provision of mea- 
sures for improving the position of the engineer. The colliery е!ес- 
trician should be made responsible under the Coal Mines Acts for 
the constant maintenance of all parts of the electrica! installation in 
such condition as shall normally suffice for the prevention of acci- 
dente. A clause to this effect would form а compound provision of 
safety, for it would tend to improve both the installation and the 
person in.charge of it, since nothing inculcates practical experience 
so effectively as responsibility. 

After referring to the question—*: Who are to be eligible for 
membership of this Institution? Mr. Maurice discussed the objects 
of the Institution. In this connection the main business of the 
Institution during its first session is to endeavour to allay public 
anxiety by entering upon an inquiry into the causes and 
means of preventing accidents arising out of the use of electricity 
in mines. 

In conclusion, Mr. Maurice, speaking more particularly to the 
younger members, emphasised the influence of character on work. 
In his opinion the safety and economy with which electricity can be 
used in mines is primarily, and before every technical consideration, 
based on character. In this connection he referred to statistics of 
fatal accidents from shock. Of 48 reported accidents, only two 


appeared to be unpreventable, whilst 37 were assignable to care- 


lessnes3 or neglect. 
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ELECTRICALLY-DRIVEN REVERSING ROLLING MILLS. * 


BY C. A. ABLETT, B.SC. 


-Summary.—The author describes the 7 system of Messrs. 
Siemens as applied to the electrical driving of reversing rolling mills. 


The author describes the Ilgner system of reversing rolling-mill 
driving in detail, as, he remarks, this has been adopted in every 
case, and has more than fulfilled all expectations In this connec- 
tion the electrical equipment of the 36 in. cogging mill at Georga- 
marienhütte, near Osnabrück, which was set to work by Messrs. 
Siemens in October, 1907, is referred to. This mill is driven by a 
motor weighing 235 tons (armature 74 tons) giving & normal turn- 
ing-moment of 85 metre-tons (7,500,000 in. -Ib.) up to a speed of 
60 revs. рег min., which corresponds to an output of about 7,000 H.P. 
The motor is capable of giving а turning-moment of 120 metre-tons 
in order to cope with exceptional conditions, and it has been found 
possible to reverse the mill 28 times per minute from 60 revs. per 
min. in one direction to 60 revs. per min. in the other direction, 
while the overall efficiency of the plant has been shown by tests to 
be over 60 per cent. The electrical plant which has been installed 
to drive the 45 in. reversing cogging mill at the Rheinische Stahlwerke, 
and which was set to work last year, hasshown а considerably better 
efficiency than that mentioned above. 

The method of obtaining the speed control and the action of the 
flywheel are explained in the Paper. In regard to the construction 
of mill motors, as the mill motor has to reverse frequently, it is 
seldom running at its maximum speed, the average speed being 
considerably less than the maximum, so that, from the point of view 


2,500 н.Р. mill motor provided with forced draught cooling would 
require about 500 cubic ft. of air per minute, at a pressure of about 
2} oz. per square inch. 

If а roll should break obliquely, one of the spindles would prob- 
ably be thrust out endways, and if the spindle is so coupled up to 
the motor that it butts against the end of the motor shaft, this end 
thrust might either damage the motor or shift it on its bed plate. 
This is avoided by providing an Ortmann coupling, or some other 
form of shell coupling, between the spindle and the motor shaft, so 
that there is a clear space of several feet between the spindle and 
this shaft. In the mill at Georgsmarienhiitte the pinions were 
placed between the motor and the mill, and were mounted on the 
same bed plate as the motor, the upper pinion being rigidly coupled 
to the motor shaft by a muff coupling, and the Ortmann coupling 
was placed between the motor and the roll. 


In the flywheel converter set installed at Georgsmarienhiitte, the 
motor and one variable voltage generator are placed on one side of 
the flywheel, and two variable voltage generators are placed at the 
other side, each pair of machines being mounted on a common bed 
plate to form a combined set, each of the sets being coupled to the 
flywheel with a flexible coupling. The flywheel for this converter 
set weighs 60 tons, and runs at a maximum speed of 450 revs. per 
min. The total stored energy of the flywheel at full speed is 
82,500,000 ft. Ib., and the amount of stored energy which it can give 
up in falling in speed by 20 per cent. is 29,500,000 ft.-lb., or 
53,500 H.P.-seconds. The diagram herewith represents a more 
modern installation at present being manufactured and embodies 
the most recent improvements. Here two variable voltage genera- 
tors, the driving motor and an exciter, are mounted on a common 
bad plate to form a combined set, and are | coupled to the flywheel, 
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FLYWHEEL CONVERTER FOR SUPPLYING Two MILL. Moros. 


of heating, the armature should be very amply dimensioned. On 
the other hand, however, as the motor has to reverse frequently, 
the amount of stored energy which has to be taken from the arma- 
ture and returned to it again at each reversal should be kept as 
small. as possible. To meet this condition the dimensions of the 
armature should be kept small. The difficulty caused by these two 
conflicting requirements is overcome either by providing a mill 
motor with two armatures instead of one or by providing forced 
draught for cooling the motor. When the mill motor is provided with 
two armatures they can be built with suitable electrical proportions, 
but a much less radius of gyration than a single armature would 
have. 

The motor is built of the totally enclosed type in order to direct 
the current of cooling air to those surfaces near which heat is gene- 
rated, and where the cooling air can give the most beneficial effect, 
and in order to provide the same amount of cooling air, whether the 
motor is standing or running, and to keep the rate of cooling con- 
stantly at its maximum value, the cooling air is supplied from a 
motor-driven fan, and not from fans fixed to the armature. A 
Second motor-driven fan is always kept in reserve, in case of acci- 
dent to the first. It is very necessary that reasonably clean air 
should be provided for the forced draught for the motor, for the 
lodgment of damp or dirt in the motor would cause serious trouble. 
When forced draught is employed, the fans should draw their air 
in through a filter. Such a filter is of very simple construction 
consisting of a wooden box in which a piece of cloth is stretched. А 


* Abstract of a Paper read before the Institution of Engineera and 
Shipbuilders in Scotland. | 


which is placed at one end, and is adjacent to the variable voltage 
generators, by a flexible coupling. Although this flywheel con- 
verter set would be doing similar duty to that at Georgsmarienhiitte, 
experience has во justified the type of flexible coupling that one only 
is used in this case, and this will have to transmit variations in 
horse-power up to 21,500 in either direction at 380 revs. per min. 
Improvements also have boen made in the variable voltage genera- 
tors, enabling two to give the output which three give at Georgs- 
marienhiitte. 

After describing the control gear, which is well known, the author 
finally refers to the application of a steam turbine to drive the fly- 
wheel converter set. It is not possible to drive the flywheel con- 
verter set at what is usually looked upon as the natural speed of the 
steam turbine—i.e., about 1,500 revs. per min.—as difficulties would 
occur in the construction of the variable voltage generators. It has 
been found possible, however, to run the turbine at such a reduced. 
gpeed that normal construction can be adopted forthese generators, 
while the steam consumption is good; and the speed of such a fly- 
wheel converter set would work out at about 800 revs. per min. An 
exhaust steam turbine can equally well be used as a high-pressure 
steam turbine for driving the flywheel converter set, and such & 
system finds particular application in а case where there is, say, an 
existing steam engine driving a finishing mill and a steam engine 
driving a cogging mill. When one of these engines requires to be 
replaced, an exhaust steam turbine driving an Ilgner converter set 
might be provided and supplied with steam from the other mill 
engine, so that the two mills could be run for the same amount 
of coal which was previously burnt to drive one mill. 
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SOME ELECTRICAL EVENTS IN 1909. 


Most of our readers will be glad that 1909 is over. In 
reviewing the events of 1908 we expressed the opinion that 
things electrical could not be much worse during the coming 
year (1909), and we even looked forward optimistically to 
the better conditions that we hoped were to be our lot. 
Our optimism, however, has been shattered. No examina- 
tion of the bright side of things, no extended study of trade 
returns (a form of mental exercise which seems to amuse some 
people), no involved mathematical calculations based on 
peculiar units, can obscure the fact that the electrical 
industry has, during the past year, been in just about as bad 
a cise as it is possible for any industry to be. Whether 
during 1910 it will be even more unsuccessful, or whether it 
has at last touched bottom, we prefer not to prognosticate. 


— — 
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Our attempted prescience of 1909 gives us no encourage- 
ment to prophesy upon the eve:.ts of 1910. 


But this want of electrical success appears to be only on 


the commercial side. Our manufacturers can turn out 
apparatus second to none in ingenuity of design and excel- 
lence of workmanship; but they cannot sell it, or cer- 
tainly not at a reasonable profit. If we look back over 
the past year we find that the employment of electric power 
for all purposes is increasing steadily, and further, that to 
meet the demand thus created manufacturers are design- 
ing motors and apparatus which shall be capable of 
operating machinery or performing duties to which 
electricity has not been hitherto applied. Yet still is 
business slack. 

A concrete instance of this progress is the use of electricity 
for marine propulsion, which has made great strides during 
the past year. This development has not yet been demon- 
strated fully in practice, but that event is, we under- 
stand, likely to occur in the near future. This question 
of marine propulsion opens up a vista of interesting 
problems: What is the best tvpe of drive to изе; should 
we employ continuous or three-phase motors; what is the 
most efficient speed at which to run; and how will the new 
method of driving affect the propeller design? Froma 
technical point of view all these problems are of the highest 
interest, while their commercialitv offers prospects which 
cannot be disregarded. 

The sphere of the three-phase motor has also been 

extended by the introduction of an ingenious system of 
speed regulation. If power supply is ever effected at 
high tension without transformation in this country, the 
possibility of being able to use three-phase motors over a 
wider range of speed than is at present possible will be a 
decided contribution to its success. 
. Another direction in which the electric drive has made 
steadv progress during the past year is for operating textile 
machinerv. Advocates of steam driving for this purpose 
are not wanting, and while a Committee has been formed to 
consider the whole question, and has reported, their con- 
clusions are so indecisive that the textile and technical 
worlds are in no better position to judge the merits of the 
different drives than before. Foroperating such machinery 
practice has shown that the electric motor is both useful and 
efficient ; so that when once the intense conservatism of the 
mill-owner is broken down we тау expect decided improve- 
ment, and a more or less wholesale conversion to the newer 
method of driving. 

It would be useless, and very ЕИ to chronicle 
at length the various uses to which the electric motor is put 
at the present time. They range from the driving of boot- 
blacking machines to the operation of rolling mills, through 
many intermediate stages and much excursion into side 
lines. It is, however, pertinent to point out that during the 
past twelve months much development has taken place in 
the employment of motors for building operations and in 
mining'work. In both these cases the economies effected are 
great. Where mains are handy, as in the case of the 
widening of Blackfriars Bridge, energy can be supplied more 
cheaply, and be used more efficiently, than when steam, gener- 
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ated in small and uneconomical boilers, is employed. At the 
same time a motor is more portable, easier to control and 
more flexibleinits operation. Similarly, in mines the same 
argument holds good, and as a result many pits are being 
fitted with electrical equipment. Among instances where 


progress has been evident during 1909 in this country 


may be mentioned the pits of the Lochgelly Iron 
and Power Co. in Fifeshire, where а very interesting in- 
stallation has been erected. The importance of the whole 
question of electricity in mines has lately been recognised 
by the Home Office, as is evident by the appointment of a 
Committee to investigate the problems which have arisen 
in this connection, and to enunciate rules which shall 
insure a minimum of danger arising from the employment 
of this form of energy by an unskilled personnel. 

One of the most important engineering developments 


during the year was not electrical in its nature, but, not- 


withstanding, it is not unlikely to have some influence 
on our industry. The proposal, which is due to Mr. 


Н. A. HuMPHREY, is to build a pump without the usval 
reciprocating parts. 


The pump (or engine) consists of a 
U-tube in which a certain quantity of water oscillates. 
This water is kept in motion by introducing an explosive 
charge into one end of the tube. The arrangement, it is 


suggested, can be used in generating stations to pump 


water under а certain pressure into a receiver, whence 
it will be employed for driving hydro-electric sets. The 
new principle certainly seems to be full of possibilities, 


and it will be interesting to watch its development. 


Among the new apparatus of the past vear mention may 
be made of the “ C. M. B." converter. This is a simple 
machine with an interesting theorv, bv which, according to 
the maker's claims, many useful functions can be easily 
performed. In the same class of apparatus—v.e., possessing 
the properties of interesting design and great possibilities; 
but just at the moment having no great practical 
application — may also be placed the Therol' water 
heater. To use this apparatus satisfactorily, a revision of 
the existing tariffs for electricity supply is necessary, and a 
closer combination between manufacturers and station. 
engineers essential. 

Talking of combination between two шей TNT 
branches of the electrical profession as station engineers and. 
manufacturers at once brings us face to face with a number 
„in our opinion, 
require solution before the industry can be very greatly im- 
proved. A great deal has been talked and written during 


the past year about improving the status of the engineer. 


Methods have been propounded whereby all but the very 
cream of men shall be expelled from our ranks, and the 
Millennium be thus brought appreciably nearer. But while 
all talk at once nobody listens. While there are numerous 
pet schemes for wholesale reform, such as is very much 
needed, no one of them has sufficient support to carry it 
through; but each project is sufficiently strongly opposed 
to render its dispatch truly electrical in its speediness. 
Whether an improvement in the position of engineers 


will. prove the panacea for all the ills that some people 


seem to think, is very much to bedoubted. But itis certainly 
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essential, for internal reasons, that the present state of 
things should be altered, and the whole matter co-ordinated. 
The Institution of Civil Engineers is the proper authority 
to undertake the work, and the Institution, if the Presi- 
dent's Address may be taken as an indication, recognises 
its responsibility. When the great things engineers can 
do and have done, individually and collectively, are 
considered, we are lost in wonderment at their apparent 
failure to order their own house. We suppose it is lack of 
enthusiasm, or else blindness to their own interests that 
stops the way. What we want is a “ benevolent despot,” 
who will put things right by force. 

These digressions into other matters have rather led us 
away from the events of 1909, and while reserving the dis- 
cussion of certain particular happenings to another week we 
may here briefly touch on а few items of general interest. 

The way in which the need for greater publicity for 
electrical matters has been realised during the past year is 
an outstanding feature. This recognition is undoubtedly 
due to the present depression—a state of things which 
makes it necessary for supply engineers to use persuasion 
and widespread appeal in order to develop their under- 
takings satisfactorily. Great efforts have been made in most 
directions to secure an increase in the number of consumers; 
and, while these efforts have been sometimes misdirected, 
initial errors are being gradually eliminated, so that, 
although the methods employed are not quite so vociferous 
as those used in the United States, the results are no less 
satisfactory. 

In workshops, advantage is often taken of slack times to 
consider how the methods employed тау be brought up-to- 
date and to effect repairs, so that, when the depression lifts, 
everything shall be in proper array and ready to receive the 
new trade with open arms. While this procedure is being 
carried on in electrical engineering works, it is gratifying to 
note that several engineers who are distinguished on the 
manufacturing or operating sides have during the past 
vear devoted themselves to the solution of technical 
problems. Such problems can be more beneficially solved 
in quiet times, while the results will doubtless find a useful 
application when work becomes more plentiful. Such 
study is for the good of our technique; and this, perhaps, 
forms the silver lining to the cloud of depression which has 
overwhelmed us. 

The results of some of these investigations have been 
exhibited in Papers read during the past year before the 
Institution of Electrical Engineers, though doubtless there 
i; much other interesting information which has not been 
so brought to light. Mr. RrpER's Paper, the discussion on 
it, and the reply to the discussion, all three contain much 
information on generating station practice and power trans- 
mission, while at the same time they form an adequate justi- 
fication of our claim that more attention has been paid to 
technical problems during the past year. 

We are pleased to note that more attention is also being 
paid to the discussion of commercial questions by the 
Institution of Electrical Engineers, and we only hope that 
the Paper recently read by Messrs. L. J. LEPINE and А. R. 
STELLING 18 but a foretaste of many more of a similar 


nature and on similar subjects that will be presented in 
the future. Apart from political questions, to have a 
knowledge of the financial methods, works organisatio>, 
features of design and the experimental work of their trade 
rivals is of the highest importance to any industry, and the 
authors are therefore to be congratulated on the informa- 
tion they have been able to collect. In examining the 
methods of others we discover our owa faults, which faults 
being discovered can then be corrected. If this is the effect 
of the Paper much will have been gained. 

Mr. W. M. Мовркү, who occupied the position of President 
of the Institution of Electrical Engineers during the greater 
part of last year, distinguished himself by an optimism 
regarding electrical matters апа prospects, which is appar- 
ently largely shared and endorsed bv one other member of 
the electrical profession—his successor in the chair, Prof. 
GisBERT КАРР. Prophets, we know, tell us things are bad 
when we think they are prosperous ; but that inversion of 
ideas which leads prophets to tell us things are prosperous 
when they appear to be bad is truly electrical in character. 

As regards Institution matters generally, Mr. P. F. 
RowELL succeeded Mr. G. C. LLOvp in the secretaryship in 
the early part of the year with the good wishes of all who 
know him. His success has been decided, and he is carrving 
on the tradition made by his predecessors as regards 
efficiency and willingness to assist all classes of members 
of the Institution. The Institution has not yet reached the 
seclusion of its own home, but the new building on the 
Thames Embankment is being equipped with all the latest 
improvements, and we hope, when it is ready for occupa- 
tion, it will prove worthv of the Institution. 

1909 was more than usually blessed in the йд of 
quality of the presidential addresses delivered. Special 
attention may be called to those delivered by Dr. КАРР, 
before the Institution of Electrica! Engineers, by Mr. J. A. F. 
ASPINALL, before the Institution of Mechanical Engineers, 
by Mr. J. C. Іхотлѕ, before the Institution of Civil Engineers, 
by Mr. S. L. PEARCE, before the Municipal Electrical Associa- 
tion, and by Mr. A. L. C. FELL, beforethe Municipal Tram- 
ways Association. The first of these was retrospective. 
Although it was uncontroversial in tone, dealing mainly 
with recent advances in electrical apparatus and methods 
(a very interesting subject), certain points have been 
eagerly seized by critics, and a discussion on highly political 
questions, with the address as text, is still raging at the 
time of writing. Dr. KaPP'sstatements as to the education 
of manufacturers are worth laying tọ heart and demand the 
study of all those connected with the industry, even if his 
ideas are not adopted in their entirety. Of the remaining 
presidential addresses just enumerated, the second gave a 
very interesting account of the results obtained by the use of 
electric traction on the Lancashire and Yorkshire Railway ; 
the third, as mentioned above, recognises that it is the 
duty of the Institution of Civil Engineers to improve the 
position of the engineer, and should be universally studied ; 
the other two gave succinct and interesting accounts of the 
present position and future prospects of municipal electrical 
work, and are therefore of high technical utility. Again, 
the presidential address of Sir J. J. THoMsoN delivered before 
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the British Association at Winnipeg, in August, combined 
with that of Prof. E. RUTHERFORD delivered before Section 
А of the same Association, enable the present position of 
electrical theory to be easily gathered; with the net result 
that a short study of some half dozen presidential addresses 
will enable a better idea of electrical theory and practice as 
it stands to-day to be obtained than а much longer perusal 
of numerous Papers. It will also leave a clearer conception 
at the finish. | 

The opinions expressed upon the state of the electrical 
industry by Mr. R. K. Moncow, in his address as chairman 
of the Birmingham section of the Institution of Electrical 
Engineers, are interesting at the present time, and their 
value is increased by the fact that the opinions are the 
result of outside observation, Mr. MoRcoM not being а mem- 
ber of the electrical industry. He showed that the electrical 
industry has seen both its ups and its downs since the very 
earlv days, but that recently, in spite of the increased cost 
of raw material, the price of electrical machinery has 
continually dropped ; an effect which he ascribes solely 
to over-production. This is scarcely the place to discuss 
such а wide question, and we have in fact already given 
our opinions on it; but it may be pointed out that this 
search for the casus mali is the beginning of a step in the 
right direction, which, if pursued, should place us in the 
happy position of being able to see exactly what is wrong 
with us, and therefore to suggest a remedy. In such а case 
an ounce of practice is worth several pounds of theory. 
In the University world good work has been done from 
an electrical point of view. Bristol has obtained its charter, 
and with the help of the well-equipped Merchant Venturers' 


Technical College, which was re-opened last June, should do if not cheaper, than gas." 


much to advance the successful training of young engineers. 
The affairs of the University of London are being considered 
by a Roval Commission, but meanwhile the University is 
doing good work. At the same time the Imperial College of 
Science and Technology is providing some excellent courses 
for the advanced student. 

The formal opening of the new buildings of the Birming- 
ham University, which are almost entirely to b2 devoted 
to engineering purposes, by H.M. the Kına indicates 
the greater attention which is now being paid to 
proper education in these matters, and is a worthy monu- 
ment to the public spirit displayed by the manufacturers of 
the district and the citizens generally in providing material 
and money for the greater development of educational 
benefits. The creation of this university gives us an insti- 
tution which is probably equal to anything to be found 
abroad as far as completeness and facilities are concerned, 
and we therefore hope that its scientific output will fulfil 
the expectations of its founders. 

In conclusion, it is gratifying to state that, on the whole, 
we have managed to pull through another year of storm 
and stress without serious hurt—a year which we hope has 
not been without its refining influence on both the pro- 
fession and industry of electricity. But, if we are to be 
truly ready to face either further bad times or to welcome 
improvements, we require greater consolidation and a better 
internal organisation. 


P 


‘not good practice. 


REVIEWS. 


(Copies of the undermentioned works can be he d from The Electrician Office, post 
free, on receipt of published price, adding 8d. for bcok« published under 3s, Add 
10 per oent. for abroad or for foreign books.) 
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The Theory and Practice of Electric Wiring. By W. S. IBBETSON. 
(London: E. & F. N. Spon.) Pp. 356. Es. net. 


Before Mr. Ibbetson’ s book can be recommended as a text 
book of electric wiring it will need a great deal of revision, and 
much more careful proof reading than it has apparently 
received in its first edition. At present it lacks proportion. 
The control of lights in various special fashions by Lundberg's 
ingenious switches is interesting, but scarcely deserves some 
14 or 15 pages when only five pages are given to the whole 
subject of direct-current motor wiring, and no mention whatever 
is made of wiring for alternating-current motors of any kind, 
or for lift controllers, or of any other wiring for power purposes. 


The book should be re-arranged in other ways, too, and care 


taken to explain all matters only by laws established in the 
book itself. As an example of its present failure to do this 
the instructions for testing resistance on p. 46 “ by the appl- 
cation of Ohm's Law," which is not itself explained or dis- 
cussed until the following chapter may be mentioned. 

In discussing various wiring systems, Mr. Ibbetson makes 
several mistakes. He takes as an accepted fact that screwed 
barrel work would invariably be adopted but for the question 
of cost. This is certainly not the case. Many experienced 


engineers will have nothing to do with the system under any 


circumstances if they can help it, whilst there are many situa- 
tions in which it is not as satisfactory as other systems. Не 
advocates burying wood casing in plaster, which is certainly 
He also omits all reference to wiring with 
rubber-insulated lead-covered wire, either twin or single, and 
to the Kalkos, Kuhlos or Stannos svstems. The only reference 
to wiring with flexibles is not in the chapter on “ Systems of 


Wiring at all, but in a subsequent chapter оп “ Miscellaneous 


Wiring "—and this in spite of the fact, in Mr. Ibbetson's 
opinion, that ‘‘ In this system a means is arrived at whereby 
electric light can be installed in every house at a rate as cheap, 
He has another means, by the wav, 
of meeting competition with gas. He states on p. 314, when 
referring to Lundberg's Marvel” switches, “ е author is 
certain that, if the advantages of the switches and wiring 
described here were only grasped and pointed out to con- 
sumers, gas lighting would soon be a thing of the past." We 
are afraid that the problem is not quite so simple. The instal- 
lation of such switches means extra cost, and most contractors 
are looking for a means of reducing the installation cost rather 
than of adding to it even with the advantage of increased con- 
venience. 

There are many other points that need revision, as, for 
example, the introduction of fuses into the circuits shown in 
the diagrams on pp. 110, 154 and 160, &c.; the addition to 
the list of continuity tests in Chapter 14 of that which is used 
almost universally on ordinary wiring work, viz., a bell and 
battery ; and, most of all, a general revision of the grammar, 
orthography and punctuation, which are all very poor. 

The book bas many good points, and we trust that Mr. 
Ibbetson will take our criticism as being due to a desire to see 
a really good text book on the subject. E. H. FREEMAN. 
Tbrough the Sun in an Airship. By Јонх Masris. 

Charles Griffin & Co.) Pp. vii.—317. 6s. 

As will be judged from the title, this book is a novel based 
on ideas more or less scientific, and thus akin to many which 
have appeared in recent years. The scientific ideas, however, 
are very far-fetched, and many of them are scarcely likely to 
be realised in the present century, or even in any age. Briefly, 
the story is about a remarkable ship called the“ Regina,” 
which made flights into space some generations ago. То 
enable these flights to be made it was necessary to devise some 
means of overcoming the force of gravity and to substitute 
repulsion at will; this means was discovered by the inventors, 
but the author has thought it well not to give details of the 
method. Not unnaturally, the inventors kept the secret to 
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themselves, and kept it so well that they ended by carrying 
it with them to the gravé, leaving to their heirs the“ Regina,“ 
coupled with a practically insoluble mystery. The formula 
for the manipulation of gravity was locked safely in the 
" Regina's " safe, and as it was impossible for anvbody to get 
on board theship without being ` de-atomised " there was a pre- 
liminary problem to be solved before the gravitational one 
could be approached. By some means or other this was 
eventually solved and the secret obtained, after which the 
owner proceeded on visits to various planets. During one of 
these visits to Jupiter he obtained a supply of the jovian 
bug," which had the marvellous property of producing material 
capable of resisting any degree of heat. Naturally, sufficient 
of this material was collected to coat the Regina” with a 
net, and a cruise through the sun thereby became possible. 
As will be gathered, the ideas from the scientific point of 
view are so fantastic that the book loses its interest to any 
readers having a knowledge of physical science, and in this 
respect we think that authors of scientific novels often lose 
sight of the better balance maintained by Jules Verne in his 
historic works, which form the prototvpe of those which have 
appeared from time to time in recent vears. Nevertheless, 
аз an accessory to a Christmas holiday, the book will be found 
amusing in its descriptions of life in the future. largely governed 
by bacterial and antiseptic ideas. 


THE PHYSICAL SOCIETY’S ANNUAL EXHIBITION OF 
APPARATUS. 
(Continued from page 450.) 


The exhibit of Messrs. EvERETT, EpGcuMBE & Co. is always one 
of interest. On the present occasion its main features were a simple 
accelerometer, speed indicators of various patterns, a daylight 
illumination photometer, a portable direct reading lamp photometer, 
a rotary synchroniser and a new series of dynamometer ammeters 
and voltmeters. The Trotter accelerometer, which is shown in 
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Fid. 20.—TROTTER ACCELEROMETER OF MESSRS. EVERETT, EDGCUMBE 
& Co. 


Fig. 20, forms a combined gradient and acceleration meter, and is 
remarkably simple. It consists of a specially shaped glass tube 
sealed at each end and completely filled with water, exccpt for a 
small air bubble. A double scale is fixed along the tube, and when 
at rest or in steady movement the bubble indicates the gradient, 
or when held horizontally indicates any acceleration to which it may 
be subjected. Tho instruments are usually graduated so that the 
gradient is expressed as a percentage, whilst the acccleration is shown 
in fcet per second per second. 

In many cases an indication of speed may be rcquirod at some 
distance from the machine itself. For this purpose Messrs. Everett, 
Edgcumbe & Co. showed an arrangement whereby a small magneto- 
generator is driven cither by a belt or direct coupling from the shaft 
wliose speed is to be measured, whilst two small wires are taken 
from the generator to tho indicator which can be fixed in any con- 
venient position. The scale of the indicator is evenly divided and 
can take any required form, а very. convenient onc being a scetor 
pattern instrument with an illuminated dial, or, where space is of 
importance, an edgewise instrument. For ship use it is often con- 
venient to have several indicators fitted at different points, one being 
эз а rule fittedo n the bridge, and in that case the instrument is 
rendered watertight. | When it is desired to record the speed on a 
paper chart, a recorder of the ordinary pattern with cither 24-hour 
or weekly charts is provided. Fig. 21 herewith shows such an 
instrument arranged to record simultaneously power and speed, 
whilst the magneto-generator is noticed at the right-hand side of the 
illustration. 
` The advantages claimed for the new pattcrn of synchroniser as 
compared with the well-known types previously constructed by 
Messrs. Everett, Edgcumbe, are: (1) Reduced size; (2) greater 


sensitiveness in spite of the smallcr diameter of dial, since one com- 
plete cycle difference in frequency corresponds to one revolution 
instead of to half a revolution, аз was previously the case; (3) the 
entire absence of slip rings or other rubbing contacts, all windings 
being fixed and only the pivoted iron armature rotating; (4) the 
power consumption has been very much reduced, so that quite 
small transformers are all that are roquired. Fig. 22 shows the new 
pattern of instrument. 

One of the most uscful instruments exhibited was undoubtedly 
the portable direct reading lamp photometer. This photometer 
consists of a wooden case measuring 114 in. by 18} in. by 4} in. and 
weighing опу 12]b. It has been particularly designed for the rapid 
testing of metal filament and other high efficiency lamps. The scale 


Fic. 21.—SPEED AND POWER INDICATOR OF MESSRS. EVERETT, 
EpGcuMBE & Co. 


is direct reading, and is almost cvenly divided. The range is also 
very extended, and measurements can be made up to 100 c. p. 
The apparatus can, moreovcr, bc employed for testing arc lamps. 
The adjust mont is very casy, evon when the lamp under test and the 
standard with which it is being compared are very different in colour. 
It may be added that the photometer ean be checked at any moment 
on an ordinary photometer bench against cither an electric or flame 
standard. 

A photometer beach, 10 ft. long and suitable for laboratory and 
central station use, was also shown by Messrs. Everett, Edgcumbe. 
In this, one of the chief points of novelty lay in the photomcter head 


— 


Fig. 22.— RoTARY SYNCHRONISER OF Messrs. Everett, EDGCUMBE 
& Со. 


itsclf, which is noteworthy from the fact that the adjustment of 
illumination can be made by altering the angle of incidence of light 
on опе of the two screens. The advantage of this is that instead of 
it being neccssary to move a heavy carriage with a standard lamp, 
&c., both lights can be fixed and the entire adjustment made on the 
photometer head itself. A sectional view of the head is given in 
Fig. 23. The arrangement should prove particularly useful when 
dealing with flame standards, whether of gas or pentane, &c. It is 
also much casier to obtain a balance by this means than with the 
comparatively slowly moving lamp carriage. А further advantage 
possessed by this arrangement is that it affords а ready means of 


THE ELECTRICIAN, DECEMBER 31, 1909. 


483 


reducing the illumination from one of the lamps so that it is easy to 
test high candle-power lamps such as arcs in а comparatively small 
photometer room. It also affords a rapid means of comparing а 
number of almost similat lamps where it is merely desired to know 
by what percentage they are above or below a given value. Inci- 
dentally, it may be mentioned that the rays of light strike the screen 
at right angles so that angularity errors are entirely avoided. 

The Trotter illumination photometer is well known to our readers, 
who will be interested to learn that а daylight attachment has been 
introduced by Messrs. Everett, Edgecumbe. This consists of a tube 
10 in. high, placed over the horizontal perforated screen of the 
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Fic. 23.—SEcTION OF ADJUSTABLE SCREEN PHOTOMETER HEAD. 


photometer and having a side tube for inspection, and stops for 
controlling the illumination of the screen. The unit of illumination 
is, accordingly, that which would be received from an unobstructed 
hemisphere of sky. Before and after making a test in a building, 
the photometer is placed so that a clear view of the zenith may be 
obtained and a stop chosen such that a convenient reading can be 
obtained. The stops are marked according to the ratio of their 
area to the area of a hemisphere of 10 in. radius. Thus, for example, 
the diameter of the 1/1000th stop is 0-894 in. The attachment 
is then removed and a measurement of the interior illumination is 


Fic. 24.—DavLicHT ILLUMINATION PHOTOMETER OF MeEssrs. EVERETT, 
EpGcuMBE & Co. 


made in the usual way. If the outside or sky reading be, say, 
0:7 candle-ft. with a 1/1000 stop, and the indoor reading 0-5 
candle-ft , then the indoor illumination is 0-5/700 or 1/1400 of 
what it would be if the roof and every obstruction in the neigh- 
bourhood were swept away. This gives a specific coefficient for the 
room or building independent of the season, of the brightness of the 
day, of the candle-foot unit, as well as of the condition of the lamp, 
battery, &c. Mr. Waldram, who has successfully used this instru- 


ment, has found this coefficient for many public buildings, and it is 


easy in this way accurately to compare the daylight illumination of 


one room with that of another, or to specify the illumination of any 
part of a school room. Two such measurements are: Over the 
Speaker's chair (House of Commons) 0-0009, and the British Museum 
Reading Room 0-007, the number in each case representing the 
ratio of the illumination in the position mentioned to that outside 
the buildings in question. Fig. 24 shows a Trotter photometer 
with daylight attachment. 

The new dynamometer ammeters and voltmeters of Messrs. 
Everett, Edgcumbe consist of a fixed coil acting on & pivoted coil 
attached to a knife-edgei pointer moving over a scale provided with 
a mirror to avoid parallax. The two coils are connected either in 
series or parallel, according to the nature of the instrument. The 
indications are, within very close limits, the same both for alternating 
and for direct current, 80 that these instrumenta possess the great 
advantage of being capable of calibration or checking with direct 
current and subsequent use with alternating current. This is a 
feature possessed by no other instruments with the exception of the 
electrostatic voltmeter and the hot wire ammeter, both of which 
have obvious limitations in other directions. "They can, moreover, 
be made astatic 80 as to be completely immune from disturbance by 
stray magnetio fields. 

The resonance frequency indicator of Messrs. Everett, Edgcumbe 
is well known, but in the past its use has been almost entirely 
restricted to comparatively low frequencies, say, up to 100 cycles 
per second. Ву а special arrangement these instruments can now 
be adapted for use on circuits up to а frequency of 400 cycles per 
second. Another useful instrument exhibited was the portable 
potentiometer, which should prove of great use to central stations 
and other works. "We described this instrument about а year ago 
in connection with last year's exhibition of apparatus, so that further 
reference is unnecessary. 


The exhibit of THE CAMBRIDGE SCIENTIFIC INSTRUMENT Co. is 
always one of the most interesting, from the point of view of new 
apparatus, at these annual exhibitions, and the present occasion 
proved no exception. The Féry radiation pyrometer has already 
been described in our columns, but а new design was shown at the 
exhibition last week. In this new pattern a portable pivoted milli- 
voltmeter is used instead of the suspended coil galvanometer formerly 
employed. This is, of course, a great improvement, and is only 
possible by employing a special alloy of high thermo-electric power 
in the telescope portion of the pyrometer. The new alloy (Heil's) 
gives a reading of 160-180 microvolts per degree centigrade, as com- 
pared with about 40 microvolts when а constantan couple is used. 
The sensitiveness has therefore been increased fourfold. Other im- 
provements are the use of ball and socket joints, and of a wooden 
stand, which is found to be more satisfactory than the metal pattern. 

The Féry spiral pyrometer is claimed to be the simplest and most 
commercial instrument yet developed for measuring quickly and 
easily the temperature of any body which is hotter than a dull red 
heat. In general appearance it somewhat resembles a short telescope 
with a dial and pointer built into it, whilst it is fixed for convenience 
on to a portable tripod. The heat rays given out by the hot body 
on which the pyrometer is sighted fall on a concave mirror and are 
brought together at a focus. To measure the intensity of the heat 
at this point the principle of the expansion of metals is made use of. 
A strip built up of two dissimilar metals is rolled flat; and very thin 
and coiled into a spiral shape so that as its temperature is raised the 
spiral uncoils. This spiral is very small, actually measuring less than 
J in. diameter, and 4 in. wide. It is fixed at the centre and its free 
end carries a light aluminium pointer which moves across a dial. The 
instrument is calibrated so that the reading of the pointer on the dial 
indicates directly the temperature of the body on which it is sighted. 
This spiral pyrometer was described in our issue of June 4th last, 
апа its construction is briefly as follows:— 

Referring to Fig. 25, S is the small spiral, an enlarged view of which 
is shown in Fig. 26. A represents a ray of heat coming from the hot 
body, and, being reflected from the face of the concave mirror C is 
directed on to the spiral $. · A small reflector, R, is placed at the back 
of the spiral to catch and reflect again any heat rays which pass 
through the turns of the spiral. E is the eye-piece and looking 
through this one sees in the plane mirror M an image of the furnace 
or hot body. F is a pinion for adjusting the distance of the concave 
mirror from the spiral, P is the indicating pointer, D the graduated 
dial, and W the glass window through which this is seen. The total 
time required to sight an object and take а temperature observation 
is only about 30 seconds, and an accuracy of from 1 to 2 per cent. at 
1,000?C. is claimed. For more accurate work the thermo-electric 
Féry pyrometer described above is recommended, and is able to give 
a continuous record of temperatures. | 

The Cambridge Scientific Instrument Co. have recently taken over 
the sole rights of sale and manufacture, outside the American 
Continent and Germany, of the Hohmann & Maurer thermometers, 
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gauges, &c. These thermometers are made in а great variety of 
types for all industrial purposes. Those exhibited were specially 
designed for use in engine and boiler rooms for obtaining the tem- 
perature of superheated steam, feed water, flue gases, &c. Опе of 
the chief features is the separable socket which takes the place of the 
old mercury well. The advantage of this arrangement is especially 
seen in the thermometers used for taking the temperatures of super- 
heated steam. The socket is turned out of & solid piece of steel, 
and the outside is copper plated. The inside is turned to a slight 
taper which exactly corresponds to a slight taper which is turned on 
the steel bulb chamber of the thermometer itself. The socket is 
screwed permanently into position in the steam pipe or chamber, 
whilst the thermometer is secured in position in the socket by a 
union nut. The glass bulb of the thermometer is fitted into the steel 
bulb mentioned above, which is then packed with copper dust. In 
this way the thermometers are made sensitive and quick in action, 
owing to the perfect metallic contact between the socket and bulb 
chamber, and also owing to the fact that the outside of the socket 
remains clean. The thermometer tubes are filled above the mercury 
with nitrogen gas at a high pressure so that the mercury column will 
not separate even if the thermometer is used horizontally or upside 
down. This is, of course, a very great convenience. It will be seen 
therefore that these thermometers are essentially commercial 
instrumente, and it may be mentioned that the various types have 
been carefully designed to meet the requirements of each particular 
case. "Their characteristics are strength, accuracy and convenience, 
whilst all sockets are interchangeable. 

The Hohmann & Maurer automatic temperature regulators are 
used for maintaining hot water tanks or hot chambers at a constant 
temperature. 'Their action depends on the difference in linear 
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Ета. 26.—Тнк SPIBAL. 
(Four times full size.) 


Fic. 25.— SECTION THROUGH FERY SPIRAL 
PyYROMETER. (One-third full size.) 


expansion between steel and brass. In the main steam or hot water 
heating supply is a valve operated by a diaphragm, which, in turn, is 
operated either by air or water pressures. The regulator itself 
consists of a steel rod in a brass tube arranged to open or close a 
small valve as the temperature rises or falls. This small valve con- 
trols the supply of air or water to the back of the diaphragm, and so 
controls the pressure behind it. Thus, the amount of opening of the 
main steam valve is governed by the temperature of the regulator. 

The standard Duddell thermo-galvanometer and thermo-ammeter 
are, of course, well known. In the new design of the thermo- 
galvanometer exhibited by the Cambridge Scientific Instrument Co. 
a heavy copper case is employed instead of a wooden case as in the 
older type of instrument. This ensures the whole of the instrument 
being at a uniform temperature, and does away with the zero creep, 
which was formerly rather troublesome. The permanent magnet oil- 
bath pattern of Duddell oscillograph is also well known to our 
readers. We recently described—in our issue of October 22nd— 
one of these instruments designed for a 50,000 volt circuit. An 
instrument of the same design, but for use on voltages up to 25,000, 
was shown at the exhibition last week, as was also a string electro- 
meter of which a description appeared in our issue of August 20th last. 
It will be remembered that in this instrument, of which a view is given 
in Fig. 27, a silvered quartz fibre is used as the moving system. 
This fibre is stretched parallel and midway between two parallel, 
vertical, insulated brass plates. The deflections obtained are 
approximately proportional to the voltage. The small free period 
which can be obtained, and the readiness with which the movement 
of the fibre can be reproduced photographically, promise to make the 
instrument a useful one for many experiments. 


The impact testing machine shown was a modified form of that 
designed by Dr. Stanton, of the National Physical Laboratory, and is 
used for subjecting small metal rods to repeated blows of a definite 
amount until fracture occurs, the rod being turned through an angle 
of 180 deg. between each blow, the design being such that the speci- 
men remains stationary at the moment the blow is actually applied, 
The specimen is in the form of a rod, usually about 3 in. diameter, 
and is supported on knife edges 4} in. apart. One hundred blows 
per minute are applied to the specimen midway between the knife 
edges. 


Fia. 27.—STRING ELECTROMETER OF THE CAMBRIDGE SCIENTIFIC 
INSTRUMENT Co. 


Undoubtedly one of the most interesting exhibits of the Cam- 
bridge Scientific Instrument €o. was the Drysdale slipmeter. This 
instrument measures slip, frequency and speed stroboscopicallv. A 
circular card on which certain geometric figures are printed—e.g., a 
square, pentagon, hexagon, &c.—is fixed to the shaft of the machine 
under test, and its appearance is observed through slits in a rapidly 
rotating metal disc driven at a known specd. When the geometric 
figures on the card appear to be stationary, there is a fixed relation 
between the speed of the rotating disc and that of the machine under 
test. The disc is rotated by resting on a conical roller which is in 
turn driven by a small synchronous motor, the speed of the disc 


Fic. 28.—ConicaL ROLLER IN CONNECTION WITH DRYSDALE'S 
SLIPMETER. 


being read off on a graduated leading screw which fixes its}position 
with relation to the roller. Fig. 28 herewith shows this conical 
roller, which is one of the features of the apparatus. In measure- 
ments of slip the motor is connected to the same source of supply as 
the machine under test, but when measuring speed or frequency it 
must be connected to an independent source of supply whose fre- 
quency is known. We һоре in a later issue to give a more complete 
description of this interesting piece of apparatus. 

It will be remembered that the Abraham rheograph was one of the 
features of the exhibition of apparatus by the Physical Society last 
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year, a description appearing in our issue of July 9th. At [the 
exhibition last week this instrument was shown arranged for pro- 
jecting B-H curves on a screen. One of the vibrators is connected 
to give a deflection proport/onal to B, and the other vibrator, which 
is used on its side for this purpose, gives a deflection proportional 
toH. The mirrors therefore vibrate about planes at right angles to 
one another, and by so arranging them that a single beam of light is 
reflected first from one and then from the other, a B-H curve, 
which, owing to the persistence of vision appears stationary, is pro- 
jected on the screen. We hope to give further particulars of this 
interesting arrangement in a later issue. 

Another interesting piece of apparatus was the tenth of a second 
contact breaker. This is released by closing an electric circuit or by 
pressing down by hand the armature of the electromagnet M (see 
Fig. 29). This movement of the armature allows a weight to fall, 
and the instant it starts falling a circuit is broken. This circuit is 
again closed whilst the weight is in mid air and before it has reached 
the plate against which it strikes; the striking against this 
plate again breaks the circuit. Thus the distance the weight falls 
can be adjusted so that the interval of time between the two breaks 
is exactly ү second. The falling weight consists of a rod with a 
weight, A, at its lower end. This is supported by brass knife edges, 
N, resting in V’s cut in the ends of two brass plates forming a lever 
which can pivot about its centre. It is held in this position by the 
catch C attached to the armature axis of the electromagnet. The 
spiral spring S tends to make it rotate and assume a vertical position 


Fic. 29.—TENTH OF A SECOND CONTACT-BREAKER OF THE CAMBRIDGE 
ScIENTIFIC INSTRUMENT Co. 


and this is prevented by the catch C. The two brass plates form- 
ing the lever are insulated from each other. The brass knife edged 
piece N completes the circuit betwcen them before the weight begins 
to fall. The current passes up one of the square columns and down 
the other square column which form the support for the axis of the 
lever. When the catch C is released, the spring S pulls the lever 
round rapidly. The strength of this spring is such that the end of 
the lever moves more quickly than the weight begins to fall. The 
lever thus gets well out of the way of the brass knife edges which are 
supporting it, and the current which was passing through it is broken 
at the instant that the weight begins to fall. The opposite end of 
the lever flies up and becomes jammed between the two springs D, 
which are connected one to each of the square columns, and the 
circuit is again completed. This movement is so rapid that it is all 
over whilst the weight is still falling. The weight A hits the plate 
B, moves it about its horizonta! axis and again breaks the circuit at 
E. This plate is held in its upper position by the spring L, which 
also presses the contact points together at E. The distance the 
weight falls can be adjusted by screwing the weight А up and down 
the rod. 

For measuring and recording the pressure produced by an explo- 
sion in а tunnel, the Cambridge Scientific Instrument Co. have 
designed an instrument termed a recording manometer. This 
instrument, which is the same in principle as an ordinary steam 
engine indicator, but modified to suit the special conditions, was 
specially made for the British Coal Dust Experiments Committee. 
In order to reduce the errors caused by the inertia of the moving 
parts they were made light and small, and the amount of the move- 
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ment was very small. The pressure is taken by a cylindrical plunger 
(shown in section in Fig. 30), which can move freely in a vertical 
direction in a hollow cylinder. The pressure of the gas is trans- 
mitted to the plunger by a cushion of oil. This keeps the plunger 
well lubricated, reduces leakage past it and prevents the fine dust 
with which the gas is charged from cutting and clogging the rubber 
surfaces. It also acts as a dash pot by damping out rapid vibrations, 
This damping action is claimed to be an advantage, but is accom- 
panied by the drawback caused by the reduced rapidity of action ; 
the amount the scribing style moves beyond the point indicating 
the true pressure is no doubt reduced, but on the other hand there 
will be an opposite error when the pressure is large and only lasts a 
very short time; the scribing style in that case will not move far 
enough, and the indication in the diagram may be too small. On 
the whole, the oil cushion seemed to have advantages. The plunger 
is made hollow for lightness, and the force acting on it is transmitted 


Fic. 30.—SEcTION OF PLUNGER OF RECORDING MANOMETER. 


to the spring S, by means of a rod, one end of which rests in a conical 
depression in the bottom of the plunger and the other end in a 
similar depression in the spring. A secondary weak spring, G, acts 
on the plunger upwards so as to ensure contact between the ends of 
the rod and the conical depression even when there is no pressure 
on the plunger. This method of connecting allows the plunger to 
be free to take up its correct position laterally in the cylinder. The 
spring is made triangular in plan and is fixed at its base and the force 
acts vertically upwards at its apex. With this form the maximum 
strain is the same at all cross sections of the spring. The inertia is 
also reduced as it is the narrow part of the spring which moves most 
and the wide part least. The scribing style, R, is fixed to the spring 
itself ; it, therefore, does not move in a vertical line and a small 
error is produced in the time. As the vertical movement is small 
(about 5 mm. for 100 Ib. per square inch), this error is of no import- 
ance. A piece of paper is fixed to a drum, D, and then smoked. 
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Fic. 31.—REcCORDING MANOMETER OF CAMBRIDGE SCIENTIFIC 
INSTRUMENT Co. 


The scribing style presses lightly against the paper and as the drum 
rotates, a white line is drawn by it removing the smoke. The record 
is made permanent by dipping the sheet when removed from the 
drum into varnish. The drum is rotated by an electric motor 
driving the pulley A, connected to it by worm gear. There are two 
other scribing styles moved by electromagnets which mark on the 
drum. Only one, C, is shown in the view of the instrument, Fig. 31, 
at P, the other has been added since. The gas pressure is taken 
from the tunnel to the instrument by means of a flexible connecting 
pipe joining the instrument at B; any movement of the side of the 
tunnel does not shake the instrument. This pipe has a ball socket 
joint at each end and also a sliding joint giving complete freedom of 
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movement. The form of this connecting pipe may be modified in 
f uture instruments. 

Any number of these manometers can be used. They are fixed at 
intervals along the tunnel and shortly before the explosion takes 
place all the motors are started and the drums begin to rotate. 
When the explosion takes place a record is made on each side of 
them, which can be examined at leisure. In order to compare one 
record with the next, further data is required. The speed of each 
drum must be known, and in order to measure the rate of the waves 
of the explosion along the tunnel the relative position of all the 
drums at a definite time just before the explosion reaches the first 
drum, must also be known. The two electromagnetic time markers 
are used for these purposes. One is connected to the“ tenth of a 
second time marker," described above. A current passes through 
this instrument and is taken through one time marker on each 
manometer in series. The action of the“ tenth of a second time 
marker is to break the circuit and thus make a mark on each drum; 
then, after a short interval of about th second the circuit is made 
again. After an interval of exactly n second after the first breaking 
of the circuit it is again broken and thus the distance between the 
two breaks of circuit as drawn on each drum is the amount each moves 
through in th second and the speed of each drum can be found. 

As this distance measured is bctween two breaks of the circuit, no 
error is caused by any lag in the action of each electromagnet ; and 
as the time measured is short, an error might otherwise have been 
caused by the lag. The second time marker is used for giving the 
relative position of the drums, so that the speed with which the 
explosion moves along the tunnel can be measured. The electro- 
magnets of these second time markers are connected in series and a 
current passes through all of them. It also passes through a fine 
wire which is broken by the explosion itself. Thus a mark is made 
on each drum at the moment the explosion takes place. If the time 
lag was exactly the same in each electromagnet these marks would 
be made exactly at the same time. But as one cannot be sure that 
this is the case an arrangement is put for measuring the time lag in 
cach case. A key, E, is placed on each manomcter, the movement 
of which breaks a contact. For measuring the lag a separate experi- 
ment is made. The key is coupled up so that a current passes 
through it and through either or both of the time markers. It has 
also attached to it a style, Q, which marks on the smoked paper. 
Now, if the drum is driven at а known speed and this key is moved, 
two marks will be made on the drum, onc from the movement of 
the key and the other from the movement of the time marker, and 
the distance between them will be a measure of the time lag of the 
electromagnet. It will also be necessary to repeat the same opera- 
tion when the drum is at rest in order to see whether the marks 
made by the two styles are in a vertical line, and if they are not the 
distance between them must be allowed for in calculating out the 
time lag. By rotating the rod F, all the styles are moved away from 
the smoked surface; this is done when the drum is removed. At 
present the firing of a gun explodes the coal dust, but it is probable 
that at a later date a jet of ignited gas will be used instead of the gun. 


The *'' Martin" regu- 
lators of Messrs. THE 
ELECTRICAL REGULATORS 
& EcoNomisers (Lrp.) 
are probably well known 
to our readers, since these 
regulators were described 
in our issue of June 4th 
Jast. Much interest was 
taken at the exhibition in 
the various patterns 
shown. А new type, 
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capable of carrying 40 = 
amperes, is illustrated = e 
herewith in Fig. 32. = 3 


This large regulator shows 
the method of assembling 
unit resistance cells and 
is very suitable for theatre 
lighting or for use with 
electric motors. It will 
be remembered that these regulators contain powdered carbon (in 
a form which does not cake) of very high resistance and mica, and their 
feature is that owing to the springy nature of the mixture its resist- 
ance can be cither increased or decreased by reducing or augment- 
ing the applied pressure—with perfect gradation. It may also be 
mentioned that vibration does not affect the resistance, that arcing 
does not take place in the mixture, and that the regulators will stand 
& considerable overload without injury. 
(To be continued. 


Fic. 32—40 amp. ‘‘ MARTIN ” REGULATOR. 


CORRESPONDENCE. 
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HIGH-TENSION TRANSMISSION. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: Referring to your issue of December 10th, containing 
an editorial and article on the ** Transmission of Electrical 
Energy by High-tension Overhead Lines," 1t might be of in- 
terest to mention that there exists on the Pacific coast, in 
Southern California—that is, around Los Angeles—a very 
large 50-cycle transmission system. The main power is 
derived from the hydro-electric developments known as the 
Kern River No. I. This plant develops 40,000 н.р. by 2,300- 
volt 50-cycle three-phase current. The transmission potential 
is 75,000 volts. The line is mounted on stecl towers of 30 ft. 
to 60 ft. height. A large steam reserve is maintained in the 
transmission terminal at Los Angeles known as Los Angeles 
station No. III., comprising two 2,000 kw. and one 6 000 kw. 
steam turbines, which act as stand-by in case of transmission 
failure, and at the same time as a dynamic energy accumu- 
lator, cushioning the effect of heavy fluctuations of energy 
consumption. 

The earthed wire serves practically only as a protection for 
the insulators of the line. At the same time it serves as a con- 
venient means to ensure the proper earthing of the poles in 
locations in which it might be difficult to obtain a good earth 
at each individual pole. It should not have too small a 
diameter, and ought to be mechanically strong to prevent its 
rupturing and accidentally causing short-circuits. For this 
purpose copper-clad steel (Monnot Metall) wire " is particu- 
larly recommended as having a great tensile strength com- 
bined with a high elastic limit, whereby the copper coating 
serves as protection against corrosion, and ensures the long life 
of this important part of the transmission system. 

All transformers and machines must be individually pro- 
tected, preferably by electrolytic arresters and by choking coils. 
With regard to long spans, the use of“ copper-clad steel " is 
preferable to the plain steel wire, and has been successfully used 
by the Great Western Power Co. and on special work, such as 
the crossing of the Niagara River, near Niagara Falls. 

In further reference to the question of various frequencies, 
it should be noted that there exist some large 40-cycle systems 
in America also. For a large example of using 25-cycle for 
lighting purposes the city of Buffalo might be cited. 25-cycle 
three-phase current is transmitted from Niagara Falls in bulk 
and distributed by local companies without the use of fre- 
quency changers otherwise installed in most of the American 
cities. These frequency changers are often convenient in 
serving as rotary condensers, and furnish leading current for 
equalising an objectionable power factor due to induction motor 
load. 

The latest practice in series arc lighting is to substitute the 
formerly used induction motor-driven Brush machines by ordi- 
nary constant current transformers feeding mercury vapour 
rectifiers, an equipment which has a high efficiency, omits 
rotating machinery and requires but very little space and 
maintenance.—I am, &c., 

EvcEN EicHEL, 
Editor of * Elektrische Kraftbetriebe und Bahnen." 


METHODS AND PRACTICE IN THE GERMAN 
ELECTRICAL INDUSTRY. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: T received last week an invitation to be present at the 
Institution meeting, where the Paper of Messrs. Lepine and 
Stelling was discussed. I declined that invitation on the 
ground that I did not think I could possibly discuss such a 
Paper without contravening the rules of the Institution, which, 
I believe, preclude political opinions. A perusal of the reports 
available shows me that I need have had no such fear, ard as 
T do not find my point of view exactly expressed in the discus- 
sion as reported, I should esteem it a favour if vou would grant 
me the space necessary for such expression in your Paper. 
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Messrs. pou HET Ышы ла кушш .. E QUT and Stelling’s Paper sets up a comparison 
between Germany and this country, apparently to the dis- 
advantage of this country, and offers as a reason the lack of 
enterprise of the English financiers and commercial leaders, 
saving: If they were as enterprising and as successful as 
their German rivals, English manufacturers, supported as they 
are by the superiority of their products, would not have to 
fear German competition in the open market.” That, in my 
opinion, is entirely true. The question is: Why are they 
not?” If it is admitted that our work technically i is better 
than the German, how is it that the English financiers and 
commercial leaders fall so far behind their technical advisers ? 
That Germany 1s ahead of us no one who 1з content to judge by 
results can deny. A country supporting four or five electrical 
companies, to say nothing of numerous smaller ones, aggregat- 
ing in capital some £20,000,000, and paying from 8 to 18 per 
cent. on such capital, is far ahead of us. That we are unable 
even mildlv to imitate this is due to our fiscal policy, which 
began to act to our detriment at the very moment it was 
introduced. 

As Mr. Rich very truly remarked in the discussion, “ А 
financial artillerv duel precedes all technical arrangements." 
If the electrical industry is to advance in this country, the 
very first essential is that profit should be made in order that 
more money тау be found. 

The reason why profits are made and money is so very 
readily forthcoming for industrials in the leading protected 
countries is that they start off with а certain market. Another 
reason—the essential difference between England and Germany 
—is that the vast wealth of England has been made. It is 
consequently in tke hands of the most conservative class ; 
the people who are looking for safe investments and not 
industrial speculations. 

Wealth under these conditions can go on increasing and 
possibly does increase, as claimed by our Free Trade friends. 
In the industrially younger. countries, however, the wealth is 
in the process of making, is consequently being handled by 
those who are making it, which means the younger generation, 
which means industrial speculation. The term “ industrial 
speculation " contains within it all the experimental work and 
commercial pioneer work which is so necessary to keep the 
engineering science and the engineering trade of the country 
in the forefront. 

To come back to my point, if England—a country import- 
ing 150 millions annually more than it exports—were making 
money instead of living to a very large extent upon its income, 
income which is spent abroad, while our unemployed, to our 
lasting shame, are increasing every day, we should be doing all 
that the Germans are doing, all that the Americans are doing, 
and, in my humble but convinced opinion, a little more. All 
that we want is a fair chance, and I am satisfied that we shall 
maintain the position which we have not yet lost, although it 
is being rapidly undermined.—I am, &c., 

Hollinw ood, Lancs., Dec. 24. А. BRUCE ANDERSON. 


A NEW TYPE OF REACTANCE COIL. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sır : In reply to Mr. Everest’s letter in your issue of Decem- 
ber 17th, I am quite in agreement with the explanation of the 
improvement effected by placing the coil round the gap, and 
am pleased to have my own views so fully confirmed. 

Before writing the above article I made a search in the patent 
records and, as far as I could, in the various technical publica- 
tions, without finding the ‘‘ new construction mentioned. 

I concluded, therefore, that it was new and described it as 
such.—I am, &c., 


Preston, Dec. 23. R. LivINGSTONE. 


ARDUOUS CONDITIONS. 
TO THE EDITOR OF THE ELECTRICIAN. 
Str: Аз you are aware, manufacturers are often very 


unfairly blamed for apparatus of their manufacture working 
imperfectly ог breaking down, when in reality the fault lies 
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with the purchaser for ordering unsuitable material. We 
recently had a case in point. Some 15 months ago, we sup- 
plied a 500 watt Foster“ Auto-Transformer, 110/50 volt. 
This was put on load and had to carry 1, 250 watts for six 
consecutive hours, day after day. After over a year's con- 
tinuous service it broke down. 

We feel sure you will agree that if proper precautions were 
taken before ordering to ascertain the exact conditions under 
which electrical apparatus has to work, one would hear less 
about the uncertainty of electric light and the fire hazard 
attaching to it. 

The above speaks well we think for the sound design and 
construction of ** Foster" transformers.—We are, &c., 

THE Foster Авс Lamp & ENGINEERING Co. (Ітр.) 

Wimbledon, Dec. 24. (pp. E. Hill.) 


SUPPLY UNDERTAKINGS AND METAL FILAMENT 
LAMPS. 


We give below an abstract of the discussion which took 
place at the meeting of the Leeds local section of the Insti- 
tution of Electrical Engineers, when Messrs. G. Wilkinson and 
R. McCourt read their Paper on this subject. An abstract of 
this Paper appeared in our issue of December 17th. 


Mr. T. HARDING CHuRTON believed that the gas companies had found 
the pre-payment slot meter system popular with small users, and asked 
if Mr. Wilkinson would state whether this system might not be advan- 
tageously applied to clectric lighting for this class of consumer. With 
regard to the “ fixed rental per lamp” system of charging. while this 
might possibly effect some saving in standing charges, it did not appear 
an altogether ideal arrangement. But, so far as the possible abuse of 
the ш was concerned, he did not think that, in the first place, many 
people would wilfully waste their lamps (especially the more expensive 
metal filament lamps) as well as the current, and, secondly, even if they 
did so, it would not very much matter to the supply undertaking, since 
the actual cost of generation was somewhere in the neighbourhood of 
one-tenth of the total cost of production and distribution. A matter 
in connection with the popularity of electric light that demanded the 
attention of supply station engineers was the cheapening of wiring for 
small houses. 

Mr. A. J. СвїроЕ thought most engineers had seen, as Mr. Wilkinson 
had seen, the inadvisability of raising the price per unit at the present 
time in order to recover some of the revenue lost by the adoption of wire 
lamps. To increase the price to users of wire lamps only was also, in his 
view, illegal. Mr. Wilkinson's street arcs, which had been replaced hy 
wire lamps, seemed to have been of an obsolete type, and the comparison 
given would have been more valuable if it had been against modern flame 
arc lamps. In regard to cost, he would protest as strongly as possible 
against the suggestion that gas at 2s. 24d. per 1,000 cubic ft. was equiva- 
lent to electricity at 144. per unit. Probably the special lamp men- 
tioned by Mr. Wilkinson would be very costly, and would have too re- 
stricted a sale to tempt the manufacturers to take it up. With regard 
to private lighting, they found in Sheffield, as Mr. Wilkinson had done 
in Harrogate, that they recovered many of the cld consumers who had 
gone over to gas. Shops and public-houses of not quite the first rank 
formed the majority of these cases. They had not encouraged con- 
sumers to reduce their pressure below 100 volts. It was, for reasons 
of current density, a mistake to go even as low as 50 volts on existing 
wiring. If a transformer was used he had often found that the mag. 
netising watts, at 4d. per unit, might cost the consumer £4 or £5 a year. 
As to contract rates, it was very much open to question whether they 
were ever justified. He should not be inclined to trust а consumer to 
turn out his lamps when they were not needed. "The check devised by 
Mr. Wilkiason—viz., the cost of renewals—would not help at all. At 
low voltages the life of the wire lamp was to be measured in thousands 
of hours. He asked if this method of charge was optional or compulsory. 
Mr. Wilkinson spoke of doing away with demand indicators. At Sheffield 
these were not used. He also referred to doing away with meters, and 
thus saving the shunt losses. In their case the units consumed in meter 
shunts were about 1 per cent. of the total sales, and the cost to the 
department was less than 0-067 per cent. of the total revenue. If all the 
meters were modern these figures would be reduced by two-thirds. They 
had not found that tenants always used electric light when the landlord 
wired the house. Referring to the cost of service, he thought Mr. Wil- 
kinson was doing better than £7. At Sheffield it was down to £4 now 
and would probably be further reduced shortly. The right system of 
charging in the case of private houses was not one in which the meter 
was non-existent, but one consisting of a fixed sum per annum, together 

with a small price per unit. The fixed charge must not be based upon 
the installation, because this practice tended to poen the fixing of 
electric light in bedrooms and bathrooms and other places where the 
light was not seen much. They wanted to have electric light everywhere. 
The price per unit should be of the order of 1d., then kettles, irons and 
stoves could all be attached to the lighting circuit. The system in vogue 
at Norwich, due to Mr. F. M. Long, commended itself to the speaker. 
The fixed charge was there based upon the rateable value of the house. 
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He was not surprised that the estimated cost of Mr. Wilkinson's special 
cable was high. In asking for non-standard things one must expect to 
pay а non-standard price. The use of an iron outer conductor for a con- 
centric cable on an alternating supply seemed risky. 

Mr. S. D. SCHOFIELD asked what was the candle-power of the 17 ampere 
are lamps and the relative heights of the lamps above the ground. He 
congratulated the authors on obtaining street lighting so easily. He 
asked whether the authors found a flexible suspension was any advantage 
to the life of the lamps. In some towns where they had heavy street 
traffic, particularly heavy electric cara, the vibration in the street had а 
disastrous effect on the lamp filaments. No doubt the method of charg- 
ing described had answered very well in Harrogate, but the drawback to 
it was that it took no account of heating and cooking apparatus. The 
greatest drawback to electric cooking apparatus at present was the 
duplicate wiring required. For that reason the telephone method of 
charging, or the Norwich system, whereby in one case the fixed charges 
were proportional] to the kilowatts taken, and in the other case were 
proportionate to the assessment, with a very low price per unit, was 
superior to Mr. Wilkinson's method. He preferred the Norwich system 
of charging, in that there was no temptation to keep the electric light out 
of the cellars and upstairs rooms. 

Mr. R. Н. Campion said the cost of the services appeared to be fairly 
large. Another point they had to consider was that in most districts 
Holophane shades got a deposit on, especially in industrial towns, and 
this cut off a considerable amount of light. His experience with lighting 
cottages had not been very successful. He had obtained a few and in- 
duced the landlord to charge his tenants 18. per week. They certainly 
were not connected for long, but the lamps they burnt were of such а 
description that the department were not sorry when they were dis. 
connected. These people would not replace a lamp costing 9d. no matter 
what condition it was in, so the extra cost of metal lamps was not going to 
be а serious thing. He was afraid the author would have trouble in this 
direction. There would be a great many of his old customers who would 
want to rush at this no meter scheme. He would have concessions 
to give where he would not wish to. The Northern Counties Supply Co. 
had tried the “ no meter " scheme some 10 years ago and had disastrous 
results with it. In reply to Mr. Schofield's remarks re duplicate wiring, 


they had adopted a scheme whereby a man could take power for heating’ 


apparatus at the ordinary power rates off his lighting circuit, and they 
charged him a very small rental for his meter. The system had been in 
vogue a year and he had obtained about half a dozen consumers by cir- 
cularising all the consumers three or four times. It was the cost of 
installing that was keeping the people back. 

Prof. G. D. AsPINALL Parr thought that, but for the additional initial 
charge, meters would be a great deal better, as a working man did not 
feel а pny at a time as he would 16s. or £1, although it only occurred 
at the beginning, and it might be a stumbling block. 

Mr. Н. Dickinson (Leeds) said he had been seriously looking for an 
increase in their output since 1907, and he thought he now saw signs of 
a turn for the better. From the end of 1907 to September of this year 
the deductions due to changes from carbon to metal filament lamps were 
more than the new lamps connected, but the last three months had 
shown increases over and above the deductions. The metal filament 
lamps had been extensively adopted in Leeds, and he believed they 
would ultimately prove a great benefit to the supply undertaking. With 
regard to the new system of charging. he took it that the type of house 
the authors were catering for was about £20 per annum rental. They 
had already connected about 700 or 800 houses of that type in Leeds, and 
the only advantage in the author: ' scheme seemed to be that the consumer 
knew exactly what he was going to pay. In regard to the small houses, if 
the mains were available when the property was put up, he believed the 
builders would prefer to have their property installed with electric light 
instead of gas. He asked how the price given as the cost of service was 
obtained. In Leeds they had а number of consumers who did not like 
the supply to be cut off during the day, and they were thus forced to 
make a lot of joints during the night and on Sundays’: this added to the 
cost of connections. The sample of cable mentioned, costing about £50 
per mile, did not appear to be sufficiently mechanical, and he had had 
experience with telephone cable not quite so compact in construction but 
bigger in diameter. Considerable difficulty had been experienced with 
this cable due to subsidence of the ground, fo that thev now had to use 
the same cable armoured. If the new type of cable had to be laid in iron 
pipe this also added to the cost. 

Mr. J. W. Наме (York) said the difficulty in supplying new houses 
was that the bulk of these were erected just outside the limits of the area 
of supply. The people had no alternative but gas. When the borough 
extended its boundaries gas had already been installed, and people 
would not wire their houses at their own expense. This was a difficulty 
which he hoped the clause in the Act which had now gone through would 
help to surmount. In regard to the method of charging, he had tried 
contract demand, maximum demand, flat rate and other systems, and 
was gradually coming to the definite conclusion that whatever was 
ultimately decided upon, it was bound to be some method in which 
measurement of the current must be made. A system which he found 
had answered very well in ccrtain cases had been the two-rate system, 
but the apparatus was costly. He did not see why a meter should cost 
so much. He did not know how central station engineers were to keep 
a record of the number of lamps connected. He kept a record of the 
additions made each month, but he questioned the value of the figure. 

Mr. J. W. FAwcETT thought the “ limiter" would never be really 
popular until something with a slower action had been discovered. One 
reason why gas companies got the load was because they worked for it. 
They went out to meet consumers. The station engineers did not pay 


sufficient attention to the builder. Heating apparatus was also worthy 
of serious consideration. 

Mr. G. WILKINSON, in reply, said surface wiring at 8s. per light, in- 
cluding everything except аар. was as low а price as ће had соте 
across. The cost of wiring was about 93. per point as a minimum, then 
there was a charge of 5s. for the metal filament lamp, pendant and shade, 
making a total of 14s. per light complete. The service cable was made 
by one of the best cable firms in the country, and whilst he agreed with 
Mr. Dickinson that it was somewhat delicate, yet if laid in iron pipes and 
not subjected to strain it was а reliable main. "The iron tube was used 
with long sockets, which secured a rigid conduit. To check a number 
of contract customera they inserted a meter and demand indicator, and 
from readings taken over several weeks concluded that the average price 
per unit obtained would be 3d. over the whole year. The chairman had 
advocated prepayment metera, and thought they would be better than 
the contract system. А subsequent speaker condemned them, and the 
authors quite agree that their cost was heavy, and that they were trouble- 
some to maintain. They soon became full of coppers if a large amount 
of light was used, and it was necessary to send someone to remove the 
coins, as the meter3 became jammed and the supply was either cut off or, 
worse still, the circuit was not broken and the users got further supply 
free. The chairman also referred to standing charges, and mentioned 
that nine-tenths of the total costs were standing charges and one-tenth 
running charges; but that was not quite the proportion in Harrogate. 
If they by a contract tariff got the standing charges secured the running 
charge was very small indeed, and the margin allowed for running charge 
was sufficient to prevent loss even with an excessive use averaging eight 
hours per day. They made a reasonable profit, and had no bad debts, as 
the money was paid in advance. He agreed with Mr. Cridge that the 
use of flame arcs was good practice in the business part of a town like 
Sheffield, where the traffic was dense and where one could afford to have 
a superabundance of light, but not in a residential town like Harrogate, 
where the vehicular and pedestrian traffic was comparatively small. In 
such towns the metal filament lamp gave quite good results. It had been 
asked if six lamps was the final contract maximum. He did not think 
it was, but it was the maximum at present. They were pioneering the 
contract system, and felt that it would not be a wise thing to embark 
in а larger way at present until they got further experience. The con- 
tract system did not interfere with the wiring of bedrooms and other 
apartments. It did not matter how many lamp: a man might have wired 
so long as he did not have alight more than the number of lamps con- 
tracted for. He could not see how they were going to get heating and 
cooking in small houses where there was competition with gas. In reply 
to Mr. Schofield, they had had no experience with flexible suspensions. 
They found that the lamps lasted fairly well, but were in doubt as to 
whether the breakages were due to the lamps being upside down or 
whether they were due in a number of cases to carelessness on the part 


of the lamp cleaners. Personally he preferred metal lamps without а 


lantern; they were then free from damage in connection with a lantern. 
Prof. Parr thought 15s. for lamps, &c.. was excessive for a working man. 
If, however, the man did not provide them. he had got to find something 
for gas fittings, and there would not be much difference in the cost. In 
reply to Mr Dickinson, 50s. for service cable, &c., included everything. 
as each service served at least two semi-detached houses, and the cost of 
the service was spread over two houses. 

Mr. R. McCourt, in reply, mentioned, in connection with consumers 
supplied on the contract tariff, that in one recent case where a main 
served a large number of these consumers, he found from the reading of a 
demand indicator, compared with their possible maximum demand, that 
the diversity factor of this class of consumer was as high as 1:8. They 
did not recommend 25 volts installations, and the instance referred to 
in the Paper was given as evidence of what saving could be effected by 
the adoption of such means. 


COUNTER ELECTROMOTIVE FORCE IN THE ELECTRIC 
ARC.* 
BY C. D. CHILD. 


Summary.—The author reviews the literature on the subject of the 
counter E.M.F. of the electric arc, and refers to the confusion due to the 
different meanings which have been attached to the expression. The 
majority of experimenters have found a residual E.M.F. of less than 
1 volt. This has been explained by the difference in temperature of the 
electrodes; and experiments carried out by the author support this view. 


In an article by Becknell[ it was shown that there was an E.M.F. 
of approximately 0-7 volt between the terminals of an arc after the 
impressed E.M.F. was removed. This may be explained as being due 
to the difference of temperature between the two carbons, and a few 
simple tests of such an explanation are here described. 

The author first refers to the confusion which has arisen, due to 
various writers giving different meanings to the expression “ counter 
E.M.F.," when applied to the arc. Experiments with the object 
of ascertaining the value of the counter E. M. F. may be divided into 
two general classes: (1) Methods by measuring the resistance of the 


* Abstract of an article in the“ Physical Review.“ 
і‘ Physical Review," 21, 181, 1905. , 
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arc, and (2) by measuring the E. M.F. remaining between the carbons 
after the impressed E.M.F. has been removed, or what we may call 
the residual E.M.F. of the arc. Those who attacked the problem 
by measuring the resistance of the arc have assumed that the counter 
E.M.F. was the difference between the P.D. at the terminals of the 
arc and that part of it which appeared to obey Ohm’s law. The 
“© resistance of the arc" has meant, however, four different things 
with different experimenters. First, it has been used to mean the 
ratio between the P.D. at the terminals and the current. This, 
however, has usually been called the apparent resistance.“ 
Secondly, it has been used to mean the term bl in the expression 
r—a+bl. Later it was used to mean the ratio between a small 
increase in E and the corresponding increase in I. An approxima- 
tion to this was made by those who used some modification of the 
Wheatstone bridge. Finally. as any change in the current through 
the arc produces a corresponding change in both the vapour of the 
атс and the shape of the carbon, the methods which are modifications 
of the Wheatstone bridge do not correctly measure either the resis- 
tance of the arc in ita first condition nor its resistance after the cur- 
rent has been increased. This difficulty has been clearly stated by 
Mrs. Ayrton, Duddell and others. They have, therefore, defined 
the true resistance of the arc as the ratio between a small change in 
P.D. and the corresponding change in the current, when the change 
is made so small, or for so short a time, that the condition of the arc 
itself does not vary. 

The author reviews the investigations and results in connection 
with the measurement of the resistance of the arc, and then Passes 
on to the second group of experiments, in which the E.M.F. is 
measured after the removal of the impressed E.M.F. All kinds of 
values, from zero to 2 volts, have been obtained. Blondel“ con- 
cluded that there was no E.M.F. 1/600 second after the arc was 
interrupted as great as 0-16 volt. Hotchkiss,f using an oscillograph 
having a period of 0-0002 second, found indications of an E.M.F. 
less than 0-66 volt. Milkiewicz{ found a residual E.M.F. of from 
1:5 to 2 volts, and Becknell$ found an appreciable E.M.F. existing 
for several seconds after the impressed E. M. F. was removed. He 
determined the amount by balancing it against & known P.D. by 
means of a sensitive galvanomcter. The maximum was 0-63 volt, 
which occurred 0-3 second after the removal of the impressed E. M. F. 
He showed that the residual E.M.F. was not due to the thermal 
junctions outside the arc. It is very difficult to reconcile the work 
of Blondel with that of the others. Furthermore, it is hard to see 
how it could be otherwise than that there is such a residual E.M.F. 
All the phenomena observed by Becknell are such as would be ex- 
pected from the difference in temperature of the carbons. There is 
probably a very small area on the cathode which is as hot as the 
anode, so that when the impressed E.M.F. is first removed the dif- 
ference in temperature between the electrodes is small. The area 
of this high temperature on the cathode is small. It will, therefore, 
cool more quickly than the anode, so that the difference in tem- 
perature between the electrodes at first increases. This would 
correspond to the increase in the residual E. M. F. observed by 
Becknell The observed residual E.M.F. is in the right direction, 
since the anode is hotter than the cathode after the arc is extin- 
guished. 

This explanation can be tested by changing in some way the tem- 
perature of the electrodes. The greatest change in the residual 
E.M.F. may be expected when the anode is cooled, for under ordinary 
conditions it is hotter than the cathode, and when cooled we should 
expect the E. M. F. to be diminished or reversed. In the first experi- 
ments performed by the writer to test this explanation a hollow car- 
bon was uscd for the anode and water was caused to flow through 
this. The method of determining the E. M.F. was the same as that 
used by Becknell. Becknell found it necessary to run the arc а 
minute before making observations, and also to have it so that it did 
not run over the crater ; but in the experiment here described it was 
not practicable to fulfil either of these conditions. and it was only 
attempted to show definitely that the residual E.M.F. was reduced 
by cooling the anode. 

The apparatus was first tested with ordinary cored carbons, with 
results very similar to those of Becknell’s. Then the cooled carbon 
was substituted for the hot anode. The outer diameter of this 
before the arc had burnt any of the carbon away was 12 mm. and the 
inner diameter was 4-4 mm. "The current was approximately 10 
amperes and the length of the arc 2 mm. With the cooled carbon 
the E.M.F. was approximately 0-27 volt 0-03 second after the im- 
pressed E.M.F. was removed, decreasing gradually to 0-22 volt 
0-17 second after the removal of the E.M.F. The corresponding 
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numbers given by Becknell are 0-37 volt and 0-52 volt respectively. 
After 0-17 second the space between the electrodes had lost its con- 
ductivity to so great an extent that further measurements were 
difficult. The cathode was then cooled, but no change could be 
definitely shown. { 

To show the change more strikingly, if possible, & hollow brass tube 
was used for the anode. А new difficulty was here met, the region 
between the electrodes being found to be nearly non-conducting 
after the arc was extinguished. Even with the electrodes close 
together there was not always a movement of the galvanometer 
needle ; but whenever there was, the deflection was such as to in- 
dicate a residual E.M.F. in the opposite direction to what it is norm- 
ally. The time between opening the dynamo circuit and closing 
the galvanometer circuit was 0-03 second. The length of the arc 
was approximately 1 mm. 

The arc was then tried in a vacuum of approximately 0-02 mm. of 
mercury pressure, Under these conditions the anode is not heated 
as quickly as in the air, nor does it appear to reach as high a tempera- 
ture as in the air. The residual E.M.F. in this case is somewhat 
smaller than in air, but it depended so much on the length of time 
that the arc had been running and on the way that it happened to 
jump from one point to another that no measurements were made 
when both electrodes were carbon. It was found that conditions 
could be much improved by using mercury instead of carbon for the 
anode. . This, of course, never reaches a high temperature, and this 
arrangement showed most successfully of all the effects produced by 
having the anode at а comparatively low temperature. With this 
there was a residual E.M.F. of nearly 1 volt in the opposite direction 
to the ordinary residual E.M.F. The exact value depended very 
largely on where the cathode end of the arc happened to be at the 
time the switch was operated ; 0-03 second after the impressed 
E. M. F. was removed the residual E. M. F. was 0:8 volt or more, if the 
arc had been at the bottom of the carbon, and somewhat less than 
this if it had been at the side. The residual E.M.F. did not appear 
to decrease during the brief time that the region between the elec- 
trodes remained conducting. 


TEMPORARY RECONSTRUCTION OF THE GUTENBERG 
TELEPHONE EXCHANGE AT PARIS.* 


As will be remembered, on September 20, 1908, a fire destroyed the 
Gutenberg Telephone Exchange at Paris, to which were connected 
about 20,000 subscribers in the centre of the capital, and which also 
contained а part of the trunk exchange. Within à few moments 
Paris was without апу telephone communication with the rest of 
France, and a large number of subscribers in the town itself were also 
deprived of their facilities. The inconveniences which thus arose 
were very great, and required that a prompt and energetic remedy 
should be given. "The accident was all the more disastrous from the 
fact that а part of the exchange had just been converted to the 
central battery system, to which system the whole of the telephones 
in operation are to be changed over in the course of a few years. 

To repair the damage done a contract was let to Messrs. Aboilard 
& Co., and the French Thomson-Houston Co., for the material and 
apparatus necessary to build a temporary exchange. This exchange 
was erected in & building in the yard which separated the burnt 
building from the Post Office. "The work of erection was commenced 
on September 24th, and the building was ready for the apparatus con- 
tractors on October 10, 1908. 

The telephone department itself undertook the repair of the under- 
ground cables, and the entrance chamber in the basement, which had 
been burned out. The removal of the cables from this distributing 
centre to the temporary exchange, necessitated the construction of 
galleries passing under the drains, a very difficult piece of work, which 
required three weeks to carry out. Temporary heating, lighting and 
fire protection installations were fitted in the temporary exchange, 
while at the same time the installation of the telephonie apparatus 
was carried out. 

One of the switchboards designed for 10,000 subscribers was con- 
structed by an American firm in only 18 days. The service was 
entirely reorganised within about two months after the fire, but all 
communications were re-established in about six weeks. The 
public service lines and those from public call offices and the govern- 
ment offices, were connected temporarily to vacant places on the 
other exchanges. The trunk lines were also connected to these 
exchanges, and by September 30th about 400 circuits had been thva 
temporarily reconnected. The trunk exchange was re-erected in а 
private house next door to the General Post Office, where the 
apparatus was placed during the course of October, 1908. The 
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underground cables, containing the subscribers’ lines, when they were 
repaired, were first connected to the switehboards. At the same 
time the general distribution board and the connecting wires, which 
necessitated about 25.000 wires being soldered, were connected up 
and tested. All this work, which was carried out day and night, 
was finished by the date fixed for the opening of the new central 
battery boards. "These latter were two in number and contained 
space for 10,000 subscribers with 120 calling sections, 75 transmitting 
sections, and 15 intermediate boards. 

On November 5th, the Thomson-Houston Co. were able to put in 
service 1,200 subscribers' lines, and the remainder were connected 
up during the course of the month. At the same time Messrs. 
Aboilard & Co., received the switchboard sections from the United 
States, and erected them. By December 5th 10,000 subscribers 
were connected up to the new boards. | 

Since that time the service has been regularly carried out in this 
temporary exchange. Repairs are going on in the old exchange, 
and the apparatus will be gradually transferred there. The day after 
the fire the Ericsson Co., of Stockholm, were asked to supply a 6,000 
line switchboard, which is now being erected in the house mentioned 
above. To this switchboard are being temporarily connected those 
subscribers who, it was at first intended, should be connected to the 
board in the exchange in Le Quarter des Archives. This last switch- 
board will ultimately be used for subscribers to the two switchboards 
in the temporary exchange when the transfer is taking place. "These 
two latter are to be installed permanently in the repaired exchange. 
At the present time the construction of the Archives exchange, which 
will have а capacity of 10,000 subscribers. and will be worked on the 
central battery system, is under way. It should be put in service 
about October, 1910. Paris will then possess eight exchanges, not 
including the trunk exchange mentioned above. All these exchanges 
will be worked on the central battery system, and the transformation 
of the whole system should be completed about the middle of 1911. 


CURRENT-RECORDING CLOCKS ON TRAMWAYS.* 


Several years ago the Grosse Berliner Strassenbahn, in common 
with several other German electric tramways, began to instal watt- 
meters on some of its cars to see whether the automatic control thus 
imposed on the motormen would lead to better running and de- 
creased power consumption. By the end of 1907 the Berlin com- 
pany had over 250 wattmeters in service, but since February, 1908, 
all wattmeters have been removed and every car on the system has 
been equipped with a clock which runs only when currentis passing 
through the controller. The change from the complex wattmeter to 
this simple clock was made after experiments with both instrumenta 
on the same car had proved that those with the lowest watt readings 
also had the lowest current-time reading. In fact, the clock was 
considered superior to the wattmeters as а gauge of the skill of the 
motormen in using current for several reasons. In the first place, 
they are of much simpler construction than the wattmeters, conse- 
quently the mechanism is more reliable and less costly to maintain. 
Again, as the wattmeters record the slight differences in car weights, 
journal lubrication and track condition, they do not give directly 
the comparison sought between the performances of motormen. 

The manufacturers of the clocks guarantee the accuracy for two 
years, and the total cost per car is about £2. No exception is taken 
by the men to а clock which anybody can understand, but watt- 
meters were looked on with distrust. 

The principle of marking the efficiency of the men in their use of 
“* current-hours"' is based, in the first instance, on the average time 
previously determined for the given route through a 14-day test with 
different men and cars at various hours. This average has a 5 per 
cent, leeway plus and minus. Should the number of minutes, as 
figured on the back of the record form, be within the range the re- 
port is marked ** O.” If the time is exceeded, the excess is shown 
in red, and if decreased the decrease is shown in blue. Sunday 
records are not considered because of the irregularity of traffic, and 
likewise no attention is paid to the first run of the day because of 
fewer stops and less vehicles. Separate averages are used for winter, 
Simmer and periods when vehicle traffic is known to be extra- 
ordinarily heavy. | 

The reports from the record forms are transferred monthly to a 
book in which the minus and plus entries are made in blue and red 
inks. А glance over a few months clearly shows the running char- 
acteristics of a motorman. If the red or overtime figures predomi- 
nate, he is ordered on a school car, and an indication of the fact is 
made on the record. If three or four series of lessons do not help to 
show an improvement, the motorman is discharged. On the other 
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hand, a great many blue or undertime marks do not necessarily prove 
that a motorman is running his car properly. Such men are observed 
by inspectors, and if their results are due to fast feeding they are 
warned accordingly. 

Only 13 people employed in four offices are required to keep the 
records for some 3,000 employed motormen. The annual records 
show that in 1907 the average power required per estimated car- 
kilometre (a trailer-kilometre is considered as one-third of a motor 
car-kilometre) was 0°707 kw.-hour, and only 0:659 kw.-hour in 1908, 
and the reduction is still continuing in 1909. 

Shortly after the introduction of the clock system it became 
noticeable that many motormen were reaching their terminal points 
ahead of time. Consequently the company have increased the 
schedule speed fully 10 per cent. It has been estimated that in 1909 
this change will save £17,500 through avoiding the purchase of 80 
new cars and employing 300 additional men. Two other important 
savings are the reduction of armature troubles and brake-shoe 
wear. Armature repairs have dropped 20 to 30 per cent. despite 
the prophecy that the clocks would have the opposite effect. This 
one saving covers the cost of the entire record staff and stationery. 
The brake-shoe wear naturally has been lessened because the men 
take the maximum advantage from coasting, and thus there is little 
kinetic encrgy left to be wasted during braking. 


THE COMMERCIAL CABLE COMPANY'S 
25th ANNIVERSARY DINNER. 


There assembled in the Norfolk Room of the Great Eastern Hotel, 
London, on Boxing night. a gathering of over 100 of the officials, staff and 
guests who, at the invitation of Mr. Clarence H. Mackay, President of the 
Commercial Cable Co., met to celebrate the twenty-fifth anniversary of 
the Company, which was established on Christmas Eve, 1884. Mr. FRED 
Warp, Manager of the Commercial Company in England, occupied the 
chair, and he was supported by many of the officials of the company, 
nearly the whole of the London staff, and a number of guests, including 
Mr. F. C. C. Nielsen, Mr. Joseph Rippon, Mr. F. C. Crawford, Mr. A. E. 
Elliott, Mr. W. Martin, Mr. Foxley Norris, Mr. O. Rochs, Mr. T. Thomas, 
Mr. G. Tucker, Mr. C. F. Venndt, and Mr. M. P. Ward. 

After an excellent dinner, 

The CHAIRMAN read congratulations from all the Commercial Cable 
Co.’s stations. He then said: We meet here to-night at the invi- 
tation of our esteemed President, Mr. Clarence Mackay, to celebrate 
the twenty-fifth anniversary of the establishment of the Commercial 
Cable Co., which was opened for business on Christmas Eve, 1884. Its 
establishment was due to the prescience and public spirit of our late 
revered President Mr. John W. Mackay, who, practically single-handed, 
assumed the responsibility and financial burthens of this vast under- 
taking. To his pluck and tenacity was due the launching and the 
generally successful career of the enterprise. Such results are not 
attained without a struggle, but supported by the devotion and energy 
of the staff which he had gathered around him, many of whom are still 
closely associated with the management, every difficulty was overcome 
and the company emerged triumphant to an assured and independent 
position on a competitive basis amongst the great submarine cable 
systems of the world. From the first the story of the Commercial Cable 
Co. is one of progress and success. Starting with two Atlantic cables 
connected to indifferent American land lines, it now possesses five 
Atlantic cables, and one of the most efficient land line systems in North 
America. Its associated lines stretch to China and Japan, and join us 
to Cuba and the West Indies, and with its other connections give direct 
access to all parts of the world, and it constitutes one of the most im- 
portant links in the girdle round the earth. Of these achievements and 
their results I feel we may be honestly proud. And our work goes оп. We 
look ahead and hope that under the presidency of Mr. Clarence Mackay, 
who so happily takes his great father’s place, we shall continue to progress, 
and, animated by the spirit that has always characterised the Company, 
we shall be led on to still further success. I cannot permit an opportunity 
like this to pass without a word of thanks to those great telegraph 
services with which we have been conducting business during these 25 
eventful years—the British Post Office, the Great Northern Telegraph Co. 
and the Eastern and its Associated Telegraph Companies. I desire to con- 
vey our great appreciation of the unfailing courtesy and cordial goodwill 
always extended by these services to us, and to the helpful manner in 
which their staffs have always worked with ours, smoothing difficulties 
and making business a pleasant function. Some of the officials of these 
services have honoured us with their company to-night, and I therefore 
take the occasion to express to them my deep sense of their action. I 
conclude by proposing '* Continued success to the Commercial Cable Co., 
and good health, prosperity and long life to the President, Mr. Clarence 
H. Mackay." 

The toast was received with great cordiality, and was drunk upstanding 
with musical honours. 

Mr. W. M. KENT proposed the health of the officials of the company, 
and said that during the past quarter of a century they had been in close 
touch with Mr. Geo. G. Ward, their vice- president and general manager, 


m] 


' and the other principal officials of the company, and had learned their 
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worth and to esteem them highly. To their respected vice-president 
the direction of the ‘company and the safeguarding of its interests had 
been entrusted, and how well the work had been administered they were 
there to testify. Mr. George Ward had had a very long and honourable 
connection with submarine telegraphs. His name was a household word 
in the cable world. He had always been solicitous for the wellbeing of 
the staff of the company, and it was their great good fortune to serve 
under such а general manager, whom they hoped would be long spared 
and be blessed with good health to carry on his great work. Among other 
officials to whom he might refer were their traffic manager, Mr. Clapper- 
ton, their secretary, Mr. Beck, their treasurer, Mr. Platt, Mr. Dickenson, 
the general superintendent, and many others. They desired to express 
their regards and cordial good wishes for their future health and happi- 
ness. It must be most gratifying to those gentlemen to look back on the 
past 25 years' history and progress of the company. 

The toast was drunk with the greatest unanimity, alsu with musical 
honours. 

Mr. E. G. PurLLIPs then proposed Our Guests in felicitous terms, 
and referred to the intimate character of the relations between the Com- 
mercial Cable Co. and the companies represented by some gentlemen 
present, to whom the toast applied. 

Mr. F. C. C. NiELsEN, who responded, said he represented one of the 
companies which helped the Commercial Cable Co. to complete its girdle 
round the earth, and his company (the Great Northern Telegraph Co.) 
might be described as the missing link, whose existence filled the void 
which would otherwise exist in the Commercial Company's system. Mr. 
Nielsen referred to his long connection with submarine telegraphs, and 
mentioned his first meeting with Mr. Fred Ward, their genial chairman of 
that evening, at Nagasaki, in Japan, in the early seventies, an acquain- 
tance which was renewed and had been a pleasure and an honour to him 
since Mr. Fred Ward came to London to manage the affairs of the Com- 
mercial Company. He had watched the progress of the Commercial 
Company during its 25 years of successful working, and while thanking 
them on behalf of the guests present on that occasion, he hoped the next 
25 years of the company’s existence would be equally prosperous. 

Mr. Н. F. RussELL proposed the toast of The Chairman" and 
referring to the career of Mr. G. Ward, and that of their chairman, he 
said he felt that the Ward family was a remarkable one, for in addition to 
those members of the family who had attained distinction in the cable 
world many others had risen to positions of honour in the service of the 
State. He said that the chairman was necessarily the company's man, 
but beyond that, he was also the men's man, and it was a proud boast 
that the administration was absolutely honest and fair to the staff, 
and the men knew that where praise or blame was given, the szales of 
justice would be firmly and evenly held. 

The toast was drunk with enthusiasm, and Mr. Ward received an 
ovation. . 

The CHAIRMAN briefly responded, and averred his attachment to the 
members of the staff and his desire to advance their material interests. 
He concluded by deservedly praising the arrangements which had been 
made for the evening’s entertainment. 

An excellent musical programme was completed by the singing of 
" God Save the King," which brought an agreeable function to a alee: 


SILVER JUBILEE CELEBRATION AT LIVERPOOL. 


Through the generosity of the President, Mr. Clarence H. Mackay, 
the officers and employés of the Commercial Cable Co. in the north of 
England met in Liverpool on Monday evening to celebrate the silver 
jubilee of the company. Representatives were present from Liverpool, 
Manchester, Bradford and Newcastle-on- Tyne, and it was a merry party 
that gathered at the Angel Hotel. 

The health of Mr. Clarence H. Mackay was proposed by the Chairman, 
Mr. Joseph Furze (the superintendent of the company at Liverpool since 
its formation), and was received with great enthusiasm. Mr. Furze was 
reminiscent of the early days of the company, when the struggle was 
keen and the fight hard. He said the strong will and determination of 
their captain, Mr. John W. Mackay, had enthused them all and led them 
on to victory. 

The health of Mr. Geo. С. Ward was drunk amid feelings of great 
regard and appreciation, and the other officers of the company were not 
overlooked nor were the 1884 men now in the company whose 25 years 
of devoted service had contributed not a little towards the company's 
success. 

There was a full musical programme, which was a great success. 


SILVER JUBILEE CELEBRATION AT GLASGOW. 


On Monday evening at the St. Enoch’s Station Hotel, Glasgow, the 25th 
anniversary of the establishment of the Commercial Cable Co. was 
celebrated by the staffs of the northern towns and districts by a dinner 
given by Mr. Clarence H. Mackay, the President of the company. Mr. 
H. J. Tracey (the company's Glasgow superintendent), Mr. J. Smith (the 
Edinburgh superintendent), and Mr. J.S. Anderson (the Dundee superin- 
tendent) with the members of their respective staffs were present. 

The CHAIRMAN, in proposing the health of the President, Vice- President 
and staff of the Commercial Cable Co., said similar commemorative 
dinners were being held in London, Liverpool and Waterville. He said 
the commercial community recognised that] the company were giving a 
splendid service, and to this fact its success was largely due. 

Mr. J. M. Findlay, of Glasgow; Mr. Anderson, of Dundee; Mr. J. 
Smith and Mr. J. Crombie, sen., of the Eastern Telegraph Co., also spoke, 
and the proceedings were marked by great enthusiasm. 


LEGAL INTELLIGENCE. 
Consulting Engineers' Fees in Australia. 


In our issue for Oct. 8, 1909, a report appeared of the hearing of the 
action brought by Mr. F. E. Bradford, electrical engineer, claiming £3.500 
damages from the Victorian Government for breach of contract in con- 
nection with his engagement to report upon the electritication of the 
railways. The jury were unable to agree and were discharged. 

The second trial took place last month before Mr. Justice Hodges and 
a jury of six. 

After hearing the evidence, the jury gave a verdict for plaintiff for 
£1,328, and judgment for that amount (with costs) was entered. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


APPOINTMENTS VACANT AND FILLED. 

The Governing Body of the Northampton Polytechnic Institute, 
St. John-street, London, E.C., invite applications for the position of 
associate head of the department of electrical engineering and applied 
physics. Salary £400 per annum. Further particulars and forms of 
application from the Principal of the Institute, Dr. R. Mullineux 
Walmsley, and applications must be in bv 10 a.m. of Monday, Jan. 
10. Seealso an advertisement. | | 

A technical assistant is required in tho office of a firm of scientific 
instrument makers. See an advertisement. 


Ilford Council require a manager of their electric tramways. 
Salary £300, rising to £400. Applications (on forms supplied), by 
noon, Jan. 10, to the Clerk, Town Hall, Ilford. 

The Council of the University of Birmingham invite applications 
for the position of assistant lecturer and demonstrator in physics. 
Applications to the Secretary by Jan. 6. 


* 


Мг. F. A. Cortez Leigh, M. I. Mech. E., M. I. E. E., has been appointed 
chief electrical engineer to the L. & N. W. Railway Co. | 

Prof. Henry Payne, professor of engineering at the South African 
College, Cape Town, has been appointed to the chair of enginecring at 
the University of Melbourne. 

National Physical Laboratory.—The following appointments have 
been made at the National Physical Laboratory :— 

Dr. С. W. C. Kaye has been appointed an assistant in the metrology 
division (Dr. Kaye holds the degree of D.Sc. of London University, the 
B.A. research degree of Cambridge, hnd he is an A. R. C. S., A. XI. I. E. E. 
He was formerly demonstrator in physies at the Royal College of Science, 
and a sub- lector in physics at Trinity College, Cambridge). Mr. Harris 
Booth and Mr. James H. Hyde have been appointed junior assistants 
in the aeronautics division (Mr. Booth took the degree of B. A. at Cam- 
bridge, obtaining honours in mathematics and mechanical sciences. Mr. 
Hyde obtained in 1907 a Whitworth exhibition for engineering, and has 
had five years' experience at the works of the G. E. Railway Co.). 


| . EDUCATIONAL NOTICES. 

King's College, London.—The session 1909-10 will commence on 
Jan. 12. The complete courses of instruction in the Faculty of 
Engineering and Applied Science and Division of Architecture, and 
there are also evening classes in mechanical and electrical engineering, 
architecture and building construction, drawing, mathematics, 
physics, &c. Prospectuses may be obtained from the Secretary, 
King's College, Strand, W.C. 

Battersea Polytechnic, London, S.W.—At this polytechnic the 
day courses provide a full three years’ training in mechanical, elec- 
trical and civil engineering architecture and building construction. 
The next term commences on Jan. Il. There are evening classes 
in various subjects, including strength of materials, theory of struc- 
tures, hydraulics, theory of machines and machine design, heat 
engines and surveying (commencing April, 1910), also electric trac- 
tion, design of а.-с. machinery, h.-t. transmission. There will be 
special courses of 12 lectures in engineering estimates (commencing 
Friday, Jan. 21). Courses are suitable for B.Sc.(Eng.) and the 
examination for the associateship of the Institution of Civil Engi- 
neers. Particulars of fees, &c., may be obtained from the secretary. 


Sir John Cass Technical Institute.—Special courses of instruction 
will be given during the Lent and Summer terms in Physical Chemistry 
by Mr. С. Senter, B.Sc., Ph.D. (General Physical Chemistry on 
Monday evenings, commencing Jan. 17, and Practical Physical 
Chemistry on Wednesday evenings, commencing April 13), and on 
Conduction in Gases and Radio-activity by Mr. R. S. Williams, M.A., 
D.Sc. (on Friday evenings commencing Jan. 14). Detailed syllabuses 
of the courses may be obtained at the Institute, Jewry-street, 
Aldgate, London, E.C. 
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Alleged Theft of Admiralty Wireless Telegraph Apparatus.—On 
Tuesday the Portsmouth magistrates concluded the hearing of the 
charges against Richard Sidney Knowlden, a draughtsman on 
H.M.S. '* Vernon," of stealing a wireless telegraph receiver, valued 
at. £5, and of having, on various dates in 1908 and 1909, unlawfully 
obtained documents, plans, &c., for the purpose of wrongfully obtain- 
ing seerct information. 

Commander T. H. Maurier, of the * Vernon,“ said the science of 
wireless telegraphy was developing very fast, and plans of two years ago 
might now he obsolete. It was contrary to the regulations for work to 
be taken home. A book of instructions to officers ought not to leave 
the ship except in the possession of an officer. Witness identified two 
forms of detector found at the prisoner's home. In connection with one 
certain minerals were used. The Government had had it about 12 


months. ‘The other type was an instrument embodying a great improve- 
ment. Several of the books found at prisoner's house were highly con- 
fidential. One was on fitting wireless telegraphy. and its cover, on which 


was a warning under the Official Secrets Act, had been removed. The 
plans and drawings recovered included some of a most confidential 
character. They represented a vast amount of information about all 
the wireless installations in use in the Navy, and the new ideas could be 
developed by a skilled man. It was not prisoner's duty to study them. 
He was a man of exceptional ability. 

Prisoner. who reserved his defence, was committed for trial at Hants 
assizes, bai! being allowed in £500, or two sureties in £250. 


Argentina.— Тһе “ Review of the River Plate“ says the statement 
recently made public, that the Mendoza Government had granted а 
concession to the Cia Alemana Transatlantica de Electricidad for 
using water power from the river Mendoza, and for supplying current 
and constructing and working tramways in the City of Mendoza is in- 
correct. "lhe concessionaire was Mr. M. Herlitzka, representing the 
Cia de Luz y Fuerza de Mendoza (Soc. Anon.), and the concession 
also covers the supply of electric power, and the construction of 
electric railways in the departments of Godoy Cruz, Lujan, Маре, 
Guay Mallen апа Las Heras. 

The Mayor has signed the contract with the Anglo- Argentine Tram- 
way Co. for the construction of underground tramways in Buenos Aires, 
subject to approval by the City Council, and Messrs. T. Bracht & 
Co. (representing a powerful Belgian syndicate) have also applied for a 
concession for a network of tube lines covering most of the districts 
specified in the Anglo-Argentine Co.'s contract. The Anglo-Argentine 
Co.'s existing tramway concessions have been altered so as to expire 
together in 80 years, and the company will pay a tax of 6 per cent. on 
the gross receipts. 


The first of the five sections of La Plata electrie tramways is expected 
to be opened on Jan. 1. 


Ashton-in-Makerfield.—The District Council will not consent to 
the direct supply of electricity by the South Lancashire Tramways 
Co. to the premises of the Park Lane Friendly Co-operative Society, 
but offers to take current from the company in bulk, and themselves 
supply it to the Co-operative Societ y. 

Australasia.—The report of Mr. L. Birks, engineer-in-charge of the 
Department of Tourist and Health Resorts, Rotorua (N.Z.), on the 
Department's electric lighting undertaking, states that during the 
past year the income was £2,024. 

Working costs were £1.113. gross profit was £911 (or 41 per cent. on a 
capital expenditure of about 420.000). The units supplied were 74.320 
for private lighting (against 65,930 in previous year), 12.000 for street 
lighting, 11,400 to bath buildings, the sanatorium, &c. 

The power plant supplied by Messrs. Noyes Bros. to the tanning works 
of Messrs. Hallenstein & Co., Footscray (Victoria), includes a 120 H.P. 
engine coupled to 150 kw. three-phase generator, a 180 B. . P. Allen 
engine direct coupled to 100 kw. dynamo, and two Babcock boilers. The 
fire extinguishing department has a 10 н.р. motor direct coupled to an 
Austral Otis pump. 

Mr. J. Hesketh, chief electrical engineer of the Commonwealth Post- 
master-General's Department, has reported on the telephone question 
" that he knows of no country exchange in Australia which could be 
operated by the automatic svstem as satisfactorily or economically as by 
the manual system.” The former requires a complete metallic service 
for all circuits for which it is operated. and there must be an attendant 
for trank line transactions and a mechanician at the exchange. Metallic 
circuits had not been provided, but, even assuming that they were, the 
other requirements were such as to make it uneconomical to adopt the 
automatic system in country exchanges under present conditions in 
Australia. 

Barking.—The clectrical engineer (Mr. H. Howard) has been 
directed to report upon a letter from the General Manager of the 
British Coalite Co. stating the terms upon which the Company 
would supply the Council with electricity in bulk. In conjunction 
with the Surveyor, Mr. Howard is to report upon a proposal to sink 
a well for the purpose of supplying water to the generating station. 


Canada.—The Imperial Trade Correspondent at Toronto states that 
a company has now submitted a proposal for the construction of a 
tube tramway in that city under a 12 years’ concession. A municipal 
tramway of the same character was previously proposed. 


SPECIAL NOTICE. 


NOW READY.—Vol. LXIII. of “Tue ErEcTRICIAN" (1,058 
pages), bound in strong cloth. Price 17s.6d.; post free, 18s. 6d. Now 
ready. Cases for Binding. Price 2s.; post free, 2s. 3d. 

A complete set of Tum ELECTRICIAN " сап be supplied. A number 
of odd volumes and some odd old back numbers, to help in making 
up complete sets, are also available. 


In the next session of the Canadian Parliament a bill will be intro- 
ducod for the incorporation of the St. Lawrence Power Transmission 
Co.. with £50,000 capital, and with offices at Cornwall, Ontario. 


The Dominion Iron and Steel Co. are about to erect a 4,000 kw. 
electric plant to provide power for their mills, which are being 
extended. The pumping station at Sydney river is to be utilised for 
generating electric power. 


Chili.—1t is stated that the Government are in favour of the 
electrification of the State railways and that water power for the 
generation of electricity can be obtained all over the country. 


Electricity in Saltpetre Production.—The British Consul at 
Christiania (Mr. F. E. Drummond Hay, M.V.O.) states that the 
following companies are producing or will shortly produce salt petre 
from the atmosphere :— . 

Norsk Hydro Elektrisk Kvaelstof Aktieselskab, Christiania, owners of 
Notodden Saltpeterfabrikker, obtaining power (35.000 н.р.) from the 
Svälgfos (capital about £1,636,000); Vammafos (Vamma Falls) Co. 
(works under construction ; half the shares held by the first- mentioned 
company); Rjukanfos (Rjukan Falls) Co. (capital about £700,000 ; 
works in course of erection ; capital provided by shareholders of first- 
mentioned company and the Kraft Aktieselskab); the first- mentioned 
company and the Kraft Aktieselskab own separate stations at the 
Matre and Tyin waterfalls; Christianssands Elektrokemiske Akticsel- 
skab (capital £11,000; undertaking owned by Badische Anilina und 
Soda Fabrik). 

Gillingham (Kent.)—The Council have decided to instal a Diesel 
oil engine set at £3,112, and application has been made for sanction 
to a loan. 


Grangemouth.—The Council will transfer their electric lighting 
order to the Scottish Central Electric Power Co., provided a particular 
clause in the draft agreement proposed by the company is altered, and 
the Board of Trade do not refuse to grant an extension of the order, 
which expires at the end of 1909. 

Haslingden.—The Council, which is considering the question of 
putting its electric lighting order into force, has instructed the 
Borough Surveyor to report as to the cost of laying cables in the 
Streets and roads of the compulsory arca. 

Heston and Isleworth.— An electrical exhibition is to be held in the 
Baths Hall, Hounslow, from Feb. 17 to 26. 


Hull.—The Hull and Barnsley Railway Co. have applied to th 
Corporation for & supply of clectricity at their new pier on the 
Western Reservation. 


Indian Electrical Legislation.—The committee of the Bengal Cham- 
ber of Commerce have had under consideration the clauses of the 
new Indian Electricity Bill, and in a communication to the Secretary 
of the Public Works Department they express the opinion that 

The power to grant licences and the administration of the law generally 
should be vested in the Governor-General in Council. (According to the 
bill, the granting of all licences is left in the hands of the local Govern- 
ments; but the rule-making powers are reserved to the Governor. 
General in Council.) The committee state that the electrical industry 
in the country is at present in its earliest stages—is not yet firmly estab- 
lished, and enterprise is certain to be discouraged by hindrances which 
might be avoided. Expedition, simplicity, uniformity and continuity 
of procedure in the granting of licences are essential if the industry is to be 
given its best chance. Unless the law is administered by one central 
authority, it is difficult to see how these essentials— particularly that of 
expedition—can be secured, and the committee of the Chamber are con- 
vinced that they can only be secured by providing that the Government 
of India shall be that authority. If a complete scheme of decentralisa- 
tion is to be adopted, the procedure and experience already gained will 
cease to be available in practice, for it is doubtful whether the powers of 
control to be given by sec. 3, and the exclusive rule-making power pre- 
seribed by sec. 37, or even the establishment of advisory boards, will 
provide effectual means of securing uniformity. | 

Various suggestions are made for improving the bill, and particularly 
in regard to rights and privileges of consumers, variations of declared 
pressure, appointment and qualitications of electrical inspectors, methods 
of charging, eontracts, &c. 


Kingston-on-Thames.— The work of converting gas lamps to 
electric glow lamps in six roads is to be put in hand. 


Littleborough.—The Council have decided to take electricity in 
bulk from Rochdale Corporation, and to apply for sanction to a loan 


| of £3,500 for a distributing network. 
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Montreal.—The ratepayers recently voted in favour of the Muni- 
cipal Council expending about £2,000,000 in establishing electricity 
supply works. 


Obituary.—We regret to learn that Mr. Wm. Hy. Whitworth, the 
India Rubber, Gutta Percha & Telegraph Works Co.’s manager at 
Liverpool, died of pneumonia on Dec. 19. Mr. Whitworth was 53 
years of age, had been in the company's service since 1872, and was 
appointed as their manager at Liverpool eight years ago. 

We also regret to record the death of Mr. A. A. Whitlock, for 
about 11 years resident engineer of the County of London Electric 
Supply Co.'s Wandsworth generating station, and previously resident 
engineer at Dover electricity works. 


Personal.— By permission of the Postmaster-General (London), 
Mr. J. Lee, assistant traffic manager of the Post Office telegraph 
department, has left for India to assist and advise the East Indian 
Railway Co. in the reorganisation of their telegraph and telephone 
departments. Mr. Lee is granted 18 months’ leave for this purpose. 

Portsmouth.— Application hes been made to the L.G. Board for 
sanction to borrow £24,000, the cstimated cost of laying new electric 
light mains, &c., during the next three years. The first portion of the 
arc lighting scheme has been completed at a cost of £2,490. 2s. 3d., 
but the remainder of the scheme, for which it was proposed to borrow 
£5,000, has been postponed. Application has elso been made to the 
L.G. Board for sanction to borrow £2,490. 2s. 3d. for arc lighting. 


Private Bill Legislation.—In the bill of е Yorkshire Electric 
Power Co. power is sought to enable the company to issue pre- 
ference shares to the extent of one-half of the capital, provided the 
preference shares do not exceed the nominal amount of ordinary 
capital issued and fully paid. The bill also provides for the issue 
of a separate class of shares and the allocation to any such class of 
“ so much of the profits of the company as may be derived from any 
specified portion, or portions, of the undertaking." Power is also 
sought to raise the remaining capital as additional capital," and 
to pay а commission of 7} per cent. for underwriting or procuring 
subscriptions for any shares in the company." Power is also sought 
to enable the company to subscribe for shares in other companies to 
whom they may be giving clectrical energy in bulk, provided that 
the sum so invested shall not exceed £100,000. 

The bill of the Dunfermline & District Tramways Co. confers 
powers to extend the company's tramways system by constructing 
over 10 miles of additional route. Power is also sought to raise 
additional capital to the extent of £120,000, and to borrow on mort- 
gage an additional £40,000 ; to enable the directors to appoint one or 
more of their body to be managing director or managing directors, 
at а salary to be fixed by the directors, &c. 

In the order of the Wemyss & District Tramways Co. power is 
also sought to extend their system, to connect with the extensions 
at Lochgelly апа Auchterderran of the Dunfermline & District 
Tramways Co., and to construct a line from Kinglassie to Kirkcaldy 
via Inchdairnie Park, Strathore Road. Running powers are sought 
over certain lines of the Dunfermline & District Tramways Co., &c. 

In the provisional order which is promoted by Kirkcaldy Cor- 
. poration power is sought to construct and work additional tram- 
ways in and adjacent to the burgh ; to confirm agreement with the 
burgh of Dysart as to working of tramways; to extend the area of 
electricity supply, &c. 

А bill is being promoted for the incorporation of the Wimbledon 
& Sutton Railway Co. for the construction of an electric railway, 
commencing by a junction with the L. & S.W. Railway near Wim- 
bledon station, and passing from thence through Morden, Cheam, 
Merton and Carshalton to its termination at Sutton by a junction 
with the Croydon and Epsom line of the L.B. & S.C. Railway. The 
capital of the company is proposed to be fixed at £350,000, of which 
one-half may be raised by the issue of preference shares, with 
borrowing powers up to £166,666. It is proposed to enter into 
working agreements with the L. & S.W., the Metropolitan District 
and the L.B. & S.C. Railway Companies. 


Rochdale.—Sanction to a loan of £11,400 has been applied for by 
the Council for cable extensions, &c. 


Shoreditch (London).—The Council has reduced its charge for 
electricity for lighting arc lamps and signs outside shops, theatres, 
&c., to a flat rate of 2] per unit, subject to such supply being taken 
through a special meter, for which a rent of 1s. per quarter will be 
charged. 

South Africa.— A Government Bill is being promoted in the Cape of 
Good Hope for the expenditure of £427,500, including £10,100 for 
шарп extensions, and £10,000 for a wireless telegraphy installa- 
ion, 


Southend.—In future electric current is to be supplied to radiators 
at 134. per unit. Sanction has been applied for to a loan of £3,000 
for meters and house services, 
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Spain.— A decree recently issued by the Ministerio de Hacienda, 
Madrid, authorises a specia! credit of £3,600 for repairs of the Tangier- 
Ceuta cable. 


Walthamstow.—aA number of additional street lamps are to be 
converted from gas to electricity. After Jan. 1 the charge for power 
to consumers of 30,000 units and over per annum is to be reduced to 
ld. per unit. 


West Fife Tramways.—Col. von Donop has inspected the portion 
of the tramways between Moss-side-road, Cowdenbcath, and 
Church-street, Lochgelly (between two and three miles in length) and 
sanctioned its opening for traffic. 


Wireless Telegraph Notes. -A Times " telegram from Melbourne 
states that The conference of representatives of the Admiralty, the 
Commonwealth, New Zealand, and Fiji, which recently met here to 
consider the question of wireless telegraphy in the Pacific, recom- 
mends the establishment of high-power stations at Sydney, Doubt- 
less Bay (New Zealand), Suva and Ocean Island, and medium power 
stations in the New Hebrides and Solomon Islands. All the stations 
are to be controlled by the Commonwealth Government.” 

The Anglo-Russian Gazette " states that the Russian Govern- 
ment has inaugurated the installation of a chain of wireless tele- 
graphy stations, placing European Russia in direct communication 
with the furthest Eastern parts of Asiatic Russia. The intention 
of the War Department is to erect a number of intermediate stations 
extending from the Baltic seaboard to the Pacific coast of Eastern 
Siberia, and it is calculated that three or four stations will be suffi- 
cicnt to permit of messages being transmitted from St. Petersburg 
to Vladivostock. In recent trials it was found possible to transmit 
messages between stations on the Baltic and the Black Sea, a dis- 
tance of 1,240 miles. It is stated that the experiments produced 
the most favourable results when the weather was damp. Our 
contemporary calls attention to the opening which this departure 
may afford for the introduction of British wireless apparatus in 
Russia, and hopes the opportunity will not be Jost. 

Wolverhampton.—The Council have adopted the suggestion of the 
L.G. Board inspector at a recent inquiry that sanction to a loan of 
£15,000 (instead of £10,000) be applied for for the electricity supply 
undertaking. 


Workhouse Lighting.— Alterations of the Axbridge Guardians’ 
electrical plant have recently been carried out, at a cost of £153. 

Yarmouth.—The L.G. Board have sanctioned a loan of £574 to 
meet expense incurred since Nov. 11, 1908, in connection with the 
conversion of the public lighting from gas to electric, and the Board 
will entertain an application in respect of a definite scheme of public 
electric lighting. The General Purposes committee has, therefore, 
been asked to formulate a scheme. 


TRADE NOTES AND NOTICES. 


TENDERS INVITED. 

LAUNCESTON (Tasmania) Council require tenders for supply of 
about 1,100 tons of steel tram rails and fastenings. Tenders to the 
Town Hall, Launceston, or care of Messrs. John Terry & Co., 7, Great 
Winchester-street, London, E.C., by 4 p.m., Feb. 7. Conditions of 
tendering, specification, schedule and form of tender from the Town 
Clerk (Mr. C. W. Rocher), Town Hall, Launceston, or from Messrs. 
John Terry & Co. Ses also an advertisement. 

Ввтонтох Corporation invite tenders for the supply, delivery and 
erection of the following: (1) one 3,000 kw. three-phase turbo- 
alternator, complete with condensing plant, direct-coupled exciter 
and all necessary accessories, at their generating station, Southwick ; 
(2) (а) 1,300 н.р. 8,000 volt three-phase induction motor, to be 
erected complete on a combination bed-plate, and coupled up to two 
440 kw. d.c. generators to be supplied by the Corporation; (^) one 
300 kw. induction motor-driven balancing set and (c) h.t. switchgear 
of the self contained ironclad type to control the three phase induc- 
tion motors, and the incoming h. -t. feeder. The above are to be 
delivered and erected in the North-road substation of the Council. 
Specifications, with drawings and forms of tender, may be obtained 
at the office of the town clerk (Mr. Hugo Talbot), Town Hall, Brighton 
where tenders must be delivered by 10 a.m. of Monday, Jan. 10. 


Tenders are invited for the supply, delivery and erection at the 
Telephone Exchange, G.P.O., SYDNEY, N.S.W., of two junction line 
sections of common battery switchboard. Tender forms, specifica- 
tion, &c., from the Commonwealth Office, 72, Victoria-street, 
London, S.W. бее also an advertisement. 

Tenders are also invited for the supply of telegraph and telephone 
material to the Postmaster General's Department in SovrH ATS- 
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«THE ELECTRICIAN" ELECTRICAL TRADES' 
DIRECTORY AND HANDBOOK.—The 1909 Edition 
of the Big Blue Book, can now be supplied, price 8з. 6d., 
or post free in the United Kingdom, 93. 3d. The volume 
brings a great mass of statistical and technical data 
quite up to date, and the Directorial Division has been 
thoroughly revised and amplified. 

All branches of Electrical Engineering and Industry 
are fully treated, and Electro-Financial matters receive 
every attention in the new volume, which aggregates 
more than 2,000 pages. The Directory Division is 
complete and thoroughly accurate, and has been com- 
pletely revised, All mere lists of members of Societies 
and Institutions (so easily and cheaply available) are 
excluded, as quite unreliable for Manufacturers' and 
Dealers' purposes. The full set of valuable Statistical 
and Engineering Tables, &c., have been very carefully 
revised and extended, and are now issued in handy book 
form. These are included in the 1909 Big Blue Book, 
making it the most complete work of the kind ever 
ished. 


— 
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TRALIA. Tender forms, specifications, &c., from the Commonwealth 
Office, London, S.W. 


The Council of the INSTITUTION oF ELECTRICAL ENGINEERS 
invite tenders for the interior wiring and fittings for lighting and 
power at the premises of the Institution, Victoria Embankment, 
London, W.C. Copies of specification, plans and forms of tender 
from the consulting engineers, Messrs. Handcock & Dykes, 1, Vic- 
toria-street, Westminster, S.W. Tenders to the Secretary, Institu- 
tion of Electrical Engineers, 92, Victoria-street, S.W., by noon 
Jan. 10. 


The Tramways and Electricity committee of BELFAST Corporation 
invite tenders for one 1,500 kw. continuous-current turbo-dynamo 
and condensing plant. Specifications, with form of contract, from 
the city electrical engineer (Mr. Thos. W. Bloxam, M. Inst. E. E.), 
East Bridge - street. Belfast, and tenders to the Town Clerk, City 
Hall, Belfast, by 11 a.m. Jan. 10. 


Tenders are wanted for electric lighting in the new BELFAST 
District Asylum buildings on the Purdysburn estatc. Specifications 
from Messrs. Watt, Tulloch & Fitzsimons, 774, Victoria-street, 
Belfast. Tenders to the Chairman, Belfast Asylum committee, 
by noon Jan. 10. 


Tenders are invited for the supply of one electrically-driven pump 
to the City of MELBOURNE electricity supply department. Specifi- 
cation, plans, &c., from the Agents for the City Council, Messrs. 
Mellwraith, McEacharn & Co. Proprietary (Ltd.), Billiter-square- 
buildings, London, E.C., on and after Dec. 24. Tenders, addressed 
to the Chairman of the Electric Supply Department, Town Hall, 
Melbourne, by 2 p.m. Feb. 2. 


The Finnish Board of Roads and Waterways invite tenders for 
supply of an electric crane at Hanoi (Finland). Specification (in 
German) may be seen at 73, Basinghall-street, London, E.C. Tenders 
by noon, March 1, to the Ofverstyrelsen fór Vüg-och V attenbyggna- 
derna, Helsingfors. 


The Ministry of Marine, Rome, require tenders by 11 a.m., Jan. 11, 
for supply of electric lamps and lampholders. The upset price is 
£6,000. Specification may be seen at the Ministry, Rome, or at the 
Admiralty Offices, Spezia, Naples, Venice and Taranto. 


TENDERS RECEIVED AND ACCEPTED. 

Southwark (London) Council has placed an order with Sanders, 
Rehders & Co. for a Sarco” combustion recorder for the electric 
light station at £34. 10s. The engineer (Mr. D. M. Kinghorn) 
reported that the recorder had been in operation for six weeks on trial 
with satisfactory results). 


Barking Council have accepted the tender of the National Tele- 
phone Co. for the installation of street fire alarms at Loxford Bridge, 
Rippleside and Creeksmouth, at an annual rental of £34 for five 
years. 


Kingston-on-Thames Council have placed an order with Haydn 
Harrison & Co. for 30 Croydon type fittings for street lighting at 
£1. 10s. each. 


Southend Council have accepted the tender of the British Thom- 
son-Houston Co. for eight traction motors at £582 ; and that of 
Sidney Stone & Co. for steel tyres for tramear wheels, at 23s. each. 


Cleckheaton Council have accepted the tender of Siemens Bros. 
& Co. for cables. 


— ә 


Bermondsey (London) Council has placed an order with J. Howden 
& Company at £43. 28. 6d. for a steam combustion recorder. 


Commonwealth Tenders.—The Postmaster-General's Department 
Melbourne, have accepted the tender of H. W. Sullivan for supply of 
three Wheatstone bridges at £33 each. 

The Postmaster-General's Department, Sydney, have accepted the 
tenders of the British Insulated & Helsby Cables for copper tapes, R. 
Johnson, Clapham & Morris for copper wire and g. iron wire, J. À. Newton 
& Co. Proprietary for porcelain insulators, and 'Т. Zwicker & Co. for 
jointing sleeves. 

The Postmaster-General's Department, Adelaide, have accepted the 
tenders of R. Johnson, Clapham & Morris for g.i. wire and T. Zwicker & 
Co. for porcelain insulators. 


BUSINESS NOTICES. 
Messrs. Lacey, Sillar & Leigh announce that, owing to the appoint- 
ment of their junior partner (Mr. F. A. C. Leigh) as chief electrical 


engineer to the L. & N.W. Railway Co. the title of the firm in future 
will be Lacey & Sillar. 


Messrs. Watson & Whyte, 19, Waterloo-street, Glasgow, have 
taken the agency for Glasgow and district for Messrs. Feld Bros. & 
Co.'s new portable electric circular saw. 


Willie Walsh and Joshua Whitfield, electrical and ventilating 
engineers, trading as the Shipley Fan Co., Well Croft Works, Shipley, 
have dissolved partnership. Debts by Mr. Walsh, who continues as 
the Shipley Fan Co. Mr. Whitfield will carry on a similar business at 
Shipley. 


Submarine Signalling Patents.—Messrs. Haseltine, Lake & Co., 
patent agents and consulting engineers, 7 and 8, Southampton- 
buildings, Chancery-lane, London, W.C., are acting for the proprietor 
of three patents relating to Improvements in methods and appa- 
ratus for submarine signalling," who is desirous of making arrange- 
ments by way of liconce and otherwise for exploiting same and en- 
suring their development in this country. See also advertisements. 


Agencies Wanted. An electrical engineering firm advertises that 
it is open to take up two or three good agencies. 


Plant Wanted. Ап advertiser wants one 50 kw. and one 100 kw. 
second-hand three-phase 50 cycle 550-volt, dircet-coupled steam 
sets or, alternatively, three-phase generators of each size, to bo belt. 
driven from independent engines. 


Advertising Novelties.—The advertiser is ever on the look out for 
novelty, and at this season of the year he is particularly aler: in 
taking advantage of anything that comes his way which promises 
to attract special attention. There seems no reason why the playing 
card should remain outside the field of advertising devices. Is there 
not one side of the card that serves no useful purpose ? Messrs. 
Wellman-Seaver & Head (Ltd.) have answered this question by 
issuing packs of cards showing illustrations of some Corrugated 
Resistance Grids, forming a capital advertisement. These packs of 
cards will, we are sure, admirably serve their purpose. 


Golfing.—This exhilarating and healthful sport has numerous 
devotees amongst the electrical fraternity, who will be interested 
in a graphic illustration of a good game, in which Mr. A. J. Belfour 
is a player (and which is mounted in the centre of a large hanging card 
calendar) issued by the Life Association of Scotland. The portrait 
of Mr. Balfour is a very good one. 


CATALOGUES, &c. 


RoENTGEN-THERAPY IN Gyn=coLoay.—Messrs. Siemens Bros. & 
Co. have issued a pamphlet dealing with this subject, consisting 
substantially of two Papers by Prof. Albers-Schiinberg. They are 
interesting as showing the application of electricity to medical re- 
search. 


SILENT ELECTRIC CLocks.—Many electric clocks are possessed of a 
rather irritating click, so that it is certainly a step forward to find 
that Mr. G. B. Bowell, of the Silent Electric Clock Co., has been able 
to design a clock which is without this disadvantage. Ina catalogue 
he has recently issued the various ways and means by which this 
desirable end is attained is illustrated and described. Our readers 
will remember that these illustrations formed a part of the installa- 
tion at the Piccadilly Hotel, London, which was described in THE 
ELECTRICIAN in May, 8, 1908. 


A. E. G. SrEcrALITIES.— The A. E. G. (Berlin) send us three cata- 
logues dealing with their work. The first illustrates the A. E. G. 
flame arc lamp and contains some excellent photographs showing the 
lamp itself and a street illuminated by its mcans. The second goes 
fully intothe question of turbine-driven auxiliary machinery, and the 
third deals with one and three-phase turbo dynamos. 
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EXHAUST STEAM TURBINE INSTALLATIONS.—We have received 
from the Mirrlees, Watson Co. а pamphlet giving particulars of an 
exhaust steam turbine installation recently carried out at the Ardcre 
works of the Nobel Explosives Co. 


STEAM PrPES, &c.—From John Spencer Ltd., Wednesbury, Staffs., 
we have received a trade price list of wrought-iron tubes and fittings 
for steam, water and gas, also iron and steel lap-welded boiler tubes 
апа accessories, &c. 


Calendars, Diaries, &e.—From the Direct Spanish Telegraph 
Co. we have to acknowledge a copy of the well got-up hanging pad 
calendar which the company regularly issues, and which is a familiar 
feature in the principal commercial offices of the country. 


From Messrs. W. F. Dennis & Co. we have received a copy of the 
revised and up-to-date pocket edition! of their ** Useful Tables and 
Data," together with the Gresham pocket calendar for 1910. The firm 
state that the tables mounted on card have been much appreciated, 
and no doubt the present form will be found even more popular, as 
a number of useful tables for wire consumers are given, and both 
Tables and calendar are enclosed in a neat leathe- case which is 
very convenient for the vest pocket. 


Mr. Geo. Ellison, of Birmingham, sends us his usual monthly 
calendar, surmounted by a representation of what we believe is called 
a type of English Beauty, thus combining both utility and art. 


A handy little notebook has come to hand from Messrs. Thermit 


(Ltd.) containing interesting information in regard to Thermit welds , 


and welding, calendars for 1910 and 1911 and other useful information. 


Messrs. Venner & Co. have sent us card refills for their last year's 
calendar. 

From John Spencer Ltd. comes a useful revolving disc calendar 
for 1907 up to 1927. This should prove uscful, more especially as it 
is suitable for the vest pocket. 


The simple figures 1910 are not likely to strike one os affording an 
opportunity for originality, but the Morgan Reeve Co., of 12, New- 
gate-street, London, E.C., have, on a hanging card which they have 
sent us, made these everyday figures look unusually conspicuous. 
To realise what can be done in this way we suggest that our readers 
should write to the company for a copy of their card. 


From Messrs. Shand, Mason & Co., we have received a sheet 
calendar which contains a number of illustrations of the diffcrent fire 
engines mede by the firm. 


From Messrs. W. Geipel & Co. comes a copy of the 1910 edition of 
Letts handy waistcoat pocket companion, which contains, besides a 
quantity of useful information to electrical men, a policy of accident 
insurance which wise recipients will take care is filled up and d s- 
patched to the assuring company. 


The “ Practical Electrician's Pocket Book and Diary.’’—Onc of the 
signs of the New Year is the reissue of a number of pocket books, which 
endeavour to provide, in a condensed form, detail: about electrical 
engincering. Such books naturally view the industry from different 
points of view; some cater wholly for the high-class engineer and 
others simply for the wireman and electrical fitter. Certainly the 
best of those in the latter section is the '' Practical Electrician's 
Pocket Book and Diary," published by Messrs. S. Rentell & Co., of 
Maiden-lane, W.C., and which can be purchased for the small sum 
of Is. net. The general scheme of this book is, of course, well 
known to our readers, but this year the publishers have endeavoured 
to break the record with regard to up-to-dateness. As usual the 
entire contents have been subjected to a careful revision from cover 
to cover by specialists in each particular branch of the subject. 
Among the sections which have received this drastic treatment are 
those dealing with gas, oil and petrol engines, cotton rope driving, 
polyphase machinery, Osram and Tantelum lamps and time switches. 
Additional matter, dealing with the O.S. wiring systems, auto trans- 
formers, instructions to charge men and other subjects which is 
likely to be of interest to one at the present time, has now been in- 
cluded. А useful feature of the book is the diary and memorandum 
pages. Here are also included sheets of squared paper for curve 
plotting, and useful requisition and estimating forms for wiremen and 
others. The size of the book is convenient and it can easily be carried 
in the pocket. 

BANKRUPTCIES, LIQUIDATIONS, &c. 

The first meeting of creditors of Robt. E. Walker, electrical engincer 
&c., Eign-street, and 16, Widemarsh-street, Hereford, will take place 
on Jan. 5 at 2, Offa-street, and the public examination on Jan. 18 at 
the Shire Hall, Hereford. 

A meeting will be held at the offices of Messrs. Dickinson, Miller 
& Turnbull, 46, Grainger-street, Newcastle-on-Tyne, to receive an 
account of the winding up of the Eldon Electric Co., Ltd. 


PATENT RECORD. 


APPLICATIONS FOR PATENTS. 


Note. —The under mentioned Applications (except those marked t) are not open to 
public inspection until after acceptance of Complete Specifications. Those marked * are 
open for inspection 12 months after the date attached to them, if they have not been published 
previously tn the ordinary course. Names within parentheses are those of communicators 
of inventions. When complete Specification accompanies application, an asterisk ts affixed. 


November 29, 1909. 

27,715 HircH. Wireless signalling applicable to telegraphic and telephonic purposes. 
27,755 Lewis. Arc lamps 
27,757 NAVARRO. Supports or insulators for carrying electric conductors or cables. 
27.796 Timar. Insulating contacting electrical conductors from one another.“ 
27,816 SMITH MITCHELL, ASKHAM & Hey. Electric irons and other similarly heated 

evices. 
27,827 B.T.-H. Co. & Үоонс. 


Regulators for dynamo-electric machine. 
November 30, 1909. 
27.913 Bruty. Switch for electric batteries. 


27.922 Ст ARKE, CHAPMAN & Co. & Harris. Electric resistances. 


27,925 Scumipt. Ventilating, heating and purifying and creating radio- activity in its 
operation. (Date applied for, 1/12/08.)*t 
27,937 Сков. Controlling appliances for the electric lighting of vehicles. (Date applied 


for. 2,1 08. Comprised in application No. 28,120, dated 24/12/08.)* 


27,963 Coon. Seals or the like for incandescent electric lamps. 
27,968 WALKER. Dynamo-electric machines. 
27.972 Hay. Electric furnaces. (Date applied for, 19/6/29.)*t 


27,976 HENRI DE LAMINIERE & Soc. ANON. DES ACCUMULATEURS DE LAMINIERE. Accu- 
mulator plates. (Date applied for, 8/12,08.)*t 


December 1, 1909. 
27,984 Cairns & Carrns. Switches. 
28,024 Siemens Bros. Dynamo Works. (Siemens-Schuckertwerke G.m.b.H., Germany.) 
Overhead traction conductors for electric railways.“ 
28,053 Нит. & HARDIN G. Controlling an auxiliary electric circuit requiring a voltage 
which is lower than that of the source of electrical supply. 


December 2, 1909. 

28.105 Hanpcock & Dykes. Switches for electric circuits. 

28.143 Siemens Bros. & Co. & Riper. Insulating of electrical conductors. ® 

28,164 Ивет Е Electrical contact apparatus (Date applied for, 
/12/08.)* 

28,169 Siemens & HarskE Акт.-Свѕ. Electric telegraphic signalling installations. 
(Date applied for, 3/12/08.) *t 

28,184 STERLING TELEPHONE & ELECTRIC Co. (Telephon Fabrik Akt.-Ges. vorm. J. 
Berliner, Germany.) Electric switches.“ 


December 3, 1909. 
28,230 Jones. Electric resistances. 
December 4, 1909. 
28.333 Hunt. (Peter Smith Swan, India.) Electric ceiling fans. 
28.340 Newitt. Commutator grinder for dynamos and motors. 
28.302 Siemens BROS. & Co. (Siemens & Halske Akt.-Ges, Germany.) Telephone 
exchanges. * | 
28,363 э. e Hatske Axt.-Ges. Telephone exchanges (Date applied for 
; ? .) 
28,369 HoLroyp. Instrument for us? in stripping the ends of insulated wire or cables. 
December 6, 1929. 
28.402 CI EGO & CHAMEN. Lanterns for electric lamps. 
28.429 Wynne. Electric switch with lever motion and instantaneous make and break. 
28,430 Winn. Electric current leakage indicators. (Addition to No. 4.666,28.) 
28.452 Leper. Oscillating discharge circuits. (Date applied for, 5/12/08.)* 
28.462 Romer. [|ntercommurication telephone instruments. 
28,475 BALACHOWSKY & Caire. Driving axles of electrically-propelled vehicles. 


applied for, 5/12/08.)*1 
December 7. 1909. 


28,532 RoRINSDN & KvNocH. Electric detonators for explosives.“ | 

28,545 ErrmMann. Commutator device for wireless telegraphic signalling stations. 
(Addition to No. 10,15€6/08.)* | 

28,552 HARTMANN. Purification of liquids by electricity.“ 

28.55 5 М-Вкіре. Arc lamp.“ 

28,556 BARTHELET. Electrical heating. 

28.577 FEssENDEN. Methods of utilising radiant enerey. (Date applied for, 8,3,“ V.) 1 

28,579 Price & Patterson. Secondary storage cells or other batteries containing 
liquids. 

28.592 Lake. (Submarine Signal Co., U.S.) 
28,617 Harrison. (Electric Railway Improvement Co., U.S.) 
mechanical junctures between metallic bodies.* 

28,634 Loon. Electric heaters for liquids. * 
December 8, 1909. 
28,672 CHARLTON. Terminal for electric cables. 
28.692 Duxes. (Ges. fur Verwertungs Chemischer Produkte m. b. H., Germany.) 
facture of metallic incandescent Eodies for electric glow lamps.* 
28,699 Witson & WILSON. Spark coils. 
December 9, 1909. 
28,758 DupGEON & Cross. Operating the track points on electric tramways and railways. 
28,759 CHRISTIE. (Galvanische Metall-Papier Fabrik Akt.-Ges., Germany.) Dynamo or 
motor brushes. 
28.792 BARKER. Brakes for tramway or the like vehicles. 
28,804 Siemens Bros. Dynamo Works & Но меѕ. Electrical propulsion of ships. 
28,813 WassMER. Electric furnaces. 
28.825 Sıemens & HaLske Axr.-GESs. 
12/12 '08.)*t 
28,849 Binet & GUENNE. 


(Date 


Submarine signalling apparatus.“ 
Making homogeneous 


Maru- 


Telephone exchanges. (Date applicd for, 

Arc lamp casings. (Date applied for, 11/12/08.)*t 
December 10, 1909. | "A 

28.861 SAUNDERS & TAYLOR & Pratt. Metallic conduit systems used in electric wiring. 

28,907 Ркеѕтмісн. Electric arc lamps. 

28.941 B.T.-H. Co. (G.E. Co.. U. S.) Systems of electric motor control.“ 

28,947 Murray. Electric indicating and measuring instruments. T 

28,951 Burney & STERLING TELEPHONE & ELECTRIC Со. Intercommunication telephone 


systems. 
December 11. 1909. 
29,004 CLARKE, СнАРМАН & Co. & Harris. Electric contro! gear. 
29.020 Goopman & Keon. Trolley wheels for electric trams and the like.“ 
29,026 Raven. Electrical ignition apparatus for internal combustion engines.“ 


SPECIFICATIONS PUBLISHED. 


1908 SPECIFICATIONS. 


18.531 BESTETTI & SriNELLI. Single-phase induction motor. 

20,772 THomas & THoMas. Electrical relay devices. | 

22,873 Siemens & HALSKE Axt.-Ges. Process of producing tantalum. 
for, 16/11 07.) 

25.485 Hearn. Electrically-heated apparatus. 

25,763 THORPE & THoRPE METER Ѕуүмо. Electrolytic devices. 
12,663 /09.) 

26,198 LANCASHIRE Dynamo & Мсток Co. Woop & Мсі вор. 
dynamo-electric machinery. | 

25,223 Акт.-Свѕ. Brown. Boveri ЕТ Cie. Starting and governing electrically-driven 
ring-spinning frames. (Date applied for, 13,1/08.) 


(Date applied 


(Cognate application, 


Alternating-curren 


г ҸҸ 
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26,251 West. Electrical fuses. 
26.363 Von LEPEL. Distribution of energy by interrupted continuous currents, 
26.502 WawpREY. Electric shutter indicators. (Date applied for, 7/12/07.) 
26.752 FENNELL & Perry. Electric lamp-holders. (Cognate application, 3,556/09.) 
26.826 B.T.-H. Co. (С.Е. Co., US.) Silicon alloys | | 
26,929 Juttus Sax & Co & МнеАТ. Cluster lamp-holders for electric incandescent lights. 
27.624 Ѕмітн & Deakin. Electroplating barrel apparatus. | . 
28,075 BiLARD. Supporting arrangement for plates and electrodes for batteries and 

accumulators. 

1909 SPECIFICATIONS. 


92 ALLGEMEINE ELEKTRICITATS Ges. Electric transformer distribution systems. 
(Date applied for. 2/1/98) 
466 B.T.-H. Co. (C.E. Co.. U.S.) 
due to electric traction systems. 
604 NicHorsoN. Telspkone circuits. 
786 B.T-H. Co. (A. E. C.) Alternating-current dynamo-electric apparatus. (Addi- 
tion to No. 23.288,02) 
1,009 BarpriELD. Attachment of telegraph and similar line wires to insulators. 
1.414 & 1.415 Berry. Electrical heating apparatus. 
2.217 Curtis. MAcKLEYW & АрАМ5 Mro. Co. 
Switches. 
3,180 IrrLAuD. 
th? like. 
5.080 LAKE. (Cutler-Hammer Mfg. Co.) Multiple switch starters. 
& 893 KiRCHHOFER. Self-winding electric clocks. 
6.809 CLAREMONT & STRATTON. Steel armouring of electric cakles. 
7,932 OwgN.. d for covering wire or elcctric conductors with an insulating 
material. 
8.105 Hansen. Circuit-breaker. 
8.315 WATERMAN. Electrically-operated valves. 
10,003 Horn. Arraneement of connections for electric tension measurement apparatus 
of dynamometric construction. (Date applied for, 27/4/08.) 
11,209 ко Lorp. Splicing ear for electricity conductors (Date applied for, 
1.10.08.) 
12.857 OtivER. Telephonic recsiving and transmitting apparatus. 
13.433 Емові. Electric fuss. 
14,972 WurDpERLIC A & HuGHes. 
dition to No. 25,398 07.) 
15.081 VaN DAALEN. Electric dynamos and motors. 
16,225 BuNET & BADIN. Apparatus for the production of electric arcs intended for the 
formation of compounds of oxygen and nitrogen. (Date applied fcr, 30/11/08.) 


Devices for neutralising inductive disturbances 


Electromagnetically controlled clectric 


Electric control switch for machine hammers, rams, cranes, lifts and 


Raising and lowering of arc lamps and the like. (Ad- 


NEW COMPANIES, STATUTORY RETURNS, 
MORTGAGES AND CHARGES, &c. 


NEW COMPANIES. 


BROUGHTON MACHINERY CO. (LTD.) (106,481.) — Reg. Dec. 16, capital 
£1,C00 in £1 shares, to take over the business of a dealer in electrical 
and mechanical machinery carried on at Broughton as the Electrical 
and Engineering Stores. Private company. First directorsare C. L. 
Turner and S. W. Robinson. 


COMPAGNIE GENERALE ELECTRIQUE DE LA CHAMPAGNE (LTD.) 
(106,408.)—Reg. Dec. 13, capital E89, 000 in £4 shares, to instal and 
exploit works for the distribution of electric power in the Valley of 
Guippe (Rheims) and in Aisne, Ardennes, Marne (France) and else- 
where, to build works and transport lines in the Department of Marne 
and the bordering departments for the production, transportation and 
distribution of electric power. First directors, J. Bouchet and H. 
Lamort (man. director) and others (if any) to be appointed by the sub- 
scribers. Reg. office, 1, Broad street place, London, Е.С. 


ELECTRO SCRIP SIGN CO. (LTD.) (1C6,453.) – Reg. Dec. 15, capital 
£1,000 in £1 shares, to acquire the exclusive right to manufacture and 
deal with a patent luminous sign to be called the Electro Scrip” in 
the United Kingdom and British Dominions. Private company. First 
directors are А. S. Newmark, A. Rapoport and E. Klaber. Reg. 
office, 16, ITolborn.viaduct, Е.С. 

ELECTROMETALLURGICAL SYND. (LTD.) (106 595.) - Reg. Dec. 17, 
capital £1 250 in 28. Ed. shares. to acquire certain options to work and 
exploit patents, to acquire land and call for electrical power, to adopt 
an agreement with C. J. Head and W. D. Rock, and to carry on the 
business of manufacturers of ferro chrome or other alloys, &c. Reg. 
office, 25, Victoria-strect, Westminster, S.W. " 

HILO IGNITION (LTD.) (1С6,508.) - Reg. Dec. 17, capital £59,000 in 
£l shares, to acquire certain inventions relating to a system of igni- 
tion for internal combustion engines known as tho ** Hilo” ignition 
and E. C. Leachman. and to carry on the business of manufacturers of 
und dealers in ignition devices, magnetos, electrical appliances, 
motors, &c. Private company. First directors, C. Leachman, J. M. 
Postans and W. Frost. Reg. ойісе, 17, Fenchurch-street, London, E.C. 


LUMINATOR WATER CO. (LTD.) (1C6,460.)—Reg. Pce. 15, capitul 
£25,C00 in £l shares, to carry on the business of electricians, engi- 
neers, machinists, &e. Private company. 


STATUTORY RETURNS. 


HOVE & WORTHING ELECTRIC TRAMWAYS CO. (LTD.)—Return to 
Juno 30 gives capital as £100,C00 in £5 shares. Nine shares taken up. 
£45 paid. Mortgages and charges, nil. 


McKENZIE, HOLLAND & WESTINGHOUSE POWER SIGNAL CO. (LTD.) 
In return to Nov. 3 capital is £20,000 in £1 shares All shares taken 
up. 4s. per share called up. £4,0C0 paid. Mortgages and charges nil. 


MANSFIELD & DISTRICT TRAMWAYS (LTD.)—The capital in return 
to March 12 (tiled Nov. 30) is £130,000 in £1 shares (80,C00 preference 
and 50,000 ordinary). 60,000 preference and 27,836 ordinary shares 


taken up. £43,611 paid. £44,2¢5 considered as paid. Mortgages 
and charges, £70,000. 


——— — ооо 


NALDER BROS. & THOMPSON (LTD.) — In return to Nov. 12 capital 
is £22,500 in £1 shares (10,000 preference and 12, 500 ordinary). 8,256 
preference and 11,125 ordinary shares taken up. £9,581 paid. £10,000 
considered as paid. Mortgages and charges, nil. 


MORTGAGES AND CHARGES. 


PAIGNTON ELECTRIC LIGHT & POWER CO. (LTD.)—Particulars of 
£5,000 debentures created Oct. 15, 1909, filed pursuant to section 93 
(3) of the Companies (Consolidation) Act, 1908, the amount of thé 
present issue being £900. Property charged : The company's under- 
taking and property, present and future, including uncalled capital. 
No trustees, 


CITY NOTES. 


e] 


MEMORANDA (Dec. 30).—Bank rate 44 per cent. (since December 9, 
1909). Price of silver, 244d. per oz. Consols 8211—82;i for money: 
822—821 for account. Consolas Pay Day, Jan. 5; Stock and Shares 
Continuation Days, Jan. 11 and 25; Ticket Days, Jan. 12 and 26. 
Pay Days, Jan. 13 and 27; Mining Shares Carry Over Day Jan. 10. 

Prices or METALS (London).—Copper, cash, 614; three months 
623.. Lead, English, 14—14j ; foreign, cash, 1316; three months, 
141; Spelter, cash, 25—295}. Tin, English, 151—155; foreign, cash, 
154; three months, 155}. Iron, Cleveland, cash, 51/14, and three 
months, 52/2. Magnet Steel (price supplied by W. F. Dennis & Co.) 
£55. 


A.E.G. (BERLIN).—This company contemplates various extensions 
to its works. A plot of land nearly 300 acres in extent has been pur- 
chased on the shipping route between Berlin and Stettin, lying between 
Spandau and Henningsdorf, with a water frontage of 1,500 metres. A 
number of concessions for the utilisation of foreign water-power are 
under consideration, but it is not considered desirable to give particulars 
at present. The chairman stated at the recent meeting that orders were 
coming in more frecly, and there was every prospect that they would 
shortly have more orders on the books than last year. From the com- 
mencement of the present financial year to Oct. 31 the turnover and orders 
on hand together totalled 253,000,000 marks (£12,650,000), against 
257,000,000 marks (£12.850,000) at the corresponding period last year. 
A dividend of 13 per cent. was declared. 

CALCUTTA ELECTRIC SUPPLY CORPN. (LTD.)—The number of units 
delivered to consuiners during the four weeks ended Nov. 26 were 
581,£67, compared with 358,911 units in the corresponding four weeks 
of 19C8. 


CHADBURN'8 SHIP TELEGRAPH CO. (LTD.)—An interim dividend 
has been declared on the ordinary shares at the rate of 6 per cent. for 
the nalf-year ended Sept. 50. 


DIRECT WEST INDIA CABLE CO. (LTD. )—The directors have declared 
an interim dividend at the rate of 6 per cent. (1s. Sd. per share!, tax 
free, on the ordinary shares for the past half-year, payable 31st inst. 


HALIFAX & BERMUDAS CABLE CO. (LTD.)— The directors have 
declared an interim dividend at the rate of 5 per cent. (2s. 6d. per 
share), tax free, on the ordinary shares for the past half-year. 

MELBOURNE ELECTRIC SUPPLY CO (LTD.)—At the meeting on Thurs- 
day the directors’ report (abstracted in our issue of Dec. 17) was adopted. 
Mr. R. P. Sellon (managing director) said the board hoped to have Mr. 
Clements (the managing enginecr) home from Australia shortly, and they 
intended, with his assistance, to go into the whole question of depreciation. 


METROPOLITAN RAILWAY STAFP.—The Metropolitan Railway Co. 
announce that satisfactory settlements have been arrived at with the 
whole of their employés in the trafic and permanent way depart- 
ments. The altered conditions of service, &c., come into effect this 
month, and the settlement covers the pericd up to the end of 1913. 


STOCK EXCHANGE NOTICES.—The Stock Exchange committee have 
appointed Jan. 5 a special settling day in and granted a quotation to a 
further issue of 30,000 £5 fully and partly paid ordinary shares of the 
United River Plate Telephone Co., and have appointed Jan. 6 a special 
settling day in £700,000 5 per cent. first mortgage debenture stock (ex 
interest paid previous to June. 1909) of the Para Electric Railways d 
Lighting Co. The committee have been asked to grant quotations to 
850.000 vendors’ 30 year 5 per cent. gold bonds of the Kaministiquia 
Power Co. and £300,000 5 per cent. first debentures of the Manaos Tram- 
ways d: Light Co. 

SUNDERLAND DISTRICT ELECTRIC TRAMWAYS CO. (LTD.)J—For the 
year ended Oct. 31, after providing for interest (£9,730). the accounts 
show a loss of £780, bringing the total loss to date to £14,604. During 
the year the traflic receipts fell off by £1,319, but a saving was effected 
in working ex penses of £2,108. 

WESTERN UNION TELEGRAPH CO.— The report for quarter ended Dec. 31 
states that there was a surplus at July 1, 1909, of $17.269.277.83, and the 
net revenues for the quarter ended Sept. 30 were $1.929,275.53. Appro- 
priating for dividend of 1 per cent., paid Oct. 15, $747,492. and interest 
on bonded debt, $433,062.50. left surplus Sept. 30 of $18,017,998.86. 
The net revenues of the quarter ended Dec. 31, based upon nearly com- 
pleted returns for October, partial returns for November, and estimating 
the business for December, will be about $2,000,000. and after deducting 
interest on bonded debt, $433,062.50, the net earnings for, the quarter 
will be $1,566,937.50. Dividend of $ per cent. requires about $747,618, 
deducting which leaves a surplus of $18,837,318.36. 
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ELECTRIC TRAMW 


LINE. 
Aberdeen Corporation 
Airdrie ......... eee 
Anglo-Argentine .......... 
Ayr Corporation .......... 
Baker St. & Waterloo Ry... 
Pany „ "c 


Bomba n 
Bournemouth Corporation. . 
Bradford Corporation 
Brighton Corporation...... 
Bristol Trams & Carriage .. 
Burnley Corporation ...... 
Burton Corporation ...... 
Bury Corporation ........ 
Calcutta Tramways Co..... 
Camborne-Redruth ...... 
Cardiff Corporation 
Сауећіії.................. 


Central London Railway 


Charing C., Eus ton & H'steac 
Chatham & Dist. Lt. Куз... 
City & South London Rly... 
City of Birmingham ...... 
Colchester Co ation .... 
Cork Electric Trams Co..... 
Croydon Corporation ...... 
Devonport & Dist. Trams .. 
Dover Corporation ........ 


Dublin & Lucan Railway . 


Dublin United ............ 
Dudley-Stourbridge ...... 
Dundee Corporation ...... 
East Ham Council ........ 
Exeter Corporation........ 
Gateshead & Dist. Trams .. 
Glasgow Corporation ...... 


Hartlepool Tramways 


Hastings Elec. Trams Co. .. 


Hull Corporation 
Шога District Council 
Ilkeston District Council .. 
Ipswich Corporation ...... 
Isle of Thanet Co. ........ 

атом ) 

eighley Corporation...... 
Kidderminster & District .. 


Kilmarnock Corporation 


Lanarkshire Trams Со. .... 
Lancashire United ........ 
*Leamington .............. 
Leeds Corporation ........ 
Leicester Corporation...... 
Leith Corporation ........ 
Lincoln Corporation 


Liverpool Corporation 


Li 1 Overhead Rly. .. 
Liandudno&ColwynBayRy. 
*London County Council .... 
London United .......... 
Lowestoft ....-. ene wees 
Maidstone Corporation .... 
Manchester Cerporation.... 
Mersey Railway .......... 
Merthyr .......... IT 
Metropolitan Dist. Railway.. 
Metropolitan Elec. Trams .. 
Middleton 
Nelson Corporation 
Newcastle-on-Tvne Corp. 
Newport (Mon.. ))) 
Northampton Corporation. . 


Oldham, Ashton & Hyde . 


Oldham Corporation ...... 
Perth (N.B.) Corporation .. 
Ferth (W.A.) Elec. Trams .. 
Peterborough ............ 


Portsmouth Corporation 


Potteries ...... Tm 
Preston Corporation 
Rotherham Corporation.... 
Rothesay ...... ОЯТ 
Salford Corporation ...... 
Sheerness ....... 99 
Sheffield Corporation 
Singapore Trams. 
South Metropolitan 
South Stafís.............. 


* Southend Corporation 


Southport Tramways ...... 


Stalyb'dge.Hyde,&c., It. BJ. 


Sunderland Corporation.... 
Sunderland District ...... 
Swansea Trams .......... 
Swindon Corporation 
Taunton ......- m 
Tynemouth and District.... 
Tyneside Trams Co. ...... 
Wallasey District Council .. 
Walsall Corporation ...... 
Warrington Corporation.... 
West Ham Corporation .... 
Weston-super- Mare 
Wolverhampton Co. ...... 
А. ымы тесе ро Corpn. .... 


Worces 
Wrexham 
Yorkshire W.R. Trams 


Yorkshire Woollen District.. 


(a) These comparisons are with the correspondi 
*Partly electrical. t Minus 3 days. 1 Minus 2 dox $ 
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ELECTRICAL COMPANIES' SHARE LIST. 
Lr т Prio) | RATE | n... | BUSINESS 


NAME. 


Electricity Supply. 


10! 5/0 | Bournemouth & Poole Elec. Sup. Ord. .... 


10 4/6 | Do. 44 per Cent. Cum. Pref.. .. 
Do. 6 per Cent. Cum. Second Pref. ...... 


41% tDo. 4i Ir Cent. Deb. Stock (red.) ...... 
ley ( 


2/0 | Brom ent) El. Lt. & Power Shares.... 
44%, o Do. Ist Debs..... 
4/6 Brompton & Kensington Elec. Sup. Ота. .. 


Charing Cross (W. End 


44% | Do. 4} per Cent. Deb. Stock (red.) 
2/3 | tDo. City Undertaking 4155 Cum. Pref. 
2/0 | Chelsea Electric Supply Ота............... 


5 

$ 

. 143% | 100. 4j рег Cent. Deb. Stock (red.) ...... 
0| 5/0 City of 

0 


ndon Electric Lighting Ord. .... 
6/0 Do. 6 per Cent. Cum. Pref. ............ 


41% tDo. 4} per Cent. 2nd Deb. Stock (red.) 
+ Courty of Durham Elec. P. D. Ord......... 
| 50; Do. 5 per Cent. non Cum. Pref. ........ 
4/0 County of London Elec. Supply Ord. ...... 

| 6/0 | Do. б per Cent. Cum. Frei. 
44% | tDo. 4} per Cent. Deb Stock (red.) ...... 
| 41% Do. Second Deb. Ѕіоск ................ 
| 2 Folkestone Electricity Supply Co. Ord. .... 
: 2/6 Do. 5 per Cent. Cum. Pref. ............ 
| 4% Do. 4} Ist Deb. Stock (red) 
4/0 | Hove Electric CREE От4............... 
| 4/0 Kensington & Knightsbridge Ога.......... 
Do. per Cent. Ist Pref. .............. 

4% | Do. 4 per Cent. Deb. Stock (red.) ....... 
4% | Kensington & Kngtbg. Co. & Notting Hill 
Co. ( Joint Station) 4%, Deb. Stock (red.) .. 

41% Kert Elec. Power Co eene 


3! 1/92 | London Electric Supply Ord. ............ 
5: 3/0 | Do. брег Cent. Pref......... ... 
4% Do. 4 per Cent. Ist Mort. Deb .......... 


Metropolitan Electric Sup. Ord. .......... 
Do. 41 per Cent. Cum. Pref............. 
‚ | tDo. 44 per Cent. Deb. Stock Ist Mort.... 
6% | tDo. 3l rer Cent. Mort. Deb. Stock (red.) 

| Midland Elec. Corp. for P. D. 1st Mort. Deb. 


3 ^? | Newcastle Elec. Supply ОтЧ............... 


59, | Do. 5 per Cent. non Cum. Pref. ........ 
41% fDo. 41 per Cent. ist Mort. Deb. ........ 
% | North Metro. Elec. Power Sup. 5 Morts..... 
6/0 | Notting Hill Electric Ord. sw EE EUER 
2/6 | Oxford Electric Ord. .................... 
49 Do. 4 per Cent. Deb. Stock 
5/8 | St. James & Pall Mall Elec. Ота........... 
3/6 | Do. 7 per Cent. Рге{................... 
31% | tDo. Wi per Cent. Deb. Stock (red.) ...... 
zi mithfield Markets Electric Sup. Ord....... 
4/0 | South London Electric Supply Ord......... 
5% | tDo. 5 90 Ist Mort. Stock (red.).......... 
© | South Metrop'n Elec. Lt. & Power Ord. .... 
0/84 Do. 7 per Cent. Cum. Prei 
41% | 20. 2 Ist Deb. Stock (red.)............ 
2/6 | Urban Electric Suppiy Ота. isch eed 
2/6 Do. 5 per Cent. Cum. Pref. ............ 
41% Do. 4} per Cent. Ist Mort. Deb. ........ 
5/0 | Westminster Elec. Sup. Ота............... 
2/3 | Do. 4} per Cent. Cum. Pre 


Electric Railways and Tramways. 


49, | Baker St. & Waterloo 495 Perp. Deb. Stock 
n» Bath Elec. Trams Pref. Ord sys quid ou pes 
0/6 | tDo. 5 рег Cent. Cum. Pref. ............ 


„|44°, | De. 41 Ist Mort. Deb. Stock (red.) .. 
; 44% +В'һат & Midland Trams 44 Ist Deb. Stock. 
10 6% Bristol Tramways & Carriage Ord. ........ 
10| 4% | Do. Cum. Pref. (fully paid) 
„| 4% Do. 4 per Cent. Debs. ................ 
10! .. British Electric Traction Ord. ............ 
10| 3/0 Do. брег Cent. Cum. Pref. ............ 
5% Do. 5 Cent. Perpetual Debs............. 
419, | Do. 4} per Cent. 2nd Deb. Stock. ....... 

„| 3% | Central London Ordinary Stock .......... 
‚| Lt Do. 4 per Cent. Pref. Stock ............ 
240% | Do. Deferred Stok eee 
100 4% Do. 4 per Cent. Рерѕ.................. 


4% |tCharing X, Euston & Hmpstd Per, Dez Stk 


5 2/6 | City of Birmingham Trams, 5 % Can Pref. 


100| 4% | Do. 4 per Cent. Ist Mort. Dees 
‚ | 1395 | City & South London Rly. Con Crd. ee 

.| 5% | Do. 5 per cent. Perp. Pref. (1691) ...... 
5% | Do. (189⁰ẽn.¶ é 

5% Do. (190 1)) . 8. 

5% | Do. (108) . . . 

4% Do. 4 per Cent. Perpetual Debs......... 


10 6/0 | Dublin United Trams, 6 per Cent. Pref..... 
10! .. Gateshead and District Trams Ord......... 
10l .. | Gt. Northern & City Rly. Pref. Ord. (4%).. 
10| 4/0 | G. Northern, Picc. & Brompton 4% G. Pf. 


‚| 4% | tDo. 4 per Cent. Deb. Ѕїсск ............ 
5 2/0 | Hastings & District Elec. Trams, 6% C. P. 
. 149% | Do. 44 Deb. Stoch. 
10| 695 | Imperial Tramways Ord. ........... 
10| 6% Do. 6 per Cent. Pre... 
. 141% Do. 41 per Cent. ОеЬз................. 
5, 1/3 |ti. of Thanet E. T. & Lt. 5 per Cent. Pref. .. 
‚| 4% Do. 4 per Cent. Deb. Ѕїоск ............ 
10) 5/6 | Lanarkshire Tram wass 
‚| 5% |tLancs. Utd. Trams, 5% Prior Lien Deb. Stk. 
10. .. Liverpool Overhead Railway Ord. ........ 
10| 5% | Do. 5 per Cent. Prei. 
‚| 4% | Do. 4 per Cent. Deb. 
10, 2/6 | London United Trams, 5% Cum. Pref. .... 
4% | tDo. 4 per Cent. Ist Mort. Deb. Stock.... 

КА Mersey Con. Ord. Stock ................ 
10% | Metropolitan Elec. Tramways Ord......... 

: Do. eferred ...................... 

0/6 Do. 8 per Cent. Cum. Pref. ............ 

t. |44% | fDo. per Cent. Deb. Stock. 
t.| 1% | Metropolitan Railway Consolidated........ 
t. 22% Do. Surplus Lands Stocks N 
t. 34% Do. sl per Cent. Preference........ P 
t. 31% Do. 31 per Cent. A" Preference ...... 
t. 31% | Do. Зі per Cent. Convertible Pref. ...... 
t. |3 % | Do. 3} per Cent. Debenture Stock. 


Deo. 29. | YigtipEr. 


DIVIDEND 
Dug. 


a. 
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3/6 | Do. 7 Cent. Рге is езж. sirain 7 
Central Elec. Sup. Co. Ys Guar. Deb. Stock 98 


City) El. Sup. Co. 
2 Do. 4j per Cent. Pref. ................ 
4% | tDo. 4 per Cent. Deb. Stock (red.) ...... 


— pd ah ie (ub — (mb bunt о-о 
n= ча O OWON Aa a O OF 


GO OO м-- Ф: CAD 


— 
сә 


— — Qc — — 
82080068 


— - — 
- о-о ыы] 


— 


А tNewcastle & Dist. Elec. Ltg. 1 per Cent. Deb. 


OQ-—-NwNOOO00- NO 


—— . ————————————————«-————————————— OO 


SO PANAN (л> А Ф Oo d Сл Ф ALG d dd Ud ОСЛА Ф А сл © d O da C 4» сл RO e, 


в-а pb put LP 
ж 8 Soo с оО · 


oo 
ооо 


— 


— Pu we 


AU 4- сл 4 > сл ©) фр су сл.» А Ссл ә Осло > 


— — 


мом ооч моо CONG: ==: 


СОО ООСО ООС ООСО OOo Occcoo o 


Lnd 
, OOO +. A. · 


т} 


DO. Qo: 
о OO COO 92000 о 


со Фол NNS ONUN > 


ted 


— —— 


-O 
dea 
с.с о Оооо о с 


Ф МО м-ф ел. | 


— 


Feb, Aug 
Jan, July 


April, Oct 
an, July 
ar, Lept 

Mar, TE 

ju July 
pril, Oct 

Jan, July 

June, Dec 

hee July 
une, Dec 

jn July 
eb, Aug 

Feb, Aug 

Jan, July 


March .... 
March .... 
jan July 

eb, Aug 
Feb, Aug 
ү July 

eb. ... 
April .... 


Feb, Aug 
April, Oct 
April, Oct 
April, Oct 
April, Oct 
Mar, Sept 
Jan, July 


Feb, Aug 


Feb, Aug 
Feb. Аче 
Jan, July 
Mar. Sert 
April, Cct 


¢ P 
е a 
| * 
———— :::..... Oc —T—ĩ— —— р 
C —————Б .—— —— 


Feb, Aug 
April .... 


Jan, July 


J мш Ru coc ED REM).  — — — ——— — 
In calculating the yield allowance has been made for accrued interast c it «or ior rade mption, 
‚1 Ex Dividend. t The London Stock Exchange Committee have declined to quote these. 


е e > ù © ө ө ө ò ù č s; a е 
* p’ o * e К ө 9» а @ @ , — s 


Cx 


ELECTRICAL COMPANIES: 


RATR 
PER сент. DIVIDEND 
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| DEND Bes. Bes. iu 


| Electric Railways and Tramways— Continued. 


31% | Met. Rly. 3} per Cent.“ A" Deb. Stock. 91 —93 
.; «+ | Metropolitan District Railway Ord....... 84—19 
| .. | Do. Extension Pref. (5 per Cent.)...... 50 —92 
31% | Do. Assented Ext. Pref. (Int. Guar. by 
Und. Elec. Rlys. Co. of London, Ltd.) 66 —68 
30% | tDo. 3 per Cent. Consoltd. Rent-charge, 75 —77 
4% Do. 4 per Cent. Midland Rent-charge, 99 —102 
„ЗО Do. Guar. Stock 4 per Cent....... VER —99 
6% Do. 6 per Cent. Perp. Deb. Stock.. :“1 — 143 
| 40% Doe. A der Cent Бїиїо................ 93 —95 
5, | New Gen. Tract. 6 per Cent. Cum. Pref.. —} 
l| .. | Potteries Electric Traction Ord. ........ —} 
107% Do. Sper Cent. Cum. Pref............ --} 
410% | Do. 4h per Cent, Deb. Stock.......... 84 —87 
| 0:7, S. Met. Elec. Trams. & Ltg. 6% Cm. Pref. i—} 
4% Do. 4 per Cent. Deb. Stock.......... 67 —71 
) 5% , Sunderland Dist. Elec. Trms. 5% IstMtDb.| 68 —73 
| .. | Undered E.Rys.Lon. 6% In. Eds. wi thcoup q 34 —36 
5%, Do. 5% Prior Lien Bonds Pee Vea 100 —101 
41% Do. 41% Bonds with coup. 4. 88 —90 
s .. | Do. 4 per Cent. Ist Power Ho. Obs. 97 —99 
5, .. | Yorkshire (W. R.) Elec. Trams. Ord....... 1 
|. | Do. 6 per Cent. Cum. Pref...........| 114—2} 
41 Do. 4} per Cent. Ist Debs............. /9 —83 
Electric Manufacturing, &c. 
| 44°, tAncho Cable Co. 4} % Deb. Stock ....| 100 —102 
| . , Aron Electricity Meter Ord............. б} 
7 d. | Do. 6°Сит.Р!._.................. 11 — 1 
| 1/7. ! Babcock ir Wilcox Ord . 4$—41 
1 Do Praf eee. euasit ak 1; —] 
S 4/0 British jusulafed & Helsby Cables Ord.. 7 —7 
у 3/0 | Do. брег Cent. Preeꝶmw q 

41% Do. 4} per Cent. Ist Mort. Deb. (red.) . 101 —104 

41% British Thoms'n-Houst'n 41% Ist Mt. Db. 89 —94 

5 . | British Westinghouse 6 per Cent. Pref..... 1— | 
] 6% | Оо. брег Cent. Prior Lien Dbs. (rd.)..| 98 —100 

o | Do. 4 per Cent. Mort. Deb. Stock...... 1—50 

44% Brush E. Eng. Co. 41% Perp. Ist A e 4] —46 

47%  fDo. Perpetual 2nd Deb. Stock.. 25 —29 
5 5, 0 Callender’s Cable Con. Ord............. :0 —101 

1 ae | tDo. 5 per Cent. Cum. Pref........... $1—51 
49 Do. 43 per Cent. Ist Mort Debs. (red.) 1024—1044 

| Castner-Kellner Alkali Coo 21—21 
E Do. 4} rer Cent. Ist Mort. Deb. (red.)..| 105 —108 

7 d. ‘tChadburn's (Ship) Telegraph Ord. ...... # —1 

'0/7,| Do брег Cent. Cum. Pref. .......... ] —1 
10/7, Consolidated Electrical Со............. 1—1 
' 0% | Consolidated Signal Со................. i—l 
90,7. Do 6 per cent. Cum. Pref. .......... H—Hü 
| 3/0 | *Crompton & Co. (Nos. 1 to 85,000)...... —1 
) 59, ' Do. SperCent. Ist Mort. Debs. (red.). 90 —93 
|. 0/7, 1 Davis & TIMMINS ONE КГ к 
ligi ' Dick, Kerr & Со. От4................... 1 —1 
› О'7+. Do. брег Cent. Cum. Pref........... 19 14» 
41% tDo. 4 per Cent. Deb. Stock 98 —101 
, .. , Edison & Swan United ( A' Sh.) (£3 pd.) $5— 19 
Yo ceu Do» (ES D uk vo IE Rn 1 —14 

40% Do. 4 per Cent. Mort. Deb. Stock (red.) 61 —65 

^o | Do. 5 рег Cent. 2nd Deb. Stock.. 81 —81 

„  Edmun?json's Elec, Corp. Ота... «е.а 1— € 
' .. | Do. брег Cent. Cum. Рге{........... 1—i 

41% Do. 41 percent. Ist Mort. Deb. (red.). 57 —60 
" xw, Electric Construction Со............... ta — f& 
2,9, Do. 7 per Cent. Cum. Pref........... 14—18 

4% | Do. 4 per Cent. Регр. Ist Mort. Debs...| 62—67 
50% | Ferranti Ltd. 5 per Cent. Ist Mt. Db. 3t 681 --74| 
S/0 tGeneral Electric (1900) 5% Cum. Pref. 74—81 

4% Ро. 4 per Cent. Ist Mort. Debs 23 —87 
5/0 ' Henley's Telegraph Works Ordd 12 —12} 
219. DO. Alper Conte Prete «eer eee 5 —5i 

40% Do. 4! per Cent. Ist Mort. Deb. Stock | 104 —106 
1£'9 tindia Rubber, Gut. Per., &c., Works....| 15 —15 
5:0 , tDo. 5 per Cent. Cum. Pref. .......... 104—104 

4% Do. 4 per Cent. Debs. (red.) ....... ...| 98 —1 

.. | National Elec. Construction Co. ........ i 

.. | Richardsons, Westearth & Co., Ltd. Ога 12— 43 

.. ^ Do. 6 per Cent. Cum. Pref. .......... 5—kt 
41% Оо. 4 per Cent. Регр. Deb. Stock.. 82 —85 

: Simplex Conduits Ort.. 11 

s Do. 6 per Cent. Cum. Pref. .......... 5 —5} 
12/0 Telegraph Construction & Maintenance..| 341--36 
40% Do. 4 per Cent. Deb. Bonds (1909) ....| 101 —103 
1/0 | Vickers, Sons & Maxim, Ltd., Ord........ 21, —2.9, 
0% Do. 5 per Cent. non-Cum. Preference. IAR —1 4 
505 Do. 5 per Cent. non-Cum. Preferred ..| 107 —110 

ms Do. 4 per Cent. Ist Mort. Db. Sk. (red) 101 —103 
41% | Do. 4! per Cent. 2nd Mort. Deb. (red.) 104 —106 
БО, Do. S per Cent. 3rd Mort. Debs Scrip...! 1034--105, 
8% J. C. White & Co. 6% Cum. Pref ........ 91-—10i 

.. Willans & Robinson Or) 13 
10 Do. 6 psr Cert. Cum. Pref........... 11—2t 
4% Do. 4 рег Cent. Ist Mort. Debs.......] 72 —77 

| Telegraphs. 

„ , Amazon Те1еєтарһз.................... 31 —3i 
50% Do. S5rerCent. Dets. (red.) .......... 100 —103 
159 Anglo-American ...................... 60 —62 
300 Do. Preferred ...................... 100 —101 
8.0 D ðRVĩ e Res 224 —211 
4% tCommercial Cable 4 per Cent. Deb. Stk... 85 —37 
6.0 Ch Suh ins. 81—9 
100 Do. Preference 10 per Cent. .......... 17 —1 
20 _Dir-et Scams Ord... «окура аьаа 3 —3} 
5.0. Do. 10 per Cert. Cum. Pref........... 8 —8} 
4105) Do 41 ver Cents Deb. .............. 1001—1021 
49 Direct United StatesCable............. 1 13 —13{ 
11% Direct West India Cable 41% Rg. Db. (rd. . 100 —102 
25:0. Eastern: Or liga e xm | 134 —137 
17.6 Do. 3l per Cent. Pref. Stock.......... | 85 —87 
4°, Do. 4 рег Cent. Mort. Deb. Stk. (red.). 102 — 104 
26, Eastern Extension .................... | 1141—12} 
495 Do. 4 per Cent. Deb. Stock. . | 102 —104 
4°, Eastern and S. Af., 4% Mauritius Sub.Debs 99 —10] 
50 С.М. (of Core nhaeen), with Coupon 77.. 231—301] 
11% Halifax & Bermuda 41 Ist Mt. Db. (red. ) 100 —102 
(Die. ImdssÉEJPODÉAIR <a wee I e AX RE ERUE V sees 501—221 
Sit Macxay Companies Common 93 —95 

$1 %ͤrX — . 78 —80 

..  Marconi's Wireless Telee. Со. Oo | —{ 
4% Fanfic & Europe'n Tel.4?9Guar.Dbs.(red.), 100 —102 
13 West Са Of Атпёп Са osuere ee ex | 11—11 
1% De 4 der Cent. Debs . e ‚ 100 —102 

- p West India & Panama «vvv er coe i —{ 
6/0 Do. © per Cent. Ist Fe... 8j—9} 
X)!U Do. 625 2nd Fre... —9 
be. Do. “SO perCent, Des 102 —104 
3/0 t'Western Те!естарһц...............5в.. , 134—14 
4°, o. 4 per Cent. Deb. Stock (red.)...... 100 —103 
4^5. Western Union Telegraph, $1,000 4% Bds, 103 —106 
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Ж At Do. 
tMadras Elec. Trams. 595 
595 Manila Elec. Ry. $1 000 Gold Bonds...... 


t Toronto Power Co. 44% 
Victoria Falls Power Có. pref (1 to 808,000) 


SHARE LIS'T.—Continued. 


AE. 


NAME. 


Telephones. 


2$ |tAmer. Televhn. & Tslegh. Cap. St. ae 


Do. Coll. Trust $1,000 4 per Cent. Bds| 96 —98 


Anglo-Portug'se Tel. 5% Ist Mt. Db. Stk 101 —1C3 


Chili Telephone ......... e 
Monte Video Telephone Ord. CF 
Do. 5 per Cent. Pref. 
National Co. Pref. Stock.. 
Do. Def. Stock .... Visi ass 
Do. 6 per Cent. Cum. ‘Ist Pre 
Do. 6 per Cent. Cum. 2nd Pref......... 
Do. 5 per 8 non-Cum. 3га ar ТИ 


. 6 per Cent. Cum. Pref. ...... Can 


+29, 4 per Cent. Red. Deb. Stock...... 


о 
t Telephone Co. of Egypt 41% dot Stk.(red. 
United River Plate. T š Боне ae | | 


fDo. 5 per Cent. Cum. Pref. . 
Do. 4j Deb. St. Red................. 


Financial, Investment, &c. 


t Elec. & Gen. Investment 6% Cum. Pref.. 


Globe Telegraph & Trust .............. 
Do. 6per Cent. Pref. ..... usa ce eta uU 
Submarine Cables Trust (Cert.) .......... 


Colonial and Foreign Electric 
Railways, Tramways, &c. 


1 Arseasine 5% Cum. Ist Pref. ...... 


tDo. 5% Cum. 2nd Pre 
494 o Deb. , Ra D 


o Deb. Stock 


Do. 5 per Cent. Cum. Pref. ..... ibas 
tDo. 4} per Cent. Db. Prov. Certs....... 
British Columtia Е].. Rly. Df. Ord. ...... 
Do. Pref. Ord. Stock ATEM 
Do. 5% Cum. Pern. Pref. Stock...... 
Do. 4} per Cent. Ist Mort. Debs....... 
Do. о" Power Debs: 


2 2 r 6 „6 о. 
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Cent. Cum. Prei. 
Do. 4194 Ist Deb. Stock (red)......... 
Cape Electric Tram Shares 
City of Buenos Ayres Trams Co. (1904) Sh 
fDo. 4 per Cent. Deb. Stock.......... 
Colombo Tr. & Ltr. 5% Ist Mt. Dv 
Electric Traction Co. of Hone Kong 5 pe 

Cent. Ist Mort. Debss 
Havana Elec. Ry. Con. Mt. 5% $1,000 5 

year Coup. ...... L 
Kalgoorlie Elec. Trams Sh. ........... 
Do. S per Cent.“ A" Deb. Stock..... 
Do. брег Cent. B" Ditto 
— Elec. Trams. Ord. 
tDo 


6 per Cent. Cum. Pref. .......... 
5 per Cent. Reg. Mort. Debs. ...... 
Deb. Stk. ..... 


Mexico Trams Co. Com. St. ............ 
Do. Gen. Con. Ist Mort. 595 Cold Bds 
Montreal St. Ry. Sterling á} per Cent 
Debs. (1922) (Nos. 601 to 2,000) ........ 
Do. do. (Nos. 1 to 4,600) ........ 
Perth Elec. Trams Ord. 
tDo. 
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Pf. 
Do. T 410% Ist Mort. Deb. Stk. ........ 
Rio Janeiro Tram, Lt. & P. iic — — {5 
Do. 30 yr. Gold Впаз. .............. 
Do. SO yr. Mt. Bnds ................ 


fSao Paulo do mwan, Light & Power Co 


$100 S 7177... аа а 
Do. Sher Cent Ist Mt. $500 Db. ....:. 
Toronto Ry. Co. Ist Mt. 44% Ster. Bond: 


Colonial and Foreign Electricity 
‚ Supply, &c. 


Adelaide Elec. S'ply Co. 6% ре Рг.. 

Bombay E.S., & T. 6% Cm. PPI. 
Do. 41 rer Cent. Deb. Su. redi iiu derat 
Do. 5 per Cent. 2nd Mort. Deb. Stock.. 
кина Elec. Supply Ord. 


Do. Cu: Pf. Stock —— RE 
Castner Bouse Alkali Co.(of U. S. A. 
Ist Mort. Sehn ev 
Elect. Development Co. of Ontario...... 


tElec. Supply Co. of Victoria 5 per Cent. 


Ist Mort. ed 
Indian Elec. Sup. & Trac. Со. .......... 
Kalgoorlie Elec. Power & Ltg. Ord. ...... 

Do. 6 per Cent. Cum. Pref. .......... 
Madras E. S. Corp. 5 per Cent. Constn. 

Deb. St - uoce VV ðͤ Sew 8 

Moune E. S. Co. 6° Cum. Pref. ...... 
tDo. “Ist Morte. Deb. Stock: s cus 
Mexican Elec. Light Co. 5% Ist Mort. 

/// •mA ꝛð³ 

Mexican Lt. & Power Co. Com. St. 
Do. 5% Ist Mort. Gold Bnds. ........ 
Montreal Lt. Ht. & Power Co. Cap. St. .... 
River Plate Electricity Co. Ord. ........ 
Do. брег Cent. non-Cum. Pref. ...... 
Do. 5 per Cent. Deb. Stock .......... 
Rosario Elec. Co. 69 Pref. (1-20,000) .... 
Do -20d Pref eoe арава T 
Shawinigan, Water& Power Co.Ca, ...... 
Do. 5 per Cent. Bds. .......... РУТЕ 
Do. 41 Per Соп. Mt. рь. St. ан 1200 
Db. St. 
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The Dangers of Electricity. 


PossiBLY Mr. DUNCAN Watson is attempting the part of 


the harlequin in an electrical pantomime, but even if this 
be 80 we frankly confess that we do not understand his 
motives. Recently, as we pointed out in these columns, Mr. 


WATSON, seemed to show a distinct preference for gas. 


lighting as compared with electric lighting, and now, ac- 
cording to the daily press, he has taken upon himself the 
task of very thoroughly alarming the general public as to 
the dangerous character of electricity. Coupled with all 
the authority of a Marylebone Borough Councillor, his 
experiment is described under the appropriate heading of 
“The Dangers of Electricity." Apparently the experiment 
was undertaken for the purpose of showing how the recent 
fatal fire arose at Clapham Junction. To this end а metal 


tO 
[Md 


filament lamp was placed upon some pieces of old cotton 
wool, and current was switehed on. In the pictorial and 
graphic language of the reporter, the lighted globe was 
then struck and broken into a‘thousand fragments, when а 
piece of the cotton wool was set on fire by the metal fila- 
ment and continued to blaze for 4 or 5 seconds. This is 
very interesting, but most people will be asking what 
motive prompts Mr. Duncan WATSON, an electrical engi- - 
neer, in alarming the public to the best of his ability. 


— — 


As to what actually occurred on the fatal day at Clap- 
ham Junction, we doubt if the truth will ever be known. 
No evidence has been adduced to show that au incandes- 
cent lamp was lying on cotton wool, and therefore there 
is not much object in the experiment to which we have 
just referred. In this connection, however, we do not wish 
to suggest fora moment that electric lighting, if improperly. 
used, is free from danger. In the dressing of shop 
windows we fear that libertios are taken with electricity 
compared with which there is.no parallel as regards gas. 
The “flexible” is often used for decorative purposes, 
instead of being used solely for carrying current. Such 
a course is wholly indefensible. “Flexible” does not 
last indefinitely, and if it is improperly treated in the 
course of its existence it is quite possible that an arc may 
arise and set on fire fabrics in contact therewith. The same 
шау be said of a short-circuit in a lamp holder. The heat 


developed may be sufficient to cause a fire if inflammable 


goods, such as celluloid, are put in close contact with a lamp 
holder or lamp under certain conditions. Of course, these 


things are done purely as the result of ignorance, and that 
being so, we think that the insurance companies should 


move in the matter, and see that electrical fittings are not 
put to an improper use. There should surely be very little 
difficulty in pursuing a course of this kind so as to prevent 
any repetition of the catastrophies that occasionally arise. 
Pressure Variation. 

DuniNG the discussion on a Paper by Mr. С. C. PATERSON, 
read some three years ago before the Institution of Elec- 
trical Engineers, attention was called by some of the 
speakers to the great variation in pressure to be observed 
on many electric supply circuits. The pressure is neces- 
sarily higher near feeding points than elsewhere, and 
in towns where the power load is largely confined to cer- 
tain parts of the area supplied there is still greater 
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trouble. It will be found that in such cases the pres- 
sure is often considerably above the normal after, say, five 
or six o'clock, when the power load has been shut down. 
One of the most satisfactory methods of maintaining а 
correct pressure at a number of widely separated feeding 
points is to use boosters arranged to compensate for the 
pressure drop in the feeders. As boosters are not very 
extensively employed for this purpose, and as the various 
arrangements possible—some of them possessing marked 
disadvantages—are not widely known, the Paper read re- 
cently by Mr. W. A. KER before the Glasgow local section 
of the Institution of Electrical Engineers, and of which an 
abstract appears elsewhere in this issue, should be of value. 
It will be noticed that the author sums up in favour of 


two three-wire feeders with a booster in each conductor, 


the remaining feeders to be two-wire and each operated in 
conjunction with a booster. | 
— 


THE author also deals at some length with the subject of 
balancers on a three-wire system, and favours the automatic 
type in which the fields are cross-connected, a few series 
turns being also added to compensate for armature drop. 
Such an arrangement is, however, a potential source of 
danger in the case of a short-circuit and is by no means 
universally approved. In this connection the suggestion 
by the author, to place a resistance in parallel with the 
series turns and to insert а fuse in circuit with the latter, 
should be noted. In regard to the position of the balancer, 
the author discusses the advantages and disadvantages of 
placing the machine at the feeding point, as compared with 
the generating station. We think, however, that the latter 
position is on the whole advisable, since, apart from the 


risk in leaving important running machinery unattended, 


it is essential that the engineer-in-charge should have all 
machinery under his control and supervision in the case 
of any interruption of the supply. 
Expiring Patents. | 

OF the patents that will expire during the present year 
there are several of interest, though, perhaps, not of the 
first importance. Among these we may mention А. S. 
ELMORE'S patent for the manufacture of tubes by the 
deposition of copper upon a conducting mandrel which 
rotates, and is at the same time burnished by moving 
burnishers so that a very much stronger and denser 
deposit is obtained than would otherwise be the case. 
Another patent is that by J. STONE & Со. for their well- 
known method of driving and supporting dynamos on 
trains for train lighting, so as to obtain a more or less 
constant speed from the variable speed of the train, 
Mention may also be made of R. J. W. GRINDLE'S patent 
for making plugs of rolled lead strip, having on one side 
transverse ridges and furrows, so familiar to engineers in 
the positive plates of Chloride accumulators. Other 
patents that may be mentioned include one by J. P. 
WETHERILT for the magnetic separation of iron ores, a 
conveyor band being run under a series of electromagnets, 
with poles rather broader than the band and tapered off 
at the outer end, a second band running at right angles to 
the first so as to take off the attracted material. A patent 
by SMITH & DEAKIN refers to the electroplating of small 


articles, so that they are burnished at the end of the 
deposition. This is effected by carrying on the plating in 
a rotating drum, so that the articles are continually sub- 
jected to friction. Another electrolytic patent is that by 
А. S. ELMORE for the refining of copper and other metals. 
The refined cathode and the unrefined anode are clamped 
together with rubber between them, and a number of such 
compound electrodes are run in series in a vat. In start- 
ing а run the refined cathode would, of course, consist 
only of a thin sheet on which t» start the deposition. 
— 

Electrical Theory. 

IN reading addresses on the position of pure science at 
the present day, some of our readers have probably felt 
that the advances referred to have been so rapid as to make 
a proper comprehension of the position difficult except to the 
trained physicist. Time is too brief for the engineer to 
look into all the steps in detailthat goto make up the general 
advance. To assist our readers in this difficulty we publish 
in our present issue the first part of an article by Mr. E. E. 
FOURNIER D'ALBE on “Five Years of Electrical Theory.” 
This we hope will prove useful to those who wish to know 
briefly how electrical theories are changing, and who ex- 
perience difficulties about such matters as the ether (whose 
existence becomes by no means more secure with age) and 
the electromagnetic mass of the electron. 


——— — ——— —— 


Personal.—Sir Henry Norman has. been appointed to the 
new post of Assistant Postmaster-General. 


Electricity Meter Approved by the Board of Trade.—The 
Board of Trade gave their approval.on January 3rd of the 
pattern and construction of the meter for the measurement of 
electrical energy (supplied on the potential continuous-current 
system) numbered 215,633, and deposited with the Board of 
Trade on May 13, 1909, by or on behalf of Messrs. Chamberlain 
& Hookham (Ltd.), and known as the Hookham patent con- 
tinuous-current watt-hour meter, 1908, provided that the 
meter be as described in the specification with drawings dated 
and numbered December 24, 1909, and H. 16,446. The Board 
have further approved of the means provided for fixing meters 
of this description and for connecting them to service lines 
described in the specification. ' 

L.B. & 8.С. Railway Electrification—From inquiries we 
have made we are gratified to learn that the electrification 
of the South London suburban service of the L.B. & S.C. 
Railway has been amply justified by results. There seems 
no doubt that the service which the electrification provides 
on the section from Victoria to London Bridge has be- 
come popular, and we believe we are correct in stating 
that the question of extending the electrification to other local 
services of this company's lines is likely to be discussed at an 
early meeting of the directors, who are, we understand, greatly 
impressed with the results so far attained. No hitch has 
occurred in the working of the converted line, and there is 
every justification for saying that the electrotechnical and 
financial approximations have been fully realised. If the facts 
are as we have stated, the cause of electrification of suburban 
railways will have received a great impetus from the L.B. & 
S.C. Co.’s experiment. 


Cable Interruptions and Repairs. 
Date of Interruption. Date of Repair. 
Assab —Perim ............. ... July 8,1909 ... => 
Dakar—Conakry ............... Aug. 19, 1909 ... — 
Balik Papan—K wandang...... Nov. 1, 1909 ... = 
Paramaribo—Cayenne .. ...... Dec. 7,1909 ... Jan. 4, 1910 
Bathurst—Bissao ............... Dec. 9,1909 ... Jan. 3, 1910 
Tourane—Amoy ............... Dec. 27, 1909 ... — 
Lagos Rotonour Jan. 3, 1910 — 
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The late Dr. Ludwig Mond's Will.—Among the numerous 
bequests made under the late Dr. Ludwig Mond’s will are two 
which will be of interest to our readers. He left two sums of 
£50,000, each free of duty, to the Royal Society of London 
and the University of Heidelberg respectively; at the latter 
he received his early chemical training. These sums are to be 
employed in the endowment of research in natural science, 
more particularly, but not exclusively, in chemistry and physics, 
by providing rewards for new discoveries and pecuniary assis- 
tance (including scholarships) to persons pursuing scientific 
investigations, and in supplying apparatus and appliances for 
laboratories and observatories and in improving existing or in 
erecting new laboratories and observatories. To the Academie 
der Bildenden Künste at Munich £20,000 is. left towards the 
advancement of the arts, while his collection of Italian pic- 
tures is left to the National Gallery. 

Extension of Electric Working on the New York Central 
& Hudson River Railway.— According to the Railway and 
Engineering Review " this railway has announced that electric 
working will be extended on its Harlem division. Early in 
the present year electric traction will be used as far as North 
White Plains, and the delay at Wakefield now made necessary 
by the change from electricity to steam will then be avoided. 
Electric trains are now running to Mount Vernon, on the Harlem 
division, and to Yonkers, on the Hudson division. Two new sub- 
stations for the Harlem division are being built at Tuckahoe 
and White Plains, so that the 11,000-volt alternating current 
generated at the Port Morris power-house can be transformed to 
the 660-volt direct current used on the third rail. Two new 
sub-stations will also be built for the Hudson division, but this 
will not necessitate the enlargement of the power-houses at 
Port Morris or Yonkers, as either has sufficient capacity to 
operate both divisions, even when the system is used to Croton 
and North White Plains. 

Alternating-current Arc Lighting with a Frequency of 25. 
According to the A.E.G.-Zeitung." the auxiliary lighting of 
the Dam mtor station at Hamburg is carried out by four flame 
arc lamps working on a circuit whose frequency is 25. These 
lamps burn in groups, two being connected in series across а 
pressure of 110 volts. The alternating current, by which they 
are supplied, is taken direct from the tramway feeder belonging 
to the Blankenese-Ohlsdorf railway, the voltage being stepped 
down from 6,300 to 220 volts. Across the outer conductors of 
the three-wire system used are motors working the luggage 
lifts. The 110-volt current for arc lighting is taken from one 
of the outers and the neutral, and even when the auxiliary 
lighting and the usual lighting circuit, which works at a fre- 
quency of 50, are in operation, the difference between the two 
frequencies can scarcely be distinguished, leaving out of con- 
sideration the fluctuations which occur when the trains are 
Started. | Е 

Electric Traction between Lille, Roubaix and Tourcoing.— 
According to ''L'Industrie Electrique," an electric railway 
running between these three important industrial towns has 
just been opened. The particular point to which attention 
may be drawn in connection with this railway is the overhead 
work. The majority of similar lines working at the present 
time utilise double catenary suspension, which ensures that the 
trolley wire shall always be perfectly horizontal. To collect 
from this arrangement onlv а bow or pantagraph has hitherto 
been employed. On this railway, however, a trolley is being 
used, and no special arrangements have been made for adapt- 
ing it to the catenary suspension. The supporting poles are 
placed 300 ft. apart. The gauge of the railway is 1 metre, and 
Broca rails, weighing 801b. per yard, areused. Both bogie and 
ordinary trucks are employed. The former carry a 30 kw. motor 
on each axle, the whole car, therefore, having a motor capacity 
of 120 kw. These cars, which can negotiate a curve of 50 ft. 
radius, allow a speed of nearly 40 miles per hour to be 
obtained. The cars are fitted with hand, air and electro- 
magnetic slipper brakes. Current for working the line is sup- 
plied from a neighbouring generating station, three-phase 
current at a frequency of 50 being stepped down to continuous 
current at 550 volts in four sub-stations placed along the line.: 


Ruhmer's Photo-telegraphic Systém.—Some days ago 
various statements appeared in our daily contemporaries 
concerning à system of photo-telegraphy invented by Herr 
Ruhmer. Through the kindness of the inventor we are now 
enabled to give some details of the arrangement used, the opera- 
tion depending on the well-known behaviour of selenium 
under the action of light. Herr Ruhmer uses screens, such as 
are employed in electro-typing work, and is thus able to 
divide up the picture he wishes to transmit into a number of 
sections. The apparatus employed consists essentially of a 
receiver, a sender, the connecting line, and a 12-volt battery. 
By means of a projection apparatus the picture it is required 
to transmit is magnified and thrown on the transmitting screen. 
Each division on the screen is connected to a selenium cell which 
is illuminated or darkened according to the light and shade of 
that portion of the picture falling on the particular section of the 
screen. The corresponding sections of the receiving screen 
are thus more or less lighted by the current passing through a 
small glow-lamp. In this way & true picture is obtained at 
the receiving end. Herr Ruhmer informs us that in spite of the 
fact that the apparatus he has been using is only a model, he 
has obtained some very satisfactory results, and that it 1s the 
first apparatus by which pictures have been transmitted in less 
than a second, as hitherto the inertia of selenium has rendered 
this impossible. . He wishes to try the equipment on long lines 
to test the effect of capacity and self-induction on the results. 


1,200-volt Continuous-current Traction.—According to 
the “ Electrical Review and Western Electrician," the first 
electric railwav in the East United States to choose the 1,200 
volt direct-current svstem is the Shore Line Electric Railway, 
running from Ivorytown to New Haven through Saybrook and 
Guilford, a distance of about 52 miles. After a careful inves- 
tigation of the relative meritsof both the 600 volt direct current, 
the 1,200 volt direct current and the single-phase alternating- 
current systems, the 1,200 volt system was adopted as being 
best suited to the operating conditions of this line. The Shore 
Line Railway is being constructed and equipped in accordance 
with the most modern railway practice. A power station is 
erected on the Connecticut River near Saybrook, and will con- 
tain two 1,500 kw. 25 cycle 11,000 volt three-phase Curtis steam 
turbo-generators with provision. for two additional units. 
Power will be transmitted to two stations, one located in the car 
shed at Saybrook and the other at Guilford, each of which 
will contain three 200 kw. 600 volt rotary converters. Two 
machines will be operated in series to supply current at 1,200 
volts, and the third will be used as a spare, the switchboard 
being so arranged that any two of the three units may be 
operated together in any relation. Twelve cars will be 
operated, each equipped with four 50 н.р. 600 volt railway 
motors. This equipment is arranged to operate on both 600 
and 1,200 volts, and the cars are provided with air brakes 
with 1,200 volt air compressors. It is expected that the line 
will be in operation in the early part of this year. 


Obituary.—Tavenor Finnis.—With deep regret we have to 
record the death on New Year's Day of Mr. Tavenor Finnis, 
general manager and secretary of the Direct United States 
Cable Co. Mr. Finnis, who was in his 60th year, was at his 
office on the Friday, and left wishing the members of the staff 
a happy and prosperous New Year. He arranged to have any 
matters of importance telephoned to his residence at Orping- 
ton on the Saturday, and this was duly carried out about 
midday. Shortly afterwards he went for а walk with Mrs. 
Finnis, and when about 20 yards from home he suddenly 
dropped dead in the street. A post-mortem examination 
showed that heart failure was the cause. The remains were 
cremated at Golders Green on Wednesday, and there were 
present, besides the eight sons of the deceased, Mr. Fred 
Ward (Commercial Cable Co.), Mr. F. T. Preddle (Direct 
Spanish Telegraph Co.), Mr. Godlee, and Messrs. Thompson, 
Brown, Brook and Forshaw (Direct United States Cable Co.). 
Mr. Underdown, K.C., Chairman of the Company, was unable 
to be present owing to illness. Mr. Finnis first entered the 
telegraph service by joining the Eastern Company's staff at 
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the age of about 16. Не transferred to the Direct United 
States Company as accountant in 1877, and was appointed 
secretary to the company on the death of Mr. J. W. Fuller 


in 1887. He received his appointment as general manager in 
1899. L 


Prof. J. S. Н. PRLLAT. — We regret also to have to record 


the death of Prof. J. S. H. Pellat, who occupied for many years 
the chair of physics at the Sorbonne (Paris). He was vice- 
president in 1896 of the Société Internationale des Electriciens, 
and was president of this Society at the time of his death. 


Franco-German Co-operation.—It is reported that a work- 
ing agreement has been arranged between the Felten & Guille- 
aume-Lahmeyerwerke and the French firm of Schneider & Co., 
of the famous Le Creusot Works. The agreement is said to apply 
to French and foreign electrical business. The arrangement is 


the outcome of several large orders which have been executed 


jointly by the Schneider Company and the French branch of 
the Felten & Guilleaume Company (the Société Anonyme d'Elec- 
tricité Lahmeyer, Paris). These include the erection of a large 
rolling plant for heavy ship plates for an Italian firm, the Terri 
Iron Works, and a 1,500 f. P. monophase locomotive for the 
Compagnie des Chemins de Fer du Midi. It is stated further 
that an arrangement has existed for some time between the 


above two companies and Messrs. Escher, Wyss & Co., of 


Zurich, regarding the manufacture of the Zoellv turbine for 
al three undertakings. 


Current Topics. 


Under this heading is given each week а brief reference to 
some of the more important matters, of which further parti- 
culars will be found in the pages of the current issue. 


Mr. E. E. Fournier d'Albe contributes an article entitled Five 
Years of Electrical Theory." 


We give an account of the electrical equipment of the Great 
Eastern Railway at Parkeston Quay, Harwich. This equipment 
includes a generating station, electric cranes and a wireless telegraph 
station. 


We also give a description of the Balsillie system of wireless tele- 
graphy, which has recently been placed on the market by the British 
Radio Telegraph & Telephone Co. 


In our Leading Article we discuss the progress made in electric 
traction during the past year. 


At а recent meeting of the Glasgow local section of the Institution 
of Electrical Engineers Mr. W. A. Ker read a Paper on “ Continuous- 
current Boosters and Balancers.” | 

We conclude our account of the Physical Society's exhibition of 
apparatus. 


The inquest into the death of the victims of the recent fire at 
Clapham Junction has resulted in a verdict that the fire was caused 
by the breaking of an incandescent electric lamp in one of the 
windows. 


Ап interesting report is published concerning electrical develop- 
ments in China. The plant and material required in this develop- 


ment appear to be largely of British manufacture, but enter China 
via Japan. 


Liverpool Tramways and. Electric Power and Lighting Committee 
have adopted the recommendation of the consulting engineer (Mr. А. 
Bromley Holmes) to introduce an alternative method of charging 
for the electric lighting of private houses of not less than £20 ratzable 
value—viz.,a fixed quarterly payment of 3 per cent. on the rateable 
value of the house, plus 14. per unit. 


Eastbourne is requiring condensing plant, for which a sum of £1,835 
is to be borrowed. 


Gillingham Council have recently considered the report of their 
consulting engineer (Mr. John F. C. Snell) on the present position of 
the electricity undertaking. Various recommendations as to the 
future working of the electricity department were made by Mr. Snell, 
and these have been adopted by the Council. 


Private Bills.—Amongst the private Bills for the 1910 session 
of Parliament is one promoted by the North-East London Railway 
Co. to authorise the company to enter into a working arrangement 
with the Metropolitan Railway Co. It is announced that when the 
North-East London line has been eonstructed the Metropolitan Co. 
will work it as part of its own system. 


The Mersey Railway Co. and the Yorkshire Electric Power Co. are 
seeking further capital powers, while the North & South Shields 
Railway Co. seek to revive the powers for the construction of an 


electric railway under the river Tyne between North and South 
Shields. 


INSTITUTIONS AND SOCIETIES. 


SOCIETY oF ENGINEERS AND CIVIL AND MECHANICAL ENGINEERS’ 
Socrety.—A dinner will be held at the Waldorf Hotel on Wednesday, 
January 19th to celebrate the amalgamation of the Society of . 
Engineers (Established 1854), апа the Civil and Mechanical Engi- 
neers’ Society (Founded 1859). A number of distinguished guests. 
have already notified their intention of being present, including 
Sir W. Н. M. Christie, K.C.B., F.R.S., Prof. C. V. Boys, F.R.S., and 
Prof. G. Kapp. 


INSTITUTE ОЕ Merars.—The annual general meeting of this 
Institute will be held in London on January 18th and 19th at the 
Institution of Mechanical Engineers, Storey's Gate, S.W. A busi- 
ness meeting will be held during the morning of the first day, and & 
number of Papers will also be read and discussed. During the meet- . 
ing visits will be paid to the Royal Mint, the Sir John Cass Technical 
Institute, the Royal Arsenal, Woolwich, and the works of the 
Morgan Crucible Co. The first annual dinner of the Institute will 
be held at the Criterion Restaurant on Tuesday, January 18th. 


IRON AND STEEL INsTITUTE.— The annual general meeting of this 
Institute will be held at the Institution of Civil Engineers, Great 
George-street, S.W., on Wednesday and Thursday, May 4th and 5th. 
The annual dinner will be held, under the presidency of His Grace the 
Duke of Devonshire, in the Grand Hall of the Hotel Cecil on Wednes- 
day, May 4th. The autumn meeting will be held at Buxton on 
September 27th, 28th and 29th. 


INTERNATIONAL CONGRESS OF MINING, METALLURGY, APPLIED 
MECHANICS AND PRacTICAL GEoLocv.—This congress will be held 
during the last week in June, 1910, at Dusseldorf, and will work in 
four sections dealing respectively with mining, metallurgy, applied 
mechanics and practical geology. Enquires for particulars of mem- 
bership and other information should be made to the Arbeitsan- 
sochuss des Internationalen Kongresses, Dusseldorf, 1910, Jacobis- 
trasse, 3/5, Dusseldorf, Germany. 


„M TA EL 


ARRANGEMENTS FOR THE WEEK. 


PRIDAY, January 7th (To-day). 
THE INSTITUTION OF MECHANICAL ENGINEERS. 
8 p.m. Meeting at Storey's Gate, St. James’s Park, S.W. Paper 
on ‘ Ап Account of a Visit to the Power Plant of the Ontario 
Power Co. at Niagara Falls,” by Mr. C. W. Jordan. 


THE ELECTRO HARMONIC SOCIETY. 
8 p.m. Smoking Concert in the King’s Hall, Holborn Restaurant. 
SATURDAY, January 8th. 
ROxAL INSTITUTION. 
3 p.m. Meeting at Albemarle-street.—'' Electric Lighting.” The 
last lecture of a course adapted to a juvenile auditory, by Mr. W. 
Duddell, F.R.S. 


TUESDAY, January 11th. 
MANCHESTER SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 
7:30 p.m. Meeting at the Physical Laboratory, The University, 
Manchester. Paper on The Testing of Rubber for Electrical 
Work," by Prof. A. Schwartz. 
THE ILLUMINATING ENGINEERING SOCIETY. 
8 p.m. Meeting at the Royal Society of Arts, John-street, Adelphi, 
W.C. Discussion on “‘ Glare, its Causes and Effects,” opened 
by Dr. J. H. Parsons. 


THURSDAY, January 13th. 
THE JUNIOR INSTITUTION OF ENGINEERS. 

7:30 p.m. Meeting at the Royal United Service Institution, Whitehall. 
Paper on “ The Creation and Development of a Successful 
Port,” by Mr. R. H. Hammersley Heenan. ; 

THE INSTITUTION OF ELECTRICAL ENGINEERS. 

8 p.m. Meeting at the Institution of Civil Engincers, Great George- 
street, S. W. Second Kelvin Lecture on * Lord Kelvin's Work 
in Telegraphy and Navigation," by Prof. J. A. Ewing, C.B., 
F.R.S. 


The Corps of Blectrical Engineers (London Division). 
Officer Commanding, Col. R. E. B. Crompton, C.B. 

The following orders have been issued for the current week :— 
Monday, Jan. 10th, “ A " Company.— Technical Drill, 7 to 9:30 p.m. 
Tuesday, Jan. 11th, * В” Company.—Technical Drill, 7 to 9:30 p.m. 
Wednesday, Jan. 12th. —Gymnasium, 6:30 to 9:30 p.m. 

Thursday, Jan. 13th. “ C" Company.— Technical Drill, 7 to 9:30 p.m. 
Friday, Jan. 14th, “ D" Company.—Technical Drill, 7 to 9:30 p.m. 


er 
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CONTINUOUS-CURRENT BOOSTERS AND BALANCERS. * 
"BY W. A. KER. 


Summary.—The author first describes the operation of boosters on a 
two-wire system and the principle of a balancer on a three-wire net- 
work, discussing the relative advantages of automatic and hand-regulated 
machines, and also of a balancer situated at the feeding point, as against 
a balancer at the generating station. He then considers the various 
arrangements of boosters on a three-wire system, and sums up in favour 
of two 3-wire feeders, each with a booster consisting of one motor 
driving three generators (one in each wire), and all remaining feeders to 
be 2-wire, each 2-wire feeder having a booster consisting of one motor 
driving two generators (one in each outer). He finally describes an 
arrangement whereby the use of very large boosters is rendered »nneces- 


sary. 


The author first considers a two-wire network. Taking the case 
of series wound boosters arranged to compensate for the drop in both 
the positive and return of the feeders he shows that with a number of 
boosters, whether the fields are arranged in parallel or not, accurate 
results are not obtained, where several feeders, each in circuit with 
a separate booster, are employed. The trouble may be obviated by 
using double two-wire series boosters—that is, each feeder has one 
booster in the positive and one in the negative. Boosters of this type, 
which just compensate for the drop in the feeders, share the load in 
inverse proportion to the resistance of the load from the feeding 
points. One objection is that, the boosters being smaller than would 
be the case with a single booster, their efficiency is not quite so high, 
and they are more expensive. One precaution must be taken in design- 
ing boosters to run on this system. They must not over-compensate 
for the drop in the feeder, or else one may take all the load from the 
others. One method of guarding against this danger is to equalise 
the currents in the field coils of the boosters. This does not com- 
pletely cause the boosters to divide the load proportionally, but it 
prevents any danger of one booster robbing the others of their load, 
and it may therefore be considered stable. 

A better plan is to wind the boosters slightly to under-compensate 
for the drop in the feeders. In this case the more heavily loaded 
booster delivers current at the feeding-point at a slightly lower 
voltage than the lightly loaded booster. The latter therefore tends 
to give a larger current, and equilibrium is restored. The only 
objection to this is that at times of heavy load, when the boosters 
are carrying a large current, the voltage at the feeding- -points is less 
than it is at times of light load—that is to say, when the drop of 
voltage in the network itself is greatest, the applied voltage at the 
feeding-points is least. To meet this difficulty it is easy to raise the 
pressure at the station bus bars a few volts, and so raise the pressure 
at the feeding points to that necessary to give the consumers the 
declared pressure. 

The author next proceeds to deal with a three-wire network, вай 
first explains the operation of а three-wire balancer, assuming an 
efficiency of 100 per cent.—i.e., that the current divides equally, to 
simplify calculations. He shows that with a simple shunt-wound 
balancer at a feeding point the voltage on each side of the system 
can never be the same with an out-of-balance current flowing. Thus, 
the pressure on the positive side is equal to the internal E.M.F. of 
one machine minus the drop in its armature, while the pressure on 
the negative side is equal to the internal E.M.F. of the other machine 
plus the drop in its armature; while the internal E.M.F.s of the two 
machines are identical, as they are running at the same speed in 
similar fields (neglecting the effect of armature reaction). 

Ап improvement to the automatic regulation may, however, be 
effected by cross-connecting the fields of the two machines. but it 
does not effect a complete readjustment of the voltage. A further 
improvement may be made by adding a few series turns on the field 
coils of each machine through which the current in the neutral is 
led, these series turns also being crossed. When an out-of-balance 
current is flowing through the series coils in either direction it assists 
the shunt coils of the generating side and opposes those of the motor- 
ing side, so increasing the speed and the voltage of the gencrating 
side. It is usual to make the series coils of each machine of such a 
number of turns that they compensate for the armature drop in the 
machine. 

Such & compound balancer with coils cross-connected forms an 
automatic method of keeping the voltage on both sides of the neutral 
approximately constant. A shunt-wound balancer with the shunts 
regulated by hand would have the same effect. 

YThe author here digresses to discuss the question of hand-regulated 
balancers against automatic balancers. A hand-regulated balancer 
necessitates the presence of an attendant whenever current ia being 


* Abstract of a Paper read before the Glasgow local section of the 
Institution of Electrical Engineers. 


supplied. It requires constant watchfulness on his part to adjust 
the regulator as the load varies, and this introduces the personal 
element which most engineers endeavour to eliminate as far as 
possible. The advantages are that with a careful attendant the 
exact declared voltage can be kept on both sides, and the designer 
of the balancer is relieved of & large amount of careful calculation. 
In cases where current is transmitted to the network at high voltage 
and is converted into low-pressure continuous current, the objection 
of cost of attendance no longer applies, as an attendant must be 
present to attend to the running of the converters. The advantages 
of an automatic balancer are, that no attendant is required, that the 
personal element is eliminated, and variations of load compensated 
for as soon as they occur. The disadvantages are that the machines ` 
are slightly more costly, that they are difficult to design to give 
accurate results, and that they must work on the straight part of 
the induction curve to obtain good regulation, necessitating some- 
what larger machines. A cross-connected compound balancer will 
stand up to any out-of-balance current and strive to keep the voltage 
equal on the two sides, and this may be а source of danger. To 
obviate this it is well to put the series coils of the balancer in parallel 
with a diverter resistdnce and introduce a fuse, or circuit-breaker, 
into the branch to the coils. In this case, when an excessive out-of- 
balance-current occurs, the fuse will blow, cutting out the series 
coils, and the balancer will continue to run as а shunt balancer and 
will be able to deal with a very large current, though naturally the 
balance between the two sides will be bad. 

The author next considers the method of keeping the voltage 
constant at the feeding point. In large cities it is the custom to 
transmit three-phase current to sub-stations at convenient points 
and there to convert it into continuous current and transmit it by 
short feeders to the feeding points. Ав these feeders are all short 


Generator 


FIG. 1. 


and generally proportional to the load they are expected to carry, 
all the regulation required is effected by varying the shunt excita- 
tion of the continuous-current side of the motor-generators or vary- 
ing the speed of the motors. Other towns which supply continuous 
current direct from the dynamos to the feeders generally raise the 
pressure of the dynamos as the load increases, and by having more 
than one set of 'bus-bars апа dynamos different pressures may be 
carried to suit the load on different feeders. Such a system is com- 
plicated and uneconomical. Another method of keeping the pres- 
sure at various feeding points approximately constant is to vary the 
section of the copper in the feeder as the load varies, triple concentric 
feeders with conductors of three different sections being used. Such 
a system, though probably fairly satisfactory in practice, їз com- 
mercialiy unsound. To incur heavy capital expenditure for large 
three-core feeders and then to allow the major portion of the copper 
to lie idle for the greater part of the 24 hours at the expense of the 
coal bill cannot compensate for the small loss of energy in the 
boosters in the other system. Considering, then, such an automatic 
compound balancer at the feeding point, it is to be supplied with 
current at a constant pressure of, say, 400 volts across the outers 
by means of a booster. When there i is only one booster it may be a 
simple single generator in one of the outers, driven by motor, engine, 
&c., and series wound to add automatically the pressure due to the 
drop in the positive and negative feeders. 'Such & booster is quite 
satisfactory so long as there is only one feeder, but, as explained 
above, with reference to two-wire boosters, it should not be used if 
there are two or more feeders. We must therefore use two separate 
boosters for each feeder, one on the positive and one on the nega- 
tive; and as explained before, such boosters should slightly under- 
compensate for the drop. As these boosters are generally installed 
at the generating station they might be hand-regulated shunt 
machines, as no extra attendant would be required, but the personal 
element would be again introduced. 
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So far, we have considered the case of a three-wire network with 
the balancer at the network. One advantage in placing the balancer 
in that position is the saving of the copper in the neutral from the 
generating station to the balancer, and the saving in the pressure 
drop in the long neutral, due to any out-of-balance current. There 
is no gain or loss due to drop in the outers, but with the balancer at 
the station the copper of the outers should be large enough to carry 
economically the whole current due to the demand from the feeder 
when equally balanced plus the whole out-of-balance current. Thus, 
the total saving effected by placing the balancer at the network is: 
no neutral feeder, less copper in thé outers, and saving due to drop 
in the neutral feeder dispensed with. Against this must be put the 
objection to placing running plant anywhere but in the generating 
Station, the cost of & special building, foundation, &c., for the 
balancer, and the cost of sending to oil and adjust the balancer two 
or three times a day. A further objection in some cases is, that the 
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generating station may send out feeders in two or three quite diffe- 
rent directions, and in that case the copper of the network must be 
of heavy section to carry the out-of-balance current without undue 
loss, or two or more balancers must be installed, in which case the 
loss of energy running these small machines, with only a small out- 
of-balance current during the greater portion of the time, would be 
appreciable. Probably the best plan, except in certain special 
cases, is to place the balancer at the generating station, and to 
balance the whole system at that point. 

Let us take the case of а system balanced at the station and with 
double-series boosters. If the system was first laid down with a 
single three-wire feeder, then when a second three-wire feeder with 
its booster is laid down the current in the neutral has two paths in 
parallel by which it may return to the balancer, and, in consequence, 
the joint resistance of the neutrals will be reduced, and the balancer 
will over-compensate for the drop, and it must have new coils fitted 
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or be otherwise altered. Compensating for the drop in the neutral 
by means of the balancer is, therefore, not completely satisfactory, 
as it restricts us to one three-wire feeder (other feeders being two- 
wire) or it entails altering the windings of the balancer itself. 
Another plan adopted is to use treble three-wire boosters, each 
booster having three generators—one in the positive, one in the 
negative, and one in the neutral, the latter, of course, being elec- 
trically reversible. Fig. 1 shows a two-feeder system installed on 
this plan. This is quite satisfactory in work, but it has the dis- 
advantage that each booster consists of four machines, viz., one 
motor and three generators. This system, if designed to compen- 
sate for the drop in the feeders, is quite stable, and has the advantage 
that the potentials at the feeding points are natural potentials—i.e., 
they are the same amount above and below earth as the 'bus-bar 


potentials. In addition, the load divides between the two boosters 
in inverse proportion to the resistance of the load. from the feeding 
points. The booster feeding to the point nearer the bulk of the 


‘load therefore takes the greater share of the load. 


Another plan is to use а double booster as before, but with each 
machine having extra series coils through which the current in the 
neutral is led. Fig. 2 shows two feeders on this system. It will be 
observed that with this type the current in the neutral assists the 
field. coils of the booster on the heavily loaded side, and opposes the 
field coils on the lightly loaded side. At first sight this would appear 
to be wrong, and that the booster on the lightly loaded side should 
be left untouched to obtain correct pressure regulation, but if a 
concrete case is considered it will be apparent that the lightly loaded 
booster must also be altered. Such a booster compensates auto- 
matically for all losses, but it has certain serious disadvantages. 
When the out-of-balance load is much nearer one feeder than the 


other the booster of that feeder takes not only the whole out-of- 
balance load, but it also relieves the other booster of part of its 
natural load. Thus, in Fig. 2, we have two boosters of this type 
supplying a network, and keeping the pressure at the feeding points 
at 200/200 volts, similar to the 'bus-bars. There is a load of 400 
amperes equally distributed over the network and, in addition, а 
load on the positive side of 80 amperes concentrated at one spot one- 
tenth of the way along the network from No. 1 feeding point. It 
will be noticed that No. 1 positive booster not only carries ite natural 
load and the whole out-of-balance current, but also relieves No. 2 
booster of 16 amperes of its natural load. On the negative side 
No. 2 booster carries 28 amperes more than No. 1 booster. The 
copper is therefore not used to advantage, and the boosters must be 
larger and therefore more costly than they would be if this effect 
were prevented. Also, under certain conditions this system of 
boosting becomes unstable, as is shown by the author in the Paper. 
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Some of the disadvantages are got over by putting the neutral coils 
of the boosters in parallel, so that the whole out-of-balance current 
divides equally between them, but another disadvantage is intro- 
duced. Fig. 3 shows a network supplied by two three-wire feeders 
on this system, having nominally 200/200 volts at the feeding points, 
carrying 400 amperes balanced load distributed equally over the 
network, and. having 80 amperes unbalanced load on the positive 
side at No. 1 feeding point. It will be noted that each feeder takes 
its natural share of the load, that No. 1 positive feeder takes in 
addition the out-of-balance load, and that the voltage across the 
outers at the feeding points is correct. Owing, however, to the 
neutral coils of No. 1 being excited by less than the current in No. l's 
neutral wire, the middle wire at No. 1 feeding point is not midway 
in pressure between the outers, but has 3 volts more on the negative 
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side than on the other. Similarly No. 2 feeding. point has 3 volts 
more on the positive side than on the negative. This system, how- 
ever, uses the copper to somewhat better effect than without the 
paralleling connections. 
Another system of three-wire booster having only two generators 
is shown in Figs. 44 and 45. There is one booster in the positive 
which is excited by two coils, one coil in the positive feeder and the 
other in the negative feeder. The positive coil adds the voltage 
equivalent to the drop in the positive feeder, and the negative coil 
adds the drop in the negative feeder. The pressure across the outers 


at the feeding point is thus always kept at 400 volts. There is also 


a booster in the neutral of the feeder, which also has two exciting 
coils. Опе of these coils is the neutral coil which adds, or subtracts, 
the drop in the neutral feeder. The other coil is a negative feeder 
coil, whose function is to raise the voltage of the neutral at the 
feeding point by the drop in the negative feeder. These negative 
coils are equalised as shown. So long as any out-of-balance current 
is on the positive side, and the other load is equally distributed, the 
voltage regulation is perfect; but as soon as an out-of-balance occurs 
on the negative side, or the load centre is not central on the network, 


that is, as soon as the two negatives carry different currents, the’ 


voltage is slightly upset. | 

Fig. 4B shows the same load distribution as Fig. 4А, but with the 
out-of-balance on the negative side in place of the positive. It will 
be noted that this causes the maximum current in any feeder to 
become 234 amperes, in place of 280 amperes as in Fig. 44, and it 
keeps the voltage across the outers correct ; but it causes a difference 
of voltage from the outers to the neutral. If, to avoid this, the 
negative coils in the neutral booster are not equalised, circulating 
currents may occur in the neutral. 

Seeing that manufacturers of boosters and balancers do not care 
to guarantee а much greater degree of accuracy than a voltage error 
of 5 per cent. from the straight-line voltage for the booster, and an 
error of 2 per cent. for the balancer, it does not seem wise deliberately 
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to adopt a system which introduces another error of 1 per cent. or so 
especially as these errors may be cumulative, and have to be added 
to the bus-bar and temperature errors. All things considered, the 


system shown in Fig. 1, having three generators, one for each wire, 


is the most accurate and simple. Its cost is practically the same as 
that of the boosters with neutral wire coils, as in the one case there 
are three small generators, in the other case two larger generators 
with special coils. 
native prices for the two systems, there was only £10 difference in 
the cost of the boosters. An additional advantage is, that all future 
feeders may be ordinary two-wire feeders having two-generator 
boosters, and the whole system remains stable, so long as the boosters 
do not overcompensate for the drop. 

The arrangement recommended for towns having several feeders 
feeding the network at some distance from the generating station, 
is to have two three-wire feeders and as many two-wire feeders as 
may be necessary, Each three-wire feeder to have a booster con- 
sisting of one motor driving three generators, one in each wire. Each 
two-wire feeder to have a booster consisting of one motor driving 
two generators, one in each outer. The motors driving the boosters 
in each case are better if compound wound, so that a constant speed 
with any load may be kept on the boosters. With such a boosting 
system the voltage may be balanced at the station by means of а 
shunt-wound balancer with field coils eross-connected. The gene- 
rators should be level compounded, so that the 'bus-bar voltage may 


be kept constant, but they should also have some shunt-hand regu- 


lation, so that the voltage at the 'bus-bars may be raised at times 
of heavy load in order to raise the voltage at the feeding points, and 
во compensate for the drop in the network. The essence of stability 


in such a system is that the pressure at the feeding points shall not 


be greater than the pressure at the 'bus-bars. 

Two precautions should be taken. With a motor-driven booster, 
if the motor should come off the line owing, say, to à broken shunt 
wire, the booster will be driven as а motor and may rapidly reach a 


In one case where the author was quoted alter- 


bursting speed. To prevent this danger a eirouit - breaker may be 
used, through the jaws of which the booster current flows, while the 
actuating coil is in series with the shunt-winding of the motor. If, 
then, the motor should come off the line the circuit-breaker will open 
and cut the booster out of circuit. The other danger is in connec- 
tion with compound-wound. balancers, and there has already been 
pointed. out the necessity of using & fuse on the path to the series 
coils in conjunction with a diverter resistance. Fig. 5 shows one 
arrangement of balancer with fuse and diverter. 

In some towns it may be possible so to arrange the feeders that 
two or more of them may be boosted by the same booster without 
introducing any serious error. At times of light load, the group of 
feeders is supplied direct from the station ’bus-bars, and the balancer 
always deals with the drop in the neutral. -On switching in, or out, 
a booster of this capacity, a decided flicker would show in the lamps, 
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unless special precautions were taken. Fig. 6 shows one method of 
doing this. It will be noted that the series boosters are also wound 
with shunt coils excited across the low-tension bus - bars with regu- 
lators in the circuit. By adjusting the regulator arm the shunt coils 
can be made to oppose or to assist the series coils, or to have no 
excitation. The switches A have three contacts, and the method 
of operation is as follows :—In the normal position of switch А the 
current from the station bus-bars passes through the switch to the 
high-tension 'bus-bars without passing through the booster. The 
booster motor is started up, and switch A is moved to the mid position, 
The current now passes through the series coils of the booster on its 
way to the high-tension bars, and the booster armature shows a 
voltage, but there is no path through it. The regulator is then 


| adjusted to oppose the series coils, until the voltmeter across the 


armature shows zero, or preferably a very smajl voltage. The 
booster is then switched into the circuit. Theregulator is then moved 
back to the zero position, and the whole current then passes through 
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Fig. 7. 


the booster on its way to the high-tension bars, and is boosted in 
proportion to the load. There are various circuit-breakers and trip 
coils necessary to ensure safety if the motor should come off the line; 
but the author did not think it advisable to complicate Fig. 6 by 
introducing them. 

Some very large boosters of this type have been used. In one 
case, within the author's knowledge, the booster handles 6,000 
amperes. It does not appear advisable to instal such large boosters 
and incur the loss in the booster motors and generators, when the 
station dynamos might have their voltage raised and supply the bars 
direct. Fig. 7 shows one method of obtaining this object. The 
group of feeders are connected to the high-tension 'bus-bars, and the 
station dynamos are arranged to be plugged on to either the station 
'bus-bars or the high-tension bars. The dynamos are fitted with 
voltage regulators operated by means of pilot wires from a selected 
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average feeding point, and thus the voltage on the dynamos and the 
high-tension bus- bars is raised automatically as the load increases 

If, now, a link is made between the station bus-bars and the high- 
tension 'bus-bars, the high-tension dynamos can be kept at full load, 
the station bus- bars supplying the remainder of the demand of the 
feeders, if that is in excess of the dynamo capacity, or receiving the 
excess from the high-tension dynamo if the demand of the feeders is 
less. This link takes the form of a booster, having two shunt- 
wound generators with potential adjustment. If the booster gene- 
rators are also wound with neutral wire coils, as shown, they com- 
pensate for the drop in the neutral, and the station balancer may be 
a simple one, keeping the voltage of the station end of the neutral 
' midway between the station 'bus-bar voltages. 

The following is the method of operation :—At times of light load 
the station 'bus-bars supply the high-tension bars, and therefore 
the feeders through the boosters, the latter being regulated by the 
attendant to keep the voltage at the feeding-point constant. When 
the load on the feeders exceeds the capacity of the boosters, a gene- 
rator is run up to the high voltage requited and switched on to the 
high-tension bars. The attendant then reduces the voltage of the 
booster till the generator is taking its full load and the booster 
supplving very little. If there is not sufficient demand on the 
feeders to load the dynamo, the attendant reduces the excitation of 
the boosters, which then feed the station 'bus-bars, and help the 
other generators supply the low-tension demand, or charge the 
battery if there is one. 

By this plan only small boosters are required, and economy is 
gained by the saving in the loss in large boosters, and by being able 
to keep the generator at, or near, its full load all the time. It is, of 
course, not truly automatic as the attendant must attend to the 
adjustment of the booster regulators; but any failure to do so on 
his part merely affects the proportion of the load taken by the 
booster, and does not affect the voltage at the feeding point, which 
is kept correct. 


А DISCUSSION. 

Mr. W. W. LackiE (Glasgow), in a written communication, said the 
Paper filled a distinct gap in our knowledge of the subject, and he gave 
some particulars of the system in use in Glasgow. Не was not favour- 
able to networks being joined up solid throughout. The author seemed 
to have generally assumed that networks were 80 connected up. 

Mr. S. A. Simon (Electrical Co.) spoke of several methods not touched 
upon in the Paper, and referred to the static balancer, claiming for it that 
it brought the neutral wire to within 3 per cent. of balance with а 15 per 
cent. out of balance current. 

Mr. J. RoBERTSON (Greenock), referring to his own experience, did not 
favour a series winding on balancers. Не preferred the shunt regulated 
type, adjustable by the switchboard attendant. He thought rotary- 
converters more economical than motor-generators. 

Mr. James E. Sayers mentioned that the first balancer with the 
neutral or middle wire wound round the magnets of the balancer’ was 
patented by his brother, Mr. W. B. Sayers, and was made by Messrs. 
Mavor & Coulson 14 years ago. 

Mr. W. McWuiRTER advocated the series booster as the simplest. It was, 
he said, automatic and easily regulated at the switchboard. He recalled 
when first seeking information on the subject that the majority of those 
to whom he applied were very ignorant regarding balancers. 

Mr. W. A. KER, in reply, said he expected some critics would have 
taken exception to his theories as to how the balancer started to work, 
but no one had done во. He supposed, therefore, his views were correct. 
At the same time he thought it fair to say be himself had doubts. 
Although Mr. Lackie disagreed with having the various sections of the 
network joined up. it was a much more economical system. He doubted 
Mr. Simon's figures of balance with a 15 per cent. out of balance current, 
as he thought the static balancer only gave a very rough balance, such 
as was required for power supply. The rotary balancer was much better 
for lighting, and the allotment of the different types of balancers in 
Glasgow on those lines seemed to bear out his opinion. At the same 
time, his Paper did not attempt to cover such cases as Glasgow. He 
only aimed at coping with the problems of a small town with a straggling 
area of supply. 
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TELEGRAPH AND TELEPHONE SYSTEMS AS AFFECTED 
BY ALTERNATING-CURRENT LINES.* 
BY J. B. TAYLOR. | 


Summary.—The author describes the various telegraph and telephone 
systems and discusses how they may be protected from the effects of 
neighbouring power supply lines. The case of single-phase railways is 
dealt with at considerable length. He also shows that where trouble is 
experienced on a telephone line it may be possible to effect considerable 
improvement by putting the system in first-class condition; whilst on a 
telegraph line some change in the apparatus or arrangement will be 
necessary. 


The purpose of this Paper is to give а general statement of power 
transmission and telegraph and telephone conditions as they exist, 
with special reference to combinations which may make trouble if 
simultaneous operation is attempted in too close proximity. An 
adequate consideration and solution of the problem involves an 
intimate study of the characteristics and sensibilities of telephone 
and telegraph instruments as well as a calculation of disturbing 
E. M. F.'s and currents induced in their circuits with values 
depending upon all the various features of construction and operation 
of the power lines. 

The various telegraph systems are next briefly outlined by the 
author. In order to give some idea of the characteristics of the stan- 
dard 150-ohm relay, tests have been made under the following adjust- 
ments: Magnetic air-gap 0-07 in., length of stroke at contacts 
0-015 in., spring tension so that relay would pick up at 40 milli- 
amperes direct current and let go at 30 milliamperes. Under the 
above conditions, 31 milliamperes alternating current at 25 cycles 
caused relay to chatter on the back stop. The current to cause relay 
to pull up to front stop sufficient to start chattering in local sounder 
was 62 milliamperes. With 40 milliamperes direct current in relay, 
the superimposed 25-cycle current to cause relay to break contact on 
the front stop was 20 milliamperes. The impedance of a standard 
150-ohm relay at 25 cycles was found to be with a 0-12 in. air gap 
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465 ohms, 0-08 in. рар 515 ohms, 0-04 in. gap 650 ohms, and where 
a telegraph disturbance is slight, improvement may be effected by one 
or more of the following devices: Increasing impedance of line, 
increasing working current, shunting apparatus with condensers or 
non-inductive resistance, placing short-circuited secondary winding 
on relay, placing neutralising winding on relay, using back contact of 
relay with reversing sounder. Since the signalling currents in а 
telegraph line are of the nature of alternating currents, it can be seen 
that any of the above choking, shunting, absorbing or neutralising 
devioes will tend to make the action of the relays sluggish ; and as 
soon a8 the frequency of the signalling currents equals or exceeds that 
of the induced currents, these devices will become & hindrance 
rather than a help. When the amount of power transmitted, length 
of line, or small separation of the two circuits is such as to make the 
disturbance severe, definite neutralising conditions must be intro- 
duced. If we can introduce into a telegraph circuit voltages equal 
and opposite to those derived by electromagnetic induction, and at 
the same time supply to the line the charge demanded by electro- 
static induction, we shall succeed in neutralising the inductive 
effects. Fig. 1 shows one way in which this idea may be worked 
out. Current transformers connected in a disturbing wire intro- 
duce into the telegraph line a voltage proportional to the current 
in the transformer. Since on a railway the position of the load 
is shifting, it would be necessary to divide the line into sections, 
with a transformer for each. The shorter the sections, the more 
exact the neutralisation. Electrostatic induction is neutralised 
by using condensers in connection with potential transformera 
as indicated. The proper charge can be obtained by varying the 
capacity of the condensers or the voltage applied to them. Instead 
of using current derived directly from the disturbing wire for the 
purpose of neutralising, this neutralising current may be derived from 
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a special neutralising wire placed close to the disturbed telegraph 
wires. This arrangement while effective is not exact, on account of 
magnetising currents, earth currents, phase distortion, &c. 

In some situations it may be cheaperor more desirable to make 
use of a metallic circuit for the telegraph. Any form of metallic 
circuit telegraph will be less sensitive than a circuit with earth return, 
but the full benefit of the metallic circuit is to be derived only when 
following the '* balancing " principles referred to in connection with 
the telephone. The metallic telegraph may be operated on either the 
series or multiple connection, and either of these connections properly 
installed will be perfectly balanced. The same might be said of the 
telephone system, although as far as the writer is aware & balanced 
metallic series telephone system has never been used. Fig. 2 shows 
several connections which may be used for the metallic circuit tele- 
graph. Diagram А shows an ordinary series telegraph system with 
wire return in place of earth return. If the conditions are such that 
electrostatic effecta can be neglected, this arrangement, though not 
balanced, will be satisfactory. Diagrams B and C show a balanced 
metallic series telegraph. In this case the relay must have double 
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windings differentially connected. Double-pole keys are also essential. 
Diagram B shows & battery, which may be earthed at the neutral 
point or may be unearthed, and similarly the earth at the end of the 
line ö may or may not be employed. The purpose of the neutral 
earth in all of these cases is to keep the system as a whole at approxi- 
mately earth potential In Diagram C, generators are shown at 
each end of the line, the neutral connection being earthed. With this 
arrangement, balanced metallic circuit lines may be connected to the 
usual office generating equipment, as this equipment consists of 
positive and negative machines at approximatelv the same voltage, 
with one terminal earthed. Diagrams D and E show а metallic 
circuit telegraph system with relays connected in multiple, or bridged 
between two sides of the line. With this arrangement it is essential. 
to have the relay wound to as high resistance as practicable, and it 
may also be advisable to place additional resistance in series with each 
relay. Resistances are inserted between the battery, or the generator, 
and the line of sufficient value so that closing any one of the keys will 
cause the potential at all the relay terminals to fall sufficiently to 
cause the relays to operate. Diagram D shows a battery at one 
end of the line only, while Diagram E. shows an energy supply 
from both ends. This latter diagram shows the neutral pointe of the 


battery and generators earthed, and the possibility of earthing the 
neutral points of relays is aleo indicated. Diagram F shows a com- 
bination of the metallic-circuit bridging telegraph with the metallic- 
circuit bridging telephone. In place of the telephone there might be 
substituted one of the various forms of alternating-current telegraph. 
This arrangement, being balanced for both the alternating-current 
telegraph instruments, as well as for the direct-current instruments, 
would be free from inductive disturbances, and similarly would 
not cause disturbance in neighbouring circuits, а trouble frequently 
experienced with alternating-current telegraph systems. In other 
words, the two wires so connected result in two independent circuits 
(with intermediate stations if desired) thus providing the service 
facilities that the same two wires do when connected as simple 
earthed lines. An incidental advantage of the bridging connection 
of telegraph lines is the ability to establish an emergency or temporary 
station at any point by merely attaching suitable apparatus to the 
two wires. . 

Telephone Systems.—Nowadays practically all telephone systems 
employ a return conductor, and only these will be considered. The 
whole science of having a perfectly quiet telephone line is dependent 
on the Wheatstone bridge principle, that no current will flow in the 
wire or instrument connecting two pointe at thesame'potential The 
practical application of this principle requires that each wire of a 
telephone circuit shall have the same resistance, the same inductance, 
the same capacity, and the same insulation resistance; and more 
exactly, that these conditions of equality shall hold, not only for the 
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Fig. 3.—SENSIBILITY OF TELEPHONE RECEIVER WITH VARIATION OF 
FREQUENCY. 


circuit as a whole, but for each and every short section of the circuit. 
Still more exactly these conditions of equality must hold for the 
entire range of frequency to which the apparatus is sensitve and for 
currents of any magnitude that are likely to be introduced into the 
circuit. In practice these ideal conditions can be attained only 
approximately, even after making numerous transpositions of the 
two conductors. 

For the purposes of this discussion we may assume that on short 
lines the current in telephone lines may be as high as 2 or 3 milli- 
amperes, while at the receiving end of long lines the current may be 
less than Toth part of this and still be sufficient for the proper 
understanding of conversation. The frequency of speech currents 
(for commercial telephone quality) is probably included between 
200 and 2,000 cycles. Probably the most important of these cur- 
rents lie between 700 and 900 cycles. The writer believes it has 
been for some years the practice of the telephone companies to con- 
sider 800 cycles as the one frequency best representing the general 
range, and to make use of this frequency from small alternating- 
current generators when making quantitative measurements on 
different pieces of apparatus. 

The difficulty of naming a value of current sufficient to cause 
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interruption or disturbance, mentioned while discussing the telegraph 
system, is even. greater when considering the telephone system. 
Fig. 3 shows the curves of sensibility to different frequencies as given 
by Lord Rayleigh,* by Mr. Fowlef and by the writer's recent 
experiments. These curves were all made on a different basis of 
comparison, but attention is particularly called to the fact that, 
comparatively speaking, the sensibility, at say, 25 cycles, as shown 
by all of these curves, is not even of the same order of magnitude as 
the sensibility at, say, 600 cycles. Physiological phenomena having 
more or less bearing on the question of telephone sensibility are 
discussed in the Paper. 

Quick and reliable telephone service between generating and 
receiving points is an important factor in maintaining service over 
high-tension transmission lines. Power transmission companies 
almost invariably have their own private lines, and. usually on the 
same poles or structures that carry the transmission wires. In 
order to safeguard the users of such telephones, а telephone insu- 
lating transformer has been developed, and is described and illus- 
trated in the Paper. This transformer is given а high-potential 
test of 25,000 volts between windings which come to line and those 
. connected to instrument. The combination disconnecting switch, 
. fuse and lightning arrester has the ordinary small-gap carbon plates 
. across the terminals of the transformer, but such gaps are not used 
. between line and earth. Discharge gaps to earth are made adjust- 
able. Both primary and secondary of this transformer may be 
double wound, permitting series or parallel connection, as may be 
best for various line conditions, and also making available a neutral 
point which may be earthed. The neutral point is of service in case 
it is desired to signal or telegraph over the telephone line. 

On any telephone system eternal vigilance is the price of first-class 
service, and the author emphasises the importance of bringing the 
insulation of the telephone system ав & whole into first-class shape 
before wasting any time or money on transpositions. 

The author next describes the various systems of alternating- 
current power transmission, and analyses the harmonics and irregu- 
larities in the wave forms of generators. He then deals with single- 
phase railways. 


Single-phase Railways.—In its simplest form where one terminal 
of a single-phase generator is connected to earth and the other to an 
overhead trolley conductor, from the standpoint of inductive dis- 
turbances, this is the worst arrangement that can be made. Electro- 
magnetic effects will be proportional to the length of transmission 
and to current, and vary with load and distribution of cars. By 
locating the generating station at the middle of the line, instead of 
at the end, there may be a reduction in magnetic inductive effects 
through more or less neutralising action from currents in opposite 
directions. By using a transmission line and transformer sub- 
stations feeding separate sections, this is a better arrangement only 
through the feasibility of reducing the length of the individual 
sections. If the transformer connections are made so that alternate 
sections of the line are of opposite polarity, the equal exposure of a 
telephone or telegraph line to the same number of positive and 
negative sections will practically neutralise the effects of electro- 
static induction. In this connection it should be noted that there 
will be charging currents flowing back and forth in a neighbouring 
telegraph wire from the portion opposite the section of single-phase 
trolley of one polarity to the neighbouring section of opposite 
polarity. If there be intermediate stations on the telegraph line, 
these charging currents, flowing from one section of the wire to the 
other, may be sufficient to disturb the relay. | | 

With a single-phase trolley wire continuous between transformer 
sub-stations, all trolley sections are of the same polarity with cor- 
responding electrostatic effects. From the standpoint of electro- 
magnetic induction, however, this system of distributing has marked 
advantages. Thus, with a car between two sub-stations, the 
greater current will flow from the nearer station; and this greater 
current flows through a shorter length of trolley wire than does the 
lesser current from the farther sub-station. The next step is to 
combine the two arrangements as shown in Fig. 4, where trollev 
sections are fed from both ends, and alternate sections are of oppo- 


* « Theory of Sound,” Vol. I., p. 473. : 
f “The Transposition of Electrical Conductors,” Trane, A. I.E. E., 
Vol. XXII., p. 659. 


along the line. 
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site polarity. This arrangement requires either two transformers 
at some of the sub-stations or, what amounts to the same thing, a 
transformer with two secondary windings. 

- Distribution arrangements requiring additional conductors are 
next considered. Fig. 5 shows several schemes of distribution 
designed more or less to represent metallic circuit conditions, still 
retaining the single trolley. Diagram A shows a potential-neutra- 
lising conductor erected in proximity to the trolley wire. By means 
of one or more transformers, this wire is maintained at approxi- 
mately the same potential to earth as the trolley wire, but always of 
opposite polarity. Such a conductor will neutralise the electro- 
static fields. It is more or less obvious that this neutralising con- 
ductor might be placed nearer to a telegraph line than is the trolley 
wire, in which case a proper transformer ratio could be selected to 
neutralise the potential at the position of the telegraph wires. Such 
an arrangement, however, would be most effective for a single line 
of telegraph and would involve either extensive calculations or 


experiments to insure the best results. By having the neutralising . 


wire as close as possible to the trolley wire, no calculations or experi- 
ments are necessary, and the same wire will neutralise equally well 
for various telegraph lines, even if on opposite sides of the track and 
at various distances. | 

Diagram B shows a current neutralising conductor in proximity 
to а trolley wire.. This conductor must be of the same carrying 
capacity as the trolley wire, and current transformers, ratio 1: 1, are 
cut into the trolley wire and neutralising conductor at intervals. 
Midway between these transformers the neutralising conductor is 
connected to the rail. The purpose of this scheme is obviously to 
cause equal currents to flow in opposite directions in the trolley wire 
and neutralising wire. For certain positions of the cars, the neutra- 
lising action will be insufficient : for other positions of the cars, an 
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Fic. 5.—NEUTRALISING CONDUCTORS FOR SINGLE-PHASE RAILWAY 
DISTRIBUTION. 


over-neutralised condition will result. By using a number of trans- 
formers, approximate neutralisation may be obtained. The objec- 
tion to this and similar arrangements is the extra expense of the 
neutralising conductor and transformers, and the greater chance of 
shut-down due to the quantity of high-tension apparatus distributed 
As against the expense of the extra conductor it 
should be noted that such e circuit will have small self-induction as 
compared with the usual single-phase circuit with overhead con- 
ductor and earth return. The inductive drop will therefore be con- 
siderably less, which may be an important factor in some cases. 

By installing a potential-neutralising conductor as described in 
diagram А, and а current-neutralising conductor as well, metallic 
cireuit conditions are approximated. А single current-neutralising 
conductor of sufficient carrying capacity might serve for trolley 
wires over two or more tracks, and similarly, а single potential- 
neutralising conductor might serve for more than one trolley wire, 
either by increasing its size or the voltage supplied to it. Diagram 
C shows an arrangement where the same conductor tends to neutra- 
lise for both current and potential. Looked at from one point of 
view, these arrangements are similar to the Edison three-wire 
system, the rail return being the neutral. Compensators, or 1:1 
transformers, keep the two conductors at equal and opposite poten- 
tials from earth, and the second conductor may or may not be used 
as а trolley wire. In the case of а double-track road, both con- 
ductors could advantageously be used as running conductors. 

In conclusion, the author considers the calculation of inductive 
disturbances and the comparison of electrostatic and electromagnetic 
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effects. In summarising his Paper the author states that com- 
mercial telephone lines have little margin to meet disturbing con- 
ditions more severe than normal. An increase of telephone currents 
to three or four times their present values would doubtless result in 

t disturbance to other wires in the same telephone system and 
require new standards of construction and maintenance. The same 
statement applies to telegraph systems. Theoretically a balanced 
telephone line can be operated in proximity to alternating-current 
wires. This is not true of a telegraph line, as there is no way of 
balancing a circuit using earth return. Where trouble is experi- 
enced on a telephone line it may be possible to clear same by putting 
the system in first-class condition. Where trouble is experienced 
on a telegraph line, some change in the apparatus or circuit arrange- 
ments will be necessary. 


TURBO-ELECTRIC LOCOMOTIVES. 
[CoMMUNICATED. | 


A short time ago there was published an announcement through- 
out the whole of the daily Press, and in most of the engineering 


jourpale, concerning an experimental locomotive which had been. 


built at the works of the North British Locomotive Co., of Glasgow, 
embodying some distinctly novel features. The fact that this engine 
was being constructed was known to a number of engineers interested 
in the scheme, and it has come as a great surprise to them that the 
details of its design should have been proclaimed so publicly before 
sufficient tests and trials had been carried out to ascertain its possi- 
bilities. It seems a cardinal mistake to give full particulars of any 
new idea before there is a reasonable prospect of success, and if, as 
is probable, considerable trouble is at first experienced with this 
locomotive, there is no doubt that public confidence will be much 
ehaken in the feasibility of the whole undertaking, which is para- 
mount to saying that a system of locomotion possessing huge ad- 
vantages will be retarded for many years owing to its being launched 
before its difficulties and the best means of overcoming them have 
‘been fully considered. Not that we wish to belittle the enterprise 
of the North British Company in the least —indeed, too much honour 
cannot be given them for the energy, time and money which they 
have expended in trying to evolve a practical solution of a very diffi- 
cult problem; but one might have desired that they had gone a 
little farther before taking the world into their confidence. It is an 
undeniable fact, for which all inventors will vouch, that if you say, 
in regard to any new scheme, „Here is something new; I have 
proved it to be the most efficient and economical method possible,” 
the public will pass by on the other side of the road ; but if you can 
come forward with results and complete working arrangements and 
say, ‘‘ Here is something at work—here are actual figures proving 
its worth,” the same public will pause and consider the matter. 
Having gon? so far as to construct their engine, it was a pity that the 
North British Company did not wait until they had full results and 
had eliminated some of the mistakes which they seem to have made 
in their design before they drew attention to their efforts. 

The principle of the locomotive is to generate electricity by means 
of a steam turbo-generator and deliver it to motors which are coupled 
to the driving wheels of the engine. A single turbo-generator of 
1,000 kw. is employed, the dynamo being direct ourrent. There 
are four motors, series wound, which are arranged to^work at volt- 
ages of from 200 to 600, and by this means considerable variation of 
torque may be obtained to suit the diverse conditions of running, 
retaining at the same time the high efficiency of the electrical drive. 


The steam from the turbines is condensed in an ejector condenser, · 


the circulating pumps being driven by a small steam turbine, and 
the condensing water mixed with the condensed steam is delivered 
to the hot well The feed water is pumped directly from here back 
into the boiler, which is possible since it contains no oil, as in the 
case of reciprocating engines, while the water for condensing is 
pumped into a cooling tank on the front of the engine, which is ex- 
posed to the full blast of the cold air. Since no steam escapes up 
the funnel, as with ordinary locomotives, a turbine-driven fan pro- 
duces the necessary draught and also helps to cool the condensing 
water in the tank. 

It is satisfactory to notice that the plinciple of voltage variation 
is adopted to obtain the required torque regulation, though how 
this variation is carried out has not been divulged, and it is evident 
that the designers have recognised that the ordinary system of 
“ tramway " drive with constant voltage series motors is inapplicable 
on trains. But it is to be feared that a great mistake has been made 
in employing direct current at all for this work. The problem is 
vastly different from that involved in the design of tube trains and 
tramway systems. There are many serious troubles to contend with, 
such as rough tracks, small radius curves, steep gradients, inclement 
"weather and the crossing of points, which render the conditions more 


severe. A 1,000 kw. plant is no toy, and those who have had ex- 
perience of direct-current turbo-generators running under the most 
favourable circumstances will admit that they are not machines 
which may be left to take care of themselves, which will certainly 
be the case on locomotives. It must also be remembered that 
1,000 kw. is the largest size direct-current single turbo-generator 
that has yet been constructed for any purpose, larger units always 
being made tandem, so that the maximum difficulties will be en- 
countered. Sparking troubles will inevitably occur on a machine 
of this size, and it will be interesting to hear what type of brushes 
are being used. and, even if the greatest care be exercised in the design 
and construction of them and their holders, there is little doubt that 
in crossing points at a fair speed and running over rough track the 
tendency of the brushes to jump off the commutator will be very 
great, and if this happens the results will be serious alike to the com- 
mutator and the motors. In trying a similar system of drive for a 
motor car some years ago, where a direct-current dynamo was driven 
by a high-speed petrol engine, and delivered its power to motors on 
the axles, it was found that this method was practically unwork- 
able for this very reason, although the efficiency was admirable. A 
locomotive will not, of course, be subject to such rough treatment 
аз a Car running on uneven roads, but it will be ‘severe enough to 
cause trouble. 

It may be said, therefore, that the turbo-electric system employing 
direct current will be unsatisfactory even if it is not doomed to entire 
failure by reason of the commutator, and it is difficult to see, in 
view of the present tendency to the adoption of alternating current 
for traction work, why it was not proposed in this instance. - There 
are many alternating-current systems of transmission applicable for 
this purpose, including that of Mr. Durtnall, which is specially de- 
signed for railway work апа which he has patented ; and practically 
all the methods proposed for electromechanical propulsion of ships 
could, with slight modifications, be adopted for locomotives. The 
use of alternating current gives at once the incalculable advantage of 
the absence of commutators, and by means of specially designed 
generators (such, it may be mentioned, as are already at work) the 
frequency of the current may be varied to suit almost’ any require- 
ments, thus allowing the motors to exert the maximum and minimum 
torques at the right momenta without any loss in efficiency, no costly 
and wasteful resistances being necessary. It is important to notice 
that with alternating current the turbine is always run at full speed— 
that is to say, with the highest efficiency, all variations of the speed 
of the locomotive being obtained by this frequency regulation ; but 
it is difficult to see how voltage variation could be satisfactorily 
carried out with a direct-current system, without either altering 
the speed of the turbine or the use of resistances, and both these 
methods are notoriously inefficient. With the alternating-current 
method ordinary squirrel cage motors would be used, while there is 
absolutely nothing which could go wrong with the generator, and 
this could be relied upon to work satisfactorily with the minimum 
of attention. 

Probably most people find it difficult to realise the advantage of 
the turbo-electric system at all; but, as a matter of fact, there is no 
question about this, and in а particular case which was investigated 
it was found that the economy per train-mile would amount to about 
30 per cent. The non-condensing locomotive engine must of neces- 
sity be extremely inefficient, and the addition of condensing plant 
would not be justified. The condensing steam turbine of the same 
power is ә highly economicel machine, and the loss in the double 
conversion from mechanical to electrical, and electrical to mechanical 
power is so small as scarcely to affect the ultimate saving. The 
system is one which has a great future before it, and if the present 
pioneer locomotive is at all successful it will only show more definitely 
the still greater possibilities when alternating current is adopted. 


A SENSITIVE SPEED REGULATOR FOR ELECTRIC 
MOTORS.* 


BY E. GIEBE. 


Measurements requiring a rotating machine, either as current 
generator or for the production of в fixed angular velocity, are often 
complicated by the variability of the driving motor. This remark 
applies specially to measurements involving alternating currents, 
in which constancy and а precise knowledge of the frequency are 
essential. In many cases, as in absolute measurements of the alter- 
nate current, of inductance, and of capacity, the accuracy is limited 
by the inconstancy of the frequency. Even if the motor is fed by a 


+ Abstract of an article in the Zeitschrift für Instrumentenkunde,”’ 
July, 1909. A communication from the Physikalisch- Technische 
Reichsanstalt. 
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constant battery of accumulators, variations of frequency are 
brought about by changes in the friction of the bearings, or of the 
Nor can these be 
altogether eliminated by means of flywheels or a heavy constant 


brushes, especially in the case of small motors. 


load. 


Helmholtz designed an apparatus for obviating the necessity of a 


constant control. It is a centrifugal regulator in which the centri- 
fugal force of a revolving mass is balanced by the elasticity of a 
spring. I have studied the theory of such regulators, and con- 


Fio. 1. Fie. 2. 
structed the regulator described below, which automatically main- 
tains the constancy of a direct-current motor to а high degree of 
accuracy.* | 

Principle of the Apparatus.—The construction of the regulator it 
represented diagrammatically in Fig. l. A weight, P, moves as 
right angles to the axis of rotation, R, along a steel guiding wire, 5, 
stretched between the axis and a frame, G. A spiral spring, F, is 
attached to the weight P on the one hand and to an adjustable 
cross-piece, ©, on the other. The axis R is rigidly coupled to the 
shaft of the motor to be regulated. Let the motor be a shunt motor. 


Fic. 3. 


If its speed is gradually raised, the weight will start from its rest 
position at а certain speed, and shortly afterwards the contacts К, 
and К, will touch. This short-circuits a resistance, W, inserted in 
the field magnet circuit (Fig. 2). The motor then slows down 


* Some modern tachographs, such as those of Morell in Leipzig, may 
be used for the same purpose on providing them with a suitable contact 
device. 


tions of speed which are not too great will be automatically com- 
pensated by inserting or cutting.out the resistance W. 

Construction.—The working drawing, Fig. 3, is easily understood: 
by reference to Fig. 1. Two spiral springs are used, one on each: 
‘side of the horizontal shaft R. Тһе cross-piece Q is adjusted by: 
means of а micrometer screw, T, and is fixed in position by means 
of screws which clamp it to the rods ss. The contact К, consists of 
a fine platinum point soldered to a light spring. The contact K, is 
a platinum plate inserted in an ebonite block, Н, also clamped at 
a suitable distance along s. The contacts K,, К, are connected by 
thin wires to insulated contact rings, V, V, mounted on the shaft. 
These rings are in contact with brushes attached to the bed-plate 
and connected with the ends of the resistance W. 

Theory.—Let m be the mass of the weight P and / (Fig. 3) its 
centre of gravity. We will suppose that the mass of the springs is 
negligible in comparison with m. When the apparatus is at rest the 
distance of f from the axis is a. This becomes r when the apparatus 
rotates with an angular velocity, w. Then the centrifugal force is 

. K. mr. 
The spiral springs are extended by the amount r— a, and their force 
may be put KF c(r— a). | 
. The factor c i8 arrived at as follows: If the springs are extended 
by a weight, Mg, by lcm., we have c— Mg / l. Hence c is that force 
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іп degrees which produces an extension of 1 cm. In case of equili- 
brium, Kc= KF, and therefore 
mar = c(r— а). 

Equilibrium may be stable, indifferent or unstable accordingly as 
a is positive, zero or negative. All three cases are easily realised 
in the apparatus. In reality, the weight P must, when at rest, 
always assume the position shown in Fig. 3. But by altering the 
position of the cross-piece Q we can always give the spring such a 
tension that, if the shaft were absent, the centre of gravity f would 
lie in the axis of rotation (a=0) or even below it (a negative). We 
may also give а any positive value. For a , KF increases more 
rapidly than Kc, whereas for a < 0 the reverse is the case. Hence, in 
the latter case, the equilibrium is unstable, and at the critical speed 
the weight P flies out and makes a sudden contact. 

For а given percentage change in the frequency, the displacement 
(and therefore the sensitiveness) is the greater the larger r and the 
smaller a. Oscillations in the frequency will be produced by suc- 
cessive impulses of the regulator. 

But another force, hitherto neglected, acts upon the weight P. 
It is gravitation, which alternately aids and opposes the centrifugal 
force. The corrected equation is | 


mor + mg sin H c(r— a) 
where ф is the momentary angle between gravitation and centri- 
fugal force. Since over a whole period the mean value of mg sin G 
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is zero, the discussion on the basis of the first equation remains 
substantially correct, except in the case of resonance. The alter- 
nate effect of gravity only results in oscillations about the equili- 
brium rate, whose frequency is that of the rotations themselves. 
And these only come into play if the contacts are actually made. 
The most perfect regulation is obtained when a=0, i.e., when the 
springs have, in the horizontal rest position, such a tension as would 
bring the centre of gravity / into the axis of rotation were the shaft 
absent. i 


Testing ihe Apparatus.--The regulator was tested by means of 
Maxwell's scheme for determining absolute capacities, in which а 
condenser is alternately charged and short-circuited. A galvano- 
meter which receives the successive discharges shows a further 
deviation as soon as the frequency of the motor varies. In one such 
test the regulator made 15 turns per second, giving 180 breaks per 
second, in the condenser circuit. The value of a was between zero 
and —1 mm. The distance r of f from the axis was 5-7 cm. when 
the contact was in action. The galvanometer varied from 495:8 to 
408-1 in one position of the commutator, and from 501-3 to 502°8 in 
the reverse position. The difference between two simultaneous 
values in the two positions of the commutator ranged from 4-4 to 
6-8 scale divisions. This was a particularly favourable series. In 
an average series, the same difference ranged from — 0-7 to -- 6:3. 
The deviations of the same motor without regulator amounted to 
as much as 200 scale divisions. | 

In а 10 minutes' run the speed was maintained constant to within 
& few thousandths per cent. In & 51 minutes' run the maximum 
deviation from the mean value did not exceed 0-009 per cent. 
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THE EFFECT OF ELECTRICAL OSCILLATIONS ON 
THE CONDUCTIVITY IMPARTED TO GASES BY 
AN INCANDESCENT CATHODE.* 


BY ORIN TUGMAN, 


^ Jummary.—It is here seen that when the direct potential between the 
third terminal and the filament is not producing the saturation current 
the effect of the electrica] oscillations is to increase this current, and to 
deorease it if the saturation is being already produced. The distance 
between the third terminal and the filament has a marked effect on the 
current through the vacuum, and a maximum current was here obtained 
with the terminal 1 cm. away. А second maximum occurs when the 
gas 5 is not too low and the oscillating potential high enough to 
produce ionisation. 


The property of an incandescent carbon filament of emitting 
electrons in excess of positive electricity has been used by Flemingt 
for obtaining small direct currents from an impressed oscillatory 
Р.Р. of high frequency. Fleming calls his device an oscillation valve. 
The object of the present investigation was to determine the currents 
which could be sent through the space between the cold conductor 
and the hot filament when the electrical oscillations were superimposed 
on direct applied P.D.s; also to ascertain how this current varies 
with changes in the gas pressure and with the positions of the cold 
conductor. 

The apparatus was set up as shown in Fig. 1. The open end of 
the top tube was fitted to another of the same size attached to an 
air pump. The joint of the two glass tubes was wrapped with sheet 
rubber securely wired on. "The whole joint was then surrounded by 
a mercury seal. By this means different filaments could be mounted 
on the pump in a few minutes. As is shown in the diagram, a glass 
tube extends vertically downward from the one holding the filament, 
and ends in а deep cistern of mercury. А long steel rod carrying 
on its upper end the cold conductor, à brass plate as shown, passes 
down into the cistern of mercury and turns up on the outside of the 
tube. This affords a positive connection to the third terminal, so 
its position can be changed at will. Electrical connection is made 
with the brass plate as shown through the platinum wire sealed in 
the glass at С. А vacuum tube with parallel flat electrodes is sealed 
on the tube leading to the pump. The discharge of an induction 
coil through this was used to indicate the pressure of the gas in the 
apparatus. 

The electric oscillations were produced in a coil of eight turns and 
20 cm. diameter. One end of this coil was connected through a con- 
denser to earth. The other end of the coil was connected to the third 
terminal at C. The primary coil consisted of three turns 20 cm. in 
diameter, connected in series with a Leyden jar and zinc spark-gap. 
The spark-gap was always short, so that the oscillations were large 


Abstract of an article in the Physical Review." 
t“ Phil. Mag.,“ p. 470, 1905. 


in number and of relatively small amplitude, otherwise sparking 
would ocour between the third terminal and the filament. 

- Since the currents through the galvanometer are small the fall of 
potential through it is negligible. То prevent the oscillations from 
passing through the galvanometer an inductance was placed in series 
with it at M, Fig. 1. As а further protection to the galvanometer, 
& Leyden jar was connected in parallel, shown at L, Fig. 1. The 


carbon filament is heated by an independent storage battery in- 
sulated from all other sources of E. M. F. 


HHH 


The first series of observations were made on a horseshoe-shaped 
filament, burning on from 5 to 7 volts. The third terminal con- 
sisted of a brass cup about 2 cm. deep and wide enough nearly to 
fill the tube. The air was pumped out until the vacuum gave a 
cathode ray discharge. The observations were made in the follow- 
ing manner : The contact D was moved along the resistance R until 
the desired potential was produced. The current in the galvano- 
meter due to the direct P.D. was then read off the galvanometer 
scale. After this the oscillations were started by operating the 
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induction coil I. The galvanometer was again read, which reading 
gave the current through the vaouous space due to the direct poten- 
tial and the superimposed oscillations. 

The results of a series of observations of this kind are shown by 
the curves in Fig. 2. The abscisse represent the direct Р.Р. between 
the negative end of the filament and the third terminal. The 
ordinates are the currents through the galvanometer. The con- 
tinuous lines give the current through the vacuous space when the 
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plate is nearly 1 cm. away the galvanometer current is in some cases 
nearly twice as large as when the plate is 1 mm. distant from the 
filament. Fig. 4 also shows a decided increase in the galvanometer 
current when the plate is away about 5cm. These curves were 
made with the oscillations on. The pressure was not as low as could 
be produced, the cathode of the discharge tube showing а large blue 
spot. 

"A series of observations was made using only the direct potential. 
A most decided maximum appears when the third terminal is about 
1 cm. from the filament. When the higher voltages are applied the 
per cent. merease of current from the beginning to the highest 
value is greater than for the low voltages. 

If the filament current and the direct potential are maintained 
constant and the pressure varied, it is seen that the first maximum 
is inereased with diminished pressure. 

А reasonable explanation of the first maximum may be obtained 
from an analogy to the discharge through vacuum tubes. It is 
known that the effect of cathode ray particles by impact on the gas 
moleeules is small close to the cathode. The ionising effect of the 
cathode rays increases rapidly as the negative glow is approached, 
reaches а maximum in the glow and quickly drops to а small value. 
The second maximum must be due to the secondary ionisation in the 
gas. This second maximum occurred only at relatively high pres- 
sures—i.e., pressures greater than that required for good cathode 
rays. Furthermore, when the amplitude of the oscillation was small 
the potential gradient was not sufficient to give the ions the required 
velocity for ionisation. | 

As the age of the filament increases with use the sensitiveness of all 
these effecta decreases. 


direct potential is on alone, and the broken lines show the current 
obtained when the oscillations are added to the steady potential. 
Curves I., II., III., IV. and V. were made when the carbon filament 
was heated by currents of 2-5, 2-7, 2-9, 3-0 and 3:1 amps. respectively. 
It is seen from the curves that the electrical oscillations produce a cur- 
rent through the galvanometer even when the third terminal is at 
the same potential as the negative end of the filament. This is to 
be expected when we consider that only one-half of the wave can 
pass through the vacuous space. When the third terminal is charged 
negatively by the oscillations the electrons are repelled, and cannot 
take part in the conduction of electricity. Furthermore, since the 
number of positively charged particles emitted by hot carbon is so 
very small compared with the number of electrons, the negative 
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THE BALSILLIE SYSTEM OF RADIO-TELEGRAPHY. 


— 
B s. 


At the recent exhibition of apparatus by the Physical Society of 
London, much interest was taken in the wireless telegraph receiving 
apparatus exhibited by the British Radio-Telegraph & Telephone 
Co., the detector and tuner being combined in one piece of apparatus. 
Ав no details have hitherto been published in regard to the Balsillie 
system of wireless telegraphy, by which title the new system of the 
British Radio-Telegraph & Telephone Co. is known, the following 
description, which we are able to publish through the courtesy of 
Mr. J. G. Balsillie, will be of interest to our readers. 

The system is a weakly-damped wave system embodying improve- 
ments in sharpness of tuning, freedom from damping, and general 
simplicity of parts, which assures reliable working under all con- 
ditions, 
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half of the oscillations is cut out and current passes through the gal 
vanometer only when the oscillations charge the third terminal 
positively. The potential produced by the oscillations is probably 
more than great enough to produce saturation. But this potential 
lasts for а short time, and the duration of each train of oscillations 
is very small compared with the interval between each train of 
oscillations. "Therefore it seems reasonable that the galvanometer 
current should not be saturated when the high oscillatory P.D. M 
is superimposed on a small direct P.D. The same line of reasoning 
will explain the decrease of the galvanometer current produced һу 
the oscillations after saturation. 

By plotting the differences in the currents obtained by the direc! 
potentials alone and that obtained by the resultant of the direct and 
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Fic. 1.—Rotary SPARK GAP. 
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І., zero potential differenca ; II., 35 volte potential difference: III., 50 volts 
potential difference, 


Fic. 4.—CuRvES OBTAINED WITH 1 АМР. IN LAMP FILAMENT. 


oscillatory potentials we have the curves shown in Fig. 3. After 
reaching 40 volts and the observations were made coming down the 
curve, it was found that the descending curve had shorter ordinates 
than the ascending curve. 

In all the above experiments the brass cup, as a third terminal. 
remained fixed in one position. In the remaining experiments the 
position of the third terminal was varied, the third terminal being 
a brass plate 3cm. in diameter. Some results obtained when а 
straight carbon filament is used are given in Fig. 4. As the brass 
plate is moved away from the filament the current through the 
galvanometer at first increases with the distance. When the brass 


The action of the transmitting and receiving apparatus may be 
summarised as follows :—An alternating-current generator energises 
the primary of a step-up transformer, the secondary of which is 
connected to a plate-glass condenser. This condenser in turn dis- 
charges through a special form of spark-gap and inductance, to 
which is connected the air wire and earth. These impulses are 
syntonised at the receiving station by means of selective circuits, 
and are then caused to pass through the primary winding of & 
specially constructed hysteresis transformer, the secondary winding 
of which is connected to a telephone or other suitable form of record- 
ing or receiving device. 

Transmitting A pparatus.—In small power stations an alternating- 
current generator with a frequency of 60 to 120 cycles per second is 
employed. As the spark produced by a condenser discharge from 
such an alternator is not musical, and as it has been found that a 


| large amount of arcing takes place with the ordinary spark discharge 
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a new form of rotary spark-gap has been devised, and is so con- 
structed that when rotated, a large air pressure is produced at the 
points when they are in closest proximity. 

This gap, which is illustrated in Fig. 1, is capable of interrupting 
the'discharge from the condenser from 300 to 1,500 times per second. 
The gap comprises two outside electrodes, each 44 in. broad on the 
sparking edge, and curved as shown in Fig. 1, placed in close proxi- 
mity to a longitudinally toothed wheel. This wheel, which is 5 in. 
long, has truncated teeth cut on its periphery, and this form of 
spark-gap permits of 20 to 30 sparks taking place in parallel at each 
condenser discharge. | 

The rotation of this gap ensures complete absence of arcing, 
thereby greatly increasing the efficiency of the transmitting appa- 
ratus. The spark length employed on а 1 kw. station is J; in., 
and on а 2 kw. station 3, in. By discharging the condenser in such 


Fic. 2. —TRANSMITTER. 


a regular manner, а definite frequency is impressed upon the trans- 
mitted oscillations, so that at the receiving station а musical note is 
heard. This note, however, is entirely independent of the fre- 
quency of the alternating current used for charging the condenser. 
It is claimed that this form of spark-gap has all the advantages of а 
cooled and compressed air-gap. 

In larger power stations it has been found desirable to construct 
a high-frequency alternator, capable of giving a frequency equivalent 
to that of the desired note. The feature of this new generator is a 
slight variation in the number of pole pieces to the number of gene- 
rator sections, thereby producing a frequency per revolution which 
is equivalent to the product of the number of pole pieces multiplied 
by the number of generator sections. Also, the generator sections 
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are shunted by condensers, so allowing the impulses produced in the 
generating sections to be tuned to any desired frequency. 

The Transformer.—The windings of the transformer are so pro- 
portioned as to raise the voltage of the primary circuit to a potential 
of 15,000 volts at the condenser terminals. 

Condenser.—This comprises glass plates, each ] in. thick, covered 
on one side with tin foil, and on the other with paraffin wax. "These 
plates are mounted on the top of each other, and are bound together 
with insulating tape. The plates are then enclosed in a mahogany 
box 20 in. by 22 in., and 64 in. high, and are embedded in paraffin 


wax. The capacity of the condenser for a } kw. station is 0-002 mfd.; 


for a 1 kw. station 0-005 mfd. and for a 2 kw. station 0-01 mfd. 
The terminals are insulated from the enclosing mahogany box by 
ebonite collars 4 in. in diameter. 


Tuning Inductances.—These comprise helices of silvered copper 
tubing wound on four ebonite pillars so spaced as to give a diameter 
of 9 in. These turns of copper tubing are spaced 4 in. apart, 
centre to centre. There is also provided a separate inductance of 
similar dimensions and construction, for tuning the air wire to the 
frequency of the oscillating circuit. The inductance employed for 
the oscillating circuit (see Fig. 2) is divided into two parts, one of 
16 turns, and one of eight turns. The wave-length obtainable by 
connecting the 2 kw. size condenser to the terminals of the shorter 
inductance is 750 metres. This can be varied down to 100 metres. 
The wave-length obtainable by connecting the 2 kw. size condenser 
to the two terminals of the larger inductance is 1,500 metres ; whilst 
the wave-length obtainable by connecting the condenser through. 
the inductances as a whole is 2,500 metres. It will, therefore, be 
seen that a complete range of tuning from 100 to 2,500 metres can 
readily be obtained. In actual working, and in order to meet the. 
requirements of the International Radio-Telegraphic Convention, 
the scheme of connections shown in Fig. 3 is employed.. 


Fid. 4.—TRANSMITTING KEY. 


Morse Key.—The key, which is illustrated in Fig. 4, embodies the- 
total switching apparatus necessary for sending and receiving, and. 
is absolutely automatic and mechanical in its action. It is so con- 
structed that it is possible for the sending station to be stopped. by 
the receiving station, since the receiving apparatus is only short- 
circuited during the actual time when the key is depressed for send- 
ing. The key comprises the ordinary make and break device for 
the primary circuit, but the lever is subtended at the control end. 
Fitted to this end is a small piece of ebonite to ensure good insulation 
from the body of the key, and. to this ebonite is fitted a silvered 
spring. Mounted on the base of the key is a similar spring, in such. 
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Fic. 5. —REcE1vING Station (Plan). 


& position that when the key is depressed (thereby closing the: 
primary circuit) these two silvered springs come into contact, and 
automatically close the receiving circuit. As no current passes- 
when the actual make and break takes place, wear and tear of con- 
tacts is nil. The action of the key protects the receiving apparatus 
from any atmospheric or high potential static discharge. 


Interference Reducer.—This piece of apparatus is an energy 
absorbing device in the form of a highly damped closed oscillatory 
circuit containing a fixed capacity and variable inductance. The- 
inductance, which is constructed of high resistance wire in order 
artificially to increase the damping, is connected across the terminals- 
of the capacity, and the oscillating circuit so formed is attuned to- 
the frequency of the oscillations which it is desired to eliminate, and. 
owing to the great damping of this circuit, the energy of these dis- 
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turbing oscillations is rapidly absorbed and the receiver safeguarded 
against interference. | 

Receiving A pparatus.—This consists of a detector, telephone and 
tuning devices, and provides in a single instrument means for detect- 
ing oscillations, for tuning the aerial to any desired frequency of 
oscillation and for preventing the receiver being disturbed by oscilla- 
tions other than those which it is desired to receive. The apparatus 
15, moreover, so constructed that the damping is reduced to a 
minimum while provision is also made to afford & path of low resist- 
anoe to atmospheric electricity without reducing the strength of the 
desired signals. $n 

The arrangements provided for tuning consist of two variable 
condensers, two main switches, two variable inductance controllers, 
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and also a device for varying the coupling between the primary and 
secondary circuits. All these devices together with the detector 
being mounted in one box measuring 17 in. square, and 13 in. high. 
A view of the top of the box is shown in Fig. 5. The capacity of 
the primary condenser із 1,800 cm., and of the secondary 2,500 cm.; 
whilst the self-induction of the secondary is 1,250,000 cm. 

By means of the first main switch the detector may be either 
placed directly in the aerial, which can be tuned to any desired 
frequency by the variable primary inductance controller and vari- 
able primary condenser, or, when exact syntony is required to avoid 
interference, the detector may be placed in a closed secondary 
circuit, which can also be tuned to any desired frequency by the 
variable secondary inductance controller and variable secondary 
condenser, and the coupling between this secondary circuit and the 
primary circuit varied as may be found necessary by means of the 
coupling handle. 


m 


By means of the second main switch, the variable primary con- 
denser may either be placed in shunt with the primary inductance 
and detector or in series with them, this last method of connection 


Fic. 8. 
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magnetic hysteresis transformer, the action of which may be briefly 
described as follows :—Several small iron cores, each wound with a 
primary, through which the oscillations pass and collectively over- 
wound with а secondary winding connected to a telephone, are 
caused to rotate in а fixed magnetic field so that the flux passing 
through them is continually varying in intensity. Each core is in 
turn connected to the aerial at the moment when the magnetic 
cycle is at the critical point, and should oscillations be passing 
through the primary winding at this moment, the lag is instantane- 
ously wiped out, the currents induced in the secondary winding so 
actuating the telephone diaphragm. The self inductión of the 
magnetic detector is 80,000 cm. | 

This detector, although of the same order of sensitiveness as the 
best types of electrolytic receivers, is constant and automatic in ita 
action, and entirely free from the possibility of deterioration or 
injury due to heavy static charges on the aerial or the powerful 
induced currents set up by the transmitter. No adjustments or 
renewals of parts are at any time necessary, the only attention 


Fio. 10.—Derector (Plan). 


required being the winding of the driving clockwork, which is 
designed to run from six to seven hours at a time. 
Attention may be called to the fact that the tuner and detector 


being used when it is desired to receive waves of shorter length than | being contained in the one piece of apparatus forming а complete 


the natural wave-length of the receiving aerial. 

It will be seen therefore that four methods of connecting up of the 
detector are available, viz. : —(1) With the detector directly in the 
-aerial and with the primary condenser in shunt with the detector 
and primary inductance (see Fig. 6). (2) With the detector directly 
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in the aerial and with the primary condenser in series with the aerial 
detector and primary inductance (see Fig. 7). (3) With the detector 
in a closed secondary circuit and the primary condenser in shunt 
with the primary inductance (see Fig. 8). (4) With the detector in 
a closed secondary circuit and the primary condenser in series with 
the primary inductance (see Fig. 9). By the use of one or other of 
the above methods any wave from 100 to 4,500 metres in length may 
be received. The tuning devices are so formed and arranged that 
the least possible time is occupied іп “ picking up " and syntonising 
he communicating stations. 

The detector (Fig. 10) takes the form of an extremely sensitive 


| 


receiver in itself, the maximum of portability of the receiving station 
is attained. The box can be easily transported to any required 
situation and rapidly installed by simply connecting the aerial and 
earth wires to the two terminals of the box—the only exterior con- 
nections necessary—when a complete receiving station is imme- 
diately available. 

It was noticeable at the exhibition that the apparatus is of sub- 
stantial construction and high-class finish throughout, and, while 
weight has been cut down to the lowest possible limit, in no case has 
mechanical strength been sacrificed. 


THE ELECTRICAL EQUIPMENT OF THE GREAT 
EASTERN RAILWAY CO.’S QUAY АТ PARKESTON, 
HARWICH. 


The problem of how best to transport goods from place to 
place at the highest speed and with the minimum of handling 
18 receiving great attention in many quarters at the present 
time. For competitive reasons it is necessary that the means 
employed should be cheap, while at the same time they should 
be expeditious. It has, therefore, come about that, at places 
where goods are moved from one convevance to another, 
machinery capable of dealing with material in bulk has been 
installed and man-handling reduced to a minimum. Time 
and labour are both thereby saved. 
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There is no case where such speed and economy are more | the neighbourhood of Parkeston Quay station. These in- 
necessary than on the dock side, so it is not surprising that for clude the hotel, offices and Customs House, as well as the, 
many years cranes which allow a considerable quantity of station itself. 
cargo to be transhipped from shore to ship or vice versa in the | The original generating plant consisted of three 65 kw. 
least possible time have been in use in such places. Hydraulic Davey-Paxman-Crompton sets generating current at 220 
and steam cranes were for long emploved for these purposes. . volts. There are also installed three horizontal hydraulic 

! pumping sets each of about 100 1. H. P. work- 
ing against accumulators at 750 lbs. pres- 
sure. The whole of the hydraulic cranes 
and capstans on the Old Quay are worked 
from these sets. Since the advent of the 

. Increased load, two 200 kw. Parsons turbo- 
generators have been added for supplying 
the demand due to the new electric cranes, 

&c. These sets are, in general, of the stan- 

dard pattern, and require no further com- 

ment, though it may be mentioned that the 
turbo-generators are fitted with Messrs. 

Parsons well-known  compensating coils. 

which ensure sparkless commutation at all 

loads with fixed brushes. The turbines 
work in connection with Parsons condensers, 

which are so arranged that, by the use of a 

suitable valve equipment, either turbine can 

exhaust into either condenser. The circu- 
lating pumps are of the Gwynn type, and 
- are driven electrically by continuous-cur- 
rent motors. The turbines are in general 
used for supplving the power require- 
ments at Parkeston, while the reciprocat- 

ing engines take the lighting load. A 

general view of the engine room is shown 

in Fig. 1. 

But these classes of machinery, especially the former, though As regards steam-raising plant, five Economie boilers, 
possessing many advantages, were rather under the influence supplied by Messrs. Davey-Paxman, are used. They can 
of the weather and other local conditions; and it has been , evaporate 6,000 gallons of water per hour. They are fed from 
found more efficient in recent years to employ electrically- в Hall double-acting feed pump and a Green's economiser is 

worked apparatus. Many examples of such practice are to , also fitted. 

be found, and among the most interesting is the installation The switchboard, of which a general view is given in Fig 2. 

which has recently been erected at Parkeston 
Quay, Harwich, by the Great Eastern Rail- 
wav Co. Before actually describing these 
cranes, it will be as well to give some 
details of the generating station from which 
thev are supplied with energy. 

As is well known, Parkeston Quay has 
from small beginnings become one of the most 
important stations for the transhipment of 
goods from this country to Holland and 
Belgium, as well as to Denmark. The 
Great Eastern Railway Co. originally pos 
sessed a water frontage in the town oi 
Harwich itself, but for local reasons they 
some years ago purchased a tract of water- 
side land further up the river Stour, in a 
district which was, and still is, quite in th« 
country. From  Parkeston a passenger 
service is established with the Hook of 
Holland, Antwerp and some Danish ports. 
The increase in this, together with a large 
cargo traffic, made an extension, 1,000 ft. 
long, along the quay side necessary. On 
this extension are erected the cranes and 
capstans which we describe below, and also 
a large tranship shed, 440 ft. long by 60 ft. 
wide, which is equipped with overhead 
travelling cranes. On the older part of the RR ²k= SCITOHBOÉRD: 
quay hydraulically operated cranes are EM 
used, but it is not improbable that these will soon be con- | consists essentially of two parts, from one of which light and 
verted to the electric drive. from the other of which power is supplied. The board was 

Generating Station.— The generating station from which designed specially by the railway company’s engineers. The 
this plant is supplied was originally erected some years ago for three power panels, shown on the right of the photograph, are 
the purposes of supplying lighting to the various buildings in fitted with an ammeter and with two single-pole switch fuses. 


Fic. 1.—THE ENGINE Коом АТ PARKESTON QUAY. 
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To an adjacent panel is fixed an integrating meter which 
measures all the energy supplied for power purposes. Three 
similar panels at the other end of the board control the light- 
ing circuits. The generator panels are in the centre of the 
board, those connected to the turbines being on the right and 
those with the reciprocating engines on{the left. This arrange- 
ment allows each set of engines to do its own work, and nom- 
ally the two halves are kept separate though they can be 
linked together, if required. | 


Fic. 3.—ViEW OF THE TRANSHIP SHED SHOWING OVERHEAD CRANES. 


A piece of apparatus of interest is the Crompton automatic 
booster set, which can be seen behind the turbines in Fig. 1. 
It is capable of maintaining the pressure constant within 14 per 
cent. with load variations up to 700 amperes. 

А Tudo: battery, having a capacity of 600 ampere-hours is 
installed in а separate room for supplying the lighting in case 
of breakdown. This battery, as well as the booster men- 
tioned above, are controlled from special 
panels on the main switchboard. 


It is interesting to note that, in spite of 
the character of the load, the load factor in 
this station is about 40 per cent. It is 
found that the loading of the cargo boats 
ensures а good day load, while, as soon as 
it becomes dark, the lighting load supplies 
its place. 


Power Requirements.—The main power 
load at Parkeston consists of the electric 
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‘cranes in the tranship shed, and the cranes [ff Y | 


and capstans on the wharfside. A 50 н.р. 
motor is used for pumping purposes in the 
fire station, and there are à certain number 
of motors emploved on various odd jobs in 
the hotel and marine repair shops. It is in- 
teresting to note in this connection that all 
the energy consumed is carefullv metered 
near the point of consumption in order that 
the proper charges may be made against the 
departments concerned, while the two main 
meters in thestation allow a general check to 
be kept. 


In the tranship shed are two travelling 
cranes, one of which is shown in Fig. 3. 
These cranes were supplied by  Messrs. 
Royce & Co., and have a working load of 1 ton. The hoisting 
speed is 75 ft. per minute when carrying full load and can be 
increased to 140 ft. per minute when the load is light. The 
travelling speed at full load is 350 ft. per minute and 500 ft. per 
minute with light load. "The traversing speed at full load is 
RO ft. per minute, increasing to 100 ft. per minute with light 
load. The span of both cranes is 28 ft. 10 in. 
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These cranes are of the three-motor type, a separate motor 
being used for each of the motions of hoisting, travelling and 
traversing. In consequence of the limited space available for 
the crane, and of the fact that the greatest possible piling 
space in the sheds was required, the crane girders, which are of 
the lattice tvpe, were designed to allow the crab to run inside 
and between them on the bottom flanges. This construction 
gives the maximum shop clearance, as no part of the girders— 
with the exception of the driver’s cage—comes below the level 
of the gantry rail. For storage sheds, where 
large packing cases have to be lifted over one 
another, and where the greatest possible 
piling space is therefore required, this design 
of crane has great advantages over the 

ordinary type with the crab running on the 
top of the girders. In the latter type the 
underside of the girders comes below the level 
of the gantry, thus reducing the piling space 
-in cases where there is only a small space 
for the crane. 

In connection with the necessity for maxi- 
mum piling space, the special overwinding 
safeguard provided on the cranes for the 
hoisting motion is of interest. Аз is well 
known to crane users, the usual electrical 
safeguard, in the form of a circuit-breaker 
which comes into action when the hook 
attains а certain predetermined safe height, 
necessitates а reserve space between the 
hoisting barrel and the hook for the hook 
to come to rest in after knocking off. "This 
means, therefore, that the effective height 
of lift оѓ {ће hook is reduced by the amount of the reserve 
space. But with the special safeguard used on these cranes, 
and which is due to Messrs. Royce, the hook can be taken 
up to within ап inch or two of the barrel and stopped dead 
without causing the slightest damage to either the motor 
or gearing; and, further, the hook can be lowered imme- 


diately without the re-setting of switches or circuit- 
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Fig. 4.—GENERAL VIEW OF CRANES ON THE Quay FRONT. 


breakers, or turning the gear round by hand to get the hook 
clear. The safeguard is purely mechanical, simple in con- 
struction, reliable under all conditions, and after being once 
set requires no further attention. 

The electrical equipment on the crane is of Messrs. Royce’s 
make throughout. The motors are of the totally enclosed 
type, series wound, suitable for 220 volts, 10, 4 and 2 B. H. P., 
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fitted with ball bearings, and comply with a test of one hour's, 
full load run with a temperature rise of 70°F. The controllers. 
are of the tramway type, reversible, each provided with a 
А double-pole emergency switch, ' 


separate external resistance. 
controlling all the motor circuits of the crane, is fixed in the 
driver's cage. 
-and channels riveted together, and provided with strong 
gussets to ensure rigidity. The gearing throughout is machine 
cut and enclosed in dust-proof steel cases. The hoisting 
motion is provided with an automatic electric brake in series 
with the motor. A hand release device is fitted to the brake, 
by which it can be released from the cage by the driver and 
loads lowered and accurately placed under perfect control 
without the expenditure of current. The travelling motion 
is fitted with a foot brake. Royce improved roller bearings 
are fitted on the travelling and traversing axles. "These bear- 
ings give very easy running and effect considerable economy 
in current consumption. The track wheels and crab runner 
wheels are of best toughened cast steel, of a very hard quality, 
во аз to give long wear. All shafts are of high carbon steel 
ground true to micrometer gauge where fitting in bearings. 


Fido. 5.—ExTERIOR OF GENERATING STATION SHOWING WIRELESS 
EQUIPMENT. 


A good idea of the types of cranes used on the quay front can 


be obtained from Fig. 4, while one of the capstans employed | 


for hauling trucks along the quay-side tracks is also visible. 
There are 10 cranes in all, four of 5 tons and six of 30 cwt. 
capacity. All cranes are mounted on road wheels running: on 
rails, and can be moved along the quay by hand-power through 
suitable gearing. These cranes are of Messrs. J. Booth’s standard 
type, one motor being fitted for each motion. Current is sup- 
plied from special boxes placed on the quay fender bollards. 
These boxes are in general design rather like a very large 
plug box, such as is used for lighting purposes, and possess 
the advantage that by their use it is possible totally to disconnect 
the crane without any trouble. The capstan motors are erected 
in special pits and are direct controlled—i.e., without starting 
resistauce, from a pedal placed conveniently near. 


_ Wireess Station.—Not the least interesting part of the 
installation at Harwich is the “ wireless" equipment. This 
is erected in a room at the power station and is used for com- 
municating at night with the mail boats crossing between 
Harwich, the Hook of Holland and Antwerp. These boats 


The crab frame is built up of mild steel plates 


ring up "' at regular intervals in the course of their passage and 
announce their position, while messages from and to passengers 
on board can be handled in the usual way. The advantages of 
such an arrangement are, of course, so obvious that we need not 
dilate upon them. The “ wireless " apparatus is supplied from a 
Crompton motor-alternator set, an induction coil and battery 
being used as а stand-by. The system used is a modification 
of that due to Lodge-Muirhead with a special receiving apparar 
tus. A general view of the outside of the generating station 
with the antenns in position is given in Fig. 5. 


Conclusion.—In conclusion, we have to thank Mr. H. W. 
Firth, electrical engineer of the Great Eastern Railway Co., 
who designed and carried out the whole of thé equipment 
for giving us permission to describe this interesting crane 
equipment and for supplying us with the photographs that 
illustrate the.article. We have also to thank Mr. Н. Brakes, 
resident engineer at Parkeston, for spending a good deal ‘of 
time in explaining the various points of the plant to our 
representative. И 


| FIVE YEARS OF ELECTRICAL THEORY.* б 
Bux E. Е. FOURNIER D'ALBE, B.SC. 


The development of electromagnetic theory since 1904 leads 
inevitably to the conclusion that we are approaching an im- 
portant turning point. Theoretical researches have pro- 
ceeded in two main directions, which are incompatible with 
each other, and must sooner or later lead to a decisive conflict. 
One school of thought seeks to arrive at а mechanical explana- 
tion of the properties of the interstellar ether, while the other 
seeks to deny its very existence. According to one school, 
the ether is a body of enormous density and rigidity, while 
according to the other it is a mere “ physical space." It is 
evident that these views cannot possibly be reconciled with 
each other, and that one of them will have to give way before 
the other. When the great impending battle is fought and 
won we shall either control the ether with its vast stores and 
numerous forms of energy; or we shall dwell once more on an 
island in empty spáce, across which stray and tardy messages 
somehow reach us from other worlds similarly situated. | 

I propose in this article to pass in review the chief contribu- 
tions to electrical theory which have appeared in the last five 
years, with special reference to the physics of the ether, to 
electromagnetic mass, the principle of relativity and some of the 
most important new developments of the electron theory of 
radiation and of ponderable matter. 


Function of a Physical Theory.—A theory is a point of view 
from which a number of isolated facts can be viewed in mutual 
connection. Its chief function is, therefore, the economy of 
thought. But it has also a " heuristic” function, by means 
of which we are enabled, not merely to catalogue and arrange 
known phenomena, but to predict unknown ones. That theory 
which. includes the largest number of facts, connects them in 
the simplest manner, and is most successful in predicting new 


results is the,theory which replaces its rivals and survives 


longest in the struggle for existence. When a theory connects 
whole classes of phenomena previously disconnected, when 1t 
suggests new experiments, and when its predictions are verified, 
we may conclude that the theory is in the first vigour of its 
youth. When, on the other hand, its clearest predictions are 
falsified, and when everv new result forces it to make additional 
hypotheses, it is the beginning of the end. No theory can hope 
to live for ever, and it is best to keep one's mind in a state fit 
for the reception of newer and more comprehensive views. 


Does the Ether Exist ?—To those who grew up in the schools 
of Faraday, Maxwell and Hertz, not to speak of the earlier 


traditions of Young, Fresnel and MacCullagh, the ether appears 


as ап indubitably real entity, without which physical science 


-would be inconceivable.’ This is another instance of the natural 
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conservatism of science, which regards a successful theory as 


a "true" theory. Now there is no such thing as a “ true" 


theory. The truth of a theory is a purely relative quantity, 
measured by the number of facts, or classes of phenomena, 
-covered by it. In physical theories, as in the ethical world, 
"the better is the enemy of the good." However large, 
therefore, the range of phenomena covered by the conception 
of an interstellar ether may be, there is always the possibility 
that a still wider theory may lead to a further simplification, 


and may discard the ether as unnecessarily complex. 


Already in 1900, H. Poincaré asked point blank: Does 
our ether really exist ?" He pointed out the real difficulty 
which besets any theory of pure action at a distance. It is not 
that such action is.“ inconceivable,” for every ultimate theory 
contains some inconceivable element. We may choose our 


ultimate bricks with every care. Whichever type of brick 


we choose wherewith to build up our universe, the brick itself 


must be incapable of simplification, reduction or explanation ; 


in а word, it must be inconceivable. For otherwise it would 
be no longer ultimate. No, the real difficulty is that in every 


rational theory the state of a system must depend upon its 
immediately preceding state. As the mathematician would 
sav, it must obey a differential equation. But if we acknow- 
ledge a pure action at a distance, and couple it with a time rate 
of propagation, the state of a system depends no longer upon 
its immediately preceding state, but upon a state in which it 
was at any imaginable previous epoch. In other words, an 
ancient and forgotten influence may suddenly emerge from 
the void in which it was lost, and produce an abrupt dis- 
continuity in the state of the system. 

: Hence the almost irresistible conclusion that between the 


agent and the recipient of the influence in question there must 
be some vehicle which stores and conveys it. Even then there 
are two possibilities, indicated respectively by the words 
emission and undulation, and these, again, as Burton has 
shown, may be ultimately identical, if all matter consists of 
strain-figures in the ether which are propagated like waves— 


i.e., with continually changing ether contents. 


Another great gain of the vehicle theory 1s that Newton’s 


principle of the equality of action and reaction can be saved 
from a theoretical attack based upon the pressure of light. 
But the identification of mass energy and ether energy 
suggests an identity of mass and energy which has lately 
been insisted upon with some emphasis by Comstock and 
Lewis. 

Poincare’s doubts have been echoed by others. Bucherer 
in Germany, Ritz in France and Campbell and Cunningham 
in England have seriously proposed to remove the “ scaf- 
folding " represented by the ether, and the second of these* 
has propounded a system of electromagnetic theory in which 
the conception of the ether is dispensed with, and none but 
relative motion recognised. Even Sir Joseph Thomson, whose 
declaration that “all mass is mass of the ether" has sounded 
so loud and far, has brought forward some speculations which 
closely approach an emission theory of light. It 1s evident, 
therefore, that the ether is about to be tried for its very exis- 
tence, and that the most momentous issues hang upon the 
verdict. 


Mechanical Theories of Electricity.—The persistent attempts 
to base the ultimate theory of electricity upon mechanical 
principles are due more to historical circumstances than to an 
intrinsic superiority of mechanical conceptions. The science 
of mechanics had reached a high development when that of 
electricity was born. It can be reduced to three fundamental 
principles. One of these is D’Alembert’s principle of equi- 
librium, according to which all the forces acting on points of 
a svstem, including reactions against accelerations, form an 
equilibrating set of forces on the whole system. The second 
is Maupertuis's principle of !least action, which maintains 
that if a particle move freely, or on a smooth surface, under the 
action of forces such as occur in Nature, between any two points 


Ritz, Aun. Chim. et Phys.,“ XIII., pp. 146-275, Feb., 1908. 


the value of the integral m/vds for the whole actual path is 
generally less than it would be if the particle were constrained 
to pass between the same points by a different path. The 
integral is called the action of the particle, and m denotes 
its mass, v its velocity and ds the small arc or portion of its path. 
The shortest path of a ray of light is an illustration of this 
principle. The third principle is that of the conservation of 
energy. 

These three principles imply the whole system of mechanics, 
including the lately acquired province of thermodynamics. 
Any electromagnetic theory aiming at a mechanical explanation 
of electric phenomena must satisfy these principles. 

A lengthy discussion of the various possible mechanical 
theories of electricity has lately been undertaken by Witte.* 
He arrives at the following conclusions: (a) For every mecha- 
nical theory of electricity a space-ether is required ; (b) such 
an ether cannot be continuous. The only possibility is, there- 
fore, a discontinuous structure of the ether. This he rejects 
as contrary to the principle of thought economy, and he finally 
concludes in favour of a physical electricism,” which is to 
reduce mechanical to electromagnetic principles, instead of 
vice versa. In passing it may be remarked that a discon- 
tinuous ether, with its corollary of an infinite series of discon- 
tinuities of a higher order, so far from being uneconomical, 
makes the empirical discontinuity of the universe universally 
prevalent, and thus enables us (as the writer has shown on 
another occasion) to extend our reasoning to an infinite series 
of successive universes, of which ours is a type. In any case, 
Wien’s pioneering attempt to reduce mechanics to electricity 
will, let us hope, be followed up. 


The Principle of Relativity.—Lorentz’s electron theory is 
based upon the conception of an ether absolutely at rest. Since 
the ether has no structure and no limits, it is impossible to 
control its motion directly. But the difficulties caused by 
that uncertainty are removed by the principle of relativity, 
which may be formulated as follows: “ The laws according 
to which the conditions of physical systems change are indepen- 
dent of the choice between two systems of co-ordinates in a 
state of uniform relative parallel translation, to which these 
changes of condition are referred.” Thus, let us say, the 
laws of falling bodies are the same on the earth when it 
moves rapidly at perihelion and when it moves more slowly at 
aphelion. 

It is important to distinguish this principle of relativity from 


| the principle of relative motion, which lies at the basis of some 


modern electromagnetic theories. To be quite explicit, the 
former is usually called the Lorentz-Einstein principle of 
relativity. 

A. Einsteint of Berne has expounded this principle in a 
manner which clearly brings out the important part played in 
electromagnetic theory and in ether experiments by the velocity 
of light, and does so in a manner free from mathematical com- 
plications. 

The velocity of light is assumed to be an absolute constant, 
so that the motion of the source has no effect upon it (the con- 
trary assumption is made by Ritz). Let it be required to 
measure the length of a rod, first, on a scale at rest with respect 
to it, and, secondly, on a moving scale. The first measure- 
ment offers no difficulty. Let the result be L. 

For the second measurement it is necessary to find the posi- 
tions of the two ends of the rod on the moving scale at the same 
instant. It is this same instant" which introduces all the 
difficulties, and much depends upon our definition of the 
simultaneousness of two events. 

If the rod is very long, and the observers at each end, А and 
B, cannot meet, the only way they have of synchronising their 
clocks is by some time signal. But this time signal cannot be 
transmitted at a greater speed than that of light, and the speed 
of transmission either way will depend upon the motion of the 
rod through the medium. 


H. Witte, Апр. der Phys." XXVI, 7, pp. 235-311, June 9, 1808. 
+ Einstein, “ Ann. der Physik," XVII., 5, pp. 891-921, 1905. 
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| If rod and medium are at rest, the time of transmission of a 
signal along the length L of the rod is L/V, where V is the 
velocity of light. A to-and-fro signal will occupy 2L/V 
seconds. But if the rod moves with velocity v towards B, the 
time occupied in transmitting the signal from А to B is not 
L/V, but L/(V—v). The time taken by the return journey is 
L/(V +v), and the total time is2LV/(V?—:?). The ratio ofthe 
two times for to-and-fro signalling (at rest and in motion re- 
spectively) is 1-5 1. 
`“© aberration constant," and is usually denoted by 8. We 
may, therefore, write the above ratio 1— 5? : 1. 

This ratio is constantly recurring in modern electromagnetic 
theory, and plays а dominant part in all ether investigations. 

Now, suppose the observers were ignorant of their motion 
through the ether. What conclusion would they draw from 
the lag in the return of their light signal? If they believe in 
the constancy of the velocity of light, they must conclude 
either (a) that they are moving through the ether, or (b) that 
the rod has expanded in the ratio (1— 382): 1, since such an 
expansion, working both ways, would give the observed lag. 

If, on the other hand, the observers know that they are 
moving through the ether with a speed v, and yet their light 
signals show no lag, the only conclusion they can reasonably 
arrive at is that their rod has contracted in the ratio 1 : (1— 482). 

This is the famous hypothesis put forward by G. F 
Fitzgerald in 1892 and adopted by Lorentz. It was necessi- 
tated by the negative result of Michelson and Morley's effort 
to observe the effect of ether-drift " on the speed of a beam 
of light. 

The above contraction ratio, 1: (1—8), is an approxima- 


tion to the ratio 1: 


The ratio v/V is also known as the 


, in which ratio Lorentz supposes an 


2 
- 


electron to be compressed along the direction of motion. А 
more correct expansion of this ratio would bring in # and 
higher terms, which subsequent observers have sought in vain 
to discover by more delicate instrumental means. 


Absolute Motion.—If the Fitzgerald-Lorentz contraction 
really takes place, it is impossible to determine absolute motion 
through the ether by terrestrial experiment. But it does not 
follow that the problem is generally incapable of solution. 
Taking Einstein's useful image of synchronised clocks, let us 
suppose that three clocks, A, B and C, are brought to a point 
or origin which is at rest in the ether, and are there synchro- 
nised. Let us take it for granted that, once synchronised and 
regulated, they will always show the same time, which we may 
call“ absolute ” or * standard " time. If, now, B is removed 
to a distance, L, while A is kept at the origin, each clock, as 
seen from the position of the other, will be slow by an amount 
L/V. Acan gauge the distance of B by observing the clock B 
(say with а telescope) and noting how many seconds it is slow. 
Every second will mean a distance of З х 10% em. Now let the 
clock C be taken over an equal distance in the opposite direc- 
tion. Ifthe clock faces are of the same diameter, the distances 
may be equalised by making the apparent diameters equal. 
This is an angular measure which does not involve the velocity 
of light. | | 

In the position of rest both B and C will appear slow with 
respect to À by the same amount. But if all three clocks are 
given а steady motion of translation along CB, B will appear 
less slow to A than C does. Thus, if the distance L is one light- 
minute (180 x 10'? cm./sec.), and v/V = xy B will appear to À 
to be 59 seconds slow. This would prove the existence of an 
ether drift. The only alternative explanation would be that 
the motion through the ether increased the distance AC by the 
amount Lo / V, and reduced that of B by the same proportion. 
Ав this, however, would change the apparent diameters of the 
clock faces, we should have to assume that their diameters 
were changed in the same ratios as the distances, one being 
increased and the other reduced. If, on the other hand, we 
were certain of the amount of the ether drift, we should have 
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to make the opposite assumptions to account for any lack of 
apparent change. 


Aberration.—The. satellites of some of the outer planets 
would offer conceivable substitutes for clocks in the search for 
absolute motion ; but it is acknowledged now that all we can 
get from astronomy is evidence for relative motion. No 
positive evidence of ether drift has yet been discovered. As- 
tronomical aberration is only observed when there is a relative 
motion of source and observer. : 

Astronomical aberration and the Doppler effect are the two 
important phenomena which lead us to believe that the inter- 
stellar medium takes sole charge of the radiations committed 
to it, and transmits them with invariable velocity. А very full 
treatment of these effects has lately been given by Sir Oliver 
Lodge.* He considers the motion of the source, that of the 
receiver, and that of the medium separately. 

Motion of the medium is practically undiscoverable, as it 
produces no change of frequency, and no error in direction 
when moving across the line of sight. With a stationary 
medium and a moving source, а real change of wave-length 
is produced, which is discoverable (Doppler effect). А motion 
of the receiver alone produces an apparent change of wave- 
length or pseudo Doppler effect. In the former case the waves 
are longer or shorter in the ether itself, while in the latter сазе 
they only appear changed in length on account of the increased 
or reduced rate at which they are “picked up." Lodge 
very ingeniously suggests (p. 138) that a diffraction grating 
and a prism may be used to discriminate between the real and 
the pseudo Doppler effects. For a grating disperses light by its 
geometrical properties alone (the number of lines per centi- · 
metre), and therefore deals with wave-lengths only, and with 
nothing kinetic. A prism, on the other hand, deals with 
frequencies, comparing them with the frequencies of oscil- 
lation or revolution of its valency-electrons. Experiments for 
making such а discrimination have not yet, however, been 
performed. 

G. A. Schott has lately proposed to utilise the Doppler effect 
in canal rays, discoverd by Stark, to discriminate between the 
various ether theories. He suggests looking for а Doppler 
effect in motions across the line of sight. On the pure theory 
of relative motion in the line of sight (Bucherer), no effect need 
be looked for; on the time and space theory of Einstein we 
should have a displacement towards the red measured by 
462A; while on Lorentz’s deformation theory we should have 
a displacement towards the red of the second order, depending 
upon the orientation of the anslyser with respect to the direc- 
tion of motion. L. de la Rive has endeavoured to use the 
Doppler effect for shedding light on the constitution of the 
ether, and concludes that electromagnetic field intensity is 
of the nature of а momentum. 

Bucherer has attempted а new. interpretation of Maxwell's 
equations by considering two systems in uniform rectilinear 
motion with respect to each other. Then, in dealing with the 
dynamical interactions of the systems, the one acted upon 
(called the passive system) is supposed to experience the same 
force as it would in the Maxwellian theory on the assumption 
that it is “ at rest in the ether," and the other system moving 
relatively to it. The stipulation that the passive system 1s 
invariably the one at rest implies the principle of relativity. 
The choice of the passive one of the two systems 1з quite 
arbitrary. Thus, а moving magnetic pole exerts exactly the 
same force on a resting electron as a moving electron on a 
resting pole. 

Two successful attempts have been independently made by 
Purser and Somigliana respectively to provide suitahle ether 
strains to accompany the Maxwellian stresses, and E. T. 
Whittaker has made the physics of the ether more manage- 
able by showing that its intrinsic properties may be derived 
from only two scalar quantities, instead of the four used by 
Maxwell. | 

(To be concluded.) 


* «Тһе Ether of Space.” Harper. London. 1909. See also Sir 
Oliver Lodge's papers in ће “ Phil. Transactions.” .1895 and 1897. 
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Price 3s. 6d. nett. 

INTERNATIONAL TELEGRAPH CONVENTION AND SERVICE REGULATIONS. Price 6s. nett. 
(LisBon Revision, 1908.) 

BoitgR FEED WATER. By F. W. Anderson. Price 6s. nett. 

(PRELIMINARY) WIRELESS TELEGRAPH CONFERENCE (BERLIN, 1903), PROCEEDINGS AT. 
Price 8s. 6d. nett. 

INTERNATIONAL WIRELESS TELEGRAPH CONVENTION AND SERVICE REGULATIONS (BER- 
LIN, 1906). With complete report of Proceedings. Price 21s. nett. 

THE CLASSIFICATION OF ALTERNATE-CURRENT Motors. By V. A. A. Fynn, M. I. E. E. 
Price 3s. nett. 

Evectric Cranes AND Hoists. By H. H. Broughton. In Preparation. 

PRACTICAL TELEPHONY. By W. Aitken, M. I. E. E. In Preparation. 

Ex RC TRI Mains AND DisrRIBUTING Systems. By J. R. Dick, B.Sc., and F. Fernie, 
A. M. Inst. C. E. /n Preparation. 

Тнв PRACTICAL Wireless Ѕирк Rute. By Dr. Н. R B. Hickman. Price 2s. 6d. 
nett. Nearly Ready. 

THe MECHANICAL DESIGN AND CONSTRUCTION OF GENERATORS. Ву R Livingstone. 
dn Preparation. | 
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“THE ELECTRICIAN °° INDUSTRIAL SUPPLEMENT. 

With TRI ELECTRICIAN for Sept. 14, 1906, was issued the first of a 
series of Industrial Supplements," to be published from time to time 
with “Tae ELECTRICIAN." The forty-fourth issue of the Supplement 
is published (Gratis) with the current number of THB ELECTRICIAN." 

The“ INDUSTRIAL SUPPLEMENT " is a comprehensive record of develop- 
mentes in Electrical Plant, Machinery, Apparatus, Accessories, Sundries 
and Materials, and of their proved suitability for various Industrial 


purposes. 
The “ INDUSTRIAL SUPPLEMENT " is holed for filing or hanging, and 
filing covers can be supplied for holding 6 or 12 issues. 


ELEOTRIOITY SUPPLY TABLES AND DATA. 


The first of the valuable Series of comprehensive Tables of Statistical 
and Engineering Data relating to Electricity Supply Undertakings of 
the United Kingdom for Lighting, Power and Traction was published 
(Gratis) with the issue of Тһе Electrician °° for Dec. 31. This 
Supplement (Table III.) dealt with the Electric Power Undertakings 
and included sketch maps of each of the areas covered by the powers 
acquired by the respective Companies, corrected to date. 

The second, third and fourth Tables (Tables IV., V. and VI.), 
giving complete Engineering Data of the Electric Tramways arid 
Railways of the United Kingdom will be published (Gratis) with 
our issue for January 14. The fifth (Table I.), giving details of 
Electricity Supply Undertakings without Tramway Load, will be 
published (Gratis) with our issue for January 21; the sixth (Tables 
Ia. and II.) dealing with Electricity Supply Undertakings with Com- 
bined Lighting and Traction Load, and with Towns taking Elec- 
tricity Supply in Bulk, will be published (Gratis) with our issue for 
January 28. On February 18 will be issued (Gratis) a Complete 
Index to the above. 

Tables VII. and VIII., giving details of Electricity Works and 
Electric Tramways and Railways in the Colonies, and at some im- 
portant places abroad, will be issued on February 11. 


ELECTRIC TRACTION IN 1909. 


The man who first conceived the idea of applying the 
electric motor to traction purposes was making a leap in 
the dark. He had no previous results to go upon, and 
could only hope to effect improvements or attain success 
by & process of "trial and error" Naturally these salta- 
tory exercises were continued for some time, with the result 
that it at last became possible to obtain a fair degree of 
technical and commercial success with the electric 
traction motor, and to collect actual and accurate working 
data suitable for forining a basis for future action. This 
collation and publication of data is at the present time in 
full swing; plenteous information is, in faet, available in 
regard to the continuous-current system of traction, while 
that relating to the single- and three-phase systems is also 
steadily increasing. Traction engineers will welcome this 
steady flow of data, but will be careful-thoroughly to sift 
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it, taking only that which is applicable to their own system, | 


and recognising, if they be at all cynical, that very similar 
figures can be made to act as partisans for two mutually 
opposed systems. 

The past year has produced a really remarkable crop of 
figures relating to the working of electrie railways, operat- 
ing under a variety of conditions. The data contained 
therein should form a useful basis in considering the con- 
struction of any future line. The engineer of a new scheme, 
if biased in favour of the single-phase system, would 

derive much consolation and benefit from the Paper read 
by Messrs. DALZIEL and Sayers before the Institution of 
Civil Engineers. In it are given in full the advantages of 
the single-phase system—advantages which are fully 
borne out by a consideration of the results obtained on the 
Heysham and Morecambe line of the Midland Railway. 

Part: ans of continuous current will recognise the truth 

of the statements made in the Presidential Address of 
Mr. J. A. F. ASPINALL before the Institution of Mecha- 
nical Engineers, and in the Paper by Mr. J. SHAw before 
the Institution of Civil Engineers. The former of these 
gives interesting details of the electric working on the 
Liverpool-Southport line of the Lancashire & Yorkshire 
tailway, and the latter similar data regarding the elec- 
tric operation of the Mersey Railway. Both authors point 
out, and confirm by a display of working results, the 
advantages obtainable by the use of electricity rather 
than steam on congested suburban lines or on tunnel 
sections. 

If there still exist supporters of the three-phase system 
for traction purposes, they will find a spokesman in Mr. 
C. L. DE MunaLr, who, in a Paper read before the American 
Institute of Electrical Engineers, emphasised the disad- 
vantages of both the single-phase and continuous-current 
systems, thus awarding the three-phase system the verdict 

by default. It should, however, be noticed in this connec- 

tion that the three-phase system is making some headway 
in Italy—a headway which is apparently due to the fact 
that it is considered more suitable for working a heavy 
Bervice. | 

The steam engineer will find consolation in a Paper by 
Mr. H. E. O’Brien. The author is frankly against electric 
working for main lines, but under certain conditions he is 
able to award it the palm for urban or inter-urban service, 

The year's output has, therefore, provided abundant food 
for thought, and matter for discussion. Such an examina- 
tion of the working conditions, with a publication of the 
results, can only be a help in the long run to the general 
cause of electric traction, even though the opinions ассот- 

panying them are biased and open to criticism. 

It is noticeable that in certain cases the problem was 
not sufliclently studied in the first instance, with the 
result that the system has been altered after actual opera- 
tion. Thus the Washington, Baltimore & Annapolis Rail- 
road is changing from single-phase to continuous cur- 
rent at 1,200 volts (with 600 volts in parts) ; this change 
is due partly to the more favourable conditions in Wash- 
ington with the latter system. The Seebach-Wettingen 
line also is giving up electric traction in favour of steam. 

The opening of new lines or the extension in mileage 
of existing systems is generally looked upon as an indica- 
tion of progress in recent work. In this direction matters 


have been satisfactory ; а number of new linés have been 
opened during the year and those already working extended. 
As regards this country, doubtless, the event of the traction 


| year was the introduction of electric methods of working 


on the South London line of the London, Brighton & South 
Coast Railway. As is well known this section has long 
been operated by steam, but its conversion to electric work- 
ing has been going on for a considerable time, and the new 
arrangements were made available for the public last 


month. The single-phase system is being used, and the 


results obtained should be more than usually interesting. 
The overhead work will be exposed to a variety of atmo- 
spherie conditions, which it has been specially designed to 
withstand, and it may be safely said that if successful in 
this respect it will be capable of anything. Notwithstanding 
the short time it has been in operation, the results have 
been very successful. We believe we are correct in stating 
that, owing to the success achieved, the electrification of 


other local lines of this Company will be considered very 


shortly. No other new electric railways have been 
opened in this country during the year, but progress is 
being made with the new Euston-Watford section of 
the London & North Western Railway, which is to 
be worked by electrical means. Extensions have been 
made to a few tramways throughout the country, and the 
gradual conversion of the London County Council system 
from horse to electric working is being continued, and is, 
in fact, within measurable distance of completion as regards 
the more important routes. In this connection it is inter- 
esting to notice that the Council have adopted the 
overhead trolley system on certain thoroughfares, _ 

What we have said above about the publication of the 
results obtained in electric railway working applies equally 
to tramways. For this reason Mr. J. H. RIpER’s Paper on 
the London County Council tramways system read before 
the Institution of Electrical Engineers should prove of 
great benefit to tramway engineers and managers. It is 
very useful in many cases to know how someone else has 
solved a similar problem, even if the solution adopted was 
that which we ourselves always intended to employ. Mr. 
A. L. C. FELL's Presidential Address before the Municipal 
Tramways Association, though dealing more with the 
traffic than the engineering point of view, may also be 
mentioned in this connection. | 

The problem of London's traffic is a question which the 
writer on traction finds perennial in its youth. There is 
no doubt, however, that things are much better than they 
were as regards the facilities provided for the ordinary 
passenger by the “ Underground.” These are now becom- 
ing more fully recognised. The general public, especially 
in wintry weather, are using this method of getting about 
more and more, a result which can be directly attributed 
to judicious advertising and to the “acceleration” of the 
services, the interval between the trains аб “ rush-hours” 
having been reduced in some cases to about 14 minutes. 
If we may be permitted a grumble in this respect we 
might suggest that more care should be taken that the 
lifts on the “Tubes” do really meet the trains and that 
connecting trains really do connect. The usual practice 
of depositing the passenger on the platform just in time 
to see the tail-lights of a train is not conducive to 
good temper or to popularity of- the service; The rather 
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American abruptness of some of the officials might also 
he toned down to coincide with the quieter British ideas. 

The result of this increasing use of the “Tubes” is 
naturally reflected in the balance-sheets of the various 
companies concerned, though they are still “struggling,” 
and in some cases tramway competition is having а disas- 
trous effect. 

Two systems of electric traction received & more 
than usual amount of attention during the year. One 
of these was the “С.В.” surface-contact system, which, 
owing to the fact that it was laid down in the Mile End- 
road by the London County Council, became exposed to 
the fire of political discussion. As a result, although 
Mr. W. M. Morvey’s report on the subject was favourable, 
the section has now been removed. This removal should 
not be taken, however, as an indication that the “С.В.” 
system is necessarily untrustworthy, for Mr. S. CLEGG, 
manager of the Lincoln Corporation Tramways, was able to 
‘show that it works quite successfully in at least one town. 

The other system to which we referred above as receiving 
a more than usual amount of attention is that known as 
‘the “trackless trolley.” The Corporations of Manchester, 
Leeds and Sheffield sent deputations abroad to study the 
system in operation, with a view to using it in the outlying 
‘districts of their towns. The reports made by these com- 
mittees were more or less non-committal, and nothing 
more has been heard about them. The system is at pre- 
sent, so far as we know, only in operation in this country 
on an experimental track near the Hendon car sheds of 
the Metropolitan Electric Tramways Co. 

During the year there has been much inquiry into the 
question of tramway fares. On the tramways controlled 
by the British Electrical Federation farthing stages are 
being introduced, the system being styled the “ Fair Fare” 
‘System. Although no fare so low as a farthing is to figure 
in the tariff, it is thought that the modification of existing 
fares, so that the difference between consecutive fares is а 
farthing instead of a halfpenny, will lead to increased 
popularity and an improvement in the present financial 
position. On the other hand, Mr. J. M. McErnov has 
drawn up for the Manchester Corporation a voluminous 
report, in which he is much averse to an extension of half- 
penny fares in that town. 

As regards signalling, a subject closely allied to electric 
traction, good progress has been made during the past year. 
Electrieal or partly electrical systems have been installed 
and set to work at Newcastle, Glasgow and Yarnton, while 
similar systems are under construction at several places, 
including Birmingham and that section of the Metro- 
politan Railway between High Street, Kensington, and 
Aldgate. There is no doubt that the adoption of these 
methods leads to a reduction in the cost in both labour 
and maintenance, while the great ease of operation permits 
a heavier service of trains to be run. 

In conclusion, there is no exaggeration in the statement 
that the traction outlook is perhaps the most favourable of 
any branch of the electrical industry at the present time. 
"The preliminary days are over; we have now a firm basis 
to work on, with the result that the “steady state” has 
been more or less reached, and while engineering problems 
doubtless will crop up they will not be so numerous as 
they have been heretofore. 


REVIEWS. 


(Copies of the undermentioned works can be had from 7he Hlectrician Office, Lad 
free, on receipt of published price, adding 8d. for nooks published under . Add 
10 per cent. for abroad or for foreign books.) 

ы Сы 


Btarkstromtechnik : Taschenbuch für Elektrotechniker. Edited 
by E. von RzihA and J. SEIDENER, (Berlin: W. Ernst & Sohn.) 
Pp. xxii. 1,168. М.21. 

This book is to electrical engineers what the German pocket- 
book Hütte is to engineers in general. Such is the simplest 
description of the compendium of heavy electrical engineering 
now before us. Moreover, the present volume is issued by the 
same publishing firm as Hütte," and in many ways resembles 
the latter, both in method of treatment and style of printing. 
One of the chief differences between these pocket-books which 
strikes a casual observer is their origin; for whereas Hütte 
has a decidedly Prussian taste, ‘‘ Starkstromtechnik," on 
the other hand, has undoubtedly more of the Austrian and 
Southern German ring about it. Whether this fact will make 
the book less welcome to engineers in Northern Germany is 
not in our province to sav, but certainly some of them will have 
to modify their opinions about the relative position of easy- 
going Munich and Vienna with modern Berlin. 

After the introductory sections, occupied with tables 
(pp. 1-89), the fundamental laws of magnetism and. electricity 
(pp. 90-123) and measurements (pp. 124-158), follow sections 
on the generation, distribution and application of electrical 
energy. Thus section IV. is devoted to central stations, sec- 
tion V. to water-power installations, section VI. to heat en- 
gines, section VII. dynamo-electric machinery, section VIII. 
networks, section IX. lighting, section X. electric driving, 
section XI. electric railways, section XII. electro-chemistry, 
and lastly there is a section containing regulations relating to 
the use of steam boilers. 

It is not necessary to discuss each section in detail, suffice 
it to say that one or other of the several writers is made re- 
sponsible for the subject on which he is an expert. A proper 
discussion of each section would require a lot of space. For 
example, the section on dynamo-electric machinery, writteu 
by Prof. Ossanna, of Munich, and occupying about one-sixth 
of the book, might well be reviewed at the same length as a 
treatise on this subject. 

The chief object of the book, we take it, is to supply the elec- 
trical engineer with information in branches of engineering 
not directly his own, and at the same time provide a summary 
of these subjects sufficient to enable the specialist to see up- 
to-date practice at a glance. Whether this object has been 
successfully achieved it is difficult to say, for we cannot help 
thinking that one large class of readers will find the treatment 
too ample and another too meagre. Some of the sections will 
certainly be found much more useful than others. Despite 
the comprehensive nature of the work, it must not be thought 
that the present book is a mere catalogue. Nor, on the other 
hand, is it à theoretical treatise. At the same time there 18 
doubtless much in the book which might well have been re- 
served to such sources, especially the latter. In general, 
however, the information contained in the book is of a tech- 
nical nature adapted to practical needs, and as such may be 
of service both to designers and consultants. 

The volume will doubtless find a prominent place in many а 
reference library. There are over 1,100 pages in the book, 
neatly printed and well illustrated ; but it is only fair to warn 
the intending purchaser against the paper cover edition (pub- 
lished at 20 marks), hence buyers will do well to insist on 
having the bound edition (21 marks), or on dividing the book 
into two volumes. In short, we should say this is the best 
reference book of electrical engineering we have seen. 

STANLEY D. SMITH. 


Exercises in Physical Ohemistry. Ву Dr. W. A. Котн. Translated 
from the German by А. T. Cameron. (London: Archibald Con- 


stable & Co.) Pp. xii.—190. 6a. net. 

There are now several excellent text-books on the market 
dealing with phvsical chemistry; therefore, if a new book on the 
subject is written one naturally looks to see whether there are 
any particularly new features or whether it is simply more or 
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less а copy of its predecessors. Of course, it is not essential 
that а book should be different in every respect from other books 
upon the same subject. It may even have very little in it that 
other books have not, but it may be written in such a manner 
that the student will be able to grasp the subject more clearly 
than from its predecessors. This latter reason шау indeed Бе а 
very good reason for bringing out a new book, partlv, perhaps, 
because the author has learnt from the shortcomings of others, 
or because of his own particular individuality. 

The author finds that most books on physical chemistry con- 
tain either too much or too little, and fre uently are not suit- 
able for elementary students. Hence thi s BOE is supposed to 
bridge the gulf, or perhaps one should say to take the place 
of both kinds of books. It is a little strange that the subjects 
of electrolysis and spectrum analysis should have been left out, 
because they are supposed to be treated in analytical 
chemistry. But then they are usually treated in а rather 
prefunctory manner, and hardly as a physical chemist would 
desire. 

The book commences with an introduction, giving methods 
of calculation and abbreviated arithmetic. Chapter II. deals 
with the determination of density, and the density of gases is 
first taken up. The carrying out of the experiments set out in 
this chapter should make the student a careful manipulator. If 
the work is done in a slip-shod haphazard manner the results 
obtained will neither please the teacher nor the taught. This 
part naturally leads on to the determination of molecular 
weights in solution, and the cryoscopic and the boiling-point 
methods of Beckmann are described. On p. 48 super-cooling 
should read super-heating. 

In the section dealing with thermo-chemistry there are 
included a considerable number of examples which are not 
usually brought before the student's notice. For example, 
heat of solution, heat of precipitation, heat of neutralisation 
and heat of evaporation. The inclusion of these experiments 
with the usual thermochemical processes are a decided advan- 
tage, and should certainly not be neglected by the student. 
Considering the scope of the subject we think the author might 
very well have rather enlarged this chapter. 

Quite a large section is devoted to electrochemistry as dis- 

‘tinct from electrodepositions, which, as already mentioned, are 
not included. The first chapter deals with the foundations 
of the subject, and we find the ampere, ohm and volt defined ; 
resistances and contacts, measuring instruments and so on are 
then referred to. In the next chapter electrical conductivity is 
dealt with, particularly in connection with solutions. Then 
follows Faraday’s law and the use of coulombmeters, and we 
are glad to note that the term voltameter is discarded. The 
Weston and Clark cells, and the methods of making and using 
them, are described in Chapter IX., and the student is in- 
structed how to measure the E.M.F. of an accumulator. The 
last chapter is devoted to electrostatics, and in an appendix 
the comparison of radioactive substances by an electroscope 
is described. To students studying electrochemistry theo- 
retically the latter sections of the book dealing with this 
subject should be very helpful. The book altogether is in- 
teresting, but unfortunately the translator can hardly be con- 
gratulated upon having satisfactorily carried out his part of the 
work. The publishers, on the other hand, are to be congratu- 
lated on the way in which the book has been printed and brought 


out. F. Можо PERKIN. 
La Pratica delle Cosfruzioni Elettromeccaniche. By С. 
PanRDINI. 2nd edition. (Milan: E. Bignami & Со.) Pp. 496. L4, 


Sr. Pardini has collected into а small and very inexpensive 
volume accounts of all the mechanical parts of ordinary elec- 
trical machines, motors and generators. If the work were 
done at all completely, a large and fully illustrated volume 
would be required ; but even on the scale of this little book, 
the subject 1s curiously interesting. A good deal of space is 
occupied, naturally, with the shapes of formed armature coils. 
It is almost impossible to show these with ordinary blocks, 
and it seems to us that it would be well worth while to illus- 
trate them with two-colour stereoscopic views. The disposi- 
tion of the coils on an armature is a pretty geometrical pro- 


blem, and to show it clearly would repay a good deal of 
trouble. Without some method of that kind it is almost 
impossible to understand the forms and arrangements until 
one has practised the actual construction in a workshop. 
With stereoscopic views there should be much less difficulty. 

Another matter that is little understood by most electrical 
engineers is the operation of stamping, and the preparation of 
dies. It is a process capable of great refinement, and in 
certain trades, and especially in certain German and American 
shops, has been carried to a degree of perfection that is not 
generally realised in England. Stamping is so important a 
part of electrical construction that one would like to see a 
much better knowledge of it common among engineers. 

Like many other semi-educational works, this book covers 
so large a field that no part of it is satisfactorily dealt with, 
and every chapter suggests topics which require much larger 
treatment to be practically useful, but within its limits the 
work is well done. W. A. PRICE. 
The Telegraphist’s ч Teiophonist a Note Book. By J. Surru. 

(London: S. Rentell & Co.) Pp. 133 

In 1906 we reviewed the first edition of this book, and com- 
plained that want of care had been exhibited in its compilation- 
This complaint must also be made against the second edition. 
For while phosphorus now has its right symbol, and water no 
longer appears as an element, yet nickel is given the symbol Nr, 
and there is still a great resemblance to a bear on hot bricks in 
the way in which the author jumps about from subject to sub- 
ject. In the chapter оп “ The Magnetic Circuit" the portions 
of the earth where the lodestone is found are discussed and the 
chemical properties of tungsten are also described. 

Again, in his desire to be short the author is often mislead- 
ing. For instance, we do not consider the statements that 
“ sulphate is the name of all the salts formed by sulphuric acid ” 
and that “salts are distinguished by two names, one denoting 
the acid and the other the base” are good definitions, or likely 
to tend towards a clearness of conception in the mind of the 
student. Terms which have not been previously defined are 
also introduced in defining other terms. 

We have more than once protested against the multiplica- 
tion of such books as these when there are others which fill the 
bill quite well, апа we cannot help thinking this book is one 


which we could very well be without. 


THE PHYSICAL SOCIETY'8 ANNUAL EXHIBITION OF 
APPARATUS. 
(Concluded from page 486.) 


Probably the largest display of electrical measuring instruments 
was the exhibit of THE WESTON ELECTRICAL INSTRUMENT Co. 
** Weston " instruments are, of course, universally known, and are 
accepted everywhere as reliable standards. Proof of their reliability, 
if any were needed, was afforded by the Board of Trade and National 
Physical Laboratory certificates, which we noticed on the stand. 
The instruments shown certainly left little to be desired in the way of 
finish or in the details of construction. Ап idea of the precision 
necessary in their manufacture may be gathered from the fact that 
the air-gap in some of the instruments is less than ё; in. It is in- 


.teresting to learn that the curvature of the moving coil is practically 


equal to that of the stationary iron core, so that normally the coil 
cannot be removed from the core. The method of construction, 
whereby this result is rendered possible, is not generally known ; wo 
may, therefore, draw attention to а small groove on one side of the 
iron core. "This groove may probably have been noticed without its 
significance being appreciated, but it will be found that when the 
coil is rotated so that one side of it enters the groove the coil will just 
slip off the iron core. In this way it is possible to make the coil with 


practically the same curvature as the iron core and to reduce tho 


air-gap to a minimum. 

In regard to the types of Weston instruments shown, con- 
siderable interest was taken in the new switchboard ammeters and 
voltmeters for alternating currents (suitable also for continuous 
currents) Noticeable features of these instruments (which ым 
described along with the portable types in our issue of June 25, 
1909) are that they have no inductance error, that they are only 


slightly affected by changes of temperature, their dead beatness, 


and the uniform scale. 
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An excellent selection of switchboard and portable instruments of 
the permanent magnet, moving-coil type, and of dynamometer type 
voltmeters and wattmeters was also shown, whilst special mention 
must be made of а handy lamp-testing wattmeter. For accuraey and 
convenience this instrument should fulfil all the requirements of 
central station engineers, who by means of such а wattmeter can 
easily convince consumers, or likely consumers, of the economy pos- 
sible with metal filament lamps. Since а feature of the present 
exhibition was the number of types of speed indicators, attention 
may be called to the ‘‘ Weston " electric speed indicator. It consists 
of a magneto-generator, driven by the machine whose spsed it is 
required to determine, and a Weston " voltmeter, which can, of 
course, be placed at any distance from the machine in question. 

The most interesting new apparatus exhibited by Messrs. H. W. 
Cox & Co. was probably the new type of mercury jet interrupter, 
shown in Fig. 33. "This includes several important improvements, 
of which the chief ones are :—(a) Апу current up to 30 amperes may 
be passed without injury to the break; and the current passing 
through the coil can be varied from practically zero to the maximum 
without wasting energy in a resistance. (b) By an ingenious arrange- 
ment a large resistance, approximately 200 ohms, is put into circuit 
at the moment the current is made," and is gradually taken out, 
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Fic. 33.— NEW MERCURY JET INTERRUPTER OF Messrs. H. W. Cox & Co. 


so that when the current is broken " the resistance in circuit is 
practically nil; consequently, à minimum amount of inverse current 
is induced in the induction coil. 'This latter is à most important 
factor in X-ray work. А quick screw thread, the end of which is 
shown at À (Fig. 34) is cut internally upon the barrel B, which being 
driven by an electric motor pumps up mercury from the reservoir 
and discharges it from two nozzles C. The mercury stream during 
part of its revolution strikes against the fixed blade, making contact 
at the point D and breaking at E. By swinging the blade the arc 
of contact js increased or decreased, and the time allowed the current 
to grow in the primary circuit of the coil is varied at will. The 
nozzle is shaped in such а manner that shortly after leaving it the 
mercury stream begins to split up and to form nodes or constricted 
portions having considerable resistance ; consequently at D or D' 
the resistance in circuit is very considerable, and this resistance is 
gradually removed until at the break at E the only resistance is that 
of a 1 in. of solid mercury jet, which is practically nil. 

One of these new interrupters was shown working a 14 in. in- 
stantaneous " coil giving a flame spark at full contact. Another 
was shown interrupting the current to a metal filament lamp instead 
of to the primary of an induction coil. It is interesting to note that 
this is à much more delicate test for the evenness and regularity of an 
interrupter than the lighting up of an X-ray tube. The perfect 
steadiness of the light showed the regularity of contact, which is due 
to the fact that each particle of mercury strikes the blade approxi- 
mately at right angles at all points. i 

The induction coils exhibited were also of an improved design. 
Messrs. Н. W. Cox & Co. claim that though the two-section ” type 
requires more careful winding and insulating, and therefore is rather 
more expensive to make than the '' multi-section type, yet the 
increased output for the same primary current makes this type 
most suitable for X-ray and vacuum tube work. The “ multi- 
section " type is used when large condenscrs have to be charged— 
e.g., for wireless telegraph work. A “ two-section " coil was shown 
which could take the radiograph of a person's chest in half a second, 
pass 150 milliamperes through the spark, and takes a primary 


current of 90 amperes. The fitm make a speciality of portable coils 
and coils for hot climates, and а 12 in. portable coil for work in the 
Indian plains was shown, as was also an improved form of medical 
high-frequency machine. This machine is usually worked from tho 
same induction coil that operates the X-ray tube, and it has been 
found that the high-tension oscillating current from the primary 
circuit of the high-frequency transformer travels back to the second- 
ary circuit of the induction coil ; and as the maximum potential of 
the oscillatory current is considerably greater than that of the uni- 
directional coil current, it tends to destroy the insulation and break 
down the secondary circuit of the coil ; many breakdowns have been 
traced to this cause. The new device for preventing this trouble 
consists of a pair of high - frequency protection coils." These are 
simply large inductance coils wound in sections and very carefully 
insulated, which are clipped to the high-frequency terminals, The 
effect of the large inductance is to absorb the high-frequency oscilla- 
tions while allowing the direct current from the coil to pass unim- 
peded. | 

We may also mention that Messrs. H. W. Cox & Co. have recently 
established a glass-blowing department, and exemples of this work 
were on the stand, including an X-ray tube which had been fitted 
with a new glass bulb and re-exhausted. A considerable amount of 
expense is thus вауей to X-ray workers, who can now have their old 
tubes, hitherto useless, reblown and made equal to new. It is 


interesting to observe that all the apparatus exhibited, with the 


exception of three X-ray tubes, was of English desigm, make and 
materials. 
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Fic. 34.—DiAGRAM OF JET INTERRUPTER OF Messrs. H. W. Cox & Co, 


The Reason Mra. Co. had an interesting exhibit of the well- 
known electrolytic mcter (Wright's patent). A form for demon- 
strating the deposition of mercury was shown, the tube being 
mounted in front of an electric lamp which illuminated the elce- 
trolyte, во that the globules of mercury could be seen falling down 
and registering in the reading tube of the instrument. A laboratory 
form of the above was exhibited, the reading tube being placed in 
front of a mirror glass scale 400 mm. long. The fittings of this in- 
strument were as far as possible of wood, so as to avoid attack by 
laboratory fumes. In the miniature form of electrolytic meter also 
shown each division of the scale represented 0-01 ampere-hour, во 
that this instrument should prove useful for mcasuring the discharge 
of small accumulators, dry cells, &c. 

Most interest was probably taken in the Reason electric clock. 
This was fully described in the last issue of our INDUSTRIAL SUPPLE- 
MENT, 80 that further mention is here unnecessary. 

The SvNCHRONOME Co.’s exhibit consisted of various types of 
their well-known pendulum switches and dials. The particular 
feature was undoubtedly the ha!f-seconds pendulum (Fig. 35) for 
giving a contact every second, this instrument being intended 
primarily for use at observatories. The movement was a duplicate 
of that in use at the Brooklands track, in which the impulse is given 
at the bottom underneath the bob. The impulse is given by the fall 
of the gravity arm lever of a Synchronome " switch, exactly as the 
pendulum passes through its zero position. At all other times it is 
absolutely free. The detached gravity escapement is the invention 
of Sir H. H. S. Cunynghame, K.C. B. 

А seconds controlling pendulum was also shown operating circuits 
of dials of two different frequencies, 2 seconds and 30 seconds. 
Two extra contacts are provided in the instrument, and the first 
14 impulses sent out by the “ switch " pass through the normally 
closed contact to the 2 seconds dials only. Between the 14th ап і 
15th impulse this contact is opened and the other closed. This has 
the effect of cutting into the circuit the 30 seconds dials, and a pro- 
portional amount of extra cells, so that the 15th impulse is received 
by all dials. This instrument was devised for the authorities of а 
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large technical college, who wanted a number of synchronous dials | wound on the single-wire section plan. On a 200-volt circuit 18-20 
indicating not more than 2 seconds intervals for their physical | milliamperes of unidirectional current can be driven across a 20 cm. 
laboratories, and a much larger number of ordinary clocks through- | air-gap. Mention may also be made of the new Lewis Jones current 
out the building, where, of course, half-minute frequency was | pulsators for obtaining rhythmic interruptions. For effectual 
sufficient. Uniformity in both sets was thus obtained, and the cost | electro-medical treatment the current that passes through the 
of an extra pendulum saved. patient should be made to rise to а maximum, and fall to zero, about 
The feature of the exhibit of the ІлтнАморе Co. was the unspillable | 15 times a minute. This is done by causing a fine platinum wire to 
accumulator. The principle of this is, perhaps, best known in the | dip in and out of a funnel-shaped water resistance by means of clock- 
case of the unspillable inkpot with the inverted cone in the centre. | Work, or by a geared electric motor. There is а current range of 1: 10, 
It is obvious, however, that if this principle were applied to the Considerable interest was taken in the Duddell bifilar vibration . 
accumulator cell without modification it would be necessary to build | galvanometer exhibited by Messrs. NALDER Bros. & Co. This in- 
the cell twice as tall as would otherwise be required in order to pro- | strument is constructed on the principle of the bifilar oscillograph, 
vide the space for the liquid to flow into when the cell was upset. | except that the damping is made as small as possible. The instru- 
To avoid this difficulty а small separate chamber is placed on the | ment can be tuned to any frequency from 100 to 1,800 periods per 
narrow side of the cell, equal both in height and width to the cell | second by altering the tension and length of the vibrating wires by 
itself, and by introducing a tube from the cell into this small sub- | means of two milled-head screws. For further particulars of this 
sid‘ary chamber, and also a vent to the open air (protected by another | interesting galvanometer we must refer our readers to our issue of 
small tube), the same unspillable effect is obtained without increasing | July 30th last, in which we gave an abstract of the Paper read by 
the height of the cell. Any drops of liquid that escape through the | Mr. Duddell before the Physical Society. 
connecting tube into the side chamber are allowed to collect until a Of other instruments shown by Messrs. Nalder Bros. & Co. mention 
certain mark is reached, when the liquid is returned to the cell by | may be made of the Mansbridge variable standard of inductance 
the ingenious method of providing a small tube which is inserted | (this consists of four compound-wound D-shaped coils, two being 
into the gas vent and through which the operator blows. The tubes | embedded in the lower ebonite disc and two in the upper disc, and 
are so arranged that the slight pressure which is thus introduced | giving а range of 0-7 to 105 millihenrys), а new type of d'Arsonval 
through the vent forces the escaped liquid back into the cell. galvanometer, arranged so that it may be used either as a damped 
The new pattern of miner's lamp, which is illus- | or undamped instrument; and a set of slide resistances, consisting 
- trated in Fig. 36, also attracted considerable atten- | of 100 coils each of 20 ohms resistance, and 101 coils of 1,000 ohms 
n tion. In this a circular accumulator is used and | each. These resistances have been | 
a gas-tight switch is fitted. We may also draw | specially designed for cable work. 
attention to the medical combination battery The centre of interest on the stand 
(unspillable), shown in Fig. 37, which is fitted | of Mossrs. SNELL & TINSLEY was 
with a rheostat, so that a perfectly graduated effect | the new alternating-current potentio- 


meter of Dr. C. V. Drysdale. The 
instrument shown, which could also 
be used on continuous current circuits, 
is a development of the one described 
by Dr. Drysdale in his Paper read 
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Fie. 35.—“ SxNcHnowouE" Harr- Fic. 56.—LiTHANODE MINER'S Fic. 37.—LirHANOopE MEDICAL  Ёпто. 38.—New CURRENT INTERRUPTEB 
SECONDS PENDULUM GIVING CONTACT LAMP. CoMBINATION BATTERY. оғ Mn. LESLIE MILLER, 


AT EACH BECOND, 


ean be obtained for cautery or for lighting. А fcature of all the | before the Physical Society last session (an abstract of the Paper 
Lithanode batteries is the claim that any ccll can be short-circuited | was given in our issue of April 16, 1909, p. 8) The sphere of 
(until completely run down) without damaging the plates. This | work opened up by such an instrument when used for the accurate 
result is obtaincd by the form of construction adopted. In fact, it | measurement of alternate currents is very great; among its possi- 
is stated that the positive plates will break before thcy will buckle. | bilities may be mentioned the determination of the resistance of 
The most important exhibit of Mr. LESLIE MtLLER was the appa- | electrolytes. A special switch on this potentiometer changes all 
ratus for obtaining an alternating current from a direct-current | Connections over from alternating current to direct current. 
supply. Details of this appliance were not given, since a patent А special dynamometer makes it possible to eliminate the ordinary 
is being applied for, but we understand the principle is based on the | Vibration of the galvanometer on using this potentiometer on 
interruption of current in а small induction coil. Mr. Leslie Miller's | #lternating-current circuits. The field coils of this dynamometer 
new current interrupter (Fig. 38) is also of considerable interest. Itis | 8Te joined in series with the main winding of the potentiometer and 
intended for use with large induction coils, and consists of a mercury | & Swinging coil put in the galvanometer circuit of same. By this 
pump which throws two jets of mercury against two pairs of copper | means deflections are obtained to the right and left, exactly as in the 
teeth, in an atmosphere of coal gas under slight pressure. The | case of measuring continuous currents by the ordinary potentiometer 
mercury pump is run by an electric motor fixed above it on the same | Method. As this dynamometer can be used in exactly the same 
vertical shaft. When it is desired to suppress {ће “ mako (reverse) way for continuous currents, the method should be especially useful 
current, a mica rectifior is also revolved on the same shaft, and | for cases where the instrument is used both for direct current and 
therefore in synchronism with the break. A description of this | 8lternating-current work as it obviates the use of two galvanometers. 
rectifier was published in THE ELECTRICIAN of November 22, 1907. A dine flux phase shifter shown acts as the battery of the potentio- 
Such a mercury break gives an output about equal to that of a | meter, and is arranged so as to give a perfectly uniform voltage at all 
Wehnelt, and admits of the reverse current being stopped by mecha- | angles of the secondary. This transformer is on the same principle as 
nical means instead of by vacuum valves. This interrupter was | Dr. Drysdale's phase shifting transformer, exhibited a year ago. 
shown working in connection with a 15 in. coil. with its secondary On the present occasion an improved design of the latter apparatus 
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was shown. In this a tangent screw was employed for rapidly 
shifting the coils, and the winding was arranged so that it could be 
used on either а 100 or а 200 volt circuit. "This transformer is prob- 
ably the simplest method for obtaining different power factors for 
meter testing, ав it does away with the necessity of coupling two 
machines together and then turning one armature in relation to the 
other. 

The universal potentiometer designed by Mr. Tinsley was, con- 
sidering its enormous range, a most compact piece of apparatus. 
Although only 20 in. long, its range is from one-millionth of a volt to 
18 volts, the normal reading lying between 1-81 volt and 0-00001 volt. 
By means of a special shunting arrangement, however, the instru- 
ment is immediately available for reading between 0-18 volt and one- 
millionth of a volt, rendering it very useful for thermo-couple work. 
The connections of this instrument are shown in Fig. 39, herewith, 
and it may be mentioned that the Board of Trade have adopted it for 
use in their Standardising Laboratory. 

A very compact sliding contact Wheatstone bridge was also shown. 
In this the switch work was of a specially good description, although 
of a simple pattern, the contact resistance being for all practical 
purposes inappreciable. Each sliding brush is built up of 40 thin 
leaves of copper, and is kept under constent pressure by means of & 
helical spring in the handle, the whole of which can be removed from 
the outside by withdrawing one screw. 

Telegraph engineers will be interested to hear that Mr. Tinsley has 
designed an improved form of syphon recorder. The features of this 
instrument are à horizontal writing table and an automatic braking 
device for governing the drawing off of the paper. "The suspension 
piece will also stand by itself on a table for resuspension when 
necessary, instead of having to be clamped in a vice. The vibration 
of the syphon was particularly steady, and the compactness of the 
whole instrument was especially noticeable. This instrument, in 


Еча. 59.—Nxzw POTENTIOMETER OF MESSRS. SNELL & TINSLEY. 


fact, all instruments on this stand were characterised by the excellence 
of their finish and workmanship. In which connection mention may 
be made of an auto-transformer constructed for laboratory use, as 
distinguished from the commercial types intended for less careful 
handling. | 

The feature оп the stand of Messrs. MUIRHEAD & Co. was the 
Kelvin recorder and cable relay combined. Between the armature 
of the vibrator and the glass siphon of the recorder is stretched a 
length of а fine gold wire, instead of the silk fibre ordinarily used. 
This gold wire makes contact on two silver contact pins. The 
vibration of the wire results in а rubbing contact between the wire 
and the stops. Thus, the instrument can be used both as a siphon 
recorder and a cable relay at the same time. We understand that 
four of these combined instruments have been operating very satis- 
factorily in series on the lines of the Central & South American 
Cable Co. for the last six months. The Muirhead local stretched 
wire relay shown is for use їп the local circuit of cable relays. It is 
claimed that better and more prolonged local contacts can be made 
by means of this relay than with the P.O. relays that are generally 
used, since the wire in the new design tends to lap over and so 
lengthen the contact. 

The British Rapro-TELEGRAPH & TELEPHONE Co. exhibited а 
complete receiving wireless station. As a complete description 
of the Balsillie system of wireless telegraphy appears elsewhere in 
the present issue, further mention is here unnecessary. 

The new rotary high vacuum pump shown by Messrs. A. С, 
Cossor has been designed for rapidly exhausting incandescent lamp 
bulbs, X-ray and vacuum tubes, &c. It consiste of a cast steel body 
containing a steel drum which revolves in the mercury with which 


А; 


the pump is partly filled. The pump is intended to work in series 
with a low vacuum rotary oil pump. When the drum revolves, 
annular spaces in it pass below the mercury and become filled, ex- 
pelling the gases through suitable ports into the low vacuum sur- 
rounding the drum. When the spaces or pockets have turned past 
the lowest point in the revolution and are ascending, the mercury 
recedes from them, producing а Torrecelian vacuum. Into this the 
gases from the article being exhausted expand. Те advantages 
claimed are great rapidity of exhaustion, strength (the pump is of 
steel and cannot be injured by а sudden admission of air), compact- 
ness and simplicity. It is also claimed that the pump will work con- 
tinuously for long periods without attention or cleaning. "The low- 
vacuum rotary oil pump mentioned above is claimed to be a great 
advance over the usual plunger type of vacuum pump. It consists 
of two cogged drums which mesh with one another and are immersed 
in oil. These revolve in opposite directions, and cause the oil to 
circulate upwards at the centre and to return round the side of the 
containing cast-iron case. The high vacuum inlet is connected to 
& port placed centrally below the point of meshing of the two drums, 
so that as the oil ascends it carries with it the air from the capacity 
being exhausted. "The exhausted gases are then separated from the 
oil by the trap provided, and escape through the exhaust outlet. The 
pump is extremely rapid in action, for the makers claim that it will 
exhaust a capacity of 4 litres to 1 mm. pressure in 10 minutes. It 
may be worked either by hand or by a small motor. 

Other exhibits of Messrs. A. C. Cossor were Sir Oliver Lodge vacuum 
tubes for rectifying high-tension alternating currents (an improved 
form of cathode being employed), and a Gehrcke oscilloscope tube. 
This consists of & tube having two strip electrodes of nickel or 
aluminium nearly touching each other. The tube is filled with 
nitrogen and exhausted to about 10 mm. When a high voltage is 
applied the g'ow extends along the electrodes, the length of the glow 
varying with the E.M.F. 

Messrs. G. CussoNs showed models of armatures, turbines, &c., for 
lecture purposes, and a ribbon Atwood's machine with a self-record- 
ing tape; whilst Messrs, NEwron & Co. had an interestimg display 
of gyroscopes of various types. The synchronous springs and pen- 
dulums of this latter firm also attracted much attention. In oneform 
a sympathetic pendulum consisting of two heavy bobs is suspended 
from a flexible wooden lath by means of spiral springs. When one 
of these bobs is set oscillating the motion is gradually transmitted 
to the other bob, and when this has attained its maximum amplitude 
of oscillation the original bob will be found quite stationary. The 
whole process will then be reversed again, each bob coming to rest in 
turn until all the encrgy is absorbed. 


Mr. F. Harrison GLEW exhibited two interesting pieces of appa- 
ratus. The first was an electric recording inclined plane and spark 
counter. This arrangement is very simple and is free from clock- 
work mechanism or anything liable to get out of order. "Tho inclined 
plane consists of two sets of graduated stecl rails, one set of rails is 
fixed horizontally, the other set is capable of being fixed at any 
desired angle; both sets of rails are electrically continuous and are 
connected in series with the circuit to be tested, a steel ball is placed 
on the rails, so completing the circuit. If it is required to make a 
record of an instantaneous X-ray exposure, or any high-tension 
discharge, it is simply necessary to cover one rail with a piece of dry 
paper, and set the steel bal! in motion, whilst the discharge is passing 
from rail to rail, the paper is perforated by each spark at the place 
where the moving ball is. The rate of motion of the ball is known 
by the angle of inclination, and can be varied; when low-tension 
eurrents are to be recorded it is only necessary to use a piece of 
chemically prepared paper. 

The second piece of apparatus referred to was a radium collector 
for atmospheric electricity. This consists of a metallic conductor 
coated with insoluble salts of radium and suspended from a special 
insulator which is protected from the weather. The collector acts 
by ionising the air in its vicinity, so the conductor quickly acquires 
the potential of its elevation. A fine wire from the collector is con- 
nected with an electroscope which may be in any convenient position. 
Any existing flagstaff can be utilised for suspending the collector, or 
it may be hung from the open window by using a fishing rod. The 
radium collector has great advantages over the old flame collector, 
as it gives good results in any weather without attention. If an 
electroscope of small capacity is used the smallest variations are 
visible at all times, usually positive in fine weather, changing over 
to negative before a storm. This apparatus was shown in operation. 


Messrs. C. F. CasELLA & Co. exhibited the Hennah & Risse! 
automatic safety course recorder and indicator. This instru ment 18 
for the purpose of recording and indicating the fact of a vessel 
deviating from the true set course. The recorder and indicator 
consist primarily of a band of paper, which is made to travel by means 
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of clockwork at a constant rate—about 4 in. per hour—and а pen 
which travels laterally across the paper, according to the difference 
in speed of two differentially geared clockwork mechanisms. These 
mechanisms are controlled by clectromagnets connected to a small 
liquid compass. So long as the vessel is on her true course both 
clocks will receive the same amount of current in their controlling 
electromagnets, and no motion of the pen will result. Should the 
vessel deviate from this course, one clock will be retarded and the 
other accelerated, thus causing, through the differential gearing, a 
motion of the pen in the required direction, recording the fact of the 
vessel’s deviation and the period of time thereof. Two alarm con- 
tacts are also fitted. 

The model of new driving mechanism shown by The LONDON 
ELECTRIC Firm demonstrated the possibility of doing away with all 
gear wheels. It is on the eccentric principle, and we have already 
described its application to winches for raising and lowering arc 
lamps, for which purpose it possesses many advantages. There 
are, however, numerous other purposes for which it can be applied— 
viz., wherever cog and worm wheels are now used —and we understand 
that there will be interesting developments shortly. The arc lamp 
clutch exhibited on the same stand is already well known to our 
readers. 

Messrs. NEGRETTI & ZAMBRA exhibited an electrical self-recording 
rain gauge. In this the tilting mechanism is placed out of doors, 
and is connected electrically with the recorder, which can be situated 
indoors. The opcration of a bucket which tips over when 0-01 in. 
of rain has fallen, closes an electric circuit, the contact being made by 
platinum wires dipping into mercury. Four Leclanché cells are 
employed. 

Much interesting apparatus was also shown by other exhibitors, 
such as the photographic cameras of Messrs. J. Н. DALLMEYER and 
Messrs. Ross, and the recorders of Mr. J. J. Hicks ; but as this 
apparatus is not of direct interest. to electrical engineers further 
mention is here unnecessary. 


CORRESPONDENCE. 


— — 


THE CONSULTING ENGINEER. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: Referring to the Editorial Notes in your last issue, 
under the above heading, I should like to be allowed to express 
my opinions a little more fully, as they seem partially to have 
been misunderstood. 

In Germany, the technical staff of the manufacturing firm 
works out a scheme for which the standard apparatus of the 
firm is adapted. In England, the technical staff make drawings, 
&c., of special apparatus in accordance with the detailed 
specification of the consulting engineer, and in many cases (to 
have any hope of obtaining the order) also a scheme for which 
their standard apparatus is adapted. In Germany, when the 
order is obtained, the firm builds its standard machines, while 
here long correspondence often ensues, and a number of detail 
designs have to be sent to the consulting engineer for approval, 
sometimes to meet his vaguely expressed wishes. 

My experience indicates that the procedure in England re- 
quires more work on the part of the technical and the corre- 
spondence staff than that usual in Germany, and in Germany 
a much larger percentage of the apparatus delivered is of the 
firm's standard design than in England. This, of course, tends 
to increase the manufacturing cost in England as compared 
withthatin Germany. Due tothe impossibility (from an account- 
ing standpoint) of charging the extra cost exactly to the orders 
which oughtto bear them, the manufacturing cost is increased 
all round. 

For the competition in the English market itself, due to the 
reasons mentioned in your notes, the German advantage is not 
so marked, and I do not think that the German manufacturers 
obtain many orders here unless financial considerations or their 
own specialities are involved. It 1s, however, in the neutral 
export market that the English manufacturer is so severely 
handicapped by the lack of standards at home, and here the 
German manufacturer reaps the full benefit of the German 
` "*Normalien." The foreign customer is, of course, more easily 
persuaded to accept a machine in accordance with the recognised 
standards of one of the most forward electrical manufacturing 


countries than in accordance with the standards of a single 
firm. The English manufacturer must therefore often put 
forward special machines for export in competition with the 
standard German machinery. 

I still believe, therefore, that it is no over-statement to say 
that the English manufacturer, due to these two reasons:— 
(1) Absence of recognised standards; (2) The different wishes 
of many consulting engineers—is handicapped by at least 5 per 
cent. in the competition for the world's markets. Due to the 
export trade the first reason is the more important. 

With the last sentence in your notes that ** sometimes some- 
thing out of the ordinary is very desirable," and that, there- 
fore, the consulting engineer often does good service, I fully 
agree, and I endeavoured to express this in the discussion of 
Messrs. Lepine and Stellings Paper.—I am, &c., 

Manchester, Jan. 3. K. FAvE-HANSEN. 


THE ELECTRICAL INDUSTRY. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: Your interesting summary in the current issue of THE 
ELECTRICIAN on “ Electrical Events in 1909" concludes with 
the following words: “It is gratifying to state that on the 
whole we have managed to pull through another year of 
storm and stress without serious hurt, but if we are to be 
truly ready to face either further bad times or to welcome im- 
provements we require greater consolidation and a better 
internal organisation." 

I venture to say that these words go to the kernel of the 
subject, but it is not sufficient to express these views in 
words. We must arouse each other to action of some kind. 
Mr. Garcke has written to the Institution to ask the Council 
to make а pronouncement on the question of whether it is 
considered within the province of the Institution to safeguard 
the legislative and industrial interests of the industry. Before 
we can do anything else we must have an answer to that 
question. If the Council of the Institution reply in the 
affirmative then we shall be saved the difficult task of consti- 
tuting another organisation; if, on the other hand, the 
Council decide the question in the negative, then it 1s neces- 
sary for other steps to be taken. What those other steps 
should be will have to be decided by the leading men in the 
industry in conference. 

As you rightly say in another part of your article, “we 
must get into the happy position of being able to see exactly 
what is wrong with us, and therefore to enable us to suggest а 
remedy." —I am, &c., 


Liverpool, Jan. 3. ALFRED Н. GIBBINGS. 


METHODS AND PRACTICE IN THE GERMAN 
ELECTRICAL INDUSTRY. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sir: I am unaware if you will allow the discussion to be 
continued in your columns which has been started by Mr. 
Bruce Anderson’s interesting letter in your current issue. If 
you do, may I be allowed to make a few remarks in connection 
therewith. 

In the first place, may I suggest that Mr. Anderson’s letter 
would have been of yet greater interest if he had dealt with a 
particular branch of the industry of which he had intimate 
knowledge; for example, he might have shown what advan- 
tages would accrue to the English manufacturer of, let us say, 
electric meters by the adoption of a protective tariff, and, 
especially, perhaps, how an export trade in this line would be 
benefited. 

Mr. Anderson has contented himself however with two 
general statements, viz. :— 

(1) “Our unemployed are increasing every day.” 

(2) We are living “ to a very large extent upon our income," 
this being proved by the fact that * we import 150 millions 
annually more than we export.” 


Now as regards statement (1) it is not necessary to say 
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anything further than that it is inaccurate, as anybody can 
discover by referring to the official returns of unemployment 
of this and other countries. With reference to statement (2) 
it is necessary to remember three things, as follows :— 

(a) Our foreign investments amount to 2,700 millions, 
which at 5 per cent. interest bring in a return of 135 millions 
annually. 

(b) Our mercantile marine earns every year from foreign 
countries 88 millions. 

(c) The carriage paid in this country upon our imports 
amounts to 32 millions annually. 

Adding these three items together we get the sum of 255 
millions receivable each year by this country from foreign 
sources. 

Now I suppose Mr. Anderson will admit that the only way 
this amount of wealth can come into the country is in the 
form of goods. Against this has to be set the amount which 
represents our reinvestments abroad, which, again, can only go 
out of the country in the form of goods. Mr. Anderson’s figure 
for the excess of annual imports over exports 1з somewhat too 
high. It should be 125 millions. Subtracting this amount 
from the amount receivable we get the sum of 130 millions 
annually as reinvestments of this country abroad. We thus 
arrive at the result that we are increasing our foreign invest- 
ments by an amount at least equal to the interest upon our 
foreign investments. While I do not profess to be a political 
economist, yet 16 seems to me that these figures dispose of 
Mr. Anderson’s suggestion that we are living largely upon the 
interest of our foreign investments. Perhaps Mr. Anderson can 
suggest another explanation.—I am, &c., 


Birmingham, Jan. 3. * ZAHLER." 


SOLVING BIQUADRATIC EQUATIONS. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR: In a Paper read to the Physical Society last June,* 
Mr. Arthur Wright and the writer.described an electrical device 
for solving algebraical equations. The real roots of equations 
are found at once by the device, but in order to find the 
imaginary roots several algebraical transformations have first 
to be made. The method given in the Paper is applicable to 
equations of any degree, but the auxiliary equation that has 
to be solved is sometimes very lengthy. | 

The writer is indebted to Prof. C. N. Haskins, of Dartmouth 
College, N.H., U.S.A., for pointing out that in the importantt 
case of a bi-quadratic, the imaginary roots can be found almost 
at once by the very simple form of Arthur Wright device re- 
quired to solve a cubic equation. 

Let us suppose that the proposed bi-quadratic is 

az'+ Abz? + 6cz'! 4-Adz -- e = 0, 
cnd that all its roots are imaginary. 

Writing (y.a - b'a) for x in the given equation we find that 
it becomes 

y'+6Hy?+4Gy+4-a7I—3H? = 0, 
where H=ac—- b, [=ae—4bd+3c?, and G = a’d—3abc+ 255. 
As the roots of this equation must also be complex they must 
be of the form, 

у, = А+; 

у= А-у; 
Now the quantities 


yi – Xi; 
у= - A-. 


NUN, C Le 

6, = ( pd = HA, 

y, 4-y,\2 - m)? 

and a= (P S8) Е — 1 40 | 


„Phil. Mag.” [6], 18, p. 291, 1902. Abstract in Тнк ELECTRICIAN, 
3 


Vol. LXII., p. 903. 

t Sec E. J. Routh, ** Advanced Rigid Dynamics," Chap. VI.: J. A. 
Fleming, © Electric Wave Telegraphy,“ p. 209 ; and A. Russell, Alter- 
nating Currents,” Vol. II., p. 184. 

7 The criteria to determine the nature of the roots are given in 
Burnside and Panton's ** Theory of Equations," Chap. VI. 


which are all real, are the roots of Euler's equation 
46* -- 12H €? - (12H? – а21)0 – G? = 0. 

The three roots of this equation are found immediately by 

the Arthur Wright device, and thus А2, (i +p} and (д, — д„)? 
are found. Hence all the imaginary roots of the given bi-quad- 
ratic can be written down at once. 
. By the device and by the formule given in this letter ap- 
proximate values of all the imaginary roots of a bi-quadratic 
can be found with very little labour. Аз we pointed out in 
our Paper, if more accurate values are required they can be 
obtained in а few minutes by applying Newton's rule to the 
roots obtained experimentally.—I am, &c., 

Faraday House, London, Jan. 3. ALEXANDER RUSSELL. 


STREET FIRE ALARMS. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR : In your issue of the 24th inst., in a paragraph respect- 
ing a Paper read before the Society of Post Office Engineers, 
mention is made of the enormous number of false alarms re- 
ceived over the street fire alarm system of the London County 
Council--530 out of 3,236 signals, or over 16 per cent. 

The first fire alarms were fitted up їп London by the 
Exchange Telegraph Co., for the Metropolitan Board of 
Works, in the year 1880. These were incapable of making false 
alarms due to electrical faults, and no single fault, due to either 
derivation from, or loss of continuity of, the conductor, could 
interfere with the due reception of a signal.—I am, &c., 

Е. Hiccins, Engineer, 


London, Dec. 31. The Exchange Telegraph Co. (Ltd.) 


DR. BRANLY’S DEVICE FOR WIRELESS CONTROL. 


Some time ago* we illustrated the wave-control apparatus invented 
by Dr. Branly, together with views of the device as it is set up in his 
laboratory at Paris. He has now devised a method of securing pro- 
tection against & continuous stream of sparks purposely sent out 
from another station—for instance, in timc of war—-so as to disturb 
the action of the apparatus. Wc have already illustrated thc device 
which he uses for protecting the mechanism against accidental 
sparks. but the present one is operated on an entirely different 
principle. When it comes to a question of protection against a con- 
tinuous stream of sparks. we are obliged in the first place to abandon 
the use of several wave-controlled effects from the samc apparatus, 
such as were formerly used. Тиз we could light lamps at a dis- 
tance, sct a motor running, and perform various operations, all of 
which could be carried out by the usc of relays. Torpedo stccring 
was similarly effected. It will be remembered that cach cffect can 
be controlled in a certain period of timc by mcans of a set of revolv- 
ing discs. Using five discs, with projecting sectors properly spaced, 
we can send а wave for operating the lamps—for instance, when 
this particular sector comes into position against a fixed contact 
brush. In each interval we control a different effect, lamps, motor, 
&c.. and а check wave signal is sent back to station No. 1, where 1t 
is received on а paper band. Їп order to understand the new 
method, we reproduce the appearance of the papcr strip at the send- 
ing station. The operator observes tho strip and secs the intervals 
1, 2, 3, lying between the signals I., 1L. III., &c., and can send the 
controlling waves in the intervals so as to operate cach effect at the 
far end. In Dr. Branly's new apparatus, the five-disc device 18 
employed to produce a single effect, and this alone. It is now 
designed to secure protection against continuous disturbing waves, 
but it must be understood that wc are nevertheless unable to operate 
any kind of a wave-control epparatus as long as such waves аго 
prevailing, and the only thing we can do is to prevent the disturb- 
ing waves from having any effect at the distant end. For example, 
a motor so controlled could not be started under any circumstances 
by the disturbing waves, but only at the will of the operator, and 
this can be done should the disturbing waves cease even for a short 
time. The apparatus is simple and consists of a set of three solen- 
oids mounted on а common axis. Through the solenoids passes в 
sliding rod, which has certain lengths made up of ebonite and the 
other parts of iron, so that the rod as а whole can slide under the 
action of the solenoids. It takes up a certain definite position when 
each solenoid is excited separately, and the rod can be made to 
advance by two steps to the end of the stroke, where it makes the 
— — ——— —60 ———— 


* Tue ELECTRICIAN, Vol. LX., p. 789. 
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contact for the desired operation. Exciting solenoid A, the rod 
advances from О to position No. 1, and by exciting solenoid B we 
advance it further from position 1 to position 2 (final). But mean- 
while we can bring back the rod from position 1 to zero by the reverse 
action of the third solenoid. C, whenever this is desired. Апа the 
same solenoid, C, can also bring back the rod from the final position 
to the zero position after the desired operation has been effected. 
This being the case, we place the solenoid device at the distant 
station, connecting it with the five-disc device so that solenoid А is 
controlled in interval 1 of the strip, solenoid C in interval 2, solenoid 
B in interval 3, and solenoid C again in interval 4. 

In the norma! working, where there is no disturbance, the operator 
proceeds as follows: He first excites solenoid A in interval 1, then 
he allows interval 2 to pass, and in interval 3 he excites solenoid B 
80 as to bring the rod to the final position. "The solenoid for the rear 
action C is then excited in interval 4 so as to bring back the rod to 


Intervals 


I v — 
Solenoids A 0 B га of motor 


III IV ' Uy I 
PAPER STRIP. 


zero. The motor is then stopped in interval 5. In the case of a 
continuous stream of disturbing sparks, we may admit that these 
have already acted on the distant device so аз to set the motor run- 
ning and then to excite solenoid A. However, the operator is 
warned of this by the check signals seen on the band, so that in 
interval 2 he can send sparks (admitting that the disturbing sparks 
have ceased momentarily) so as to excite solenoid C (for reverse 
action) and thus restore the rod to the О position. Should the dis- 
turbing sparks have continued, these will themselves act in this 
interval and also restore the rcd to zero. In other words, the rod is 
alwavs brought back to zero unless the operator desires to have it 
advance. This he can do should there be even a short break in the 
stream of disturbing sparks, and he takes advantage of this interval 
to effect the desired operation. This action, however, cannot be 
carried out by the enemy. 


THE GOUIN AND MARSEILLE NICKEL-IRON-ALKALI 
г ACCUMULATOR.* 


BY J. A. MONTPELLIER. 


In this article are given the results of а number of tests carried 
out on a sample Gouin-Marseille accumulator at the Laboratoire 
Central d' Electricité. 

The cell under test was 28-2 cm. high with a base 12x8 em. It 
had five positive and six negative plates. The positive plates are 
made up of pure nickel tubes which are perforated and overwound 
by wires of the same metal. Each tube is filled with hydroxide of 
nickel, thus ensuring а good contact between the active mass and 
the surrounding tubes. When these tubes are filled, each end is 


Terminal Volts. 


Time in Hours. 
DISCHARGE CURVE OF GOUIN-MARSEILLE ACCUMULATOR. 


The figures on the curve are watt-hours per kilogramme of complete cell. 


closed by stoppers of ebonite, and they are arranged, to the number of 
29, horizontally between two vertical U-shaped nickel supports to 
which they are riveted. А cross-piece at the top joins the two 
supports and forms the means of connection to the external ci reuit. 

Each positive plate weighs 540 gms., of which about 300 gms. 1s 
made up of the active material. The capacity of each plate is 
37 ampere-hours on an eight hours discharge rate, the P.D. at the 
terminals at the end of this time being 0-5 volt and the average P.D. 
l volt. The negative plates are made up of two strips of pure iron 
sheet folded together several times, and are riveted at each end into 
two strips of nickel. Each plate is made up of 12 such rolls fixed 


* Abstract of an article in“ L’ Electricien.” 


horizontally. The negative plate has a cross-piece at the bottom 
as well as at the top. The metal strip is oxidised by a special 
process, thus allowing а very rapid reduction of the oxide formed, 
and at the same time ensuring that it shall adhere firmly to its 
support. The weight of a negative plete is 140 gms., and its capa- 
city is 15:4 ampere-hours. The electrolyte is a 20 per cent. solution 
of caustic potash. The cell tested weighed 6-3 kg., which could be 
easily reduced to 5:8 kg. by using a thinner and smaller ebonite 
container and thus decreasing the amount of electrolyte required. 
Further, by arranging the iron rolls vertically the horizontal supports 
might be dispensed with. 

According to the report received from the Laboratoire Central 
d' Electricité, the E. M.F. of a charged cell is 1-55 volts after having 
been charged for 12 hours with a current of 30 amperes. When the 
cell was discharged for eight hours with a current of 20 amperes the 
voltage fell gradually from 1-45 to 0-475 volts, giving a cell capacity 
of nearly 160 ampere-hours or 25:38 ampere-hours per kilogramme of 
cell. The accompanying curve has been prepared from these results, 
and the values given in watt-hours per kilogramme have been calcu- 
lated on the assumption that the weight of the cell was 5-8 kg. 

In conclusion, the author gives some figures showing the superiority 
of the Gouin-Marseille cell over those of the ordinary lead type. 


AN IMPROVED SEMI-CIRCULAR ELECTROMAGNET. * 
BY PROF. H. E. J. G. DU BOIS. 


With my so-called semicircular magnet, designed in 1898, it was 
possible to obtain within an air gap of 1 mm. length and 6 mm. 
diameter a field intensity of 38—40 kilogauss. Experience now 
proves it desirable to revise the design with a view to practical use. 
By reducing the gap I could attempt to increase the field up to 50 kilo- 
gauss without exceeding a total weight of about 300 kg., distributed 


Fic. l.—IwPRovED DESIGN or ELECTRO-MÁGNET. 
One fifteenth full size. 


over three equally heavy pieces, the apparatus remaining sufficiently 
easy to handle and carry about in laboratories. Meanwhile Prof. 
Weiss has described an electromagnet of great power which takes 
18 kw. and weighs about 1,300 kg. ; by this, however, probably only 
a few privileged laboratories are benefited, and the magnet appears 
less adapted for magneto-optic investigations. 

Fig. 1 shows an improved design of magnet. The base part reste 
on à broad ball frame with a divided circle, so that the apparatus 
may easily revolve round a vertical axis; it can also be fixed by 
means of three set screws. In practice it is extremely useful and 
convenient to divide the base so that each of the two cores may slide 
as well as revolve on it. Each core corresponds to about one-third 
of a toroid, and its lower end terminates in a cast flange. Its vertical 
circular end planes have a diameter of 93 mm. ; towards the bottom 
this gradually increases. 

Conical holes were bored 1 : 5, of a length of only 15 cm. ; one of 
the iron filling plugs to be used in non-optical experiments is shown 
in Fig. 1. The length of the path of the rays within the iron is re- 
stricted to these borings themselves by the peculiar design of angular 
flanges, which is shown clearly. The polar ends of the cores are sur- 
rounded by a thin copper tube for water circulation ; 50 litres of 
water per hour is satisfactory. An inner circulation may be arranged 
within the borings, or the pole shoes may be provided with external 
cooling spirals. The shape of the coils is seen from Fig. 1 ; the polar 
flanges are conically truncated in order to make the interpolar space 
more accessible. When, however, the highest degree of magnetisa- 
tion is required, two extra detached polar coils may be fixed around 


* Abstract from the Proceedings of the Royal Academy of Amsterdam, 
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the pole shoes. We then obtain 100—120 kiloampere-turns with 
5—6 kw., and the heat generated by the current amounts to 1-2— 
1:45 kilocalories per second. 

With this apparatus the usual disc poles and plane polar pieces 
-are supplied to obtain extensive uniform fields. For stronger fields 
the diameter is reduced in the first place from 93 mm. to 43 mm. by 
means of pole pieces of special broken truncated shape (Fig. 2). 
They consist of annealed Swedish laminated iron. Their most 
efficient form was again empirically determined, and hardly deviates 
from the shape used up to the present. 'The comparatively small 
diameter of 43 mm. makes it easy and desirable for every laboratory 
itself to have such pole tops turned oùt of Swedish iron as are best 
adapted to any special purpose. Their contribution to the total 
field amounts to 80 to 90 per cent., and far exceeds that of the pole 
shoes, which as a rule only contribute 10 to 20 per cent. With the 
pole tops reproduced in Fig. 2, whose end planes have a diameter 


of 3:6 mm., the strongest field was empiracally obtained by calcula- 
tion, measurement and mechanical shaping proceeding simulta- 
neously. On the other hand, the dotted lines represent the theo- 
retically best form, consisting of a cone with a vertex semi-angle of 
54°44’, and part of the ‘‘ isthmus.” Theory starts from the assump- 
tion of absolute saturation in the direction of the axis, which can 
never really be fulfilled. 


THE WORK OF MESSRS. WILLANS & ROBINSON IN 
1909. 


There was & time, not so very long ago either, when a review of a 
year of Messrs. Willans & Robinson's work would necessarily have 
contained many references to their well-known central valve engine. 
This time, with all its advantages and disadvantages, is now, however, 
past, and we see instead of the central valve engine the steam turbine 
reigning in ita stead. 

Messrs. Willans & Robinson were not slow to grapple with the new 
Btate of affairs, with the result that they are building turbines, and, 
what is more, successfully selling them ; for we are informed that 
during the past year they have secured a large share of the orders 
placed for turbines in this country, although so far as the home 
trade is concerned, the demand for this class of plant has been some- 
what handicapped by the almost universal use of the metal-filament 
lamp and by the unsatisfactory state of trade in general. 

Amongst orders received for turbines for new installations in this 
country, the two following may be mentioned as being of special 
interest: Two 1,000 kw. turbines, surface condensers and cooling 
tower for the new works of Messrs. Baldwins, in Swansea, and three 
turbines, aggregating 1,350 kw., for the new power house of the 
Swansea Harbour Trust. Several orders were also obtained for 
turbines of smaller size, including one for a 300 kw. mixed-pressure 
turbine for the Carlisle Corporation. So far as the export trade is 
concerned, several very important orders have been secured, including 
one 3,000 kw. turbine, alternator and condensing plant for the East 
Rand Proprietary Mines, South Africa, and one 6,000 kw. turbine, 
alternator and condensing plant for the same place; three 2,000 kw. 
turbines, alternators and condensing plant for Dawson City; two 
4,000 kw. turbines, alternators and condensing plants for Sydney, 
N.S.W. In addition to the above Messrs. Willans & Robinson have 
received orders for two 1,000 kw. mixed-pressure turbines for a colliery 
in Australia. 

In addition to the condensers required for the turbines named 
above, several orders have been obtained for condensers for use 
with existing prime movers, the principal orders being from the 
Birtly Iron Co., the Van Ryn (South Africa), Durban Corpora- 
tion (S. A.), Hammersmith Corporation, Partick Corporation, 
and St. Helens Co:poration. It is of interest to note that the 
plant for the St. Helens Corporation is of the low-level jet type, the 


manufacture of which Messrs. Willans & Robinson have just recently 
taken up. 

Another departure which this firm have made during the year is 
the Victoria turbine pump, with whose manufacture satisfactory pro- 
gress has been made. From the number of inquiries received it is 
evident that the features of this pump are fully appreciated. About 
12 pumps are now at work or on order, and the results obtained from 
them have fully justified the expectations of the manufacturers. The 
pumps, it will be remembered, are built by Messrs. Willans & Robinson 
at Rugby to the designs of Mr. Orten Boving who was previously 
associated with Messrs. Escher, Wyss & Co. 

An impulse turbine, known as the Willans impulse turbine, has been 
placed on the market in order to meet the growing demand for 
turbines of this type for the smaller sizes of unit, and satisfactory 
progress has been made with regard to sales, the results obtained 
with these Willans impulse turbines being of a satisfactory nature. 


PATENTS EXPIRING IN 1910. 


The following is a list of patents of interest to electrical 
engineers which, unless specially extended by the Privy 
Council, will expire during 1910. The list does not include 
any patent granted in 1896 which has since for any reason 
become void. 


No. Р Name о! patentee. Subject of patent. 
879 | Jan. 13. Evershed & Vignoles ... Elec. measuring  instru- 
| ments. 
1,563 | Jan. 29; R. Pearson ............... Gravity electric contact 
| | makers. 
2,106 Та 29 Siemens Bros. & Со. ... Lightning dischargers. 
2:249] Jan. 31 H. Hirst .................. Cut outs. 
2,581 | Feb. 4 New Phomophore Co.... | Telephones. 
3,093 | Feb. 11, Knight & Darley  ...... | Dynamos. 
3,213 | Feb. 121 Douglas-Willen & Bowen | Flashing filaments. 
4,238 | Feb. 25 W. H. Knight ............ Armature windimg. 
4,505 Mar. 3 J.P. Wetherill ......... Magnetic separa tors. 
5,274 | Mar. 9, Smith & Deakin ......... Electric deposition. 
5,673 Mar. 13 A. S. Elmore ............ Refining metals. 
6,053 | Mar. 17 Morris Tube Co. ......... Electric primers. 


Electric lighting of rail- 
way carriages. 


6,329 | Mar. 21: J. Stone & Co. 


оз соевое „ 


6,579 Mar. 25 A. Graham . Telephones. 

7,222 | Apr. 2 A. 8. Elmore ! Electrolytic tube making. 
16,057 | July 20 C. Kellner Electrolytic apparatus. 
16,445 July 24 Siemens Bros. & Co. ... | Point working apparatus. 
20,217 Sept. 12 J. H. Tucker Electrical switches. 

20,505 Sept. 16 R. J. W. Grindle Secondary batteries. 

25,631 Nov. 13 T. Parker Manufacture of NaClO; and 
KCIO;. 

26,059 Nov. 15 C. С. Conner Electrodes. 

28,612 | Dec. 14| Société Anonyme Че | Telephones. 


Telephone Privée 


ELECTRICAL PROGRESS IN INDIA. 


We are enabled (by the courtesy of Mr. J. W. Meares, M.I.C.E., 
electrical adviser to the Government of India), to publish the following 
list of the applications for electricity supply and tramway powers 
under the Indian Electricity Act of 1905, together with particulars 
of the progress made in each case. There may, however, be other 
applications to some of the local governments, particulars of which 


are not yet available. 

Technical details of the more important of these stations are given 
in the Tables of Colonial and Foreign Electricity Supply Works and 
Tramways which will be issued as a Supplement to THE ELEC- 
TRICIAN on Feb. 1I prox. 

BENGAL Presipency.—Calcu/ta —General electricity supply in opera- 
tion ; area of supply 125 square miles, max. load 6,000 kw. Separate 
tramways scheme—in operation 30 miles double track. 

Darjeeling—General electricity supply, municipal (water power) 
in operation. 

Barrackpore—General electricity supply—in operation. | 

Howrah General electricity supply, suction gas plant—in operation. 
Separate tramways scheme, Diesel engines—in operation. 

Coal Fields District—Power licence granted—work not е 

Hooghly River District —Power licence granted—work not begun. 

PnRoviNcE or EasrERN BENGAL AND Assam, — Dacca — Gene 
electricity supply—in operation. 

Shillong — Gereral electricity supply (water power) — under con- 
sideration. 

Chittagong—General electricity supply—under consideration. 
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UNITED Provinces.— Cawnpore -— General electricity supply and 
tramways—in operation. 

Mussoorie—General electricity supply (water power), municipal-—in 
operation. 

THE PusJAB. — Amritsar — General electricity supply — licence 
granted. 

Delhi General electricity supply and tramways—in operation. 

іта — General electricity supply and extensive pumping (water 
power), municipal—in progress. 

BowBav PReEsivency. — Bombay—General electricity supply and 
tramways—in operation. Hydro-electrie long-distance power trans- 
mission licence granted. 

CENTRAL Provinces. — Nagpur—General electricity supply and 
tramway s—licence granted. 

HYDERABAD, Deccan.—Secunderahad—General electricity supply 
and tramways—licence granted. 

Mapras PresipENcy.— Mar- General electricity supply in ope- 
ration. Separate tramways scheme -in operation. 

Burman.—Rangoon—General electricity supply and tramways in 
operation. 

Mandalay—General electric supply and tramways—in operation. 


During the past year very little progress has been made in develop- 
ing old undertakings or in projecting new schemes. A licence was 
granted for Nagpur (Centra! Provinces), but threo licences (for 
Lucknow, Benares and Jubbulpor.) were revok:d. Should the 
new Electricity Bill, now under consideration by the Goverment, 
become law no doubt the cleet: ieal industry will receive à much 
needed impetus in India. 


ELECTRIC LIGHTING PROVISIONAL ORDERS. 


During October and November we gave particulars of the notices 
of intention to apply for Provisional Electric Lighting Orders in the 
1910 session, and we now publish а complete list of the applications 
for orders deposited with the Board of Trade by December 21, 1909. 
There is a welcome increase in the total number of applications 
(25 against 13 in 1909 and 27 in 1908). 9 of these are, however, 
for extensions of areas of supply, amendment of powers, &c. The 
London area is not affected by the applications, 4 of which are 
from Scotland and 4 from Ireland. 11 applications are made by 
companies or private persons, against 7 in 1909, and 14 by local 
authoritics compared with 6. 

Title of Order and Area. 
Ardrossan, Saltcoats and District (Burghs of 

Ardrossan and Saltcoats and portion of 

parish of Stevenston) 


Promoters. 


Mr. Geo. Balfour. 


ВАУ СаО а а нанын КИС Urban District Council. 
Bath (extension to portion of Rural District | Corporation. 
of Bath) 


Brixham (Urban District of Brixham and 
portion of Rural District of Totnes) 

Brumby and Frodingham ........................ 

Cambuslang (extension) (portion of special 
lighting district of Cambuslang) 

Chesham (extension) (Borough of Hemel 


Messrs. R. A. Lister & Co. 


Urban District Council. 
Lanark County Council. 


Chesham Electric Light & 


Hempstead and parishes of Bovingdon Power Co. 
and Kings Langley) 
enn, sibs sis bae e ERE Urban District. Council. 


Clevedon (Urban District of Clevedon, and Urban District Council. 
portion of parish of Walton-in-Gordano) 
Cowdenbeath, Lochgelly and District (Burghs 

of Cowdenbeath and Lochgelly and 


parishes of Auchterderran, Ballingry and 


Mr. Geo. Balfour. 


Beath) 
Dawlish (amendment) ........................... Electric Supply Corpn. 
Derby (extension to Alvaston and Boulton, Corporation. 


parishcs of Breadsall, Chaddesden, Norman- 
ton, Littleover and Sinfin Moor, &c.) 
Frimley .. 
Gorseinon (parishes ‘of Gowerton, Llandilo- 


Urban District Council. 
Gorseinon Electric Light 


Talybont, Loughor (Borough) and Pen- Co. 
derry) 
Huddersfield (extension to South Crosland) Corporation. 
NAVAD arrea x ⁊⁊ y уакы Urban District Council. 
Ormskirk (amendment cesses Urban District Council. 
Rain. 88 Lancashire Elec Power Co. 
Runcorn and Weston (Urban District of Run- Castner-Kellner Alkali 
corn and township and parish of Weston). Co. 
Runcorn Urban and Runcorn Rural............ Messrs. Geo. H y. Cox and 


Herman J. Falk. 
Messrs. W m. C. Philp and 
Reg. Vandezee Farn- 
ham. 
Birmingham and Midland 
Tramways (Ltd.) 
Rural District Council. 


Skelmorlie and Wemyss Bay (portions of 
parishes of Inverkip and Largs) 


Smethwick (Transfer) 22. 


Swinford (Swinford and townlands of Carrow- 

beg, Newpark, Rathscanlon and Kilbride) 
Templeioré 7... 25 ао E MES a eet re 
Widnes (amendment) 


Urban District Council. 
Corporation. 
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ELECTRICAL JOIN T-STOCK COMPANIES OF 1909. 


The following are the more important limited liability 


companies connected with the 


registered during the past year, 


electrical and allied industries 
with their capital :— 


Acadia Syndicate ......... £12,000 | International Elec. Trans- 
Adnil Electric Co.......... 10,000 port & Enterprise Co. 
Agricultural Electric Dis- ! of Alsace-Lorraine ...... £200,000 
charge Co. ............... 3,000 | International Filaments... 20,000 
Alba Lamp Syndicate. 3,000 | Kinetic Co. .................. 5,000 
Aluminium Corporation... 450,000 | Laing, Wharton (Ltd.).... 3,000 
Archibald Watson & Co.. 10,000 | La Plata Electric Tram- 
Australian Electrical Co.. 100,000 Würd казу 450,000 
Automobile Electric Light- Lepel Wireless Syndicate 20,000 
ing Syndicate ............ 5,000 | Le Radiant" ............ 25,000 
Balfour, Beatty & Co. .... 75,000 | Little (Frank) & Co. ...... 7,000 
Barbados Electric Supply London Electric Wire Co. 
Corporation ............. 60,000 & Smith's.................. 420,000 
Bastian Electric Heating Lyme Regis Electric Light 
Syndicate 10,000 & Power Co 5,000 
B.F.C. Syndicate ......... 5,000 | Madeira Elec. Lighting Co. 80,000 
Boudjah Electric Light- Malcolm & Allan............ 20,000 
ing (O0 5,000 | Manaos Tramways & 
Bowran (Robert) & Co. ... 10,000 Light Co. . ... 300,000 
Bratt, Colbran & Co. & Maxwell's (Dundee) PUN 25,000 
the Heaped Co. ......... 30,000 | Mica Supply Co. ............ 3,000 
British  Radio-Telegraph Midland Electric Mfg. Co. 3, 000 
& Telephone Co.......... 15,000 | Midland Electric Wire 
British Vitrite Works %; е а 5,000 
(Swan's Patents)......... 30,000 Mining Engineering Co... 8,000 
Browne Engineering Co.. 30,000 Morris & Lister ............ 10,000 
Burks (F.) & Co. ......... 10,000 Motor & Industrial Engi- 
Cape Town-Cairo Railway neering Co. ............... 0,000 
& Telegraph Construc- Mountain & Gibson & 
tion Syndicate............ 20,000  Thornewill ............... 150,000 
Carmarthen Electric Sup- i Mucklow (Samuel) ......... 5,000 
ply: Сена ( 10,000 National Telewriter Co.... 300,000 
Chapman & Stephenson 3,000 New Motive Power......... 20,000 
Chippenham Electric Sup- | Pacific Radio-Telegraph Co. 60,000 
ply CG 5,000 Р.С. & Н. Syndicate....... 12,000 
Chorley & District Tram- | Peel-Conner Telephone 
VV 300,000 ! Мога. ..................... 124,000 
Compagnie Generale Elec- кон Engineering 
trique dela Champagne 80,000 Coo 6,000 
Consolidated Elec. Works | Perth Traction & Develop- 
& Appliances 5,000 ment Co 10,000 
Cowper Coles Engineering Pirelli (Ltd. 8,000 
% EE 40,000 Plutte, Scheele & Co. ...... 6,000 
Cunnington & Harris ...... 5,000 Pollak Virag Rapid Tele- 
Dalziel’s Constant Voltage | graph Co. Oo 100,500 
Feil 8 10,000 | Pope’s Electric Lamp 
De Matis Electric Storage | öĩ— m; ęꝶęf 29100 
Syndicate 25,000 Power Transmission Syn- 
Derwent Valley Electric | Ecc c 40,000 
Power Co [ 2,000 Premier Lighting & Engi- 
District Electric Co 3,000 neering Co. ............... 3,000 
Drews, Harris & Sheldon 5,000 Scottish Power Co.......... 16,000 
Dumfries Electricity Sup- ' Silicaware ые]: 63,000 
ply: Co. ерктн ныннан б 40,000 . Silico Bitumen Co. ......... 4,000 
Dynamic Electrical Со.... 100,000 Sitch (W.) & Co. ............ 4,000 
Electrical Contracts & Small Power „ & 
Maintenance Co.......... 3,000 Motor Co... 15,000 
Electrical Troley Head S. M. F. Syndicate e 8,000 
„FFF 6,000 Smith, Major & Stevens... 50,000 
Electric Ordnance Co....... 10,000 | Standard Cable Mfg. Co. 10,000 
Electric Smelting Co....... 6,000 | Steel Wings Wind Turbine 
Electrolytic Apparatus COs T 5,000 
Syndicate. — 6,000 Sterling Telephone & Elec- 
E. M. F. (Ltd.) . 20,000 rie 65, 000 
Feld Bros. & Co 5,000 , Sylverlyte (1909) ......... 200,000 
Ferabin Lamp & Elec- Taylors Patent Safety 
trical Accessories ...... 15,000 Shunting Lever ......... 40,000 
Fife Tramway, Light & Telegraph & Telephone 
Power Co. ............... 200,000 Instruments 6,000 
Fixed Price Light Co. ...... 10,000 , Telephone Instalment Sys- 
Folesworth Electrical ed tem Co... 10,000 
pliances Co... . . .. 5.000 | Therol Foreign ‘Patents 
Geary, Adams & Со... 3,000 Syndicate ...... 2,500 
General Accessories Co... 3,000 | Thorium (Metal Filament) 
Globe Electric Co. ......... 3,000 Lamp Works ............ 30,000 
Goring & Streatley Electric Traction Supplies Co....... 5,000 
Light & Power Co. ...... 3,000 | Universal Transmission 
Goad (Chas. E.)............ ‚ 6,000; Syndicate 71,000 
Halesowen Lighting & Vaughan Engineering In- 
Traction Co.  ............ 10,000 i stallations ............... 5,000 
Hilo Ignition... 50, 000 Wardle Engineering Co... 5,000 
Howe Electrical Engineer- | Weston (G. & Sons 5,000 
ing G iare os 5.000 Wireless Syndicate 4,000 
Hurst, Nelson & Co. ...... 320,000 Wiseman (Alfred) ......... 15,000 
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PUBLIC COMPANIES WOUND UP, DISSOLVED, &c., 
d ТМ 1909. 


The following are the principal electrical and engineering 
limited liability companies which have been wound up (either 
voluntarily or compulsory) during the past year. An asterisk 
(*) denotes that the company has been wound up by order or 
under the supervision of the Court, and (t) denotes that the 
company has been struck off the register of joint stock com- 
panies :— " | | 

Adams-Randall Telephone Patents | La Capital (Extensions) Tram- 
Co. ways Co. 
Aluminium Corporation (for re- | La Capital Traction & Electric Co. 
construction). (Buenos Ayres). 
TAnglo-Iberian Electric Light & | tLondon Electric Supply (Joint 
Power Co. Committee). . 
* Auto-Controllers (Ltd.) London Electromobile Syndicate. 
fAutomatic Lighting Co. tLondon- Provincial Electrical Co. 
[Borough Mills Power Co. Lumb Electrical Bleaching Co. 
Bradford Elec. Engineering Co. Mackey’s Electric Lamp Co. 
British Eastern Elec. Power Co. Marples, Leach & Co. (for recon- 
T Bruné-Turchi Telephonic Co. struction). 
Burmah Tramways Construction | Mexican Power Development 
Co. . e Syndicate. 
Chipping Norton Electric Light & | Monorail Construction Co. 

Power Co. *Mountain & Gibson. 

Christian & Phipps. Municipal Electric Light & 
1 Doherty Iron Castings Process Co. Power Corporation. 

Eldon Electric Co. New Ignition Syndicate. 
tElectrical Engineering Co. of | fNuneaton & District Light Rail- 

London. way Co. 

Electrical Ore Finding Co. TCarl Oppermann Elec. Carriage Co. 
Electric Light & Power Co. of | TOzone. 

Japan. Ozonisation Syndicate. 

tElectric Motive Power Co. *Phosphor Bronze Co. 
Electric Taxicab Co. TL'René & Co. 

f Electro-Carbide Lamp Syndicate. | Rex Electric & General Supplies. 
Electro-Peat Coal Co. Santoni Arc Lamp & Engineering: 


TEpstein Electric Accumulator | 1Scientitie Appliances. (Co. 
Syndicate. | Sohum Electrical Co. 
Generators. TSouthern Counties Monorail Synd. 
Wm. Griffiths & Co. (for recon- | fTelegraphone. 
struction). | Telegraph Printing Co. 
Headland's Patent Storage Bat- | fTraction Unification. 
tery Co. fTramway Share & Debenture 
Hemsworth Electricity Supply Co. Corporation. 
THenry F. Joel & Co. & Thomas | TUnited International Power Co. 
Potter & Sons. [Co. | United Kingdom Tramway, Light 


Railway & Electrical Syndicate. 
TUxbridge & District Electrie 
Supply Co. 
Victor Are Lamp Co. 
TWelsh Electric Traction Co. 
Wireless Control Syndicate. 


THome Counties Electricity Supply 
THyde Electrical Mfg. Co. 
fHyderabad Electric Light & 
Traction Co. 
TIrish Electrical Agency. 
La Capital Tramways Co. 


— — 


LEGAL INTELLIGENCE. 


Revocation of Patent. 


The Comptroller-General of Patents recently discharged an order 
made by him on April 28, 1909, revoking letters patent No. 4.391 of 
1904 on Dec. 31, 1909, unless in the meantime it was shown to his satis- 
faction that the patented process was carried on within the United 
Kingdom to an adequate extent. 

The evidence showed that since the date of the order every effort 
appeared to have been made by Messrs. Johnsen & Jorgensen, London 
agents for the patentee, to bring the patent to the knowledge of manu- 
facturers who would be likely to be interested in it, and that an agree- 
ment for a licence dated Oct. 21, 1909, had been made between the 
patentee and Chance Bros. & Co., Birmingham. An installation has 
been supplied to Chance Bros., and Mr. E. F. Chance stated that the plant 
had been erected and that considerable working had taken place. He 
pointed out, however, that, owing to the peculiar nature of the process 
and the necessity for drying the products, it was impossible at the 
moment. to estimate exactly the success which would follow these early 
attempts. It was not practicable, therefore, to engage in a larger 
manufacture until the result of the early working could be tested. 

The COMPTROLLER came to the conclusion that the patentees had done 
their best to cause the patent to be worked in this country by endeavour- 
ing to grant licences, and that by the licence granted to Chance Bros. & 
Co. an adequate. manufacture within the meaning of the section, had 
been started and there was security for its continuance in future. The 
demand here for the process was limited, and in such case he thought 
the adequacy of manufacture must be judged in the light of such limited 
demand. It would be open to any person to apply again for revocation 


if the facts warranted such a step. or if the patented process was not 


continued to an adequate extent in this country. ö 


Siemens & Halske Tungsten Filament Specifleation. 

Messrs. Siemens & Halske Akt. Ges. have given notice (dated Dec. 16, 
1909) of appeal against the decisions of the Acting Comptroller of Patents 
(Mr. A. Cliff) on Осе. 15, 1909, and Nov. 26, 1909, on the opposition by 
the British Thomson-Houston Co. to the grant of a patent to the Siemens 
& Halske Akt. Ges. upon their specification, No. 17,438 of 1908. The 
specification relates to: (1) The manufacture of objects of an alloy 
of nickel and tungsten by uniting the tungsten with the nickel by 
sintering the metals together at а temperature below the melting point 
of the tungsten to form a ductile mass and then fashioning this mass by 
mechanical working such as rolling or drawing. 

(2) A modification in which after the fashioning operation the nickel 
added to the tungsten is partially or completely expelled by strongly 
heating it in a vacuum. 

(3) А moditication wherein one of the metals to be combined is used in 
the form of a reducible compound in order to obtain by the reduction an 
intimate mixture of the constituents and to facilitate the sintering. 

The opposition put forward by the British Thomson-Houston Co. was 
on the grounds that the patent No. 23,335 of 1906, granted to W. C. 
Arsem, and assigned by him to the British Thomson-Houston Co., was 
one in which the invention described in the Siemens & Halske specifica- 
tion had previously been claimed. 

In his decision of Oct. 15, 1909, Mr. Cliff stated that Mr. Bloxam (for 
Siemens & Halske) admitted that the process covered by claims 1 and 2 
differed from the B.T.-H. process only in the selection of nickel as a 
ductile metal for use with tungsten, but he (Mr. Cliff) did not consider 
that a sufficient difference to support a patent, as it was admittedly 
known at the date of the opponents’ patent that nickel would alloy with 
tungsten. He decided that claims 1 and 2 should be deleted, and that 
claim 3 should be made to read: The manufacture of objects of tungsten 
or of an alloy of nickel and tungsten by the process described wherein 
one or both of the metals to be combined is used in the form of a reducible 
compound in order to obtain by the reduction an intimate mixture of the 
constituents, and to facilitate the sintering," that the words “ we are 
aware of Arsem's specification No. 23,335 of 1906, and we do not claim 
anything described or claimed therein“ should be added to the applicants’ 
specification, but that applicants were to have the option of claiming 
the processes indicated in claims 1 and 2, when carried out with specific 
proportions of the materials described; and that the portion of the 
description of the process at the beginning of the specification from 
according to the present invention " to " is obviated ” (line 13) were 
to be deleted. | 

The applicants exercised the option allowed them, and on Nov. 26, 
1909, Mr. Cliff gave a supplementary decision to insert, before the words 
'" by uniting in claim 1, containing not less than 60 and not more 
than 95 per cent. of tungsten," and after the word“ modification“ in 
claim 2,“ of the process claimed in claim 1," the alteration of claim 3 as 
in his previous decision, the insertion of the specific reference to Arsem's 
patent and the deletion of the portion of the description of the process 
from“ according to " to“ is obviated,” mentioned above. 

At the hearing of the opposition Mr. Bloxam (for applicants) denied 
that the Arsem patent disclosed à basic principle or governing idea such 
as to justify. the claim that it is a master patent requiring a specific 
reference, and, as stated above, notice of appeal has been lodged. 


Oprositioa to Grant of Patent. 


In our issue of Sept. 10, 1909, we gave particulars of the opposition 
lodged against the grant of a patent to Messrs. Willoughby S. Smith 
and W. P. Granville for an invention ‘ to provide an improved induct- 
ance coil suitable for use in telephone cables and the like." The oppo- 
nents (Messrs. Siemens Bros. & Co.) alleged that the invention had been 
anticipated by a patent granted to them jointly with Mr, W. Dieselhorst. 
It was alleged that the invention was not sufficiently described in the com- 
plete specification. After hearing arguments, the Comptroller has now 
decided to issue a patent, and the applicants have been granted 12 
guineas costs. 


Assessment of Electricity Works. 


Among the appeals at the Surrey Quarter Sessions this week was one 
by the Richmond (Surrey) Electric Light & Power Co. against the assess- 
ment of their works. For 1908 the figure was £3,893, but Mr. Whiteley 
(for the company) said it had since been agreed between the parties that 
that sum was grossly excessive, and it had been arranged to reduce it to 
£1,033, and the first part of his motion was that the rate book should be 
altered and the figures agreed to substituted. "There was another point ; 
the appellants had to pay in 1908 rates on the higher figure when they 
should have paid on £1.633, and that meant that the company had 
incurred a loss of £700. If it was possible, he asked for that amount of 
£700 to be taken into account in the assessment for that year. 

The CHAIRMAN: You might have appealed last year. 

Mr. WHITELEY said that appellants were bound by the notice of 
appeal, which only referred to the rate of 1909. 

The CHAIRMAN: The appeal is allowed. We cannot do more now. 

Each party agreed to pay its own costs. 


Overhead v. Underground Telephone Wires.— Mr. Garrett, West 
London police magistrate, has issued his award respecting the difference 
between the Hammersmith Borough Council and the Postmaster- 
General in regard to overhead telegraph lines. The Postmaster-General 
is to be permitted to place and maintain lines in all the streets for which 
permission was asked, and the Council is to pay the costs of the award 
12 guineas) and the Postmaster-General's costs (20 guineas). 


— — — 
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MUNICIPAL, FOREIGN & GENERAL NOTES. 
APPOINTMENTS VACANT AND FILLED. 


А technical assistant is required in the office of a firm of scientific 


instrument makers. See an advertisement. 
À draughtsman, experienced in alternating-current motor work, 


is required by the Electric Construction Co., Bushbury Works, 


Wolverhampton. бее an advertisement. 

A thoroughly reliable estimating engineer is wanted by a manu- 
facturing firm in the Midlands for power, lighting and traction 
work. See advertisement. 

The Governing Body of the Northampton Polytechnic Institute, 
St. John-street, London, E.C., invite applications for the position of 
associate head of the department of electrical engineering and applied 
physics. Salary £400 per annum. Further particulars and forms of 
application from the Principal of the Institute, Dr. R. Mullineux 
Walmsley, and applications must be in by 10 a.m. of Jan. 10. 


Worcester Electricity committee have appointed Mr. Fox canvasser 
for the electricity department at a salary of 30s. per week and 
commission. 


EDUCATIONAL NOTICES. 


King's College, London.— The session 1909-10 will commence on 
Jan. 12. The complete courses of instruction in the Faculty of 
Engineering and Applied Science and Division of Architecture, and 
there are also evening classes in mechanical and electrical engincering, 
architecture and building construction, drawing, mathematics, 
physics, &c. Prospectuses may be obtained from the Secretary, 
King's College, Strand, W.C. 

Special courses of lectures, with demonstrations, by Prof. E. 
Wilson end Мг. F. Lydall will be given on“ Single-phase Electrical 
Traction at King’s College, Strand, W.C., on Mondays at 5:30 p.m., 
commencing Jan. 17. Syllabus may be obtained from the Secretary. 


Battersea Polytechnic, London, S.W.—At this polytechnic the 
day courses provide a full three years’ training in mechanical, elec- 
trical and civil engineering architecture and building construction. 
The next term commences on Jan. 11. There are evening classes 
in various subjects, including strength of materials, theory of struc- 
tures, hydraulics, theory of machines and machine design, heat 
engines and surveying (commencing April, 1910), also electric trac- 
tion, design of a.-c. machinery, h.-t. transmission. There will be 
special courses of 12 lectures in engineering estimates (commencing 
Friday, Jan. 21). Courses are suitable for B.Sc.(Eng.) and the 
examination fur the associateship of the Institution of Civil Engi- 
neers. Particulars of fees, &c., may be obtained from the secretary. 


Sir John Cass Technical Institute.—Special courses of instruction 
will be given during the Lent and Summer terms in Physical Chemistry 
by Mr. G. Senter, B.Sc., Ph.D. (General Physical Chemistry on 
Monday evenings, commencing Jan. 17, and Practical Physical 
Chemistry on Wednesday evenings, commencing April 13), and on 
Conduction in Gases and Radio-activity by Mr. R. S. Williams, M.A., 
D.Sc. (on Friday evenings commencing Jan. 14). Detailed syllabuses 
of the courses may be obtained at the Institute, Jewry-street, 
Aldgate, London, E.C. 

Carnegie Research Scholarships.— The Council of the Iron and Steel 
Institute wil! shortly proceed to award scholarships founded by Mr. 
Carnegie. Candidates must be under 35 years of age, and must 
apply before Feb. 28 to the Secretary, Mr. G. C. Lloyd, 28, Victoria- 
etreet, London, S.W. € 


Aberdeen.—To avoid litigation, the directors of the Aberdeen 

Suburban Tramways Co. have made the following offer for the 
electrical en: rgy supplied by the Corporation for electric traction. 
' (1) They will agree to pay 1-4d. per unit supplied for three years from 
June, 1909, or (2) they are willing to pay for such longer period as the 
Corporation and they may agree upon a price calculated at 0-35d. per 
unit above the price per unit which the Corporation tramways depart- 
ment may be paying to the electricity department for their supply from 
time to time. 

Accrington.—A small bonus of Is. is to be granted in future to 
tramway motormen whose weckly record shows the lowest con- 
sumption of current. 

Alleged Embezzlement.— At Bow Street Police Court on Saturday 
Vincent Edward Moir was committed for trial on a charge of em- 
bozzling moneys belonging to the National Society of Telephone 
Employees, by whom he had been employed as general secretary. 
Prisoner pleaded not guilty. 

Bournemouth.—Thce report of the Tramway committee states that 
the amount of claims and compensation in connection with the 


accident on the Corporation tramways on May 1, 1908 totalled 
£26,450, but the claims had been settled for £11,324. Other items 
brought the amount expended up to £11,983, from which had to be 
deducted £3,475, received from the insurance company and the 
underwriters, leaving £8,508 to fall on the Corporation. 


Bradford.—The offices of the Corporation electricity department 
have been removed from the temporary premises at Whitaker- 
buildings, and are now in the extension to the Town Hall, which has 
recently been completed. 

The new premises are much better adapted to the needs of the staff, 
which has grown considerably as а natural consequence of the growth of 
the department. A small showroom has been fitted up adjacent to the 
inquiry office, so that callers cannot fail to see the exhibits of fittings, 
motors, heating and cooking apparatus, for use on d.-c. and а.-с. circuits, 
which it is intended to display there. "The department will be glad at all 
times to reccive particulars regarding new apparatus for the utilisation 
of electrical energy, and to introduce them to consumers, should the 
same on being tested by the department meet with approval. Arrange- 
ments have been made to illuminate the large general office with the 
“ Moore ” yellow vacuum tube light, and the apparatus in connection 
with this system of lighting is now being fixed, and will shortly be in 
operation. A further installation of the Moore " white light for colour 
matching is to be fixed up in another room, should the installation of the 
yellow light prove satisfactory. 

China.—The net value of the imports of telegraphic materials 
with China іп 19.8 was £17,611. А recent report on the trade of 
China for 1903 states:— 

The chief feature of the year in connection with the machinery trade 
was the large number of orders placed for electric light installations. 
One of the largest, that at Hankow, was contracted for by a British firm. 
The electric light plant for Antung is of British manufacture and was 
imported from Japan. "The British Concession at Chinkiang was sup- 
plied with light by the native electric light company already lighting the 
Chinese city. An electric light company was formed with a small capital 
to light a new street at Chengtu, the capital of Szechuan, and contracted 
for an installation which may be extended. Electric lighting was- 
started on a small scale at Chungking in June, 1908, with plant pur- 
chased from the United Kingdom through a British firm at Shanghai, 
and this year tenders from various firms were being considered for a 
large plant to light the whole city. The electric light company at 
Swatow was reconstructed with a capital of $140,000, and new engines 
ordered from Europe for relighting the town in July, 1909. A Chinese 
electric light company formed two or three years ago at Wuhu com- 
menced operations in April, 1909, with 3,000 lamps, but with plant 
(mostly British) sufficient for 6,000 16 c.p. lamps. The electric light 
company and the waterworks company at Hankow imported over 
£260,000 worth of fittings direct from the United Kingdom in 1908. 
The extensive electric lighting systems already at work at Shanghai, 
Canton, Tientsin and Peking continued to extend their operations. 
Electric lighting at Newchwang begins this year, and a project for light- 
ing Amoy was mooted in 1908, but failed for want of capital. 

Tientsin led the way in electric tramways some years ago, and in 1908 
about 9 miles were open to traffic, nearly all double track, worked by the 
Cie de Tramways et d'Eclairage electriques de Tientsin, a Belgian con- 
cern. In the spring of 1908 two electric tramway services were started 
in Shanghai, onc in the International Settlement covering 26 and one in 
the French Settlement 9-3 miles. The former has 65 cars and carries 
nearly 30,000 passengers per day ; the latter has 20 cars carrying a daily 
average of 7,450 passengers. 

The annual fair at Chengtu, the capital of Szechuan affords oppor- 
tunities of displaying samples of British goods in the heart of China, but 
at the 1909 fair (in March and April) only one foreign firm (tobacco 
manufacturers) was represented. 

А report on the trade of French Indo-China for 1908 states that there 
are 9 miles of overhead trolley electric tramways in and around Hanoi, 
and permission has been obtained for the extension of the line to Santoy 
(243 miles). Hanoi, Haiphong, Saigon, Cholon and Pnompenh are all 
lighted electrically. 


Clapham Junction Fire.—At the Coroner's inquest on the victims 
of the recent fire at Messrs. Arding & Hobbs’, Clapham Junction, 
London, evidence was given as to the cause of the fire, &c. 

Mr. E. Cooper (Holmes & Cooper, electrical engineers, who installed 
the electric light on the premises) said that he sent two men to do the 
work, and told them to take instructions from Mr. Arding. That 
gentleman had asked him to supply the number of lights required by 
the window dresser, and to do the work in a thorough and careful man- 
ner. The evidence in regard to the outbreak of fire led him to believe 
that one of the lamps in the window received pressure or a blow sufficient 
to break the bulb. "The result might be to put the whole voltage upon 
the lamp with which the broken one was in series. The second lamp 
might be blown to pieces, and if the filament dropped from it that might 
ignite cotton wool. He considered that the lamps were put at a sufti- 
cient distance from the cotton wool to avoid danger. 

Mr. S. G. C. RvssELL, electrical adviser to the Phoenix Fire Тиш 
Co., stated that notice was not given to the company to inspect the 
special lighting arrarg ments for the Christ mas season in Messrs. Arding 
& Hobbs’ shops. Up to 1908 he had always been asked to inspect the 
temporary lighting there. He thought it was probable that the fire had 
its origin in the bursting of a globe, which was sometimes caused by 
atmospheric pressure. The possibility of the breakage of electric lamps 
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had long been recognised, and such lamps were not allowed in coal mines 
unless adequately protected. There was not much difference, in regard 
to the danger, between a lamp bursting amid petrol vapour or when 
surrounded by cotton wool. 

After hearing further evidence, the CoRoNER (addressing the jury) 
said that anybody who dressed shop windows in a similar manner in 
future would run a serious legal risk. There could be no suggestion 
whatever against Messrs. Arding & Hobbs. 

The jury found that the fire was caused through the breaking of an 
incandescent electric lamp in one of the windows, and that the deaths 
of the eight victims were caused thereby. The jury heartily endorsed 
what had been said by the Coroner as to the danger of such window 
dressing as that practised in the shop in which the fire took place. 


Customs Duties.— A memorandum issued by the Canadian depart- 
ment of Customs on Nov. I states that metallic elements and tungsten 
reid, when imported by manufacturers for use only in their own 
factories in the manufacture of metal filaments for electric lamps, are 
admitted duty free under heading 723 of the ‘Tariff. 


Dublin.—The Electric Light committee have been authorised to 
increase the charges for current for lighting by 10 per cent. for 12 
months. 


Dudley.— £250 is to be transferred from the accumulated profits 
(£395) of the electricity undertaking to reserve. 


Eastbourne.—The Council is to apply for sanction to borrow 
£1,835 for condensing plant. 


Electric Smelting.—The Swedish Tron Masters’ Association have 
decided to construct a furnace for the electrical smelting of iron ore, 
and 300,000 kr. (about £16,700) has been voted for this work. The 
furnace will be erected at Trollhittan, and will have an annua! 
capacity of 7,500 tons of pig iron. The maximum demand of elec- 
trical energy for this purpose is estimated at 2,250 kw. 

It is also stated that on the initiative of the joint company which 
owns the right of utilising the Grinwall process for electric smelting 
of iron ore in Norway, a company is being formed for the electrica! 
reduction of iron ore in Hardanger (Norway). Electrical energy up 
to 3,300 kw. will be taken from the power station at Tysse. The 
joint capital is £52,560. 


Engineering and Machinery Exhibition.—'l'he promoters of an 
exhibition to be held at the City Exhibition Hall, Manchester, from 
Oct. 14 to Nov. 5 have ready a circular giving particulars of the price 
for space, and the charges for lighting, power, &c. Copies of the 
circulars can be obtained from 16, John Dalton-street, Manchester. 


Fire.—There was a small fire in the basement test room of the fine 
block of buildings occupied by the Edison & Swan Co. in Queen- 
street, Cheapside, London, on Monday, but fortunately little damage 
was done, The company inform their customers that the fire was 
confined entirely to the test room, and will not in any way interfere 
with the conduct of the business, f 


Gillingham.—The consulting engineer (Mr. John F. C. Snell) 
recently reported very fully to the Council on the present condition 
of the electricity undertaking. 


Mr. Snell thinks that the primary causes of the department's unsatis- 
factory position are excessive over-capitalisation, including a dead 
weight in the shape of much of the purchase monev of the original under- 
taking; and the unnecessarily wasteful system adopted and unwarranted 
in such a district as Gillingham. He could find no fault with the admin- 
istration, except in one or two small details, but he considered that the 
engineer and his staff were doing their best in the face of heavy odds, a 
matter which called for the Council's sympathy and help, and not for 
animadversion or hostile criticism. At most he had been able to recom- 
mend a few detailed improvements, and to criticise adversely a few 
matters. such as the economiser, feed-water supply and the Naval 
Hospital supply, while, on the other hand, he found that they had been 
well advised by the present engineer in respect of the Diesel plant. 

His recommendations were: (1) The early use of the economiser, a 
de-oiling plant. to enable the air pump discharge to be re-used in the 
boilers : (2) CO, recorder to aid in better combustion of coal, and detect- 
ing air leaks, and a careful and constant examination of all points of 
such leakage (£40) (3) Lea recorder to aid in measuring boiler evapora- 
tion and engine consumptions (£50); (4) power factor meter to adjust 
electrical relations of various parts of the system (£16) ; (5) minimising 
the costs of service connections, since the revenue per house must always 
be small: (6) Cutting out all unnecessary transformers at all times 
except on peak loads. (7) Diesel alternator and accessories to meet the 
day load /£3,112) : (8) revision of lighting charges, having regard to the 
small revenne earned by metal filament lamps: (9) no expenditure on 
mitins, or of any description, without an adequate assurance that the 
revenue will be at least 25 per cent. per annum of the expenditure to 
cover all charges and zive a small net profit. 

The recommendations involve an expenditure of some £3.300, and an 
anticipated saving of £1,100 a year. 


Guatemala.— The report of British Vice-Consul G. Haggard on the 
trade of Guatemala for 1908 shows that all the imports of electrical 


material and apparatus (valued at £13,551, against £8,247 in 1907) 
were from Germany, and all other machinery (£19,737, against 
£31,142 in 1907) from the United States and Germany. Electrical 
material and apparatus from the United Kingdom were valued at 
£2,262 (against £9,703 in 1907), from Germany £7,416 (against £8,779) 
and from the United States £9,779 (against £11,874). 


Hammersmith (London).—With reference to the differences be- 
tween the Council and the London United Tramways (Ltd.) as to the 
condition of the tracks the Council have asked the Board of Trade to 
withdraw the order for arbitration. 

An agreement for the purchase of three-phase current from the 
Kensington and Notting Hill Electric Lighting Companies for the 
Shepherd’s Bush Exhibition for one year has been entered into. 


Hendon.—The North Metropolitan Electric Power Supply Co 
have been requested to supply electrical energy for the proposed 
railless trolley cars which the Metropolitan Electric Tramways (Ltd.) 
propose to run between Hendon and Goldens-green Tube station, and 
the Council have been asked to consent to the erection and use of 
overhead wires. The clerk (Mr. Humphris) has, therefore, been 
instructed to inquire as to the actual route proposed to be taken, the 
service of cars, the suggested fares, &c. 


India.—The ** Calcutta Gazette " states that the Coa! Fields ( Burd- 
wan and Manbhum districts) Electric Licence, 1907, is to be revoked 
on condition that a licence for a general supply of electricity for 
light, power and traction in the district be accepted by the Bengal 
Coal Fields Power Co. It has been decided to use electric power 
n many of the collieries. 


Japan.—The report of Acting Vice-Consul Harrington states that 
imports at Yokohama in 1908 included submarine and underground 
cables valued at £22,518 (mostly British) against £99,180 in 1907 and 
£10,512 in 1906; other electric wire £108,681 (against. £64,800 and 
£60,018); electric machinery (principally from U.S., remainder 
British and German) £181,551 (against £134,370 and £110,137). 
Imports of steam boilers were of the value of £34,052 (against 
£48,980 in 1907), gas and petroleum engines £49,818 (agaimst £33,160), 
steam turbines £22,571 (against £21,690), and steam engines 
£59,608 (against £52,100). In all these classes (with the exception 
of the last, in which the U.S. divi led premier honours wi th the U.K.) 
the imports were mostly British. 


Leyton.—Inter-department telephones are to be installed at a cost 
of £75 in the public offices extensions. 


Liverpool.—The consulting electrical engineer (Mr. A. Bromley 
Holmes) has recently reported to the Tramways and Electric Power 
and Lighting committee on the charges for electrical energy for 
power and lighting. 

Mr. Holmes pointed out that as the charges for electrical energy had 
not only to cover the cost of generation and distribution, rates and taxes, 
interest and sinking fund, and depreciation, but were expected to provide 
a material sum in aid of the general rates, a maximum charge of 34d. 
per unit for the consumer, however limited his consumption, and mini- 
mum rates of 13d. for lighting and 4d. for power, could not be considered 
unreasonable, and he was unable to recommend any alteration in the 
present scale. Under the Norwich method of charging for current to 
private houses, a fixed annual charge of 12 per cent. was made on the 
ratable value of the house, and in addition, a charge of 1d. per unit as 
registered by the meter. The reduction of the supply to private houses 
arising from the adoption of the metal filament lamp could be met by 
encouraging consumers to instal the electric light throughout their 
houses (instead of only partially as is frequently the case) and also to 
make use of electric radiators, irons, kettles, cooking apparatus and other 
domestic applianees which are supplied at power rates, but the use of 
which had hitherto been almost prohibited by the cost of a second meter 
and independent system of wiring for the power-rate supply. The pro- 
posed new alternative method of charging rendered a second meter and 
wiring system unnecessary. and affords the greatest possible inducement 
for the development of the domestic uses of electricity. Therefore, he 
recommended the trial for a period of 12 months of the following optional 
method of charging for private houses of not less than £20 ratable 
value: A fixed quarterly payment of 3 per cent. on the ratable value 
of the house, plus Id. per unit. Already, to facilitate the use of electric 
light in small houses prepayment (shilling-in-the-slot) meters are supplied 
when desired. The charge for energy so supplied is 4d. per unit, which 
includes meter rent and maintenance. 

Mr. Holmes’ recommendation has been adopted by the committee. 


Morecambe.—The Council have rejected a recommendation to 
supply electrical energy to Messrs. T. W. Ward (Ltd.) at IId. per unit, 
on a guarantee to use 1,000 units per week for a certain period. 

The Electric Light committee decided to spend the money, but the 
Council rejected their resolution. Recognising the importance of not 
allowing Messrs. Ward's. offer to go by, the chairman of the Electric 
Light committee called a special meeting of the Council, and asked the 
consulting engineer (Mr. W. R. Wright) to attend. | Ын 
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Mr. WRIGHT explained in detail the capacity of the electrical sub- 
stations, and said that the Council were asked to spend £2,500 now, 
whereas they would be called upon at an early date to spend much more. 
He recommended that the Council should supply Messrs. Ward, because 
the Council had everything to gain by the arrangement. 

The resolution was rejected by 14 votes to 7. 

Musselburgh Tramways.—The Musselburgh Electric Tramway 
Co. have completed the extension between Cockenzie and Port- 
Seton, and on Jan. I it was opened for traffic. 

National Electrical Manufacturers Association.—The next com- 
mittee mecting will be held at Balfour House, Finsbury Pavement, 
London, E.C., on Tuesday next, Jan. 11, at 2:30 p.m. 


Newcastle-on-Tyne.— It is announced that there is every prospect 
of an early resumption of work at Sir James Laing & Sons’ shipyard. 
The Electricity and Lighting committee have been asked to supply 
electric power et the yard on the terms which obtained prior to the 
failure. ; 

Norway.—Imports of electrical apparatus from the United 
Kingdom into Norway were valued at £303,400 in 1907, but were 
only £227,300 in 1908 (25-08 per cent. decrease) Imports of 
electrical apparatus (including incandescent lamps) from Germany 
were £851,700 in 1907 and £820,500 in 1908 (= 3-66 per cent. 
decrease). 


Personal.—The Director General of Indian Government Telegraphs 
(Mr. T. D. Berrington) is leaving India on two years’ furlough. 

Presentation.—The staff of the Stamford electricity works have 
presented a pair of silver mounted. carvers and steel in case to Mr. 
E. R. Alexander, assistant engineer, who has resigned. 


Private Bill Legislation.—Tlie North and South Shields Railway 
Co.'s bill seeks to revive the powers for the construction of the railway 
under the River Tyne between North and South Shields, which were 
originally granted in 1902 and revived in 1906. ` 

The bill of the North East London Railway Co. seeks authority 
for the company to enter into a working agreement with the Metro- 
politan Railway Co., &c. It is the intention of the Metropolitan Co. 
to work the North-East London line when constructed as part of 
their own system. 

The Mersey Railway Co. seeks power to extend the period for the 
payment of interest out of capital for five ycars until Dec. 31, 1915. А 
clause in the bill also empowers the directors to allow £3,000 for 
renewals and depreciation before determining what revenue is avail- 
able for the payment of interest. 

The bill of the Yorkshire Electric Power Co. seeks authority to 
issue preference shares to the extent of one-half the capital, provided 
that the nominal amount of preference shares shall not at any time 
exceed the nominal amount of ordinarv capital at the time issued and 
fully paid. The bill also provides for the issue of a separate class of 
shares and the allocation to any such class of“ so much of the profits 
of the company as may be derived from any specified portion, or 
portions, of the undertaking." Power is also sought to raise the 
remaining capital as additional capital, and to pay à commission of 
74 per cent. for underwriting or procuring subscriptions for any 
shares in the company; to invest money in other companies, &c. 


Provisional Orders Revocation.—The Barton-on-Irwell Rura! 
District Electric Lighting Order, 1906, has been revoked as to the 
_ parishes of Barton Moss, Davyhulme and Flixton, as from Dec. 16. 

The Leyland Electric Lighting Order, 1902, has been revoked as to 
the whole area of supply as from Dec. 23. 

Rotherham.— The Wincobank generating station has been running 
experimentally for а few weeks and the machinery is giving every 
satisfaction. The estimated output is approximately 360,000 units. 


Russia. A Moscow paper states that the Town Council are con- 
sidering a proposal to raise loans for various purposes during the 
present year, including £950,000 for electric tramways. 


Sutton Coldfield.— The Council have applied for sanction to a loan 
of £3,500 for extending the electric light cables to Wylde Green. 

Ald. W. T. Seat, chairman of the Electric Lighting committee, said 
they were most anxious to extend the mains wherever it could be shown 
that there was a probability of their paying their way in the near future, 

Telephone and Betting.—A curious point was raised at Sheffield on 
Friday last week when a betting man named Cohen appealed against 
a fine of £100 “ for unlawfully using his premises for the purpose of 
betting." His counsel admitted that Cohen had carried on betting 
over the telephone, but contended that this was not illegal. Counsel 
for the prosecution argued the opposite view, but the Recorder, 
Mr. Scott Fox, K.C., ruled that a man possibly 100 miles away could 
not be said to be *' physically resorting " to premises. The appeal 
was, therefore, allowed with costs. 


Uxbridge.—The Council have been informed by Mr. H. E. Burgess: 
liquidator of the Uxbridge & District Electric Supply Co. that he is 


endeavouring to make arrangements for the undertaking being taken 
over as а going concern. 

Mr. Burgess also stated that the Metropolitan Electric Supply Co. 
holds most of the debentures, and certain proposals were coming from 
them with a view to the property being released in favour of the deben- 
ture holders. He thought it right to let the Council know the position 
of affairs, so that if it contemplated taking it over and applying for a new 
provisional order, they might have that opportunity. 

At the last meeting the Council decided to take no action. 


W.U. Telegraph Co. Staff at Penzance.—Mr. W. E. Hutchison 
presided at the twenty-third annual dinner of the Penzance staff of 
the Western Union Telegraph Co. on Saturday last. Among the 
visitors was the Mayor of Penzance. 


Wimbledon Electrical Exhibition—We have received from the 
South Park Laundry, Wimbledon, picture postcards illustrating this 
firm’s stand at the Wimbledon Electrical Exhibition in November 
last. The stand in question aroused no little interest, a demonstra- 
tion being given of the capabilities of electricity in laundry work. 
The postcards illustrate South Park Laundry girls manipulating 
clectrically-heated flat irons, these latter being supplied by Messrs. 
Eastman & Warne, of Acton Vale. 


Wireless Torpedo Experiments.—It is reported that some in- 
teresting experiments with the wireless operation of torpedoes 
were carried out in Paris a few days ago. The apparatus employed is 
the invention of M. Gabet, a French engineer, and the torpedo is 
said to develop а velocity of 25 knots, and can be directed by an 
operator on the shore or on board ship, until striking its objective. 


Woolwich.—The Electricity committee recently reported that since 
1907 electrical installation work had, with the aid of local wiring 
contractors, increased to such an extent that the electricity depart- 
ment could not under the present conditions of working continue to 
cope adequately with consumers' requirements, and unless effective 
mcasures were adopted to deal with the increased volume of work the 
result might lead to disorganisation and consequent serious loss of 
business. 

There were factors operating against efficient departmental working 
in dealing with inquiries, the execution of work promptly and cheaply 
to the satisfaction of consumers, and especially in ensuring continuity 
of supply in case of breakdown. "The committee were of opinion that 
the stores and offices must be centralised and a showroom opened on 
up-to-date lines. They had decided to purchase the unexpired lease of 
49 years of 44, Powis-street for £2,100 for same. The yearly rent of the 
property will be £75, and the estimated cust of the adaptation of the 
premises was £1,500. The action of the committee was approved. 

'The committee has also been authorised to invite tenders for all cables 
required for 12 months based on the rise and fall of the copper and lead 
market, and an electric motor is to be obtained for driving machinery 
to be erected at Callis-alley depot for the works department. 


Worcester.—The city electrical engineer (Mr. C. M. Shaw), who 
recently reported on the breakdown of an alternator at the Powick 
station, recommends that, as the alternator and one of the other 
alternators, were old and unreliable, they should be sold. Certain 
other alterations of plant, &c., are also recommended at a cost of 
£315. 

Worksop.—The Council have applied for sanction to a loan of 
£1,500 for extensions of cables, &c. 

Electro-Harmonic Society.—4A smoking concert will be held in the 
King's Hall, Holborn Restaurant, this (Friday) evening at 8 o'clock 


— 


TRADE NOTES AND NOTICES. 


TENDERS INVITED. 


The Electricity Supply committee, SrEPNEY (London) Borough 
Council invite tenders for carrying out certain work at the Limehouse 
generating station, and also at substations at Whitechapel and 
Wapping, including (a) supply and erection of three water-tube 
boilers, with accessories, (b) supply and erection of one 2,000 kw. 
turbo-generator and accessories, converting machinery, switchgear, 
&c. General conditions, specification, form of tender, &c., from the 
borough electrical engineer and manager (Mr. W. C. P. Tapper, 
A. M. I. E. E.), 27, Osborn-street, Whitechapel, E. Tenders (addressed 
Chairman of the Electricity Supply committee, 27, Osborn-street, E.), 
by noon, Jan. 24. See also an advertisement. 


BELFAST Tramways and Electricity committee are prepared to 
receive tenders for two water-tube boilers, superheaters, mechanical 
stokers, economisers, &c., and pipework. Specifications and form of 
contract from the city electrical engineer (Mr. Thos. W. Bloxam, 
M. Inst. E. E.). Tenders to the Town Clerk, City Hall, Belfast, by 
10 a.m., Jan. 31. See also an advertisement. 
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«THE ELECTRICIAN" ELECTRICAL TRADES' 
DIRECTORY AND HANDBOOK.—The 1910 Edition 
of the Big Blue Book is now in active preparation, and 
will be issued in February as usual. The 1909 Edition 
can now be supplied, price 8з. 6d., or post free in the 
United Kingdom, 9s. 3d. The volume brings a great 
mass of statistical and technical data quite up to date, 
and the Directorial Division has been thoroughly revised 
and amplitied, 

All branches of Electrical Engineering and Industry 
are fully treated, and Electro-Financial matters receive 
every attention in the new volume, which aggregates 
more than 2,000 pages. The Directory Division i8 
complete and thoroughly accurate, and has been com- 
pletely revised, All mere lists of members of Societies 
and Institutions (so easily and cheaply available) are 
excluded, as quite unreliable for Manufacturers' and 
Dealers' purposes. The full set of valuable Statistical 
and Engineering Tables, &c., have been very carefully 
revised and extended, and are now issued in handy book 
form. These are included in the 1909 Big Blue Book, 
making it the most complete work of the kind ever 
pue 
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LavNcESTON (Tasmania) Council require tenders for supply of 
about 1,100 tons of steel tram rails and fastenings. Tenders to the 
Town Hall, Launceston, or carecf Messrs. John Terry & Co., 7, Great 
Winchester-street, London, E.C., by 4 p.m., Feb. 7. Conuiticns of 
tendering, sp:cificaticn, schedul» and form of tender from the Town 
Clerk (Mr. C. W. Rocher), Town Hall. Launceston, or from Messrs. 
John Terry & Co. See also an advertisement. 


Tenders are invited for the supply, delivery and erection at the 
Telephone Exchange, G.P.O., SvpNEv, N.S.W., of two junction line 
sections of common battery switchboard. Tender forms, specifica- 
tion, &c., from the Commonwealth Office, 72, Victoria-strcet, 
London, S.W. бее also an advertisement. 


Tenders are also invited for the supply of telegraph and telephone 
material to the Postmaster General's Department in SOUTH AUS- 
TRALIA. Tender forms, specifications, &c., from the Commonwealth 
Office, London, S.W. 


Tenders are invited for supply of seven sections of branching 
multiple magneto switchboard to the Postmaster-General’s depart- 
ment in VICTORIA. Tender forms and specifications at the Com- 
monwealth Office, 72, Victoria-strect, London, S.W. See also an 
advertisement. 


Tenders are also invited for the installation of wireless telegraphy 
(a) in or near SYDNEY (N.S.W.) and (b) in or near FREMANTLE (W.A.). 
Tender forms and specifications may be obteincd at the Common- 
wealth Office, 72, Victoria-street, London, S.W. Sce also an 
advertisement. 


Brighton Corporation invite tenders for the supply, delivery and 
erection of the following: (1) one 3,000 kw. three-phase turbo- 
alternator, complete with condensing plant, direct-coupled exciter 
and all necessary accessories, at their generating station, Southwick ; 
(2) (и) 1,300 H. P. 8,000 volt three-phase induction motor, to be 
erected complete on a combination bed-plate, and coupled up to two 
440 kw. d.c. generators to be supplied by the Corporation ; (b) one 
300 kw. induction motor-driven balancing set and (c) h.t. switchgear 
of the self contained ironclad type to control the three phase induc- 
tion motors, and the incoming h.-t. feeder. The above are to be 
delivered and erected in the North-road substation of the Council. 
Specifications, with drawings and forms of tender, may be obtained 
at the office of the town clerk (Mr. Hugo Talbot), Town Hall, Brighton 
where tenders must be delivered by 10 a.m. of Monday, Jan. 10, 


Th» Council of the INSTITUTION ОЕ ELECTRICAL ENGINEERS 
invite tenders for the interior wiring and fittings for lighting and 
power at the premises of the Institution, Victoria Embankment, 
London, W.C. Copies of specification, plans and forms of tender 
from the consulting engineers, Messrs. Handcock & Dykes, 1, Vic- 
toria-street, Westminster, S.W. Tenders to the Secretary, Institu- 
tion of Electrical Engineers, 92, Victoria-street, S.W., by noon 
Jan. 10. 


The Tramways and Electricity committee of BELFAST Corporation 
invite tenders for one 1,500 kw. continuous. current turbo- dynamo 
and condensing plant. Specifications, with form of contract, from 
the city electrical engineer (Mr. Thos. W. Bloxam, M.Inst. E. E.), 


East Bridge-strcet, Belfast, and tenders to the Town Clerk, City 
Hall, Belfast, by 11 a.m. Jan. 10 
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electric generator. 
Company during 1909. 


Tenders are wanted for electric lighting in the new BELFAST 
District Asylum buildings on the Purdysburn estate. Specifications 
from Messrs. Watt, Tulloch & Fitzsimons, 774, Victoria-street, 
Belfast. Tenders to the Chairman, Belfast Asylum committee, 
by noon Jan. 10. 


BIRMINGHAM Tramways committee require tenders by noon, Feb. 1 
for 12 months’ supply of stores, including insuleting materials, 
electrical sundries, castings, ironmongcry, paints, oils, &c. Forms 
from the Gencral Manager. 


NonTH DUBLIN Guardians want tenders by noon Jan. 12 for wiring 
the nursing sisters’ residence and the four North City dispensaries. 
Specification from Mr. L. J. Lawless, 27, Castlewood-avenue, Reth- 
mines, co. Dublin. 


CAMBERWELL (London) Council want tenders by 5:30 p.m. Jan. 24 
for 12 months’ supply of electric lamps, maintenance of private 
tclephones and electric bells, supply of ironmongery, oils, &c. Forms 
from the Borough Engincer. 


HAMPSTEAD (London) Council require tenders by 4 p.m. Jan. 13 
for one or three years’ supply of stores, including electrical engincers' 
stores, oil, &c. Form from the Borough Engineer. 


Acton Council require tenders by 3 p.m., Jan. 18, for one year's 
supply of cables, steel tubing, meter boards and fuse boxes. Forms 
of tender, &c., from the Engineer, 130, Churehfield-road, Acton. 


Tenders are wanted before noon, Feb. 28, for construction and 
working of an clectric tramway from Fernindez del Campo-strest to 
Santander- Bilbao railway station at BIIHAO. Deposit of £60 required 
with tender. The Cia del Tranvialerbano de Bilbao has prefercatial 
rights. 


TENDERS RECEIVED AND ACCEPTED. 


Woolwich (London) Council reecived the following tendera for 
two miles of service cable :— 


W. T. Henley’s Telegraph Works Co. (аер)... £330 0 0 
Siemens: Bros. d c.... re VER HER ES E 334 2 6 
М Glover & Un ан динанын КЫ ыиы. 235 0 0 
British Insulated & Helsby Cable 341 0 0 


The following tenders have been accepted by Aberdeen Electricity 
committe? :— 

Glegg & Thomson, i ironmongery ; : John Fleming & Co., timber; John 
Blaikie & Sons, brass, lead, &c.; James Abernethy & Co., cast iron; 
D. Richmond & Co., tubes and fittings. | 


The following tenders have been accepted by Salford Council :— 

J. Collier & Co., wiring Gardner-street fire station (£65); General 
Electric Co., Robertson carbon filament and Osram lamps; Smith. Major 
& Stevens, single lift and motor at Pendleton Town Hall (£85. 155.) 

Barrow-in-Furncss Council have placed an order with the D.P. 
Battery Co. for the renewal of one of their storage batteries and its 
maintenance for 10 years. 


The D.P. Battery Co.'s tender has been accepted for the renewal of 
the batteries of the Urban Electric Supply Co. at Dartmouth and 
Newton Abbot, and their maintenance for 10 years. 


The Visitors committee of Essex County Asylum have accepted 
the tender of the British Thomson-Houston Co. for electrical plant, 
&c., at the new Colchester Asylum at £2,920. 

Hammersmith (London) Council have accepted, at £9. 7s. 6d., the 
tender of Spagnoletti Ltd. for th: Зарр of switeh panels in quanti 
ties of not less than six. | 


The Benga!-Nagpur Railway Co. have placed orders with the 


Globe Ele-trie Co. for flame are lamps, and with E. C. & J. Keay for 
lattice masts for same. 


Bristol Electrical committee have accepted the tender of W. T. 
Henley's Telegraph Works Co. for joint and junction boxes for 
1909-10 at £233. 3s. 6d. 

Derby Corporation have e acespted the tender of Newton Bros. for 
a booster at £240. 

Birkenhead Tramways committee have accepted the tender of 
Hurst, Nelson & Co. for supply of 10 roof covers for tramcars. 

Eccles Council has accepted the tender of the British Westinghouse 
Co. for the annual supply of electricity metera. 

Bristol Council have accepted the tender of W. T. Henley's 
Telegraph Works Co., for joint and junction boxes at £233. 


Wakefield Guardians have accepted the tender of Mr. Robb for 
Osram lamps and a transformer for the offices. 

Gas Engine Contracts.—The Skinningrove Iron & Steel Co., of 
Carlin How, have placed another order with Messrs. Ehrhardt & 
Sehmer for a further 1,650 н.р. gas engin? to be direct coupled to an 
This is the third repeat order received from tho 
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BUSINESS NOTICES. 


Julia Taylor and John F. Podger (trading as Taylor & Co.), mica 
merchants, 40, Hatton-garden, London, E.C., have dissolved 
partnership. Debts by Julia Taylor, who continues under the old 
style at the same address. 

The senior partner (Mr. F. S. Bayley) of F. S. Bayley, Clanahan & 
Co. retired on 3136 ult., and in future the business will be carried on 
by the remaining partners, Messrs. Н. C. Clanahan and F. P. Bayley, 
under the same style and management. 

Owing to ill-health Mr. E. L. Johnson notifies that he is dis- 
continuing the business of Farwig, Johnson & Co., and that the iron 
and steel department will be taken over by Messrs. Wyndham, Green 
& Co., 153, Fenchurch-street, Е.С. 

Messrs. J. & Н. Grevener announce that their branch in Man- 
chester having now been organised, Mr. H. J. Booker is returning to 
London to take charge of their motor department. 

Arthur Bagshaw and Wm. J. R. Fox, the younger, trading as Fox 
& Co., electrical engineers, Bradford-road, Batley, have dissolved 
partnership. Debts by Mr. W. J. R. Fox, the younger. 

W. J. Coles is retiring from the firm of Maxted, Knott & Coles, 
consulting engineers, Burnctt-avenue, Hull. Debts by G. V. Maxted 
and Frank Knott, who continue as Maxted & Knott. 

The Braulic Engineering Co. has been formed, and Mr. E. Euzene 
Brown, M.LE.E., has been appointed to supervise all technical 
engineering specialities in which the company will deal. 

The British High Power Gas Engine Co. (Ltd.), 3, London Wall- 
buildings, E.C., has been registered '* to meet the requirements of 
large English industrics in the way of high power gas engine installa- 
tions." It has acquired a gas engine design of the double-acting 
four-cycle type, and has secured Messrs. Frascr & Chalmers as 
licensees for the manufacture of these engines. The directors arc 
Messrs. W, McDermott, D. Neustadter and Alex. Smart. 


Mr. Arthur P. Haslam, M. I. E. E., has commenced business and 
opened an office at Suffolk House, Laurence Pountney-hill, London, 
E.C., where he is prepared to act as representative for two or threc 
manufacturers of clectrical or engineering specialities. Mr. Haslam 
has 25 years’ cxperience in manufacturing, contracting and con- 
sulting work. 


Agencies Wanted. An electrical engineering firm advertises that 
it is open to take up two or three good agencies. 

Plant Wanted.—A second-hand dynamo is wanted to give 80 to 
100 H.P. at 480 volts, d.c., when running from 800 to 1,200 revs. per 
min., also } to 4 U. P. motor for 59 volts d.c. Seo an advertisement. 

A second-hand electrical generating set is wanted, 50-100 kw., 
220-230 volts., c.c., suitable for steam pressure 120 lb., non-condens- 
ing. Particulars to the Atlantic Merthyr Collieries, (Ltd.), 18, Mount- 
stuart-square, Cardiff. See an advertisement. 

Simplex Electricity Meters.—4A wide range of Simplex manufac- 
tures, comprising the ammeter and voltmeter section of the business, 


Test BENCHES IN SIMPLEX LABORATORY. 


is listed in Section Z of the Company's main catalogue. This section 
is before us, and forms a worthy addition to the well printed and well 
illustrated volume which the company offers to the trade. The 
meter department is one which has only recently been established, 
and the company inform us that it is rapidly developing and that the 
facilities for testing meters before sending them out are as perfect 


as the greatest care and attention can make them. The particulars Ё 


provided in the Z list are very complete, and diagrams of connections 


are given in addition to data, which contractors and installers of this 
type of instrument will fully appreciate. The accompanying illustra- 
tion give a view of the test benches in the Company’s Testing Labora- 
tory at 116, Charing Cross-road, London, W.C. 

Starter Patent.—The proprietors of Patent No. 28,562/06 for an 
automatic starter for c.c. electric motors invite communications with 
a view to the sale of the patent or to the granting of licences to work 
the invention. Applications to Messrs. Brewer & Son, 33, Chancery- 
lane, London, W.C. 

A.E.G.-Zeitung.—The January issue contains an illustrated 
description of the new turbine factory of the company by Dr. O. 
Lasche. Dr. Eichberg continues his articles on '* Electric Driving on 
Main Lines." 


CATALOGUES, & c. 


MINING EqUIPMENT.—The increasing use of electricity in mines 
has led Messrs. Crompton & Co. to issue а pamphlet dealing with 
electrical mining equipments. All the uses to which electrical 
machinery can be put in mines, from power generation to lighting, 
and including such items as air compressors, ha ulage and main wind- 
ing, are fully illustrated and described. 

НЕгзвү POLEs, Еттіхаз AND TOOLS. A catalogue recently issued 
by the British Insulated & Helsby Cables gives full particulars of 
wood poles for telegraph and telephone line construction. The 
various fittings necessary for erecting and keeping these poles 
erected are also shown. 

G.E.C. SPECIALITIES.— The General Electric Co. have ready a 
number of pamphlets dealing with their large range of apparatus. 
The first of these has for its subject house service cutouts, and in it 
are illustrated with appropriate details a number of types of this 
useful equipment. In another are given particulars of the Witton,” 
** Nubia " and ** Apostle " carbons, which are claimed to be the only 
British-made arc lamp carbons on the market, while the only British- 
made flame arc lamp carbons are dealt with in another pamphlet. 
The well-known Robertson lamps of course receive attention. 

PETROL-PARAFFIN ELECTRIC LIGHTING SETS.—The Union Electric 

Co. have turned their activity to this branch, and in a new catalogue 
describe very completely generator sets driven by petrol or paraffin 
which should be suitable both for cell charging and for supplying 
energy direct to the circuit. These sets have been specially designed 
for use in country houses, and should be found serviccable for that 
purpose. 
‚ “Ө” Type FLAME Arc LAMP.—We have received from the Foster 
‘Arc Lamp & Engineering Co. a pamphlet illustrating and describing 
their Ө” type of flame arc lamp. The various interesting features 
of this lamp are fully described in the current issue of the IN Dus- 
TRIAL SUPPLEMENT, to which we refer our readers. 


M. & C. AUTO-TRANSFORMERS.—A number of advantages aro 
claimed for the M. & C. auto-transformers which have recently been 
put on the market by the M. & C. Mfg. Co., of Paddington. The con- 
struction of this apparatus is both mechanically and electrically 
sound, and the auto-transformers are dust, damp and fireproof. 
The terminals are well insulated, and, while easily accessible when 
required, cannot be tampered with. These transformers are made in 
five standard sizes, though others can, of course, be supplicd if 
required. 

FuskS.—Messrs. A. Reyrolle & Co. forward a pamphlet on their 
J. t. tubular fuses. | 

Broca ELECTRIC CARRIAGES.—The Broca Carriage & Waggon Co., 
of Cleveland, U.S.A., send us a pamphlet dealing with their electric 
carrieges containing full details of the equipment, together with 
instructions for charging battcries, which will be found uscful by 
car users. | 

“ GRAL" METAL LAurs.— The Armorduct Mfg. Co. will forward 
on request a pamphlet in which full particulars of these lamps and 
appropriate fittings are given. 

PHNIX BuLLETIN.— The current issue of the Phoenix Bulletin 
deals particularly with the direct · current motors manufactured by 
the Phoenix Dynamo Mfg. Co. These machines are fitted with 
auxiliary poles, of which it will be remembered this company were 
the pioneers. 

Calendars, Diaries, &c.— From the Morgan Reeve Co. we have 
received a useful wall calendar for 1910, which takes the form of 
na enlargement of their well-known trade mark Sign of Efficient 
Service." "There are monthly tear-off sheets and the figures are 
conspicuous. Electrical firms who have not received a copy will be 
supplied on application. 

The Morgan Reeve Co also send ива telephone remembrancer card 
which they are distributing amongst their friends. The company 
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will be pleased to send copies to the electrical trade (manufacturers, 
contractors and station engincers) on application. 


From Messrs. Johnson & Philips, Victoria Works, Charlton, we 
have received a diary for 1910, and calendars for 1910 and 1911, 
neatly bound and suitable for the vest pocket. 


Of the making of calendars and diaries there is no end, and there 
is no limit to their design. We have before us many examples of 
these useful desk and pocket companions, from the tiny waistcoat 
pocket calendar, which Messrs. Andrew Reid & Co., the well-known 
engineering lithographers and printers of Newcastle-on- Tyne, send 
out, to the more pr.tentious example issued by leading engineering 
firms. There is also a new claimant to public favour in tho 
„Electrical Engineers’ Diary, published by S, Davis & Co., 
London, This is a quarto publication combining a miss of matter 
usoful to contractors, * 


Among the calendars which we have received is an artistic pro- 
duction from the D.P. Battery Co., of Bakewell. An oval picture in 
the centre of the card shows, in the foreground, the Lumford Pack 
Horse Bridge, which is of fifteenth century construction, and, judg- 
ing from the picture, is still in an excellent state of preservation. In 
the background are to be scen the works of the company. 


We have reccived from Mr. Albert E. Mallandain, manufacturer of 
drawing office materials, &c., a calendar of somewhat uncommon 
design, each of its 12 sheets consisting of the whole ycar's calendar 
and also one month's dates in large figures and in one column. 


From C. J. Edwards & Son, (Ltd.), of London, we have received 
a large sheot calendar, with bold figures and giving a list 'of goods 
held in stock by the company, including engineers! stores and 
materials, &c. 


BANKRUPTCIES, LIQUIDATIONS, &е. 


A dividend is to be paid to the cr ditors of Ernest Goodman 
(trading аз E. Goodman & Co.), electrical engineer, 30, Hertford- 
street, Coventry. Claims are to be sent to Mr. C. J. Band, 8, Hert- 
ford-street, Coventry, by Jan. 17. 


Winding-up Petition.— A petition has been presented for the wind- 
ing up of the London Electrobus Co., Ltd., and will be heard by Mr. 
Justice Neville in the Higli Court of Justice, London, on Jan. 12. 


PATENT RECORD. 


APPLICATIONS FOR PATENTS. 


Nota. -The undermentioned Applications (except those marked t) are not open to 
public inspection until after acceptance of Complete Specifications. Those marked * are 
open for inspection 12 months after the date attached to them, if they have not been published 
previously in the ordinary course. Names within parentheses are those of communicators 
of inventions. When complete Specification accompanies application, an asterisk ts айхей. 


December 11, 190?. 

16.328 Weser. Electric incandescence lamp filaments. | 

17.342 AKTIEBOLAGET ELEKTROMETALL. Electric furnaces. (Date applied for, 1/8 09.) ; 

17,934 Siemens Bros. & Co. (Siemens & Halske Akt.-Ges.) Stop tor the jack springs 
of telenhon2 exchanges. 

18,326 Sig«EgNs BROS. & Co. (Siemens & Halske Akt.-Ges.) Switch plugs for telephone 
exchanvas. (Addition to No. 9,592 OY.) 

19,693 SiEMENs Bros. & Со. & Grimston. Electric telegraphs. 

21,978 Siemens & Hacsks Axr.-Gzs. Automatic telephone exchanzes for calling one 
of several subscribers on the same line. (Date applied for. 19, 1103.) 

24,187 BARDELONI. Aerial resonator for recsiving apparatus of electrical wireless systems 


December 13, 1922. 

29.019 LEAsk. Dynamometers. 

25.058 and 29.059 Hirst & Ancon. Arc lamps. 

29,088 Siemens Bros. DvNAMO Works. (Siemens Schuckertwerke G.m.b.H., Germany.) 
Rotary converter dynamo-electric machines.” 

29.090 Siemens Bras. Dynamo Works. (Siemens Schuckertwerke G.m.b.H., Germany) 
Sinz!e-phaze commutator dynamo- electric machines.“ 

23,001 DoNNITHORNE. Switches. 

23,136 DurrNALL. Electromagnetic clutch?s for transmiszion of power, 5р221 regula- 
tion and acgeleration. 


December 14. 1929. 
29.290 Erecteic Construction Co. & Crose. Controllers for electric motors. 
29.205 ADAM. Totally inculated elsetric lamphelder. 
29,267 Roots. Electric motors. 
29,284 KooPMAN. Е::сіпс weldine.* 
December IC. 1799. 
29.312 Bruce PæERBLES & Ст. & pe LA Coun. Dyriamno-electric machinery. | 
23339 BRNADREHT. Switches 
29.350 Kev EnatsgERING C^. & NAGEL. Conduits or casings for electric conductors. 
23,376 WALKER. Dynamo-electric machines. (Date apphed for, II, I. . Com- 
prised in application No. 693, dated 11.1, 97.) 


December 16, 1999. 
29481 FEgssENDEN. Wireless electric sienol'ine.. (Date applied for. 11 2:09)*f 
27.595 B: NNELLA ё BoNNELLA. Wal! and like plugs for electrical connections. 
23,921 Morris. Distribution of electrical enerzy. 


December 17, 1929. 
29,532 A. P. LuNpBERS. С. C. LuxoceEsG & P. А Lunpeers. Pluz and socket connec- 
tions uscd in electri£ liehe and power ictaliations.* 
29,583 SuizH. Speed governing devic: for electric motors. 
29,994 5мтн. Tractive clectromaunets. 
December 18. 1999. 
29.677 SiEMENS Bros. & Co. & ISELAN D. Taler tone installtions.® 
27,099 B.T.-H. CO. (C. E. Co., U. S.) Elec moter contrcil-rs. 


NEW COMPANIES, STATUTORY RETURNS, 
MORTGAGES AND CHARGES, &c. 


NEW COMPANIES. 


CHAPMAN & STEPHENSON (LTD.) (106,660.)—Reg. Dec. 24, capital 
£3,000 in £1 shares, to acquire patents for an invention of an improved 
photometer belonging to H. Chapman, und to carry on the business of 
electrical engineers, generators of electricity, manufacturers of and 
dealers in photometers, gauges, &c. Private company. First direc- 
tors, Н. Chapman (chairman) and А. Stephenson (both permanent, 
subject to holding 500 shares each). 


FIXED PRICE LIGHT CO. (LTD.) (106,725.) — Reg. Dec. 30, capital 
£10,000 in £1 shares, to carry on the business of electricians, mechani- 
cal engineers, generators and suppliers of electricity, &c. Private 
company. First directors, G. von Chauvin and J. 8. Haddleston. 
Reg. ottice, Caxton House, Westminster, London. 


PEEL-CONNER TELEPHONE WORKS (LTD) (1С6675.) — Reg. Dec. 24, 
capital £124,000 in 120,000 preference shares of £1 each and 80,000 
ordinary shares of 1s. each, to adopt agreements (1) with the General 
Electric Co. and (2) with M. S Conner, to take over the business of 
manufacturers of and dealers in electric machinery and appliances, 
and especially telephones, telephonic apparatus, wires, cables, &c., 
formerly carried on by the General Electric Co. (at Peel Works, 
Adelphi, Salford), to construct or lease telephonic installations and 
apparatus and other clectrical systems in any part of the world. The 
subscribers are, G. Byng, Н. Hirst, M. S. Conner, J. Fraser, E. G. Byng 
and P. P. Kipping (each with 500 sharcs! апа F. Samuelson (with 10 
shares) First directors are G. Byng, Н. Hirst and M. S. Conner; Sec- 
retary, P. P. Kipping. Reg. oftice, 31, Copthall avenue, London, Е.С. 

SCOTTISH POWER CO. (LTD.) (7,3585.)-. Reg. in Edinburgh Dec. 27, 
capital £160,000 in £1 shares, to purchuse, hold, turn to account and 
dispose of all or any part of the share capital of the Scottish Central 
Electric Power Co. and all or any of the liabilities of the said company, 
to construct, purchaso, lease or otherwise acquire public or private 
undertakings of all kinds in the U.K., including, in particular, light 
or other railways, electric or other tramways, electric lighting and 
power supply works, telephonic, telegraphic, water and hydraulic 
power works, &c. First directors, A. W. Tait, J. Walker, G. Balfour 
and H. Brown. 

G. WESTON & SONS (LTD.) (106,631.)—-Reg. Dec. 23, capital £5,0C0 
in £1 shares (3,000 preference), to adopt an agreement for the acquisi- 
tion of the business carried on by G. Weston and A. P. Stone, and to 
carry on the business of electric light contractors, electrical engineers, 
ventilating engineers, &e. Private company. First directors, G. 
Weston and A. P. Stone. Reg. ottice, 155, Fenchurch-street, London, 
E.C. 


MORTGAGES AND CHARGES. 


BRITISH TUNGSTEN LAMP CO. (LTD.)—Iss:e оп Dec. 9 of £2,000 
debentures, part of series created Sept. 9, to secure £7,000, charged 
on company’s undertaking and property, present and future, except un- 
called capital. No trustees. Previously issued of same series, 25,002. 


KEIGHLEY ELECTRICAL ENGINEERING CO. (LTD.) -A memorandum 
of satisfaction in full, on Dec. 16, of debenture dated Sept. 21, 1899, 
securing £3,000, has been filed. 

Debenture, dated Dec. 16, to secure £5,000, charged on company’s 
general assets. Holders, Sir Jas. Smith and G. H. Claughton. 


— 


CITY NOTES. 


eu ы 


MEMORANDA (Jan. 6).—Bank rate 4 per cent. (January 6, 1910). 
Price of silver, 244d. per oz. Consols 82, — 821; for money; 821— 
823 for account. Consolas Pay Day, Feb. 2; Stock and Shares 
Continuation Days, Jan. 11 and 25; Ticket Days, Jan. 12 and 26. 
Pay Days, Jan. 15 and 27 ; Mining Shares Carry Over Day, Jan. 10. 

Prices or METALS (London).—Copper, cash, 61,5 ; three months 
621. Lead, English, 14 149“; foreign, cash, 151; three months, 
14%; Spelter, cash, 251 —253. Tin, English, 148 —150 ; foreign, cash, 
1515; three Months, 1521, Iron, Cleveland, cash, 51/5, and three 
months, 52,5. Magnet Steel (price supplied by W. F. Dennis & Co.) 
£55. 


CITY OP LONDON ELECTRIC LIGHTING CO (LTD.)—Warrants for tha 
half-year’s interest on the £400,000 5 per cent. first and £500,000 44 
second debenture stocks have been posted. 


SUNDERLAND DISTRICT ELECTRIC TRAMWAYS (LTD.) — Mr. C. S. Cock- 
burn stated at the meeting on Tuesday that the traflic receipts had been 
affected by the wet weather and bad trade. Their traffic receipts were 
down £1,319. 7s. 6d. Their power expenses were £4,097, against £4.208 ; 
operating expenses £6,532, against £6,648 ;. repairs and renewals £2,950, 
against £3,480; and management expenses £2,295, against £2.820. 
Traffic receipts were £24,075, against £25,395. The directors thought it 
would be a good thing if they could carry their passengers into the town, 
rather than turn them out in the suburbs and make them change cars. 
During the year they had continued their etforts to achieve that object, 
but without success. He could only hope that, when the Corporation of 
Sunderland realised what an immense boon it would be they would allow 
some scheme to be formulated. The board were giving the/matter of 
capital reorganisation their carnest consideration. 
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ELECTRIC TRAMWAY AND RAILWAY TRAFFIC || ELECTRICAL COMPANIES' SHARE LIST. 


RECEIPTS. 
E | | D NAME. 
| IVI- 
LINE. Week 3 Inc. or Dec. AGGREGATE. i DEND 
ended. | В (a) No. of Amount, Inc ог Dec.| pcs 
weeks. (a) Electricity 8u 
E 2 £ £ | ity pply. E b 
Aberdeen Corporation mn hi E Bournemouth & Poole Elec. Sup. Ord. .... 6 0 
Airdrie . .. Dec. 24 199 | — 13, 51 11,139 |— 152 | Des ё 15 Pref. . 4 0 
Anglo-Argentine .......... „ 31 | 48862; + 615 52 2,077,202 |+ 124,582 | 1 f 1 у ш 5 0 
Ayr Corporation .......... Jan. 1 196 | — 10,504 |— 164 St. ere 1 per nt. 4 6 
Baker St. & Waterloo Ку... „ 1 3,480 — 190 26 83090 |+ 2,810 5 55 ey (Kent) El. Lt. & Power Shares. 5 9 
Barnsley .... gg ͥ Dec. 24 28 — 58 51 8,640 — 390 ‚| 4% Ро. Ist Debs... 115 9 
S e 24 255 f 22 št | 1188 — 54, Brompton & Kensington Elec. Sup. Ord- 613 6 
Bath Electric Trams, Ltd... * 2 ,94 15 52 39,859 |+ 1.570 Се 413 5 
Birming rporation ..| Jan. ,699 | + 1,319 | 40 | 263,76 i 
Birmingham & Midland... Dec. 17 838 | 4- 50 45331 т е 5, 2/ Gharing Cross ( 5 0 
Blackburn Corporation.. „„ 29 1.223 + 106 40 43,851 — 1,330 p? 4} per Cent. Pref. 4 0 
Blackpool and Fleetwood ..| Jan. 1 319 + 69] .. К 1,330 St. 4% | tDo. 4 per Cent. Deb. Stock (red) 96 4 1 0| Jan, July 
Bolton Corporation........ ye 0, + 121 | 40 93,161 |+ 190 [| ро. 4} рег Cent. Deb. Stock (red.) ...... 108 —105 | 4 6 né 
Bombay ee Dec. 2 243828 1 23,0 | 48 |к1,840,890 |+n97,170 | 2 2/3 | 2р0. СУ Undertaking 44% Cum. Pref. 512 0| Jan, July 
Bournemouth Corporation.. „ 29| 1,691 | + 407 39 + "69 | Јо nes Elect бирре ос 6 4 0 March .. 
Bradford Corporation...... Jan. 1 5411 | + 1,025 | 39 193,335 |+ 6,905 | “i; 8 . 44 per Cent. Deb. Stock (red.) 4 9 О June, Dec 
Brighton Corporation „ 2 876 + 232| 40 | 39276 |+ 1911 0 a of London Electric Lighting Ord. .... 5 11 Feb, Aug 
Bristol Trams & Carriage ..| Dec. 31 | 6,684 | + 1,465 | 33 | 192832 |+ 12,708 . 6 рег Cent. Cum. Pref. ........ ee 414 0 | Jan, July 
Burnley Corporation ...... Jan. 1 „434 + 367] .. sh a . Do. 5 per Cent. Deb. Stock (red.) РРР 4 0 9| june, Dec 
Burton Corporation eer cut E 2 * 35 40 10,640 = 179 229 4} per Cent. 2nd Deb. Stock (red.) .. 490 jan. July 
Bury Corporation „++. Dec. 2 10m | — (o | 138 | 4490 f 283 58 | анараа „ 6 0 Af et 
cutta Tramways Co. an ] | 857,014 | + R4,08 26 ,316, : : : „ pril, Oct 
Si 2:5. : i Mis T 26 1 ч p 292 + R63,954 | County of London Elec. Supply Ord. ...... 6 О O| Feb, Aug 
Cardiff Corporation........ Dec. 25 2,149 | — 9, 39 85,714 |+ 1117 ` o. 6 per Cent. Cum. Pref. ............ 5 8 О; Mar, Sept 
o ват „24 61 — 22 51 4258 |— 132 tDo. 4} per Cent. Deb Stock (red.) 4 5 O| Jan, July 
Central London Railway ..| Jan. 1 4924 | — 461] 2€ 138.716 |— 42,301 | T Second Deb. Stock 4 9 6| May, Nov 
Charing C., Euston & H'steac| , ! | 3,965 + 140 26 97,995 |+ 9,390 2/0 | Folkestone Electricity Supply Co. Ord. .... 512 6 | April, Oct 
Chatham & Dist. Lt. Rys. ..| Dec. 31 104 |+ 411 | 52 42.831 |+ 1.900 2/6 | Do. 5 per Cent. Cum. Pref. 4 4 13 O | Mar, Sept 
2 9 каше iy.) pe 2| мн e Po Eee I P ein e rd НЕТ: 
ity of Birmingham ...... ec. 24 | 2,392 354 44, | | ` pril, Oct 
Colchester Corporation. » 29 243 T 72 2 ! 28 m ti 0 8 оп & Knightsbridge Ord 5 6 8 Feb, Aug 
Cork Electric TramsCo.....| „ 31 540 + 137 52 | 23464 |— 5880 % | Do. б per Cent. Ist Pref 414 6| Jan, July 
Croydon Corporation AERE Є 24 1,877 + 317 51 61,072 + 5.730 Оо. N 4 per Cent. Deb. Stock (red.) ILES 420 mM 
Devonport & Dist. Trams .. a 24 ХаК 67 51 18829 |— 5019 | Kensington & Kngtbg. Co. & Notting Hill 
Dover Corporation Jan. h 199 | + 44 |. 40 © c E Co. (Joint Station) 4% Deb. Stock (red.) 319 6 
Dublin & Lucan Railway ..| Dec. 31 115 + 20 26 3672 |+ 26 . Kent Elec. Power Co 85 510 
Dublin United .......... e|. 31| 5,072 —  74|*26 | 144828 |+ 2,059 1 London Electric Supply Ord. ............ 472€ 
Dudley-Stourbridge ...... » 24 e 14 51 41,467 |— 1,030 / Do. 6 per Cent. Pref 6 02 
Dundee Corporation ...... » 29 1191 | + 66 | *33 38574 |— 763 M tDo. 4 per Cent. Ist Mort. Deb 460 
Fast Ham Council ........ Jan. 1| 1, + 183 | §39 39978 |+ 4,836 6 | Metropolitan Electric Sup. Ord. 61 3 ; 
Exeter Co ation. «s ec. 31 330 | 4- 46 13. K '604 fDo. 4j per Cent. Cum. Pref 410 O 4 
Gateshead & Dist. Trams » 24 1.139 | — 98 51 59,995 |— 620 Do. 44 per Cent. Deb. Stock Ist Mort.... 440 К 
Glasgow Corporation ......| Jan 1 | 17,929} + 245 | $31 519119 |— 9308 „ tDo. 34 rer Cent. Mort. Deb. Stock (red.) 416 ] ер 
Glossop Trams х 1 138 |+ 52 6. "mE. 100 4497 Midland Elec. Corp. for P. D. Ist Mort. Deb. 412 0 Us 
Gravesend-Northfleet...... Dec. 24 261 | + 4| 5l 10.782 59 100, 4 of tNewcastle & Dist. Elec. Ltg.4j per Cent. Deb. 52 --8 |5 2 6 jan, July aa 
Great Northern & City Rly..| Jan. 1 1543| — 101 26 35728 |+ 348 8 ss Newcastle Elec. Supply Ord............... 31-41 И eb, Aug e 
Ct. Northern, Piccadilly, &c.| , 1 6,000 + 360| 2 142595 |+ 7.130 5. 5% | Do. 5 per Cent. non Cum. Pref. ........ 415-42 |5 6 0 Feb, Aug к 
Greenock & Port Glasgow ..| Dec. 24 485 + 47) 51 28,1 ү 1.835 | 100 44% 100. Ab per Cent. Ist Mort. Оер. ........ 100 —102!4 8 O| Jan, July P ces 
Hartlepool Tramways ....| „ 24 259 | + 111 5 12025 |- 30 || 100 5% North Metro. Elec. Power Sup. 5 Morts.....| 93 —101 ' 4 19 0 к у soe 
Hastings Elec. Trams Co. „ 30 | 1.003 | + 385 | 26 28020 |+ 202 10 6/0 | Notting Hill Electric Ога................. 12}--13¢ |5 6 0 | March. bos np 
Hong Ron gg Jan. 1 | $8,913 81.173 | 13 3115047 814.587 5 2/6 | Oxford Electric Ord. 6—6} 5 8 0 March . 
Huddersfield Cor ...... K 1 1,948 | + 39 66246 | 3'208 St. | 4% Do. 4 per Cent. Deb. Stock ............ 95—98 4 2 0 Jan, July 22 и 
Hull Corporation „ 1! 301 4 480 39 | 103273 ＋ 4,565 5| 5/0 | St. James’ & Pall Mall Elec. Ord........... 81—9 511 0 b, Aue 81 
Ilford District Council 4 Я ià 5 | | S| 3/6 | Do. 7 per Cent. РгеЁ................... 7—7} |413 4| Feb, aun 
Ilkeston District Council ..| Dec. 29 135 | + 18 | 39 5,296 ,— 235 St. 31% | tDo. 31 per Cent. Deb. Stock (red.) ...... 83 —8 4 0 6| Jan July T ee 
Ipswich Corporation ...... ln “1 40% 4 О 16072 |+ 220 5 .. Smithfield Markets Electric Sup. Ord... .... T n eb. 25 ‚. 
Isle of Thanet o.. . 1 331 + 142 413 4 * 105 || ,.5| 4/0 | South London Electric 8 Ordꝛa—-ꝛé 21—34 |610 0 | April és 
arro )) Dec. 24 117 — 9 5 5926 |+ 509 1 St. 5% | tDo. 5 % ist Mort. Stock (red.).......... 100 —102/4 18 0 M и a 
eighley Corporation ^ 30 187 | + 3 |35 cese за 323 1 0/6 South Metrop'n Elec. Lt. & Power Ord. .... &—* 414 0 .. e Ze 
Kidderminster & District .. „ 24 110 | + 1| 51 5'462 |— 35 1/0/84 Do. 7 per Cent. Cum. FCC 145—1 8 518 0 Feb, Aug lH .. 
Kilmarnock Corporation ..| Jan. 1 173 | — 53 484 |— 242 | St_| 44% Do. 44 Ist Deb. Stock (red.). . 105—1 4 7 0 Apl, Oct; t. 
Lanarkshire Trams Co. ....| Dec. 31 1.477 | + 475 52 67,511 га 9 5 2/6 Urban Electric UY Ord. «exeo see ee Ss 1— з April, Oct А. 
Lancashire United ........ » 29 1,362 | + 142 52 67779 — 819 5 2/6 Do. 5 per Cent. Cum. Pref. ............ 11—11 April, Oct үй 
“Leamington „„ * 24 153 | — 4| £ 8,945 |+ 4 a u% Ta W per E M Mot Deb. ........ 74 76 5 4 9 April, Oct uz 
Leeds Corporation ........ an. 1 7,537 | + 1,32 З %%% E о, ar, Sept i 
lr Corporation...... T 1 2772 | + 1 pd оз + 7,945 5, 2/3 Do. 4j per Cent. Cum. Pref............. 5— Н 0 O Jan, July 54 . 
rporation ........ К 1 620 4 E 5 5 
Lincoln солоп кү * 1 169 a Ji pe eu i x Electric Railways and Tramways. 
ver rporation ec. 25 | 11, = ү zs 
Liv sad ote 85 аву jan Э 955 "n xr 38] ei n 192 | St. | 495 Baker St. & Waterloo 4% Perp. Deb. Stock | 97 —99 |4 1 0 len, July | 981 
,Liandudno&ColwynBayRy. | Dec. 3i 155| + 26| M 55 4 15 Цо Бо Sper Cent Cun Pu d i-a |в оо Jan, 3 [у ed) os 
ndon unty unci MS a 18 38,767 + 3 388 §37 | 393 822 4 68 369 ° б " e 2 — an, uly Є 
5 979, . St. 442 Do. 4] Ist Mort. Deb. Stock (red.) .. 85—89 5 1 0 ril; Oct : 8 
e . eee jen Sold +i, 437 044 — 27,441 St. 44% tB'ham & Midland Trams 4j 1st Deb. Stock. 83 —8 5 5 6 Тал, July id 
Maidstone Corporation .... D. А un i 10 6% eoe Tramways & Carriage Ord. ........ 8{—9{ | 611 Feb, Aug : 
Manchester Corporation. poe 5 15417 | + 1,570 40 593. 751 = 7 554 | 10 40% 1855 um a (fully paid) wees ** 8 —8l | 417 0 - 2 
Mersey Railway .......... „ 1 2.126 + 139 26 51.391 |+ 1977 | St. 4% Б о. ё ны ent. Debön ons 991—1004| 3 19 7 Feb, Aug К 
Mérlhyr 22e iss De. 24 231 — 133 5 И: | 10; .. ritish Electric Traction Ord. ............ 11 S. June, Dec | ?! 
Metropolitan Dist. Railway. Jan. 1 | 10,602 | + 1,110 26 | 261,028 |+ 16,540 | 10 3/0 D? р ра Cent. Cum. Pref. ............ 213 10 0 0 Feb, Aug 21 
Metropolitan Elec. Trams ..| Dec. 24 7,059 | + 51 318785 |+ 2 4.731 St. 5% : Cent. Perpetual Debs... .......... 84 --87 5 17 & April, Oct 86 | 85] 
Middleton .............. » 24 210 | — 141 SI 16765 — 1.178 St. 4% Do. 4j per Cent. 2nd Deb. Stock........ 60 —65 |6 18 6, May, Nov ee - 
Nelson Corporation........ Jan. 1 145 | + 56 | 839 5477 |- 223 | St. 3 do Central London Ordinary Stock .......... 67 —9 5 16 O Feb, Aug 69 64 
Newcastle-on-Tyne Corp. .. » 1 41! + 257 39 154785 |— 1.301 St. 4 o 85 4 per Cent. Pref. Stock xeu V as 55 —88 | 411 0 | Feb, Aug Bi .. 
Newport (Mon.: 17 1 + 185 26277 |— "126 St. 24% m Deferred Ѕіоск .................. 48 —53 |5 C 0 Feb 49] 
Northampton Corporation.. Dec. 31 | 530/+ 47/940 | 19, T AA Ide Do 4 percent De ecce un еа coo gabe duis oai. ood 
Oldham Ashton & Hyde „ 24) SIS | — 52 $i | 28488 1 1,228 | Pts % (Cr ef Bre ann Trans, рет Озо Stk) 93 —95 |4 4 Oj Jan July 94} 94 
Oldham Corporation ...... an 2 1,808 T 148 40 73478 | 5551 5 2/6 | City of Birmingham Trams, 5 % Can. Pref {—5 417 „ April, Oct. .. " 
Perth (N.B.) Corporation ..| Dec. 29 150 + 7 | 832 $17 — "3 100 4% 4 per Cent. Ist Mort. Debs. ........ 93 —103 3 17 6 | April, Oct — jt 
Perth (W. A) Elec Trams. „ 31 2.472 f. 260] 52 74.45 f. 1.415 ot , Be. 5 per cent. Perg. b Con. Crd. 33 —34 |6 7 3 Feb, Aug 331 32i 
Peterborough ............ „ 2 146 | — 1] 51 6031 l- 43e | 2 o, | Do. 5 per cent. Perp. Pref. (1891) ...... 108 —110/4 11 0: Fe Aus 
Portsmouth Corporation .. » ; : St. 5% | Do. (1896) .......................... 104 —107 ! 413 6 | Feb, Aug ! 
Potteries ................ » 24 1993 | — 120 Si 9240] — 477 St Фо p / ᷣͤ Ä RR EnA 100 —103 5 10 Feb, Aug 
Preston Corporation is 866 | + 118! 26 19.046 + 23 St. | 5% о. (1909) ... oret & 99 —103 417 6 | Feb, Aug TE c 
Rotherham Corporation.. ,„ 30 819 + 196 3 23 —  9& | t| 17 Do. 4 per Cent. Perpetual Debs......... | 100 —102 318 O May, Nov! .. | .. 
Rothesay ................ » 24 39 | — 3 51 9955 114 18 6/0 | Dublin United Trams, 6 per Cent. Pref..... 121—133 4 7 6, Feb, Aug 
Salford Corporation ...... Jan. 3 4.939 544 140 16 0 „ 10 .. | Gateshead and District Trams Ord. . viU 8i —8i | Е 5 8114 
Sheerne s Dec. 24 — 3 81 2.587 — 299 10 .. | Gt. Northern & City Rly. Pref. Ord, (4%)... 1—1 .. Feb Aug) ij | d 
Sheffield Corporation ...... Jan. 2 6,743 | + 1,206 | $40 22275] T 35632] 10 4/0 G. Northern, Picc. & Brompton 495 G. Pf. 8 —8] » Feb. Aug ге 
Singapore Trams.......... „ 135. + $62 j , | | St. 4% | tDo. 4 per Cent. Deb. Stock ............ 93 —95 |4 4 0| Jan, July . 941 94 
South Metropolitan........ Dec. 24 860 | — 13 851 40,592 |— 596 5| 2/0 | Hastings & District Elec. Trams, 6% C. P. 14—14 as Mar. Sept, .. os 
South Stafís........... e. » 24 971 | — 20 51 43.310 — 1,644 St. 41% Do. 43 Deb. Stock 74 —79 5 14 0 April, Oct 
Southend Corporation „ 20 420 + 158 39 21.116 | 2840 10| 6% | Imperial Tramways Ord. ................ 4 —4} 3 6 8 Mar, Sept 
Southport Tramways ...... „ 24 19 — 40 5i зз L 5941] 10 6% fDo. 6 per Cent. Pre ii.. 5 —6 5 0 O | Mar, Sept 
Stalyb'dge.Hyde,&c., jt. Bd. Jan | 768 + 132| §39 29245 — 852 | St. 41% | fDo. 44 per Cent. ОеЬз................. 12—74 |6 1 ?| Jan, duly 
Sunderland Corporation....| „ 2 1,261 | + 61 | 40 49328 |— 2.109 | 5; 1/3 fl. of Thanet E. T. & Lt. 5 per Cent. Pref. ... 1—1 5 0 O | Mar, Sept. 
Sunderland District ...... D&. 29 527 | + 133 9 3919 — 130 St. 4% Do. 4 рег Cent. Deb. Stock ............ 59 —64 16 5 Oi Jan, July 
Swansea Tram „ 24 1.20 + 124 51 80161 T 1.861 10 5/6 narkshire Tramways TTE 91—10 5 10 O eb, Àug | 
Swindon Corporation ...... 5 , . , St. | 5% Lancs. Utd. Trams, 5% Prior Lien Deb. Stk. 861—884 5 11 0 Jan, July | 
Taunton ................ „ 2 51 + n lel £ 2.140 + '" 45 10 2/6 | London United Trams, 5% Cum. Pref. .... 13—2} m Jan, July... о 
Tynemouth and District.. „„ 24 140| — 13] 51 12075 |+ seq St. tDo. 4 per Cent. Ist Mort. Deb. Stock....| 5; —62 6 9 0 Jan, Juy 59] 57 
F „ | St | 12075 |r 22 19 | Mersey Con. Ord. Stock. | 2—3 s Eod 
Wallasey District Council ..| Jan 1 894 + 183 339 36'570 |i 793 | 1| 10% | Metropolitan Elec. Tramways Ота......... i— 1 z ЕТ | 
Walsall Corporation ...... 5 1 662 | + 176 52 26. 8 ЗА 994 Ah ace po Deferred ...........+....5.5.+.. ая ite April. 
Warrington Corporation... Dec. 30 428 | + 108 39 14,40 |+ 157 1| 0/6 5 per Cent. Cum. Pref. ..... Eas — 6 1 6! Feb, Aug us 
West Ham Corporation .... » 23 2,541 | — 74 | 38 9001] + 5 066 {| St. 4195 | fDo. 41 per Cent. Deb. Ѕіоск............ 92 —95 [4 15 6 Jan, July . 93 T 
Weston-super-Mare ...... » 24 29 + 2 5l 7194 |+ 394 || St. | 195 | Metropolitan Railway Consolidated. ...... ‚| 394—40 |1 5 0 eb Aug 40; 39% 
olverhampton Со. ...... „ 24 505 4- 18 51 21.555 — 1.536 St. 21% Do. Surplus Lands Stocks .. . 66 —68 4 1 0 Feb, Aug 68, ёб; 
„Wolverhampton Corpn. . „ 29 1,174 + 435 , , | St. |34% | Do. 3} per Cent. Freference........ . ... 89 —91 3 17 0, Feb, Aug | 91 | 90 
orces ter „ 24 3 + 21| 51 14.205 |— 126 St. 3% | Do. З} per Cent. A" Preference ...... 85—87 |4 О 6! Feb, Aue on : 
Wreh am e 24 112 | — 20! 51 5007 — 239 St. 31% Do. 34 per Cent. Convertible Pref. ....../ 84 —86 4 1| 6 Feb, Aug н 
Yorkshire W.R. Trams ....| Jan. 2 1390 | + 243 1 1390 !4 243 St. 31% | Do. 31 per Cent. Debenture Stock sje ess. | 93.—95 3 13 6° Jan, July | | 2. 


| —ÉÁc———————9" ARMEN UR MA 
" PE * In calculating the yield allowance has been mada бее seemed inéanaik mut xal far rada motion __. 
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ELECTRICAL COMPANIES’ SHARE LIS'T.—Continued. 


Last Price | Rats BUSINESS | m |Last Price RATE BusINgss 
Divi- NAME. Wed., (PER CENT. рош Werk TO к Divi- NAME. Wod., i|PBR CENT. E WEEK TO 
DEND | Jan. 8. YIBLDED.|  7"^ IAN. 5. . |DEND e MP Jans5 | YIELDED. Jan. 5 
High: Low | 
Electric Railways and Tramways— Continued. | g, 4. | est. | et]. уе us. PEE T 
34% | Met. Rly. 3} per Cent.“ A" Deb. Stock.. 91 —93 |3 15 З | Jan, July | -l .. hones Т Б EIE 

8 М орип Dist Барзу Od: dn 8 BC 2 Гер, Aue n 451 Telep NE: ERE 

pi о. Extension Pref. (5 per Cent.) — 22 , | 100 2$ tAmer. Telephn. & Telegh. Cap. St. suu 43 —145 5 13 3 T E Hk 
31% Do. Assented Ext. Re ne сао 67 —6? |5 1 6| Feb, Aul: .. % | *Do. Coll. Trust $1, 080 4 per Cent. Bds| 94 —96 4 З 0 Jan, July 

. | 8 july 771 76 St. 542 Anglo-Portug'se Tel. 5% Ist Mt. Db. Stk| 101 —103 | 4 17 О | Mar, Sept | .. | .. 
30% | tDo. З per Cent. Consoltd. Rent-charge| 75 —77 318 O | Jan, July i 5 5/9 | Chili Telephone bus 71—81 418 е | August .. B c 
4% | tDo. 4 per Cent. Midland Rent-charse 99 —102 | З 18 0 Jan, July Ai sub ͤ FE = ну ее 
3% Do. Guar. Stock 4 per Cent. e| 97 —100 4 0 0 | Mar, Sept 1424 HE 110% | De EC Con Prof „55 $:4 8 May, Nov |. ^ 
6% , tDo. брег Cent. Perp. Deb. Stock.. 241 —143 4 4 0 lan, July 131i 1. 6% National Co. Pref. Stock.. 10e 106 | 5 11 0 | Feb, Aug 82 107 

Oe a ad. BO game Jur, e | De Def, Stock co e 

„ ad sc багры Ж zi .. | April, Oct | s | . 10 6/0| Do. 6perCent Cum. ]stPref........ 10111] | 5 ё О | Feb Aug | ..| . 
0% 5 Ете шш л ЕБИ 5 = 614 0 | Feb, Aug .. | 10! 6/0 | Do. 6perCent. Cum. 2nd Pref.........| 101—11 |5 9 0 Ee Aus 
ur Жз on геш Deb. LEE ura ares 84 —87 5 2 6 Мау, Nov | «| . { 5| % | Do. 5 per Cent. non-Cum. 3rd trum 5i—5t |4 э 0! Feb Aus 

2:505 O. 4} per nt, е „„ 9 12 0 Feb. Au Ё St. 34% 1Do. Deb. Stock 34 per Cent. (red.) 97 —99 3 $4 2 June, Dec ee ee 
07: | S, Met. Elec. Trams, & Ltg. 6% Cm. Pref. - Pus . St. 4% | tDo. 4 per Cent. Deb. Stock (red.)... .. 581 100 3 1% 6 | Jan, July | .. | .. 
4% tDo. 4 per Cent. Deb. Stock.......... 67 —71 5 12 6 | Јап, July И БЯ 1 9/74 Oriental ue: 1i—1li 5.10 O | April, Oct 1333 
5% Sunderland Dist. Elec. Irms. 5% IstMtDb.| 66 —7! ó 19 O Jan, July “+ si 10% Do. 6 per Cent Co wur TD 2 IA—IA 411 0 April Oct а fe 

.. , Undergd E. Rys.Lon. 6% In.Eds. NI cops 106 —36 4 185 " June, Dec TT 101 Cds | 456. 4 ore Gone ed. Del. сосе 86 65 a D = 
5% | Do 5% Prior Lien Bonds..........-.) 1098—1014 4 18 6 874, .. St. 44% | Telephone Co. of Egypt 44%Db.Stk.(red.)| 99—10: |4 9 2| Jan Juy | „ X 
5 ee 99 | ә 5 3/0 |tUnited River РЇше.................] OFZ |512 3| July | TA). 

= Yorkshh per Cent E еы eee. i d zi » March 2/6 | tDo. 5 per Cent. Cum. Pref. 51—50 4 9 0 June, Dec 

orkshire ec. Trams. Ord Es a] Ж — ы бз 5 aa ule х 
a Do. 6 per Cent. Cum. Pref.. 8 эк ES i: aus 977 St 4196 Do. 41 Deb. St. Кей //˖•·’§‚’⸗²˙»üÄ 102 104 4 6 8 ] J 
4} ia 41 пег Far us Pur: rebis & esOe| 79—83 |5 8 0 jan, July] ·· .. : 
ectric Manufacturing, &c. | 7. E 
44° tAncho Cable Со, 44 % Deb Stock ....] 100 102 4 8 %“ bp de Financial, Investment, &c. 
i — oe 5 i „ „ 5 % |tElec. & Gen. Investment 6% Cum. Pret...| 21—36 |818 0 Jan, July | .. | .. 

t о; ЕНЕ es : Б 
FFF АЛ 2 3 Len. Sct) n 19 2% | Globe Telegraph & Trust 2 ... 1019 5 3 3 |SPDcMr]u 10 14 
ne „ G.. / ( кейп! 3 pri t 10 3/0 o 13112214 6 9 Sp,DeMrJu 31 133 

[7s О. ... ĩðᷣÄ ан eee ае ‘ia l t. ee : ——* 2 mo ril, ti! 

4/0 ' British diei ide ку Cables Ord...| . 3 а 10 8 July, Feb 71 .. 10 6% | Submarine Cables Trust (Сеге) seseeceese| 129—132 | 4 11 0 р 30 E 
3/0 Do. брег Cent. Prei... = ап, July Ys “+ ` 

41% tDo. Al per Cent, Ist Mort. Deb. (red.)..| 101 —104 | 4 4 8 Jan, July | |... Colonial and Foreign Electric 

41% British Thoms'n-Houst'n 44% Ist Mt. Pb.“ 89 —94 | 4 16 0 | Mar, Sept 1 . Railways, Tramways, &с. 

.. | British Westinchouse 6 per Cent. Pref..... 1—1 55 Feb, Aug 951 . 

% | Ос. 6 per Cent. Prior Lien Obs, (rd.). 98 —100 16 0 0 di -F 5 2/6 es еен 5% Cum. Ist Pref. ......| 4—4} 5 5 6! April, Oct 4 4 
4% Do. 4 per Cent. Mort. Deb. Stock. 46—50 8 0 0 an, {шу ws ee 5| 2/6 | tDo. 5% Cum. 2nd Pref............... 41—4À 511 Jan. July 442 

4% | Brush E. Eng. Co. 419, Perp. Ist Deb.Stock! 41 —46 918 O ar, sept è Ist. 4% Do. 4% Deb. Stock анна. 9200—92 4 7 0| June, Dez gif Ni 
4% | tDo. Perpetual 2rd Deb. Stock........ 25 —29 {510 O Jan, July 103 (st. 4192 iDo. 4i? o Deb. Stock ............ 93 —95 414 6 РИЯ 96i! Q2 
5/0 | Callender's Cable Con. Ота............. 0—10} | 6 ‘9 O | Jan, July 5 5 St. 5% Auckland Elec. Trams. 5% Deb. (red). 102 —105 4 15 О! Jan, July КЕ i 
2/6 Do. 5 per Cent. Cum. Pref........... 5—5} 43 0 fe July 8 i 5 3/6 Brisbane Electric Trams. Тусе Ord 61 —63 4 9 0 May ... М 2 
41% tDo. 41 per Cent. Ist Mort Debs. (red.) 10241—1041 4 6 0 оу, Мау 21 25 2/6 Dor -5 per Cent Cum Free Sul 48—54 4 16 О! May, Nov : 

1/9. Castner-Kellner Alkali Coo. 21—2i 6 00 May, Nov ani 419, 1Do. 4 рег Cent. Db. Prov. Certs...... 99 —192 420 Jan, July ИВ, — 
г шот Ord. .. 41 led 9 Men . Бе 8% | British Columbia EI. Rly. Bi. Ord. . .. 142 —146 | 5 10 О | Mar, Sept | 1443 1431 
VTV „%%% % Pret Ord. Stack «2. ененин 121 —125 | 4 16 0 | May, Nov | 1234) 22 
DP D pneum eec Mos D D рари ES .. Pt. 5% | Do. 5% Cum. Per». Pref. Stock. 110—113 | 4 S €&| Jan, July 112 110 

0/7. , Consclidated Electrical Со....... seed MS T . [404% | Do. 4i per Cent, Ist Mort. Debs.......] 102 —104 | 4 7 О | April, Oct | .. |... 
0, 21 | о и В, = со RADII, Oct ái 4401 Do. Vancouver Power Debs. ........ 102 —105 4 5 6 | Јал, July | 10 

eo OR enc Er , OE d Se Ist ag . Con Deb. зво. 1024—1044 4 0 6| „104331 

3/0 "Crompton & Co (Nos. 1 to 85,000) . . . . 1—1 15 0 OJ Jan, July є 5% | Buenos Ayres Lacroze Trams Ist Mt. Db. 974—99} 5 0 6 | Маг, Sept 
595 Do. 5 рег Cent. Ist Mort. Debs. (red.) . 85 —91 5 10 0 Jan, July . . 5% | Buenos Ayres Port & City Tram, Ist Mt. 

% | Davis & Tunmins . 3 "accu i p еа deno s m ls Deb. Stock «tac eos eee aee caa 93 —% |6 s 0 Feb. Aug] .. | .. 
1727 Dick, Kerr & Co. Ord............ IP 1 —1 j 818 O0 Sept. "IPIE . 2/0 Calcutta Tramways (1 to 137,610) AU ee 41—5 400 Mar, Sept У : 
0/75: Do. 6 per Cent. Cum. Pref........... 14214 5 5 9l Sept: 2/6 | tDo. 5 рег Cent. Cum. Prei. 44—44 |5 2 6| Jan, Juv | 48... 
To o С oM „ . J. 14% tDo. 44% Ist Deb. Stock (red).........| 99 —102 | 4 8 0 Jan. July | .. | 2! 

.. | Edison & Swan United (“ A" Sh.) ( pd.) ж%— +5 ES Feb, Aug И .. | Cape Electric Tram Shares h—* » T S RN 

ven Dor (BS Dall)! еа meee тз DE us 1—1# |9 3 0 | Feb. Aug ө 1/3 | City of Buenos Ayres Trams Co. (1904) Sh.| S%—5H |4 6 3| FMy,AN | 52) 5i 
4% | tDo. 4 per Cent. Mort. Deb. Stock (red.) 61 —65 5 16 0 | June, Dec d ee 4% | fDo. 4 per Cent. Deb. Socks iu . . . 97 —100|4 о 0 june, Dec ee . 
590 Do. 5 per Cent. 2nd Deb. Stock...... 81 —84 519 0 Mar, Sept oe 5% Colombo Tr. & Lte. 5% Ist TA Db....... 96 —939 510 May, Nov d КА 

.. | Edmundson's Elec. Corp. Ота........... t— é m Jan, July . 5% | Electric Traction Co. at Hong Kong 5 per 

шыу Or o per Cent Cun Pref aes ушу i BS ai MY Cent. Ist Mort. БеЬз................. 80 —83 |6 о o June, Dec | ..| .. 
4 90 Do. 4} per cent. Ist Mort. Deb. (red.).. 57 —60 710 O0 Jan, July re ee 5% Havana Elec. Ry. Con. Mt. 5% $1,000 50 

Electric Construction Co $— & КЕ Jan, July vs о e 96 —99 |5 | 0 Feb, Aue | 99 | 971 
2/31| Do. 7 per Cent. Cum. Pref........... 10—14 10 5 9 Jul У .. | Kalgoorlie Elec. Trams She Quis » — А m .. "E 
40a | Do. 4 per Cent, Pero. Ist Mort. Рек...) 62—67 | 5 13 3| Jan, July роо 5% | Бо. Sper Cent. A, Deb. Stock... 31-94 |5 à e| јап, July | 941." 
5% Ferranti Ltd. 5 per Cent. Ist Mt. Pb. St. 631 —741 | 6 14 0 s үт 6% Do. 6perCent." B" х „......| 20—74 |4 1 0| Jan, July К a 
5% tGeneral Electric (1900) 5% Cum. Pref. 71—81 5 1 6 qune. ‘Dec oe m 5/6 Lisbon Elec. Trams. са 5 „ 1 —14 4 2 0] July .... ё v 
#9 | Do, 4 рег Cent 151 Mart, S. . 83—87 | $12 0 | Mar, Sept | 12 12100 0%; | ро. 6 per Cent. Cum. Pre | i—i} |5 5 6 Jan, July | -. | l 
5%  Henley's Telegraph Works Ord......... 12 —121 | 5 :9 6! Feb, Aug 5% 5% 50. 3 per Cent. Reg. Mort. Debs. ...... 100 —104 | 4 16 О! Jan, july D E 
AE эс е EA as 4 10% 1 3 6| Feb, Aug | 7^. +. [Sc | 86 lrMadras Elec. Trams. 5% Deb. Ste.. 96 —99 |5 1 0, Jan, Ju 
4% Do, ii per Cent. Ist Mort, Deb, Stock | 194 7109 | 3 8 Маг, Sept 18 tt f. 5% | Manila Elec. Ry. $1,000 Gold Bonds. .... 95 —97 |5 30 Feb, Aug | .. 
po ce M wende see | Feb, Aug | 18%! . 100 $13 | Mexico Trams Co. Com. St... ce . 126 —12 | 416 3 127 | 1264 
4% o. S per Cent. Cum. Cet 28.510514. о Оо 5 % | Do. Gen. Con. Ist Mort. 5% Gold Bde. “914-931 5 7 0 -- 934. 914 
4% Do. 4 per Cent. Debs. (red.))) 98 —100 4 2 0 April, t ee oe 44% | Montreal St. Ry. Sterling 4] рег Cent. 

ee National Elec. Construction Co. * жо з э э э + i—t ee Apr eae * ee á Debs. (1922) (Nos. 601 to 2. 000) ля 103 —105 4 6 0 Feb, Aug 103} 102} 

BU .. ey, Nov di IE Pt. 44% Do. do, (Nos. 1 to 4,600) :::::.:: 102 —104 |4 %% o Ши: 

UU 7 — n boo EM ee 0/6 | Perth Elec, Trams Ord =} |613 4| MAY sepe li 1 
EB eh DU rp Везивна оова сно соо аршу poe Vos БА cor о Tsi ME Db Stock c secet v9 —102 4 18 0 | Jan, July | «| .- 

ie Simplex Concults- Ord. ................ 1} = eh й: te 5| 3/0 |tRangoon Elec. Trams & Supply Co. 

7 үа: y 7 351 35 n ия e| ss 1543| n rg 

120 Telegraph Construction & Maintenance..| 3441—36 | 5 0 O | Mar, July { 44% | tDo. 4492 Ist Mort. Deb. Stk. ........ 98 —0015 00 үй | x. 
ое иеа deme 8 A #1 | Rio Janeiro Tram, Lt. & P. .......... 933-94} У " 954 33i 
LOWE ce a S ное з C 11 . | 5% | Do 30 yr. Cold Ends MIT] 931-9415 6 0| i 961 v3] 
„ / / 59. D agio Soe. Do. оу ML Bhd o з 85—87 |$:5 0| .. 881 83 
5°, Do. 5 рег Cent. non-Cum. Preferred .. 107 —11014 11 3 В: | 108 $2] Sao Paulo Tramway, Light & Power Co. 
ү por deem ON Mod Die Uk | жа L4 m 6 ll tune De е $100 Stock... аа, — —. 1821-1541 6 9 6 20 | 154i 184 
Bopp SC al More Debs Cone | tO ioe FA n | eee d Тава Do. 5perCent 1 Ме собр. 001—102) 417 8 June, Dec | 101 | `.. 
о", Do. 5 per Cent. 3rd Mort. Debs Scrip... — | d 0 —102 4 O Feb, Au m 
8% tf. C. White & Co. 6% Cum. Pref ........ 94-103 79 0 "m 9 ti 91 100) 4% Toronto у. Co. Ist Mt. 44% Ster. Bonds 100 —1 3 8 

..  Willans & Robinson Or.. 2 4— ae pr, es 
1⁄6 Do. 6 per Cent. Cum. Pref........... 1}—2} |9 0 O | Apr. Oct am "e Colonial and Foreign Electricity 

% Do. 4 per Fele Ist ш Debs.......| 72—/7 | 5 4 0 May, Nov .. 2t Supply, &c. 

ele»raphs. | 
| Amazon dde e ‚Ж 31—3t M June, Dec . . 5| 3/0 | Adelaide Elec. S'ply Co. 6% E PES ads 5]—51 5 4 O0 | Mar, Sept - Us 
595 bo. 5 per Cent. Debs. (red.) 99 —102 | 4 18 0 June, Dec 6/0 | Bombay E.S. & T. 6% Cm. Pfl.... 941—101 | 5 !6 0 M 101 Ян 
| А Rman. У босо |5 1 5 f N бор 60 + 44% +ро 4 rer Cent, Des Stk, frech. 92 —94 |415 0 Jan, July | 2, :: 
8 19 0 F,My.AgN 3001 10 5% | tDo. 5 per Cent. 2nd Mort. Deb. Stock..| 33 —95 5 4 6 - 941 
P D» Е, %%%; ͥœ XX aua d 1 17 0 ЕМУ: oN 218: 20 3/3 | Calcutta Elec. Supply Ord. ............ 6 —o}] |6 6 O | April, Oct | .. | .. 

7 J. LZVCICILVU ee ае э» эз ө э = ө ө э з о е ө а Фет оа - »* 3 tJ д n i RE: Е 5 
4% Commercial Cable 4 per Cent. Deb. Stk...| 85 = У 12 ч Jp. Ap.]v.O 801 806 180 S 5 iras күс Со Com: OMEN 114 118 6 ii a 1 T 

i АПН Ога................... — ‚ Au oe 8 : о. 79$ Cm. Pr. Stock .............. o c ee 
oon qe ee ба ка 17-18 8 11 0 Fed. Aus 100 5% ier Electrolytic Asien (o) 103 | 417 6 | Jan, July 

i ir is x il, . . st Mort CDS doch quas aai eee — 1 . 
52^ Do. 10 per Cent, Cum. Реб... 8—8} |518 0 Apni, Oct 1. | 21 роо 5% | Erect. Development Co. of Ontario! 2.1!) 81 es (519 0| e |. 

4\% Do. 4! ner Cent. Db 99 —101 |4 9 0 jan, July ià T 5% |t Elec. Supply Co. of Victoria 5 per Cent. PE КАКОЕ July | к 
40) Direct United States Cable 13 —13$ |6 2 6 Ja Ap, x. O 13 Ist Mort. Deb. X ТЕ rar б кк gs 
44°, Direct West India Cable 44%Rg.Db.(rd.).| 98 —10: |4 9 9 June. Dec 136 | Indian Elec. Mu i oi ККЕ 1—1 v | M : 1 К 

% Ordinary cas анана кени» 134 —137 | 5 2 0 Ja.My,Jy,Q} 136, 13524105, 1d. | Kalgoorlie Elec 3 ЕБЕ ИЕА ң-Ы 7 8 9 | April, Oct m 
76 Do. Il per Cent. Pref. б{осК.......... 5 —87 14 0 6 ja. My. Ју, 1 85 lj 0/75 1. Do. -6 per Cent. Cum. Pr Cent Cont 33 ; 
4°, Do. 4 ps Cent. Mort. Deb. Stk. (red.).. = 1 12 S A Мо i iu 9% N M S. Corp. 5 per Cent. .Constn. PITE | 
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Wireless Telegraphy and the Quenched Spark. 
SEVERAL generators for use in connection with the 
quenched spark method of wireless telegraphy have already 
been described in our columns. On another page of this 
issue Mr. Т. Н. WALTER gives an account of yet another 
generator, the invention of Prof. PEUKERT. The article is 
of considerable interest, since it not only gives general 
particulars as to the commercial form of the apparatus, 
but also contains the substance of a dissertation by Dr. 
А. WASMUS, who has carried out a lengthy series of ex- 
periments with one form of the generator. The experi- 
mental results are especially welcome, as they show at a 
glance the behaviour of the apparatus under various defi- 
nite conditions ; they also serve a useful purpose in clearing 
up points of doubt, such as are apt to follow the publica- 
tion of any new method claiming remarkable results unless 
some data.are given in support of the claims advanced. In 
the present apparatus, with the disc electrodes stationary, 
the single gap bears some resemblance to the spark-gap of 
VON LEPEL, but the absence of water-cooling, generally 


associated with the latter, makes one think of the “ Tele- 
funken" gap. The strong family likeness is, however, 
easily explained when it is taken into consideration that all 
these devices are purely developments of WIEN’s ingenious 
method, which was, with the generosity of the true 
investigator in pure science, given free to all the world. 
Still, from the patent point of view, there is no doubt that 
the situation is likely to prove interesting in the near future. 


Electric Traction Statistics. E 


WITH the current issue of THE ELECTRICIAN we publish 
& second instalment of our Annual Tables. The present 
Supplement contains three Tables (Nos. IV., V. and VI.), 
relating to electric traction undertakings. For conveni- 
ence, the first of these deals with electric tramways 
obtaining a supply of energy froin a “ combined " lighting 
and traction power station ; the second with electric tram- 
ways obtaining their current from an independent station 
(supplying current for traction purposes only); and the 
third refers to electric railways. As we have pointed out 
from time to time, very few new electric tramway schemes 
have been proposed during the last year or two, 
so that it is not surprising that only two new 
undertakings appear in the present Tables. The new 
lines are the Dunfermline & West Fife Tramways and 
the Rawtenstall Corporation Tramways. The total length 
of electrically-equipped tramway track in this country, as 
recorded in our Tables, has only increased during the last 
12 months from about 3,840 miles to about 3,960 miles, or 
by about 3 per cent. This increase, which is, of course 
largely accounted for by extensions to existing lines, is 
certainly disappointing, being much less than the 5} per 
cent. growth recorded last year, and that of 9 per cent. two 
years ago. In this connection, however, it must be re- 
membered that the trolley omnibus is probably proving a 
disturbing factor, since the lowercapitale xpenditure possible 
with any scheme of railléss traction is an important 
factor in the success of extensions to existing under- 
takings, or of new undertakings which are likely to be con- 
sidered in the future. These lines will in most cases be 
constructed in less densely populated districts than those 
at present served by electric tramways. 

AN examination of our Tables shows that, although only a 
few undertakings have installed meters on their cars, these 
instruments are being used to a greater extent than in past 
years. All the cars of Oldham Corporation are being 
so equipped, whilst Sunderland Corporation have fitted 
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meters to 70 cars, Bradford Corporation to 114 cars and 
Belfast Corporation to no less than 200 cars. It will be 
interesting to observe future developments in this direc- 
tion, for if a considerable reduction is shown in the energy 
consumption per car-mile in those towns where meters are 
being extensively used, there is little doubt that they will 
become a standard part of every car equipment. We have 
referred on previous occasions to the use of trolley wires for 
supplying electrical energy to power consumers; in this 
connection we may draw attention to the latest'figures 
in regard to the Leicester Corporation tramways. It 
will be seen that 640 H.P. of private motors are now 
being supplied in this way. Another interesting point 
which is clearly shown by the Tables is the great diverg- 
ence in the price charged for current for tramway purposes. 
The price varies from 0°75d. to as high as 23d. per 
unit. Where both the electricity and tramway under- 
takings are owned by a municipality a very satisfactory 
arrangement is that adopted at Belfast, where the station 
is run conjointly by the two departments; whilst in the 
case of Cardiff the customary position is reversed, and 
the tramway department sell current to the electricity 
departme nt. 


Electric Railways. 

IN regard to electric railways, no new schemes appear 
in our Tables this year, but as the resulta of the electrifica- 
tion of the South London line of the London, Brighton & 
South Coast Railway, should soon become apparent, we 
hope we shall have to record important developments in 
next year's Tables. In this connection it is interesting to 
observe that further electrification of the LB. & S.C 
Railway is already under discussion; but, on the other 
hand, it will be noticed that the electrification of the 
new Euston-Watford line of the London & North Western 
tailway is not being pushed forward, it being stated 
that the line when completed will probably be operated 
by steam traction for some time. In view of the 
success attending the electrification of suburban lines on 
several railways, it is surprising that further progress has 
not been made in this country. For the moment we must 
pin our hopes to the work of the London—Brighton line, 
and trust that, the publie, having then experienced the 
advantages of electric traction, will soon demand similar 
improvements on other railways, and thus cause a rapid 
increase in the present figure of 410 miles of electrically- 
equipped single track (including the Tubes") in this 
country. 


— — 


Board of Trade Standards. 

Ir is now over 15 years since tlie electrical standards 
kept by the Board of Trade were approved by an Order in 
Council, and since that time it has been felt inereasingly 
that the results obtained in verifying sub-standards re- 
quired some interpretation to bring them into accordance 
with recent knowledge. The International Conference on 
Electrical Units and Standards last year brought things to 
a head, and practically gave a legal standing to more accu- 
rate definitions. This step has now beea followed by 
Governmental action in the shape of a new Order in 
Council approving a recent verification of the standards. 
No serious alteration, however, has been found necessary 
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in the wording of the schedule defining the standards, for 
it is identical with the old schedule, except that the ohm 
must now be taken as correct at 164 deg. C. instead of 15-4 
deg., as hitherto. 


The Electrical Industry in the United States during 1909. — 
That the depression in the electrical industry which has 
been so noticeable in this country during the past year is not 
world-wide is evident from an extract which we print below 
from the Electrical Review and Western Electrician " :— . 

The closing of 1909 witnesses a far different business aspect to that 
which confronted us а year ago. While we all of us were in a cheerful 
frame of mind, and there was abroad a feeling of hardy optimism, it 
was with more or less apprehension for the future that we took up the 
work for another year. The promises of a year ago for a large develop- 
ment in business and a steady return of prosperity have been realised. 
Business has resumed its present activity through a comparatively 
even acceleration. At no seascn has there been a pronounced impetus 
except during the last month or two. To-day, notwithstanding en- 
largements made during the dull season, and the opportunities which 
were presented for the reorganisation of plants and the securing of 
raw material at a low cost, shipments are considerably behind orders. 
But in all cases the curve is showing an upward movement, and an 
expression of opinion from the leaders in every department of the 
industry seems to indicate that the outlook for 1910 is bright indeed. 
This, then, should constitute a Happy New Year for all of us, and this 
is the wish which we gratefully make to ull and for all of our friends. 


International Telegraph Union.—4As already announced in 
THE ELECTRICIAN, a programme has been issued of a competi- 
tion for the design of а monument at Berne to commemorate 
the foundation of the International Telegraph Union. The 
competition is open to the artists of the world, and an inter- 
national jury, on which Sir George Frampton, R.A., is the 
British representative, will decide the merits of the designs 
submitted. The artist chosen will be entrusted with the exe- 
cution of the monument at a cost not exceeding 170,000 fr., 
all fees and charges included, with the exception of carriage 
expenses, customs duties and the cost of the foundation up to 
the ground level, which will be borne Бу the Federal Council. 
The jury will have at their disposal 20,000 fr. to reward 
deserving competitors. Models must be deposited at the 
Federal Palace, Berne, before August 15, 1910. British artists 
who desire to compete can obtain copies of the programme 
from the secretary to the General Post Office, London, Е.С. 
Sir G. Frampton, R.A., will furnish information to intending 
competitors with regard to the site of the monument and its 
surroundings. 


Operation of the Electric Trains on the Blankenese- 
Ohlsdorf Railway.—This subject is dealt with at length in 
recent numbers of the *'Elektrotechnische Zeitschrift" by 
Messrs. Freund and Cronbach. The driver takes over his 
locomotive in working condition, and is only allowed to replace 
the fuses, when necessary, and to open and close the switches. 
The conductor performs the duty of guard, controlling the 
lighting and heating circuits and testing the brakes. In case 
of accident he must take steps to stop the train. He makes 
out the train waybill, and sees that the train is cleaned every 
night, the contacts adjusted and the motors blown out everv 
four days. The electrical equipment is thoroughly tested 
every three weeks. The energy consumption is obtained by 
means of charts, which show the speed as a function of the 
distance run and the time taken. From these and the charac- 
teristic curves of the motor the power taken by the train in 
kilowatts, and the tractive effort in metre-kilogiammes, can be 
deduced. With a power-factor of 0°88 per cent., and an effi- 
ciency of 075 per cent., there is an energy consumption of 33:5 
watt-hours per metric ton-kilometre. For measuring the energy 
consumption, recording watt meters are used and the time 1s. 
measured. The average consumption is given above; by 
reducing the running time 10 per cent. the energy consumption 
rises to 39:7 watt-hours, or by 18:5 per cent. 


Cable Interruptions. Date of Interruption. 
Assab - Periss % July 8,1909 
Dakar Conakr nnn · 344 Aug. 19, 1929 
Balik Papan—K wandang... .............. ceses — Nov. 1, 1909 
Tourane—Amoy yy ... Dec. 27. 1909 
Lagos—kKotonou ............ . . . E дап. 5, 1910 
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A 500, 000-volt Transmission Line. — According to the 
* Electrical Review and Western Electrician," a short experi- 
mental line working at this voltage has been built in Sweden 
for the purpose of studying high pressures. A special form of 
transformer is used to furnish this high E.M.F. Circulating 
oil is used for insulation between the high-tension and low- 
tension windings. The line is supported on insulators of the 
suspended type, hung at a distance of 11 ft. apart. Tests of 
the surface discharge showed that a wire of 0°0155 sq. in. cross 
section would discharge at 35,000 volts; of 0:031 sq. in. at 
50,000 volts; 0:155 sq. in. 200,000 volts, and of 0:25 sq. in. 
at 390,000 volts. As the tension was raised to 480,000 volts 
the noise grew very loud and sparks leaped from the insulators. 
At night the glow of the discharge could be seen 2} miles away. 


Electric Traction in Holland.— The ‘ Electrotechnische 
Zeitschrift " states that the Hollandsche Yzeren Spoorwegmaat- 
schappi], which financed the construction of the single-phase 
line between Rotterdam and The Hague, has obtained a con- 
cession for the working of the Leyden horse tramways. This 
tramway and the railway running from Leyden to Nordwijk 
and Kotwijk will now be electrically equipped, a special com- 
pany, the Noord-Zuid-Hollandsche Tramway Mij, having been 
floated for the purpose. The energy for ‘operating this line, 
which will probably be worked bv continuous current at a 
pressure of 1,000 volts, will be obtained from the Leyden cen- 
tral station, being paid for at the rate of £1. 12s. per kw. of 
maximum demand per annum. This demand will probably be 
about 700 kw. 


Obituary.— PROr. J. S. Н. PELLAT.— We regret to record, as 
announced briefly in our last issue, the death of Prof. J. S. H. 
Pellat, professor of phvsicsat the Sorbonne. The deceased was 
in his 59th year. He was born in 1850, and after leaving the 
Ecole Normale Supérieure he started work as a meteorologist ir. 
the Paris Observatory. He soon moved to the Collège Rollin, 
where he was appointed professor, and then to the Lycée 
Louis-le-Grand. In 1885 he was appointed a lecturer in the 
faculty of science at the Sorbonne, and was ultimately given a 
chair which was created specially for him. He was for many 
years general secretary of the French Physical Society, and 
also occupied the presidential chair. Не was president of the 
Société Internationale des Electriciens at the time of his death. 
Prof. Pellat's work covered practically the whole range of 
physies, апа included ап electrodynamometer, in which the 
force was measured bv the attraction of one coil into the centre 
of another. He also made determinations of the electro- 
chemical equivalent of silver and of the contact potential 
between metals. He was greatly interested in the properties 
of dielectrics and constructed apparatus for their determination. 


Damage to Overhead Wires.—The consequence of over- 
loading poles with overhead wires is well illustrated by an acci- 
dent which recentlv occurred in Nashville, Tenn. The accident 
occurred shortly after midnight, when a Kain Avenue car was 
returning to the shed from its last trip. Someone had driven 
a wooden wedge into a frog, which threw the car, when under 
full speed, from the track. The car crossed the street, and 
striking a telephone pole snapped it in two. Broad-street, on 
which the accident occurred. carries all the wires leading to 
South Nashville, and the weight of the wires and cables was 
such that the snapping of one pole resulted in the break- 
ing of over 50 others. Sixty heavily laden poles were 
down in the street, and cables and miscellaneous wires were 
scattered all about. The Cumberland Telephone & Telegraph 
Co. їз said to have had over 3,000 wires down, most of which 
were broken. The Nashville Railway & Light Co. is said to 
have had 1,500 wires mixed up together, and besides the city’s 
electric light and fire alarm wires, the Western Union and 
Postal Telegraph companies had numerous circuits thrown out 
of action. The chief cause of the fall of the other poles is 
attributed to 10 lead-covered telephone cables, which were said 
to have been too heavy for the poles. The management was 
about to place all these lines in underground conduit, and it 
is claimed that necessary repairs were too long delaved. 


Inspection Test Set.—An interesting test set for rapidly 
and accurately determining the condition of the electrical 
equipment on tra mcars is described in the Electrical World.“ 
It has been designed by Mr. A. B. Herrick, of New York. 
The test used in this case is known as the inspector's test," 
and is accomplished by measuring for each controller point the 
entire resistance of thecircuits through the car. If these values 
correspond to а standard value, the car is passed as in good 
condition electrically. If the values so obtained do not corre- 
spond to standard values, the car is taken out of service for & 
detailed test, by means of which the trouble is localised. In 
one instance, where the above method of inspection was used, 
the cars were tested when they came to the end of their run. 
The cars were operated under a three-minute headway, and 
were tested during one day without interfering with the 
schedule. The set is arranged for seven tests, and connections 
for each test are made in the instrument by simply inserting a 
plug. An interiocking arrangement prevents the damaging of 
the instrument due to improper connections. The first test is 
known as the inspector’s test, described above. The second 
test isthe detail test, whereby the resistance of any portion of 
the equipment may be determined separately. By means of 
this test any trouble shown in the inspector’s test may be 
localised. In addition to the above tests, the set may be 
arranged to measure resistance through a range of 1-5 ohms or 
150 ohms, thus allowing for high or low resistance measure- 
ments. А setting is provided for the detection of earths, and 
also one for the measurement of insulation resistance. The 
final test, known as the inductive balance test, detects a motor 
armature which is out of centre, and also detects reversed 
fields. The inspection set is portable, and can be carried from 
place to place in the car shed by two men. The testing 
current is 2 amperes, the current being taken from the trolley 
circuit through lamp banks. 


Rotary Converter Troubles and their Remedy.— According 
to the Electrical World," a peculiar trouble has been ex- 
perienced in the sub-stations of the Chicago City Railway 
Company, in which some 1,500 kw. and some 2,000 kw. rotary 
converters are used. Severe flashing over and arcing from 
brush-holder rings and commutator bars to bolt heads and 
earthed parts of the converter frames took place. That this 
could not be due to causes outside the sub-stations was de- 
monstrated by the fact that the lightning arresters with very 
much shorter spark-gaps than the distances arced over on the 
converters did not discharge before the arcing over took 
place on the converters. After attempting for some time to 
locate the source of trouble the engineers concluded that it 
was due to static charges, caused by the brushes rubbing on 
the large commutators. The inductance of the path between 
the commutators of the rotary converters and the arresters 
prevented the static charge from finding its way to earth 
across the arrester points. The static charge would therefore 
take the most direct path to earth, and the power current 
would follow it, resulting in tremendous flashes. The trouble 
has been remedied by the installation of aluminium-cell 
lightning arresters permanently connected between the posi- 
tive terminal of each rotary converter and earth. Two 
250-volt arresters are connected in series between the bus ring 
of the converter and earth.» In shunt with each of these 
cells is a balancing resistance of 20,000 ohms. It was found 
that without this resistance in shunt the continuous discharge 
to the arrester would unbalance the cells so that one might 
have a counter E.M.F. of 110 volts and the other 440 volts, 
with the result that the cell with the lower E.M.F. would heat. 
With the shunt resistances a balance is maintained, and with 
the continuous passage of 0:033 ampere there is no heating. A 
small panel for plugging in an ammeter in series with the cells 
to determine occasionally the flow through the cells to earth 
is provided. The cells and panel are mounted on a slate 
shelf in the pit under each converter. In one sub-station 
arcing over occurred on an average once a month. In the 
period of one year since this sub-station was equipped with the 
discharge sets there has been no recurrence of this trouble. 
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Cost of Manufacturing Nitrates.—In the ‘Electrical 
Review and Western Electrician” we notice an estimate which 
places the cost of production of calcium cvanamide, containing 
20 per cent. of nitrogen, at £10. 16s. to £12. 12s. per metric ton 
(2,204-6 Ib.). This would make the nitrogen in the compound 
cost Is. 14. to ls. 3d. per kilogramme (2:21Ь.), while the cost 
of the nitrogen in compounds formed by the direct combina- 
tion of the elements in the air is generally conceded to be less. 
The experiments made with fertilisers of either svstem, in com- 
parison with Chili saltpetre, are generally favourable to the 
artificial product. In sandy soil the calcium nitrate formed 
by the direct combination of the elements in the air brought 
even bettcr results than the Chili saltpetre. Calcium cyana- 
mide, which has the chemical formula Ca(CN)N, is formed by 
passing nitrogen over heated calcium carbide, or through a 
heated mixture of lime and charcoal. It would seem, therefore, 
that nitrates made from the air bv one of the direct, or elec- 
trical, processes, will eventally displace these other products. 


C urrent Topics. 

Under this heading is given each week a brief reference to 
some of the more important matters of which further parti- 
culars will be found in the pages of the current issue. 

К Mr. L. H. Walter contributes an article on Peukert’s High 
Frequency Generator for Wireless Telegraphy." This system is 
ofjparticular interest having regard to those of von Lepel and of the 
Telefunken Co. 

Mr. E. E. Fournier d'Albe concludes his article upon © Five Years 
of, Electrical Theory.“ 

We reproduce some interesting curves showing the possibilities of 
titanium as a source of light in flame arc lamps. 

At the last meeting of the Glasgow local section of the Institution 
of Electrical Engineers Mr. R. M. Neilson read a Paper оп “ The Most 
Economical Vacuum in Power Stations employing Steam Turbines 
and Cooling Towers.“ 

Last week before the Birmingham local section of the Institution of 
Electrical Engineers Mr. B. B. Gifford read а Paper on The 
Influence of Various Cooling Media upon the Rise in Temperature 
of Soft Iron Stampings.“ 

An inquiry was held last week into the application of Belfast 
Corporation for permission to borrow £62,000 for extensions of the 
electricity generating plant, mains, &c. 

Winchester Council have been recommended to notify the local 
electric light and power company of intention to purchase their 
undertaking. 

Widnes Council have approved an agreement with the Salt 
Union for the supply of electricity in the district. 

Worksop Council have applied for a loan of £1,500 for the electricity 
department. 

The Local Government Board have authorised Rhyl Council to 
borrow money for the electricity undertaking, including £1,250 for a 
new oil engine generating set, to replace steam plant. 

The Harbour of St. Peter's Port (Guernsey) committe2 have re- 


ported in favour of the proposa! to provide two electric cranes at 
the berths at White Rock. 


INSTITUTIONS AND SOCIETIES. 


Rovar Society.—Among the Pape Papers read at the meeting of this 
Society yesterday afternoon were the following: On the Approxi- 
mate Arithmetical Solution by Finite Ditferences of Physical Prob- 
lems involving Differential Equations, with an Application to the 
Stresses in a Masonry Dam," by Мг. L. F. Richardson; On the 
Electricity of Rain and Snow," bv Dr. G. C. Simpson. and On the 
Polarisation of X-Rays compared. with their Power of Exciting High 
Velocity Cathode Rays, " by Mr. L. Vegard. 

ACADEMIE DES SCIENCES.—In addition to the prizes awarded by 
this Society in the section of physical science, which were announced 
in our last issue. prizes have also been given in the navigation 
section to MM. Colin and Jeance for their work on wireless tele- 
phony, and to M. Tissot for his work on wireless telegraphy. 


SOCIETY OF ENGINEERS.—A prize will be awarded each vear for 
the four years ending 1913, if Papers of sufficient merit are received. 
for the best Paper on ** How to Improve the Status of Engineers and 
Engineering. with special Reference to Consulting Engineers." Full 
particulars are obtainable from the Secretary of the Society at 17, 
Victoria-street, S.W. 


ARRANGEMENTS FOR THE WEEK. 


FRIDAY, January 14th 115 day). 
STUDENTS' SECTION OF THE INSTITUTION OF Civil. ENGINEERS. 


8 p.m. Meeting at Great George-street, Westminster, S.W.  Lec- 
ture on “Some Uses of Mechanical Power in Engineering 
Construction," by Mr. H. F. Donaldson. 


SATURDAY, January 18th. 
BIRMINGHAM AND District ELECTRIC CLUB. 
7 p.m. Meeting at the Colonnade Hotel, New-street, Birmingham 
Presidential Address by Mr. G. O. Donovan. 


TUESDAY, January 18th. 
INSTITUTE OF METALS. 
10:30 a.m. Meeting at the Institution of Mechanical Engineers, 
Storey’s Gate, Westminster. Presidential Address by Sir 
Gerard Muntz, Bart. 


MANCHESTER STUDENTS’ SECTION OF THE INSTITUTION OF ELECTRICAL 
ENGINEERS. 
7:30 p.m. Meeting in the Municipal School of Technology, Man- 
chester. Paper on The High-Tension Spark Discharge in 
Air," by Messrs. P. Kemp and W. A. Stephens. 


THE FARA DAY SOCIETY. 
$ p.m. Meeting in the Library of the Institution of Electrical 
Engineers, 92, Victoria-street, S.W. Papers on (1) " The 
Conditions which determine the Composition of Electro- 
deposited Alloys. Part II. Silver-Copper." by Mr. S. Field. 
(2) Studies in Electro-deposition of Metals," by Messrs. F. 
Mollwo Perkin and W. E. Hughes. (3) The Compressibilities 
of Helium and Neon.“ by Мг. F. P. Burt. (4) Gas-washing 
Bottles with a very Slight Resistance to the Passage of a Gas," 
by Mr. А. C. Cumming. 
WEDNESDAY, January 19th 
INSTITUTE OF METALS. 
10:30 a.m. Meeting at the Institution of Mechanical Engineers, 
Storey's Gate, Westminster. 
STUDENTS' SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 
7:45 p.m. Meeting at 92, Victoria-street, S.W. Paper on Col- 
lection of Current at High Peripheral Speeds,” by Messrs. 
P. J. Cottle and J. A. Rutherford. 


STUDENTS’ SECTION OF THE INSTITUTION OF CivIL ENGINEERS. 

3 p.m. Visit to the New Horseferry Station of the Westminster 
Electric Supply Corporation. 
RovxaL MICROSCOPICAL SOCIETY. 

Address by the President. Sir E. Ray Lankester, K.C.B., 


„1. 


FRIDAY, January 21st. 

PuysicaL Society oF LONDON. 

ó p.m. Meeting at the Imperial College of Science, Imperial In- 
stitute-road, South Kensington. Agenda: (1) * Saturation 
Specitic Heats, &c., with Van der Waals’ and Clausius’ Char- 
acteristics,” by Mr. R. E. Baynes; (2) ** The Polarisation of 
Dielectrics in a Steady Field of Force," by Prof. W. M. Thorn- 
ton; (3) “ On the Use of Mutual Inductometers," by Mr. А. 
Campbell. 


$ p.m. 


NORTHAMPTON INSTITUTE ENGINEERING SOCIETY. 


5:45 p.m. Meeting at the Institute, St. John-street, Clerkenwell, 
E.C. Paper on The Choice of Prime Movers for Power 
Ntaions," by Mr. E. T. Driver. 


THE INSTITUTION OF MECHANICAL ENGINEERS. 


$ p.m. Meeting in the Institution House, Storey’s Gate, St. James’s 
Park, S.W. Paper on“ Ninth Report to the Alloys Research 
Committee: On the Properties of Some Alloys of Copper, 


Aluminium and Manganese," W. Rosenhain and Mr. 


F. C. A. H. Lantsberry. 
Rovar INSTITUTION. 


by Dr. 


9 p.m. Meeting at Albemarle-street, Piccadilly, W. Discourse on 
" Light Reactions at Low Temperatures," by Sir James 
Dewar, F.R.S. 


SATURDAY, January 2204. 
JUNIOR INSTITUTION OF ENGINEERS. 
3 p. i. Visit to the New Generating Station of the Westminster 
Electric Supply Corporation at Horseferry-road. 


The Corps of Electrical Engineers (London Division). 

Officer Commanding, Col. R. E. B. Crompton, С.В. 
The following orders have been issued for the current week :— 
Monday, Jan. 17th, * A" Company.— Technical Drill, 7 to 9:30 p.m. 
Tuesday, Jan. 18th. " B" Company.—Technical Drill, 7 to 9:30 p.m. 
Wednesday, Jan. 19th. Gymnasium.—6:30 to 9:30 p.m. 
Thursday, Jan. 20th. С Company.— Technical Drill, 7 to 9: 30 p.m. 
Friday. Jan. 21st. “ D" Company.—Technical Drill, 7 to 8:30 p.m. 
Infantry Drill, 8:45 to 9:45 p.m. 
Saturday. Jan. 22nd. “ A" Company.—Week-end run at Coalhouse 
Fort. Parade at Fenchurch-street Station, 3:15 p.m. Service Dress 
with Putties and Greatcoat. Toilet requisites to be carried in Haver- 
sack. 
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THE INFLUENCE OF VARIOUS COOLING MEDIA UPON 
THE RISE IN TEMPERATURE OF SOFT IRON 
STAMPINGS.* 


BY R. D. GIFFORD, M.SC. 


The heating of the iron stampings of transformers subjected to an 
alternating flux, is due to the hysteresis and eddy-current losses. 
This eddy current loss may be greatly diminished by reducing the 
frequency, induction, and thickness of the iron plates. It may also 
be reduced by insulating the stampings by inserting sheets of thin 
paper between each, or by other non-conducting coatings on their 
surfaces. "The hysteresis loss may be reduced by a suitable choice 
of frequency and induction, or by using iron of high permeability. 
But apart from the choice of iron used, thickness of plates, induc- 
tion, &c., the temperature rise is obviously greatly affected by the 
external conditions, such as the amount of exposed surface of iron 
and the medium in contact with the surface. The object of this 
research was to determine the conductivity to heat flow existing 
between the surface of & cylinder made up of soft iron stampings 
and such cooling media as air and oil under the following condi- 
tions : —When the iron was (a) free in air, (b) enclosed in an iron 
case; in а case, with draught of air flowing over the surface of the 
iron; with iron surrounded by oil; iron in oil, and with cold 
water circulating through a cooling worm immersed in the oil. 

The apparatus consisted of about 300 soft iron discs, each 0:51 mm. 
thick, 16-8 cm. in diameter, and having 32 holes, each 0-5 cm. 
diameter, punched near the circumference, and а central hole 
4-4 ош. diameter. These discs were clamped tightly together by 
means of four temporary bolts passing through the small holes, so 
forming a cylinder 16 cm. in height. The whole was then wound 
in gramme-ring fashion—that is to say, up an outer hole and down 
the centre, the bolts being removed as occasion demanded until all 
the holes were wound, double cotton-covered copper wire, 1-41 mm. 
diameter, being used. At the top and bottom of the cylinder, on 
the circumference, fibre washers were placed, to insulate as far as 
possible the flow of heat longitudinally, and also to protect the 
winding from damage by the wooden end discs. The two free ends 
of the winding were brought out at the top through the dise, and the 
whole bolted firmly together by means of a } in. bolt. The case, in 
which the tests with air blast and oil cooling were conducted, was 
made of cast iron of circular section, having top and bottom plates 
bolted to the flanges(Figs. 1 and 2). Theenergy absorbed by hysteresis 
апа eddy current losses in the iron was measured by the three-volt- 
meter method. Only one instrument was used for measuring the 
three voltages and the current—a Duddell thermo-ammeter. Fig. 3 
shows & diagram of the connections of the instrument and of the 
supply circuit. The power was obtained from a 6 kw. rotary con- 
verter, having six slip-rings connected to tapping pointe on the arma- 
ture, so that various voltages could be obtained at а frequency of 50. 
From the converter, leads were taken to а Burnand transformer T, 
having a split secondary winding, giving a step-up transformation 
of two or four times the primary voltage. In series with the second- 
ary winding were placed a main current regulator Ri, a non-induc- 
tive resistance R,, which consisted of 15 110-volt lamps in parallel, 
a manganin resistance R,, shunted by the thermo-ammoter for the 
purpose of obtaining the current in the circuit, and the apparatus. 
The resistance, R,, of which two were made, giving maximum scale 
deflections on thermo-ammeter with 3-5 and 1:75 amperes respec- 
tively, consisted of strip manganin mounted between terminals on 
a hard wooden base. These.terminals were connected to the 
thermo-ammeter through a tapping key апа mercury cups M, а 
small copper fork being used to connect the cups. To read the 
voltages, the volt switch V was used. This consisted of three ter- 
minals, A, B, C, which were connected to mercury cups at the apices 
of an equilateral triangle, and mounted оп a paraffin wax block. 
The terminals AB were connected across the supply, BC across 
the apparatus, and AC across the non-inductive resistance. The 
voltage across any two terminals could be taken to the terminals 
DE, and so to the thermo-ammeter, through the series resistance 
R,, by means of two copper legs insulated from each other by being 
mounted on ebonite, and so spaced that they dipped into the mer- 
сигу cups. The series resistance R, consisted of 10 coils of No. 40 
double silk-covered resistance wire, non-inductively wound on 
rectangular sheets of micanite. Each resistance was approximately 
1,000 ohms. These were all connected in series and mounted in an 
ebonite framework, a terminal being placed at each junction, во 
that any resistance from-1,000 to 10,000 ohms could be used. 

The measurement of the temperature rise of the iron and cooling 
medium was effected by means of thermo-couples. As the drop in 


* Abstract of a Paper read before the Birmingham, local section of the 
Institution of Electrical Engineers. 


temperature, down the air or oil separating the iron of the apparatus 
from the outside case, was not expected to be very considerable, it 
was necessary to use a combination of metals giving a sensitive 
thermo-couple. With the object of finding such a couple experi- 
ments were made with combinations of well-known alloys and 
copper in the form of double silk-covered wires. The thermo- 
couples to be tested were placed in glass tubes with the junctions 
projecting beyond the end of the tubes, which were immersed in oil 
contained in a copper vessel. A delicate thermometer reading to 
0-1°C. was also placed in the oil close to the junctions. The oil tank 
was wound on the outside with resistance wire and heated by the 
passage of a current. As a result of these experiments a copper 
eureka couple was found to be the most suitable and was therefore 
used for the work. 

To find the temperature rise of iron stampings free in air three 
thermo-couples were placed in the iron between the stampings, and 
about jin. from the outside surface. The first was placed 2 cm. 
from the bottom, the second half-way, up, and the third 2 cm. from 
the top of the stampings. The iron was heated up quickly by cut- 
ting out the main regulator, and when a suitable temperature was 
reached the watts were adjusted to about the right value to maintain 
this temperature, and then kept constant, readings being taken at 
intervals of half an hour until the temperature assumed a final 


value. The results obtained are given in Table I. 
О Table I.—/ron Free in Air. Е 
Room Final temperature rise of iron at | Mean wW 
temp. — — temp. dias; ed 
°С. | Top. | Middle. Bottom. °C. | °С. ipa 
14-4 61-5 | 625 590 61-0 103-5 
14:6 | 48-9 49-5 | 47-1 48-5 | 70-0 
14.3 i414 422 | 397 4 | 630 
14-4 35:2, 36-3 34-1 35-2 43-0 
14-8 27-8 28-8 27-1 27-9 33-0 
14-5 22-0 | 22-9 21-4 22-1 | 24-0 


It wil be seen that the middle of the iron always had a higher 
final temperature than the top or bottom, and that the temperature 
at the top is higher than at the bottom of the iron. 

This is due to the fact that the energy lost in the upper half of the 
iron is equal to that in the lower half, but the temperature of the 
air surrounding the upper half is higher than that below, for the air 
rises in themperature as it travels up the hot surface. Conse- 
quently, if equal energy is dissipated the temperature at the top 
must exceed that at the bottom. This is much more evident in the 
case of oil cooling. 

To determine the temperature rise of iron stampings when cooled 
by air and enclosed in an iron case. the apparatus was placed in the 
iron case, as shown in Figs. 1 and 2. The holes in the top cover 
were closed. The temperature of the iron was measured by the same 
thermo-couples, as in Test I. The temperature of the air at the top 
and bottom of the iron was measured by eight thermo-couples, four 
at the top and four at the bottom. These were equally spaced 
between the iron and case, the distance between each being 1 cm. 
The couples were passed through glass tubes and supported in 
position by means of a brass plate screwed to the end discs of the 
apparatus. This plate was cut nearly to the bottom, midway 
between the apparatus and case, to allow of the insertion of а brass 
separating sheet surrounding the apparatus. All the couples between 
this sheet and the apparatus were taken to the bottom and brought 
up on the outside, thus avoiding the necessity of disconnecting any 
couple wires when placing the separating sheet in position or remov- 
ing it. All the couple wires were taken through a large glass tube 
at the top of the case, and connected to the block switch. The 
results obtained in this test are tabulated in Table II. 


Table II.—Jron enclosed in Саѕе— Аіғ Cooling. 


Mean 


Room  , Final temperature rise of Iron. | | Watts 
temp. temp. rises dissipated 
°С. Top. | Middle. | Bottom. °С, sipated. 
14-3 69-00' 705 59-85 66-45 79-0 
15-2 58-00; 59:0 51-00 56-00 | 63-5 
14-8 55-00, 56-0 47:50 52-80 57:5 
14-9 | 42-25 43-0 | 35-50 | 40-25 40-7 
15:1 (3600, 355 | 30-00 33-80 35-0 


The temperature rise in this case shows а large increasc over that 
for Test I. for the same watts dissipated, due, of course, to the fact 
that there is not a fresh supply of cold air constantly coming in 
contact with the iron. Also, the difference in temperature between 
the top and bottom of the iron is very much more marked than in 
Test I. as the hot air now collects in the upper part of the case. 
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. The rise in temperature of the air flowing up the iron surface was 
determined by the arrangement for measuring the air temperatures 
which has already been described, the eight thermo-couples shown 
in Figs. 1 and 2 being used for the purpose. The following (Table 
III.) are the final air temperatures, above-room temperature, cor- 
responding to some of the iron temperatures of Test II. :— 


Table III. 
Temperature , - M | f 
Hao ol iron: Temperature rises registered by thermo-couples. 
Top Bottom. 1 2 3 4 ' 5 6 7 | 8 
69-0 60 270 260| 23-5 226 335 330 245 235 
960 , 47 22-5 21:5| 10.2 18:5 280 275 21-5 | 195 
423 35 | 170 16-4) 145 139 215 215 | 16:0 148 


It will be seen that the temperatures at couples 5 and 6 are prac- 
tically equal, and also at couples 7 and 8. Between 6 and 7 there is 
a large drop in temperature. This also applies to the lower couples, 


Fio. 1. 


Nos. 1, 2, 3, 4.3 This led to the belief that the temperatures assumed 
by the couples was largely influenced by the temperature of the 
brass sheet holding them in position, notwithstanding that they 
were separated from the brass by glass tubes, and that the thermo- 
junction was about 1 cm. distant from it. The heat was conducted 


Fic. 2. 


from the hot-iron stampings through the brass sheet to couples 1, 2 
and 5, 6, but was stopped by the air-gap between 2, 3, and 6, 7. To 
remedy this, the brass was replaced by an ebonite couple holder of 
similar shape. The coefficient. of conduction of ebonite being only 
about % that of brass (Landholt and Bornstein), anv effect on the 


80900 
couples by conduction is negligible. When the tests in Test II. 


were repeated, a continuous curve of temperature drop down the 
air was obtained, the fall being very rapid near the iron, and becom- 
ing less steep as the distance from the iron increases. The sudden 
drop in temperature between the iron and couples 1 and 5 shows 
that the heat flow experiences a high resistance in passing from the 
iron to the air—that is, at the surface of the contact. This is, no 
doubt, partly due to the relative molecular densities of the iron and 
air. With oil as the cooling medium the contact will be much better 
than for air, therefore we should expect the temperature drop at 
the surface to be less than for air. This is actually found to be the 
case. 

In the next test everything was the same as in Test IL, except 
that the separating sheet was inserted midway between the iron and 
the case, as shown in Figs. 1 and 2. The object of this sheet is to 
assist the cooling by aiding convection, the heated air flowing up 
between the hot iron and sheet, and flowing down between the sheet 
and cool case. The results of this test are given in Table IV 


Table IV. Гғоп enclosed іп Case—Atr-cooling—with Separating Sheet 


Room Final temperature rise of iron at Mean 
Temp. — —äͤũ temp Watts 
C. Top. Middle. | Bottom. rise. dissipated 
14-6 | 70-0 | 720 59-5 67-2 57 
13-0 55:8 57-5 47:0 53-4 44 
14-0 505 52-0 43-7 48-7 39 
14-5 | 37-1 30-5 34-4 27 


The temperature rise shows а large increase іп temperature over 
those for Test II., instead of a decrease, as was anticipated. This 
is probably due to the reflection of the radiant heat back on to the 
iron, and also to а small extent to the resistance at the new surface 
to the escape of heat by conduction. These results, therefore, show 
that the insertion of а separating sheet, although no doubt assisting 
convection currents, is not, on the whole, a useful cooling agent. 

In testing iron cooled by air blasts, blasts of aiv of different inten- 


Fic. 3. 


sities were blown through the case. "The central plate at the bottom 
of the case was removed, and the whole pl«ced upon a box-like 
structure having a small electric fan in front. The fan was pro- 
vided with a series resistance giving three speeds. The supply of 
air was measured by an anemometer placed over the hole at the top 
of case, and the rise in temperature of the blast was measured by 
thermometers placed at the entrance and exit. Some difficulty was- 
experienced in keeping the air blast constant, as the fan supply volts 
varied slightly. The watts carried away by the air have been calcu- 
lated from the anemometer readings, taking the specific heat of air 
as 0-238 calories per gramme-degree, and weight of air at 15°С. as 


Table V.—Lowest Speed of Fan. 


Mean Cub. ft. | s | Ris Watts 
н final | of air | ds Qf ps carried Watts 
emp. rise of er Obs awa input. 
C. iron. 1 at exit temp. | by t hae 
15:3 53.7 950 озо ! 99 | 860 90-0 
14-7 43-8 | 1-000 22-0 T3 60-5 70-0 
15-2 326 9280 20-3 3.1 45-4 50-5 
15-0 20-5 | 980 18-0 3-0 270 31-0 
Intermediate Specd of Fan. 
15-2 54-7 1,500 23.3 8.1 1100 105.0 
14.9 44.5 1,450 | 212 653 83.0 | 80-0 
14-9 354 | 1,435 | 200 ; 51 66-5 62-5 
14-7 251 | 1,385 182 | 35 43-0 44-5 
Highest Speed ој Fan, 
148 | 473 1,700 20-5 53 91-0 95-0 
150 ! 39-0 | 1,680 20-1 5˙1 795 82-5 
132 | 31-9 | 1,800 | 167 3-5 590 | 650 
14-3 | 21-7 | 1,650! 169 2-6 40-0 | 43-0 
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1:188 grammes per litre. In all cases this calculated value agrees 
fairly well with the watts input to apparatus, showing that the 
anemometer was tolerably accurate. The results of the tests are 
given in Table V. 

The temperature attained by the iron when cooled by an air blast 
will depend upon four main factors :—The volume of the blast per 
unit of time; the velocity of the air; the temperature of the in- 
going blast; and the direction of the air blast with respect to the 
surface of the iron. The iron will be cooled more effectively if the 
cold air impinges normally upon its surface than if it flows parallel 
to the surface, for not only will the contact between the air and iron 
be better in the former case, but the agitation of the air will be 


much greater, thus bringing a constant stream of cold air against 
the iron. For these reasons it is impossible to generalise to any 
extent upon the results of this test. 

Tests similar to those already described were now made, using oil 
as the cooling medium. The oil was best transformer oil; its 
specific gravity was 0-84, and its specific heat as determined by the 
method of mixtures was about 0:5 calories/gramme,? this being 
taken from two results—viz., 0-51 and 0-518. The case was filled 
to a height of 11 cm. above the upper wooden disc of the apparatus 
(Fig. 1), about 3} gallons of oil being used. As in the preceding tests, 
the initial heating was performed with a large current by cutting 
out the main current regulator. When a satisfactory temperature 
had been reached the watts were reduced to approximately the 
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correct value, and readings taken until the temperatures became 
constant. Even then several hours were usually taken before the 
final temperatures were reached. 

The temperature rise of the oil was measured by couples 1 to 8, 
and that of the case by three couples placed at the top, middle, and 
bottom respectively. The results of this test are given in Tables VI. 
and VII. The final temperature rise is proportional to the energy 
loss, while the temperatures assumed by the oil are interesting. 
Fig. 4 shows the temperature gradient from the iron to the case 
through the oil for the first values in Table VII. and is character- 
istic of the others. Ав with air cooling there is а large temperature 
drop between the iron and the oil at the surface, although not so 
marked as in air cooling. This point will be further dealt with 
shortly. The drop in temperature down the oil at the top of the 
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Room | Temperature rise of iron. | e watts 
temperature. Emm ue oC dissinated 
"C. | Top. Middle. | Bottom. | SIDA 
14:2 | 40:25 36:7 30:7 | 35:9 115 
15:0 33:60 30:5 25:5 30:0 95 
15:1 28:50 26:0 22-0 25:5 80 
14:9 ' 18:00 16:5 13:5 16:0 47 
Table VII. 
Tempe га- Temperature 
ture rise Temperature rise of couples in oil. 
of iron. | pe р of case. 


40 25 | 3077 1840 18:40 18:6| 18:6, 26-0; 26:0, 25-9, 25-2) 16:6, 16-30) 10:4 14:40 
33:50 | 25:5, 15 20| 1520 154 15:4 21:5, 21-5, 21:5 91-0138 1270| 72 11 25 
28:50 | 22 0) 12°25) 12:25, 12 3| 12:3: 17:9) 17:9 17:9 17-2] 11-1) 10°25) 5:8 9:00 
18.00 135 7-00] 700 70| 68110110 110 10 66 690| 3:6 550 
Table VIIL—Oil Cooling, with Separating Sheet. 

Room Temperature rise of iron. А 
temperature. — ! Monn aS mu 7 85 

C. Top. | Middle. Bottom. ME l 

14-6 37:0 34-0 29-0 333 | 10 

14:6 | 29:5 26:5 22-0 26-0 90 

1477 23:6 21-7 18:3 21:9 62 

14:6 18:80 17:2 | 14:8 | 168 48 

Table IX.—0Oi! Cooling, with Separating Sheet in. 
Tempera- 
ture riseof Temperature rise of oil at couples. Case. 
iron. °C. 
ee g | Е С. 
513 123 4 5 6|7|8 8 Ж 
E © | | EN. m 
e | a 

37:0 290/176 18.9202 20-0) 24 20 242/234 228 152 14 
29:5 |92-0 19:8 11:7 130] 12:5 17-20 17-2, 16:3| 1578: 102 9 
23:6 18-3] 10-4 J0·8 11:6| 115/14 75 14:6 141 136! 86 8. 
18:8 14:6) 82 8˙3 8˙9 8'8 1140 114 109,105: 72 70 


iron is very slight. This is not only due to the good conduction 
coefficient of the oil, but also to the fact that the hotter oil near the 
iron is in motion and mixes with the cooler oil at the case, so giving 
an almost uniform temperature horizontally. At the bottom of the 
iron the oil temperature at the two couples nearest the case is 
slightly higher than at those nearest the iron. This is due to con- 
vection, some of the hot oil at the top sinking as it is cooled by the 
case and displecing cold oil from the bottom which flows past 
couples 1 and 2 Between the oil and case there is always a large 
temperature drop similar to that between the iron and oil. It 
appears that the final mean temperature of the case is proportional 
to that of the iron, the temperature rise of the iron being roughly 
2} times that of the case. 

The next test was a repetition of the last, but with the separating 
sheet put in. The results of the tests showed that this sheet was a 
distinct failure as an agent in cooling the iron in air. "The results of 
this test are given below in Table VIII. 

Below 25°С. the effect of the sheet is to increase the temperature 
rise of the iron. This is probably due to the shielding effect of the 
sheet noticed in the former test. Above 25 deg. the sheet exerts a 
cooling effect upon the iron. This is the result of the additional 
circulation of the oil, which takes place with the sheet dividing the 
oil into two separate portions. Hence at 25 deg. rise the tendency 
of the sheet to stop the flow of heat through the oil, and the reflec- 
tion of the radiant heat is counterbalanced by the increase in the 
circulation. Above that temperature the circulation predominates, 
and below it the screening effect predominates. 

The temperatures registered by the couples in the oil and case, 
corresponding to the figures in Table VIIL, are givenin Table IX. 
From these figures it will be seen that couples 3 and 4 exhibit а 
higher temperature than couples 1 and 2 in every case. This is 
much more marked than in the tests without the separating sheet, 
and shows the increase in the circulation of the oil due to the sheet. 
The flow of the oil and its temperatures, at different points in its 
path, may be followed by noting the temperatures of the pairs of 
couples at any given time. For inst»ncc, in Table IX. the highest 
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temperature of the oil is at the top of the iron, that is, at couples 5 
апа 6. The oil then flows.over the top of the sheet and down to 
couples 7 and 8, whose temperature is next in value to that at 5 and 
6. The next temperature in order is that at the lower outer couples 
3 and 4, and the lowest is at the bottom of the iron, i. e., 1 and 2. 

As the result of Test IV. values were given to the conductivity 
coefficients between the various surfaces obstructing the heat flow 
from the iron stampings to the external air. It is unnecessary to 
say that these are not absolutely definite values under all circum- 
stances, but must alter slightly with varying conditions. One such 
variable is the quantity of oil in the case. This quantity was 
decreased, and it was then found mathematically that while the 
temperature of the oil and iron both increased, the ratio 
ef the two temperatures decreased. To find if this actually 
occurred, the level of the oil was reduced almost to the top 
of the iron. The results obtained are given in Table X. showing 
that, for the same watts, the temperature of the iron rises as the 
quantity of oil diminishes. The temperatures of the oil and case 
for this test are given in Table XI. 


Table X. 


Room | А Temperature rise of iron. ; 
. C ж меш, Р ат 
°C , Top. Middle, Bottom. dE or. i 
152 34-5 310 255. 303 85-0 
14:6 29-0 26:0 215 255 72˙0 
15:1 91:8 19:6 160 |! 191 555 
15:0 16:0 154 120 ` 145 j 390 
Table XI. 
Tempera Ў | 
ture of Temperature rise of couples. Case. | 
ойе ч | Case. 
8 | | . 6 В Mean. 
S 31110 s 455 6'7,8 & S 5 | 
ER. © | | ы C © 
| FQ оа | | A - 
34:5 95:5 15˙4 155 15°80 15:80 25:2 25:2 252 26 110120 70 10:0 
29:0, 21:51 130, 131 13°30 13:30 210 21:0 21:0 2075 100 100 60. 87 
218/160; 92) 92 925 925 15:8 15'8 156 152 70 71 40 60 
16:0 | 12:0 T4 74 745 045 120 120 120 116 47 25 40 


In a test on the effect of oil cooling, assisted by water worm, a 
coil of lead pipe was submerged in the oil above the apparatus, with 
the object of cooling the oil by passing а stream of cold water through 
the coil. The length of piping used was 28 ft., its internal and 
external diameters being respectively 44 in. and F in. The smaller 
the diameter of the pipe, consistent with allowing sufficient water 
to pass, the more effective will be the cooling, as more surface is 
exposed to the oil for the same total cross-section of the cooling 
worm. The quantity of water supplied was measured by collecting 
it in a tank placed on a weighbridge. The supply was kept as 
nearly as possible constant at about 200 lb. per hour, corresponding 
to a velocity of 1-65 ft., or 0-5 metre per second in the worm. The 
temperatures of the ingoing and outgoing water were measured by 
thermocouples placed inside the pipe. -The temperature of the oil 
at various parts in the neighbourhood of the water worm was also 
measured. The results of this test are shown in Table XII. 
The power was not reduced below 90 watts as the tempera- 
ture rise of the iron was already very low. The iron loss could not 
be raised above 120 watts without going bevond the limits of the 
wattmeter, and owing to lack of time it was impossible to make and 
calibrate new resistances for the purpose of reading higher inputs. 


Table XII.— 91 Cooling with Water Worm. 


1 


Room Mean Tempera- Water Tem- 


i Tempera- : | Wutts 
tempera- | rise of ture of oil supply ture of perature; input 
ture. iron. | at worm. in cold water, rise of to 
SG: eC. | "C.  .Ib/hr. supply. | water. | iron. 
16:7 | 16:5 210 196 130 | 1°C. | 1l5 
15:0 14-0 20-2 198 135 | 08 | 90 


The above results, however, are sufficient to show how exceed- 
ingly effective this method of cooling is, as the water rapidly absorbs 
the heat from the oil without rising greatly in temperature, due to 
its high specific heat. 

The main conclusions to be drawn from the foregoing tests may 
be summarised briefly. By far the most effective method of cooling 
transformers is that of oil cooling, assisted by the circulation of cold 
water through a coil of pipes immersed in the oil. As the water 
absorbs a high percentage of the total energy loss, it is unnecessary 


Table XIII. 
Condition of cooling. Coefficient of conductivity. a 
„ (13x107 to 2x10-3 for tem- M men, = 
Iron free in air ......... 1 perature rises of 20°to 60°C. f 770 to 500 


Iron enclosed in case 1125 x 107? to 1:35 x 107? lor) 900 to 740 


rises of 26° to 60° C. 


Iron cooled by air /(1:9x10-?to2:4x10-?depend-|| x)= 

blast \ ing upon volume of blast К оч) 

Oil Cooling. 

Iron to oil .............. 9:4 x 10-? | 106 
Oil to case .............. 4˙5* 10 | 220 
Case to air..... ч aa nas 5 17 * 10-8 600 
Oil to water throug ix 3 

metal piping | \ 4:5 x 10- | 220 


to provide a case with a large cooling surface. This method should, 
therefore, be adopted for large transformers when there is a good 
supply of cold water available. If this is not available the same 
water can be used continuously with the use of an outside cooling 
arrangement and a circulating pump. If, owing to a temporary 
breakdown of the pump, the water supply is stopped, no great danger 
need be apprehended, as the enormous thermal capacity of the oil 
and the water in the coil prevents any large rise in temperature for 
a considerable time. On no account should a joint be made in the 
coils inside the case, as this leads to a liability to leakage, the slightest 
trace of moisture in the oil reducing its dielectric strength very con- 
siderably. With regard to unassisted oil cooling, this is much more 
effective than any type of air cooling, as the conductivity of iron to 
oil is so much greater than to air. Dealing with the use of the 
separating sheet to assist the cooling of the transformer, it is very 
probable that more satisfactory results would have been obtained 
if the surface of the sheet had been of а dull black nature instead of 
the comparatively bright brass used, as а dull black surface is & 
worse reflector of heat than a bright surface. The cooling by air 
blast, although effective, necessitates the use of blowers and air 
filters, and further, if for any reason the blast be stopped, the tem- 
perature of the transformer will quickly rise to a dangerous degree. 
Natural cooling in air is simple and economical, but this method can 
only be applied to transformers of small size, as the energy loss, for 
the same induction and frequency, is proportional to the cube of 
the linear dimensions, whereas the cooling surface is only proportional 
to the second. power, and therefore the heat to be dissipated per 
square centimetre of surface rises rapidly with increase in size, pro- 
ducing & higher temperature rise of the transformer. 

The various values of the coefficient of conductivity obtained in 
the tests may be recapitulated (Table XIII.). The coefficient of 
resistance is also given, this figure being better for purposes of rapid 
comparison than the coefficient of conductivity. The watt tem- 
perature curves for all the Tests I. to V. are plotted in Fig. 5, and 
show the comparative efficiencies of the various methods of cooling 
the iron. The above work has only dealt with the cooling of the 
iron core of transformers. A considerable amount of heat, however, 


about equal to that of the iron loss, is contributed by its windings. . 


A similar research to the above might therefore be conducted with 


the object of determining the conductivity coefficients for various 


types of coils—concentric and sandwiched—under similar conditions 
of cooling to those employed in this research. 
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ELECTRIC TRAMWAY PROBLEMS. 


At the twenty-eighth annual convention of the American Street 
and Interurban Railway Engineering Association, held a short 
time ago at Denver, alarge number of important Papers and reports 
were presented. Some of these were concerned with purely traffic 
considerations, but many dealt with engineering features. 

The relation between the weight of cars and operating expenses 
was discussed in а Paper by Mr. M. V. Ayres, electrical engineer to 
the Boston and Worcester Street Railway. Efforts to obtain infor- 
mation based on actual testa having proved largely unsuccessful, the 
author devotes the larger part of his Paper to a theoretical dis- 
cussion. An increase in car weights will cause an increase in the cost 
of (1) power, (2) car repairs, (3) track repairs, and (4) distribution 
system. Їп regard to power consumption Fig. 2 shows the energy 
per ton-mile for cars of various weights from 12-5 to 50 tons operating 
on various schedule speeds and on speed-time curves of shapes similar 
to the curves X, Y and Z of Fig. 1. For frequent stop service on 
elevated railways or interurban service, when the schedule speed is 
forced up to about the highest point permitted by the frequency of 
stops, the result is probably represented by the dotted line of Fig. 2, 
the conditions being intermediate between the curves of Y and Z. The 
equation of this line is E=0-5+0-075W. For ordinary city condi- 
tions the line for 10 miles per hour and curve Y represent more 
nearly the approximate consumption. The efficiency of transmission 
may be taken as 75 per cent. in working out the cost of the energy 
consumption. 

Next as to ca’ repairs, the author gives 0-23 + 0-035W as the cost 
in pence рег car-mile. Track repairs аге given as 0:215+0-013W 
pence per car-mile ; fixed charges on power plant as 0-166 + 0-025W ; 
and fixed charges on distribution system as 0-16 + 0-01W pence per 
car-mile respectively. The total cost as affected by car weight is 
therefore of the form a--bW," and the average values stated above 
give this cost as (1:05 70-133 W) pence per car-mile. General 
experience shows that in large city systems 2-5d. per lb. per year 
represents the cost of conveying the cars over the track the figure 
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for interurban conditions being-3:75d. The author concludes, there- 
fore, that it is a good investment to spend a great deal of time and 
money in solving the problems of producing lighter cars, and states 
that a saving of 1 ton in the weight of а car is probably worth £200 
in its first cost, providing seating capacity, safety and speed are un- 
affected. | 

He also remarks that interest in the subject of reducing car weights 
seems to have been rapidly developing during the past year or two. 
A number of operating companies have been investigating methods of 
reducing weights and have made encouraging progress. One com- 
pany has designed a malleable iron body bolster to take the place of a 
-built-up steel plate bolster for its standard cars. Another company 
has just contracted for new cars which are 2 ft. longer than their old 
standard, and 2,000 Ib. lighter, besides being undoubtedly stronger. 
This result is attained by a partial steel frame construction and the 
use of a turtleback roof in place of the monitor deck. One large 
company has contracted for new cars to be 4,000 lb. lighter than cars 
of the same size now in use. 

In every case where information is available, car weights have been 
reduced by substituting steel in place of wood. Electric equipment 
can undoubtedly be reduced in weight. Probably the greatest 
reduction can be accomplished by designing motors for large com- 
mutating capacity and using forced ventilation. It is possible that 
radically new designs may be made, permitting of lighter construc- 
tion. Perhaps a combined motor and truck built as one machine 
may solve some of the motor and truck problems. | 

In a report on Power Distribution," presented at the convention, 


the committee recommend for roads with frequent service а 


211,600 circ. mil (0-166 sq. in.) grooved wire of American standard 


section (Fig. 3). A practical specification for trolley wir 10t ye 
been decided on. For round trolley wires a clinched epi pris 5 
mended. The committee consider it economical practice to change 
insulators that are defective, but that have not yet totally broken 
down. With this end in view а method of testing faulty insulators 
has been devised and is giving good results. Two phosphor bronze 
springs are supported from & wooden cross-arm near the top of the 
trolley pole on а car. These springs are well insulated from the 
trolley polé and are made so flexible that they will not catch in the 
overhead work. As the car is run along the line the springs come in 
contact with the span wires on each side of the hanger. А wire 
leading down from the springs is connected through a relay to earth 
when it is desired to test the hanger. Leakage through the hanger 
actuates the relay апа through а secondary circuit is recorded on a 
piece of moving paper. Where iron poles are used and it is desirable 
to test the strain insulators in the span wires, the wire leading from 
the springs is made alive from the trolley through the relay, hence in 
passing under an earthed span the relay will be actuated as before 
It is necessary on a single track road to run over the line twice to get 8 
complete test of span and hanger insulation. Оп a double track 
line it is necessary to run down one track testing the hanger insula- 
d and ар the other е testing the strain insulators. Ву means 
of adjustable resistance the relay can be set s it wi 
ff у o that it will work at any 
In regard to third rail construction, impregnated wooden blocks 
45 have been given à trial for 
insulators instead of porce- 
| lain, &c., with excellent re- 
5 sults. Further experimenta- 
tion is desirable. For catenary 
10 construction the 211,600 circ. 
mil grooved trolley wire is re- 
commended; also the use of 
59 galvanised iron mechanical 
clips and some form of rigid 
x suspender. The permissible 
05 spacing should be 30 ft., and 


Kw.-hour per mil». 
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the suspender tightly fastened to the catenary. For the messenger 
cable high strength galvanised steel should be used. One interurban 
company is installing a line in which thejmessenger cable is 500,000 
circ. mil copper feeder. Figures indicate that this cable is strong 
enough for all strains to which it will probably be subjected, and ite 
use considerably cheapens the first cost of construction. The use of 
porcelain insulators wherever possible for lines carrying over 600 
volts is recommended, and also the use of under-the-fish-plate bonds 
for girder rails in paved streets for new construction, and bonds out- 
side the plates for repair work. 

A series of questions was sent to various companies belonging to 
the Association. The tabulated replies in connection with rail 
joints show that the estimated life of cast weld joints varies from 
10 years to the whole life of the rail. The best mechanical joints are 
stated to have only a life of from 3 to 5 years. In the case of the 
Schenectady Railway Co., of 1,325 joints electrically welded in 
September, 1905, about 1 per cent. had developed breaks by June 
1909. The opinions in regard to how long concrete should be allowed 
to set, under and between rails. before allowing cars to run over same 
varied from 15 hours to at least 10 days. The life of closed cars is 


stated as from 12 to 20 years; whilst the replies to a question as to 


the percentage allowance to be made each}year for the depreciation 
of cars vary from 5 or 6 per cent. to 15 per cent., the final value of 
the car after its useful life being usually considered as practically 
nothing. Some companies state the life of trolley wheels as 10,000 
to 12,000 miles; others only allow about 6,000 miles. As to the 
life of car wheels, that of steel-tyred wheels is variously stated as 
90,000, 150,000 and 250,000 miles; whilst cast-iron wheels are 
generally believed to last only 40,000 miles. 
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PEUKERT'S HIGH-FREQUENCY GENERATOR FOR 
WIRELESS TELEGRAPHY ON THE QUENCHED 
SPARK METHOD. 


BY L. H. WALTER, M.A. 


Recent developments of the spark method, such as Mar- 
coni's disc generator and the short spark arrangements employ- 
ing Wien's method of excitation by impact. exemplified in the 
von Lepel and Telefunken dischargers, have lately found 
increasing employment in practice. the. great sharpness of tuning 
attainable bv the arc method at its best, being approximated 
in this way, while at the same time the apparatus is simpler 
and more suitable for meeting the severe conditions of prac- 
tical work. It is interesting to note. therefore, that a novel 
arrangement for producing practically undamped oscillations 
has been devised bv Prof. W. Peukert, of Brunswick, which has 
the merit of extreme simplicity combined with great constancy 
in operation. 

An exhaustive investigation into a high-frequency gene- 
rator of this type has been carried out һу Dr. А. Wasmus. who 
has published an account of his research in a Dissertation pre- 
sented to the Brunswick Technische Hochschule. By the 
courtesv of Prof. Peukert the writer 1з enabled to review the 
ma1n features of this investigation. 

Development of the Peukert Generator.—The idea arose as a 
result of Steidles' work* on contact between a rotating oil- 
covered disc and a spring pressing against the latter. Two 
early experimental arrangements are described which led up to 
the form shown diagrammatically in Fig. 1, which gives a 
sectional elevation of the generator used for the experiments. 
А is a fixed iron disc which is capable of axial adjustment; the 


disc and support are insulated from the bed-plate. B is a 
similar disc, mounted so as to be capable of rotating, axial 
displacement being prevented by the conical bearing C. Con- 
tact with the bed-plate is secured by means of a brush bearing 
on the slip-ring D. The distance between the faces of the discs 
is adjusted by means of an epicvclic gear, E. Oil is fed in 
through the funnel F and distributes itself equallv, during 
the rotation, over the surface of the discs, covering these with 
a capillarv layer without filling up the interspace. 


Statical Behaviour of the Spark-gap.—With the discs at rest 
and separated by about у, mm., on applying a gradually in- 
creasing voltage from direct- current mains, à discharge sets in 
at 250 volts in the form of minute sparks. On reducing the 
resistance in circuit, the voltage being kept constant, a con- 
tinuous change of resistance does not alwavs produce a con- 
tinuous change in the current and P.D. at the dises. Large 
changes of resistance are at first onlv followed by small changes 
in the current. until at a certain point the P.D. falls off to a 
fraction of а volt. At the same time the mechanism of the 
discharge changes. In place of numerous spark bridges the 
current passes at a single spot опу, in the form of an аге. If 
the current is increased, or if a certain current 1s left on a little 
time, the arc disappears without the current path being broken. 
The conduction in such a case has all the characteristics of 
metallic conduction. The static characteristic of the process 
shows that the P.D. between the discs falls sharply at first 
from about 0-4 volt with J ampere down to 0-25 volt at 4 am- 
pere. and then more slowly to a minimum of 0:16 volt at 


* ** Elektrotechn. Zeitschrift, p. 679, 1905. 
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9 amperes, above which it rises equallv slowly to 0-2 volt at 
7 amperes. This behaviour is the same whether the discs are 
dry or covered with oil, but the effect is more regular in the 
latter case. 

With one of the discs in rotation the characteristic of the 
conduction runs considerably higher, the arc, in fact, is drawn 
out by the slow rotation of the one electrode and itself rotates 
with a small amount of slip relativelv to the rotation of the 
disc. On increasing the speed of rotation of the disc still 
further the arc is resolved entirely into sparks whose paths lie 
on a circle. The rotation hence causes the arrangement to 
function as an interrupter, and that with the greatest regularity. 

Characteristic curves of such a spark-arc were obtained for 
several different applied voltages, the speed of rotation of the 
disc being constant at 800 revs. per nin. Examination of 
these curves shows that the behaviouris the same asin the case 
of the metallic are: the voltage across the electrodes is depen- 
dent upon the spark length. In the experiments with constant 
current (2 amperes) and constant speed of rotation (800 revs. 
per min. ) {һе P.D. across the electrodes ranged from 40 volts 
with a h mm. gap up to 60 volts with a gap of “ mm.; the 
speed of rotation has, however. no noticeable effect on the P.D. 
across the discs. 

The resemblance in behaviour to that of the arc is also main- 
tained when the discs are joined to an oscillatory shunt circuit, 


but only within certain limits. Undamped oscillations can be. 


obtained only when the applied direct current is greater than 
5 amperes; the energy obtained is, however, verv small. 
Below this value the gap maintains no lasting state of oscilla- 


Fia. 2. Fic. 3 


tion, the operation resembling more that of the usual charging 
up, and damped discharge of condensers. In this way one 
obtains groups of strongly damped oscillations, owing to the 
high spark resistance, the frequency of the groups depending 
on the constants of the charging circuit. Theory shows that 
the number of oscillation groups increases, and hence the in- 
tervals between two groups grows smaller as the E.M.F. of 
the supply increases, as the discharge voltage of the gap 
decreases and as the capacity diminishes. The high- frequency 
oscillations generated in this wav are hence not suited for use 
in those cases where sharp resonance is requisite. The re- 
sonance curves obtained by means of a loosely coupled measur- 
ing circuit containing a thermo-junction are verv broad; 
those obtained with the experimental apparatus showed. 
further, several irregularly distributed and deformed maxima. 
As the result of special tests to settle this point it is considered 
probable that the iron bed-plate of the apparatus itself func- 
tioned as an oscillatory circuit and altered the relations of the 
other circuit. 

If. however, the primary circuit I. (see Fig. 2) is coupled, by 
Wien's method, with a tuned circuit. II., the latter is excited 
bv “impact,” and investigation shows that as regards fre- 
quency and damping. the secondary oscillation is entirely 
independent of the primary, and is only determined bv the 
constants of its own circuit. This is shown bv the fact that 
damping of the secondary has the same value before being 
coupled as after. With the measuring circuit loosely coupled 
with circuit IL. it was found that, even with the closest copling 
between circuits I. and II., the coupling wave did not appear. 
It is, further. found that the energy transferred to the secondary 
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circuit increases continuously with increase in the closeness of 
the coupling. The special form of spark-gap described thus 
forms, when used with Wien's impact excitation method, a 
most serviceable generator of undamped or practically un- 
damped oscillations. 


Methods of Measurement. — The inductance coils employed 
to alter the constants of the primary circuit consisted of three 
sections, each of five turns of stranded wire with 84 strands 
0-02 sq. mm. in cross-section, which were fastened on a card- 
board frame. The self-inductances of these were found to be 
as follows: L, (5 turns) = 22,300 cm., L (10 turns) = 44,600 em., 
L, (15 turns)—66,900 em. The capacities used (two with 
glass and one with mica as dielectric) had the values C,— 
0-04 mfd., C. = 0-49 mfd., C, —0-85 mfd. A special calorimeter 
was made to measure the energy withdrawable from the oscil- 
latory circuit, the heating element consisting of a 1; mm. silver 
wire of 36 ohms resistance, wound on a glass rod and immersed 
in petroleum, arrangements for stirring the oil and for cooling 
off the calorimeter after use being provided. The calorimeter 
had a range of measurement of from 40 to 400 watts. 

An experiment was made to determine the rate of charging 
up of the condenser—in other words. to count the number of 
sparks per second passing between the discs. For this purpose 
a modified form of apparatus was devised with the object of 
securing a sufficient separation of the spark records. А dark 
slide with a 9 cm. x 12 cm. dry plate was soldered to the spindle 
of a small 2,500 revs. per min. electric motor, and while the 
plate revolved in the dark a needle point connected to a circuit 
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coupled with the secondary circuit was caused to travel radially 
over the plate; the plate was thus affected by the radiation 
at each impact.“ On developing the plate the marks are 
recognised as closely wound spiral lines formed of regularly 
spaced dots. Under the microscope. for instance, 22 points 
were counted in 4 mm., lvingon an approximate circle 68 mm. in 
diameter. The total number of points on the circle was, there- 
fore, 3-14 x 68x 22/4 — 1,174, and since one revolution takes 
60/2,500 —0-024 second, there were 1,174/0:024 = 48,900 dis- 
charges per second. (It is interesting to compare this figure 
for the discharge frequency with that given bv Dr. Fleming 
for the Telefunken gap—viz., 4,000 per second.) The voltage 
employed during these measurements was 450 volts. И 


Efficiency of the Generator.—The properties which make ће 
-oscillations created bv the generator suitable for use in wireless 
telegraphy and for measurement purposes do not appear in the 
oscillatory circuit in shunt to the spark-gap; it is only on 
inducing oscillations in a circuit having small damping that 
one is able to obtain oscillations giving an extraordinarily sharp 
resonance, the frequency being dependent solely upon the 
constants of this circuit, and hence determined by the con- 
struction of the circuit. The constancy of the deflection 
obtained with a galvanometer in circuit with a thermo-junction 
coupled with this circuit shows that the energy in the secondary 


<ircuit is remarkably constant, while to this is added the con- 


stancy of the frequency, which is inherent to every kind of 
impact excitation. 

That which determines the efficiency of the generator is the 
amount of energy which is withdrawable from the secondary 
circuit. In order to determine the conditions for the highest 
efficiency and the maximum useful energy, the secondary 
circuit was directly coupled to a testing circuit, III. (see Fig. 3), 
which was damped by the resistance of the calorimeter К. 
The oscillatory energy in the tertiary circuit was measured 
during the different conditions produced by varying the 
primary capacity and inductance, each in three stages, the 
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current being varied over the range from 1-3 amperes—which 
latter gave the greatest energy with the primary employed— 
up to such a current that upon increasing it by the least 
amount the spark-gap became inactive. The direct-current 
energy was arrived at very approximately by means of Weston 
instruments placed on the gap side of two iron cored choking 
coils. The spark-gap in the experiments was always the same 
length—namely, zu mm.—in order to avoid introducing 
another variable. At higher voltages, however, the spark 
length can be somewhat increased and the energy augmented 
to some extent. 
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The results of these experiments are given in 15 tables and 
sets of curves. In the first nine diagrams, relating to nine 
tests, the inductance and capacity are kept constant throughout 
each test. The curves are plotted so as to show the dependence 
of the energy t, in watts withdrawn from the oscillatory 
circuit and of the percentage efficiency 7, upon the direct- 
current watts, 201; at the electrodes and the voltage E, of the 
supplv. The remaining six diagrams are plotted so as to show 
the withdrawable energy and the efficiency, first asofthefunctions 
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capacity, the inductance being kept constant, and then as 
functions of the inductance, the capacity being kept constant. 
The table which relates to the experiment giving the highest 
efficiency is reproduced below, the corresponding diagram 
being shown in Fig. 4. For comparison the diagrams shown 
in Figs. 5 and 6 are also reproduced, since these relate to results 
obtained with the particular values of the inductance and 
capacity that were used to obtain the results of Fig. 4. 


Table I. | 
L — 44,000 cm. C— 0-04 mfd. 

Ww U's 9. 

148 — 4000 27-0 per cent. 

2214 99 1.5 „ | E,~ 225 volts. 
3244 100 30.9 „ 

170 7 ..... 44.1 „ 

235 128 54.35 „ Sa 

31 171 à 54.4 „ | E,,== 450 volts. 

520... 249 480 |, 

2522 ix ae 600 \ 

3212 195 609 „ е 

530 280 30. ) E, -- 615 volts. 

388 — 157 . 40.5 „ 

982 1530 ш... T „О | 

3100 183 . ‚54-5 ин 

400 210 . 50 K» E,— 850 volts. 

733 288 392 , 


The conclusions which Wasmus arrives at as a result of the 
examination of the first nine diagrams, of which Fig. 4 is 
typical, are as follows: — 

1. With the inductance, capacity of primary and charging 
voltage all kept constant, the withdrawable energy increases 
as the resistance in series is reduced up to a well-marked 
optimum value of the direct-current energy, and then falls with 
the direct-current energv as the resistance is further decreased. 

2. With the inductance and capacity kept constant, the 
withdrawable energy increases at first as the charging voltage 
is: raised; at 815 volts it, however, generally falls off again. 
The most favourable voltage lies between 600 and 700 volts. 

3. With the inductance and capacity kept constant the 
efficiency increases at first as the charging voltage is raised, but 
falls off again continuously for values above 615 volts. 

From the remaining six diagrams, of which Figs. 5 and 6 
are typical, it follows that— 


4. With the inductance and charging voltage kept constant 
the withdrawable energy increases with increase of the capacity, 
at. first rapidly and then more slowly. How far this result is 
affected by the damping of the condensers used is still un- 
decided. 

5. With the inductance and charging voltage kept constant 
the efficiency increases with increase of the capacity up to a 
maximum and then falls. 

6. With the capacity and charging voltage kept constant 
the withdrawable energy increases with increase of the in- 
ductance up to a maximum and then falls off. 

T. With the capacity and charging voltage kept constant the 
efficiency increases with increase of the inductance, falling off 
again at higher values of the inductance. І 


Two further facts are established: One, that the with- 
drawable energy is apparently not dependent at all on the tem- 
perature conditions at the electrodes, and, secondly, that the 
degree of coupling can be varied within wide limits without 
causing any alteration in the energv. 

The generator described possesses the great advantage that 
no attention is required over a period of many hours. During 
the experiments it was often in operation for eight hours at a 
stretch without the oscillations failing. Its construction, 
further, makes it easy, as with Marconi’s studded disc dis- 
charger, to give a definite pulsation to the oscillatorv energy, 
producing a definite note in the telephone. The discs can for 
this purpose be divided into sectors, each alternate one con- 
sisting of insultating material. Bv this means the costly high- 
frequency alternators can be dispensed with. | 

The efficiency of the generator has up to the present onlv been 
investigated for iron electrodes, but brief tests made with 
softer metals (copper, brass. &c.) gave still higher values. The 


cost of oil and driving motor for the rotating disc is negligible. 
In the case of simultaneous transmission and reception the 
noiselessness of the spark-gap is an important feature. 

The generator has now been improved and in the hands 
of the Polyfrequenz Elektricitáts Gesellschaft, who have put 
the device on the market, several different types have been 
evolved to suit different requirements. | 

The form recommended for wireless telegraphy is the typ 
“ WP" shown in Fig. 7. The disc electrodes are here placed 
horizontal instead of vertical, the discs themselves being of 
chemically pure copper or copper plated with silver. In the 
former case a few drops of alcohol are allowed to fall on the 
discs to prevent oxidation. Owing to the rotation of the one 
electrode—which is effected by the small electric motor, taking 
60 watts—no water cooling is required, even for the case where 
working is uninterrupted for 10 hours or so. With such a gap 
supplied with direct or alternating current at a pressure of 
440 up to 1,500 volts, and a capacity of 0-5 to L mfd. in the 
primary circuit, the energy is claimed to be absolutely constant 
down to the shortest wave-lengths. 

Since each gap must not be loaded with more than 4 amperes 
thereyis'anYobvious limit to the energy available with a single 


gap. But multiple gaps may be employed. In such a case 


it is only necessary to allow a voltage of 800 for each gap, so 


that with five gaps 4,000 volts is the required supply voltage. 


For high powers alternating current is preferable to direct 
current. 

The smallest size made of this type converts 1 kw. to 2 kw., 
and serves for 500 km. to 800 km. The second size, ‘the 
"light coast station” type, takes 2 kw. to 4 kw., and gives 
a range up to 1,000km. The third size converts 6 kw. to 
10 kw., and serves, with ordinary ship antenng, for up to 


distances of 4,000 km. to 5,000 km. 

In conclusion, the advantages claimed for this generator ате: 

Regulability of the spark length ; 

The spark length can always be read off easily 

Accessibility of the gap; 

All high potential parts are completely enclosed. 

To these must be added the high efficiency of conversion 

The writer is indebted to the Polyfrequenz Elektricitäts- 
Gesellschaft for the above information, and for their courtesy 
in supplying the illustration of an actual generator (Fig. 7). 


3.000 km. The largest size is the 25 kw. “ land station,” for. 
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THE MOST ECONOMICAL VACUUM IN POWER STATIONS 
EMPLOYING STEAM TURBINES AND COOLING 
TOWERS.* 


BY В. M. NEILSON. 


Summary.—The items appreciably affected by the vacuum are, as 
regards the initial cost of tho wer station, boiler plant and condens- 
ing plant; whilst the annual charges affected are the coal bill and 
interest, depreciation, maintenance, &c. The author gives curves 
showiug the relation between these items and the vacuum, and explains 
et the moet economical vacuum can be ascertained for each load 
actor. 


The advantage which turbines derive from high vacuum is well 
known, and it is а relatively easy matter to determine what is the 
best vacuum at which to run a station or а unit with existing plant. 
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Fic. 1.—ErrECT OF VACUUM A8 REGARDS INTEREST, DEPRECIATION, MAIN- 
TENANCE, RATES, TAXES AND INSURANCE ON BOILER AND CONDENSING 


PLANT. PLANT Loap Factor, 10 РЕК CENT. 


It is. however, a more complicated problem to determine what is 
the most economical vacuum for which to design a new station or 
extension of a station. The author believes that the only items in 
the initial cost of the power station which are affected by vacuum 
to an extent worth taking numerically into consideration are the 
boiler plant and the condensing plant; whilst he includes in the 
 annual;charges which are appreciably affected by vacuum the coal 
only, in addition to interest, depreciation, maintenance, &c., on the 
boiler and condensing plant. 

A station is considered in which the main units consist of three 
steam turbo-alternators, each rated at 3,000 kw., but capable of 
carrying а considerable overload, although working most economic- 
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Fic. 2.— EFFECT OF VACUUM 48 REGARDS Cost OF Солі. PLANT LOAD 
Factor, 10 PER CENT. 


ally at or near their rated capacity. Water-tube boilers are as- 
sumed, and surface condensers and electrically-driven condenser 
auxiliaries. The condensing water is assumed to be cooled in natural 
draught cooling towers and repeatedly used, the small percentage 
lost in each cycle being continually made good. 

Considering in the first place a plant load factor of 10 per cent.,t 
Fig. 1, curve B, shows how the vacuum affects the cost of interest, 


* Abstract of a Paper read before the Glasgow local section of the 
Institution of Electrical Engineers. 

By this is meant that the total units of electricity annually de- 

livered from the зќабіоп —?.є., the gross output of the generators minus 


the amount consumed in the working of the station—is 10 per cent. of 
9,000 x 24 x 365. 


depreciation, repairs, maintenance, rates, taxes and insurance on the 
boiler plant. The cost itself is not given, but only the difference 
between the cost at any vacuum and that at 27 in. vacuum.* As the 
vacuum provided for in the design of the station rises from 25 in. 
the estimated steam consumption per kilowatt-hour of the turbo- 
generators can be reduced, and hence the necessary boiler capacity 
falls; but, at high vacuum, the power consumption of the con- 
denser auxiliaries rises, and at an increasing rate, so as ultimately 
to overweigh the increasing economy of the turbo-generator. 

Curve C, Fig.1, is of thesame nature as curve B, but refers to the con- 

densing plant. This curve rises at an increasing rate as the vacuum 
provided for goes up. Curve T, in Fig. 1, is obtained by taking 
the algebraic sum of the ordinates in curves B and C, and shows 
what would be the most economical vacuum for which to design the 
station if there were no charge for coal. 
Fig. 2 expresses the cost of coal per unit delivered, according to 
the price of coal per ton. By combining Fig. 1 with Fig. 2 we 
obtain Fig. 3, which shows the aggregate variation in the items 
which vary with the vacuum ; апа the most economical vacuum is 
seen to be about 26} іп. for coal at 68. а ton, and between 27 in. 
and 27 in. for coal at 18s., intermediate prices of coal giving inter- 
mediate best vacua, 

Figs. 4 to 6 are of the same nature as Figs. 1 to 3, but refer to 
a plant load factor of 20 per cent. The relative importance of low 
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Fia. 3.—SHOWING THE MOST ECONOMICAL VACUUM FOR A PLANT LOAD 
Factor OF 10 PBR CENT. : 


first cost is much less in this case than in the previous, and the coal, 
therefore, controls the final result to a greater extent in this case 
than in the other, and the best vacuum is seen to vary from about 
261 in. with coal at 6s. to between 271 in. and 27} in. with coal at 18s. 

Corresponding curves for a plant load factor of 30 per cent. are 
given by the author, and it is seen that the final result is only slightly 
different from that with 20 per cent. load factor. The difference 
between 30 and 40 per cent. would be still less; in fact, each succes- 
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sive increase of 10 per cent. in plant load factor makes a continually 
less difference in the most economical vacuum. If, however, the 
best vacuum should be required for & plant load factor of, say, 5 
per cent., new curves should be prepared, as the difference between 
5 and 10 per cent. is about twice as great as that between 10 and 20 
percent. It may be said that, unless in very exceptional cases, the 
most economical vacuum for any plant load factor and any price of 
coal will never fall below 25 in., and never rise as high as 272 in. It 
must be remembered that this applies only to stations taking their 
condensing water from cooling towers, 

It would be possible to draw curves with the plant load factors 


* The vacua mentioned in this Paper always refer to a 30 in. baro- 
meter, 
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as abscisse and the most economical vacua as ordinates, but the 
author believes that Figs. 3 and 6 are preferable, as these indicate 
the best vacua with sufficient exactitude, while thev are also most 
useful in showing how far the best vacuum can be departed from 
without substantial disadvantage. 

As regards the method adopted by the author to obtain data for 
his curves, his plan has involved assuming an initial cost for boiler 
plant and condensing plant. in both cases for 27in. vacuum. Не 
has then made an assumption as to the variation in the steam con- 
sumption of the turbo-generators with varying vacuum, and thus, 
alowing for the varying power consumption of the condenser 
auxiliaries, and the varying hot-well temperature, he has obtained the 
increase or decrease in the boiler-plant cost consistent with the vary- 
ing aggregate of B. Th. U. required tobe given to the water per B. T. U. 
of electricity delivered. "The percentage variation in the cost of the 
condensing plant with varying vacuum has also been worked out. 


` 
er ee cae a a ШЕ БЕ ШЕ 
ee Seen See 
a 
“ 
32 + 8 —- 4 
S 
8 
SZ + 6 
-Š 
$5 +i 
мч 
о 
— мм 
T 
EX. 0 
© 
Чай. 
S — 4 
— 


Vacuum in Inches of Mercury, 
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The depreciation, repairs and maintenance on the boiler plant 
have been taken at 10 per cent., and the same figure has been assumed 
as а mean on the condensing plant, including the cooling tower. 
"even per cent. additional has been added in each case for interest, 
rates. &c., so that the total annual charge on boiler and condensing 
plant is 17 per cent. of the initial cost, which includes cost of erec- 
tion. The coal has been reckoned as of a uniform caloritic value of 
13.000 B. Th. U., so that for coal of a greater of less calorific value a 
correction must be made.* The prices of boiler and condensing 
plant vary to a certain extent, but it can be proved by trial that 
an alteration of even 10 percent. in the prices assumed will be hardly 
noticeable in the final curves. The author's curves are based on 
what is believed to be an average variation of steam consumption 
with vacuum; but the variation is not the same in all cases; it de- 
pends on (1) the type of turbine employed; (2) the connection be- 
tween the turbine and the condenser; (3) the provision made for 
utilising high vacuum in the design of the turbine. The type, design 
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and arrangement of turbines, however, do not so greatly influence 
the effect of vacuum on steam consumption below 273 in. as above 
this figure, so that the pointsof maximum sag in thecurves in Figs. 3 
and 6 are not so much affected as if these points had occurred more 
to the right. 

Ав mentioned above. the only items of cost taken numerically 
into consideration in the present investigation are coal. boiler plant 
and condensing plant. The method of ascertaining the effect of 
vacuum on these items is explained by tables in the Paper. The 
boiler plant includes boilers, superheaters, feed-water heaters, feed 
pumps, water pipes, steam piping and appliances for dealing with 
the coal and ash ; and the cost of these, including erection, has been 


power station as equivalent to the thermal value, so that coal of, say, 
11,700 B.Th.U. at, зау, 9s. а ton, may be taken as the equivalent of 
coal of 13,000 B. Th. U. at 10s. a ton. | 


taken as £3:5 per kilowatt for 27 in. vacuum. The condensing plant 
includes surface condensers, air pumps, circulating water pumps 
and natural-draught cooling towers, and all circulating water piping. 
The aggregate cost of these items has been taken as £1:4 per kilo- 
watt for 27in. vacuum. In the tables the steam consumption at 
full load per unit generated is taken ав 18·1 Ib. at 27 in. vacuum, 
and as 20]b. for the mean of varying loads. 

It may be advisable to refer to a few items of cost which are 
affected by vacuum besides the boiler and condensing plant and the 
coal. The oil consumption should be greater with high vacuum 
owing to the greater size of the condenser auxiliaries. The annual 
amount of make-up condensing water required to balance the con- 
tinual loss through evaporation and leakage, and for periodic dis- 
charge and renewal of the water, will be affected by the amount of 
water passed through the cooling tower per hour—which is greater 
the higher the vacuum—but will also be affected by the condensing 
water discharge temperature—which is lower the higher the vacuum 
—these effects will partly counterbalance each other. No allowance 
has been made for variation in the area of ground required, or in the 
cost of the buildings with varying vacuum. The higher the vacuum. 
the greater the aggregate size of the cooling towers, and therefore 
the greater the ground area required by them. On the other hand, 
high vacuum slightly reduces the ground area of the boiler house 
and also reduces the cost of the house. It is thought that the allow- 
ances which have been made for boiler plant, condensing plant and 
coal cover nearly all that is required to be taken into account, the 
other variable items, where they do not balance each other, being 
negligible. 

The present investigation is based on a station containing three 
turbo-generators, each of 3,000 kw.. but a considerable variation 
could, the author considers, be made in the aggregate power of the 
station and in the number of units installed without greatly affecting 
the locality of the most economical vacuum for the different plant 
load factors and prices of coal. The results may, however, be con- 
siderably different for stations not dependent on cooling towers, but 
obtaining cold condensing water from a river, lake, canal, or from 
the sea. 


THE THREE-PHASE INSTALLATION OF THE GREAT 
NORTHERN RAILWAY COMPANY AT CASCADE 
TUNNEL.* 

BY C. T. HUTCHINSON. 


Summary.—The author describes the electrical equipment on the 
three-phase system of the Cascade Tunnel of the Great Northern Rail- 
way, U.S.A. He refers in detail to the locomotives, power station, 
transmission lines, overhead equipment, &c., and finally discusses the 


advantages and disadvantages of the three-phase system for electric 
traction. 


The first three-phase installation on a trunk line railway in the 
United States was put into operation early in July, 1909, at the 
Cascade Mountain tunnel on the Great Northern Railway. The 
tunnel itself is 13,873 ft. long, is on a tangent and has a uniform 
gradient of 1-7 per cent. Rising to the tunnel from Leavenworth, 
32-4 miles on the east, the average grade is 1-37 per cent., whilst 
from Skykomish 24:8 miles on the west to the summit the average 
grade is 1-88 per cent. The operation of the tunnel with steam 
locomotives was at all times difficult and frequently very dangerous 
on account of the heat and smoke from the locomotives. The 
temperature changesat the top of the tunnel were very rapid, varying 
from atmospherie temperature to several hundred degrees Fahr., 
from the heat of the locomotive exhaust. For these reasons this 
tunnel was the limiting feature to the capacity of the Great Northern 
Railway for hauling freight across the mountains. The mountain 
section as a whole also fixes a limit to the capacity of the road, on 
account of the slow speed. necessitated by heavy traffic; it is im- 
possible for steam locomotives to haul heavy trains on the mountain 
at a greater speed than seven or eight miles per hour. 

The plant described herein is designed for use over the entire 
mountain division, by extending the system of conductors and 
building additional stations, and it was not designed for the operation 
of the tunnel alone. The total length of track electrically equipped 
is about six miles. 

The electric locomotive as built is shown in Fig. 1. Its principal 
data are as follows: total weight 230,000 lb., all on drivers; two 
trucks connected by а coupling, each truck having two driving 
axles; a three-phase motor connected bv twin gears to each axle’; 
gear-ratio, 426; diameter of driving wheels 60 in.; synchronous 


* Abstract of a Paper read before the American Institute of Electrical 
Engineers. 
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speed of motor 375 revs. per min., giving a speed of 15-7 miles рег 
ri hour at no load, dropping to 15 miles per hour for a load correspond- 
ing to the one-hour rating. The motors are wound for 500 volts and 
are completely enclosed and air-cooled ; clearance between stator 
and rotor, 1 in.; trolley pressure, 6,000 volts; each locomotive has 
two three-phase transformers reducing the pressure from 6,000 to 
1 ЗОО volts, arranged with taps so that 625 volts may be used on the 
4714 motor. . 

2 E The distribution of the total weight of the locomotive is as follows: 
я Two trucks 81,500 lb., one cab 30,000 lb., four motors 48,800 lb., 
ЕР ‘ight gears and gear cases 11,000 Ib., two transformers 20,800 lb., 
A two air compressors 5,800 Ib., one blower 1,300 Ib., 40 rheostats 
| - : 10,200 lb., 56 contactors 3,200 lb., miscellaneous 17,400 lb. Total 
|| Í alte” 1 230,000 Ib. The total weight per axle is therefore 57,500 1b., and the 

kore > Ж. ж а J "i 1] dead weight per axle 18,500 Ib. 
— ——.—— — 0—— 7 --w o The specification for the motors required an output of 250 H.P. 
Ти continuously for three hours with 75°С. temperature rise when 
: supplied with not more than 2,000 cubic ft. of air per minute. 
The test results of the motors show a continuous output of 375 H.P. 
at 500 volts with 1,500 cubic ft. and 400 H.P. at 625 volts, with the 
same air ; the one-hour rating of each motor at 500 volts with 1,500 
cubic ft. of air per minute is 475 H.P.; the ratio of continuous 
output to the hour-rating with 1,500 cubic ft. of air is therefore 79 per 
cent. The continuous output at 500 volts corresponds to a trac- 
tive effort of 9,350 lb. per motor, and the one-hour output to a 
tractive effort of 11,900 lb. per motor; the locomotive will, there- 
fore, give 37,400 lb. tractive effort in continuous duty, or 47,600 lb. 
tractive effort for one hour. Fig. 2 shows the characteristic curves 

of the motor, at 500 volts. 

Assuming 6 ]b. per ton train resistance, the average power of the 
locomotive will be 1-12 kw. per ton, and therefore each motor can 
carry 250 tons in continuous service on this mountain division, 
assuming there are no stops and no opportunity for cooling; or 
each locomotive could haul (4 х250— 115)— 885 tons trailing load 
if the power requirements were continuous. 

The locomotive has been tested to & maximum tractive effort of 
nearly 80, 000 Ib., corresponding to a coefficient of adhesion of 
nearly 35 per cent. With 60,000 lb., or 26 per cent., each loco- 
motive can accelerate the train of 885 tons trailing on а 2-2 per 
cent. grade, using 60 Ib. per ton as the total tractive effort; or, in 
other words, the train that a locomotive can haul, as determined 
by the average duty and safe heating limits, is just about equal 
to the train that it can accelerate on the maximum grade; that 
is, the average capacity of the locomotive and its maximum capacity 
are in the same proportion as the average duty and maximum duty. 
Making some allowance in these figures for the sake of conservatism, 
the rating of the locomotive on this division can be put at 750 tons 
trailing load. 

Each locomotive is equipped with four three-phase induction 
motors for the double truck i. e., two motors per truck. The secondary 
circuit of each motor is mounted on a shaft geared in the ratio of 
1 to 4:28 to the locomotive axle. The motors are wound for eight 
poles, and when operated at 25 cycles are driven at & speed of 375 
revs. per min. in synchronism with the generators. Control is of the 
usual Sprague-General Electric type, with independent swit.hboard, 
the motors being equipped with slip-rings for plain rheostatic control. 
This method of control was adopted because of its simplicity as com- 
pared with cascade operation of the motors or with changing the 
number of motor poles. "There are four sets of contactors, with 14 
contactors per set, four of which are used for reversing. Duplicate 
control equipments are placed at both ends of the locomotive in the 
motorman's cab, leaving the centre of the car to contain the step- 
down transformers, contactors, air compressors, switchboard, &c. 

Iron grid resistances are provided for each motor; there are 
thirteen steps in the control, but in order to reduce the number of 
contactors to the lowest possible point an unsymmetrical system is 
used. А change is made in the resistance of one phase only, in 
passing from step to step. "This arrangement in effect treats the 
three-phase circuit as a single-phase circuit ; on each step of the 
control the torque is the average of the three values of the torque of 
the separate circuits. The principal advantage of this is that 56 
contactors do the work that would otherwise require 128, thus 
effecting a great gain in the simplicity of the control apparatus. 

Four trolley poles are provided, two at either end of locomotive. 

The locomotive is of the articulated or hinged type, having 
four driving wheels on each half of the running gear, and is with- 
out guiding wheels. The running gear is not two independent 
trucks coupled together, but is more nearly comparable with the 
Mallet type of steam locomotive, in that the hinged sections are so 
rigidly connected that they tend to support each other vertically 
and guide each other in taking the curves, although the hinges are 
designed to offer minimum resistance to lateral flexure. There are 
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no springs to prevent this flexure, and the wheel base is free to 
&ccommodate itself to any curvature; the effect of this guiding 
action is to minimise the flange wear, as in the Mallet locomotive. 


GENERATING PLANT. 

The hydro-electric plant is in the Tumwater canyon of the Wenat- 
chie river, 30 miles below the tunnel and 2} miles above the town of 
Leavenworth. Water is diverted from the river about 2 miles above 
the power plant by means of a concrete dam with a 400 ft. crest, and 
of height from 11 ft. to 14 ft. Water is supplied to the wheels by 
three branches from the main line at the power house. To take up 
the shock of water hammer due to sudden changes in velocity, result- 
ing from load fluctuation, a stand pipe 183 ft. high has been con- 
structed at the end of the pipe line. 'This is surmounted by а 
tank of 38,000 cubic ft. capacity, sufficient to supply both wheels for 
one minute, until the main column of water in the pipe has had time 
to assume full velocity. The stand pipe, thus performs а dual func- 
tion in acting as а relief valve, in case of excess pressure in the pen- 
stock, and in furnishing a supply of energy to take care of sudden 
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increases in load while the water is accelerating, as well as in dissi- 
pating the excess energy in the moving water at the time of a sudden 
drop in the load. The stand pipe consists of an 8 ft. riveted steel 
exterior section and a 3 ft. 2 in. waste pipe encased in concrete. 

The power house is designed for three main units and two exciter 
units. There are now installed in the power house two main units, 
each turbine rated at 4,000 H.P., directly connected to a three-phase 
alternator. The two main units now erected, with the exciter, 
require approximately 500 cubic ft. of water per second when 
operating at full load of 8,000 н.р. giving a velocity of flow in the 
penstock of 8-7 ft. per second. 

The electric equipment at present consists of two main generating 
units, each of a nominal capacity of 2,500 kilovolt-amperes at 
375 revs. per min., 6,600 volts and 25 cycles; these machines are 
designed to have a very large overload capacity, and operate at a low 
flux density. The two exciter units have each a nominal capacity 
of 125 kw. at 750 revs. per min. They have a large overload capacity 
and frequently carry 150 per cent. overload, on account of the very 


poor regulation of the water wheels. 
the first two, has been ordered. 

The power house also contains four transformers for raising 
the pressure to 33,000 volts, each of a nominal capacity of 833 kw., 
but guaranteed to operate at 100 per cent. overload for one hour. 
Three of these units are in service, the fourth is kept as a spare. 

The switchboard apparatus is of the usual type. 

One reason leading to the use of the three-phase system was the 
possibility of regeneration; that is, of returning energy to the 
system on down grades. With the present installation it is obviously 
not possible to make any use of the energy so returned, but in order 
to prove this practically an automatic rheostat controlled by the 
speed of the generator was installed in th: power house ; when a train 
on the down grade reaches a little more than the synchronous speed, 
the electrodes of the water rheostat are automatically lowered by an 
amount proportional] to the difference between synchronous speed 
and the speed of the generator ; this throws a load on the system and 
acts as a brake to the train. The operation of this apparatus is 
entirely effectual. 

The nominal capacity of parts of this equipment, in particular of 
the transformers, may seem unusual; but it must be remembered 
that the plant is intended to operate on a load having extreme 
fluctuations, the entire load being on for, say, 15 minutes and 
then off for two or three hours, and consequently the transformers 
can be made small. The plant has operated satisfactorily with the 
exception of certain troubles with the water wheels; in particular, 
the generators have shown ability to hold their rated pressure under 
extreme variations of speed, due to the effective control of the 
Tirrill regulators. The generator fields, designed for 125 amperes, 
have frequently carried 200 to 350 amperes, and the regulators 
have held the pressure normal, in spite of fluctuations of 35 to 40 per 
cent. in speed. 


A third unit, identical with 


TRANSMISSION LINE. 


From the power house the current is transmitted at 33,000 volts 
30 miles to the sub-station at the entrance to the tunnel. Wooden 
poles 35 ft. high, on which are mounted three cross arms, carry the 
two transmission lines. The three insulators for each three- phase 
line are arranged vertically, one below the other, 35,000 volt Locke 
insulators being used and each circuit being of No. 2 B and S gauge 
hard drawn copper wire. 

The telephone line is carried on the same poles; the trans- 
mission line is not transposed, but the telephone line is transposed 
at every fifth pole. The construction of this line was completed a 
little more than a year ago, and it has stood through one winter, 
during which there were more than thirty snow and rock slides ; only 
one of these slides caused damage to the line, and in this case only one 
of the two circuits was int.rrupted; it could have been repaired 
within an hour. The same slide interrupted the operation of the 
railroad for eight to ten hours. 

The sub-station transformers are connected in Y on the high and 
in delta on the low voltage. From the sub-station current is fed at 
6,600 volts to the trolley line, which consists of two overhead wires, 
the rail being employed as the third conductor. The normal trolley 
potential is 6,600 volts, this being transformed to 500 volts for use 
at the motors. 

(To be concluded.) 


THE TITANIUM ARC.* 
BY WILLIAM S. WEEDON. 


Many years ago a series of experiments was started in order to 
determine which substance, among the materials available, would 
give the maximum light efficiency when used as arc electrodes. The 
work covered a large number of elements, compounds and mixtures, 
with considerable variation in the preliminary treatment. 

Among the substances that were tried there was none which gave 
as high efficiency in candle-power per watt as material which con- 
tained the element titanium. Of these materials the carbide of 
titanium can be obtained in the market in several forms, and this is 
probably the most convenient and important material in this work. 
‘ts varieties are given. 

1. Carbide containing more carbon than is necessary to form the 
combination TiC, in which the excess of carbon is in the form of 
graphite. 

2. Carbide containing only as much carbon as is necessary to form 
the carbide TiC, or less than this amount, the latter kind being in all 
probability a mixture of the carbide TiC and metallic titanium, a 
small amount of iron also being present. 

3. Carbide containing a rather low percentage of carbon and a 
fairly high percentage of iron. 


* Paper read before the American Electrochemical Society at New 
York, 1909. (Abbreviated. ) 
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In the early stages of the experiments the second class of material 
seemed to bo the most satisfactory, while the third class gives an arc 
which possesses certain objectionable characteristics. In particular, 
the presence of iron seems to cause unsteadiness. As is well known, 
metallic arcs are far from steady under ordinary circumstances, and 
here the iron seems to accentuate the tendency to unsteadiness, 

Characteristics of the Titanium Arc with Direct Current.—The arc, 
as obtained from the carbide, possesses an extremely luminous inner 
path, while little light is given by the outer mantle and none what- 
ever by the craters. To give the best results, the titanium carbide 


electrode should be the cathode and placed below an anode of copper, 


es 
IB 


Fic. 1.—STARTING THE ARC. 


the latter being inactive and not wasting appreciably. The light is 
almost pure white, only the faintest tinge of yellow being noticed 
when observed from a distance. 

After running for some time, there is deposited a button of 
titanium oxide on the copper anode, which causes unsteadiness at 
times. The phenomenon known as '' hissing ” or positive blow 


and the photometric measurements were made through a olear glass 
globe of the usual thickness. "e 
А study of the efficiency curves will show that titanium carbide 
arcs are most satisfactorily operated on a constant-current circuit, 
rather than on a 10w-voltage multiple circuit. 
The distribution of light from the titanium arc is quite different 
from that of tbe carbon arc. Fig, 6 will serve to show the difference 


Amperes. 
Га. 2.— VOLT- AMPERE CURVES. 


in this respect, although the figure is not drawn to scale. It is to 
be noted that flame arcs are better for street illumination than the 
ordinary carbon arc, even at the same mean spherical candle-power. 

Preparation of the Titanium Carbide Electrodes.—For the initial 
experiments the electrodes were made as follows: The lamp mate- 
rial is coarsely powdered and then pulverised in a ball mill to a high 


occurs occasionally, resulting in the production of a peculiar jet of | degree of fineness. It was then worked in a roller mill with oil, 


flame from the anode, in a consequent variation in light intensity, ' glycerine or other suitable binder. 


and in a decrease in voltage across the arc. 


After the material was tho- 


Further, another diffi- | roughly plastic it was extruded through a nozzle by means of a 


culty is caused by the formation of an oxide layer on the surface of | hydraulic press, the sticks being cut to suitable lengths. After 
the titanium carbide electrode. It will be seen that this leads to | drying at ordinary temperatures, and then in a gas oven, the elec- 


complications in starting the arc after it has been extinguished for a | trodes were fired at high temperature, preferably in ап electrio 
| furnace of the carbon-tube type. After firing, the sticks should be 


short time, since the oxide is non-conducting. 


The button on the anode does not offer serious difficulty, since a 
device by Mr. Halverson, designed for, the magnetite lamp, over- 


" 4 
Arc Length, Inches, 


Fic. 3. 


CHARACTERISTIC CURVES. 


comes this obstacle. The device referred to is an anode '' rocker " 
connected with the lamp mechanism, so that the arc plays upon one 


| firm and without cracks. If fired at too high a temperature they are 
liable to be brittle. 


Titanium Arc Lames ror DIRECT CURRENT. 


Tt was thought neceasary to copper plate the electrode to prevent 
oxidation during burning in the lamp. This phenomenon is char- 


portion of the anode while running, but strikes from another portion. ` acteristic of titanium carbide. A bare electrode oxidises at a point 
By adopting this idea of the rocker anode, it has been found possible 1 in. to } in. below the tip, the stick swells, and the top falls off. 
to strike the arc, even if the cathode and anode both have non-con- | The copper plating effectually prevented this, and did not interfere 
ducting surfaces. The method of operation is shown in Fig. 1. materially with the running of the arc. 

It will be seen that the arc is struck from the side of the lower | 
electrode just below the tip, and after the current is established the | 
electrodes return to the running position, the arc running along the : 
anode and climbing the cathode until it also is in normal position. | 
The titanium arc is а flame arc, and the efficiency increases with | 


increase in current density and with increase in arc length. The 
volt-ampere curves are given in Fig. 2, and the volt-arc-length 
curves in Fig. 3. The power consumption curves, shown in Figs. 
4 and 5, indicate that we have here & very efficient arc. At 
3 amperes, 103 volts and 1 in. arc length, we have only 0:228 watt per 
horizontal candle-power. The mean spherical candle-power at 
2°87 amperes, 95 volts (273 watts), is 535, and the mean hemi- 
spherical candle-power 737:6. Оп this basis the power consump- 
tion is 0-51 watt per mean spherical candle-power and 0:37 watt per 
mean hemispherical candle-power ; this corresponds to an efficiency 


of 1:96 mean spherical candle-power, or 2°70 mean hemispherical 


candle-power per watt. 
The electrical measurements given were made at the aro terminals, 


Fic. 6.—LiGuT DISTRIBUTION FROM CARBON AND TITANIUM ARCS. 


'The life of the carbide stick varies, of course, with the current 
density and inversely with the diameter of the electrode. At about 
3 amperes a stick } in. in diameter wastes away at the rate of 1s in. 
to W. in. per hour. 

During the running of the arc the whole of the upper surface of 
the electrode does not melt, but simply appears moist at the point 
at which the arc is playing It is certain, from a number of experi- 
ments, that metallic titanium is one ofjthé most tefraetory metals 
known. | . o 


558 |. THE ELECTRICIAN, JANUARY 14, 1910. 


- The titanium sub- oh атс with direct current.—The material 
used in these experiments was prepared in the electric furnace by 
the reduction of rutile. Its preparation is quite easy, since the 
melting point of the product is much lower than that of the carbide. 
The character of the arc is almost identical with that of the carbide 
arc, but the light is much steadier and the tip of the electrode does 
not oxidize and fall off. It is therefore not necessary to plate the 
sticks or cover them with a metallic sheath. "There are certain 
objections to this electrode, and among these are the tendency to 
form large, troublesome deposits on the anode, and the fairly rapid 
consumption of the sub-oxide stick. | 

The sub-oxide gives a light efficiency even better than that of the 
carbide. At 3:4 amperes, fin. arc length and 100 volts, 2,100 
candles (horizontal) are obtained. This gives a power consumption 
of 0:162 watt per horizontal candle-power, or an efficiency of 6:17 
horizontal candle-power per watt. The distribution of the light is 
the same as with the carbide. 

The heavy deposit on the anode is probably responsible for the 
fact that the difference in potential between the terminals is about 
15 volts higher than is the case with the carbide at equal arc length 
and current. The sub-oxide electrodes cannot well be operated 
with alternating current, this being due to difficulties caused by 
rectification. 

The above work was carried out in the research laboratory of the 
General Electric Co. 


THE BALLISTIC ELECTRODYNAMOMETER AND THE 
= TESTING OF IRON.* 
BY M. E. RICE AND B. McCOLLUM. 


Summary.—The authors describe a method of testing the hysteresis 
loss using a special electrodynamometer. The arrangement of the test 
ix first given, followed by the theory of the method. Actual tests quoted 
show that very high accuracy is obtained. In conclusion emphasis is 
laid on certain precautions which should be observed. 


Methods of measuring the hysteresis loss in iron may be grouped 
into four general classes—viz., magnetometer, ballistic galvanometer, 
wattmeter and special hysteresis meter methods. The wattmeter 
and the hysteresis meter methods are the more rapid ones, but they 
are subject to numerous sources of error. In the wattmeter method 
an eddy current loss that is very appreciable in amount and hard to 
determine even approximately is measured along with the hysteresis 
- loss; and the results are rendered still more uncertain by uncer- 
tainties in the frequency and wave shape of the applied E.M.F. 
In the special hysteresis meter methods the value of the maximum 
magnetic flux density and the distribution of the magnetic flux in 
the specimen under test are more or less uncertain. Moreover, in 
both methods another set of apparatus and a separate experiment are 
required for determining the permeability of the specimen. The 
magnetometer and the ballistic galvanometer methods, if properly 
carried out, are far more accurate than the first two, but they are 
extremely tedious. 

А new method, free from the defects mentioned above, has been 
developed, the principal instrument used being an electrodyna- 
mometer specially designed for ballistic work and having a rather 
long period of swing. The sample of iron to be tested should be 
laminated, laminations of ordinary commercial thickness being 
entirely satisfactory. The laminz should be separated by sheets 
of paper. and may be cut into the form of closed rings, the magnetic 
circuit being a closed опе; or they may be cut into the form of half 
rings and a number of them inserted into ready wound magnetising 
and test coils. the magnetising circuit in this case having short air- 
gaps in it. The latter arrangement, while not satisfactory for de- 
termining the true permeability curve, is. however, commercially 
as good for determining the hysteresis loss per cycle and the cor- 
responding value of the maximum magnetic flux density. It has, 
in addition, the advantage of enabling many different samples of 
iron to be tested in a short time when the apparatus has once been 
set up. 

To measure the hysteresis loss per cycle the circuits are arranged 
аз shown in Fig. 1. The iron ring F, is magnetised by any desired 
current which can be adjusted by the battery B or by the rheostat 
R, or by both. This current also flows through a choke coil, D, 
and the fixed or field coils F. of the electrodvnamometer. The 
secondary or test coil C, is connected in series with а resistance and 
the movable coil M, of the electrodynamometer. Reversing the switch 
5 will cause a ballistic deflection in the dynamometer. It is shown 
later that W, the energy loss per cycle in the iron, corresponding to а 


* Abstract of an article in the “© Physical Review." 


magnetising current, I, will be proportional to this ballistic deflection 
of the dynamometer, ог W К,0, where 0 is the observed deflection 
of the dynamometer and К, is а reduction factor depending upon 
the windings of the iron ring and upon the dynamometer. The value 
of К, is to be determined by discharging а condenser or а mutual 
inductance through the dynamometer. 

For determining the maximum magnetic flux density by the 
dynamometer method the circuits are arranged as shown in Fig. 2, 


assuming that a ballistic galvanometer is not available or that it is. 
desired to make the entire test with one instrument. Maintain in. 


the field coils F, of the dynamometer a separate steady current, I”, 
adjusted to a suitable value by the rheostat К’. Reversing the 
magnetising current by means of the switch S gives a deflection in 
the dynamometer, and the value B of the maximum magnetic flux 
density, corresponding to any magnctising current, I, is propor- 
tional to this deflection, or B= K“. К, is to bo determined by the 
same calibration as for K, above. 

For calibrating the dynamometer the circuits are arranged as 
shown in Fig. 2, except that the movable coil of the dynamometer 
is connected to a standard condenser instead of to the test coil C.. 
Maintain a steady current, I’, in the field coils F, of the dynamo- 
meter and discharge the condenser through the movable coil of the 
dynamometer and note the deflection 6’. If C is the capacity in 
farads of the condenser and V is the P.D. in volts to which it was 
charged, the complete expressions for the iron loss per cycle and the 
maximum magnetic flux density are, respectively, 

2n,r,CVI^ 10r CVI , E ay 
FF 


where W is given in joules per cycle, B in lines of force per square 
centimetre, n, is the number of turns in the magnetising coil, C, ; 
п, and n," are the numbers of turns in the test coil С, for the arrange- 
ments of Fig. 1 and Fig. 2 respectively ; r, and r,” are the resistances 
in the test coil circuit for the arrangements of Fig. 1 and Fig. 2 
respectively ; and a is the cross sectional area of the iron ring in 
Square centimetres. 

It is explained that the dynamometer deflection measures in reality 
the total energy loss in the iron ring and in the secondary or test coil 
circuit. Since the eddy current losses per cycle in the iron and in 
the test coil circuit vary inversely as the time required for the cycle, 
while the hysteresis loss per cycle is independent of the time required 
for a cycle, these eddy current losses, which are small in any case, 
can be reduced to a negligible amount by simply increasing the time 
required for the magnetism in the iron ring to reverse. To accom- 
plish this increase of time is the purpose of the choke coil D. "The 
loss in the test coil circuit is entirely negligible if even a moderately 
high value of r, is used. If a very high degree of accuracy is desired, 
the slight eddy current loss in joules per cycle in the iron may be 
calculated approximately from the equation W. 1-645 0B 011. 

The author next gives mathematical proofs of the equations given 
above for the iron loss per cycle and magnetic flux density. Data 
of a test made by the authors are next worked out, and give a value 
of W. 005747 joules per cycle for a maximum magnetic flux density 
of 7,548 lines of force per square centimetre. The same sample of 
iron was also tested by the ballistic galvanometer method, using the 
same value of magnetising current, the results obtained being 
W=0-05732 and B=7,552, showing a discrepancy of about one- 
fourth of 1 per cent. in the value of thc hysteresis loss by the two 
entirely different methods. A further comparison of results ob- 
tained by the two methods is also given by the authors for a series of 
tests from 3,000 to 15,000 lines per square centimetre, the readings 
agreeing to within 1 per cent., the eddy current losses being & per 
cent., or less, of the total iron loss. Hence it is evident that for all 
ordinary commercial work with laminated iron sufficient accuracy 
is obtained without correcting for eddy current losses. 

The electrod ynamometer used should be a fairly sensitive instru- 
ment, in order that the loss due to the current in the movable coil 
may be negligibly small. In the dynamometer used for these ex- 
periments the fixed coil system was made up of two coils of No. 12 
copper wire each coil containing 200 turns. These coils were of about 
12 cm. mean diameter, and were placed about 10cm. apart. The 
movable coil was a coil taken from an ordinary high sensibility 
D'Arsonval galvanometer of 1,200 ohms resistance. It was sus- 
pended between the two fixed coils by the ordinary galvanometer 
suspension with a fine spiral spring below. "The complete period of 
swing of the moving coil was about 40 seconds, and it was found 
that the ballistic deflection was not appreciably diminished by 
lengthening the time of discharge to 14 seconds. The switch S is an 
ordinary six point mercury pole changer, and should be so made as to 
close the circuit on one side before opening it on the other. The 
choke coil D is one coil of а 2 kw. transformer. When this coil is 


Steinmetz, Alternating Current Phenomena, p. 199. 
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used in series with a magnetising circuit of 5 or 6 ohms resistance, the 
eddy current losses and secondary copper losses are reduced to a 
fraction of 1 per cent of the total losses. 

It may be helpful to others using the method for the first time to 
emphasise some precautions. Four readings should be taken for 
each point, two with fixed test coil connections, the primary or mag- 
netising current being reversed once in each direction ; two with 
reversed and fixed test coil connections, the primary current being 
again reversed once in each direction as before. This procedure 
eliminates all effecta of stray magnetic fields on the iron under test 
and on the movable coil of the dynamometer. It should be fol- 
lowed in both the ballistic dynamometer method and the ballistic 
galvanometer method. and for the same reasons. It is preferable 
to set the dynamometer in such a position that a current in its 
movable coil will not cause a deflection due to the magnetic field of 
the earth. All ballistic deflections, taken by either method, should 
be corrected for damping in the usual way. If a series of readings 
is to be taken requiring a very wide variation of current in the mag- 
netising circuit, it is best to vary this current partly by changes in the 
voltage supplied rather than to. depend entirely on changes in resis- 
tance, in order that the time constant of the magnetising circuit can 
be kept large for all values of current used. This keeps the period 
of the hysteresis cycle sufficiently long to insure a small value of 
eddy current loss. The movable coil of the dynamometer should be 
very carefully shielded, or the heat radiated from the fixed coils even 
when only moderately warm may set up convection currents. More- 
over, even moderate variations of temperature cause corresponding 
variations in the resistance of the movable coi! and in the tension of 
the spiral, thus changing the calibration of the instrument and shift- 
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anode and P, as cathode. A certain amount of metallic zino is then 
precipitated from the zinc sulphate solution which dissolves in the 
mercury and so yields an amalgam. In that circuit we also put a 
milliammeter ; во that the concentration of the amalgam can be 
calculated from the duration of the current. The E.M.F. between: 
the 10 per cent. zinc amalgam and the z per cent. amalgams formed, 
and also that between pure zinc and the 10 per cent. amalgam, are 
measured by a potentiometer. Before each measurement the whole 
cell was shaken vigorously in order to stir up the zino solution and 
the amalgam. 
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ing the zero. A double walled casing will generally give satisfactory 
results. All masses of metal such as brass tubes or cases should be 
rigidly avoided in the construction of such an instrument, in order 
to avoid entirely any disturbing effects from eddy currents. 


THE ELECTROMOTIVE FORCE OF ZINC AMALGAMS.* 
BY PROF. ERNST COHEN AND W. TOMBROCK. 


Ап investigation of the zinc amalgams, whose E.M.F. will have to 
bo known accurately if the Clark cell is to be used as а standard, 
was undertaken by one of us some years ago.t The most confused 
ideas, however, still reign. In order to exclude secondary reactions 
our determinations for the measurement of the E.M.F. of different 
concentrated amalgams were carried out at 0-5 deg. The materials 
used complied. with high demand as to purity. Chemically pure 
zino possesses towards the solution of its salts а sharply defined 
potential, but only when it has been deposited electrolytically in 
dendritic or fungoid form. Wereplaced it by a 10 per cent. amalgam 
such as is used in Clark's normal cells and constructed H-shaped 
cella according to the scheme : 


Zinc amalgam Dilute solution 
10 per cent. of 
by weight ZnSO, 


The æ per cent. amalgams (between 2:5 and 6 per cent.) were 
prepared by weighing and melting the materials with special pre- 
cautions. The amalgams were then introduced into the H-shaped 
cells; For amalgams of lower concentration the apparatus illus- 
trated was used. On the bottom of the right limb is placed a 
10 per cent. zinc amalgam and in the left limb a weighed amount of 
pure mercury. The whole is filled up with a solution of zinc sulphate 
not saturated at 0-5 deg. Two rods, I, I, of chemically pure zinc 
are connected with the terminals Zn, and Zn,, while P, and P, lead 
to the mercury and the 10 per cent. amalgam respectively. The 
apparatus is placed in a thermostat (0-5 deg.) and Zn, and P, are 
now put in a circuit in which is placed an accumulator with a resis- 
tance coil, in such & manner that on closing the same, Zn, acts as 


Zinc amalgam 
x per cent. 
by weight 


* Abstract of a Paper in the ** Proceedings" of the Royal Academy of 
Amsterdam. 
t“ Electrochemical and Metallurgical Industry," 5, 93 (1907). 


APPARATUS USED FOR TEsTING ZINC AMALGAMB. 


Readings taken by the authors show how little defined is the 
potential of pure zinc. А number of tables are given in the Paper, 
four being reproduced herewith. 'The times given are hours after 
the construction of the cells. The + and — signs placed before 
the P.D. indicate that the least concentrated amalgam forms the . 
positive or the negative pole respectively of the cell investigated. p 


Table 1. Table II. 
10 per cent. amalgam—2-57 per сепі.|10 per cent. amalgam——4-34 per cent. 
amalgam. amalgam. 
E.M.F. in volts. |  EMEinvolte — 
Time w cu pes 
Cell I. Cell II. Cen v | Cell VI 
0 — 0-0003 — 0-0003 0 +0-0007 ; 0-0000 
0-5 0-0000 0-0000 0-5 | --0-0001 0-0000 
3:5 +0-0001 0.0000 | 21-3 0-0000 0-0000 
11:75 | 400001 40000 |... 2 ир 
22.25 —0-0001 0:0000 | | 
Table III. [ Table IV. 
10 per cent. amalgam—20-34 per ^10 per cent. amalgam—60 per cen. 
cent. amalgam. _ | amalgam. 
IH. M. F. in volts. E. M. F. in volts. 
Time — Time. Se ge ee ее сч c ы ү 
Cell IX. Cell X. Cell XIII. | Cell XIV. 
0 4-0-0001 0-000 | 0 -- 0-0008 | 4-0-0007 
3-5 +0-0004 40-0004 70 400006 + 0-0006 
TO | 40-0001 --0-0001 | 135 | +0-0001 +0-0001 
3-5 +0-0001 +00001 | 290 +0-0001 +0-0010 
" m ей 47.75 +0-0009 +0-0009 


А —— M —— ——— 
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The previous measurements of Ernst Cohen have taught us that 


at 0 deg. the P. D. between pure (dendritic) zinc and the 10 per cent. 


amalgam amounts to 0-000488 volts, the zinc forming the negative 
pole. From the above measurements we may conclude that in the 
cases where a P.D. between zinc and zinc amalgams does exist, this 
is always of such & nature that the zinc forms the negative pole. 
All the objections arising from the fact that previous observations 
have been made with materials insufficiently electrically defined 


| are thus removed and the explanations " given for the occurrence ` 


of polor exchange also no longer count. 
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ELECTRICITY SUPPLY TABLES AND DATA. 


The first of the valuable Series of comprehensive Tables of Statistical 
and Engineering Data relating to Electricity Supply Undertakings of 
the United Kingdom for Lighting, Power and Traction was published 
(Gratis) with the issue of The Electrician °’ for Dec. 31. This 
Supplement (Table III.) dealt with the Electric Power Undertakings 
and included sketch maps of each of the areas covered by the powers 
acquired by the respective Companies, corrected to date. 

The second, third and fourth Tables (Tables IV., V. and VI.), 
giving complete Engineering Data of the Electric Tramways and 
Railways of the United Kingdom are published (Gratis) with 
our current issue. The fifth (Table I.), giving details of Elec- 
trieity Supply Undertakings without Tramway Load, will be 
published (Gratis) with our issue for January 21; the sixth (Tables 
Ia. and II.) dealing with Electricity Supply Undertakings with Com- 
bined Lighting and Traction Load, and with Towns taking Elec- 
tricity Supply in Bulk, will be published (Gratis) with our issue for 
January 28. On February 18 will be issued (Gratis) а Complete 
Index to the above. 

Tables VII. and VIIL, giving details of Electricity Works and 
Electric Tramways and Railways in the Colonies, and at some im- 
portant places abroad, will be issued on February 11. 


ELECTRIC LIGHTING, TELEGRAPHY, AND OTHER 
APPLICATIONS OF ELECTRICITY IN 1909. 


It was inevitable that the lighting events of 1909 should 
appear dull in comparison with those of the two or three 
years immediately preceding. For in the past year no 
metal filament lamp has been exploited, and, further, the 
meteoric progress made by this appliance in the early days 
of its existence has naturally not been maintained. The 
time when each day brought its new metal filament lamp is 
now past. Some of these meteors have disappeared, others 
have been industrially developed and are now working with 
success. The metal filament lamp has, in fact, during the 
year, settled down to a more ог less normal rate of develop- 
ment. Many of the initial difficulties as regards manu- 
facture, strength and voltage have been overcome, so that 
except in low candle-power units on/high. pressures this 
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lamp can now be universally used with success. 
capabilities of these lamps under various working conditions 
were well brought out in a Paper read by Mr. F. H. R. 
LAvENDER before the Birmingham local section of the Insti- 
tution of Electrical! Engineers. Thoughthe tests made were, 
perhaps, carried out under rather too theoretical conditions, 
yet the results obtained are useful and interesting at the 
present time. We were given plenty of results when these 
lamps were in their infancy, but these are the first we have 
had since they reached maturity. 

It was scarcely to be expected that such an innovation as 
the metal filament lamp would arrive on the market without 
causing some perturbations in the existing conditions. Now 
that the turmoil has settled down somewhat, we are able to 
perceive that the two principal differences which have been 
caused by its introduction are that greater care will be 
taken, in fact will have to be taken, if we are not to suffer 
optically by the abuse of light; and that many supply engi- 
neers awakened by the reduction in their lighting load, 
due to the increasing use of these lamps, have inaugurated 
а vigorous campaign to induce the inhabitants of their 
districts to employ electrical energy more freely, not only 
for lighting, but for heating, cooking and other domestic 
purposes. 

The danger to the general eyesight which arises from the 
present indiscriminate use of artificial lighting by high power 
units has been receiving great attention lately, and is now 
fully recognised in technical circles. That it has not been 
recognised sooner is due to the small attention given to 
illumination problems and a certain vagueness in the 
scientific aspects. A step forward has been made by the 
agreement arrived at during the year to use a universal 
standard of light, to be known as the International 
Candle, but other illumination units are chaotic. During 
the year, however, & society known as the Illuminat- 
ing Engineering Society has been formed, whose object is 
to study these problems and to bring the population at 
large to a sense of the dangers they are at present running. 
Prof. S. P. THompson’s address as first president of the 
Society laid down a basis for future working. The necessitv 
for unanimity in regard to the unit of illumination was 
insisted upon, and attention was called to the importance 
of the proper lighting of schools. In days to come, when 
we really do have illumination and not glare, Prof. S. P. 
THompson’s words will be recognised as the starting point 
of this more enlightened state of affairs. 

The other effect of the metal filament lamp is more of 
engineering than scientific interest. Certain supply engi- 
neers found to their cost that their consumers fully recognised 
the advantages of the new lamp, with the result that their 
load was dropping to an alarming and altogether unpleasant 
extent. We cannot help thinking, however, that this 
temporary lull has been a blessing in disguise. In the first 
place it has led both engineers and consumers to discover 
that electrical energy can be used for other purposes than 
lighting, while on the other hand. now that the new lamp is 


cheap to buy and efficient to use, its advantages are, thanks 


to the efforts of the station engineers, becoming recognised 
by an increasing number of the public, with the result that 
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the units supplied for lighting are again on the upward 
PAPE | XS | pr | 
One advantage the metal filament lamp has undoubtedly 
conferred. It has now become possible by its use to light 
unimportant streets economically and well. We were able, 
during last October, to obtain from a number of station 
engineers, opinions on the use of metal filament lamps for 
this purpose. The almost unanimous opinion was that 
they were admirably adapted and that the metal filament 
lamp will soon be of great benefit to the industry, in spite 
of the temporary lapse caused by its introduction. | 
Street lighting in general, apart from street lighting by 
metal filament lamps, has again been receiving attention 
during the past twelve months. The flame arc lamp has 
been more than holding its own for the illumination of im- 
portant streets, and is likely to continue to do so, now that 
the initial difficulties of short life and frequent cleaning 
have been overcome. Its progress has not been un- 
challenged, however, and attempts of an exceedingly 
vigorous kind are still being made to prove the superiority 


of gas. А deputation from the Streets Committee of the 


City of London visited a number of large Continental towns, 
unaccompanied by a technical expert to examine the light- 
ing. They reported in favour of high-pressure gas lighting 
with centrally-hung lamps wherever possible—a combina- 
tion which not even our gas friends view with equanimity. 
A similarly constituted committee made some rather 
peculiar tests at Bradford, and also reported in favour of gas. 
Such operations do no good; they neither prove the 
superiority of one form of illuminant over the other nor 
demonstrate anything of any importance. 

We have at times mentioned that the introduction of the 
metal filament lamp should lead to the use of electric light 
in smaller houses than had, up to the present, been the 
case. Butasacheck in this direction there has been the cost 
of services and wiring, which high cost is necessarv to ensure 
that due safety may be obtained. During the past year it 
has, however, become possible to instal a cheap and at the 
same time safe system of wiring. This desirable state of 
things is due to the enterprise of Messrs. SIEMENS BROS., 
who have placed on the market a system of wiring posses- 
sing many advantages. It consists essentially of closely 
covering the cable with sheet copper or brass, and thus pro- 
viding a protective watertight protection at a low cost, and 
at the same time removing the many troubles due to 
condensation. The system has already received a wide 
application, and its introduction should do much to help 
the "six-light" man to see the advantages of electric lighting. 

In the endeavour to secure more consumers on their net- 
works some station engineers have begun to take upon them- 
selves the performance of work, such as wiring, which, in 
our opinion, would be more properly performed by con- 
tractors. In a recent issue we endeavoured to give some 
information representative of the view of station engineers 
on the subject, with the result that it seems the majority are 
more in favour of working in with the contractor than of 
doing the work themselves. The proper sphere of the 
supply department is to endeavour to obtain new con- 
sumers and to hire out heating and cooking apparatus, but 
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not to enter into competition with private enterprise unless 
such a course is unavoidable for efficient working. 

We mentioned above that the advent of the metal 
filament lamp had led the supply authorities to institute 
publicity departments with a view to the more prominent 
introduction of the benefits of electricity to the public. Ап 
article published some months ago in our columns showed 
that these departments were not working too well, that there 
was too much apathy, not enough confidence in the possi- 
bilities of electricity for domestic use, and not enough tech- 
nical knowledge on the part of the attendants. We hope 
this undesirable state of things will soon be changed. This 
is a class of work that to do any good must be efficient. 

Electric heating and cooking have made good progress 
during the past 12 months. The flimsiness of the apparatus 
is now being removed, though its price is still high. The 
event of the year from this standpoint was the introduction 
of the Therol" water heater, to whose advantages and 
objects we referred in our Leader of a fortnight ago. 

Good progress has been made in the use of electric power, 
a subject which is more particularly referred to in THE 
INDUSTRIAL SUPPLEMENT published with our last issue. 
Motors are now being used for the driving of widely dif- 
ferent objects, and in places far remote from skilled control. 
This being the case, it is of course necessary that adequate 
means should be taken for the protection of the attendants 
and for the general efficiency of the installation. For this 
reason the Home Office Rules dealing with the use of elec- 
tricitv in factories were promulgated and have now been in 
operation for six months. It is impossible yet to tell what 
their ultimate effect will be, but, if properly administered, 
they should, by insuring that the installation is properly 
laid down, do much to forward the employment of the 
electric drive. 

As regards electro-chemistry, much progress has been 
made, both on the scientific and practical side, especially 
the latter. The manufacture of nitrates from atmospheric 
nitrogen by electrical means is now established on a sound 
basis, while the refining of steel and the production of 
iron are other industrial processes in which electricity is 
taking a hand. Such processes, however, mostly require 
abundant and cheap power ; it is not, therefore, surprising 
that Norway, Canada, and parts of Germany and America, 
where large waterfalls are available for power purposes, 
should be selected as sites for the works performing these 
operations. 

Coming to the subject of Telephony, so far as this 
country is concerned, the shadow of the transfer of the 
National Telephone Co.'s undertaking to the State is 
over all things, and until this transfer is an accomplished 
fact no great development can be looked for. This does 
not mean, however, that anvthing that tends to improve 
the service either of the Post Office or of the National 
Company has been allowed to pass unheeded or untried. 
Both parties to the agreement of February 2, 1905, have 
worked hard in more or less competition and friendly 
rivalrv to encourage research and invention, and various 
improvements have resulted from this line of policy. 
Meanwhile, before another review of a past year’s work 
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comes to be called for, the transfer will have been completed. 


We trust that the chief point at issue, the position. and 
future of the National Telephone Co.'s officials, staff and 
employés, will have been settled in a manner satisfactory 
to a large body of experienced men. ` 

In Telegraphy there is no great technical or s-:ie*tific 
advance to be chronicled, either in. submarine or land 
working. Both systems increase apace. Several new 


submarine cables have been laid during the year, and 


two or three others are in process of laying or negotia- 
tion. А cable for which the Western Telegraph Co. 
has obtained a concession, and which will form an 


important direct link between Argentina and Europe 
via Ascension, was one of the most important cables 


that remained to be laid. The importance of these long 
submarine lines to the well-being of international com- 
merce justifies the keenness with which the negotiations 
are conducted and the satisfaction in commercial circles 


when an agreement is arrived at between the contracting 


parties. Land telegraphs in all parts of the world increase 


in length daily and improve our general telegraphic facili- 


ties. Little is heard of the Cape to Cairo telegraph, but 
this does not, we understand, mean that the labours of 


the African Trans-Continental Co. have ceased. 


The event of the wireless" year on the technical side 
has undoubtedly been the introduction of the rival systems 


due to Baron von LEPEL and Count Anco respectively; and 


the consequent discussion thereon. The germ of both 
svstems is easily traceable to WiEN's idea of exciting 
secondary oscillations by a primary impulse, highly damped. 
This idea has been developed with true Teutonic thorough- 
BARON VON LEPEL, however, 
stated that the new Telefunken “ singing-spark " system 
was a direct сору of his idea, and accused Count Arco of 
something very like double-dealing. It is sufficient to say 
that these charges were categorically denied, and that 
there the matter rests for the present, though another 
German company, the Polyfrequenz, claim that their 
interests have also been infringed equally by the Tele- 
funken and Lepel apparatus. Apart from this discussion, 
however, both these systems are of technical interest, for 
they are the direct practical outcome of an ingenious, 
theoretical idea—an outcome, if we may go bv the results 
of tests that have been made, which may have a distinct 
effect on the future of wireless telegraphy. BARON von 
LEPEL and Count Arco are, however, by no means the only 
successful inventors in the field, and by the help of many 
workers we are at last arriving by devious paths at a goal 
for which we have long been seeking, when we shall at last 
have a firm physical basis on which to build our“ wireless 
structure. 2n mS i 
On the commercial side, too, the advance of “ wire- 
less" has been very satisfactory. Various causes have 
been at work to bring about this development. The 
general ratification of the International Radiotelegraphic 
Convention has brought about a pacification of con- 
flicting interests and a general cessation of what it is 
not too much to describe as hostilities between the Govern- 
ments which held the licensing powers;and the companies 
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which owned the systems to be licensed. These more 
settled conditions have enabled attention to be concen- 


trated upon the improvement and extension of the various |. 


systems. The time is fast coming when few coast positions 
of importance will be without their wireless station, and 
few lines of steamships of first rank but will be equipped 
with a wireless installation of varying powers but of quite 
remarkable efficiency. It is not too much to claim for 
wireless telegraphy at sea that it has saved hundreds, nay 
thousands, of lives. The “ Republic and the “ Slavonia " 
are prominent examples, but they are only typical of some 
of many similar, if less serious, catastrophies averted 


by means of wireless telegraphy. So far from being a 


menace or a serious competitor with the older submarine 


service, wireless telegraphy does but help to feed the cables | 


and to enable general communication both at sea and on 
land to be extended to and from places otherwise inac- 
cessible. 


Some advance is to be recorded in wireless telephony, | 
and there are many indications that soon this development 


will take its place amongst the most important and useful 
applications of electricity of the present century. 

In one respect electrical science and industry have suffered 
more lightly in 1909 than in the two previous vears. The 
hand of death has not lain so heavily on our pioneers. In 
1909, though we did not have to suffer the loss of a Kelvin 
or an Ayrton, yet we have to mourn the death of G. E. 
BELlISS, Prof. JuLius THoMskEN, HUdH Erat Harrison, 
C. J. RoBERTSON and BARON G. von REUTER. The list is, 
indeed, singularly representative. The first name inevit- 
ably calls attention to the allied industry of steam engineer- 
ing, the next to electro-chemistry, the third to the very 
important part of every science and industry, the teaching 
of the student, the fourth to electric lighting, and the last to 
that branch of activity which depends so much on elec- 
tricity for its success—the dissemination of news. 
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Circuits and Diagrams. Ву N. H. Scungiper. Part II. 186 edition. 
(London: E. & F. N. Spon.) Pp. 75. 1s. 6d. net. 


This small book contains 69 diagrams of connections of а 
miscellaneous nature with very brief explanations. A book of 
this kind should be of use to wiremen, but its utility is marred 
by the mistakes with which it abounds, and its educational 
value would be enhanced if the internal connections of each 
piece of apparatus were shown, instead of letting the external 
cables disappear at terminals or slip-rings without апу indica- 
tion to which circuits thev lead. A number of the more serious 
errors are referred to below. 

In Fig. 2 the exciter of an alternator is shown with both ends 
of its shunt field connected to the same brush. Figs. 3 and 4 
give the connections for synchronising transformers used for 
lighting up the phase lamps employed for indicating the moment 
when two generators may be switched in parallel. A proper 
distinction between the two diagrams, which are intended to 
apply to the cases in which the synchronising should take place 
with the lamps bright and dark respectively, is not effected, as 
the main connections between the alternators and the "bus bars 
are not shown. 


In the explanation to Fig. 10 the ratio of transformation of 


the transformers should be stated, and for Fig. 14 the ratio of 


transformation should be 10 to 1, and not 20 to 1, as stated. 
In Fig. 13 the voltage between two line wires of a Y connected 
three-phase system is stated to be twice the phase voltage. 

Fig. 19 shows a wrongly connected boosting transformer. 
Fig. 47 illustrates the wiring of a three-storied house, in which, 


‘owing to a mistake in the diagram, the hall lamps would not be 


controlled by the switches provided on the landings. Fig. 51 
shows a shunt motor with its field connected to the wrong side 
of the starting resistance. Fig. 60 shows a series motor with 
no starting resistance and speed regulation effected by cutting 
out sections of the field windings with the regulating switch 
in such a position that the whole of the field windings are short- 


circuited, and Fig. 67 the unusual case of two series-wound 


three-wire direct-current generators running in parallel, the 
machines having each two poles arranged so that any un- 
balancing of the loads on the two halves of the network would 


cause the excitation of the two poles of each machine to be 


unbalanced to the same extent. 
The book should be carefully re-edited before being put into 
the hands of the beginner. A. J. M. 


Lecons D'Electrotechnique Générale. By Р. Jaxer. 3rd edition. 

"Vol. I. ‘ Généralités—Courante Continus.” (Paris: Gauthier- 

Villars.) Pp. vii.--407. Fr. 13. 

This book on continuous currents is the first volume of a 
series of three by the above author, and has now reached its 
third edition, having been revised and enlarged. The other 
two volumes are devoted to alternating currents, and are now 
in their second edition. 

In the preface to the first edition the author states clearly 
the object of his book: ''It is the physiology of machines, 
their essential properties independent of the various types, 
and the more general features of their action, that we have 
above all endeavoured to put forward. The reader, then, must 
not expect to find in this book detailed descriptions of the 
various types of apparatus now in use, or of actual installa- 
tions, but only general, precise principles. Nor does the 
author depart from his purpose. 

The whole treatment of the subject is what may be termed 
from the “abstract theoretical point of view." The book 
abounds with mathematics, although an elementary know- 
ledge of the calculus will cover all the higher mathematics used. 
There is, as the preface would indicate, а complete absence of 
descriptive matter and descriptive illustrations. The book, 
then, is not one which will appeal to the average elementary 
student, but is addressed rather to advanced students and 
others who wish to have а clear conception of the principles 
underlying the action of the various electrotechnical apparatus 
in use at the present time. 

At the end of cach chapter is a fairly extensive bibliography 
of the subject matter dealt with in the chapter. This biblio- 
graphy should prove verv useful; the author in his preface 
calls it a very modest bibliography. Had it been still more 
modest we think it would have been of even greater service., 
The chapter dealing with the electrical transmission of power, 
for example, has a bibliography consisting of 600 or 700 re- 
ferences, and the chapter itself only occupies 38 pages! We 
think the average reader would have been better pleased if a 
little judicious weeding had been done, and only the more 
useful references retained. 

The book itself is clearly printed and well arranged, and, so 
far as can be seen, fairly free from typographical errors. 

In addition to being divided into 14 chapters, the subject 
matter is further subdivided into paragraphs with clear head- 
ings and numbered consecutively throughout the book. As 
is common Continental practice, the book is supplied in a thin 
paper cover, which is certainly not suited to a book such as 
this—a book which is obviously to a certain extent a book of 
reference. | 

Dealing now with the book in detail, the first three chapters 
are devoted to а brief summary of the general laws and prin- 
ciples of mechanics and thermodynamics, to electrostatics and 
condensers, and to Ohm's law respectively. These chapters 
are well and clearly written, as, indeed, is the whole of the book. 
The three following chapters are very useful, and deal with 
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magnetism and electromagnetism, induction, and the mag- 


netisation of iron respectivelv. The paragraphs (43 and 52) 
dealing with the production.of torque and E.M.F. with slotted 
armatures are in particular worthy of mention. The next 
chapter, devoted to descriptions of the properties of the 
various materials employed in electrotechnics, contains much 
useful information. 

The following two chapters relate to the continuous-current 
dynamo, the former being devoted to the armature and arma- 
ture windings, and the latter to the calculations connected 
with the field circuit. The book not being at all“ descriptive," 
the theory relating to armature windings is attacked from quite 
a general point of view, and no attempt is made to show how 
various windings can actually be arranged, and there are no 
winding diagrams. In the chapter on the magnetic circuit 
and the calculations connected therewith it is surprising to 
find no reference whatever to Carter's work in connection with 
magnetic fringing at the air-gap ; it is even not mentioned in 
the bibliography. 

The chapter which follows on commutation and armature 
reaction is quite in keeping with the rest of the book, the treat- 
ment of both subjects being, of course, from a theoretical 
rather than an experimental ог practical standpoint. The 
remaining chapters deal with the characteristics and the con- 
nection of continuous-current dynamos, continuous-current 
motors and electrical transmission of power. The last chapter 
deals carefullv with the theoretical considerations of constant 
current and constant potential distribution of continuous 
current, and is quite one of the most useful chapters in the book. 

The book is а very good realisation of the expressed intention 
of the author, and would make а good investment for those 
who really wish to understand thoroughly the general principles 
underlying continuous-current engineering. 

Fowler's Mechanic's and Machinist's Pocket!Book and Diary, 


998 (Manchester: Scientific Publishing Co.) 6d. net. Pp. xcviii. 


As regards bulk, at any rate, the 1910 edition of this pocket 
book is a distinct advance over last vear's production, while its 
utility seems to be just as great as ever. The whole of the 
contents have been revised and amended, and à number of 
additional tables, including those dealing with logarithms, 
have been introduced. The information is well arranged and 
is easily accessible, while much of the information is of the 
useful kind. Occasionally, however, slight looseness of word- 
ing is to be found, as, for instance, when we are told that 
" Spiral gears may only be used to connect shafts whose 
centres do not intersect at any points." In technical works, 
so it seems to us, the grip which the writer has on his subject 
is reflected in true proportion in the clearness with which he 
assembles his views, and any ambiguity means that his grip 
both on his subject and his reader has, temporarily, at any rate, 
become looser. 

We are glad to see that this book has fulfilled the prophecies 
we made on its behalf in reviewing the first edition. Though 
pocket books are many, vet there should be a distinct field 
for one such as this, which does not fly too high, but gives the 
information that is required bv those for whom it is intended. 


FIVE YEARS OF ELECTRICAL THEORY.* 


BY E. E. FOURNIER D'ALBE, B.SC. 


(Concluded from page 519.) 


Electrodynamics.—The question of ether-drift probes very 
deep into the whole theory of electricity, and profoundly affects 
our interpretation of the most elementary phenomena. It is 
usual to explain clectrodynamical actions as due to the parallel 
motion of charges through the ether. If there is no ether, and 
hence no absolute motion, a parallel motion " of two particles 
is indistinguishable from absolute rest. The only alternative 
then is to ascribe all electrodynamical forces to relative motion. 


Take the case of two parallel wires conveying currents in the 


* Copyright 


same direction. - These currents consist of streams of electrons 
threading their way through the atomic network of the wire. 
On -Lorentz’s theory, the attraction between the wires 1з 
explained by the parallel motion of the electrons moving 
“ abreast ° through the ether. On the theory of relative 
motion, it must be attributed to the relative motion between 
the electrons in one wire and the positive atoms in the other. 
This would be unaffected by the motion of the earth. Ап ex- 
periment to test for an effect of the motion of the earth by 
electrodynamical action would, however, even on Lorentz's 
stationary ether theory, be inconclusive, as Lorentz assumes 
that ether-drift not only changes the dimensions of electrons, 
but also the forces between them and material atoms. This 
is one of those gratuitous ” assumptions, made ќо. bolster up 
& failing theory," which Poincaré has so eloquently denounced. 


Other Difficulties.—Whatever electromagnetic and electro- 
optic theory may be finally adopted, it must be capable of 
accounting for-all the older phenomena and for the following 
newer ones, mostly the result of crucial tests made to dis- 
criminate between rival theories. 

1. Airy's Experiment.—The aberration angle is the same 
whether the telescope is filled with air or with water, although, 
presumably, the velocity of propagation is greater in water. 

2. Fizeau's Experiment (1859).—Water moving with velocity. 


| 1 г 
и communicates to the ether a velocity (1- 15). where n is 
(This was doubted by Drude 


the refractive index of water. 
and refuted by Brace in 1905.) 

3. Ноев Experiment (improved by Babinet, Mascart and 
Jamin). —There is no difference of velocity between а beam 
moving through water with the carth’s motion and another 
moving through water against it. 

4. Lodge’s Ether-Traction Experiment (1892).—The velocity 
of light between two steel plates moving together in their own 
plane an inch apart is not increased or diminished by so much 
as the roooth part of their velocity. 

5. Lodges Magnetic Drift Experiment (1897). —A magnetic 
field causes no perceptible acceleration in a beam of light sent 
along the lines of force. 

6. Michelson and Morley’s Experiment (1887), repeated by 
Morley and Miller in 1904.—There is no difference in the velocity 
of propagation of light with the ether or against it. The ob- 
served effect does not exceed jl,th part of the effect to be 
expected from the known rate of the earth's motion. 

7. Trouton and Noble's Experiment.—A charged plate con- 
denser experiences no couple due to the earth's motion. 

8. Radiation Pressure.—Predicted by Maxwell and dis- 
covered by Nichols and Hull in 1904. Tangential radiation 
pressure in absorbing bodies predicted and discovered by 
Poynting in 1904. 

9. Rayleigh's Double Refraction Experiment (1903), repeated 
by Brace (1904).— Water and glass show no such double re- 
fraction as might be expected from the Lorentz-Fitzgerald 
contraction. 

10. Trouton and Rankine's Experiment (1908).—If the con- 
traction takes place, the resistance of a wire with its length 
perpendicular to the ether drift will be greater than when 
parallel in the ratio (12-/22) : 1. Not 2 per cent. of such an 
effect was observed. 

No doubt we shall have several more crucial experiments 
of this kind in the near future, although somewhat of a lull is 
discernible at present in this ficld of research. It may be 
admitted at once that none of the theories so far advanced are 
in agreement with all the above-mentioned results. As often 
as not we are led by what appear to be irrestible arguments to 
entirely contradictory conclusions. I propose in w hat follows 
to indicate the different directions in which a solution is 
being sought. 


Electromagnetic Mass.—While the question of the existence 
of the ether is sub judice, it їз advisable to treat electromag- 
netic questions by methods not involving the ether hypothesis. 
Or, if the ether hypothesis offers the readiest and most graphic 
mental image of the phenomena, it is,advisable to retain it 
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in its usual presentation, and to accompany it by an alternative 
presentation which does not involve the conception of the 
ether. Such an arrangement will meet all eventualities. 

The two alternative presentations of electromagnetic mass 
will then be somewhat as follows :— 


(a) On the Ether Hypothesis.—“ If I take an uncharged body 
of mass, M, at rest and set it moving with the velocity V, the 
work I shall have to do on the body is equal to the kinetic 
energy it has acquired—1z.e., to 1MV2. If, however, the body 
is charged with electricity I'shall have to do more work to set it 
moving with the same velocity, for a moving charged body 
produces magnetic force, it is surrounded by а magnetic field, 
and this field contains energy ; thus, when I set the body in 
motion I have to supply the energy for this magnetic as well 
as for the kinetic energy of the body. If the charged body 
is moving along the line OX, the magnetic force at а point, P, 
is at right angles tc the plane POX : thus the lines of magnetic 
force are circles having OX for their axis. The magnitude of 
the force at P is equal to eV sin 4/OP?, where 0 denotes the 
angle POX. Now, in a magnetic field the energy per unit 
volume at any place where the magnetic force is equal to H 
is Н?/8т. Thus the energy per unit volume at P arising 
from the magnetic force produced by the moving charge is 
eV? sin? 0/87 ОР, and by taking the sum of the energy through- 
out the volume surrounding the charge we find the amount of 
the energy in the magnetic field. If the moving body is a 
conducting sphere of radius a, a simple calculation shows that 
the energy in the magnetic field is equal to Je?V?/a. The 
energy which has to be supplied to set the sphere in motion is 
this energy plus the kinetic energy of the sphere—z.e., it is 
equal to 

e 


14mV?4 | eva ог Є +2 – у. 
2 a 2 , за 


Thus the energy is the same as if it were the kinetic energy of 
a sphere with a mass m+ (2e?/3a) instead of m. Thus the 


apparent mass of the electrified body is not m, but m a 


The seat of this increase in mass is not in the electrified body 
itself, but in the space around it, just as if the ether in that 
space were set in motion by the passage through it of the lines 
of force proceeding from the charged body, and that the in- 
crease in the mass of the charged body arose from the mass of 
the ether set in motion by the lines of electric force.““ 

The above reasoning is typical of the ether theories. “ Velo- 
city " is relative to a fixed ether. The “ magnetic energy per 
unit volume " cannot, of course, be apprehended except by 
means of ponderable matter, and may possibly be regarded 
in the near future as altogether fictitious. But it serves its 
purpose well, and the calculation of the electromagnetic mass 
is particularly elegant. 

(b) Without the Ether Hypothesis.—The only function fulfilled 
by the electromagnetic mass of a body is to enable it to resist 
acceleration or retardation—in other words, to endow it with 
kinetic energy when in motion, or increase that kinetic energy 
when the body itself has mechanical mass. Now, it is well 
known that it takes more energy to start equal currents in 
the same direction in a number of parallel wires when they are 
close together than when they are far apart. The energy re- 
quired is, in fact, directly proportional to ће “ closeness "— 
t.e., inversely proportional to the distance separating the wires. 
In a solenoid of length J, radius r and n turns the energy re- 
quired to start or stop a current, C, is 2z?n?r*C?/l. Or, since 
21 nr is the total length A of the wire, the energy required is 
2420 J. Since C=quantity per time /t, the expression is 
dimensionally equivalent to charge?x velocity*/length. In 
this expression for kinetic energy we find that Q?/l plays the 
part of a mass. It тау, therefore, be called “ electromag- 
netic mass." It is the inertia coefficient of the electrons which 
convey the current through the wire. It is the electromagnetic 
mass of the electrons. That part of it which belongs to each 


* Sir J. J. Thomson's ** Corpuscular Theory of Matter," p. 28 (Con- 


| stable, London, 1907). Sec also Sir O. Lodge, Electrons,” p. 204 (Bell, 
London, 1906). | Pi 


electron consists (1) of a portion due to the motion of surround- 
ing electrons, (2) of a portion due to its own motion. Since 
the electron has a finite size, its own motion, which constitutes 
an electric current, may be regarded as the parallel motion of a 
number of smaller charges which together constitute the charge 
of an electron. Hence the electromagnetic mass of a single 
electron, or of any charged body, is Pe*v?/a, where e is the 
charge, a the radius, v the speed and P a numerical coefficient. 

This presentation involves no ether and no “ field energy,” 
and remains in close touch with ascertained fact. . The speed 
v is measured, not with reference to an immovable ether, but 
with reference to the measuring instrumenf. 

This may look like action at a distance," and may appear 
to some like a retrograde step which sacrifices the great achieve- 
ments of Maxwell and Hertz ; but in realitv it 1s а kind of raft 
on which we may save those same achievements if the ether 
hypothesis has at any future time to be abandoned.* 


The Speed of Light.—Motion of the ether being undiscover- 
able (or, at all events, hitherto undiscovered), Lorentz cuts the 
knot by regarding it as immovable. Both he and Einstein 
regard the velocity of light as absolutely fixed. As a conse- 
quence, à moving radiating body is surrounded, not by con- 
centric wave surfaces, but by eccentric ones. Carried to its 
logical conclusion, this conception leads to the Fitzgerald- 
Lorentz shrinkage of al! moving matter, to the inequality of 
action and reaction, the inapplicabilitv of the parallelogram of 
forces, the relativity of time and simultaneity—in short, to an 
uprooting of the foundations of mechanics. Whether the ether 
hypothesis will stand this strain remains to be seen. But, lest 
there be a misconception on this matter, it should be stated 
that there is no experimental or observational evidence, 
physical or astronomical, which forces us to believe that the 
velocity of light is independent of the velocity of the source. 
For aught we know to the contrary, the speed of light may be 
superadded to that of the source, in which case the emitting 
body would, if in uniform motion, always be surrounded by 
concentric wave surfaces. mE | 

Another error to guard against is that gravitational force is 
transmitted with an infinite speed. Laplace did, indeed, 
attempt to prove this, but his assumptions were questionable, 
and Ritz has shown that one astronomical phenomenon at 
least, the motion of the perihelion of Mercury, hitherto unex- 
plained, is consistent with a rate of propagation of gravita- 
tional force equal to the speed of light. 


Identity of Mass and Energy.—The Lorentz-Einstein prin- 
ciple of relativity has a direct consequence of enormous import, 
which was first pointed out by Einstein in 1905, and recently 
(1908) elaborated by Comstock and Lewis. Einstein showed 
that the kinetic energy of a radiating body is diminished by an 
amount proportional to the radiation emitted, such diminution 
being independent of the physical properties of the body. The 
loss of kinetic energy at constant speed can only be inter- 
preted as a loss of mass. The mass of a body is a measure 
of its energy-content ; if its energy is changed by L, the mass 
is changed in the same sense by 1/9 х 10°°, energy being 
measured in ergs and mass in grammes.” | Vr 

This would make the gramme the equivalent of 9 x 10? ergs. 
The disintegration of the gramme would liberate an enormous 
amount of energy, an amount of energy equal to twice the 
kinetic energy which the gramme would possess if moving with 
the speed of light ; an amount of energy capable of lifting over 
a million tons a mile high. 

Comstock pointed out that on this basis the weight of a 
calorie at the earth's surface would be of the order of 10-1! 
dyne; and raised the question as to whether radiant energy, 
thus taken as possessing mass, also exerts an attraction upon 
other amounts of energy. If it does, then the radiant energy 
dissipated by the sun is not necessarily altogether lost to the 


At the eighty-first Naturforscher-versammlung recently held at 
Salzburg (see “Physikalische Zeitschrift,” No. 22, 1909) Einstein 
opened Fis address by supposing that the ether must now be regarded 
as a discarded hypothesis,” a statement in which all the German 
physicists present acquiesced. 

t“ Ann. der Physik," 18, p. 641, 1905, 
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solar system. Another consequence of the theory would be 
that the mass of the sun, or of any radiating body, extends as 
far as the eye can reach." The sun being a positively charged 
body, we should thus have a positive nucleus," within which 
the planets revolve, like Thomson's electrons, without, how- 
ever, the simple direct law required by spectroscopic theory. 

Gilbert Lewis goes further. He formulates а system of 
non-Newtonian mechanics, in which the mass m of a moving 
body is not the same as its mass m, when at rest. The ratio 
of the two masses is т/т,=1/,/1— 52. In this system 
momentum is mv, kinetic energy varies between 4m? at low 
velocities and эле? at the velocity of light, while the mass of a 
body is & function of the velocity, and becomes infinite at the 
velocity of light. 


New Emission Theories.—It looks as if we were about to 

witness a revival of the emission theory of light in a modified 
form. Thomson has found that ultra-violet light, instead of 
liberating electrons all over a metallic surface impartially, 
liberates them only here and there, just as if the light itself 
had a discrete structure. Planck goes so far as to maintain 
that energy itself has an atomic structure, being transferred 
in definite elementary quantities, which are, however, inversely 
proportional to the wave-length of the radiation. And now 
light 1s shown to possess momentum, kinetic energy and mass. 
What, then, is to hinder us from reviving Newton's emission 
theory ? Newton's theory got wrecked on the phenomena 
of interference ; in fact, on the evidence of periodicity in light 
which he was unable to account for. But since we have the 
vibrating or rotating electron or ion at the source, that perio- 
dicity is provided for; and polarisation is fully accounted for 
by the orientation of the orbit or path of the electron. All 
we require after that is a definite speed of emission. It is this 
definite speed which provides the stongest argument in favour 
of а uniform inter-stellar vehicle or medium, and suggests that 
amazing elasticity and density which has been so much dis- 
cussed of late. 
. The obvious difficulty that the sun and other radiating 
bodies must be constantly losing mass is met by frankly ad- 
mitting that loss, and pointing out that there are many sources 
from which the sun may recoup itself. And as regards such 
loss of mass by radiation, or by any other loss of energy, in 
terrestrial processes, it is pointed out that such loss is undis- 
coverable, being, as & rule, below the limits of measurement. 
The only case in which it becomes large enough is that of radio- 
activity, where the energy obtained from a minute quantity of 
matter is prodigious, and where a corresponding loss of mass is 
actually indicated by successive atomic weights. 


Kaufmann's Experiment. —The measurement by W. Каш- 
mann of the variation of the specific charge of B-ravs of 
radium with the speed will rank as one of the classical researches 
of electrical science. Not only was the experiment conducted 
with extreme care, but its author has given us a very full 
account of it, and ample material from which to form our own 
judgment.* The electrons projected from a radium prepara- 
tion were subjected to a double deflection, one by an electric 
field, E, and another bv a magnetic field, H. These were 
arranged in such а manner that the deflections were at right 
angles to each other. Ап electron of speed, v, and specific 
charge, e/m, shows on the photographic plate the electric deflec- 
tion y —eEa/mv?, and the simultaneous magnetic deflection 
z —eHb/mv, where a and b are constants of the : apparatus. This 
double deflection gives a point, yz. Since radium emits elec- 
trons of all sorts of speeds, other points, /“, will be hit upon 
by others, and the aggregate of all the electrons will trace out 
a parabola if m is constant, and a different curve if it is not. 
All the quantities y, z, E, H, a and b being known, the only 
unknowns are v and e/m, ‘and, since there are two equations, 
both are determined. 

—— This is the principle of Kaufmann’s famous experiment. The 

result was as interesting and Important as the preparations 
were elaborate. The curve of yz 1 nct a parabola. Therefore 
/m varies with the speed. Now there are three theories, each 


Ann. der Physik,” 19, p. 487, 1906. 


of which makes m (but not e) depend upon the speed, the 
variation being different accordingly as the electron is rigid 
(Abraham), deformed at constant volume (Bucherer), or 
shortened in the direction of motion by the amount of the 
Fitzgerald-Lorentz shrinkage (Lorentz). The mass is governed 
by the following three equations respectively :— 


glf(l1-8, 1 
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On revising the values for m according to the speed v, it is 
found that (a) and (b) agree fairly well with the photographic 
curve, while (c) shows differences of 6 or 8 per cent. But this 
result, though not quite satisfactory to апу theory of the con- 
stitution of the electron vet put forward, proves that within 
6 or 8 per cent., at all events, the mass of the electron 4s of 
purely electromagnetic origin. 

It is not advisable to attach very great importance to the 
numerical accuracy of this result, although all sources of error 
were scrupulously considered. Planck, Stark, Bestelmeyer 
and others have criticised the interpretation of the figures and 
of the general result, but the most lucid suggestion is perhaps 
one due to Comstock, who points out that a “‘ purely electro- 
magnetic mass " is meaningless unless regard be had to the 

“constraints” of the electron. Its mass is поё “ explained“ 
by means of its charge, since a body consisting of pure elec- 
tricity would explode by its own. repulsion. We must, there- 
fore, superadd something non-electric to the structure of the 
electron, and this may possibly account for the 6 or 8 per cent. 
of a margin. 

Kaufmann's result assumes a fresh interest when viewed 
in the light of the identity of mass and energy. The energy 
necessary to charge a sphere of radius a with e electrostatic 
units of electricity is 36% K᷑N. In the electron e=3-4 x 10°”, and 
a is supposed to be 10-" cım. This gives for the requisite 
energy the amount 5:8 х 10-7 eras. Now the mass of an elec- 
tron or B-particle is known to be about 0:5 х 10-27 gram at 
ordinary speeds. On Einstein's calculation this is equivalent 
to an energy of 4:5 х 10-7 erg. The agreement of these two 
values, although based upon a considerable extrapolation from 
known laws, shows, at all events, that we are working along 
converging lines. 

The conclusion, sometimes advanced on the basis of Kauf- 
mann's experiment, that all inertia is of electromagnetic 
origin, 18 not warranted (nor contradicted) by the experiment 
itself. Ritz has shown, in fact, that the experiment does not 
even prove the variability of electromagnetic mass with speed, 
since we cannot eliminate the possibility of either the electric 
or the magnetic force being affected by the speed ; the pro- 
bability is that they are. If, on the other hand, the principle 
of relativity holds good, and mass is identical with energy, 
Kaufmann’s result proves nothing with regard to the electro- 
magnetic or other nature of the mass of the electron. It simply 
proves that mass varies with the speed. The speed which we 
can impart to ordinary masses is so hopelessly below that of 
light that we cannot make a crucial experiment with matter of 
measurable weight. But since a-particles, whose weights are 
similar to those of atoms, reach about one-tenth the speed of 
light, their mass should show & variation of about 2 per cent. 
at the highest speeds, and since we cannot account for atomic 
masses electrically, a crucial experiment on a-rays holds out 
the possibility of testing the identity of matter and energy, 
and with it the principle of relativity. 

Meanwhile, the electrodynamics of moving bodies have been 
brought to a high development on the lines of relativity by 
Minkowski,* whose elaborate treatise тау be regarded as 
the standard recent work in this branch of сан. Quite 
recently P. Frankf has endeavoured to combine the relativity 
principle of Newtonian mechanies with that of electrod vnamics, 
and to build up a system of electromagnetic mechanics which 
shall satisfy both principles. 


e Göttinger Nachrichten,” 1, pp. 55-111, 1908. 
t Sitzungsberichte, Akad. Wiss., Vienna, 118, pp. 373-446, 1909. 
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Constitution of Atoms.—Since Thomson's brilliant guesses 
concerning the building up of rings of electrons within a positive 
nucleus little has been done to advance us towards a corpus- 
cular theory of matter. When we get down to atomic dimen- 
sions it is difficult to make sure that the large-scale laws of 
electric and magnetic, or even mechanical, forces stil! hold 
good. And even should we be able to imagine a mechanism 
which would completely reproduce all observed facts, that 
solution would onlv be, so to speak, a minimum limit. For 
that mechanism could be replaced by an infinite series of more 
complex mechanisms giving the same result. 

In atomic theories we аге also at the parting of the ways. 
On the relativity theorv, the constancy of mess, that bed-rock 
of chemical theory, has to b» abandoned. From the incon- 
stancy of mass to its disintegration and destruction is but а 
step. And if matter can be converted into energy, the same 
fate may conceivably be in store for the electron, the funda- 
mental.conception of modern electrical theory. 

Maxwell and Hertz gave us the finite time-rate of propagation 
of electromagnetic effects. This finite time-rate directed our 
attention towards the ether, or. at ail events, towards that 
physical space " through which those effects are conveyed. 
For a time the ether was everything, the conductor was merely 
a sign-post to direct the flow cf energy. Just now the ether 
tide is ebbing. The ether has proved peculiarly baffling and 
intractable. For every problem which it solves it presents us 
with several new ones. Some of us are getting impatiert, and 
are trying to get rid of the ether by the simple expedient of 
denying its existence. It remains to be seen whether the ether 
will reassert itself with sufficient emphasis. 

To the practical man it does not matter very much in his 
ordinary work whether the ether exists о, not. It only begins 
to matter when he gets out of his routine. Then it becomes а 
matter of importance whether actions at a distance, or lines of 
force, or Faraday tubes, or simply quantities of energy are to 
be his counting stones. And the present uncertainty must 
adversely affect the progress of electrica! discovery. In moving 
condensers, it is no longer the simplest view to consider that 
lines of force proceed from positive to negative, but rather 
that they radiate out independently in aM directions, can- 
celling each other outside the plutes.* The Poynting vector 
ceases to operate normally when a condenser moves in а 
direction perpendicular to its plates. Even Faraday's lines of 
magnetic force cannot be considered as penetrating the body 
of a steel magnet, аз we were wont to suppose, for Hering 
has shown that if a spring clasp whose ends form the terminals 
of а coil is slipped over a bar magnet and clipped off at right 
angles to the bar with the ends touching the bar during the 
motion, no current is induced in the coil, although the 
induction“ through it is very different at the beginning and 
the end of the operation. f 

From the practical man's point of view, this state of 
transition .is unsatisfactorv. But from the point of view 
of the science itself the situation is promising, and even 
inspiring. For it is jus: such situations as these which usually 
herald a mighty advance. When every avenue seems to lead 
to contradictions and absurdities, investigation is forced into 
new channels. But for this forcing the new truths about to be 
discovered would remain fer ever hidden. 


| REFERENCES TO LITERATURE. 
1.—The Ether. 


J.J. Thomson: Electromagnetic Field.“ Phil. Mag.,“ 8, p. 331, 1904. 

Morley and Miller: Fitzgerald- Lorentz Effect, Phil. Mag., 9, p. 680, 
1905. 

А. A. Michelson : Relative Motion of Earth and Ether, Phil. Mag.,“ 
8, p. 716, 1904. 

A. Schweitzer: Relative Motion of Earth and Ether, Phys. Z., 5, 
p. 809, 1904. 

W. Wien: Relative Motion of Earth and Ether, Phys. Z., 5, p. 585, 
1904. 


* See J. J. Thomson, Cambr. Philos. Soc. ** Proceedings" 15, p. 65, 
February 235, 1909. 

+ See THE ELECTRIc/AN, Vol. LX., pp. 946, 956 and 1001, April, 1908. 
The experiment usefully illustrates the reservations which have to be 
made in Maxwell's stutement of the laws of electromagnetic induction. 
Statements in terms of flux must, in special cases, be replaced by 
truer and more fundamental presentations in terme of energy. 


D. B. Brace: Double Refraction, © Phil. Mag., 7, p. 317, 1904. 
J. H. Jeans: Energy in Ether and Matter, Nature, 72, p. 293, 1905. 
E. Lecher: Current in Vacuum Tube Unaffected by Earth's Motion, 
Boltzmann Festschrift," p. 739, 1904. 
M. Brillouin: Effect of Earth's Motion on Current, * Comptes Ren- 
dus," 140, p. 1674, 1905. 
Н. Reissner: Vortex Ether, Sitz. Ber. Mathem. Ges., Berlin, 4, 
pp. 23 and 61, 1905. 
С. A. Schott: Continuous Ether, Phys. Zeitschr., 8, p. 433, 1907. 
P. Hertz: Speed of Light a Maximum, “ Góttinger Nachrichten," 3, 
p. 229, 1906. 
О. W. Richardson : Ether Flow Normal to Magnetic Force, ‘‘ Nature," 
76, p. 78, 1907. 
C. V. Burton: Strain Figures, Phil. Mag.,“ 13, p. 693, 1907. 
E. Cunningham: The Ether a Mental Image, Nature," 76, p. 222, 1907. 
W. Ritz: Electromagnetic Theory without the Ether, Ann. Chim. 
Phys.," 13, pp. 146-275, 1908. 
V. Bjerknes: New Gyrostatic Ether, Ark. för Mat., Astron. och 
Fysik,” Stockholm, 4, 3, р. 1, 1908. 
C. Somigliana : Maxwell's Stresses, N. Cimento,” 17, p. 48, 1909. 
F. Purser: Maxwell's Stresses, Proc. Royal Irish Acad., 27a, 
р. 194, 1909. 
E. T. Whittaker: Ether Constants, " British Assoc. Rep.," Dublin, p. 
629, 1908. Proc. Mathem. Soc.,“ London, I. p. 367. 1909. 
L. Silberstein: Electrons of Unlimited Volume. Ann. der Phys.,“ 
29, 3, p. 523, 1909. 
J. H. Jeans: Partition of Energy. Phil. Mag.,“ 17, p. 229, 1909. 
R. A. Lehfeldt: Treatment of Electrodynamics, “ Phil. Mag.,“ 17, 
p. 275, 1909. 
2.—Principle of Relativity. 
A. Einstein: Ann. der Physik," 17, p. 891, 1905. 
H. Minkowski: Electromagnetic Theory of Moving Bodies, Göt- 
tingen Nachrichten," 1, p. 53, 1908. 
A. Fóppl: Astronomical Forces. München Ber.,“ 34, p. 383, 1904. 
N. V. Karpen: Electric Convection, “ Ann. Chim. Phys., 2, p. 465, 
1904. 
Н. A. Lorentz : Influence of Motion upon Electric Forces,“ Amsterdam 
Acad. Versl,” 12, p. 986, 1904. ] 
E. Cohn: Moving Systems, Berlin Ber.,“ 1904, pp. 1294 and 1404, 
1904. 
A. Schuster, F. J. W. Whipple, D. Comstock: Discussion of Absolute 
Motion, Nature," 73, pp. 462, 535, 582, 1906. 
A. Schmidt: Solar Atmosphere, “ Phys. Zeitschr.,“ 7, p. 323, 1906. 
D. B. Brace: Fizeau's Experiment. Phil. Mag.," 10, p. 591, 1905. 
Kerr's Phenomenon as a Test, ** Phil. Mag.," 10, p. 71, 1905. 
G. A. Schott: Doppler Effect, Phys. Zeitschr.,“ 8, p. 292, 1907. 
L. de la Rive: Doppler's Factor, Arch. des Sciences," 22, pp. 209 
and 321, 1906. 
A. H. Bucherer: Fizeau's Experiment, Phil. Mag.,“ 13, p. 413, 1907. 
А. H. Bucherer: Confirmation of Relativity, “ Phys. Zeitschr.,“ 9, 
p. 755, 1908. 
М. Laue: Radiation of a Point Charge, Ann. der Physik., 28, 2, 
p. 436, 1909. 
M. Born: Dynamics of Moving Bodies, Ann. der Physik.,“ 28, 3, 
p. 571, 1909. 
P. Frank: Principle of Relativity, " Akad. Wiss. Wien, Sitz. Ber.," 
118, p. 373, 1909. | 
H. N Lewis: Non-Newtonian Mechanics, Technology Quarterly," 
21, p. 212, 1908. 
C. S. Hilbert: Foundations of Dynamics, ‘* Münch. Ber.,“ 34, p. 125, 
1904. 
C. Hering: Induction Experiment, ** Electrical World," March 14, 
1908; The Electrician," April 3, 1903. 


3.— Electromagnetic Maas. 


A. Einstein: Mass and Energy, Ann. der Phys., 18, p. 641, 1905. 

S. Н. Burbury : Electric Inertia, “ Phil. Mag.,“ 50, p. 243, 1905. 

О. Heaviside: Transverse Mass, “ Nature,” 72, p. 429, 1905. 

E. Wiechert: Speeds beyond Light Speed, Gött. Nachr.,“ p. 1, 1905. 

A. Sommerfeld: Negative Inertia, '* Gott. Nachr.,“ p. 201, 1905. 

A. Righi: Kaufmann's Experiment, N. Cimento,” 12, p. 247, 1906. 
** Phys. Zeitschr.," 8, p. 161, 1907. 

M. Planck: Kaufmann's Experiment, Deutsch. Phys. Gesellsch. 
Verh.," 14, p. 301, 1907. 

A. Einstein: Transverse and Longitudinal Mass, Ann. der Phys.,“ 21, 
р. 583, 1906. 

E. Cunningham : Lorentz Electron, ** Phil. Mag.." 14. p. 538, 1907. 

D. F. Comstock: Relation of Mass to Energy, Phil. Mag., 15, p. 1, 
1908. 

T. Levi-Civita: Electromagnetic Mass, N. Cimento,’ 14, p. 271, 
1907. 

А. H. Bucherer: Mass of Electron partly Mechanical.“ Phil. Mag.,“ 
15, p. 316, 1908. 

J. D. van der Waals, jun.: Inductance on the Electron Theory, 
Amsterdam Akad. Proc.,“ 10, p. 850, 1908. 

A. W. Conway: Rigid Electron. R. Irish Acad. Proc..“ 27, p. 169, 
1908. 

С. W. Oseen: Discontinuous Motion, Ark. for Mat. Astr. Fys.," 
Stockholm, 3, 14, p. 1, 1907. 


4.— Radiation. 


С. A. Schott: Radiating Electrons, “ Phil. Mag.,“ 13, p. 189, 1907. 
Н. Pellat: Variation of Mass in Radiating Electrons, “ Comptes 
Rendus," 145, p. 673, 1907. 


p" F 2 


568 THE ELECTRICIAN, JANUARY 14, 1910. 


— —Ó———————————————————————M—— . . . .. 


N. Campbell: Number of Electrons in an Atom, Cambridge Phil. 


Soc. Proc., 14, p. 287, 1907. uu | 
J. Stark: Doppler Effect in Canal Rays, Phys. Zeitschr.,“ 8, p. 79, 


1907. 
M. Planck: Dynamics of Radiation. Sitz. Вог.” Prussian Academy, 


29, p. 542, 1907. 
O. Heaviside : Radiation Pressure. Nature," 71, p. 439, 1905. 


H. Nagaoka: Dispersion by Electrons, “* Tokyo Proc.,“ 2, pp. 280, 
293, 316, 1004. | 


J. H. Poynting: Momentum of Radiation, Phil. Mag.,“ 9, p. 393, 


1905. | 
A. Righi: Magnetic Rays. Atti Accad. Lincei.“ 17,.р. 675, 1908. 


J. H. Poynting: Tangentia] Radiation Pressure, Phil. Mag., 9, 
p.169,1905. . „ . SP 

Sir J. J. Thomson: Electron Rings. Phil. Mag.,“ 6, p. 673, 1903. 

Sir J. J. Thomson: Structure of Light, Cambridge Phil Soc. 
Proc.," March 10, 1908. o. RM 

N. P. Myshkin: Radiation. Pressure, “ Jurn. Russ. Fis.-Chim. 
Obsh.," 41, 4, p. 161, 1909. Soe ek 

(The above list is not exhaustive, but the Papers themselves contain 
further references.—E. E. F.) Pur hen = е , 


LONDON TRAFFIC. 

The second Annual Report of the London Traffic Branch of the 
Board of Trade is a bulky volume consisting of 192 pages, and con- 
tains a large number of tables, statistical information, and a large 
map showing railways and tramways in Greater London. From 
the prefatory note by Sir Herbert Jeckyll, who is head of this branch, 
we gather that the staff is being increased so ag to enable inquiries 
as to the traffic problem to be extended, the ares for this examination 
amounting to about 700 square miles. 

It appears that in 1908 399,666,339 passengers were carried by 
local railway companies, 638,013,841 by tramways and 340,000,000 
by the omnibuses of the two principal companies. As the estimated 
population of Greater London is stated as 7,323,320, the average 
number of journeys per head of population per annum works out at 
188:1 for 1908, compared with 169-2 in 1907, 158:8 in 1906 and 128:7 
in 1901. It is evident that travelling is increasing at a greater rate 
than the growth of population. This is accounted for by the pre- 
sent tendency of the population to reside further from the centre of 
the city, and this tendency is encouraged by the increased facilities 
for travelling. The effect is traced to the cheapening of fares, and 
attention is called to the fact that if workmen are to be housed at 
any considerable distance from the centre of the metropolis in in- 
creasing numbers, then additional traffic facilities will be necessary, 
as even at the present time many of the workmen’s routes are 
crowded to excess during the busy hours of the day. 

The necessity for a comprehensive plan of main streets is con- 
sidered. Many street improvements have been made during the past 
fow years, but those due to the London County Council have been 
chiefly made along their tramway routes, and in this respect their 
tramway policy somewhat impedcs improvement, because it often 
necessitates the purchase of property on unfavourable terms, and 
prevents improvements in other parts of the town whore tramways 
arc not being run or projected. 

In regard to motor traffic, it is interest ing to notice the statement 
that, according to the figures now available, expenditure on the 
upkeep of roads has tended to diminish rather than to increase since 
motor vehicles came into use, notwithstanding the increased mileage 
of routes and their increased use. Apart from the motor cab, the 
motor omnibus is still maintaining its existence, and the view is 
expressed that in the near future the construction of this vehicle will 
во far have improved that it will become a very much more serious 
competitor with the electric tramway than it has been in the past. 
In that case municipal authorities owning tramways will find them- 
selves in greater difficulties, for the simple reason that the tramway 
cannot change its route without capital expenditure, and therefore 
must run ite service along definito routes, even if the traffic does not 
warrant such a service. 

From a table giving the number of licences for cabs, omnibuses and 
tramcars issued by the Commissioner of Police for the Metropolis, 
it i8 seen that the number of motor omnibuses in 1908 was 1,133, 
compared with 1,205 in 1907, this decrease being due to the amalgam- 
ation of the three principal omnibus companies. Horse omnibuses 
also decreased from 2.557 in 1907 to 2,155 in 1908. On the other 
hand, tramway cars increased from 2,172 to 2,326. It is interest- 
ing to notice that 323 horse cars were still in use in 1908; this 
figure, however, showed а reduction of 81, compared with the 
previous year. 

The mileage of tramway lines open in Greater London in 1908 
was 311, equivalent to 572 miles of single track. Of this total, only 


248 miles were within the County of London. 'The number of 
passengers carried on the tramways during the year 1908 was as 
follows :—Within the County of London, 412,913,841; in outer 
London, 225,100,000 ; total in Greater London, 638,013,841. 

The average distance covered by the 14. fare varies from 1:16 mile 
in Erith to 2:18 miles in Croydon. London County Council fares of 
Id. and upward work out at nearly 4d. per mile, but vary from an 
average of 0:517d. per mile for 14. stages to 0-439d. for 4d. stages. 

It is stated that the London County Council have long desired to 
use trailer cars on their tramways, but apparently the Board of Trade 
&re not very favourably disposed in this direction. 

Various particulars are given of the tramways in London, chiefly 
in regard to new schemes, and, in concluding this section, attention 
is drawn to the importance of through running from the point of 
view of popular convenience. It is pointed out that the London 
County Counci! neither seek to obtain running powors over the linea 
of their neighbours nor for the latter to obtain running powers over 
their own. : J | 

In dealing with railways a number of particulars are given of the 
services at present run by both steam and electric railways. It is 
pointed out that short distance suburban passenger traffic has been 
largely lost to the railways (having been taken by competing trams 
or omnibuses), and that most of the railways consider that it would 
not be worth their while to expend the capital on electrification to 
regain this traffic. It is suggested that cheap electrical power might 
easily lead to the electrical working of suburban railways. 

The remainder of the report is concerned with a comparison of the 
conditions in Paris and in London, and with a number of appendixes 
giving a large amount of information and statistics on the various 
points involved in the question referred to above. 


CORRESPONDENCE. 


METHODS AND PRACTICE IN THE GERMAN 
ELECTRICAL INDUSTRY. 


TO THE EDITOR OF THE ELECTRICIAN. 


SIR: Ina letter under the above heading, in your last issue, 
your correspondent states that our foreign investments 
bring in а return of 135 millions annually," and points out 
that this comes into this country in the form of goods. 

Eminently satisfactory as it may be, that this country should 
have an annual income of 135 millions’ worth of goods coming 
from abroad, how much better would it be if they had been 
produced in this country, a state of affairs which would be the 
case with a considerable portion of the manufactured goods if 
capital were encouraged to stay in the country instead of being 
driven to protected countries in order that it may obtain a 
fair return ?—I am, &c., 

London, Jan. 10. MANUFACTURER. 


ELECTRIC FIRES. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: As vou have from time to time called attention to the 
absurd way in which fires are attributed to electricity, we 
send you herewith copy of a letter we have had to send 
toa number of papers which had attributed a fire at Rock- 
cliffe Park, near Darlington, to electricity, and as this report 
appeared in many London papers, and, no doubt, throughout 
the provinces, we should like you to give this letter publicity.— 
] am, &c., 

Darlington, Jan. 10. Cox-WaLKER: (Lrp.). 

T. M. Cox-Walker (Sec.). 

The letter referred to is as follows :— 

In your issue giving an account of above it is stated that the cause 
of this fire was supposed to be a fusion of electric wires, and as it is 
becoming a too common practice to ascribe unknown causes of fires to 
electric wiring, we should be glad if you will make it known that in 
this instance the fire has been clearly traced to a faulty chimney flue, 
and that so far from electric lighting being the cause of the fire, it 


was actually the means of giving the first intimation through some . 


lights going out thut something was wrong, and it was not until our 
men, who were engaged on other work in the building, went into the 
false roof to ascertain the cause that the fire was discovered, which 
had already been smouldering for many hours, if not daye. 

In the interests of electric lighting generally we shall be glad if you 
will publish this letter. . 
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ELECTRIC LIGHTING AND CHRISTMAS DECORATIONS. 


Опе of the features of electric lighting is the ease with which 


tsmporary;lamps can be provided and removed without interfering 
іп any way with other fixtures. Such lighting is most generally required 
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were made by the County of London Electric Supply Co., and the 
results, as may be judged from the illustration herewith, showing a 
portion of Streatham High-road after dark, were highly satisfactory 
both from the traders’ point of view and from that of the public. 

The County of London Company are to be congratulated on the 
success attendingitheir policy of popularising electricity, and we do 


CHRISTMAS DECORATIONS AT STREATHAM. 


in shops, but there are many occasions when temporary street lighting , not doubt that the Company will reap the benefit of the publicity 


is also very effective. 
An interesting example of this is provided by the Christmas 
decorations in Streatham High-road, S.W. Temporary connections 


obtained in various parts of their supply area, where temporary 
lighting similar to that illustrated herewith was installed during the 
late festive season. 


THE WORK OF THE D.P. BATTERY CO: IN 1909. 


We have several times pointed out that the use of storage bat- 
teries in industrial work is on the increase. This contention is 
borne out by the experience of the D.P. Battery Co., who inform 
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Fic. 1.—Test or D.P. CELL, L.S.H. 29 Түрк. Mean Curves of Dis- 
. charge at 432 amperes 3-hour rate and 288 amperes 5-hour rate. 


us that their output of storage batteries of large size has 
shown no falling off during the past year. No less than 17 central 
stations have, in fact, been equipped with their cells and automatic 
reversible boosters. 

A feature noticeable in the orders placed with this company, 
other than those of the ordinary light and power character, has 
been the number of large cells required for use in the electro plating 
and copper depositing industries, in which the absolute steadiness 


| efficiency and purity of material. 
which these tests were carried out were as follows, the results being 


of discharge obtainable by the employment of secondary batterie. 
has provided a uniformity in the layer deposited, not attainable by 
other means. Railways have again been amongst the company’s 
largest customers, as storage batteries are now found applicable. to 
so many of their requirements. 

In connection with a large battery for India, one of the conditions 
of the contract was that a complete cell would be selected at ran- 
dom, and tested at the National Physical Laboratory, for capacity, 
The general conditions under 


shown in the accompanying curves. 
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Immediately after the cell was put up it was given а first charge 
equivalent to about 56 hours at the normal charging current of 
350 amperes until the voltage of the cell on charge had risen to' 
2:69 volts. Throughout the tests the cell was charged at 350 
amperes. The cell was discharged at 432 amperes (three-hour rate) 
until it was found to have reached a steady state. "The curve given 
for this rate of discharge (Fig. 1) represents the last two discharges 
which were nearly identical. It was then discharged once at 288' 
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amperes (five-hour rate) several times at 162 amperes (10 hour rate), | this system is inadmissible owing to the disturbing effects of capa- | 


and once at 980 amperes (one-hour rate). 


city currents. Їп the case of earthed systems the usual earthed 


. Full particulars of the discharges are given in the accompanying | ammeter arrangement, although simple, is unsatisfactory, as it gives 


curves (Figs. 1 and 2) and also in Table II. 


pic Table I. eer 
980 ampcres 432 amperes | 288 amperes 
for 1 hour. for 3 hours. for 5 hours. 
Begin- End. | Begin- | End. Begin- | End 
ning. | ning ning. 
. 1-905 180 | 198 [1:89 | 203 | 1-92 
Specific gravity ...... 1-212 |1:190| 1-210 |1:178, 1:210 | 1-169 
Ampere hours . .. 980 | . | 1.298 Duo ] x 
Table II. 
Charge at Discharge 
Efficiency. 350 amperes. |10 hrs. at 162 amps. 
Moin WONG 9 icon ét roit d | 2:274 1:98 
c 1.785 1.620 
C Q—A—hqůiu ¾˙?— най ius 4.060 3.210 
Efficiency (watt hour) ............... 79 per cent. "e 
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To determine the efficiency with a discharge of 162 amperes for 
10 hours and а charging current of 350 amperes, the cell was charged 
and discharged several times, the curve given in Fig. 3 representing 
the last three charges and discharges which were practically iden- 
tical. Full particulars as to the watt-hour input and output are 
given on the curve and also in Table I. i 
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Fic. 3.—Trst or D.P. CELL, L.S.H. 29 Түрк. Mean Curve of Charge 
at 350 amperes and Discharge at 162 amperes. 


The chemical analysis was equally satisfactory, as absclutely no 
trace of any deleterious matter was found. 

Australia has also taken an increased proportion of the company's 
trade, and judging from the inquiries received in the export depart- 
ment, other foreign and colonial countries are recognising the value 
of storage battery installations. 

No doubt this development has to some extent been brought 
about by the exceedingly low prices which are now quoted, of which 
observant users have not been slow to avail themselves. 

The special 25 and 50 volt lighting sets, standardised by the com- 
pany, are going like hot cakes," and the list of contractors who 
use the D.P.” battery has been very largely increased during the 
year. 


N.C.S. LEAKAGE INDICATOR FOR ALTERNATING- 
CURRENT CIRCUITS. 


The method here described for indicating the ocourrence of a 
fault on alternating-current mains has been designed to meet the 
requirements of the new Home Office rules governing the use of 
electricity in mines. In order to comply with these regulations it 
is necessary that the leakage indicator should not only act as a safe- 
guard in the event of a bad fault occurring, but should also give а 
permanent indication as to the condition of the mains. 

For continuous-current two and three wire insulated systems the 
earthed voltmeter arrangement forms the simplest and most accu- 
rate form of leakage indicator, but for alternating-current circuits 


no definite information as to the actual insulation resistance of the 
mains. 


CELLS OR EXCITER ' 


Fic. 1.—ARRANGEMENT ON INSULATED SYSTEMS. 


For alternating-current circuits by far the best method of mea- 
suring the insulation resistance is to superimpose a ‘small direct 
current on the system; it is this principle that is used în the N. C. S. 


Fic. 2.— ARRANGEMENT ON EARTH SYSTEMS. 


leakage indicator, and although this method can be applied to 
single two or three-phase circuits, it will here be described with 
reference to three-phase work as it is or such systems that in the 
majority of cases the leakage indicator is required. | 
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Fic. 3.— VIEW or INDICATING PANEL, 


Fig. 1 shows the arrangement for insulated systems; the source 
of direct current may either be a primary battery or the exciter of 
the alternator. It will be seen that in series with the indicating 
instrument is inserted a large inductive resistance. This, though 
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it has a comparatively low ohmic resistance, offers a very high 
impedance to the alternating current preventing the flow of more 
than two or three milliamperes even if subjected to the full line 
voltage. 

The indicating instrument consists of a P.M. moving coil ammeter 
which is unaffected by alternating currents in cases where the fre- 
quency is exceptionally low, this instrument is oil-damped to 
prevent any oscillation of the pointer that might otherwise take 
place. The instrument is scaled to read direct in ohms and amperes. 
The top reading of the ampere scale being equal to 1,000ths of the 
maximum current of the system, this being the maximum allowable 
leakage as fixed by the Home Office rules. The actual leakage cur- 
rent will never be greater than that indicated by the ammeter, but 
under certain circumstances may be less. If the insulation resist- 
ance of the system falls below the allowable limit the fuse attached 
to the spring contact blows, thereby closing a local bell circuit, which 
at once gives the alarm. 

Fig. 2 shows the connections for the systems, in which the neutral 
is earthed; here the ammeter is connected in the earth circuit. 
This, however, in no way impairs the earthing of the neutral as the 
resistance of the instrument and battery is only а few ohms. In 
the event of the fuse blowing, a resistance, R, is thrown into circuit, 
thus preventing the neutral being entirely disconnected from earth, 
and at the same time making it impossible for any very large cur- 
rent to flow through the instrument, which might otherwise be 
damaged. 

Fig. 3shows the earth panel fitted up with the necessary apparatus. 
On the front is mounted the instrument fuse, and if required а change 
over switch; the latter is only supplied for earthed systems and 
when thrown over from one side to the other simply short-circuits 
the instrument, thus providing a more direct earthing of the neutral. 


At the back of the panel is arranged the battery, usually contained ` 


in à wooden case, the choker or resistance together with the bell and 
necessary two or three Leclanché cells. 


ELECTRIC LIGHTING LOANS. 


Part II. of the 38th annual report of the Local Government Board 
for the year 1908-1909 states that during the year loans amounting 
to £1,370,268 were sanctioned in the case of Boroughs and Urban 
Districts, and £7,000 to one Rural Council (Neath), making the total 
£1,377,268, for electricity purposes, compared with £1,247,781 in 
1907-1908. "The following table gives a list of the local authorities 
upon whom borrowing powers were conferred, and the amount of 
the loan :— 


District. Amount. District. Amount. 
Abertillery .................. £10,303. | Fign. £4,855 
Accrington .................. 7,000 | Exeter 8,100 
Aston Manor ............... 21,640 | Fareham ..................... 10,000 
Bangor 1,000 | Farnworth .................. 6,590 
siis pda ERN 4600 Finchley 4959 

R 1,760 | Fromupſu o 2 9,605 
Beck enam . 24,130 | Gravesend .................. 7,350 
Berni! 9,630 | Great Yarmouth............ 2,000 
Birmingham  ............... 208,081 | Halifax  ..................... 1,019 
Blackpool .................. 5,000 | Handsworth (Staffs.) ...... 21,300 
Brigend: урыныда cun 5,500 | Hanley  .............. èſ 20,643 
Brighouse  .................. 6.150 | Harrogate .................. 1,712 
Burnley ..................... 18,114 | Hebden Bridge 500 
Burslem ..................... 10,094 | Hereford ..................... 1,500 
Buxton: уена 2,650 | Holyhead  .................. 2,065 
Canterbury 3,981 | Horns ed 10,000 
Carlisle 5,000 | Hoylake & West Kirby... 1,909 
Cheltenham  ............... r eran enn 26,927 
Gaetoe gn 4,000 | Kingston-upon-Hull ...... 35,067 
Gh 8 4,170 | Kingston-upon-Thames .. 11,963 
Colwyn Bay & Colwyn... 2,500 | Lee . 8,225 
Covent 39,178 orn. 5,045 
Crewe 2, Liverpool 135,840 
Cromer 4,837 | Llandudno .................. 2,641 
n нна зз 13,500 | Long Eaton 9,605 
Darlington. 1,030 | Loughborough 1,365 
Dartford ..................... 1,232 | Lowestoft  .................. 2,001 
Darwen 4,057 | Manchester .................. 61,244 
Der etna 15,197 | Monmouth .................. 9,432 
Dorking riens 10,120 | Neath (Rural Council) ... 7,000 
Deve. ; 9,774 Nor wien . 1,450 
East bourne e 7,000 | Nunea ton 2,425 
Eccles 12,741 | Oldham ..................... 1,500 
Elland ........................ 3,000 | Peterborough ............... *1,006 


— ——— m P -—— — — — 
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District. Amount. District. Amount. 
Pontypridd .................. £3,648 | Tonbridge .................. £3,353 
Ramsbottom .......... 26 | Wakefield .................. 2,150 
Rawtenstall ............... 33,800 | Walsall ..................... 4,000 
Redditch ..................... 1,500 | Walthamstow 17.411 
Rochdale  .................. 21,550 | Wednesbury ............... 9,926 
Rotherham .................. 3,820 | West Ham 64,317 
St. Annes-on-the-Sea ...... 3,000 | Weymouth & Melcombe 
St. Helens (Lancs.)......... 9,439 Regis 7, 236 
Salford ........................ 15,262 ' *30,271 
Sheffield ..................... 34,314 | Whitby 980 
Southampton 6,300 | Wigan ........................ 6,836 
Southend-on-Sea ......... 18,144 | Willesden  .................. 13,727 
Southport .................. 1,500 | Wimbledon  ............... 22,131 
South Shields ............... 11,151 | Wolverhampton 6,000 
Stockport 10,500 Worcester . 9,086 
Stoke-upon- Trent 7,333 | Worthing 1,960 
Stretford ..................... 39,769 | Wrexham .................. 575 
Surbiton 4,953 — — 
Sutton Coldfield ............ 320 Tata 1.377.268 
Taunton 4 1,670 


LEGAL INTELLIGENCE. 


——9— —— 
Defective Meters. 


Yesterday (Thursday) Mr. Justice Hamilton commenced the hearing 
of an action by the Gravesend & Northfleet Electric Tramways (Ltd.) 
against the Mayor and Corporation of Gravesend. Plaintiffs sought a 
declaration that they were not bound by the reading of certain electricity 
meters, and asked for a mandatory injunction ordering defendants to 
remove the meters and an injunction restraining them from continuing 
to use them to register the amount of energy consumed by the tramcars. 

Mr. Walter, K.C., with Mr. E. Hill, were for plaintiffs, and Mr. W. R. 
Bousfield, K.C., with Mr. G. A. Scott, for defendants. 

The allegation of plaintiffs was that by the use of the meters, which did 
not register correctly, they were prejudiced financially as they had to pay 
to the Corporation for more energy than their cars consumed. 

Plaintiffs’ case had not concluded when the court rose. 


Defective Dutch Electric Lamps. 


In the City of London Court on Thursday last week, before Mr. Registrar 
Wild, the National Lighting Corpn. sued Tess (Ltd.), London, for £2. 1s.6d 
for 13 200 volt electric lamps supplied. Plaintiffs’ claim was admitted, 
subject to an allowance being made for lamps which were alleged to have 
turned out to be inferior and damaged soon after use. Evidence was 
given that some of the lamps burned for an hour and some for а day, and 
then would not light up again. The secretary of defendant company 
said he had had one placed in the room occupied by himself ; the lamp 
burned for an hour and then went out. They had complained to plaintiffs 
about the lamps which were handled carefully. 

For plaintiffs it was said that the lamps were in good condition when 
delivered. They were tested before being sent out. In answer to the 
Registrar, plaintiffs’ witness said the lamps were partly made in Holland, 
but were obtained by him from London representatives of the Dutch 
makers. They were supposed to burn 1,000 to 2,000 hours. The first 
complaint received from defendants was six weeks after delivery. It 
was the custom in the trade for lamps to be tested upon delivery. There 
was а statement upon the invoice that all complaints were to be made 
within three days. The lamps delivered to defendants should have been 
tested before their man left the premises. 

Mr. REGisTRAR WILD held that the lamps had been tested by de- 
fendants within a reasonable time, and found defective. He found for 
defendants for the difference claimed. Judgment was entered for defend- 
ants beyond the money paid into Court. 


New St. Helens & District Tramways Co. v. St. Helens Corporation. 
In the Lancashire Chancery Court, before Vice-Chancellor Leigh Clare, 
at Liverpool on Tuesday, Mr. Courthope Wilson applied on behalf of 
plaintiffs for an injunction to restrain St. Helen's Corporation from carry- 
ing out their threat to disconnect the overhead electrical wire at the 
Prescot and the Haydock ends of the tramways system. It was stated 
that the company maintained through traffic between Liverpool, Prescot, 
St. Helens, Haydock and Ashton, having, by agreement, running powers 
over the St. Helens Corporation tram lines. Last October, at plaintiffs’ 
request, the Corporation connected the overhead wire at Haydock, as 
had been done at Prescot seven years ago. That obviated the necessity 
of changing the trolley arm from one wire to the other, which caused, as at 
resent, some delay and inconvenience. The Haydock to Ashton length 
belonged to the South Lancashire Tramways Co., and they lent three cars 
to the St. Helens Co. for the through traffic. The Corporation had never 
authorised the South Lancashire Co. to use the town lines, objected to 
their cars, and threatened to disconnect the town wires at both ends of the 
system. 
Mr. Rocer LAWRENCE, for St. Helens Corporation, contended that they 
had a right to alter the overhead wire whenever they pleased. 
The VicE-CHANCELLOR said it seemed to him a case of tweedledum and 


* Loan sanctioned for paying off a loan previously borrowed, and 
period runs from date of original borrowing. 
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tweedledee. However, the questions could be decided on the trial, which 
he would expedite, and in the meantime the Corporation undertook to 
make no alteration in the existing conditions. 


British Aluminium Co. (Ltd.)—Two petitions for the compulrory 
winding up of the company have been allowed by Mr. Justice Neville to 


stand over until the first petition day in March. Mr. Youunger, K.C., 
stated in court on Wednesday that a reconstruction scheme had been 
drafted and had been approved by a large number of debenture holders 
and shareholders, and was now on the point of being submitted to meet- 
ings of creditors. The unsecured creditors would be paid in cash. The 
arrangement is not to prevent the company consenting to voluntary 
winding up as part of the reconstruction scheme. 


London Blectrobus Co. (Ltd.)—On Wednesday Mr. Justice Neville 
dismissed a petition of a creditor for the compulsory жч up of the 
company, as the debt had been satisfied. 


Re Bruce's Patents Co. (Ltd.)—Mr. D. R. Bruce, an inventor ofa 
patent coupling for electric cables, petitioned for the winding up of this 
company, in which he was a shareholder. Petitioner's case was that he 
was induced to part with his patent to the company in exchange for 
3,000 fully-paid shares, and a number of shares were allotted to the pro- 
moters, who were to provide the working capital. No working capital 
was, however, found, and petitioner was desirous of getting a winding up 
order so as to free his invention. . 

His LonpsurP thought the petitioner, as a shareholder, had made out 
no case for winding up, and accordingly dismissed the petition. 


* FOREIGN & GENERAL NOTES. 


APPOINTMENTS VACANT AND FILLED. 


A mining company, operating in Mexico, requires a well-trained 
mechanical and electrical engineer. Salary about £600 per annum. 
Se> an advertisement. 

A technical] assistant is required in the office of a firm of scientific 
instrument makers. See an advertisement. 

Croydon electricity department require a chicf clerk апа accoun- 
tant. Salary £180, rising to £230. Applications to the manager. 

A telegraph construction foreman is required for Southern Nigeria 
for 12 months. Salary £250. Applications to the Crown Agents 
for the Colonies by Jan. 19. 

A demonstrator of physics is required at the University of Leeds. 
Salary £125. Particulars from the Registrar. Applications by 
Jan. 22. | 


Mr. W. J. Stecle, of Bristol. has been appointed city engineer and 
surveyor of Newcastle- on-Tyne, in succession to Mr. C. R. S. Kirk- 
patrick. 


Mr. Uffleman, having resigned his position in the sales branch of 
West Ham Electricity department, Mr. T. O. Wilton (formerly 
canvasser) has been appointed to fill the vacancy at £2. 10s. per week 
and commission. 


EDUCATIONAL NOTICES. 


University College (London).—In addition to the post- gradunte 
course of lectures by Prof. J. A. Fleming on '' The Theory of the 
Propagation of Electric Currents in Telegraph and Telephone Cables 
and in Electric Conductors” already announced, two other post- 
graduate courses have been arranged, namely (1) ** The Ideal Arch, 
Metal and Masonry, Theory and Design," by Prof. Karl Pearson, 
beginning on Jan. 21, and (2) Steam Turbines,” by W. J. Goudie, 
B.Sc., A.M.I.Mech. E., and E. G. Izod (of Messrs. Willans & Robin- 
son), beginning Jan. 21. 

Electrical Standardising, Testing and Training Institution.— The 
following arrangements for special lectures to be delivered during the 
Lent term at Faraday House have been made by the Governors :— 
Electrical Measurements," by Mr. John Rennie, M. I. E. E., of the 
Board of Trade Electrical Standards Laboratory. Accumulators, 
by Мг. W. R. Cooper, M.A., B.Sc., M. I. E. E., A. M. I. C. E. | 


Argentina.— The Review of the River Plato states that M. R. R. 
Lodola, representing the Consortium d'Entrepreneurs du Metro- 
politain de Paris, has applied to Buenos Ayres Council for а con- 
cession for a tube railway. 

The Compania General de Electricidad de Cordoba state that they 
will be in a position to give a supply of electricity for lighting and 


power in the City of Cordoba by September next. The Cordoba 
Electric Light and Power Co. already supply in the city. 


Austria-Hungary.— A great eruption of natural gas has occurred in 
the Kissarmas district, co. Koloz, Transylvania. It is stated that 
the right to use the gas (which contains only about 0°5. per cent. of 
foreign nitrogenous matter) has been bought by the Government, 
and that it is proposed to erect large electric power works on the 
spot. 

Belfast.—An inquiry was held last week into the application of the 
Corporation for sanction to borrow £62,000 for extensions of the 
electricity generating plants and mains. 

The town clerk (Mr. ROBERT MEYER) said that at the meeting of the 
Corporation in December the report of the city electrical engineer (Mr. 
Thos. W. Bloxam), recommending certain extensions of plant and mains, 
was adopted. The additional plant was required to meet the increasing 
demand for electrical energy for lighting and power. 

Mr. BLoxAM said in the necessity for the extension of the works the 
main factor was the probable increase in the demand for next year and 
the following year. Applications had been received for a supply for 
light and power in various districts not at present provided with mains, 
and he had included such as would be necessary to lay during the coming 
year. The Council had before it the question of lighting the principal 
streets by arc lamps and they had instructed him to proceed with the 
lighting of Castle Junction and High-street in the first instance. The 
capital cost was about £16. 10s. per lamp. He had allowed for 30 lamps 
if the 16 at present erected were approved. 

The inspector (Mr. Cowan) said he would report favourably to the 
L.G. Board regarding the application, and he was sure they would give 
matter favourable consideration. 


Belgium.— The '* Moniteur des Interets Materiels " states that the 
communal authorities of [xelles (Brussels) will shortly invite 
tenders for supply of 85 12-ampere lamps. The upset price is about 
£522. 

Brandon.—The Council have decided to adopt clcctricity for pump- 
ing. and the hospital will also be wired. Current will be supplied at 
31d. per unit by Messrs. Strakers & Love. 


Bray.—The electrical engineer has reported that the Diesel engine, 
recently supplied by Messrs. Mirrlees, Bickerton & Day, was up to 
guarantec and the test had becn very satisfactory. 

British Exhibits at International Exhibitions.—The King has 
ordered that the exhibition of inventions at the following exhibitions 
shall not prejudice the right of the inventors to apply for a patent 
or the validity of any patent granted on the application, and the 
exhibitors are relicved from the condition of giving notice to the 
Comptroller of Patents of intention to exhibit :— . 

International Agricultural Exhibition, Buenos Ayres, 1910; Inter- 
national Exhibition of Railways and Land Transport, Buenos Ayres, 
1910; International Exhibition of Hygiene, Buenos Ayres, 1910; 
and International Shooting and Field Sports Exhibition, Vienna, 1910. 

Canada.—The Minister of the Intcrior recommends the granting 
of authority to the Burrard Power Co. (Ltd.) to erect a dam at the 
lower end of Lilloet Lake and to raise the water in the lake and 
divert it to an electric power house four miles down the river Lilloct, 
the water to be afterwards returned to the river. 

À bill is being promoted in the Canadian Parliament for the in- 
corporation of the Ottawa, Rideau Valley & Brockville Railway Co. 
with power to construct а railway and work same electrically or 
otherwise, to develop water power and generate electrical energy. 
Ап Act is also sought to authorise the incorporation of the Toronto 
Central (Railway) Terminal Co. and (inter alia) the construction of 
electric lighting plants. 

The Imperial Trade Correspondent at Toronto (Mr. F. W. 
Field) reports that the Electric Steel Co., of Canada, propose to 
establish a plant at Welland (Ontario). The project appears to be 
supported by American capital. 

Chili.—Sr. Eugenio de Toro has undertaken to supply current 
from his generating station at Tabolango (Province of Concepción) 
for electric lighting in Limache, Quillota, Pena Blanca, Villa Alemana 
and Quilpué. 

The Chili Telephone Co. have obtained a concession to extend 
their Concepción-Talcahuano telephone service to San Rosendo, 
Yumbel, Los Angeles, Santa Fe, Coigué, Renaico, Angol, Mulchen, 
Sauces, Collipulli, Traiguén and Victoria. 

Messrs. E. C. Lorca and J. Constantino, of Santiago, have obtained 
8 concession for the use of water power from the Colina river for the 
generation of electricity for working the раве Llaillai-Santiago 
and Llaillai-Los Andes railway. | 


Croydon.—The Electricity and Water committees are to consult 
аз to the proposal to sink an artesian well and provide pumping 
plant, &c., at the electricity works. 


Dowlais.—Merthyr Tydfil Corporation have accepted the tender 
for the electric lighting of Dowlais by means of overhead cables. 


Ая several members of the local Chamber of Trade disapprove of over- 
head wiring & special meeting of the Chamber has been convened to 
consider the question. g $ 

Electricity in Collieries.—The ‘‘ Financial News" announces that 
big contracts for the sinking of new mines and the installation of 
extensive surface works, including electricity generating stations, 
have just been placed by a number of leading Lancashire colliery 
owners. The total cost of these developments will, it is stated, be 
not far short of £1,000,000. 

Fareham.—Last week the Council's consulting engineers ( Messrs 
May & Hawes) reported that— : 

The preliminary running stages of the new machinery had been got 
through with such satisfactory results that one of the sections of the dis- 
tribution system had been changed over permanently. The fuel con- 
sumption results considerably exceeded the. guarantee stipulated in the 
contract and the. test exceeded their expectations. The tests had 
altogether been eminently satisfactory for a new generating station. 

Grimsby.—Cables are to be laid at an estimated cost of £330, and 
£80 for а small balancer to supply Mr. Bascomb's farm at Scartho, 
for lighting and heating. 14 cottages are to be wired. 

Guernsey.— The Harbour of St. Peter Port committee has reported 
in favour of the proposal to provide two new electric cranes at the 
berths at White Rock, and the States will be asked to vote £3,601 
from the surplus revenue of the Town Harbour for 1910 for the pro- 
posed contract. | 

Hazel Grove.—The Council have been asked to consent to Stock- 
port Corporation supplying electricity in this district. 

Hendon.—The North Metropolitan Electric Power Supply Co., 
which has been requested to supply energy for rail.less cars which 
the Metropolitan Electric Tramways propose to run between the 
Boroughs and Golder' s Greon tube station, has asked for consent to the 
erection of same and the use of wires along the route. The matter 
is under consideration. 

The Council are seeking tenders for the supply of electric light 
fittings for the Council's offices. 

Hospital Lighting.—The new Isolation Hospital at Yarnfield, 
Stone (Staffs.) is to be wired. | 

Import Duties.— France, —The following are the import duties 
under the General Tariff and Minimum Tariffs, respectively, which 
were adopted recently by the French Chamber of Deputies. Great 
Britain comes under the minimum tariff. The proposed duties are 
subject to the assent of the Senate. "The old duties are shown in 
perentheses :— 

Carbon for electricity and industrial use, 3 k. and over, 15 fr. and 10 fr. 
(75 fr. and 50 fr.) per 100 kilos; aluminium, rolled or forged, 112 fr. 
and 75 fr. (200 fr. and 150 fr.), in wire, 150 fr. and 100 fr. (200 fr. and 
100 fr.); copper, rolled or beaten, in bars, 14 fr. (13 fr. and 10 fr.), in 
plates below 4 mm. in thickness, 18 fr. and 12 fr. (13 fr. and 10 fr.), 
copper wire, „„ mm., 18 fr. and 12 fr. (13 fr. and 10 fr.), under `1, mm., 
23 fr. and 15 fr. (13 fr. and 10 fr.) ; tin, in pigs, bars and crude masses, 
l fr. 50 c. and 1 fr. (free), in leaves, 750 gr. and over per square metre, 
specially tariffed at 30 fr. and 20 fr.; nickel wire, 1 mm., 23 fr. and 
15 fr. (i3 fr. and 10 fr.), under 1 mm., 27 fr. and 18 fr.; nickel wire, 
alloyed with copper, specially tariffed at 27 fr. and 18 fr. for 1 mm. in 
thickness, and 30 fr. and 20 fr. under 1 mm. 

Japan.—The Tosan Electric Railway Co. ha3 obtained authority 
to construct an eiectric railway from the harbour works at Taka- 
matsu to Shido, Dan-no-ura. The company has also filed an applica- 
tion for & further extension of its line by 8 miles 6 chains, making 
total length of the line over 18 miles. 


Light Railways.—The Portsmouth & Hayling Light Railway Co. 
have applied for an extension of time for constructing the light 
railway and conveyor bridge, authorised by their 1905 order. 


London County Council Tramways.—Shoreditch Council last week 
adopted a report of their Highways committee stating that the com- 
mittee had agreed to undertake the widening of New North-road and 
East-road for a double line of tramway, and to assent to the County 
Council's proposal to obtain powers to construct tramways from 
Southgete-road to New North-road, along a proposed new thorough- 
fare. An estimate of £113,020 had been obtained for the widening, 
and the construction of the new street, and the County Council pays 
£96,533, the balance (£16,487) being provided by Shoreditch. 


London Fire Alarm System.— Arrangements are being made to 
equip all the fire-alarm posts in London with telephone receivers. 
Apparatus is also to be provided which will cause all the electric 
bells in the fire station to ring instead of only the bell in the watch- 
room аз at present. = 
n Lowestoft.—Application is to be made for sanction to loans of 
£1,50) for meters, £1,000 for public lighting, and £350 for new air 
pumps for the condensers. 

A bonus of £5 is to be distributed among the stokers and trimmers 
at the station as a reward for reduced coal consumption, and a bonus 
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of E12 is to be given to the stokers and trimmers provided coal costs 
at the end of the уе: do not exceed 0:54. per unit. S 

The L.G. Board has sanctioned a loan of £1,822 for a new 250 kw. 
set and mechanical stokers, repayable within 16 years. £30 was de- 
ducted from the amount spplied for for stokers, in respect of work 
superseded. I : 


| Luton.—Sanction has been received to a loan of £11,600 for electric 
lighting extensions. Application has been made for two years’ 
extension of time for completing the tramways. ` 


Lytham.—The Council have assented to the supply of electricity 
to the Fairhaven Wesleyan Church by the Blackpoo:, St. Anne's &. 
Lytham Tramways Co. | 


Macclesfield.—The Council are recommended by the Gas committce 
to retain their electric lighting order. А month's extension grantcd 
by the Board of Trade expires on Jan. 16. . 


Marylebone (London).—On the advice of the general manager the 
electric supply committee has adopted a tariff of Id. per unit for 
power, on the restricted hour system. | 

In the electricity department the maximum wage for wiremen is 40s. 
per week, and no provision is made for foremen wiremen. The scale 
of wages for jointers runs from 35s. to 47s. 6d. per week. The Electric 
Supply committee has decided to make the maximum in cach case 50s., 
so as to secure the best men. The committee are to engage an expert 
valuer at a fee of 50 guineas to advise on the assessment of the electricity 
undertaking. | 


Mexico.—The Mexican Tramways have obtained authority from 
the Legislature to construct and work а double line of tramway 
along the extension of the Calle Gante, and to double the existing 
lines in the Avenida del 16 de Septiembre and the Calle Zuleta. 


Monaghan (Ireland).—4Àn electrical engineering firm has offered to 
submit terms for supplying electric current for public and private 
lighting, and notice of motion for the next meeting has been given 
in favour of the Council applying for a loan for public electric lighting. 


Norway.—The '* Harstad Tidende " states that à company (said 
to be Norwegian-American) has acquired the right to utilise the 
Malangs Falls on the Maalselv river for the generation of electrical 
energy for the new iron ore fields at Ramfjordnaes. | 


Obituary.—We regret to announce the death of Sir Lloyd Wise, 
founder of the Chartered Institute of Patent Agents, which tock 
place on the 6th inst. Deceased, who was 64 years of age, was a well- 
known authority on patent law and practice of England, as well as of 
Europe and America. Sir Lloyd Wise was first President of the 
Chartered Institute of Patent Agents, a position which he held fcr 
seven years, He was the author of the novelty examination scheme 
which was embodied in the Patents Act of 1902. He also drafted the 
compulsory licensing provisions of the Canadian Patents Act of 
1903, and he took & prominent part in connection with the Patents 
Act, 1907. 

The death is also announced of Mr. W. J. Cudworth, until recently 
chief engineer of the Southern division of the N. E. Railway. Deceased 
was 61 ycars of age, апа was an authority on railway signalling. 
During his period of office electric and automatic signalling were 
introduced on the line. | | 


Presentation.—Mr. Geo. Stratton, resident manager and engincer 
of the Sunderland & District Electric Tramways (Ltd.), was recently 
presented by the staff and employees of the company with a roll-top 
desk and a Sheraton bureau for Miss Best (daughter of Supt. Best, of 
Houghton-le-Spring), on the occasion of their approaching marriage, 


Private Bills.—Further particulers of private bills which have 
been promoted in the 1910 session of Parliament аге now available :— 

With regard to the scheme for the amaigamation of the Baker-street 
& Waterloo, the Charing Cross, Euston & Hampstead, and the Great 
Northern, Piccadilly & Brompton Railways, the bill deposited provides 
(inter alia) for the change of name of the Great Northern Co. to The 
London Electric Railway Co.,“ for the increase of the capital by £7,195,000 
to £12,600,000, &c. 

The Charing Cross, Euston & Hampstead Railway Co. seek powers 
to extend their railway from the existing termination at Charing Cross to 
a point near the Embankment station of the District Railway, and to 
construct a new station with access to the two stations named, the 
scheme also involves the authorising of the company to raise additional 
capital and to borrow £200,000. It is also proposed to convert £157,500 
of £10 shares into 4 per cent. preference stock. These financial pro- 
posals to have no effect if Parliament sanctions the amalgamation of the 
company with the Great Northern, Piccadilly & Brompton and the 
Bakı r-street & Waterloo Co.s. Another proposal, designed to effect 
greater facilities for intercommunication between existing railways, is 
that put forward by the Baker-street & Waterloo Co., who desire to erect 
a new station at Oxford-circus in connection with the Central London 
Railway, with the necessary subways. | 

The bill for the amalgamation of the three gas undertakings in the Bis- 
hop’s Stortford district provides for the incorporation of a new company 
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to be called * The Bishop's Stortford, Harlow & Epping Gas & Electricity 
Co.," and power is sought to supply electricitv in the urban district of 
Bishop's Stortford, parish of Thorley (Herts.), and the parishes of Birc- 
hanger, Great Hallingbury, Stansted-Mountfitchet and Elsenham (Essex). 


Provisional Orders Revocation.—The Board of Trade have revoked 
the Barry Electric Lighting Orders 1901, 1904 and 1906, as from 
Jan. 3. 


Rhyl.—The Council have reccived sanction to loans of £3,000 and 
21.000 for extensions and alterations of the electricity generating 
plant, &c. 

The proposed alterations include the sale] of a steam set valued at 
£1.250, and the L.G. Board have, agreed under the particular circum- 
stances, to consent to £1,250 being borrowed for three years on an under- 
taking that the proceeds of the sale are devoted to its repayment. 


Russia.—The Prefect has confirmed the resolution of Nieolaieff 
Council to raise a loan of about £1,000,000 for various works, includ- 
ing about £211,000 for the acquisition of horse tramways and for 
electric tramway construction and about £21,000 for extension of the 
electricity generating station. 


St. Anne's-on-the-Sea.— The accounts of the electricity supply 
undertaking for the year ended March last have just been issued. 

The capital expenditure is shown as £47,898 (increase £4,675) and the 
loan indebtedness £40,229. Gross profit was £4,449 (against £4,917 in 
previous year). The net surplus was £1,530, of which £700 has been 
devoted to relief of rates and £830 placed to reserve. The consumers 
increased by 118, the total being 783. 

St. Helens.— Experiments with Tungsten lamps for street lighting 
are to be carried out. 


Swansea.—At the спа of December there were 1,538 consumers 
on the electricity roll. The Electric Lighting and Tramways com- 
mittee has adopted a suggestion of Mr. Prusmann to mak an offer 
to the Streets committee to undertake the general street lighting at 
£5 per lamp per annum. 


Switzerland.—The following are the concessionaires to whom 80 
years’ concessions have been granted for the construction and work- 
ing of electric railways: 

Messrs. A. Jordi, Jean Stebler and F. Kunz for a line 61 miles in length 
from Bienne to Meinisberg. 

Messrs. A. Bider and E. Jenny for a railway from Waldenbourg to 
Balsthal, with a branch from Balsthal to Mümleswil, a total of 93 miles. 

Messrs. Schärer and F.] Luder for lines from Herzogenbuchsee to 
Kirchberg. via Koppigen. and Koppigen to Lyss, via Utzenstorf. 

The Société des Tramways, Lausanvois, have obtained a concession for 
the construction and working of an electric tramway from Georgette 
to Port de Pully. 


Torquay.—The scheme for extending electrical mains to Chelston 
at an estimated cost of £1,335, is to be extended to an additional cost 
of £735. Other extensions are proposed which will cost £512 
further. The price of current for heating is to be reduced to 11d. per 
unit. 


Turkey.—A report from the correspondent. of the British Chamber 
of Commerce, Constantinople, states that the construction of a port 
at Samsoun is contemplated, and the Prefecture of that town is 
seeking to raise a loan of £50,000 (at 5 per cent.) for the installation 
of the telephone and electric lighting and other improvements. 

The new station at the Haidar Pacha (Constantinople) terminus 
of the Anatolian Railway is said to contain 586 rooms, and is lighted 
throughout by electricity. 

It was announced recently that particulars as to the conditions 
upon which the Government would grant & concession for electric 
light and power supply, and electric tramway construction at 
Broussa, could be obtained from Broussa Municipality or the British 
Chamber of Commerce, Constantinople. 


Walsall.—Land at Darwell-street has been purchased at £1,000 


as a site for a central transformer station. 


Water Power in Sweden.—It is announced that the special Com- 
mission appointed to examine the situation and the power of the 
different waterfalls proposes to erect a hydro-electric station on the 
Porjus Fails, on the Lulea River at an estimated cost. of 12,000,000 
kroner. 


West Ham.—The tramway manager (Mr. H. E. Blain) has reported 
that through running with Walthamstow between Stratford and 
Chingford Mount via Leyton has been carried out cach week end 
since September with satisfactory results, and the Tramway com- 
mittee has agreed to continue a regular service for 12 months. 

For some time past experiments have been carried out at the West 
Ham generating station on a small scale witha patent reversible turbine. 
A syndicate has been formed to exploit the patents and carry out the 
experiments on a larger scale, and the committee has authorised the 
borough electrical engineer (Mr. Couzens) to afford the necessary facili- 
ties and to supply steam, &c., for the experiments. 
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It has been agreed to supply the Port of London Authority with 
electric current in a portion of the Royal Albert Docks (outside West 
Ham), East Ham Council being paid £20 annually for the concession. 
Woolwich Council have been asked to receive a deputation to discuss 
the possibility of arriving at an arrangement in the matter and so ob- 
viating an appeal to the Board of Trade. 


Whitwood (Yorks.)—The Council have engaged Mr. Marsden, 
electrical engineer to Honley Council, to advise them upon an 
electricity supply scheme submitted by Mr. W. B. Woodhouse, 
engineer to the Electrical Distribution of Yorkshire (Ltd.). 


Widnes.—On Tuesday the Council approved the draft agreement 
with the Salt Union for the supply of electricity within the borough. 

Councillor CLARK, chairman of the special committee in charge of the 
negotiations with the Salt Union, stated that the maximum prices were 
as follows: Small consumers for lighting: 4d. per unit, with a maximum 
charge of 10s. per quarter; small consumers for power, 2d. per unit 
large consumers, primarily for power purposes, the maxmum charge 
will be 13d. per unit, and the maximum price to be charged to the Cor- 
poration for traction (up to 500,000 units per annum), 1d. per unit, and 
for all in excess of 500,000 units 3d. per unit. 


Wimbledon.—The Electrical Engineer has reported that on a 
test of the 1,000 kw. turbo-alternator recently installed by Messrs. J. 
Howden & Co., steam consumptions were slightly in excess of the 
guarantees, but as they were very low he recommended that the set 
be finally accepted from the contractors, providing a few outstand- 
ing details are attended to by them. The recommendation ha: 
been agreed to, and the balance of the 80 per cent. of the contract 
price is to be paid. 

The attendance at the recent electrical exhibition was 24,489 ; the 
actual cost was £186. 168., against the estimate of £160, and as a 
result, inquiries and applications are being daily received as to the 
terms upon which current will be supplied. 

From April 1 next the charge for energy for power, cooking and 
heating is to be Id. per unit. 


Winchester.—The Corporation are recommended to give notice to 
the Winchester Electric Light & Power Co. of intention to purchase 
the electricity undertaking, and the company is to be requested not 
to incur further capital expenditure without the approval of the 
Council. It is stated that the undertaking is one of the most 
successful of its kind in the kingdom. A special meeting of the 
Council will be held to consider the question fully. The Winchester 
provisional order was transferred to the company in 1895. 


Wireless Telegraph Notes.— All Chilian warships are to be equipped 


with wireless installation on the Marconi system. 


As previously mentioned in these columns, the Merszy Dock and 
Harbour Board has decided to proceed with the erection of Wireless 
telegraph stations on all lightships and lighthouses in Liverpool Bay. 
The cost. is estimated at about £100,000, the gencrating plant will 
be crected at the new suite of dock offices. 

Wireless Telephone Notes. The London Daily Mail " is respon- 
sible for an announcement that Dr. Lee de Forest is engaged on a 
project for establishing what is described as Radiopera, or а device 
which, by the aid of the Dictagraph, will enable music of the operatic 
type to be diffused over а wide area by means of the De Forest 
system of wireless telephony. Dr. de Forest is reported to have 
claimed that the voice of, say, Caruso will, by means of such installa- 
tions, be audible at 200 miles distance. 


Worcester.—The Council have decided to open showrooms for the 
exhibition of electric motors, cooking and heating apparatus, &c. 
The price of electric current for cooking and heating has been 
reduced to 14. per unit. 


Worksop.—The Council have applied for sanction to borrow 
£1,500 for electric lighting extensions. : 

Dinner.—The 13th annual dinner of tho electrical staff of the 
North Staffordshire Railway Co. was held at Stoke-on-Trent on 
Saturday last, Mr. Andrew F. Rock, M. I. E. E., electrical engineer 
and superintendent, presiding. 

The vice-chairs were occupied by Mr. Colin Roberts and Mr. Н. А. 
Lewis, and there were about 60 present. An excellent dinner was fol. 
lowed by a capital programme of toasts and music. The toast of the 
evening, Success to the North Staffordshire,” was proposed by Mr. 
Rock. 

Social.—The Robertson and Osram Social and Athletic Clubs' 
first annual fancy dress ball took placo on Saturday. 400 members 
and friends attended. Mrs. Wilson (wife of Mr. C. Wilson, joint 
managoer), distributed the prizes, and Mr. Wilson, Mr. E. G. Sheppard, 
Mr. C. Bearen and Mr. Hill were also present. l 

Electrical Trades’s Benevolent Institution.— The second festiva 
dinner of the Electrical Tradcs’ Benevolent Institution will be held 
on Wednesday, Feb. 23. Dr. Gisbert Kapp, President of the Insti- 
tution of Electrical Engineers, has consented to preside. 
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TRADE NOTES AND NOTICES. 


“THE ELECTRICIAN" ELECTRICAL TRADES’ 
DIRECTORY AND HANDBOOK.—The 1910 Edition 
of the Big Blue Book is now in active preparation, and 
will be issued in February as usual. The 1909 Edition 
can now be supplied, price 88. 6d., or post free in the 
United Kingdom, 9s. 3d. The volume brings a great 
mass of statistical and technical data quite up to date, 
and the Directorial Division has been thoroughly revised 
and amplified. 

All branches of Electrical Engineering and Industry 
are fully treated, and Electro-Financial mattera receive 
every attention in the new volume, which aggregates 
more than 2,000 pages. The Directory Division 18 
complete and thoroughly accurate, and has been com. 
pletely revised. Ali mere lists of members of Societies 
and Institutions (so easily and cheaply available) are 
excluded, as quite unreliable for Manufacturers’ and 
Dealers’ purposes. The full set of valuable Statistical 
and Engineering Tables, &c., have been very carefully 
revised and extended, and are now issued in handy book 
form. These are included in the 1909 Big Blue Book, 
making it the most complete work of the kind ever 
published. 


TENDERS INVITED. 


Tenders are invited for the supply of stores to the electricity and 
tramways department of the County Borough of NEwPORT, including 
paints, varnishes, insulating varnishes, emery, carborundum and glass 
papers, paint brushes, brooms, general' ironmongery, waste, &c. ; 
also wood service boards, electrical accessories, batteries, fuse wire, 
insulating tapes and enamelled steel tubing. Specification, &c., from 
the borough electrical engineer and tramways manager, Mr. H. 
Collings Bishop, and tenders must reach the Town Clerk, Town Hall, 
Newport, Mon., by first post on Jan. 24. See also an advertisement, 

The Council of the INstiruTION oF ELECTRICAL ENGINEERS invite 
tenders for a complete system of electrically-operated clocks at the 
new premises, Victoria Embankment, W.C. Copies of specification, 
plans and forms of tender from the consulting engineers, Messrs. 
Handcock & Dykes, 1. Victoria-street, Westminster, S. W. Tenders 
to the Secretary of the Institution, 92, Victoria-street, S.W., by noon, 
Feb. 4. See also an advertisement. 

The Docks committee of BRisTOL Council invite tenders for the 
electric lighting of the passenger station at the Royal Edward Dock, 
Avonmouth, and the maintenance of the work for 12 months. 
Copies of specifications, forms of tender and contract, &c., from the 
engineer, Mr. W. W. Squire. "Tenders to the Secretary of the Docks 
committee, Docks Office, 19, Queen-square, Bristol, before 10 a.m. 
Monday, Jan. 31. Further particulars are given in an advertise- 
ment. 

Tenders are invited for the supply, delivery and erection at the 
Telephone Exchange, G.P.O., SvpNEv, N.S.W., of two junction line 
gections of common battery switchboard. "Tender forms, specifica- 
tion, &c., from the Commonwealth Office, 72, Victoria-street, 
London, S.W. See also an advertisement. 

Tenders are also invited for the installation of wireless telegraphy 
(a) in or near SYDNEY (N. S. W.) and (b) in or near FREMANTLE (W. A.). 
"Tender forms and specifications may be obtained at the Common- 
wealth Office, 72, Victoria-street, London, S.W. See also an 
advertisement. i 2n 

Tenders are invited for supply of seven sections of branching 
multiple magneto switchboard to the Postmaster-General's depart- 
ment in VICTORIA. Tender forms and specifications at the Com- 
monwealth Office, 72, Victoria-strect, London, S.W. See also an 
advertisement. 

The Electricity Supply committee, STEPNEY (London) Borough 
Council invite tenders for carrying out certain work at the Limehouse 
generating station, and also at substations at Whitechapel and 
Wapping, including (a) supply and erection of three water-tube 
boilers, with accessories, (b) supply and erection of one 2,000 kw. 
turbo-generator and accessories, converting machinery, switchgear, 
&c. General conditions, specification, form of tender, &c., from the 
borough electrical engineer and manager (Mr. W. C. P. Tapper, 
A.M.I. E. E.), 27, Osborn-street, Whitechapel, E. Tenders to Chair- 
man of the Electricity Supply committeeby noon Jan. 24. 


HaLrFAX Corporation require tenders by Feb. 7 for 12 months’ 
supply of stores and materials to the tramways and electricity depart- 


ments, including lighting fittings, electrical accessories, v.r. cable. 
copper and phosphor bronze wires, single conductor v.b. braided 
and taped cables, lt. lead covered and armoured cable, meters. 
overhead material, car accessories, &c. Forms from the general 
manager, 

Tenders are also wanted, by the same date, for supply of tools, 
&c., to the highways and tramways departments. Forms from the 
Borough Engineer. | 

BELFAST Tramways and Electricity committee are prepared to 
receive tenders for two water-tube boilers, superheaters, mechanical 
stokers, economisers, &c., and pipework. Specifications and form of 
contract from the city electrical engineer (Mr. Thos. W. Bloxam, 
M. Inst. E. E.). Tenders to the Town Clerk, City Hall, Belfast, by 
10 a.m. Jan. 31. 

MANCHESTER Electricity committce require tenders by noon, Jan. 
19, for supply and erection of 300 kw. motor or rotary converter, or 
motor generator and h.t. and |.t. switchgear. Specifications from 
Mr. F. E. Hughes, Town Hall, Manchester. 

PLYMOUTH Corporation require tenders by Jan. 26 for 12 months’ 
supply of stores to the electricity and street lighting departments, 
including carbons, meters, transformers, cables, oils, &c. Specifica- 
tions from Borough Electrical Engineer. 

CAMBERWELL (London) Council want tenders by 5:30 p.m.. Jan. 
24 for one year's or three years' supplies of electric lamps, tools. 
ironmongery, &c., and maintenance of private telephones and 
electric bells. Forms of tender from the Borough Engineer. 

IsIINGTON (London) Council want tenders by noon Feb. 4 for 
one vear's supply of carbons, globes, transformers, electricity meters, 
cables, cable terminals, electrical sundries, lamps, arc lamp parts 
&c. Forms of tender, &c., from the Town Hall. 


MANCHESTER Tramways committee want tenders by 10, a. m. 
Jan. 18 for supply of steel tramway poles. Specification, &c., 
from the General Manager, 55, Piccadilly. Manchester. 

CHELTENHAM Council want tenders by Jan. 29 for 12 months' 
supply of electric light fittings, ironmongery, castings, tools, oils, 
&c. Forms of tender from the Borough Surveyor. 

LAUNCESTON (Tasmania) Council require tenders for supply of 
about 1,100 tons of steel tram rails and fastenings. Tenders to the 
Town Hall, Launceston, or care of Messrs. John Terry & Co., 7, Great 
Winchester-street, London, E.C., by 4 p.m. Feb. 7. Conditions of 
tendering, specification, schedule and form of tender from the Town 
Clerk (Mr. C. W. Rocher), Town Hall, Launceston, or from Messrs. 
John Terry & Co. 

Tenders will be received at the Supply and Tender Board office, 
ADELAIDE (South Australia) until 3 p.m. on Jan. 18 for supply of 
15 tons of g.-i. telegraph wire (No. 8 S.W.G.) and 1,500 No. 5 por- 
celain insulators ; until 3 p.m. Feb. 1 for 42,000 lin. ft. of point rods, 
with plugs, collars and cotters; and until 3 p.m. Feb. 15 for steel 
rails and fishplates. 

Tenders are also invited for the supply of telegraph and telephone 
material to the Postmaster General's Department in SovTH Aus- 
TRALIA. Tender forms, specifications, &c., from the Commonwealth 
Office, London, S.W. 

ANTWERP municipal authorities want tenders by Jan. 17 for 
electric lighting and an installation of fire alarms in the municipal 
fire station in the Rue du Palais. The cahiers des charges may be 
seen at 73, Basinghall.street, London, E.C., and can be obtained at 
the Hotel de Ville, Antwerp. 

Tenders will be received untii 11 a.m. Feb. 6 at the Hotel de Ville, 
ВЕЕЕ (Limbourg), Belgium, for the erection and equipment of an 
electricity generating station for the town. Plan and conditions at 
the Hotel de Ville, Bree. 


H.M. Trade Commissioner for Australia (Mr. C. Hamilton Wickes) 
reports that patterns in connection with tenders invited by the 
Commonwealth Post Office are being sent to the Commonwealth 
Representative, 72, Victoria-street, London, S.W. 


TENDERS RECEIVED AND ACCEPTED. 

Gloucester Light Railways committee have accepted the following 
tenders :— 

John Brown & Co., car wheel tyres: Gloucester Iron & Hardware 
Co., iron and brass screws, tool steel, &c. ; Jennings, Guilding & Co., 
benzoline and paraffin; Johns & Son, cotton waste, emery cloth, white 
lead, light car oil and yellow grease ; Conway, Jones & Co., glass paper, 
mixed paints and patent dryers; R. Kearsley & Co., varnishes ; Match- 
less Metal Polish Co., metal polish; Merrylees, Pugh & Co.. mutton 
cloths and shellac; National Rail & Tramways Co., brake blocks: 
S. J. Vinson & Co., round and square mild steel. 

St. Pancras (London) Council have accepted the tender of Heaver 
Northcote & Co. at £90. 19s. for a switchboard at the King's-road 
station. There were five tenders, varying from £87. 15s. to £115. , 
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Chatham Council has accepted the tender of Rayfield & Jenner, to 
supply Osram lamps (28, 35 and 55 watt. 100 volt) at £17. 2s per 
gross. 

Walsall Council have placed an order with the Electric and 
Ordnance Accessories Co. for four further arc lamps. 

Bradford Council have accepted the tender of Hadfield's Steel 
Foundry Co. for manganese steel covered rails at £1,137. 10s. 3d. 

Birkenhead Education committee have accepted the tender of J. 
Edwards & Son for wiring two schools at £178. 10s. 

West Bromwich Corporation have accepted the tender of the 
Electric Construction Co. for a booster. 


Tramear Equipments.—Messrs. Siemens Bros. Dynamo Works 
have received an order from Hull Corporation for 20 33 н.р. tramway 
motors and controllers. | 

The motors are fitted with commutation poles, and the controllers 
are arranged according to the new system recently worked out by the 
compaay, in which the ordinary series parallel system is combined with 
control by shunting the fields. Particulars of these commutation pole 
motors were recently given in THE ELECTRICIAN. The employment of 
commutation poles in traction motors and the system of control which is 
rendered possible by their use marks a distinct advance in the direction 
of economy and satisfactory working of tramways. We are informed 
that the present order has been placed with Messrs. Siemens after ex- 
haustive comparative tests on the first lot of equipments of this type 
already supplied by them to Hull Corporation tramways department 
against motors run with the ordinary series parallel control and others 
working on the regenerative principle. The tests show that the advan- 
tages claimed for the company’s commutation-pole motors are fully 
borne out by actual running tests extending over several days. 


BUSINESS NOTICES. 


Electromoters Limited have removed their London office to 49, 
Queen Victoria-street, E.C. The telegraphic address (Orders Lon- 
don) and telephone number (3525 London Wall) remain unchanged. 


Messrs. T. Harding Churton & Co. have appointed Mr. B. T. 
Dale, 62, Clayton-street, Newcastle-on- Tyne), agent for the sale of 
their a.-c. motors in the counties of Northumberland, Durham, 
Cumberland, Westmoreland, and the Cleveland districts of York- 
shire. , Mr. Dale was for several years with the Newcastle-on-Tyne 
Electric Supply Co. 


Isidore Frohwein and Alfd. Lange (trading as Fiebeg & Frohwein), 
dealers in electrical accessories, &c., 93, Aldersgate-street, London, 
E.C., have dissolved partnership. Debts by Mr. Lange. 


John Michael Evans and John Oswald B. Lloyd (trading as Evans 
& Lloyd), electrical engineers, 188, Inverness-place, Cardiff, have 
dissolved parnership. | 


Herbert and Isaac Mitchell (trading as John Mitchell & Sons, 
electrical engineers, &c.) have dissolved partnership. "The late 
firm's electrical. engineering business at.Huddersfield. will be con- 
tinued by Herbt. Mitchell under the old style, and the business of 
millwrights and machine makers hitherto carried on by the firm at 
Brockholes, near Huddersfield, will be continued by Isaac Mitchell. 


The partnership between John Wm. Dalkin, Fredk. D. Hardacre 
and Fenton Hardacre (trading as Dalkin & Hardacre), electrical 
and automobile engineers, &c., Bridge-road, Stockton-on-Tees, has 
been dissolved. Debts by Messrs. F. D. & F. Hardacre, who con- 
tinue as Hardacre Bros. 


Plant for Sale.— Oldham Corporation Electricity committee have 
for sale eight Lancashire boilers, four Willans-J. P. Hall direct- 
coupled sets, and four Willans-Siemens sets, condensers, pumps, 
steam and exhaust pipes, switchboards, &c. The plant is in good 
working condition and can be seen by appointment. Further 
particulars from the borough electrical engineer, Mr. S. Wilmott 
Newington, Electricity Works, Greenhill, Oldham. See also an 
advertisement. 


Messrs. Barlow Bros. & Co., 237, Shaftesbury-avenue, London, 
W.C., advertise for sale 60 Brockie Pell arc lamps. 


Simplex Meters.—In amplification of the particulars we published 
last week (p. 537), we are asked to} state that Simplex electricity 
meters are now being submitted to the trade for approval. 

Willings Press Guide.—The 1910 edition of this useful annual 
(the 37th) is to hand, and from a cursory glance at its contents it is 
clear that every care has been taken in recording the many changes 
which have taken place during the past year in Newspaperdom, 
and that new publications have been given their allotted place in a 
list which is constantly extending. We can but repeat our opinion of 
this Guide, that it fills all the necessities of the case. We have our- 
selves required to consult Willing's Press Guide on many occasions, 


illustration of this apparatus is given herewith. 


and have never looked in vain for particulars which should be found 
in such a publication. The price of the Guide is 1s., and it can be 
obtained from 127, Strand, London, W.C. 


Lantern Slides. We have received from Messrs. Siemens Bros. 
Dynamo Works, Caxton House, Westminster, London, S.W., a list 
of 85 lantern slides which are available for lecturers and demon- 
strators covering a wide range of interesting subjects connected with 
the application of electricity to industrial enterprise. We called 
attention to these slides in the early part of last year, and we now 
learn that a number of new slides have been added. Messrs. Siemens 
Bros. loan the slides free of charge. The iist can be inspected at 
THE ELECTRICIAN Offices, or a iist is obtainable from Messrs. Siemens. 


Reyrolle’s Wall Plugs.—In the issue of the INDUSTRIAL 
SUPPLEMENT, published with last week's ELECTRICIAN, we called 
attention to an interesting line of wall plugs now being manufac- 
tured by Messrs. A. Reyrolle & Co., of Hebburn-on-Tyne. An 


REYROLLE WALL PLUG. 


It will be remem- 
bered that these plugs have been particularly designed to meet the 
new Home Office Regulations, especially those dealing with earthing. 
They are exceedingly well made, are quite capable of doing their 
work, and there is a large demand for them. 


Portable Electric Accumulator Lamp.—The accompanying illus- 
tration shows the No. 9 
type of portable elec- 
triclamp manufactured 
by the Accumulator 
Industries (Ltd.). of 
4, White-street, Moor- 
fields, London, E.C., 
and (works) Mayfield, 
Woking. The lamp is 
provided with a Gim- 
bal reflector, capable 
of reflecting light in 
any direction without 
movement of the elec- 
tric lamp. Flexibles 
are obviated, and the 
terminals and connec- 
tions are non-corro- 
dible. A 4-watt metal 
filament lamp can, it 
is claimed, be used 
continuously for 9/10 
hourson asingle charge. 

A more simple and 
cheaper form of. this 
lamp than that shown 
in the illustrat‘on is 
also supplied. 

Premier Ampero Rectifler. — The Premier Ampero Electric Co., of 
Premier House, Dover-street, London, W., have ready several new 


SipE VIEW oF LAMP. 


lists of their special types of rectifier, foy Which a claim of 90 per 
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cent. efficiency is made as certified by the Central Laboratory, 
Paris. Itis further claimed that this apparatus saves 50 per cent. 
of the current bill, will work on any load and in any position, and 
can be supplied to any voltage on the d.c. side to customers’ 
requirements. 


Electric Cranes.— An electric crane was recently erected by Messrs. 
Babcock & Wilcox at the Newtown goods shed, Cardiff, for the G.W. 
Railway Co. The crane, of 1 ton capacity, travels on a gantry 
earried by the columns supporting the roof, and there is an inverted 
jib suspended from the travelling crane and working on the under- 
side of the main crane girders. It is electrically operated throughout. 
A separate motor is provided for operating each motion, the controll- 
ing gear being so arranged that three handles operate the four 
motions. The crane has a range over two platforms, each 315 ft. 
long, and three sidings, capable of holding in all 46 waggons, and can 
deposit traffic in or pick up from any of these waggons. It has also 
a perfect range over 45 drays standing alongside the platform. 

Two cantilever electric cranes, each to lift 12 tons at 100 ft. or 5 
tons at 34 ft. radius, have been manufactured by Messrs. Joseph 
Booth & Bros., and erected on a glass roofed shed covering two of the 
shipbuilding berths of Messrs. Swan, Hunter & Wigham Richardson's 
Wallsend shipyard. the berths so covered being each 740 ft. in length 
and 150 ft. in height. The cranes have separate sets of motors for 
hoisting, racking and travelling. 


CATALOGUES, &c. 


FosrER METAL FiLAMENT Lamps.—The Foster Arc Lamp & 
Engineering Co. have recently added to their activities by placing 
on the market a metal filament lamp, which is illustrated and 
described in a pamphlet now to hand. These lamps have been made 
from start to finish at the company’s Wimbledon works, and a large 
stock is available for immediate delivery. They are made for four 
ranges of voltage—25, 50 to 55, 100 to 135 and 200 to 260 respectively, 
and vary in candle-power according to the voltage from 10 up to 
50 c. p. 


CRANE Morors.—Messrs. J. P. Hall & Co., of Oldham, have 
issued а revised crane motor list, which contains much fresh infor- 
mation regarding this class of machinery. The firm will be pleased 
to send a copy to anyone interested in electric drives at intermittent 
loads. 


" SIMPLEX’ CoaL-cuTTING MacHINE.—We have received from 
the Electric Construction Co., à pamphlet in which is illustrated and 
described the ‘‘ Simplex " electric bar coal-cutting machine manu- 
factured by the company at their works at Wolverhampton. It is 
claimed for this machine that it does away with hand-holing, cuts 
both ways without alteration in the position of the main frame. and 
for ordinary duty drives its cutter bar direct from the motor shaft 
without intervening gear. The design is the outcome of extensive 
practical experience with many types of coal cutters in a large 
number of mines and in greatly varying conditions. The cutter is 
mounted in & number of different ways in accordance with the work 
it has to do, and is in every way a sound and efficient machine. All 
interested in this subject should obtain a copy of the pamphlet, 
which gives also details of the well-known E.C.C. haulage gears, 
motors and controllers. 


* Book OF THE Wonps." —Mr. W. А. Vignoles, chief engineer of 
Grimsby Corporation Electricity Department, sends us а booklet 
entitled The Electricity Consumers’ Guide, in which is contained 
а good deal of information likely to be very useful to the prospective 
consumer. The various systems of wiring which may be used, and 
the proper way to choose and distribute the various lighting units 
are described, together with details of the necessary switches and 
fittings. A couple of tables dealing with the probable cost of 
electric light should also prove useful. 


TELEPHONE INsTRUMENTS.— From the Western Electric Co. 
comes a copy of a new bulletin,“ which deals generally with tcie- 
phone apparatus and accessories, In it are described telephones of 
all kinds suitable for use on central battery, magnoto and inter- 
commun:cation circuits. | 


“ WINTERTHUR DIESEL ENciNEs.— The Swiss Locomotive & 
Machine Works, of Winterthur, have issued (through their London 
office) a pamphlet relating to the Winterthur " Diesel engine. Ii 
is claimed for this type of engine that it is one of the most econo- 
mical forms of motor now known, the cost of running being ex- 
tremely low, both as regards fuel consumption and attendance. 


FLEXIBLE CovPLINGS.— Messrs. Jens Orten- Boving & Co. forward 
a copy of a pamphlet dealing with the Zodel-Voith flexible coupling, 
full details of this apparatus being provided. | 


Calendars and Diaries.— An excellent desk diary, memoranda and 
blotting pad has come to hand from Messrs. Alfred Graham & Co., 
makers of patent loud-speaking telephones, of St. Andrew's Works, 
Crofton Park, London, S.E. The usual diary and memoranda opens 
out on the left, and is accompanied by some useful postal and 
general information. Opportunity is taken for caliing attention to 
the company's patent Navyphones. 


From Pope's Electric Lamp Co. we have received а neat hanging 
perpetual calendar with revolving discs worked by metal studs. The 
calendar is an effective reminder of the company's manufactures. 


The British Westinghouse Co. have sent us & useful calendar for 
desk or for hanging, with monthly tear-off sheets and a moveable 
date indicator. | 


From Messrs. W. Н. Willcox& Co., of Southwark-street, S.E., we 
have received a useful wall calendar for 1910 consisting of monthly 
sheets. Illustrated particulars of some of Messrs. Willcox & Co.'s 
engineering specialities are given, and the calendar forms an effectivo 
reminder of the company's goods. 


Imports.—The following are official values of electrical machi- 
nery, material and apparatus imported into this country (a) during 
December, 1909, and (b) during the year 1909, with the increases 


or decreases compared with the corresponding periods of 1908 :— 


Electrical machinery (a) £52,057 (increase £13,793), (b) £533,537 
(decrease £44,951); telegraph and telephone cables (a) £17,113 (in- 
crease £5,521), (b) £146,692 (increase £21,605); telegraph and tele- 
phone apparatus (a) £14,559 (decrease £7,675), (b) £166,790 (decrease 
£33,382) ; other electrical wires and cables, rubber insulated (a) £15,361 
(increase £9,826), (b) £119,188 (increase £47,682) ; with other insula- 


tions (a) 25,092 (decrease £2,322), (b) £77,340 (decrease £25,890); саг. 


bons (a) £17,540 (increase £2,616), (b) £141,469 (decrease £20,644) ; 
glow lamps (a) £54,892 (increase £5,274), (b) £438,906 (increase 
£79,069); arc lamps and electric searchlights (a) £123 (decrease 
£406), (b) £11,324 (increase £6,084); parte of arc lamps and search- 
lights (other than carbons) (a) £9,671 (decrease £603), (b) £73,372 (in- 
crease £9,925); primary and secondary batteries (а) £5,260 (decrease 
£701), (b) £47,494 (decrease £9,659). Total of electrical goods and 
apparatus, other than machinery and telegraph and telephone wire, 
(a) £147,569 (increase £11,430), (b) £1,521,709 (increase £57,947). 


Exports.—The exports of electrica] machinery, material, &c. (a) 


during December, 1909, and (b) during the year 1€09, and the in- 


creases and decreases compared with the corresponding periods of 


1908, are as follows:— 

Electrical machinery (а) £124,980 (increase £22,986), (b) £1,431,586 
(increase £77,568); telegraph and telephone cables (a) £150,216 (in- 
crease £104,775), (b) £744,140 (increase £125,456); telegraph and tele- 
phone apparatus (u) £19,977 (increase £7,007), (b) £259,176 (increase 
£87,114) ; other electrical wires and cables. rubber insulated (a) £31,769 
(increase £5,530), (b) £289,342 (increase £7,071); with other insulations 
(a) £23,229 (increase £1,296), (b) £308,6588(decrease £14,013) : carbons 
(а) 1.848 (increase £907), (b) £11,080 (increase £2,457); glow lamps (a) 
£9,603 (increase £4,896), (b) £81,629 (increase £23,776) ; arc lamps and 
iuge inus (а) £2,585 (increase £199), (b) £20,689 (decrease £1,100) ; 
parts of arc аре and searchlights (other than carbons) (a) £1,577 
(decrease £768), (b) £15,534 (decrease £3,716) ; primary and secondary 


batteries (а) £10,878 (increase £4,548), (b) £113,539 (increase £31,182). . 


Total of electrical goods and apparatus, other than machinery and 
telegraph and telephone wire, (а) £269,430 (inorease £135,009), (b) 
£2,240,E85 (increase £297,482). 


BANKRUPTCIES, LIQUIDATIONS, &c. 
Peter Smith, electrician, 18, Mill.street, Warrington, has been 
adjudicated bankrupt. 


A mecting will be held on Feb. 15 at 25, Victoria-street, London, 
S.W., to receive an account of the voluntary winding-up (which was 
commenced Dec. 18, 1893) of Easton & Anderson (Ltd.) (incor- 
porated June 4, 1888). 


Claims against Wm. Leslie, electrica] engineer, and Alice Frances 
Cheesman, now of H.M. Prisons, Brixton and Holloway respectively, 
end both formerly of 22, Bangalore-road, and 1, Dryad-street, 
Putney, London, S.W., by Jan. 18 to Мг. Н. W. Figg, 128A, Queen 
Victoria-street, London, E.C. 

Resolutions have been passed and confirmed that the Sylverlyte 


Electric Lamp Co. (Ltd.) be wound up voluntarily, that Mr. A- 
Riding, 15 and 16, Cockspur-street, London, W.C., be appointed 


liquidator, that of the 66,666 fully-paid shares in Sylverlyte (1909) . 


Limited, agreed to be issued to the company under the agreement of 
July 26, 1909, 36,000 shares be distributed amongst the holders of 
the preferred shares, and 27,500 shares amongst the holders of the 
deferred ordinary shares of the company, and that the balance of 
the shares be dealt with by the liquidator, by sale or otherwise in 
settling claims against the company, including directors’ and secre- 
tary's remuneration. A meeting of creditors will be held at Room 


К 12, Goschen-buildings, Henrietta-street, London, W.C., on Jan. 19. 
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NEW COMPANIES, STATUTORY RETURNS, 
MORTGAGES AND CHARGES, &c. 


.. — 


NEW COMPANIES. 


C. F. CABELLA & CO. (LTD.) (106,869.)— Reg. Jan. 6, capital £10,000 
in £1 shares, to acquire the business carried on by C. F. Casella as 
C. F. Casella & Co., and to carry on the business of mechanical and 
electrical engineers and manufacturers, opticians, agents, vendors of 
scientific instruments and apparatus, &c. Private company. First 
directors are С. F. Casella, L. M. Casella, R. Miall, S. Miall and Capt. 
M. Н. P. R. Sankey. Reg. office, 11-15, Rochester- row, West- 
minster, London. 


GEORGE H. SCHOLES & CO. (LTD.) (106,845.) —Reg. Jan. 5, capital 
£8,000 in £1 shares (5,000 preference), to take over the business of an 
electrical and mechanical engineer, carried on by G. H. Scholes a« 
George H. Scholes & Co. Private company. G. H. Scholes is perma- 
nent governing director. Reg. оћсе, 27, Blantyre-street, Chester- 
road, Manchester. 


R. PAIN & SONS (LTD.) (106,800.) — Reg. Jan. 3, capital £6,C00 in £1 
shares, to carry on the business of engineera, electricians, ironmongers, 
&c., to acquire the business carried on at Woking and Byfleet as R. 
Pain & Sons. Private company. First directors, R. Pain, H. Pain 
and B. Pain. Reg. office, High-street, Woking. 


G. PEARSON & SONS (LTD.) (106,908.)—Reg. Jan. 8, capital £2,000 
in £1 shares, to take over the business of manufacturers of electrical 
accumulators and leather renovators carried on at Poplar, as Pearsons. 
Private company. First directors, S. Pearson, Q. R. Pearson, L. К. 
Pearson, О. R. Pearson and N. К. Pearson. 


SHEFFIELD ELECTRIC POWER CO. (LTD.) (106,880.)—Reg. Jan. 6, 
capital £2,000 in £1 shares, to acquire the business relating to the 
hire of electric motors carried on by W. E. Burnand, and to carry on 
the same and the business of mechanical, electrical and gas engineers, 
manufacturers of and dealers in electrical and mechanical appliances, 
&c. Private company. W. E. Burnand is managing director, Reg. 
ottice, Chippinghouse Works, Lowtields, Sheffield. 


STATUTORY RETURNS. 


ELECTROLYTIC ALKALI CO. (LTD.) Return to Nov. 11 gives capital 
as £500,000 in £1 shares (200,000 preference and 300,000 ordinary). 
99,965 preferred and 201,904 ordinary shares taken up (exclusive of 
55 preference and 314 ordinary forfeited). £1 per share called up on 
100,000 preference and 127,218 ordinary (including forfeited shares). 
£227,000. 15s. paid (including £11. 5s. on forfeited preference and 
£120. 10s. on forfeited ordinary shares). 75,000 ordinary shares con- 
sidered as fully paid. Mortgage and charges, £50,000 4} per cent. 
first mortgage debentures. 


WHITTAKER BROS. (LTD.) —In return to Dec. 10 capital is £7,000 in 
1,000 preference, 5,000 A ordinary and 1,000 B ordinary shares of £1 
each. 3,907 shares taken up. £1 per share called up on 3,207. £3,207 
paid. £700 considered as paid. Mortgages and charges, nil. 


MORTGAGES AND CHARGES. 


BRITISH ALUMINIUM CO. (LTD.) Charge on company’s undertaking 
and property, present and future, including uncalled capital, to secure 
£25,000. Holders, Sir Julius Wernher, Bart., L. Phillips, F. Eckstein 
and L. Breitineyer. Also mortgage charged ou same property (supple- 
mental to above-mentioned indentures) to secure £25,000. Holders, 
W. Morrison, Н. Morrison and J. А. Morrison. 


CROSS & CROSS (LTD.)—Particulars of £1,000 debentures created 
Dec. 11 have been filed, the amount of present issue being £600. Pro- 
perty charged, company's undertaking and property, present and 
uture, including uncalled capital. No trustees. 


MINEHEAD ELECTRIC SUPPLY OO. (LTD.)—Particulars of £5,000 
debenture stock, creuted by resolutions of Nov. 29 and Dec. 21, 
have been filed, the whole amount being now issued. Property charged, 
freehold and leasehold land and buildings at Quay-lane, Minehead, 
and Alcombe, Somerset, and company’s general assets. Trustees, Т. 
Joyce and F. Risdon. 

MUNSTER ELECTRIC LIGHNING CO. (LTD.) Issue on Dec. 31 of £400 
debentures, part of a series of which particulars havealready been filed. 


RADYR ELECTRIC CO. (LTD.)—Particulars of £1,000 debentures 
created Sept. 20 have been filed, amount of present issue being £250. 
Property charged, company’s undertaking and property, present and 
future, including uncalled capital. No trustees. 


SUNBEAM LAMP CO. (LTD.)—A memorandum of satisfaction in full 
on Jan. 1, of debentures dated Jan. 28, 1904, securing not more than 
£10,000, has been tiled. 


LIMITED PARTNERSHIP. 


CARTWRIGHT, CHEADLE & CO. (256. — Reg. Jan. 5, as manufacturers 
of inventions and designs in hollowcast metal goods, cabinet and wood- 
work, electrical goods, &c. (5, Kings-road, Brighton). Partnership 
from Nov. 27, 1903, to June 1, 1911. General partner, H. W. Cart- 
wright; limited partner, G. Cheadle (Lawnswood, Tettenhall-road, 
Wolverhampton), contributing £50 in cash. 


CITY NOTES. 


MEMORANDA (Jan. 13).—Bank rate 4 per cent. (January 6, 1910). 
Price of silver, 244d. per oz.  Consols 823—823 for money; 854— 
85 for account.  Consols Pay Day, Feb. 2; Stock and Shares 
Continuation Days, Jan. 25 and Feb. 8; Ticket Days, Jan. 26 and 
Feb. 9. Pay Days, Jan. 27 and Feb. 10; Mining Shares Carry Over 
Day, Jan. 24, 

Prices or METALS (London).—Copper, cash, l u; three months 
622. Lead, English, 14—143 ; foreign, cash, 132—134 ; three months, 
14,1,—14) ; Spelter, cash, 234 —254. Tin, English, 146—148 ; foreign, 
cash, 1491; three months, 1494—1504. Iron, Cleveland, cash, 51/7, 
nus three ee 52/6. Magnet Steel (price supplied by W. F. Dennis 

о.) £55. 


CHILI TELEPHONE CO. (LTD.)—The directors have declared an 
interim dividend of 3s. per share for the past half-year. 


COMPAGNIE GENERALE DES TRAMWAYS DE BUENOS AIRES. For the 
year 1908-9 the gross profit was £259,400 (against £187,300 in pre- 
ceding year), net profit (after providing for taxes, interest, &c.), 
£135,800 (£157,400). It is proposed to pay 54 per cent. dividend on 
the ordinary shares (against 44 per cent.) ; 

DIRECT UNITED STATES CABLE CO. (LTD.)—The directors recom 
mend an interim dividend of 4s. per share (tax free), being at the rate 
of 4 per cent. per annum for the quarter ended Dec. 31, setting aside 
57.500 to reserve and carrying forward a balance of about £6,859. 

DUBLIN UNITED TRAMWAYS CO. (1896) (LTD.)—Subject to final 
audit, the directors recommend payment of dividends forjthe half-year 
to Dec. 31, at the rate of 6 per cent. (less ta x), on both the preference 
and ordinary shares, setting aside £15,000 towards renewal of per- 
manenl, way and carrying forward £9,267. 

ELECTRICITY IN MINING.—At a shareholders’ meeting on Tuesday, the 
chairman of Harrison, Ainslie & Co. (Ltd.) (Sir Owen R. Slacke), referring 
to the installation of electric pumping plant at their mines, said that the 
actual cash expenditure which could be directly charged against their 
electrical pumping plant was only about £17,000; but to those figures 
must be added the loss of 18 months to two years, and, most important 
of all, the cost of repairing and driving anew the levels. The plant was, 
and had been for some time, working well, but still required certain 
technical alterations. The money for this plant had been provided by 
certain shareholders, who, from frequent. personal inspection of the pro- 
perty and consultations with engineers and experts, came to the con- 
clusion that, with funds to continue the development of the property 
and to put the electrical plant right, the profits must eventually be ample, 
not only to repay the loans, but to show a substantial balance for the 
shareholders. Ten new electrical pumps had been purchased, seven of 
which were now working and three had yet to be delivered. Experience 
in other mines had shown that electrical power, when thoroughly estab- 
lished, was by far the best and the most economical. ‘The original 
installation of a very large pumping plant—and he believed theirs was 
the largest plant, at any rate, in the United Kingdom—was invariably 
attended with many unforeseen difficulties. "There was an arbitration 
pending between the makers of the electrical plant and the syndicate 
with whom they contracted for its erection. The syndicate had, however, 
agreed that the result of that arbitration should be binding as between the 
syndicate and their company, so obviating litigation. 

MADRAS ELECTRIC SUPPLY CORPN. LTD.) — The company an- 
nounces that, in accordance with the terms of the trust deed, it will 
require holders to accept forthwith one fully-paid £5 share for every 
£5 of construction stock. 

MALAGA ELECTRICITY CO. (LTD.)—At the recent meeting it was 
reported that the sale of current in 1908 realised 236,014-15 ptas, against 
249,321-20 ptas. in 1907. "Total income was 293,986-20 ptas., against 
311,950-00 ptas. The number of 8 c.p. lamps connected on Sept. 30 last 
was 23,474, compared with 26,499 in 1908. "This decrease is partly 
attributable to the effects of the terrible flood in September, 1907 (which 
not only brought about a heavy commercial crisis, but also caused a 
great number of peop le to emigrate), and partly to the ever-increasing 
competition both with the gas and with the German Electric Со. Expen- 
diture in Malaga decreased from 254.646-06 ptas. in 1907 to 237,059-51 
ptas. in 1908. The profit for the year was £1,531. Is. 6d., an increase 
of £1,100. 11s., due both to the fact that a protit was made on ex- 
change account of £135. 5s. 5d. (against a loss last year of £188. 12s.) 
and to there being no special loss of £891. 25. 2d. to be written off for the 
flood. Practically the whole of the profit has been applied to deprecia- 
tion, and the carry forward was £41. Is. 6d., against £69. 38. 9d. 

MEXICAN LIGHT & POWER. CO. (LTD.) The directors have declared 
а dividend of 1 per cent. on the ordinary shares. 

RIO DE JANEIRO TRAMWAY LIGHT & POWER CO. (LTD.) The direc- 
tors have declared a dividend of 1 percent. 

STOOK EXCHANGE NOTICES.—The Stock Exchange committee have 
granted quotations to 850.000 vendors’ 30- vear 5 per cent. 81.000 gold 
bonds of the Kaministiquia Power Co. and fully-paid scrip for £300,000 
5 per cent. first debentures of the Manaos Tramways & Light Co. The 
committee have been asked to grant quotations to a further issue of 
20,350 £5 (£2 paid) cumulative preference shares of the Calcutta Electric 
Supply Cor pn: a further issue of £17,826 sterling 500-year 4 per cent. 
debenture stock of the Commercial Cable Co. ; a further issue of £50,000 
4} per cent. debenture stock of the County of London Electric Supply Co. ; 
60.000 £5 fully-paid ordinary shares (in lieu partly of the 5 per cent. con- 
struction debenture stock now quoted) of the Madras Elcetric Supply 
Cor pn. 
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SHARE LIST. 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC 
| RECEIPTS. | 
p 
| LINE. | s dod. | ка ае No. off un, |I —— | 
en a о. о пс. or Dec. 
3 Amount. | (а) | 
£ £ £ £ 
Aberdeen Corporation a ss 2s T vs ME 
Airdrie ....... FF Dec. 31 232 | — 8| 52 11,371 — 207 
Anglo-Argentine ..........| Jan. 7 44,2241 | + 3,051 1 44,241 |+ 3,051 
Ayr Corporation .......... "T: 211 | + 11 | 34 10,715 — 152 
Baker St. & Waterloo Ry...| „ 8 3,485 | 4- 5 1 3,485 |+ 5 
Barnsley оооооовоовзоооове е 31 195 + 9 52 ‚835 Б 406 
OW „ * 0 ГТ 31 217 + 34 52 12,034 — 570 
Bath Electric Trams, Ltd...) Jan. 5 702 | + 48 | 1 702 |+ 48 | 
Birmingham Corporation „, 8 6,841 + 381 41 270,602 |+ 9,080 
Birmingham & Midland....| Dec. 24 987 | + 47| 51 43,318 |+ 693 
Blackburn Corporation ....| Jan. 5 1,134 | — 50 41 44,980 — 1,367 
Blackpool and Flee " 8 242 | + 2 1 242 |+ 2 
Bolton Corporation........ 5 vs "T gs 98 ux 
Bombay ......... N Dec. 9 |к42,240 | + 22,670 | 49 (al, 883, 130 4-R99,735 
Bournemouth Corporation. Jan. 5 480 | + 30 40 7, + 728 
Bradford Corporation...... > 8 4,691 | + 351 40 198,026 |+ 7,256 
Brighton Corporation..... Р M 9 7 + 27, 4l 40,057 |+ 1,939 
Bristol Trams & Carriage „, 7 5,433 | + 498 34 198,265 |+ 13,206 
Burnley Corporation ...... s 8 1,235 | + 107 1 235 |+ 107 
Burton Corporation ...... : 9 256 | — 4| 4l 10,896 |— 183 
Bury Corporation ........ P 2 1,196 | + 108 | 139 46,146 |— 407 
Calcutta Tramways Co. и 8 | к55,890 | + R1,470 1 &55,890 |+ R1,470 
Camborne-Redruth ...... ai 8 125 | + 2 1 125 |+ 
Cardiff Corporation........ „ 10, 2,291) + 331] 4 88,005 |+ 1,448 
vehill.......... rere Dec. 31 89 | + 27 82 4.38 — 121 
Central London Railway ..| Jan. 8 5,532 | — 16l 1 5,532 — 161 
Charing C.,Euston & H'stead „, 8 3,950 | + 70 1 3,950 |+ 70 
Chatham & Dist. Lt. Куз... б 6 1699 | — 78 1 [699 |— 28 
City & South London Rl... 9] 3417|— 93 1 3,417 |— 93 
City of Birmingham ...... c. 31| 3,671 |+ 266| 52 | 147,909 |+ 3,358 
Colchester Corporation ....| Jan. 5 163 | + 82 1 163 |+ 82 
Согк Electric ams Co. вове ” 6 429 zi 38 11 429 зач 38 
Croydon Corporation ...... Dec. 3l 1,706 | + 551| 52 62,778 |+ 6,290 
Devonport & Dist. Trams .. „ 431 400 | — 81 52 19,228 |— 5,148 
Dover Corporation ........ : : is ЗӢ M 
Dublin & Lucan Railway ..| Jan. 7 113| — 16 1 113 — 10 
Dublin United ............ 7 5,365 | + 222 ] 5,365 |+ 222 
Dudley-Stourbridge ......| Dec. 31 B05 | 4- 85| 52 42,272 |— 1,025 
Dundee Corporation ...... Jan. 5| 1.5814 65 | +34 40,156 — 682 
Ham Council ........ Е 8 961 | + 78 | $40 40,938 |+ 4,903 
Exeter Corporation........ и 7 286 | + 6| 41 13,626 |+ 610 
Gateshead & Dist. Trams ..| Dec. 31 1,075 | + 68 32 $2,070 |— 692 
Glasgow Corporation ...... Jan. 8 19,409 | + 1,662 232 „528 |— 8,043 
Glossop Trams. е 8 106 | + 2 1 100 |+ 2 
Gravesend-Northfleet...... Dec. 31 213 | + 54 | 52 10,995 |+ 91 
Great Northern & City КІу...| Jan. 8 1.019 + 1 1 1,619 |+ 1 
Gt. Northern, Piccadilly, &c. m 8 6,115 | + 195 1 6,115 |+ 195 
Greenock & Port Glasgow ..| Dec. 3l 579 | + 126| 52 28,719 ＋ 1,678 
Hartlepool Tramways e „ 31 245 | + 30 | 52 12.170 — 63 
Hastings Elec. Trams Co. ..| Jan. 6 775 | — 14 1 1775 |— 14 
Hong Kong .............. к 8 | $8,663 | -- 81,337 1 $8,663 |+ 81,337 
Huddersfield Corpn. ...... e MY Е - ee 
Hull Corporation " 8 2,731 | + 231 | 40 106,005 |+ 4,800 
Ilford District Council M 8 495 | + 64 | 42 ,068 |+ 1,656 
Ilkeston District Council ..| , 5 114 | — 4| 40 5,410 |— 239 
Ipswich Corporation ...... n 8 337 | + 11 41 16,409 |+ 232 
Isle of Thanet Co. ........ " 8 241 | + 7 |414 4,302 |— 98 
arro . е Dec. 31 117 + 10 | 52 6,043 |+ 500 
ghley Corporation...... ап. 6 187 | + 16 | 40 6,514 |+ 240 
Kidderminster & District. Dec. 31 129 | + 21| 52 5,591 |— 125 
Kilmarnock Corporation .. vd A 5 M P | 
Lanarkshire Trams Co. ....| Jan. 6| 1.861 + 10 1 1,864 |+ 10 
Lancashire United ........ 7" 5 1,509 | + 115 1 2,509 |+ 115 
*Leamington .............. Dec. 31 165 | + 16| € 9,109 |+ 205 
Leeds Corporation ........ is 88 a a - 
Leicester Corporation...... Jan 8 2,180; + 148 1 2,180 |+ 148 
Leith Corporation ........ * 8 649| + 124| 34 20,701 |+ 2,401 
Lincoln Corporation ...... " 8 114 | + 3| 4l 5,006 |+ 196 
Liverpool Corporation .... ji 1 | 11,533 | + 1,508 | 152 560,218 |— 1,811 
Liverpool Overhead Rly. .. 1 9 337 | — 41 2 2,642 |— 7 
Llandudno&ColwynBayRy. 45 7 135 | + 28 | 45 660 |+ 43 
London County Council... Dec. 25 | 40,006 | + 4,080 | $38 1,433,828 |+ 72.449 
London United .......... Jan. 8 5,499 | + 299 | 438 318,543 |— 27,142 
Lowestoft — place 1 8 143 | + 15] 15 2411 |+ 74 
Maidstone Corporation .... is 8 148 | + 10 | 40 7,419 |— 341 
Manchester Corporation.... 5 8 | 15,163 | + 969 41 608,514 |— 6,684 
Mersey Railway .......... » 8] 2,093 | + 9 1 2,093 |+ 9 
Merthyr ................ Dec. 31 223 | + 20| 52 10,908 |— 289 
Metropolitan Dist. Railway. Jan. 8 | 10,712 | + 787 1 10,712 |+ 787 
Metropolitan Elec. Trams ..| Dec. 31 „655 | + 2,491 | 52 326,440 |+ 26.639 
Middleton TP „ 31 315 | + 44 | 52 17,080 |— 1,185 
Nelson Corporation........ Jan. 8 128 | + 24 | $40 „605 1+ 247 
Newcastle-on-Tyne Corp. .. ss ё a $i , í 
Newport (Mon.) ..... TT A 8 625 | + 45 41 26,903 |— 81 
Northampton Corporation. . М 7 431 | + 13 |441 19,736 |+ 825 
Oldham, Ashton & Hyde ..| Dec. 31 950 | + 50 52 036 |— 1,2 
Oldham Corporation ...... Jan 9 1,642 | — 47 | 41 75,120 |— 5,597 
Perth (N.B.) Corporation .. 7 5 187 | — 2 | §33 ,366 |— 33 
Perth (W. A) Elec. Trams. „, 7 1,228 | — 192 1 1,738 |+ 192 
Peterborough ...... dud Dec. 31 133 | + 28| 52 6,164 |— 418 
Portsmouth Corporation ..| Jan. 8 1,832 | + 119] 41 85,165 |+ 2,994 
Potteries ...... Sees see Dec. 31 ,850 | + 345 | 52 94,251 |— 317 
Preston Corporation ...... Jan. 5 715 | + 11 1 715 |+ 11 
Rotherham Corporation.... " 6 597 | + 11 40 23,933 — 949 
Rothesay ...... DIM Dec. 31 48 | — 11 52 10,002 |+ 88 
Salford Corporation ...... Jan. 10 4438 | -+ 237 | {41 186,418 — 3,788 
Sheerness ....... tea eee Dec. 31 45 | + E| 52 | 2639 — 291 
Sheffield Corporation ...... Jan. 9| 5,854 | + 560 | 341 235,605 |+ 4,192 
Singapore Trams.......... „ 8! $9,425} — $705 1 $9425 |— 3705 
South Metropolitan........ Dec. 31 920 | + 2274 52 41,512 |— 
South Staffs...... eee » 3l 1,084 | + 192 | 52 44,394 |— 1,541 
Southend Corporation Jan. 5 359 | + 58 40 21.475 |+ 2,898 
Southport Tramways ...... ec. 31 233 | + 55 52 14,627 — 475 
Stalyb'dge,Hyde,&c.,Jt.Bd. | Jan. € 624 | + 27 | $40 29,869 |— 626 
Sunderland Corporation.... РА 9 1,117 | + 38 | 41 46,446 |— 2,070 
Sunderland District ss 9 943 | + 20 | 10 4,462 |— 110 
Swansea Trams .......... Dec. 31 990 | + 13) 52 51,152 |+ 1,904 
Swindon Corporation ...... А T T e es .. 
Taunton ................ » 3l 964 |+ 20! 82 2,194 |+ 62 
Tynemouth and District.... » 31 167 | + 66 | 52 12,242 |+ 876 
Tyneside Trams Со. ......| Jan. 5 307 | — 46 11 307 |+ 46 
Wallasey District Council .. di 8 832 | + 15 | $40 37,02 |+ 808 
Walsall Corporation ...... » 8 502 | + 11 i 502 |+ 11 
Warrington Corporation.... E А: е 2$ ci x 
West Ham Corporation.. Dec. 23 2,646 | + 803 39 92,657 ＋ 5,859 
Weston-super-Mare ...... » 3l 45 | + 23 | 52 ,239 |+ 417 
Wolverhampton Co. ...... „ 31 509 | + 107 52 ‚064 |— 1,467 
Wolverhampton Corpn. ....| Jan. 5 895 | + 125 1 895 |+ 125 
Worcester eee 31 250 | + 12 | 52 14,455 |— 135 
Wrexham ....... cias Seb ae M 121 | + 40 52 5,128 — 214 
yorkshire W.R. Trams ....| Jan. 9| 1,112] + 7| 2 2,502 + 250 
orkshire Woollen District.. . 31 1139: + 29 52 48,115 [+ 487 
11 
Xa) These comparisons are with the corresponding period last year. * Partly electrical.“ 
1 ings J dars t Minus 2 days, 1 Plus 3 days. 1! Minus 1 day. "IPlus2day& ` 
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' Prioe RATE | Drvipenp | BUSINESS 
Divi- NAME. Wed., PER CENT. Due. WEEK TQ 
 |pEND Jan 18. | Yigrpgp. JAN. 12 
z High"! Low- 
Electricity Supply. £ s. d. est. | est. 
10} 5/0 | Bournemouth & Poole Elec. Sup. Ord. .... 25-15 6 0 0 Mar, Sep E^ T 
10) 4/6 | Do. 4% per Cent. Cum. Pref...... — —10 |410 O| Feb, Aug 9i! .. 
10| 6/C | Do. 6 per Cent. Cum. Second Pref. ......| 10 —104 5 14 O Feb, Aug A ‚ 
St. | 41% tDo. 4 wi Deb. Stock (red.) ......| 102—105 4 5 6| Jan, July ii se 
2/0 | Bromley (Kent) El. Lt. & Power Shares.... 1515 9 ril, Oct. А v? 
St. 41% Do Do. Ist Debs.....| 91 —94 | 415 Э | May, Nov | 51 E 
5| 4/6 | Brompton & Kensington Elec. Sup. Ord. ..| 71—71 |6 9 0 arch. ies 
5| 3/6 | Do. 7 per Cent. Ртеѓ................... 71—71 | 410 0 Mar, Sept we © 
St. | 4% | Central Elec. Sup. Co. үч Guar. Deb. Stock 9» —102 3 18 6 June Рес | .. | .. 
5| 2/6 | Charing Cross (W. End & City) El. Sup. Co.“ 4 5.9 0 Feb, Aug dies cien 
5 2/3 | Do. 41 per Cent. Pref. ................ 4l 417 0 Feb,Aug | 4%! .. 
St. 4% | tDo. 4 per Cent. Deb. Stock (red) 96 — 4 1 O jan, July vs Ws 
St. | 44% | Do. per Cent. Deb. Stock (red.) ......| 103 —-105 4 5 6 vs E 
2/3 Do. ty Undertaking 44% Cum. Pref. 31— 5 12 0 Jan, July 5 Lg 
2/0 Chelsea Electric Supply Ота............... 31—36 | 6 4 O MMarch....| .. s 
St. 41% | tDo. 4} рег Cent. Deb. Stock (red.) ...... 98 —101 | 4 9 О June, Dec 
10| 5/0 | City of don Electric Lighting Ord. ....| 101—103? | 5 1: 6 | Feb, Aug x e 
10! 60 | Do. 6 per Cent. Cum. Ртеѓ. ............ 12 ,—13 | 412 O | Jan, July 121 12 
St. | 5% | tDo. SperCent. Deb. Stock (red.) . 120 —124 4 0 9 | June, Dec | 1214) .. 
St. 41% Do. 44 per Cent. 2nd Deb. Stock (red.) . 99 —102 4 8 Q an, July | 101 is 
8 А unty of Durham Elec. P. D. Ord......... 14—2 Ж pril, Oct v : 
5| 595 Do. 5 per Cent. non Cum. Pref. ........ 2i—3% |7 8 О! April, a - 
10 4/0 | County of London Elec. Supply Ord. ...... 71—8 600 | Feb, Aug 7§| 
10 6/0 | Do. брег Cent. Cum. Pref. ............ 10$--112 5 8 O Mar, Sept 104%| 103 
St. 41% | tDo. 4% per Cent. Deb Stock (red.) ...... 103—106 4 5 O | Jan, Ju y | 1054) 1033 
St. % Do. Second Deb. Stock. 98 —101 | 4 9 6 | May, Nov | .. | .. 
5| 2/0 | Folkestone Electricity Supply Co. Ord. ....| 4 | 512 6 | April, Oct : 
5| 2/6 Do. SperCent. Cum. Pre... = 4 13 0 | Mar, Sept j яе 
St. | 44% Do. 4% Ist Deb. Stock (red) ............ 97 —100 | 4 10 О | Feb, Aug e| 
5| 4/0 | Hove Electric Lighting Ота............... $177 517 Ol Арп, ot 
5| 4/0 | Kensington & Knightsbridge Ord.......... 7—7 5 6 8| Feb, Aug к e 
5| 6% Do. б per Cent. Ist Pref .............. 5 414 6| Jan, July - 
St. 49 Do. 4 per Cent. Deb. Stock (red.) 95 —9 420 85 s 
St. 4% Kensington & Kngtbg. Co. & Notting Hill 
Co. (Joint Station) 4% Deb. Stock (red.). 964—994 | 3 19 6 | April, Oct € . 
St. | 449,| Kent Elec. Power Coo... . 85—89 |5 1 O| Jan, July s В 
3| 1/98 | London Electric Supply Ord. ˙ каешах 1 і —2 |4 7 Є | Маг, Sept dis es 
5| 3/0 Do. 6 per Cent. Pref............. eere. 41—51 517 9 Mar, Sept 5 4i 
St. 4% | tDo. 4 per Cent. Ist Mort. Deb........... 90—93 |4 6 O jan, July | ЭЩ .. 
5| 2/6 | Metropolitan Electric Sup. Ord. .......... 4—4 6 1 3 pril, Oct 41 45 
5| 2/3 | tDo. per Cent. Cum. Pref............. 1—5 4 10 0 ee July 4.5 . 
St. | 44% Do. 44 per Cent. Deb. Stock Ist Mort....| 104 —107|4 4 0 | June Dec | .. | .. 
St. 34% | tDo. 31 per Cent. Mort. Deb. Stock (red.) 4 1 Jan, July | .. | .. 
100 4% |tMidland Elec. Corp. for P. D. Ist Mort. Deb. | 96 —98 |412 O| June,Dec| .. | .. 
100| 44% |1 Newcastle & Dist. Elec. Ltg.4] per Cent. Deb.| 82 —86 |5 2 6 an, July x Es 
5|.. Newcastle Elec. Supply Отӣ............... 31—41 Өй eb, Aug pis he 
5| 5% | Do. 5 per Cent. non Cum. Pref. ........ 41i—4 5 6 0| Feb, Aug 44 
100| 41% łDo. 41 per Cent. 1st Mort. Deb. ........ 100 —102 i 4 8 0 | Jan, July "M 5 
100| 5% North Metro. Elec. Power Sup. 5 Morts.....| 99 —101 | 4 19 0 T n пе 
10} 6/0 | Notting Hill Electric Ота................. 121—13£ 5 6 0 | March. m Е 
5| 2/6 | Oxford Electric Ord. .................... 6 —6 5 8 0| March. И n 
St. | 4% Do. 4 per Cent. Deb. Stock 95 —9, 4 2 0! Jan, July vi ; 
5| 5/0 | St. James' & Pall Mall Elec. Ord........... 81—9 511 0| Feb, Aug M . 
ТАЧЕР E iii BRAN |) 
St. 32° i per nt. ео. otoc red./ an, у on © 
5 iJ 4 SG Markets Electric Sup. Ord....... Vee x au . x 
5| 4/0 | South London Electric Supply Ord......... 22—34 | 610 O| April 55 ds 
St. 5% | tDo. 5% Ist Mort. Stock (red.) 100 —103 | 4 17 6 - 1102 | 1014 
1! 0/6 | South Metrop'n Elec. Lt. & Power Ord. .... á—h 414 0 p НИ nos 
1 o Do. 7 per Cent. Cum. Pref. ............ 1-А-—= & 518 O| Feb, Aug lé! .. 
St. 44% | Do. 4j Ist Deb. Stock (red.). 100—1 4 7 0| April, Oct гой e 
5| 2/6 | Urban Electric Supply Ота. .............. —[ га April, Oct es a 
5| 2/6 Do. Sper Cent. Cum. Pref. ............ 1i—lt: d April, Oct a Ж 
St. |44% | Do. 41 рег Cent. Ist Mort. Deb. 744—784 5 14 9 | April, Oct | .. Re 
5| 5/0 | Westminster Elec. Sup. Ота............... 81—9 5 10 3| Mar, Sept 8) 2 
5| 2/3 | Do. 41 per Cent. Cum. Pref............. 5i— 0 0| Jan, July | 5p .. 
Electric Railways and Tramways. 
St. | 49 aker St. & Waterloo 4% Perp. Deb. Stock 97 —99 |4 1 0 an, July 981 984 
li . % Bath Elec. Trams Pref. Ord............... i 2x Ari К Е " 
1! 0/6 | tDo. 5perCent. Cum. Pref. ............ — $ 180 0 jan. July . 2 
St. | 419 Do. 44 Ist Mort. Deb. Stock (red.) . 85 510 pril, Oct d i 
St. 4 о tB'ham & Midland Trams 44 Ist Deb. Stock. 83 —86 5 5 6 jan, July s da 
10| 694 | Bristol Tramways & Carriage Ord. ........ 84—9 6 13 6 eb, Aug - oe 
10| 4% | tDo. Cum. Pref. (fully paid) ............ 8 —8 417 0 i us 
St. 492 Do. 4 per Cent. Debs. ................ 991—1004 3 19 7 | Feb, Aug vá © 
10| .. | British Electric Traction Ord. ............ & —1 zs June, Dec | .. © 
10! 3/0 Do. 6 per Cent. Cum. Pref. ............ 2—3 19 0 0 Fet, Aug 21i 2] 
St. | 5% | Do. 5 Сепі. Perpetual Debs............. 85 --88 1 о | April, Oct| 87 | 85} 
St. | 44% | Do. 4} per Cent. 2nd Deb. Stock........ 60 —65 | 618 6 | May, Nov | SO} .. 
St, | 3% | Central London Ordinary Stock .......... 67 —69 5 16 O | Feb, Aug 671, 6/ 
St. 4% | Do. 4 per Cent. Pref. Stock ............ —88 |411 0! Feb, Aug | &2 | .. 
St. 21% | Do. Deferred Stock .................. 48 —59 5 0 O | Feb. ... s А 
100| 4% | Do. 4 рег Cent. Debs . 2 —104 | 3 17 6 | Jan, July T T 
St. 492 fCharing X, Euston & Hmpstd Рег. Deb Stk! 93 —95 |4 4 0 gan. July 941, 94% 
5| 2/6 | City of Birmingham Trams, 5 % Cam. Pref. 4—5 417 5 pril, Oct | .. s 
100 4% | Do. 4 per Cent. Ist Mort. Debs. ........ 93 —103 | 3 17 6 | April, Oct . T 
St. | 11% | City & South London Rly. Соп. OrCd. 33 6 7 3| Feb Aus 334) 32} 
St. | 5% | Do. Spercent. Perp. Pref. (1891) ...... 108 —110/4 11 0, Feb, Aug ZEE 
St | Su di ! 8 104 —107 | 4 13 6| Feb Au 
St. 567 Do ... Ero ned 100 —103 5 10 Feb, Aug | 100} .. 
St. 58 | Do (1903) ec cde eave T 99 —103 | 4 !7 6! Feb, Aus 
St. 49 | Do. 4 per Cent. Perpetual Debs......... 100 —102 | 3 18 0 May, Nov : 
10| 6/0 | Dublin United Trams, 6 per Cent. Pref..... 121—131 | 4 7 6 | Feb, Aug XU 
10| .. | Gateshead and District Trams Ord......... i m vs x И 
10. .. Gt. Northern & City Rly. Pref. Ord. (4%).. t—i | 5 Feb, Aug i 11 
10 4/0 | С. Northern, Picc. & Brompton 4% С. Pf. 8 —8} ae Feb. Aug BE E 
St. 4% | fDo. 4 per Cent. Deb. Stock ............ 3 —95 |4 4 0 Jan, July | 94; 941 
5| 2/0 astings & District Elec. Trams, 6% C. P. 11—1 25 ar. Sept | .. M 
St. 41% | Do. 4$ Deb. Stockck n 4 — 5 14 0 | April, Oct .. 
10| 6% | Imperial Tramways Ord. ................ 4 —4} 13 6 8 | Mar, Sept as 
10! 6% | fDo. 6 per Cent. Рге{................... 5 —6 5 0 О | Mar, Sept - 
St. 41% Do. 41 per Cent. БеЬз................. 71 —73 |6 3 О Jan, 415 : e 
5| 1/3 |11. of Thanet E. T. & Lt. 5 per Cent. Pref. .. 1—1 500 ar, oept. А : 
St. | 4% Do. 4 per Cent. Deb. Stock ............ 69 —64 6 5 O| Jan, July - is 
10} 5/6 | Lanarkshire Tramways .................. 91—1 -10 0 eb, Aug А ha 
St. | 5% |fLancs. Utd. Trams, 5% Prior Lien Deb. Stk. Ы Sass Тап. July , as 
10| 2/6 | London United Trams, 5% Cum. Pref. .... 141—2} M Jan, ушу I5 4 
St. 4% | fDo. 4 per Cent. Ist Mort. Deb. Stock....| 58 —63 6 7,0 an, July .. .. 
SE ss Mersey Con. Ord. Ѕїоск ................ 2 —3 m eb, Aug ; s 
1| 10¢ | Metropolitan Elec. Tramways Ord......... 12— 1 2t Zs | ies 
1| * Do. Deer! РЕТ a a— 42 ЕЯ April. x 
1| 0/6 | Do. SperCent. Cum. Pref. ............ +—# | 6 1 6| Feb, Aug "n 2 
St. | 43% | tDo. 4 per Cent. Deb. Stock 92—95 |415 6 Jan, July | 94 | 931 
St. | 1% | Metropolitan Railway Consolidated. 40 —40} 1 4 6| Feb, Aug | 40} el 
St. 22% | Do. Surplus Lands Stocks. ............. 66 —68 |4 1 О! Feb, Aug 571 
St. 3 % Do. 3% per Cent. Ртеѓегепсе............ 89 —91 3 17 O | Feb, Aue 901 904 
St |3 % Do. per Cent. A Preference 85 —87 4 0 6 Feb, Aug toh 55i 
St. 34% | Do. 31 per Cent. Convertible Pref. ...... 84 —86 14 1 6 Feb Aug | 851 85 
St. |3#%| Do. 3 per Cent. Debenture Stock ...... 93 —95 3 13 6 | Jan, July 941 
* In calculating the yield allowance has been made for accrued inter it cut not for rade mption, 
t Ex Dividend. 3 The London Stock Exch :*,« Committe have declined to quote these, Б» 
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ELECTRICAL COMPANIES’ SHARE LIS'T.—Continued. 
LAST Price RATE Business | m |Last Price RATE B 
Divi- NAME. Wed. PER cent. ae Wzsx To | X Divi- NAME, Wed., nx cgwr.| DIVIDEND Wim 
DEND Jan. 12. | Үгвірво. °^ | Jaw.12. F. /pEND I Jan 12 |Үшон| __ Jax. 12, 
High- Low 
Electric Railways and Меаца Conus Es d. d est. Т 11 
31% | Met. Rly. 3} per Cent.“ A" Deb. Stock. 92 94 NJ 3 ta 6 | Jan, July | 91 .. g 
| 8 N District Railway Ord 5 8 és pee Aug n 805 Telephones. E est. tit 
Bie pe Bee EI MA M Cun у. k beu 100| 2$ |tAmer. Telephn. & Telegh. Cap. St. ......| 143 —145 | 5 13 31, „ iM] 
34% о. Assented Ext. Pref. (Int. Guar. by 4% | +D Jan. July 
| 35 | une висе Ma иу Ltd.) 75 s з 1 é 15 Aus "ege алш ү е D. nee nar: per Cent. Bds. а er 1 E о ; " 
| 3% Do. З per Cent. Consoltd. Rent-charge = an, July e. j ae MM ;o.| ЕЗ. Foo VONS. Fonds 1700 . 97 — 1h. F4 Е 
490 | tDo. 4 per Cent. Midland Rent-charge 99 —102 13 18 0 | Jan, July | „ .. Pt. 5% | Anelo-Portue'se Tel. 5% Ist Me Db. Stk|.101 —103 | 4 17 0 AD Sept 
3⸗% | Do. Guar. Stock 4 per Cent. f —100] 0 0 Mar, Sept | 99 | [| 5 % | Chili Telephone . . . „ 74—84 |418 6|Ашшм | д. 
6°, *Do. 6 per Cent. Perp. Deb. Stock.. i31 —143 | 4 4 0 | Jan, Juy: ©, af 1 995 Monte Video Telephone Orddd hii 614 0 May No p sm e 
4% Do. 4 per Cent. Ditto . 93 —95 4 40 jan, July A SE ME 6% NS 5 per Cent. Preꝶ1m { 9:46 Feb’ 40 7857 155 
у .. | New Gen. Tract. 6 per Cent. сип Pret. i - ay... | oo Pt % | National Co. Pref. Stock................| 106}—108 | 5 П O н 206 : 
| : 6% | Do. ' Feb, Aug | i24 | 15 
| : Po: teries Electric Traction Ord. meu t em April, Oct ee ee t. 6/0 | D Def. Stock G65 „„ ов еә е о peeneces 123 —125 4 16 0 Feb. Aue vt 
| 0/6, Do. 5 per Cent. Cum. Pref........ a 1—1 6 14 0 Feb, Aug ‚| ..[10 6/0 E 6 per Cent. Cum. Ist Pref.........| 104—114 | 5 8 0 Fb Aus 6n 
41% Do. 44 per Cent, Deb. Stock.......... 84 —87 5 2 6| Мау, Nov| + 19 2/6. 8 6 per Cent. Cum. 2nd Pref.........| 101—11.|5 9 О| ре» Aus 5.7 .. 
0/7; S. Met. Elec. Trams. & Ltg. 6% Cm. Pref. i 9 12 0. Feb, Aug zm SI? 310) B 5 per Cent. non-Cum. 3rd Pref..... 54—56 |4 3 0 tine De 11 8 
4% | tDo. 4 per Cent. Deb. Stock.. 67 —71 5 12 6! Jan, July | ·· . Bt doo DS Deb. Stock 31 per Cent. (red.). . 97 —99 |3ii 9 jan Tuy i-e 
) 5% tSunderland Dist. Elec. Trms. СЯ IstMtDb.| 66—71 |6 19 0 Jan, July | zs: | ..[ 4% о. 4 per Cent. Deb. Stock (red.) 983—100, 3 18 6 Pu E E 
.. | Undergd E.Rys.Lon. 6% In.tds.withcoup4 34 —36 M une, Dec ‚35 ae ТА New York Telephone Co. 30 yr.Bnds. Scrip —991 x A il Oct NAT 
5% | Do. 5% Prior Lien Bonds............| 201 —102 | 4 18 0 5 101 100i 1/9/77: Oriental . e eee еуез 10—15 5 10 0 A 8 
41% Do. 449, Bonds Ex coup. 87 —83 5 1 0 EN 83; ..] ] vi Do. 6 per Cent. Cum. Pref. ..........| !k—1& | 411 O ind d EV D 
. | Do. 4perCent Ist Power Ho. Obs. 371—994 - ME 99 | „ Б. % T 9. 4 per Cent. Red. Deb. Stock sivas 86 —88 111 0 Jan, july b 
. | Yorkshire (W.R.) Elec. Trams. Ord.......| 4 e | March .. | ++ | e Pt 1 Telephone Co. of Egypt 4b. Stk. lred.)] 99 —10: | 4 9 Оте EY oin 
AA | Do. 6 per Cent. Cum. Pfe 11—2 A 708 oe Si 5 / tU nited River Plate.. 995967˙2»‚ä%„%„6„1 64—7 5 12 3 Uly sse. ui 
Do. 4 Ds 19 5 80 1 E MEN: 2/6 | tDo. 5 per Cent. Cum. Prein . Si— 4 9 O June, Dec 
41 | 10о. 44 per Cent. Ist ОеЬз............. Jan, July t. 41% | Do. 4j Deb. St. Red. 105—104 4 6 8 Jan. July T tal 
" Electric V m 160 T 7 a А о " e UNFINE SENI KR e | 
44° t ncho Cable Co 4} ? Deb toc оов а ee ss ee 
; : 1 Aron Electricity Meter Ord ere re is ж. Я P SX i m aD axe Financial, investment, &c. | 
"d. Do. 6% CUm. Pi: Socrati Sd oss 1— nl Oct | | e RUNS 
| 17. Babcock & Wilcox Ord. аан s3$—44 4 2 3 April. Gt 5 3/0 Elec. & Gen. Investment 6% Cum. Pref.. 21—3$ 8 18 0 dan Шу a = 
/ ⁰ Rae Жаз 17—15 3 16 3 AR g .. Ё10 2/0 | Globe Telegraph & True 101—104 5 3 3 SP Beni 0 iR 
| 4/0 | British Insulated & Helsby Cables Ord...) 7 -H 6:3 6| July, Feb | + | .. | 1013 Do. 6 percent Fref. . . .. 131—135 |4 6 9 |Sp.DeMrju) 1011; 
3% Do. 6 per Cent. Pre . 1-0 110 7? | Jan, July 2 [ 10| 6% | Submarine Cables Trust (Cert) . . . .] 129—132 4 1t О | April, Ри 
41% tDo. 4) per Cent. Ist Mer „Deb. (red.). 101 —104 |4 4 Ь | Jan, July .. oe 
| 40% Boe D n 43 1% m мерь, m 416 0 Маг вв 85 Colonial and Foreign Electric 
|... British Westinghouse 6 per Cent. Pref..... —} 3 ‘4 eb, Aug | :: T 
| 695 | Оо. 6 per Cent. Prior Lien Dbs. (rd.). 98 —10016 0 h .. 99{| 98] X Railways, Tramways, &c. 7 8 
5 7—5 71 50 49 | 5 2/6 jtAnglo-Arcentine 5% Cum. Ist Pref. ...... 445—445 6 3 pril, “ 4, 
4% Do. 4 per Cent. Mort. Deb. Stock...... —51 € O jan, July 5 2/6 | tDo. 5% Cum. 2nd Pref 42-45 5 11 9 an, July | 4& 4 
41% | BrushE.Eng. Co. 41% Perp. Ist Deb. Stock 41 —46 9 18 0 ar, Sept oe t. 49; Do. 4% Fo — 25 oi A m Led De | 9l v; 
47% Do. Perpetual 2nd Deb. Stock........| 25—29 15 10 O Jan, July | °° ve fice 419, +Do. 449; Deb. Stock. | 94 —96 (414 0 МЖ 251 с 
„ 5/0 Callender's Cable Con. Ога............. :0 —10} | 6 !'9 0 jan, July s ee t 5% Auckland Elec. Trams. 5% Deb. (rs as = an, July | 104 
| : a i | i . 1 5% uckland Elec. Trams. 5% Deb. (гей)... 102 —105 4 15 0 у T 
! 2/6 | tDo. 5 per Cent. Cum. Pref........... k—S} | 4:1 0 "an July EN 5 3/6 | Brisbane Electric Trams. "ln est Ога. 61—7 4 7 6 ay .... | 68 .. 
44% | tDo. 4) per Cent. Ist Mort Debs. (red.).. 1024 —1041 4 6 O0 | оу, Мау UL NEC 5 2/6 Do 5 r Cent. Cum Pref 8 411—543 416 O May, Nov T | А 
1/9,* Castner-Kellner Alkali Co.. . 2108 4 0 0 May, Nov 2 2 Us 24 Ө РЕ Сл кошы Жо, n сои. Jan Jubel eed 
Aor! = 5 3% | tDo. 44 per Cent. Db. Prov. Сегїз.......| 99 —102 14 2 0 , July ö 
41% Do. 44 per Cent. Ist Mort. Deb. (red.). 105 —108 4 З 0 | Feb. Aug m 80 | British Columbia El.. Rly. Df. Ord 142 —146 5 10 О | Mar. Sept 142 
‚ 7.4. tChadburn's (Ship) Telegraph Ord, ...... uet 611 9 | March . А i со Do. Pref Ord Stock y. Dl. Jrd. . "| 121 —125 | 4 16 © | May, Nov | 1231 
0/2, ! Do брег Cent. Cum. p 5 1 —1 5 6 6 April, Ot. Ry 5% | Do. 5% Cum. Per». Pref. Stock.. 110—113 14 8 € an, July 112 1 
| 0/7; Consolidated Electrical Со............. 1—1 7 00 | August .. zm 40 419 Po. Ab r Cant. 185 Mort. Debs . 02 —104 4 7 6 Да Okt 
0/6 | Consolidated Signal Coo (—1 7 О O Abril, Ос? | ·: -- Hogi gi? 50. Sy ос Power Пер еоз....... 102 —105|4 5 & Jan ' July ps 
0/7; Do 6 percent. Cum. Pref. .......... # — ево | April, Oct | f .. 1105 Do 470 EON deus „ % "e d 
| 3/0 |*Crompton & Co (Nos. 1 to 85,000) ...... 1— 5 0 O Jan, July | ·· . St. 4% | Do. о Her p. Con. Deb. St. ........ ' 
i 5% Buenos Ayres Lacroze Trams Ist Mt. Db.| 97}—99} 5 0 6 | Mar, Sept x я 
5% | +Do. 5 per Cent. Ist Mort. Debs. (red.). 88 —91 510 0 jan, July zm vs rg | . 
(0/7; | Davis & Timmins i | Mar, бері | «| .. St. | 6% pues ду Port & City Tram, a Mt. 93 % 6 S 0 Feb, Aug |. 4i, 9 
^ А Sg My E TH оа: EE 8 3 us ер. Stock == © , , 
о, | Dick, Kerr & Co. Ord........... Pais M. —! E 18 O | Sept. .... e - 5| 2/0 | Calcutta Tramways (1 to 137, 610). „ 41—5 4 0 0 | Mar, Sept | 4 
|, 0/71, Do. 6 per Cent. Cum. Жын SES оз à —1 Yr 4 5 Sept... ** hool 2/6 Po. S per Cert. Cum. Prei. 44—41 5 2 6 an, July Lu 
А — ee „ % „ о о 
42% tDo. 43 per Cent. Deb. c ETT 98 101 4 9 0 Jan, July oe 11 44% | tDo 419; Ist as b. Stock ( d). 99 —102 |4 8 O Jin: July Sed ue 
i TE Edison 5 United (“ А 5 Sh.) (3 pd.) im "E 5 p Aus ++ [si 4% Cape Electic rem 5 red). EE M 44 | » 

E us o. (£5 paid = eb. Aug e / d obl А S d ux 25. 
4% | tDo. 4 per Cent. Mort. Deb. Stock (red.) 64 —65 |516 0 June, Dec e s А of 1 Ayres i Trams Ca, (1904) Sh. яз 105 i i с 19 Te $E » 
5% | Do. 5 per Cent. 2nd Deb. Stock......| 81 —84 | 5:9 0 Mar, Sept 69 „„ „ = Ead лш 
| ..  Edmundson's Elec. Corp. Ord........... 1— ý ee Jan, July re vu (a 590 Colombo Tr. & Ltg. 5% Ist Mt. Эра. 96 —9 |5 1 0 May, Nov f 

„Do. брег Cent. Cum. Pref. . . . .; i—i b May, Nov | •- | .. [199] 5% ко Traction Co. of Hong Kong 5 per E | 
0, H nt. 1st Mort, De.... 80 —83 6 0 O | June, Dec К 
41% Do. 4} percent. Ist Mort. Deb. (red.) $7 —60 7 10 0 Jan, juy . 1! 5°, | Hav Elec. Ry. Con. Mt. 5% $1,000 50 | 
(o. | Electric Construction COOꝛꝛꝛ ).. — й — R А Jan, July x А 76 ana Elec. Ny. Con. о _ 994 Ф 
ear Coup. B 92 —11 | 4 19 Feb, Au і 
25. Do. 7 per Cent. Cum. Рге!..,........ 4—14 10 4 0 July . е eel P кр „„ ус? О жалы Е 84 
4% Do. 4 per Cent. Perp. Ist Mort. Debs...| 63 —68 | 5 !8 О | Jan, Jux 00. 88% Do 5n 1 * . ed @ 50 5 3 Jan, Jul 951 x 
5^5 ' Ferranti Ltd. 5 per Cent. Ist Mt. Db. St 64 |? 5 0 | ej [ГЪ 84% Do а Cae “в” Di Stock 33127 318 O | Jan, July 75) M 
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The Small Consumer. 

THE artificial lighting of small property has usually been 
left to the gas undertakings, the reasons being that 
tenants cannot afford to have their houses wired, that 
landlords are not inclined to provide "luxuries," such as 
electric light, for their tenants, and that the success of free 
wiring has not been so marked as to encourage its exten- 
sive adoption by electricity supply authorities. А well 
organised attempt to change this state of affairs is being 
made by the Fixed Price Light Co., who have arranged 
with the London Electric Supply Corporation to take 
electricity in bulk and to distribute it to the hundreds of 
small houses to be found in the supply area of that Cor- 
poration. The Company propose to provide all wiring, 
lamps, &c., and to give a supply to a number of houses 
from a sinvle service and meter. А fixed price per lamp 
installed —averaging 3.1. per week— will be charged, and 
no charge will be made for the current supplied, provided 
that the light is used reasonably.’ A tariff of this nature has 
been tried in the past without. any great success, but metal 
filament lamps have so altered the problem of electricity 
supply that the scheme. of the Fixed Price Light Co., as 
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Paper read before the Institution of Electrical Engineers, 
seems quite feasible. It is important to notice that the first 
instalment of lamps is supplied free of charge by the 
Company whilst renewals have to be purchased by the 
consumers, who are thus encouraged to use the light 
economically, or, at any rate, not wastefully. 


THE success of such a scheme depends, of course, to a 
large extent on the possibility of reducing the cost of wiring 
and the capital expenditure on services, cables, meters, 
fuses, &c. In this connection, we understand that by using 
“ Stannos" wires, and employing the metal covering as the 
return, the total cost per point, including a metal filament 
lamp, has been reduced to below 10s. The use of an earthed 
concentric system is rendered possible by the installation 
of a small ordinary double-wound transformer, This trans- 
former also enables the supply pressure to be reduced so 
that low voltage metal filament lamps can be employed. 
These lamps are, of course, cheaper than those for higher 
voltages, and also possess the advantage of allowing smaller 
lighting units to be used where desired. As statements of 
eandle- -power are apt to be misleading, the consumers are 
asked to satisfy themselves that ample light is provided, 
and there is little doubt that in practically all cases a 
much better light will be provided than with the usual 
gas fittings; also—what is likely to be an important 
factor—at a lower cost than in the case of gas. Since in 
this scheme it is possible to calculate the cost of electric 
lighting beforehand, the saving can be easily verified by 
prospective consumers. The cost of services is reduced 
to a minimum by supplying a whole block of houses from 
a single service, and the cost of working is reduced as no 
meter reading is necessary for the individual consumers. 
Although a beginning has been made in the area of the 
London Electric Supply Corporation, it is probable that 
the field of operations of the Fixed Price Light Co. will be 
extended into other districts where an alternating-curren t 
supply is available. Certainly, electrical engineers will 
watch the progress of the Company with interest, and will 
wish every success to the пем enterprise. 


Electricity Supply Progress. 

Tur Supplement which we publish this week 1з the 
largest, and probably the most interesting, of our annual 
Tables. It contains statistics of those undertakings in the 
United Kingdom which supply electricity for lighting and 
power; but not for traction. Although the majority ot 
large provincial towns possess “combined " power stations, 


582 


THE ELECTRICIAN, JANUARY 21, 1910. 


лл ШЕЕЙ ааваа иа онаа 


the present Table is important since it includes all the 
London undertakings and nearly two-thirds of the total 
number of power supply stations in this country. Оп the 
present occasion only two new undertakings—both small 
— have to be recorded— namely, Grassington and Penrith— 
but the Table has been made more complete by the inclu- 


sion of several small supply stations of which particulars' 


have not been given in previous years. One of the most 
interesting of these is that at Bude, where a supply of 
electricity was commenced nearly two years ago. 
head mains are there employed, and an assessment tariff is 
in force. Since the number of consumers to whom a supply 
is given is 220 and the connections include 126 metal fila- 
ment lamps for street lighting and 37 H.P. of motors, the un- 
dertaking shows what can be done in a very short time in a 
small town of 3,000 inhabitants. Although, as we men- 
tioned above, little progress has to be chronicled in regard 
to new schemes, it is very satisfactory to notice that steps 


are being taken to provide a supply of electricity in several 


towns which, although possessing provisional orders, have 
hitherto allowed the powers so conferred to lie dormant. 
In this connection we may draw attention to the likelihood 
of an electricity supply being available at an early date in 
Abertillery, Bethnal Green, Macclesfield and other towns, 
some of which are arranging to obtain a supply of elec- 
tricity in bulk. Particulars of these will be found in the 
Table to be published next week, so that further mention 
is here unnecessary. 

IN regard to the progress made by existing under- 
takings, it may be said that although in a number of 
cases the maximum loads recorded show little change 
from the figures of a year ago, most undertakings are now 
going ahead after the temporary restriction of output due 
to the advent of metal filament lamps. In fact, in many 
instances very marked progress is recorded, whilst a 
considerable amount of new plant has also been installed. 
The popularity of electric motors seems in no way to be 
diminishing. Thus, 29,505 H.P. of motors are now con- 
nected to the Glasgow Corporation mains, compared with 
23,747 H.P. a year ago, whilst the City of London Electric 
Lighting Co. have increased their power connections from 
16,500 H.P. to 20,800 H.P. In some cases the London 
supply companies are unwilling to publish figures as to 
their connections, but those given show that the power load 
in London is very considerable. The Table also shows 
that a large number of carbon lamps are still employed 
for street lighting, but metal filament lamps are gradually 
displacing the older types, and considerable progress is 
shown in street lighting generally. In fact, the present 
position of electricity supply is very promising. 
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Wiring in Shop Windows. | 

A NEW edition of the Phonix Fire Office Rules has just 
been issued at a very opportune moment, and in it we find 
some new rules that have been introduced in regard to the 
wiring of shop windows. In future the use of flexible 
cords—except in connection with pendant lamps hung 
well clear of material—is to be forbidden in shop windows 
containing inflammable goods. Also all wiring in such 
windows must be of a fixed and permanent character. 


Over- 


Further, all lamps must be fixed well clear of goods, and 
so placed that there will be no possibility of inflammable 
material being set on fire through the breaking of lamps. 
A similar action on the part of other insurance companies 
would do much to prevent wiring being put to improper 
ornamental uses. Such regulations should soon restore 
confidence in the public mind, which is now only too ready 
to attribute any fire to an electrical cause. Last week a 
large fire oceurred in & drapery establishment, causing 
damage to the extent of £100,000, and was promptly 
attributed to the breaking of an incandescent lamp. This 
is not surprising after recent ill-advised. experiments. 
From a letter by the electric supply engineer in the dis- 
trict, however, we gather that there was no electric light in 
the part of the building where the fire originated. This 
sort of thing we must expect. Meanwhile, however, there 
is no reason why proper precautions should not be taken ; 
and we are glad to see, apart from the action of the Phoenix 
Fire Office, that the London County Council contemplate 
introducing regulations to deal with the subject of arti- 
ficial illumination in drapers' windows. 


Tests of Wireless Telegraphy.— According to the “ Electri- 
cal World" during recent tests of wireless telegraphy made 
with apparatus on board the scout cruisers “ Salem” and 
„Birmingham, which were 1,000 miles from each other and 
1,000 miles from the high-power wireless station at Brant 
Rock, Mass., there were serious interruptions in the communi- 
cations between the two ships and the shore station. A fierce 
storm was raging at the time of the tests, and in spite of the 
interruptions the apparatus was not considered a failure. 
Arrangements are to be discussed with a view to making 
further tests under more favourable conditions. During the 
next test the ships will be stationed about 2,000 miles 
from Brant Rock. This will necessitate one being near 
Trinidad and the other 1,000 miles out from the South 
American coast. The most exhaustive test will be the loca- 
tion of the ships on the African coast, 3,000 miles from Brant 
Rock and 1,000 miles apart. If these tests are successful a 
tower 100ft. higher than the Washington monument, which is 
555 ft. in height, will be erected in Washington for communi- 
cation with ships over a distance of 3,000 miles. 


On the Electricity of Rain and Snow. At a meeting of 
the Royal Society held on Thursday, January 13th, Dr. G. C. 
Simpson read а Paper on this subject relating to measure- 
ments of the electricity of rain made in continuation of those 
described at the beginning of last year (“ Phil. Trans.," 
Series A, Vol. CCIX., pp. 379-413, 1909), and, in addition, tc а 
series of measurements of the electricity of snow made during 
the winter 1908-09. АП the main conclusions drawn from the 
previous work have been confirmed, and it may now be stated 
with confidence that in Simla: (a) More than three times as 
much positive as negative electricity is brought down by the 
rain; (b) the heavier the rainfall, the more likely is it to be 
positively charged; (c) light rain is, as a rule, more highly 
charged than heavy rain, irrespective of whether the charge is 
positive or negative. With regard to the electrification of 
snow the measurements indicate that in Simla: (d) The 
positive charge carried down by the snow is between three 
and four times as great as the negative charge; (e) snow is 
generally more highly charged than rain. 


Cable Interruptions. Date of Interruption. 
Assab —Perisnsdss cercccnccceves July 8,1909 
Dakar—Conakry ........4.— eme os soom nn Aug. 19, 1909 
Balik Papan—K wandang................- — Nov. 1, 1909 
Tourane—Amoy ........ eren nectit ne Dec. 27, 1909 
Lagos Kotonou———ü—: - d. enne Jan. 3, 1910 
Fantarudja—-Macass au- . Jan. 19, 1910 
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Perkin Medal. According to ** Metallurgical and Chemical 
Engineering," at a recent meeting of the Perkin Medal Com- 
mittee, at which delegates of the Society of Chemical Industry, 
and the American Chemical Society and the American Electro- 
chemical Societies participated, the Perkin medal for 1910 was 
awarded unanimously to Dr. Edward G. Acheson, of Niagara 
Falls. The formal award will be made at the January meeting 
of the New York section of the Society of Chemical Industry. 


Phoenix Fire Office Rules.—We have received a copy of 
the 1910 edition of these Rules for electric light and electric 
power installations, &c. These differ only to a small extent 
from those previously in force. We may call attention to the 
following alterations: А stretching test is now included for 
rubber-insulated conductors, viz., ** The dielectric, after being 
stretched to three times its own length for 24 hours at normal 
temperature, shall return to within 15 per cent. of its original 
length within one hour." The use of flexible cords, except 
in connection with pendant lamps hung well clear. of 
material, is forbidden in shop windows containing in- 
flammable goods. A new rule relative to shop windows 
has been included; this reads as follows :—‘ All wiring must 
be fixed and of permanent character, no flexible cord, except 
for use in connection with pendant lamps, must be used. All 
lamps must be fixed in positions well clear of goods, and so 
placed that there will be no possibility of inflammable material 
being set on fire through breaking of lamps." Finally, the 
rules for temporary installations have been amplified. Thus, 
flexible cord must not be used; lamps must be kept at a safe 
distance from inflammable material; and unprotected insu- 
lated conductors must be kept well apart, free from inflam- 
mable materials, and from gas piping or other metal piping. 


Electrical Equipment of Rolling Mills. —We understand 
from the British Thomson-Houston Co. that an electri- 
callv operated 28 in. cogging mill equipment, which was 
recently installed by Messrs. Dorman, Long & Co. in their 
Britannia Works, Middlesbrough, has, by its results, fully 
justified the experiment made. Messrs. Dorman, Long 
were, in fact, one of the first to realise the advantages of the 
electrical operation of this class of machinery. The mill is a 
28 in. cogging mill, andon November 26th last, during a night 
shift of 12 hours, it cogged 92 ingots 14 in. by 12 in. down to 
біп. and ö in. billets in 4 hrs. 41 min. actual cogging time, 
the total weight cogged being 105 tons. The mill, which was 
built by Taylor & Farley, of West Bromwich, and the elec- 
trical equipment, which was designed and built by the British 
Thomson-Houston Co., of Rugby, gave no indication 
that this was the limiting output. The output for 
which the mill and equipment was originally designed was 15 
tons per hour, with a possibility of dealing with 224 tons per 
hour for two hours continuously, if required. It will be noted 
that during the shift referred to the output of the mill was 22 
tons per hour for 4$ hours continuously. In this mill an 
ingot of from 22cwt. to 25 cwt., 14 in. by 12 in., can becogged 
down to a 5in. billet in 2} minutes. We understand that 
this is the fastest cogging plant in the North, and we agree 
with the British Thomson-Houston Co. that the publication 
of such results should lead many other mill users to take 
advantage of the electric drive. 


Institute of Metals.—The annual general meeting of this 
Institute began on Tuesday last in the hall of the Institution 
of Mechanical Engineers, at Storey's Gate, S.W. After some 
formal business, the new president, Sir Gerard Muntz., Bart., 
delivered his inaugural address. He said that though the In- 
stitute had begun to fulfil the hopes of its founders, much 
remained to bedone. Much information had yet to be obtained 
on the production and treatment of metals, and users as well 
as makers might with advantage study the science of the sub- 
ject. Manufacturers were too often wedded to old methods, 
and engineers were apt to issue arbitrary specifications, the 
result being that the maker was assigned strange and weird 
tasks, and the user obtained something which was altogether 
unsuited for the purpose for which it was required. Greater 
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confidence and closer intercommunication between users and 
makers of non-ferrous metals wasan urgent need. As between 
makers themselves it was also necessary, but more difficult, to 
establish such confidence, and while the desire to keep to one- 
self knowledge which had only been gained after long and 
arduous labour was only natural, yet much good would arise 
from a freer interchange of ideas. The manufacturer and the 
scientist should work together. The manufacturer had but 
little time for research work and experiments. His time was 
pretty fully occupied with matters of commerce, and he must 
either employ a special staff for research work or look to others. 
for the elucidation of problems. Probably the ideal was for 
the manufacturer to be able to employ a regular staff of young 


men, trained in scientific research, who could devote their time 


to applying their knowledge to putting into practice theories, 
improvements and developments which might arise in the 
works where they were employed. There was a large field for 
young metallurgists in the non-ferrous metals, and in these 
days of the overcrowding of the professions a young man might 
do far worse than take up that work. There was probably a 
larger field for investigation before the Institute than was open 
to any kindred association. HE 

The first annual dinner of the Institute was held at the Cri- 


terion Restaurant in the evening, under the presidency of Sir 
Gerard Muntz. Those present included Sir Wm. White, Vice- 
Chancellor Hopkinson, K.C., Mr. W. Ellison-Macartney (De- 
puty-master of the Mint), Sir W. Tilden, F.R.S., Dr. R. T. 
Glazebrook, F.R.S., Prof. G. Kapp and Mr. H. F. Donaldson. 
The toast of “ The Institute of Metals" was proposed by Mr. 
Hopkinson, who said that the University which he represented 
was one of those which were trying to advance science and to 
make it practically useful bv working in association with those 
who knew what the practical problems of life were. This was 
an indication of a great modern movement from which they 
might hopeto reap good results. The Institute was promoting 
knowledge and was at the same time enabling the conditions 
of life to be made pleasanter and brighter. The president 
briefly responded. Other speeches were made by Messrs. 
Seaton, Áspinall Taylor and Prof. H. B. Dixon. 


King's College, London.— The first of a series of special 
lectures on ** Single Phase Electric Traction" was delivered on 
Monday last at 5.30 p.m. by Prof. E. Wilson. 


The lecturer first reviewed the systems of electric traction at present 
available, namely, low-tension continuous current to about 800 volts, the 
three-phase system and the single-phase system. In the two latter an 
important consideration is that wages for sub-station attendance are 
lower than in the case of the continuous-current system. The lecturer 
drew attention to the fact that the high-tension continuous-current 
system might have to be reckoned with in the future. A pressure of 
3,000 volts would prubably prove the limit for continuous-current work. 
In regard to the merits of the above three systems, there was not much 
to choose between continuous-current and three-phase motors, but there 
was no doubt that the single-phase motor was a heavier and more costly 
machine. In regard to regeneration, this involved considerable diffi- 
culties both on the continuous-current railway system and with 
single-phase motors. It was, however, perfectly feasible in the case of 
three-phase working; but it should be noted that in changing from a 
three-phase motor to a three-phase generator the power factor passed 
through zero, so that large currents might circulate in the line and only 
a small amount of power. As to rheostatic losses, there were none in the 
single-phase system. This was а distinct advantage compared with 
continuous-current working. The three-phase system also had small 
rheostatic losses. Multiple unit working was advisable, if not essential. 
In this connection it should be noted that both in the single-phase and 
continuous-current systems no difficulty was experienced; whereas, 
owing to three-phase motors being constant-speed machines great diffi- 
culty might be experienced if the wheels were not identical. Prof. 
Wilson next turned to consideration of alternating-current commu- 
tator motors, referring to the plain series machine as used on the Midland 
Railway and in the United States, and to the compensated repulsion 
motors adopted on the London, Brighton & South-Coast Railway. Both 
types of machines have performance curves similar to the ordinary con- 
tinuous-current series motor. The lecturer finally dealt with a few 
points in connection with the theory of the commutator motor, explaining 
the transformer voltage induced in the windings, and that this cannot be 
eliminated at starting, although when the motor is running the trans- 
former voltage can be counteracted by means of commutation poles. In 
this connection he stated that it is impossible to calculate theoretically 
the actual effect of the transformer voltage, since owing to the speed at 
which the commutator segments pass underneath the brushes the current 
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arising from this voltage might not have time to grow to full value. At the 
close of the lecture a demonstration was given in the Electrical Engineer- 
ing Laboratory, а brake test being taken on a Westinghouse single-phase 
series motor of 10 B. H. P. 


Current Topics. 


Under this heading is given each week a brief reference to 
some of the more important matters of which further parti- 
culars will be found in the pages of the current issue. 


Mr. F. Fernie contributes an article on Electric Cables," in which 
he gives interesting particulars in regard to various types of insulation. 


At the last meeting of the Institution of Electrical Engineers Prof. 
J. A. Ewing, C.B., F.R.S., delivered the second Kelvin lecture, in 
which he gave an interesting account of Lord Kelvin's work in tele- 
graphy and navigation. 


At the Manchester local section of the Institution of Electrical 
Engineers, Prof. A. Schwartz read a lengthy Paper on the Testing 
of. Rubber for Electrical Work." 


The Fixed Price Light Co. have started operations with a novel 
scheme for providing electric light for small consumers. 


Major Pringle's report upon the recent fatal collision at Ealing 
Broadway station on the Metropolitan District Railway has just 
been issued. The conclusion reached is that the collision was due to 
inattention to the regulations. 


Coventry Council are recommended to apply for sanction to a loan 
of £54,000 for extensions of the electricity undertaking. 


Whitworth Council have applied for sanction to a loan of £39.416 
for construction of tram ways. 


Wakefield Council have applied for permission to borrow £7.150 
for extensions of the electricity undertaking. 


Southampton Council have applied for sanction to loans of £9,000 
for 14 tramcars and £600 for electricity meters. 


Hampstead (London) Council have engaged Sir Alexander Kennedy 
to report upon the position of the electricity undertaking. 


In accordance with a resolution „of Glasgow Corporation the 
Electricity Committee have decided to insert in future tender forms 


a clause reserving power to give preference to goods of British 
manufacture. 


Legal.—Mr. Justice Hamilton has continued the hearing of the 
action brought by the Gravesend & Northfleet Electric Tramways 
(Ltd.) against Gravesend Corporation for an injunction restraining 
the Corporation from continuing to use alleged incorrect electricity 
meters. The Company also claim damages. 

The Court of Appeal vesterday (Thursday) commenced the hearing 
of an appeal by the British Westinghouse Co. against the decision of 
Mr. Justice Joyce. which held that the Bremer arc lamp patent was 
void for want of novelty. 

A Divisional Court on Monday allowed the appeal of the Blackpool 
& Fleetwood Tramroad Co. from adecision of the Lancaster Justices 
enforcing a general district rate оп? appellants for £447. 8s. The 
Company had overpaid previous rates, and they claimed to be 


allowed to set off the amount so overpaid. and in this the Company 
were successful. 


INSTITUTIONS AND AND SOCIETIES. 


INSTITUTION OF CIVIL SCEE GINEERS.—To-day and next Friday 
lectures will be given before the Students’ Section of the Institution of 
Civil Engineers by Mr. H. E. Donaldson on ** Some Uses of Mechanical 
Power in Engineering Construction." These lectures are open to all 
classes of members of the Institution. 


STUDENTS’ SECTION OF THE INSTITUTION OF ELECTRICAL ENGI- 
NEERS.—The sixth annual dinner of this section will be held on 
Wednesday next. January 26th, at the Trocadero Restaurant. 
Piccadilly-cireus at 7:0 for 7:30 p.m. Applications for tickets should 
be made as soon as possible to the Honorary Secretary. Mr. G. H. 
Stevens, 9, Yerbury-road. Tufnell Park. №. 

INSTITUTE OF CHEMISTRY.—The third edition of ©“ A List of 
Official Chemical Appointments " is, we understand, about to be 
issued. This publication, it will be remembered. contains a list of 
official appointments which are held by professional chemists, in- 
cluding professors and teachers of chemistry. in all parts of the British 
Empire. In the preparation of this issue the information has been 
carefully corrected, and considerable additions have been made. 


An appendix gives concise information of the societies and institu- 
tions devoted to the advancement of chemical science and of pro- 
fessional chemical interests. In many instances particulars are given 
of the Acts of Parliament under which the appoiatments are made, 


and the regulations and conditions governing the selection of can- 
didates for them. 


ARRANGEMENTS FOR THE WEEK. 


PRIDAY, January 21st (to-day). 


PuysicaL $ОСТЕТҮ or LONDON. 

5 p.m. Meeting at the Imperial College of Science. ImperiallIn- 
stitute-road, South Kensington. Agenda: (1) ‘ Saturation 
Specific Heats, &c., with Van der Waals’ and Clausius’ Char- 
acteristics,” by Mr. R. E. Baynes; (2) “ The Polarisation of 
Dielectrics in a Steady Field of Force,” by Prof. W. M. Thorn- 
ton; (3) On the Use of Mutual Inductometers, by Mr. А. 
Campbell. 


NORTHAMPTON INSTITUTE ENGINEERING SOCIETY. 
5:45 p.m. Meeting at the Institute, St. John-street, Clerkenwell, 
E.C. Paper on The Choice of Prime Movers for Power 
Stations,” by Mr. E. T. Driver. 


THE INSTITUTION OF MECHANICAL ENGINEERS. 
$ p.m. Meeting in the Institution House, Storey's Gate. St. James’s 
Park, S.W. Paper on “ Ninth Report to the Alloys Research 
Committee: On the Properties of Some Alloys of Copper, 
Aluminium and Manganese," by Dr. W. Rosenhain and Mr. 
F. C. A. Н. Lantsberry. 


IusTITUTION or Суп, ENGINEERS, 
8 p.m. Students' Meeting at Great George-street. First Lecture 
on “Some Uses of Mechanical Power in Engineering Conatruc- 
tion," by Mr. H. F. Donaldson. 


Rovar INSTITUTION. 


9 p.m. Meeting at Albemarle-street, Piccadilly, W. Discourse on 
“ Light Reactions at Low Temperatures" by Sir James 
Dewar, F.R.S. - 
SATURDAY, January 22nd. 


JUNIOR INSTITUTION OF ENGINEERS. 
3 p.m. Visit to the New Generating Station of the Westminster 
Electric Supply Corporation in Horseferry-road. 
MONDAY, January 24th. 
NEWCASTLE SECTION OF THE INSTITUTION OF ELECTRICAL 


ENGINEERS. | 
8 p.m. Meeting in the Armstrong College, Newcastle-on- Tyne. 
Paper on Safety Devices in Coal Cutters," by Mr. H. J. 
Fisher. 


TUESDAY, January 25th. 
MANCHESTER SECTION OF THE INSTITUTION OF ELECTRICAL 
ENGINEERS. 

7:30 p.m. Meeting at the University, Manchester. Paper on 
“ Equitable Systems of Charging for Tramway Supply,“ by 
Mr. H. E. Yerbury. 

WEDNESDAY, January 26th. 
LEEDS SECTION OF THE INSTITUTION OF ELECTRICAL 
ENGINEERS. 

7:15 p.m. Meeting in the Department of Applied Science, The 
University, St. George’s-syuare, Sheffield. Paper on Equit- 
able Charges for Tramway Supply," by Mr. H. E. Yerbury. 

THURSDAY, January 27th. 
THe [NSTITUTION or ELECTRICAL ENGINEERS. 


5 p.m. Meeting at the Institution of Civil Engincers, Great George- 
street, S.W. Paper оп “ Equitable Charges for Tramway 
Supply," by Mr. Н. E. Yerbury. 


FRIDAY, January 28th. 
Fur IusTITUTION Or Civi, ENGINEERS. 
& p.m. Students! Meeting at Great George-street. Westminster, 
S. W. Second Lecture on“ Some Uses of Mechanical Power in 
Engineering Construction," by Mr. Н. F. Donaldson. 


The Corps of Electrical Engineers (London Division). 
Officer Commanding. Col. R. F. B. Crompton, C.B. 

The following ibis have been issued for the current week :— 
Monday. Jan. 24th.“ A " Company.— Technical Drill. 7 to 9: n p-m. J 
Tuesday. Jan. 25th. * B" Company.—Technical Drill. 7 to 9:30 p.m. 
Wednesday. Jan. 26th. Сут asium, 6:20 to 9:30 p.m. 

Thursday, Jan. 27th. “ C" Company. Technical Drill. 7 to 9:3) p.m. 
Friday, Jan. 28th, " D" Company.— Technical Drill, 7 to 8:30 p.m. 

" D" Company. Infantry Drill. 8:45 to 845 p.m. 
ux Company. —Annual Supper at Fumagali's 

Rest aurant. Wilton- road. S. W., 7:30 p.m. 

Saturday. Jan. 29th. © B Company. —Week end run at Coalhouse. 

Parade at Fenchurch-street station, 3:15pm. 
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THE TESTING OF RUBBER FOR ELECTRICAL WORK.“ 


BY PROF. A. SCHWARTZ. 


Summary.—The author gives a description of a machine which he has 
designed for testing rubber by hysteresis methods, and in this connection 
hefalso discusses the various types of grip that may be used for holding the 
specimen. The information regarding the physical qualities of the rubber 
that can be gained from the hysteresis loops is pointed out, and the effect 
of variation in temperature and in the speed of working i is mentioned. 
Numerous tests made to discover the behaviour of rubber under various 
conditions are also described, while, in conclusion, how the quality of the 
rubber may be discriminated by such tests, and the suggested lines for 
tests on standard material are considered. 


INTRODUCTION. 


The various physical properties of rubber are called for in com- 
bination in one or other of the applications to which it is put in the 
electrical industry. Its insulating power is, however, the most im- 
portant. Unfortunately, electrical tests do not afford a satisfactory 
indication as to the prominence of those qualities of rubber upon 
which ts power of insulation depend. Physical and chemical tests 
have, therefore, to be resorted to and the indication given by the 
former are generally recognised now as being reliable. They are. 
therefore, pre-eminently the tests of interest to the purchaser of the 
material, and should also form the primary tests of the manu- 
facturer, the results of the chemical tests being in the nature of 
confirmatory evidence. The tests dealt with in this Paper will be 
restricted to a general consideration of the testing of rubber in tension 
and to the hysteresis test in particular. 

Tensile tests on rubber may be either variable load or constant 
extension tests, both of which can be performed in a number of ways. 
They may also be applied to rubber specimens which have been aged 
by the action of heat, ozone, light, &c., with the object of discovering 
some indication as to the probable durability of the rubber. At the 
present time the tensile tests in common use are restricted to the 


Fic. 1.—TEST-PIECE Gr PS TOR HYSTERESIS MACHINE. 
A—Fixed grip). B—Movable grip. 


determination of the load and elongation at breaking. and the amount 
of sub-permanent set retained by a specimen which has been kept 
extended to a given limit for a certain number of hours, the set being 
measured on release, and again after a period of rest. It will be seen 
that the results yielded by these tests are concerned with the be- 
haviour of the rubber at the end of the tests only, and in the author's 
opinion far more valuable results are obtainable from tests in which 
the behaviour of the rubber is noted throughout the tests. A 
number of the machines are now on the market for testing rubber, 
which are modelled very closely on the type of apparatus used for 
testing textile fabrics. In general, however, they take no account of 
the retractive power of the rubber, but record merely the load and 
extension at breaking. A critical discussion of the leading types of 
rubber testing machines has recently been published by Schidrowitz.f 
Most of these machines have been designed so that a variety of tests 
may be performed with them, but the author's machine, which is 
described below, has & specialised aim in view, namely the testing of 
rubber cable coverings. 
TEST PIECES AND GRIPS. 


After having experimented with a number of forms of plate grips 
for holding the specimen, the author decided on the simple arrange- 
ment shown in Fig. 1. This grip is intended for use in the hysteresis 
test, in which the maximum load emploved is less than the breaking 


* Abstract of а Paper read before the Manchester local section of 
the Institution of Electrical Engineers. 
1 ^ The Indiarubber Journal," May 17, 1909. p. 563, et seq. 


load of the specimen. At the same time the values of the breaking 
load determined with it are consistent, although they are probably 
slightly lower for high grade rubbers than those obtained with annular 
test pieces, tested between rotating pulleys. "The test pieces used 
by the author, except in the case of the smallest cables and. wires, 
were в quarter of an inch wide throughout, and 4 in. long over all, 
giving 3 in. clear between the grips. They were carefully cut on 
a special block with an ordinary pocket knife, the block being placed 
under water when high grade rubbers were being used, and in this 
case also very light cuts were taken. The test pieces after being cut 
were carefully dried and handled as little as possible. The block 
for mounting the test pieces used by the author is shown in Fig. 2, 
where the wood mounting block D is of such а size that the length of 
the specimen between the centre lines of the fixed grip А and the 
movable grip B, when in the position shown, is exactly 3in. One 
end of the test piece is inserted in the movable grip B, and the pinch 
bar F screwed down as tightly as possible. A semi-circular groove is 
arranged in this grip which engages with the cylindrical bar G. The 
other end of the test piece is then passed beneath the pinch bar H 
of the fixed grip А, and the protruding end is pulled so as to tilt 
slightly the mov able grip B to the position shown at C. The pinch bar 
H is then screwed down until the rubber is extruded, which allows 
the movable grip to fall again to a cylindrical position. 


THE HYSTERESIS MACHINE. 


The object of this machine is to effect the extension of the rubber 
by means of a load which is increased at а given rate until either 


Ес. 2.—BrLock ков MOUNTING TEST. PIECES IN GRIPS. 


а given load or a given extension is attained. When this point is 
reached the load is diminished at the given rate and the rubber is 
allowed’ to retract, the relation between load and elongation being 
recorded automatically throughout the test. The machine is shown in 
Fig. 3a. The test- -piece having been secured in the grips the fixed grip 
A is mounted on the pins on the bracket B, and the movable grip C, 
which depends from the specimen D, is connected by the removable 
hook E to the cord F, which passes round the floating pulley G to the 
helical spring H, the load is applied and withdrawn by the up and 
down traverse of the pulley G, which is effected either by means of a 
small hydraulic cylinder, the rate of movement of the piston of 
which is controlled by a byepass; or as shown in the figure by the 
cord J, which is attached to a nut K, which is moved along a guide 
by the screw L, which is turned by hand at M. 

It will be seen that an even rate of motion of the pulley G does not 
necessarily result in an even rate or extension or retraction of the test- 
piece nor in an even rate of increase or decrease in the load upon 
it. Since the movement of the pulley G is shared between the test- 
piece and the spring H, the action is a differentia] one, the extension 
of the spring being directly proportional to the load while that of 
the test-piece depends upon the nature of the rubber under test. 
Provided, however, that the rate of movement of the pulley G is kept 
within certain limits, the results obtained are identical with those 
produced by increasing the load at a constant rate. 

The relation bet ween load and extension is charted in the following 
way: The grip C, the movement of which represents the extension, is 
connected to the pencil carrier N by the thread P whichypasses over 
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the pulley Q. The pencil carrier which moves between the guides R 
contains a pulley S, round which the thread P passes to & stop T 
which is adjustable as to position, where it is made fast. The move- 
ment of the pencil is thereby reduced to one-half of the extension of 
the'specimen. If necessary this movement may be again reduced by 
one-half by the introduction of a light floating pulley in the thread P. 
The’ movements of the pencil carrier are controlled by the counter- 
weight U. Beneath the pencil carrier and moving at right angles 
to it is a light table V on which the chart paper is fixed, the move- 
ment of this table is directly proportional to the load as it is attached 


Fic 34.—Di1IAGRAM OF ARRANGEMENTS FOR LOADING AT AN EVEN RATE. 


to the spring Н by means of the thread W. The movement of the 
table is controlled by the counterweight X. 

For carrying out tests in which the load is increased or decreased 
at a given rate the pulley G is connected as shown diagrammatically 
in Fig. ЗА to one end of the balance arm A, from which two cans, B 
and C, are slung. The load is added by running water at a given rate 
into the can B, and removed by running water into the can C at the 
other end of the balance arm at the same rate ав before. 

The rate of flow of the water is determined by the cock D, and 
the head of water is kept constant by feeding from a small tank, E, 
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Fic. 35.—DriAGRAM OF HYSTERESIS MACHINE. 


provided with an overflow, F, which is kept running throughout the 
test. This apparatus is not required for commercial tests since the 
same results are obtained if the movement of the pulley G be obtained 
from the hydraulic cylinder, or the hand-fed screw provided that the 
rate of movement of the pulley G is kept within limits. 


HYSTERESIS LOOP LIMITS. 


The hysteresis loop furnishes us with a graphical record of exten- 
sion of the rubber test piece as the load is increased from zero to a 
given maximum, and decreased again to zero. In this way the 


lengths between which the curve is drawn are expressed in terms of 
the load, the maximum load being usually 80 or 90 per cent. of the 
breaking load of the specimen, or the limits of the curve may be 
expressed in terms of the extension, in which case the rubber is 
stretched until a given extension is obtained. This extension may be 
continually expressed as a percentage of the ordinary length or as a 
multiple of that length. While the hysteresis loop with a limite in 
terms of the load probably gives the truest indication of the individual 
merits of the coverings tested, yet it depends upon the accuracy in 
which the breaking load is determined. At least three specimens 
should, therefore, be cut and extended to breaking point in the case 
of high grade rubbers. For this reason the author has found it 
more convenient to state the limit in terms of the extension so that 
since the main object of these tests is to determine between rubbers 
of the given standard grade, the limits of extension can be arbitrarily 
settled for the different grades. In the same way it would be possible 
to determine the limits of the hysteresis loop when given in terms 
of the load. 


PHYSICAL QUANTITIES OBTAINABLE FROM THE HYSTERESIS LOOP. 

The physical quantities which may be obtained from a hysteresis 
diagram drawn between limits of load or extension are set out as 
follows in connection with Fig. 4 :—The rate of extension with load: 
this is given at any point on the extension curve OB by the inclina- 
tion of the tangent at that point. "The rate of retraction in a similar 
way may be obtained from the retraction curve BD. "The work done 


] in extension: this is given by the area OBCO. The work done by 


the rubber in retracting: this is given by the area DCBD. The 


work expended in the rubber itself: this is given by the area of the 


loop ODBO. The sub-permanent set remaining after a given 
extension: this is measured by the length of the line OD. 


CHARACTERISTIC FORMS or Loos. 


With a normally vulcanised standard specimen of high-grade 
rubber stressed nearly to its breaking-point, the extension curve 
may be divided into three distinct portions in which the relation 
between load and extension differs considerably. With high-grade 
rubbers which are correctly vulcanised and with rubbers which are 
under-vulcanised or contain а small proportion of substitute, stages 1 
and 3 are small, while stage 2 is large. With hard rubbers which are 
over-vulcanised or contain a large proportion of mineral matters, 
stages 2 and 3 are small or suppressed, and stage 1 is large. As these 
forms of extension curve are characteristic of certain classes of 
rubber with specimens of standard size extended to a given limit, it 
is suggested that they be distinguished according to the form of 
front that they present to the axis of load. The following procedure 
is suggested for reducing the salient features of a number of hysteresis 
loops of various rubbers to a common basis for purposes of compari- 
son :—The designation of the form of extension curve as convex, 
linear, &c. The determination of the work done in extending the 
rubber. The determination of the work done by the rubber retraction. 
The reduction of the above areas to their equivalent triangles on a 
given base. 

Fig. 5 shows in equivalent triangles the whole of the quantities 
given in Fig. 4. The slope of the lines ОА and BD represents the 
average rates of extension and retraction respectively per unit of 
load. 'The area of the triangle OAC represents the work done in 
extension. The area of the triangle DBC represents the work done by 
the rubber in retracting. The area OABDO represents the work 
done on the rubber itself; its numerical value is obtained by sub- 
tracting the area of the triangle DCB from that of the triangle OAC. 
The sub-permanent set is measured by the length of the line OD. 

With homogeneous material, the loops obtained with the hysteresis 
machine are identical for any number of standard specimens of a 
given material, and are, therefore, characteristic of the material. 


ge extension 


Percenta 


The first cycle in each case is taken upto a maximum extens'on of 150 per. oent: the load corre 
is noted, and in the : ubsequent cycles the specimens in each саге are taken up to this 
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It must, however, be borne in mind in this connection that freshly 
vulcanised rubber improves with keeping, and takes some time to 
settle down to a constant state, so that if comparative tests are to be 
made on a number of samples which are newly manufactured саге 
should be taken that they are all of the same age (say 10 days). 


EFFECT OF VARIATION OF TEMPERATURE. 


and 40 per cent. Para, and 2,500 megohm C.M.A. cable covering.. The 


specimens were exposed for seven hours at temperatures of [65°F. 


and 50°F., and their hysteresis loops were then taken with an 
extension of 150 per cent. The loops obtained with the 88 per cent. 
rubber were practically identical for the change of temperature of 
15F., those for the 40 per cent. rubber showed an increase in loop 
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Fic. 5.—Вкюростїок or a HTSTERESIs Loor ro rrs EQUIVALENT TRIANGLE. 


area of 1*3 per cent. per 1 F. fall in temperature, while the load re- 
quired to give the necessary extension increased 0*8 per cent. per 1°F. 
fall. The cable covering showed an increase in loop area of 1*1 per 
cent., and of load 0*8 per cent. per 1°F. decrease in temperature. 
The experiments were carried out at temperatures varying from 


58°F. to 62°F., and it does not appear that a small variation in the 
test-room temperature is likely to present any serious difficulty. The 


author exposed the specimens used in these experiments to the air at 
a given temperature for a period of seven hours, out of deference to 
the current view that rubber is very slow in taking up the tempera- 
ture of its environment. . 

From a consideration of the degree of comfort obtainable from a 
vulcanised rubber hot-water bottle within а very short time of its 


being filled he was led, however, to make the following experiment 
specimen may be retained in the machine and subjected to a series of 


on the rate of transmission of heat through a cable covering. 


Load in lbs. Load in Ibs. 
6 2 6 


о 


150 


250 


40 % 


Fic. 6— EFFECT oF Successive CYCLES ON SPECIMENS CONTAINING VARIOUS PERCENTAGES OF 


RUBBER BY FIRM G 


A 6 in. length of 2,500 megohm covering was removed from the 
core in the form of a tube, the lower end was securely plugged, and a 
little mercury poured into the tube so as to surround the bulb of a 
thermometer placed in the tube. 
beaker of water, the temperature of which was kept constant at a 


temperature of 115˙8 F., with the results that about a quarter of an 


hour seems sufficiently long for 19/16 covering to attain the tempera- 
ture of its surroundings. 
EFFECT OF VARIATION IN SPEED OF WORKING. 

As already explained in the author's machine, the load is applied 
or removed by the traverse of a nut on a threaded spindle, which is 
rotated by means of а hand-wheel, 12 revolutions of the wheel giving 
an inch traverse of the nut. 


length of the specimen. 


The rubber was then placed in a 
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The variations in the hysteresis diagrams due to varying the speed 
of rotation of the hand-wheel from 30 to 150 revs. per min. for 
specimens containing 88 per cent. and 66 per cent. of Para rubber 
respectively are not of great consequence. In the author's tests he 
adopted a uniform speed of 100 revs. per min., but he considers 60 
reys. per min. would be better for commercial purposes as the timing 


Experiments were made with standard test-pieces of 88 per cent. | could easily be done by means of a watch or a loud ticking American 


clock. Under these conditions the time taken for a complete test 
given a sample of rubber covering stripped from the core is only 
about seven minutes. 

CROSS-SECTIONAL AREA OF TEST-PIECES. 

M. Stévart,* an engineer to the Belgian State Railways, carried out 
over a period of 20 years a series of experiments on rubber, and 
found that for a given extension the load was directly proportional to 
the cross-sectional area of the specimen. So that if the load be ex- 
pressed in Ibs. per square inch of the original area of the specimen, the 
load for a given extension will be constant and independent of the 
cross-sectional area of the specimens, and the total extension at 
breaking will therefore be independent of the cross-sectional area. 
Stévart worked with loads below the breaking-points of the speci- 
mens, and with strips or rings with a cross-sectional area up to 102 sq. 
mm., with a ratio of breadth to thickness varying from 1: 1 to 1: 2. 
The author has confirmed Stévart's law for pure rubberstrip,t and 
Dalén, Frank, and Marckwald, and Schopper working up to the full 
load of rupture have shown that the law holds good for ring-shaped 
test-pieces 4 mm. wide and varying in thickness from 2*5 to 7'5 mm. 


LENGTH OF THE TEST-PIECE. 

Experiments were made with test-pieces varying in length from 1 to 
5 in., and the results show that for a compound containing 88 per 
cent. Para and a 200 per cent. extension the work done in extension, 
retraction, апа in the rubber itself is directly proportional to the 
A further series of experiments with 88 per 
cent. Para mixing rolled into sheets which were vulcanised for the 
following times: 4 normal time, ł ditto, normal full time, 1} ditto, 
1} ditto, and with specimens 1, 2, 3, 4 and 5 in. long respectively. 
showed that the work done in extension, retraction, and in the 
rubber itself, was for a 200 per cent. extension approximately pro- 
portional to the length of the specimen multiplied by а coefficient 
which was proportional to the time of vulcanisation. 

SUCCESSIVE CYCLES. 
On the completion of the first cycle of extension and retraction the 


similar cycles, the limits of which may be 
set either by & given maximum extension 
or а given maximum load. For example. 
if the first cycle for а given specimen has 
been taken up to an extension limit of 
200 per cent., the subsequent cycles can 
either be taken up to the same extension 
limit, or they can be taken up to the same 
load as that which was required to give the 
200 per cent extension in tthe first cycle. 
The extension limit gives a series of curves 
for the subsequent cycles which lie close 
together, and are not easily discriminated, 
whereas the load limit differentiates more 
strongly between the curves for the subse- 
quent cycles, and therefore lends itself 
more easily to accurate treatment. In 
both cases, however, the area of the loop 
for the second cycle is much less than that 
of the first, and the dominant character 
of the extension curve for the second cycle 
and all subsequent cycles is that the front 
is concave to the axis of load in all cases. 

Fig. 6 shows how the successive cycle test 
may be applied to discriminate between 
mixings containing various percentages of 
rubber. In this instance, standard test-pieces containing 40, 50, and 
60 per cent. of rubber respectively were extended in their first cycle 
for 150 per cent., and the load corresponding to this extension noted. 
the subsequent cycles being taken up to this load limit in each case. 
An inspection of this figure shows that the proportion of rubber in the 
mixing exercises a considerable influence on the areas of the loops for 
the first cycles, and also on the increments of extension due to the 
subsequent cycles. Fig. 7 shows graphically the variation in the 


Load in lbs. 
2 


60% Rubber 


sponding to this exter slon 
oad|as a maximum. 


| various quantities in the diagrams shown in Fig. 6. 
— — ———— 


* A. Stévart, Bulletin du Musée de l'Industrie, 1870." M 
t “ Journal of the Institution of Electrical Engineers," Vol. XXXIX., 


pp. 64 and 67, 1907. 
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For high-grade rubber (88 per”cent.) the areas of the loops for 
successive cycles become constant after about the sixth loop, and а 
consideration of Fig. 7 shows that for the six cycles given the areas 
of the loops for the 60 per cent. rubber are more nearly approaching & 
constant value than those for the lower grade rubbers. Speaking 
broadly, we may say that for cable coverings the areas of the sixth 
loop may be taken as constant, and, therefore, characteristic of the 
material concerned. We see also that the curves of loop areas for the 
first and second loops, and, of course, for the subsequent loops also, 
are characteristic of the mixings. The curves for the work done in 
extension and in retraction in the various cycles are also given, but 
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Fic. 7.—RgLaTION BETWEEN VARIOUS QUANTITIES FOR SUCCESSIVE 
CYCLES 


do not seem to lend themselves so readily to the purpose of dis- 
criminating between the mixings. 

The length of the specimen after each cycle differs from that of the 
preceding cycle by the amount of sub-permanent set due to the cycle 
in question. The author finds that the extension for the given load 
limit increases with each cycle, but that the rate of increase follows a 
logarithmic law from the second cycle onwards as the number of the 
cycles increases. 

The time taken to draw the extension curve for each cycle is 
approximately the same for each cycle, and if we measure the in- 
crement of extention due to each cycle and plot, these quantities 
against the logs of the number of the cycles. we shall get a straight 
line. These results are shown in Fig. 8 for mixings with various per- 
centages of rubber, the increments of extension being measured from 
Fig. 6. In order to obtain a curve which is characteristic of the 
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Fic. 8.—SHOWING THAT IN THA sUCCEsSIVE CycLE& Test, WITH A Loap- 
LIMIT С RRESPONDING TO A GIVEN EXTENSION FOR THE First CYCLE. 
THs MAXIMUM EXTENSION FOR EACH CYCLE PLOTTED AGAINST THE 
LoGaRITHMS OF THE NUMBERS OF THE CYCLES GI VES A STRAIGHT LINE. 


material, it will probably be found sufficient to put the specimen 
through four cycles only, which can be done in most cases in five or six 
minutes. The extension for the various cycles from the second cycle 
onward follow the law: Extension ut log. number of cycle, 
where a represents the extension due to the second. cycle and 5 the 
inc.e.nent of extension due to the subsequent cycles. These curves 
ar» important, as they practically represent the power of recovery of 
the rubber in question ; it is of interest to compare Fig. 8 with the 
results representing the slow stretch of these same rubbers under 
constant load. | 
( То be concluded. ) 
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THE PHYSIOLOGICAL PRINCIPLES UNDERLYING THE 
FLICKER PHOTOMETER.* 


BY J. S. DOW, B.SC. 


Summary.—The author describes experiments showing that the 
* Purkinje” and ‘‘ yellow-spot ” phenomena are much less marked 
when using a flicker photometer. He suggests that the explanation 
is due to the fact that the ‘‘rod” elements in the retina receive a 
luminous impression more slowly than the cone” elements, and also 
retain it longer. 


In а previous Papert the author discussed some of the phenomena 
of colour-vision which affect heterochromatic photometry, and re- 
ferred to the theory, due to Von Kries, of the action of the minute 
light-percipient organs on the retina known as the “rods” and 
“cones.” It was pointed out that, when the comparison. of two 
sources of light differing in colour was attempted, the reading of а 
photometer of the “ equality of brightness" pattern would be found 
to depend upon: (aj The obliquity at which rays from the illumi- 
nated surfaces strike the eye; (b) the distance away of the eye from 
the surfaces; (c) the size of the surfaces. It was, however, also found 
that, for some reason, the effect was much less readily perceptible in 
the case of a flicker photometer; and this suggested that the physio- 
logical basis of such instruments might be found to differ from that 
of photometers of th» ordinary variety. In this communication the 
author summarises the results of some further experiments on this 
point which seem to throw some light on the theory of the flicker 
photometer, The author first recapitulates briefly the main points 
in this theory of the action of rods and cones on the retina Accord- 
ing to this theory, there exist on the retina two distinct varieties 
of minute light-perceiving organs, known, from their appearance, as 
the “rods” and the “ cones" respectively. Tae rods, it is thought, 
are sensitive to light but unable to perceive colour, as such; they 
are, however, most sensitive to bluish-green light, probably in the 
neighbourhood of 0:51 to 0:524. Light of all wave-lengths seems 
to be usually perozived by these organs as white.t These organs 
are also sensitive to very weak light, but, as the illumination is 
increased, they become as it were saturated and do not respond 
further to increas:d stimulus. The cones, on the other hand, rer- 
ceive colour but are most sensitive to yellow-green light, probably 
usually near 0:58, and, wails they are insensitive to the very weak 
order of illumination to which the rods respond, they continue to 
Lecome more active, under the influence of increased stimulus, once 
they have started, long after the rods have ceased to do 8». 

As explained in the Paper referred to above, this theory seems 
to account very satisfactorily for the Purkinje effect. Moreover, an 
experiment described therein also suggested that, as the Purkinje 
effect only became very noticeable to the author, for small retinal 
areas, at illuminations below about 0:2 lux, this might be the order 
of illumination at which the cones finally go out of action, and cone- 
vision is more or less completely replaced by rod.vision. In view of 
what follows this figure is rather important, and a confirmatory 
experiment may here be referred to as a useful check upon that 
figure. 

According to the rod and cone theory, the yellow shot effect is to 
be ascribed to the peculiar distribution of rods and cones over the 
retina. When the brightness of two surface, illuminated by the 
aid of red and green light respectively, is compared, the result will 
depend very largely on the proportion of rods and cones on that 
part of the retina on which the image of the surfacesisreceived. The 
author, therefore. obtained curves connecting the distance away of 
the eye from the photometer surfaces so illuminated, and the appa- 
rent relative brightness of the red and green, with a series of diffe- 
reat illuminations of the photometer. The results are shown in 
Fig. 1, and seem to bear out completely the sugg.stion that a some- 
what abrupt alteration in the nature of colour vision occurs, in the 
case of the author's eye, near 0:2 lux. For convenience in com- 
paring the steepness of the curves at different illuminations, all the 
readings are reduced to a scale such that the value corresponding 
with the eye at a distance of 10cm. is unity. Other experiments 
by the author suggest that there is a sudden diminution in visual 
acuity at just about the above order of illumination. This, there- 
fore, is once more additional evidence that a profound physiological 
change in the retina occurs near this point. 


Abstract of a Paper read before the Physical Society. An account 
of the discussion on this Paper appeared in our issue of November 26, 
1909, p. 281. 

t TE ELECTRICIAN, August 24, 1906, p. 747. 

+ According to a recent Paper by Prof. G. J. Burch (Proc. Roy. Soc. 
1905) the retina, which, as a rule, seems to lack the power of colour- 
perception at very low illuminations, regains it if kept in the dark for 
some hours. 
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Turning now to the main question, namely, the bearing of the rod 
and cone theory and the physiological phenomena explained by its 
aid, on the flicker photometer, whatever be the exact explanation 
of the functions of the rods and cones and the retina adopted (and 
physiologists seem as yet to differ considerably in their views on this 
matter), the physiological effects on which the theory is founded 
seem to be well authenticated. As an illustration of the possibility 
of flicker photometers yielding results which differ.from those ob- 
tained by the aid of photometers of the “equality of brightness” 
or contrast types, an experience recently related by Mr. L. Wild 
may be mentioned. This observer finds that, when an incandescent 
lamp, having a tungsten filament and run at a consumption of 1:5 
watts per candle-power, is compared with a carbon filament lamp 
running at 4 watts per candle, the result varies by 6 per cent. ac- 
cording as a flicker photomctor or an instrument of the ordinary 
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variety is used for the test. Apparently the tungsten lamp has a 
lower candle-power in the former case.* This matter was touched 
upon in the writer's Paper mentioned above. | 

Comparison of the Yellow-spot Effect for Equality of Brighiness and 
F'licker Photometers.—The Rood type of photometer is particularly 
convenient for the investigation of this point, for by keeping the 
lens still, one may use it as an ordinary instrument, and then, by 
oscillating the lens, compare the brightness of the two photometrical 
surfaces, still at the same distance from the eye, by a flicker method. 
For this purpose the writer made use of the arrangement shown in 
Fig. 2. The surfaces of a Ritchie wedge, W, consisting of fine un- 
glazed cardboard, were illuminated by the two heterochromatic 
sources of light to be studied, A and B. In front of the wedge а 
convex lens, L, is mounted on springs and attached to a cord which 
passes round the pin P mounted eccentrically on the pulley of the 
electric motor M. In front of the lens was placed a small black screen 


b o ` — 


v E 
Fic. 2.—ARRANGEMENT OF Roop ТҮРЕ or PHOTOMETER 
S pierced with an aperture 5 cm. high and 2 cm. wide. If, now, 


the motor is stationary, the observer balances the brightness of the 
red and green by the equality of brightness method. But when the 


motor is set in rotation a band of flicker is produced between the 


coloured surfaces, since the dividing line between them appears to 
oscillate to and fro. By altering the position of the pin P the width 
of this band cf flicker can be adjusted until it occupies exactly half 
the field of view—i.e., has the same dimensions as either of the 
coloured surfaces, We thus have the exact equivalent of observing 
two coloured surfaces of equal size, either simultaneously, when we 
judge their intensity by the equality of brightness method, or in rapid 
succession, when we judge their intensity by the absence of flicker. 
A typical result of varvine the distance of the eye from the screen 


— — —— — — 
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is shown in Fig. 3, the readings, with the eye at a distance of 

20 cm., being taken as unity in each case. | MUN 
The result of experimente on this matter were perplexing and 

variable in many respects. But one point brought out by this figure 


. was invariably recognised. The effect of altering the distance of the 


eye was always much more marked in the case of the equality of 
brightness instrument. It may be noted that Wild * has also stated 
that in some experiments undertaken by him the effect of varying 


. the region of the retina upon the apparent brightness of two hetero- 


chromatic surfaces was. confirmed, at least qualitatively ; but no 
such effect could be traced to exist in the case of the flicker photo- 
meter. | | ; 

Flicker Photometers and the Purkinje Effect.—The chief difficulty 


-in studying the real question at issue is, as was pointed out by the 


author in his previous Paper, that the flicker photometer cannot in 
general be successfully used at the low order of illumination neces- 


вагу in order to exhibit the Purkinje effect іп a marked manner, 


especially when the retinal area employed is small and central. 
Subsequently, however, the author has made aseries of experiments 
with the arrangement shown in Fig. 2 which allows of a somewhat 
larger retinal area being used, and therefore seems to give indica- 
tions of the Purkinje effect at a somewhat higher order of illumina- 
tion, but the results obtained must be regarded as very approximate. 
1 A typical result is that shown in Fig. 4. It may be added that 
other observers have recorded similar experiences. 
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The main result of both the above experiments is that the Purkinje 
and yellow-spot phenomena seem to be very much weaker when the 
flicker method is used. The effect which seems so well explained by the 
struggle for predominance between the rods and the cones is ap- 
parently much less marked in the case of the flicker photometer. 
The natural inference to draw would therefore be that one of the 
sets of competing organs is in this case less influential; and, for 
reasons which will be more fully explained shortly, the author is 
inclined to suggest that in the case of the flicker photometer the 
rods on the retina may be less influ:nt/al in determining the point 
of balance. In an extreme case we might even suppose that the 
position of balance of an equality of brightness instrument is deter- 
mined by combined rod and cone vision, while in the caso of a 
flicker instrument it might be affected by core vision only. 

The rods, as we have seen, are believed to diffcr essentially from 
the cones as regards light and colour perception. Now the author 
is inclined to suggest that they may also be credited with a difference 
in the time taken to record and preserve a luminous impression. 
This would explain why the Purkinje effect was relatively insignifi- 
cint, and why, with a flicker instrument, the yellow-spot effect, as 
shown in Fig. 3, was less marked. In addition, it might throw some 
light upon the fact that flicker instruments, however effective at 
ordinary high illuminations, do seem very difficult to use satisfac- 
torily when the illumination is very low, 


* Tue ELECTRICIAN, August 6, 1907, letter. 
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The appearance of the field of view of a photometer of the type 
shown in Fig. 2, as seen under certain conditions, also seems to throw 
some light on the suggested behaviour of the rods. At low illumi- 
nations something like the following experience may sometimes be 
noticed. When comparing red and green, we may ret the photo- 
meter 80 that the coloured flickerless surfaces on either side of the 
band of flicker appear about equally bright. The band of flicker in 
between will then be gray in colour, and probably, at the correct 
speed, the flicker can just be made to disappear. If now the photo- 
meter is moved towards the red light the flicker reappears, and at 
the same time the red surface on one side of the intermediate band 
of flicker becomes obviously brighter than the green surface on the 
other; the flicker band meanwhile changes from gray to a reddish 
tinge, and soon also becomes unmistakably brighter than the ad- 
jacent green. But if we move the photometer towards the green 
surface we sometimes have a different experience. We again observe 
а distinct increase in brightness of the green. and we notice, as before, 
that the central gray band becomes green in tint and brighter than 
the adjacent red surface. But this gain in brightness is not accom- 
panied by flicker; apparently the only effect is to superimpose a 
steady luminous impression produced by rod impulses which succeed 
each other too rapidly to produce a flicker sensation. In short, it 
appears as though the speed which suited the production of flicker 
due to the red illuminatior was too high to do so in the case of the 
green illumination. The effect (which, however. was only found to 
occur at very low illuminations, presumably on the borderland be- 
tween rod and cone vision, and was not always easy to reproduce) 
seems to afford additional evidence in favour of the suggestion that 
the speed which is adapted to the luminous impressions received 
through the cones may be sometimes too high for those reccived 
through the rods. 

It might, however, be well to guard against one possible source 
of misunderstanding as to the suggestion implied above regarding 
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the Purkinje effect. In suggesting that the flicker photometer is 
less subject to the Purkinje effect than an equality of brightness 
one, the author does not mean to convey that it is impossible to 
demonstrate the profound change in retinal conditions responsible 
for this effect by a flicker method. On the above supposition it is 
only the struggle for predominance between the rods and cones that 
seems to be affected, owing to the difficulty of finding a speed to 
suit both types of organs, But there seems no doubt that, if the 
speed is sufficiently slow, a variety of flicker can exist at an order 
of illumination when we should be justified, apparently, in conclud- 
ng that the rods are the main instruments of vision. 

Theory of Rod Flicker and Cone Flicker.—It has been suggested 
that the means by which vision is effected through the rods may 
differ essentially from those utilised in the cone crgans, and it 
would therefore not be surprising to find that there was a distinct 
difference in the time for which a luminous impression could be re- 
tained in the two cases. A very interesting confirmation of this 
suggestion seems to be supplied by the valuable work of Dr. T. C. 
Porter.* This observer found that, for illuminations varying from 
0:25 lux up to 12,800 times this value, the connection between the 
critical speed of a sector disc (i. e., the speed at which the flicker 
caused by its rotation could just be made to vanish) and tke illu- 
mination was of the form n = log I + p, where л = the number of 
revolutions per second when flicker vanishes, k and p are constants, 
and І is the illumination of the disc. Now for illuminations below 
0:25 lux a similar relation was found to hold. but the constant k 


suddenly diminished to half its former value and the curve connect- 


ing n and log I took an abrupt turn. This means that, at illumina- 


* Proc. Roy. Soc. London, Vol. LXX. p. 315 (1902). 


tions below this value, theduration of time during which а luminous 
image was retained appreciably unaltered in intensity was much 
greater, and the critical speed proportionately less. 

Now it will be recalled that the above order of illumination, 0-25 
lux, is just about the value at which, as we have seen earlier, the 
cones seem to cease action abruptly and cone vision is replaced by 
rod vision. It therefore seems highly probable that the abrupt 


change in the value of k corresponds to the substitution of rod 


vision for cone vision, and that the sensation of flicker tends to 
disappear at a lower speed in the case of the rodsthan in the case 
of the cones. This, indeed, seems in accordance with the observa- 
tions of von Kries and other physiologists that the visual purple, 
with which rod. vision is believed to be connected, possesses a certain 
visual inertia in virtue of which it reacts appreciably later to an 
impulse than do the organs which are believed to be predominant 
at higher illuminations. 

The author refers to other physiological results which seem to 
bear out this suggestion, such as “recurrent images " and “ after 
images," and then deals with several other facts which support the 
suggestion that the rod flicker * can be regarded as distinct in other 
respects from the cone-flicker. In the first place there seems to be 
not only a difference in the critical speed of disappearance, but also 
in character. Several physiologists have pointed out that two varie- 
ties of flicker seem to exist. At low speeds the flicker sensation is 
of a violent, coarse nature, but, as the speed is increased, this be- 
comes modified and eventually gives way to a fine trembling variety, 
and this it is which we make use of, as a rule, in the flicker photo- 
meter. If the speed is increased still further this, too, eventually 
disappears as all the impressions succeed each other too rapidly for 
flicker of any kind to be seen. From s^me observations the author 
is inclined to associate the violent variety of flicker with the rods 
and the finer variety with the cones. It seems that the violent 
variety is the only kind which can be properly seen when the illumi- 
nation is very low, so that presumably only the rods would be in 
action. Under these conditions we observe the usual peculiarities 
connected with rod vision. For instance, the violent flicker is best 
seen by averted gaze, so аз to bring into action the peripheral 
region of the retina where the rods are most numerous. At high 
illuminations, however, when the speed is adjusted to a value such 
that the fine variety of flicker is produced, the exact opposite may 
be the case, i.e., we may find it possible to observe the flicker by 
the aid of the central region of the retina when it cannot be seen 
peripherally. A fact recorded by Porter and other observers, that 
the critical speed of disappearance of flicker seems to depend upon 
the angle subtended at the eye by the flickering surface (i. e., on the 
portion of the retina on which the image is received), would seem 
to be very conveniently explained by this view of the action of the 
two sets of organs. 

An interesting point has been raised by Krüss, T which seems at 
first sight against the view that the action of a flicker photometer 
at high illuminations is mainly based on the behaviour of the cones. 
This observer points out that, in comparing. say, a Hefner lamp 


| with an incandescent mantle by means of a flicker instrument, we 


notice that, when the speed is low and the photometer out of balance. 
fluctuations both in light and colour occur. As the speed is increased 
to what may be termed the working range the colours fuse into one 
another, but we still observe a flicker due to fluctuations in bright- 
ness, and by the aid of this we balance the photometer. It must 
be recalled, however. that the colours of the two sources named are 
very impure; we are really comparing not red and green, but white 
lights slightly tinged with red and green respectively. Now the 
writer has found that, as the colours of the lights which it is sought 
to compare become more pronounced, so does the range of speed 
over which a flicker instrument can be used with success become 
narrowed down. In the case of very widely divergent colours there 
is really only one particular speed at which the colour flicker has 
just disappeared. and the loss of sensitiveness due to the fusion of 
the light impulses has not begun. at which the instrument can be 
used with accuracy. In short, the fusions of the colour and light 
impulses, when fairly pure colours are used, begin at just about the 
same speed; this, therefore, if anything, would seem to favour the 
view that the action of the instrument so used is mainly dependent 
on the impulses received through the cones. 

The writer has sought to determine whether the permissible range 
of speed of a flicker instrument used to compare moderately hetero- 
chromatic sources could be responsible fór any marked error, but 
without detecting any distinct variations due to this efect. 

Colour-blind Observers and the Flicker Photometer.--Some data are 
available on this subject, but they lead to somewhat uncertain con- 


* The sensation received by using the portion of the retina where 
the rods predominate. Likewise cone flicker refers to that received 
through using the part of the retina where cones predominate. 

T Journ. f. Gasbeleuchtung," XXIV., June 16, 1907, p. 513. 
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clusions, It appears, however, that in some cases colour-blind indi- 
viduals have been observed to obtain correspondingly abnormal 
results with both flicker and equality of brightness photometers,* 
and it would certainly lead one to doubt the soundness of the prin- 
-ciple underlying such instruments were this not the case. In reality 
there seem to be so many different types of colour-blindness, and 
the existing knowledge of the subject is still so incomplete, that it 
ds difficult for anyone but a physiologist to draw any valid conclu- 
sions on the theory of the flicker photometer by an examination of 
-colour-blind individuals. 

In conclusion, the writer says that the whole problem here investi- 
-gated is so essentially physiological in character as to be strictly 
only capable of being adequately studied by the combined efforts of 
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the physiologist and the physicist interested in the problem from 
the photometrical side. Many points in connection with the theory 
of the action of the rods and cones on the retina (only the main 
essentials of which are referred to in this Paper) ssem to be still 
the subject of much discussion among physiologists to whom we 
must look for the exact interpretation of their bearing on problems 
in photometry. Dr. Edridge Green, for instance, in a recent lecture 
before the Optical Society,* expressed his dissent from the theory of 
vision based on the supposed behaviour of the rods and cones, and 
expressed {һе view that visual impulses are only received through 
the latter organs. But the general phenomena on which the theory 
mainly rests, and which have been utilised in this Paper, seem to 
be well authenticated. l 
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“THE THREE-PHASE INSTALLATION OF THE GREAT 
^J NORTHERN RAILWAY COMPANY (U.8.A.) AT CAS- 
CADE TUNNEL.: 


BY C. T. HUTCHINSON. 
(Concluded from page 556.) 


Summary.—The author describes the electrical equipment on the 
‘three-phase system of the Cascade Tunnel of the Great Northern Rail- 
^vay, U.S.A. He refers in detail to the locomotives, power station, 
transmission lines, overhead equipment, &c., and finally discusses the 
advantages and disadvantages of the three-phase system for electric 
traction. ———— 

OVERHEAD CONSTRUCTION. 


In the yards а bracket type of construction is used for single 
tracks, and for multiple tracks a cross-catenary type, supported by 
wery heavy wooden poles located about 8 ft. from centre-line of outer 
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each other by means of wood breaks and porcelain link insulators, 
in series. In the case of brackets, each phase is insulated from earth 
by means of a wood break in series with a porcelain petticoat strain 
insulator. Figs. 4, 5 and 6 show details of the cross-catenary sus- 
pension, whilst Fig. 3 shows the bracket suspension. 

Where wires of opposite phases cross at turn-outs, they are 
insulated from each other by section insulators made of wood and 
about 5 ft. in length ; four insulators are used, each connected at one 
end to a special 8 deg. crossing pan and at the other end to one of the 
four wires converging towards the crossing. 

Heavy steel bridges forming anchorages for the trolley wires are 
located in both yards at intervals of 1,000 ft. Lightning protection, 
though thunderstorms are rare, is afforded by arresters connected 
to the wires at the ends of the tunnel and yards. Both rails in the 
tunnel and one rail in the yards are bonded, with cross-bonding at. 
frequent intervals. A single 4/0 exposed bond is used at each joint, 
having a length of 36 in. in the tunnel, and 36 and 50 in. in the yards. 

In my opinion the use of double insulation everywhere is th» 
reason for the almost total freedom from troubles of any kind 


originating on the overhead structures. The only troubles experi- 
enced up to the present have been at the section breaks and turn- 
outs, and have been caused by the trolley wheel leaving the wire. 
There has been no failure of the wires at any point of the overhead 
structure, nor any breakdown of insulation. 
The overhead construction in the tunnel is shown in Figs. 7, 8 and 
| 9. In the tunnel the wires are 17 ft. 4 in., above the top of the rail, 
and 8 ft. apart; the latter spacing enables train-men to operate the 
hand-brakes, or walk on the tops of freight cars, the construction 
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Fic. 3.—Bracktt CONSTRUCTION IN YARDS. 


tracks, thus leaving unobstructed the space between adjacent tracks. 
The wires are supported at intervals of 100 ft. Multiple track 
supports consist, for each phase, of a steady span supported by and 
insulated from a cross-catenary span, both spans being secured to 
-cross-arms on the poles by means of porcelain petticoat strain insula- 
tors; the spans for the two respective phases are 3 ft. apart. The 
wires of the same phase for the different tracks are insulated from 


* See Brodhun, *' Gas World," February 16, 1908; Dow, Тнк ELEc- 
таси February 1 and 8, 1907; Tufts, “ Phys. Review," December, 

t Abstract of a Paper read before the American Institute of Electrical 

gineers. : EE кыы" 


being such that head-room is not interfered with. Each wire is sup- 
ported every 50 ft. by means of a 14 in. Detroit clamp attached by 
swivelled connection to a stud which is in turn swivelled to the middle 
point of a turnbuckle. The two eyes of the latter, by means of 
strand wire, connect each to a link and petticoat strain insulator 
arranged in series, the two petticoat insulators being secured to the 
roof of the tunnel by means of two expansion bolts, about 5 ft. 6 in. 
apart. Anchors and side-braces for the wires in the tunnel are located 
at intervals of 3,000 ft. 

Practically all metal work in the tunnel supports is copper or 
bronze, but experience has shown that galvanised iron, soon be- 


* Optical Society (London), October 21, 1999. mE 
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coming protected by a slight coating of soot, would have been 
satisfactory. The insulators, when first put in service, were covered 
by a very thick coating of wet soot, but, even under these conditions, 
it was found possible gradually to bring the voltage up to normal 
without breakdown. Volumes of smoke and steam issuing from 
steam locomotives caused only a slight surface leakage, and cne rough 
cleaning sufficed to put the insulators in reliable working condition. 
Spacing the wires 8 ft. apart in the tunnel was necessitated by the 
requirement of the railroad company that there should be no con- 
struction in the roof of the tunnel which could possibly interfere with 
a brakeman walking on the top of a freight car. This change in the 
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Fic. 4.—Cross-caTENARY SUSPENSION. 


location of the wires complicated the construction somewhat and 
was one of the principal reasons leading to the use of а trolley wheel 
in place of a bow collector. It has, however, caused no material 
inconvenience, and is sa‘isfactory as long as the trolley wheels are 
in use, but if a change is made to а bow collector, which is not im- 
possible, there may be difficulty in adapting the bow to this location 
of the wires, 

The telegraph wires, 10 in number, as shown in Fig. 7, run through 
the tunnel in a cable; this service was thrown entirely out of com- 
mission when the electric locomotives began running. There is no 
interf:rence with the telegraph wires due to the transmission lines 
paralleling them for 30 miles; the entire interference seems to 
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was discontinued owing to failure of both water wheels, but it was- 
resumed on September 9th, and has been continued regularly since.. 
The westbound service was not at first handled by the electric 
locomotives regularly, as there is nothing in particular gained by 
braking the trains electrically on this short stretch, but now westbound’ 
passenger trains are so handled, for the benefit of the passengers. 

А number of tests have also been made on the line to determine 
the power returned when regenerating. In one test on a 10-car 
passenger train weighing 950 tons the calculated power delivered 
was 590 kw., and the measured power delivered was 597 kw. On 
a 1-7 per cent. grade, 1 ton, descending at 15 miles per hour, will 
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deliver 0-67 kw. to the system; on a 2:2 per cent. grade it will deliver 
0-91 kw. 

The losses in the system when delivering 4,000 kw. to the locomo- 
tive, at the west end of the Wellington yard are shown by the follow- 
ing table:— 


Power. 
Place. Kilowatts. Per cent 
Power house low-tension 'bus-Uaio.........0..000086 4,740 100 
Sub- station T К bl. терлы Кы en nos 4,250 89-8 
Trolley wheel of the locomotive ..................... 4,000 84-5 
Driving axles m 9 ЗЛО 70' 


The author next compares the performance of а Mallet compound 
locomotive under the same operating conditions as this system, and 
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originate in the tunnel. In order to eliminate this interference, a 
neutralising transformer has been installed and adjustments are now 
in progress. "There has been little difficulty in making the ordinary 
single-wire telegraph service satisfactory, but considerable difficulty 
has been experienced in getting the quadruplex to work satisfactorily ; 
this matter is still unfinished. 


OPERATION OF THE SYSTEM. 
The electric service was started on July 10, 1909, although one or 
two trains had been handled previously. From that time to August 


11%, practically the entire eastbound service of the company was 
handled by electric locomotives. On August 11th, the electric service 


estimates that the Mallet compound requires nearly twice as much 
coal per kilowatt-hour at the rail as would be used in a modern steam 
station (in place of the hydroelectric station at Leavenworth). 


ADVANTAGES OF THREE-PHASE SYSTEM, 

This plant has demonstrated, in my opinion, that the three- 
phase induction motor has certain very marked advantages over 
any other form of motor for heavy traction on mountain grades; 
these advantages are as follows: Maximum electrical and mechanical 
simplicity ; greater continuous output within a given space than сап 
be obtained from any other form of motor; uniform torque (а 
three-phase motor will work to а 3 or 4 per cent. greater coefficient of 
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adhesion than a single-phase motor at 15 cycles); the possibility of | motors for traction use are commonly stated to be: the constant 


using 25 cycles; constant speed; regeneration on down grades; exces- 
-give short-circuit current is impossible, and so is excessive speed. 
. Constant speed is ordinarily stated as a disadvantage of the three- 
hase motor; but in my opinion it is a distinct advantage in mountain 
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service, particularly the limitation of the speed on down grades. It 
Љав also thefadvantage on up grades that meeting points can be 
arranged with greater definiteness. Although I`am not prepared to 
state that a three-phase motor is suitable for cases where the profile is 
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very variable, yet it is by no means certain that it would not work 
-out well; the question is merely one of making a given schedule 
between two points with greatest regularity. | 

On the other hand, the principal disadvantages of three-phase 


speed; constant. power (while this is true, it is not a matter of any 
particular consequence in а service where the stops are very few, and 
consequently the proportion of total time spent in acceleration 
is small, and where the additional power required to accelerate the 
train is & small percentage of the power used by the train at full 
speed); small mechanical clearance (in thes» particular motors the 
clearance is 1 in., which is ample for all practical purposes); in- 
equality of load on several motors of a locomotive due to differences in 
diameter of driving wheels (to meet this an adjustable resistance is 
included in the rotor of each motor) ; low power-factor of the system 
(this does not seem to be borne out by practice ; the power-faotor, as 
shown by the switchboard instruments in the power house, is 85 per 
cent.), and two overhead wires. 

In brief, in service of this character, the three-phase motor has 
marked advantages in capacity, reliability, simplicity, and general 


. trustworthiness, when compared with any other motor. 
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I In the many discussions of electric traction which have recently 
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taken place, I do not find several minor advantages sufficiently 
emphasised. One of these lies in the fact that with electric traction 
the exact performance and condition of the locomotives and of all 
elements of the system is accurately known at each moment. With 
electric locomotives the operation on a heavy grade becomes as 
simple as on the level; the engineers and train men feel much 
greater confidence in the electric locomotives and consequently the 
mountain division ceases to be a terror to them. Electric traction 
will permit the use of very long tunnels, which are not now possible 


on account of difficulty of ventilation. The great increase possible in 
the speed of trains with electric traction and the consequent increase 
E 
ro 
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Fic. 9.—LONGITUDINAL VIEW or THE TUNNEL SUSPENSION SCHEME. 
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in the capacity of a single track will postpone for a long time the 
necessity for double tracking. This double tracking on a mountain 
is a very expensive piece of business and this saving alone will, in 
some cases, more than offset the cost of electrical equipment. 


CONDENSER TELEPHONES.* 


BY C. KARL ORT AND JOSEF RIEGER. 


It is now some years since the remarkable phenomenon was 
observed in paper condensers that, by charging and discharging at a 
high pressure, they set up vibrations and produce quite loud sounds. 
This effect was much more marked when the plates were charged to a 
high pressure (100 to 300 volts) and alternating currents induced in 
the circuit. Condenser telephones were already constructed on this 
principle in the eighties of the last century by Varley and Dolbear, 
but had considerable faults ; an expensive high-pressure battery was 
used in the condenser circuit, and the apparatus employed also 
rendered the sound an octave higher. Other designs were evolved 
later, as, for example, by Dunand, who connected several con- 
densers in parallel and mounted them on a resonance board ( American 
patent No. 280,365), and by Marshall (German Empire patent. class 


* Translated (and slightly abbreviated) from the E. T. Z.“ 
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21, No. 43,196, and appendix thereto No. 43,200), whose receivers 
had several forms, the last of which took the shape of a book. 

The systems referred to have also the undesirable fault that they 
needed a high-pressure battery to render transmission clear and 
loud. With a low pressure, or with the battery switches out, they 
have either not reproduced the sounds at all or only feebly and un- 
intelligibly. 

We. likewise, have had the opportunity of carrying out experiments 
with talking condensers, and have already obtained a clear repro- 


Fic. 1.—DupDELL ARC 
ABRANGEMENT. TELEPHONE AND MICROPHONE 
TRANSFORMER. 


duction with a pressure of 4 to 6 volts on the condenser. We carried 
out the first experiment with these condensers by studying the 
resonance phenomenon in a Duddell arc lamp. The arc O was fed 
with direct current from a dynamo (Fig. 1), and in parallel with it 
were connected a paper condenser with a capacity of 1-75 mfd. and 
the primary winding of an induction coil, J. The oscillations set up 
in the circuit COJ through the burning of the lamp set the con- 
denser into simultaneous oscillations which are manifested as strong 


sheets, because even the free edges of the leaves vibrate very irregu- 
larly and make the whole reproduction unintelligible. The high. 
hysteresis of the paper dielectric likewise played an important part 
and affected the reproduction. By stretching the sheets, the paper 
can in many cases be quite done away with, and in place of it shellac- 
or any similar coating can be used. | 

Fig. 4 shows a section through the apparatus constructed, which is- 
protected by patent, and Fig. 3 shows a view of the telephones only. 

The sheets are held in two tightening devices M,, M, and stretched: 
equally by the screws S,, S.. Several circuits were made use of in 
the experiments, one of which is shown in Fig. 5. 

The poles of the condensers C, and С, are each connected to а two: 


Fic. 5.— DIAdRAM OF SPEAKING CIRCUIT WITH CONDENSER TELEPHONE. 


or three-cell battery, which is inserted in the microphone circuit. By: 
this means separate batteries in the condenser circuit are entirely: 
done away with. The apparatus was also tried on a telephone line- 
of 8 km. in length, when the reproduction was perfectly clear and. 
intelligible. To make the reproduction louder we have used the cir- 
cuit shown in Fig. 6 where the poles of the condensers are charged to- 
a higher pressure of about 20 volts. This is effected by subsidiary 
sets of 15 small dry cells B., B, in Fig. 6. In the experiments which 


Fic. 3.— THE Parts oF A CONDENSER TELEPHONE. 


hummings of the condenser. When the arc was extinguished the 
undulations of the current were heard very loud, and distinct from 
the condenser. Later we omitted the arc lamp and replaced the in- 
duction coil by a microphone transformer, in the primary winding of 
which а microphone, M, and the battery B (Fig. 2) were connected. 


Fic. 4.—CoNDENSER TELEPHONE. 


The undulations of the current were in this circuit damped down 
by the secondary winding of the transformer so that they did not 
disturb the reproduction. By this experiment we ascertained that. 
at a low pressure of the machine (about 10 to 20 volts), the condenser 
does not talk distinctly and intelligibly. 

_ This led to various constructions of the apparatus until we finally 
found the correct one. We settled on a mechanical stretching of the 


Fic. 34.—THE MICROPHONE. 


have been described we have aimed at as good a reproduction as with 
the electromagnetic telephone on telephone lines. 

To attain still louder reproduction, which was audible nearly 
everywhere in the room of the receiving station, a condenser pressure 
of 100 volts and more is required. A battery of that pressure would. 
be too expensive in practice. We are, therefore, thrown back upon 
dynamos, and with complete success. The circuit in Fig. 7 shows the- 
arrangement. 

By a dynamo current from the central station, mechanically 
stretched sheets were charged at a pressure of about 120 volts. The 
current undulations, which are quite audible by direct connections at 
the terminals of the machine, were here almost completely damped. 


M, OM: 


Fic. 6.—DIAGRAM OF SPEAKING CIRCUIT WITH CONDENSER TELEPHONE: 
AND Dry CELLs. 


out by the secondary winding of the induction coil T. The repro-- 
duction in this experiment was very loud and well heard over a large: 
room. The microphone currents, which are induced in the secondary: 
winding of the induction coil, flow through the winding of the machine: 
and set its magnetic field into synchronous oscillations, so that the- 
dynamo current is not steady but fluctuates periodically with the- 
microphone current. It is similar to some experiments with the talk- 
ing arc lamp, in which the microphone currents influence the dynamo- 
current. | 
In consequence of these experiments we have proceeded further, 
and made the following experiment. On the shunt coil S, of a. 
dynamo (Fig. 8) we have wound a coil, Si, with more turns, and con- 
nected with the microphone M and the battery B. To the terminale 
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of the machine a condenser C was then connected, which reproduced 
all that was spoken into the microphone. 

This arrangement is similar to those proposed for central 
station use for talking arc lamps, but the current consumption is very 
insignificant, so that quite small machines can be used for the purpose. 

As already mentioned, the apparatus works best when its sheets are 
stretched, and consequently a free vibration of the same is im- 
possible, This arrangement has proved especially good with low 
pressures on the condensers. Naturally the loudness is only as great 
as with ordinary telephones. A great adyantage of this apparatus 


Fin. 7.—Speakine Circuit WITH DYNAMO. 


is the circumstances that with the sheet under tension the articula- 
tion is in no way impaired by the natural period of vibration. The 
intelligibility is consequently better than with the electromagnetic 
telephone for loud reproduction. 

As regards the size, we have used for ordinary telephonic repro- 
duction, condensers of about 4x6 em., and a capacity of about 
0-015 to 0-04 mfd. We have also found that, the larger the appa- 
ratus is made for a given pressure, the louder is the reproduction, 
because there is a much greater mass to vibrate. We have, there- 


fore employed for loud reproduction condensers of about 20 x 12 cm., 
and a capacity of 0-05 to 0-2 and 1 mfd. 

A great advantage of this apparatus is without doubt that earth 
currents do not affect it, whence in many cases it is much more 
reliable than the electromagnetic telephone. 


ELECTRIC CABLES.* 


BY F. FERNIE. 


Cables for the transmission of electrical energy may be 
divided into three main groups, in accordance with the character 
of their insulation. Thev may have— 

(А) Fibrous dielectric (paper or jute) 

(a) Protected bv lead sheathing, 

(b) Protected by bitumen sheathing. 
(B) Rubber dielectric. 
(c) Vulcanised bitumen dielectric. 


Any combination of these dielectrics may be used. Copper 
is the usual conductor, but other possible materials will be 
considered later. 

The insulation of cables, besides being of high specific resis- 
tance, ought to be (i.) impervious to moisture, (ii.) flexible, 
(üi.) tough, (iv.) able to resist high temperatures, (v.) chemically 
inert, (vi. capable of resisting high disruptive voltages, (vii.) 
homogeneous, (viii.) preferably non-inflammable. 

In the (А) class, quality (1.) is obtained by using а water- 
proof sheathing, (ii.) bv impregnating the dielectric with 
oil, (iii.) bv using good paper. Class (в) is weak in qualities 
(i.) and (v.). Class (с) is weak in (iv.), (v.), (vi), (viii.) and 
sometimes (vii.). 

In what follows the expression positive cable means that 
conductor of a three-wire continuous-current system which is 
maintained above earth potential; by negative cable is 
meant that conductor which is maintained below earth potential. 


* Copyright. 
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Paper-insulated Lead-sheathed Cables. 

This is the commonest form of cable for all classes of work. 

Since paper is hygroscopic, the insulation resistance depends- 
entirely on the lead sheath. This is perhaps not quite true of. 
a cable used for continuous currents when maintained at a high 
pressure above earth, owing to the electric osmotic pressure 
driving moisture from the positive to the negative pole. This 
effect would probably only keep the extreme inner layers of 
paper dry, because it seems to be essentially a current effect, 
and would not come into operation until a small leakage cur- 
rent began to flow through the liquid absorbed by the paper. 
It is then conceivable that a state of kinetic equilibrium might. 


be arrived at, the moisture continually advancing and being: 
Thus a positive cable might last. 


driven back by the current. 
for a very long time with damaged lead without breaking down. 
Some tests were made on small pieces of cable (section up to 
0-1 sq. in.) to illustrate this. A piece of lead 1 in. long was cut 
out of the centre of each piece and the cable bent into a loop. 
The cable was then placed in а metal pail filled with a centi- 
normal solution of KOH, and, after the ends of the cable were 
trimmed, a P.D. of 230 volts was applied between the core and 
the pail. With the core negative and the pail middle wire, the 
results of three tests were that the insulation broke down in 
(a) less than 50 hours, (b) 7 days, (c) 19 days. With the core 
made positive, the insulation failed to break down in one case 
for four weeks and in a second case for five weeks, the cable in 
both cases testing infinity“ immediately after being dis- 
connected. A third sample broke down in seven days. 
last sample and the first negative sample had previously been 


subjected to a bending test before the lead was cut off. In the- 


other tests special care was taken not to bend the cable in any 

way where the lead was cut off. Another sample immersed. 

in the solution without any electrical pressure on it tested. 
“infinity " after 17 days. 


The oil employed to impregnate the paper in this particular 


cable is exceedingly “ sticky," and was applied lavishly. Some 
paper cables have not nearly so much free 
layers of paper, and sometimes the paper is passed through a 
machine which squeezes out all surplus oil before it is wound 


on to the conductor. 


cable described above under the same test. 
Paper Insulation. 


Paper is made from manila fibre, straw, cotton, linen. 


rags, jute, esparto grass, &c., and wood either chemically or: 


mechanically treated. There is an exceedingly interesting 
Paper by Ll. B. Atkinson and C. J. Beaver, which was read 
before the Manchester Section of the I.E.E. on January 1, 
1905, which goes fully into the question of paper insulation.* 

Messrs. Atkinson and Beaver state that pure manila paper 
only should be used. They go on to say :— 


Samples of American and Continental cables have been examined: 


in which chemical and mechanical wood papers were used entirely, 
&nd some German makers have gone so far as to maintain that 
chemical wood is preferable to manila. 


as follows: 


(a) Lower dielectric strength and insulation resistance and higher: 


capacity. 

(b) Deterioration in strength and elasticity of the paper when. 
heated continuously or intermittently and consequent brittleness. 

(c) Danger of rotting in course of time through the action of 
residual chemicals. 

It is explained that manila paper is made with very little 
chemical treatment and without bleaching, and hence has not. 
the disadvantage (c). 

Paper consists essential of cellulose; wood consists of 
cellulose and ligneous material. In the preparation of chemi- 
cal wood " paper almost the whole of the ligneous part of the 
wood is eliminated by prolonged boiling in sulphite of lime, 
under pressure, and nearly pure cellulose is the result. 
Chemical wood fibres are readily recognised under the micro- 


* See THE ELECTRICIAN, Vol. LIV., pp. 702, 745, 784, 843. 


This. 


oll between the: 


It seems probable that such a cable- 
might, on the lead being damaged, absorb water between the- 
layers of paper, and hence break down more quickly than the: 


The chief disadvantages of 
the introduction of straw, grass or wood fibres in place of manila are- 
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‘scope by their riband-like appearance. Mechanical wood ” | but off different drums. The German paper is a mixture 
is prepared by grinding logs of wood under hydraulic pressure | of chemical wood, manila, &c. All the English fibres are 
against a revolving grindstone. The pulpy matter resulting | manila. 

still contains ligneous matter, and the fibres are all broken up. | А series of articles by Messrs. Clayton, Beadle and Stevens 
Hence paper made of this substance is wanting in mechanical | beginning in THE ELECTRICIAN of April 16, 1909, should be 
strength and alters chemically when exposed to air and light. | referred to in this connection, also an article by Mr. Beaver in 
It would appear that this substance should be carefully ex- | THe ELECTRICIAN of July 9, 1909. The following extracts are 
cluded fram cable paper. It is largely used mixed with other | from these Papers :— | 

substances for cheap newspapers. Manila fibres examined | «Manila, properly speaking, refers to the musa textilis, a fibre very 


under the microscope appear as long smooth tubes. Esparto largely grown in the Philipine Islands . . . but such old ropes and their 
fibres are something like manila, but thinner and shorter, and sources of supply do not consist only of manila, they include various 


| “ia. 1. | Fio. 2. Fic. 3. 
Magnified 40 diameters (approximate). Magnified 40 diameters (approximate). Magnified 40 diameters (approximate) 


the walls are thicker To prepare paper for examination under aloe fibres, sisal, &c., and phonium tenax, a rope-making fibre from 
the microscope the cil is dissolved out with benzol, the paper New Zealand." 

well washed апа boiled in a weak caustic alkali solution. Itis; We wish to emphasise the fact that manila must be used in a 
then teased out with needles into its constituent fibres and generic sense to describe not only manila proper, but other fibres, 
mounted in glycerine. It can then be compared with labelled | Such as above mentioned. Furthermore, it is an anomaly to talk 
photographs of the different kinds of paper. The reproduc- | of manila hemp —manila is not hemp at all: hemp belongs to a very 
tions, printed with Messrs. Atkinson and Beaver’s Pa per re- ' different class of fibres—hemp fibre is the cannabis sativa.” 

ferrea to above, are excellent for this purpose. Paper p: 7 The leading authorities declare that they are often quite unable 
"Technology," by R. W. Sindall, F.C. S., gives à good account in ita ытыы чы as nell ns cha above fibres ele ed with mania, 


À E: A ; ‚ in its unbleached state, as well as the above fibres classed with manila, 
of different kinds of paper, illustrated by micro-photographs. are found in manila papers as used for cables, and we think it would 


Paper used for telephone cables appears to be made of chemical ' be quite fastidious of any cable manufacturers to reject the paper 


— — а 


Fic. 4. 


; Fia. 5. Fic. 6. 
Magnified 80 diameters (approximate). 


Magnified 40 diameters (spproximat?). Magnifred 80 diameters (approximat^). 


-wood or a mixture of chemical wood and manila, the paper ` constituted of any of these fibres, including hemp proper, on the score 
being classed commercially as manila.“ that they are not real manila." 

Figs. 1, 2 and 5 are photographs of paper fibres from three | This last sentence is perhaps the explanation of an apparent 
English cables by different makers; Figs. 4 is more highly anomaly. Samples of paper from a cable were sent to a firm 
magnified and is from the same cable .as Fig. 2; Figs. 3 of chemists in London, experts in paper, and to a botanist. 

and 6 are from German cables, both by the same maker The chemists reported about 70 per cent. of manila to be pre- 


* See THE ELECTRICIAN, August 31, 1906, “On the Electric Inductive Sent, the botanist was only able to find one individual fibre 
Capacities of Dry Paper and Solid Cellulose," by A. Campbell, B.A. which might be manila ! | 
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Messrs. Beadle and Stevens say, further, that the chief fibre 


to be excluded is jute, which “ cannot be regarded as a per- 
manent fibre." 

As stated, the undesirable fibres are comparatively easily 
recognised under the microscope. The following staining 
solution will help to identify fibres under the microscope :— 


Zinc chloride ..... . 30 grammes. 


Potassium iodide ............... 5 z 
Sf ⁵ĩð»ĩ een: П 2s 
Water . 14 с.е. 


When stained with this solution, chemically prepared wood 
fibres should be violet or blue, mechanically prepared wood 
yellow, manila fibres yellow or brown, esparto grass and 
straw fibres blue, cotton and linen rags red. This solution 
should be regarded as an aid to identification of fibres only, 
and not relied upon absolutely. 

Some difference of opinion exists as to the use of chemical 
wood paper; as stated above, it is largely used by German 


makers. We estimated the paper on a German cable to con- 
sist of— 
Chemical wood .................. 60 per cent. 
Manila " 30 де 
Cells and structureless particles 10 » 


On an English made high-tension cable we estimated the 
paper to consist of— 


Manila 80 per cent. 
Chemical wood . . 10 X 
Other fibres and particles... Ds 10 s 


Of four English makers’ cables we have examined, in two 
only we failed to find any chemical wood. The raw material 
of manila paper consists of canvas, sailcloth, ropes, hemp 
refuse. 

Insulating paper should be strong and tough. These qualities 
are tested when the complete cable is subjected to a “ bending " 
test. Messrs. Beadle and Stevens' articles mentioned above 
contain much interesting information on the strength of 
papers, &c. 

Oil. 

The oil used for impregnating the paper is generallv resin oil 
and resin, or some similar compound, varying in composition 
for different makers; waxes and other constituents may be 
added. We like to see a cable containing plenty of free sticky 
oil. Such a cable absorbs water very slowly, whereas a cable 
in which the surplus oil is wiped off or squeezed out of the paper 
after impregnation absorbs water very quickly indeed, and a 
puncture of the lead means that a long length of cable has to be 
scrapped before the insulation resistance of the main can be 
got up to its full value. 

The oil used should be as sticky as possible; it should not 
be so fluid as to flow when the cable is laid on an incline, and 
it should not get hard enough to crack the paper when the cable 
is bent in cold weather. Such oils as tend to evaporate should, 
of course, be excluded. We have seen cables partly impreg- 
nated with castor oil, but this is regarded as bad practice. Mr. 
Beaver (in THE ErEcTRICIAN of July 9, 1909) says :— 

The development of rancidity does not occur with pure mineral 
or resin oil, but is chiefly due to the use of fatty oils of vegetable 
origin. The best British practice avoids the risk of this, as fatty 
oils are hardly used at all in most impregnating compounds used in 
this country.“ 

Green spots found on the copper conductors of a cable were 
found to be a salt of copper formed by some fatty acid developed 
from the oil used to impregnate the paper. This oil consisted 
of about equal parts of castor and resin cils and a hydro-carbon 
wax. The salt formed was probably linoleate of copper, and 
the acidity of the oil expressed in terms of linoleic acid amounted 
to about 8 per cent. 

There would not appear to be any object in using saponi- 
fiable vegetable oils, unless it be on account of cost; but, 
nevertheless, if these oils were carefully refined, as resin oil i is, 
there would not appear to be any reason why they should turn 
rancid, particularly as in lead- covered cables they are ex- 
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cluded from air. Commercial castor, rape and other oils do- 
contain free fatty acids which will attack copper, but thoroughly 
refined castor oil, at any rate, has no action on copper, even 
exposed to air, under the conditions in which we have tried it. 

Probably resin and resin oil only should be specified for the 
impregnating compound, but it is certain that this would. 
exclude the standard cables of some British makers, and neces- 
sitate their departing from their normal practice, thus in- 
creasing the amount of their tenders. 

Careful testing of the mixture used would perhaps get over 
this difficulty. Resin is itself essentially acid, but not a dele- 
terious acid ; the acids to be avoided are those soluble in water. 
To test the oil for acidity, it may be extracted from the paper 
with ether, benzol or other suitable solvent. The solvent is 
then distilled off, and the oil boiled with distilled water, con- 
tinually made up. The solution can then be tested for acidity 
with a suitable indicator, and the amount of acidity, if any, 
estimated by titration with a standard alkaline solution. 

The insulation resistance of paper-insulated cables varies 
considerably with temperature.* This is due to the oil, which 
becomes a better conductor as it becomes more fluid. This 
is sometimes observed in taking a first test on cables laid. 
solid,“ when the insulation resistance may appear very low. 
On а second test being made the cable will test normally, the 
explanation being that the first test was made whilst the 
bitumen surrounding the cable was still hot. 

Cables are now made with the spaces between the strands 
filled up with oil or other compound. This prevents moisture 
travelling up the core from a faulty place, as it otherwise 


will do. 
( To be continued.) 


THE POWER PLANT OF THE ONTARIO POWER СО.. 
AT NIAGARA.1 


BY C. W. JORDAN. 


Summary.—A description is given of the hydro-electric installation of 
the Ontario Power Co. at Niagara Falls. The important features of the 
installation are the intake works, the design of main conduit and spillway, . 
the horizontal shaft water turbines, the centralisation of control and the 
protective isolation of the various apparatus. These are dealt with in 
detail by the author. In an appendix to the Paper particulars of the 
power distribution of the Company are given. 


Since the first installation upon the American side of Niagara Falls 
descriptions and discussions of its works and methods have been 
granted а conspicuous place in technical records and the scientific 
Press. It is, however, not so widely known that there now exist at 
Niagara four more installations, each larger than the pioneer plant, 
and one at least differing from it to & very marked degree in the: 
method in which the turbines are employed and coupled to the elec- 
trical generators The present Paper is based on information 
obtained by the author when visiting Niagara in December, 1907, 
and on particulars supplied by the Ontario Power Со, 

Scheme.—Briefly outlined, the Company's development com- 
prises the taking of water from the Upper Niagara River above the' 
Horseshoe Fall, leading it through three steel and conduit tunnels: 
and 22 steel penstocks to 22 horizontal shaft turbines in the power 
house, situate immediately at the foot of the Horseshoe Fall. From 
the electrical generators the cables pass through tunnels to 22 
banks of switches, transformers and instruments in the distribution: 
station on the hill above, and thence to the transmission lines beyond, 
the whole installation, when complete, being capable of an output 
of over 200,000 m.P. The intake works for the entire 200,000 H. P.. 
are now finished. Опе of the three main conduits is completed and 
in use; while the portals and headworks for the second. and third 
tunnel are completed, and a portion of the excavations made. Six 
of the 22 penstocks are completed and with their turbine sets are at 
work, and at the time of the author's visit the seventh was prac- 
tically completed. The distribution station building is complete 
for the switchboard of the entire 22 unite, for the transformers of 
eight, and the other apparatus of 14 units, and is well ahead of the 
developments in the power house. 


The Heating of Underground Cables," by y J. R. Dick, TRE 


ELEcTRICIAN, June 25, 1 
+ Abstract of a Paper P last week before the Institution of Mechani-- 


cal Engineers. M ошл. а ) 
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The most important engineering features wherein this latest 
"Company differs from its predecessors are the arrangements of intake 
Works, the design of main conduit and spillway, the horizontal 
shaft turbine units, the symmetry of arrangement of the whole, the 
-centralisation of control, and the protective isolation of the various 
apparatus. 

Intake.—Ice difficulties have been the limiting factor in the suc- 
«ess of Niagara power. The intake, which is nearly 600 ft. long, 
stretches across the inlet at Dufferin Island almost parallel with the 
current in the river. Throughout its whole length a concrete curtain 
wall extends down 9 ft. into the water, which is 15 ft. deep at this 
spot, so that the gate openings beneath admit only deep water, and 
this at right angles to the swift exterior surface flow, which, sweeping 

the full length of the curtain wall, carries the floating ice past to the 
rapids beyond. The intake is divided into 25 bays, through which 
thezwater is admitted at a velocity of 5 ft. per second. Provision is 
made for inserting stop logs into each of the 25 openings in order to 
regulate the flow of water. At the main screen the same precautions 
for the exclusion of ice are repeated. An electric overhead travelling 
-crane runs along the screen house for removing the screen frames 
for'cleaning'and changing when necessary. 
V Main Conduits.—These are of 0-5 in. riveted and reinforced steel, 
embedded in concrete 18 ft. and 20 ft. in diameter and 6,500 ft. long. 
"The water flows through them at an approximate velocity of 15 ft. 
per second. Riveted to the bottom of the main conduit are seven 
large tapered steel castings leading to the 9 ft. valves and penstocks 
"below, each supplying water at 10 ft. per second to a single horizontal 
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the generating units stand side by side in a single row right down the 
centre of the building, the turbines being on the land side and nearest 
their source of supply. The space between them and the rear wall 
is occupied by a gallery upon which are mounted the oil-pressure 
governors, each almost over the end bearing of the turbine it con- 
trols. Fig. 1 shows a cross-section of the generating station. 

Each generating unit consists of a horizontal double turbine direct 
coupled to a generator. Three of the generators have a capacity of 
10,000 н.р. each, while the others have each a capacity of 12,000 H.P. 
These machines are wound for three-phase current at 12,000 volts and 
25 cycles, and have revolving fields, the revolutions being 187:5 per 
minute. The total weight of each generator is 231 tons, and each 
was entirely assembled on the spot, including the building up of the 
laminated iron rotor, and the winding and insulating of the armature. 
The generators were built by the Westinghouse Electric & Mfg. Co. 
The revolving element weighs 95 tons. Six generators are at present 
in operation. The exciters are 375 kw. Westinghouse direct-current 
generators, 300 revs. per min., 250 volts direct coupled to Stillwell- 
Bierce and Smith Vaile “‘ Victor" turbines located on the gallery 
overlooking the turbine floor, and supplied with water through 30 in. 
penstocks that connect with the main conduit through the cable 
tunnel. Each of the two exciters has capacity to supply the fields 
of six generators. 

Diagrams in the Paper show the maximum load each month for 
1907 and 1908, and the number of units generated during the same 
periods. It is seen that the output has steadily increased from 
about 2} million units in January, 1907, to 18} million units in 
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Fic. 1.—Cross SECTION OF GENERATING STATION OF ONTARIO PowER Co. 


-shaft turbine in the power house below. Each penstock has two 
-expansion joints, a massive thrust anchorage in the power-house 
foundations, an automatic relief valve, and a stone catch which 
-discharges straight into the river. Each valve is operated by a 
-30 н.р. induction motor controlled either locally or from the switch- 
board in the generating station, and may be fully opened or closed 
in three minutes. 


Spillway and Weir.—The spillway at the end of the conduit, 
"which is intended to prevent water hammer in the case of sudden 
.loss of load, is little more than the enlarged end of the main conduit, 
raised and fitted with an enclosed weir and underground discharge. 
The weir is adjustable as to height, and the discharge tunnel after a 
steep initial pitch in the taper from the weir follows a uniform grade 
-and symmetrical curve while circling about to reach the river in a 
.helix, thus preserving a water column which is smooth and unbroken, 
- of highest velocity and least expenditure of energy. 
Penstocks.—These are 307 ft. long on the centre line and 9 ft. 
inside diameter, built of steel $ in. thick at the top and £ in. at the 
bottom. Shafts and tunnels, two penstocks in each, carry them to 
the generating station. 
Power House.—Owing to limited space, the generating station is 
only 76 ft. wide, but when completed it will be nearly 1,000 ft. long; 


December, 1908. The maximum load in the last mentioned month 
was about 8,300 kw. on the 12,000 volt lines in Canada and about 
23,300 kw. on the 60,000 volt lines in U.S.A. 


Turbines.—The turbines (Fig. 2) were made by J. M. Voith, 
Heidenheim, a. d. Brenz, Germany, and are of the Francis or inward 
flow type, double, central discharge or balanced twin turbines, and 
are designed to deliver 12,000 H.P. at 175 ft. head. Their shafts are 
24 in. maximum diameter, and each carries two 78 in. cast-steel 
runners of ** normal reaction. Three of the governors were made 
by the Lombard Governor Co., of Ashland, Mass., and three by J. M. 
Voith. All operate by means of oil under pressure. 

The main reasons for adopting the horizontal shaft turbine in 
place of the vertical type, in addition to the saving of capital expen- 
diture in excavations, were the freedom from step bearings and their 
higher efficiency and greater accessibility. Every part of the com- 
bined set being above the main floor of the station, with plenty of 
light and room, and served by a powerful overhead crane repairs, and 
adjustments are easily effected, and. the whole plant is in the full 
view of the operator on the switchboard gallery. 

Immediately above the tunnel entrance are mounted the main 
generator switches. The leads from the generators are single con- 
ductors insulated with treated cambric. These leads, each in a 
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separate compartment, are mounted on porcelain insulators. The 
compartments are built up of thin shelves of reinforced concrete 
fastened to the concrete substructure of the power house, and are 
closed by asbestos doors readily removable for inspection. At no 
place are the leads of more than three generators brought near one 
another. Field circuits, exciter leads and control wires are carried 
in iron conduits, and are either in separate passages or at a proper 
distance from the main wires. 

The switchgear is controlled from the distribution station on the 
hill above the power house, and ordinarily the engineer in the latter 
has merely to attend to the supply of exciting current; but in case 
of a destructive short-circuit on а generator, or other serious trouble, 
the control of the first generator oil switch and of the field switch 
is at his command. АП communications, and orders from the dis- 
tribution station to the power house, and vice versa, are effected by 
means of a telautograph, thus ensuring a written confirmation of 
every order given. 

The outgoing generator leads from the oil switches go to cable 
heads supported and insulated in a substantial manner, directly under 
the gallery. Here they branch into three-core cables, two being 
required for each generator. These are paper insulated and lead 
covered, having on the outside of the lead а spiral steel armour 
embedded in and covered with jute. These cables are taken half-way 
up the hill through a tunnel approximately 9 ft. square, and are then 
carried to the distribution house in tile ducts buried in the ground. 
The chief difficulty in the tunnel was to support the three-core power 
cables and yet to insulate them, and provide for their easy drawing 
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The transformers stand in pits 6 ft. below floor level; and parallel 
with them, adjacent to the high-pressure bay, are corresponding pits 
for choke coils or other protective apparatus. Beneath, and between 
the foundations, are laid the various systems of piping for water, 
oil and drainage, and the main cableways to the transformer above. 
Each transformer is fitted with a recording thermometer, and is of 
the oil-insulated water-cooled type, three to a unit, connected in 
delta on the low voltage, and in star with centre earthed on the 
high-voltage side. The secondary potential of each transformer is 
36,000 volts, and as connected the resultant line voltage is approxi- 
mately 62,000 volts. Each transformer has а normal capacity of 
3,00) k.v.a., and weighs, complete with oil and case, approximately 
50 tons. Strong barrier walls, rising several feet above the tops of 
the transformer cases, isolate each group of transformers and choke 
coils from adjacent similar groups. A lower wall separates each 
group of transformers from its bank of choke coils. Besides the 
protection thus given by the barrier walls, each transformer case is 
so strongly constructed that, should short-circuits or combustion. 
occur within it, the expanding oil and gases would find access and 
relief to the sewer through an 8 in. outlet pipe before any undue rise 
of pressure could occur. | 

The three outgoing leads, after connecting with the choke coils, 
pass into the high-voltage room through insulating bushes set in the 
centres of circular wall panels. In this room the switch and series 
transformers are on the floor, and the bus bars overhead. The latter 
are composed of copper pipe wrapped with treated cambric and 
asbestos braid, and are supported mainly by their tie switches, which 
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Fia. 2. —SECTION OF ONE OF THE HORIZONTAL TURBINES. 


both in and out of the ducts. After the tunnel was driven through 
the rock it was lined with brick, a set-off being left in each side wall 
of sufficient height to accommodate 10 vertical courses of tile ducts, 
secured in place by steel ties and a facing of concrete. At frequent 
intervals in cach duct a tile was left out. In the openings so formed 
iron clamps with wooden bushes for gripping the cables were secured 
by bolts to the rock wall. The requirements for such support will 
be best understood when it is realised that each cable weighs 13 lb. 
per foot, and for the length of the tunnel exerts а downward force 
of over a ton. The control cables for the operation of the governors, 
field switches and penstock valves are carried in iron conduits secured 
to the roof of the tunnel by hangers. At intervals a space is left in 
the conduit, and a wooden clamp holds the cable and bears against 
the end of the conduit. Two similar tunnels will be required for the 
completed plant. 

Distributing Stalion.— The generating and distributing stations 
are parallel and nearly 600 ft. apart, with a difference of 260 ft. in 
elevation. The distributing station is divided into three longitudinal 
bays or five main sections. The narrow front bay contains the 
switches, 'bus bars, &c., at generator pressure ; the wider rear bay 
contains those at transmission pressure. Between these bays is 
the main middle bay, divided transversely by a three-floor switch- 
board section into two long transformer rooms. The projecting 
central bay is utilised as offices. The transformers stand along the 
centre of the two rooms in groups of three, corresponding in position 
and capacity with their respective generators. Similar apparatus is 
arranged in rows parallel with each other and with the generating 
unita, 


are mounted on the tops of high masonry walls separating tho units. 
The wiring is done in the same manner as in the transformer room, 
there being a clearance of several feet between the wires, but no 
other protection than distance and the insulation on the wires. Both 
low and high-voltage switches are of the plunger type, actuated by 
direct-current magnets. Each wire of an outgoing feeder passes out 
of the building through an insulating bushing, which is supported in 
the centre of а double glass panel set in an opening in the outside 
wall, and is protected from the. weather by ап overhenging hood. 
Horn gap lightning arreeters of ample proportions, and with graded » 
gaps and resistances, are placed at the rear of the station for the 
protection of the high-voltage feeders. | 

With regard to the distribution station, two points require special 
comment—the use of reinforced concrete for the bus bar protection 
and the method of control.* The use of concrete for the almost 
entire construction of a 'bus-bar outfit is unique, but the success 
obtained assures the continuation of its employment. 

In conclusion the author particularly thanks Mr. V. G. Converse, f 
the engineer-in-charge, for his assistance in preparing this Paper. 

In an appendix to the Paper a description is given of the trans- 
mission lines of the Ontario Power Co. The information is obtained 
from a pamphlet issued by the Company and from a Paper read by 
Mr. R. D. Mershon before the American Institute of Electrical 
Engineers in June, 1907. 


* Particulars of the method of control were given in THE ELECTRICIAN, 


October 26, 1906, p. 59. | 
f Ап abstract of a Paper by Mr. V. С. Converse describing the early 
installation was given in THE ELECTRICIAN, October 26, 1906, p. 58. 
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Two 60,000 volt lines run from the distributing station for 6 miles 
to a point on the Niagara River near the town of Queenstown, where 
they cross the gorge and connect with the lines of the Niagara, Lock- 
port & Ontario Power Co., delivering power for use in the United 
States. These lines consist of aluminium conductors 1} in. in diameter 
carried on steel towers 55 ft. high to the top wire, with an average 
span of 500 ft. 'The insulators for this line are of porcelain and 
weigh 35 lb. each. The first of the transmission lines was put into 
operation on July 7, 1906, and the plans realised at present and con- 
templated for the immediate future in the plant of the Niagara, 
Lockport & Ontario Power Co. involve a maximum transmission 
distance of 160 miles. 

The prospective system of the Power Co. is a comprehensive one 
for the delivery of power in the United States within an economic 
transmission radius of Niagara Falls, and especially for its delivery 
in the northern and western portions of the State of New York. 
The company expects shortly to be transmitting 60,000 H.P., and its 
present right-of-way purchases are with reference to an ultimate 
transmission of 180,000 H.P. 

The main line construction is most substantial. With the excep- 
tion of that portion of the main line on the west shore between 
Churchville and Syracuse the main line structures are all steel 
towers, and the standard line span 550 ft. On some portions, how- 
ever, much longer spans are used, the longest at present installed 
being 1,253 ft. For а number of reasons it was necessary to use 
between Churchville and Syracuse wooden construction of special 
design, the standard span being 220 ft. In every case on the 60,000 
volt lines each line of towers or wooded structures carries only one 
three-phase circuit. 'The main-line conductors installed so far are 
all of aluminium cable, except on a portion of the line between Mor- 
timer and Syracuse, where, because of the long spans employed, it 
is preferable to use copper. Contrary to the practice which has 
heretofore been followed in the matter of steel-line towers, they are 
mounted on foundations of reinforced concrete. "These foundations 
are so designed as to utilise the weight of the earth around them in 
resisting uplift. 

The insulator used on all the main-line construction was especially 
designed by Mr. К. D. Mershon for this plant. It consists of three 
shells nesting in each other and cemented together by means of 
ncat Portland cement, the whole insulator being cemented in а 
similar manner to a steel pin before attachment to the tower. The 
total height of it from the edge of the lower petticoat to the top of 
the head is 19 in. The diameter of the upper petticoat is 14-5 in 
Each branch line has in scries with it at the point where it is tapped 
off the main line 60,000 volt outdoor fuses to cut out the line in case 
of trouble on it. These fuses consist of lengths of thin copper wire 
16 ft. long, run through an ordinary small rubber hose, and laid in 
clips on top of a wooden bar, supported at each end and in the centre 
by line insulators mounted on poles. The fuses are parallel to each 
other in the same horizontal plane, and the distance from centre to 
centre is about 25 ft. These fuses have so far proved very satis- 
factory, but will probably in time be replaced with fuses of the 
expulsion type. 

Most of the contracts which the Company has for the supply of 
power cover tho dclivery of same at the main line voltage, so that, 
so far, the Company has installed only three sub-stations, two of 
them of considerable size at Lockport and Gardenville respectively, 
and one at Baldwinsville, à very small and comparatively inex- 
pensive one. A number of features in connection with these sub- 
stations are quite different from ordinary practice. Thus, the 60,000 
volt "bus bars are outdoors, as is also the lightning arrester equip- 
ment. The installation differs from the ordinary horn lightning 
arrester installation in that, instead of there being only one pair of 
horns for each line conductor, there are three such pairs. One pair 
is set for а comparatively low striking E. M. F., and has in series with 
it a high resistance. The next pair is set for a higher striking E. M. F., 
and has in series with it a lower resistance. A third pair is set for 
very high striking E. M. F., and has in series with it a fuse. The 
theory on which these arresters are installed is that for ordinary 
slight static disturbances in the line the arrester having the lower 
striking E. M. F. will discharge, and as it has in series with it à com- 
paretively high resistance, the resultant disturbance to the system 
due to the generated current which follows the discharge will be com- 
paratively slight. A more severe static disturbance (whether due 
to lightning or to any other source) will cause both the arrester 
having the lowest gap and the arrester having the next higher gap 
tu discharge simultaneously, thus affording two discharge points to 
earth the combined resistance and inductance of which is con- 
sidcrably lower than that of the first path. This will mean a some- 
what more severe disturbing effect on the system due to the gene- 
rated current which follows. In the case of a very extreme con- 
dition, for instance, a direct lightning stroke on the line the three 


arresters would discharge simultaneously, the fuse, in the case of the 
arrester with the highest air gap, blowing and interrupting the arc 
on it, the disturbance of the circuit finally ending on the other two 
arresters. Judging from experience in the case of other plants with 
a much less elaborate arrangement than that outlined, Mr. Mershon 
believes this method of protection to be entirely effective in the 
manner of preventing damage to apparatus in the station. 

In addition to the transmission lines described above, 12,000 volt 
lines are used for distribution in Canada and are carried on wooden 
poles. The present development of these local transmission lines 
is about 60 miles of three-phase circuits, and this will shortly be ex- 
tended to more than 100 miles to meet the increasing demands of 
customers. The Hydro-Electric Power Commission—an official 
body created by the Legislature of Ontario—has been formed for the 
purpose of distributing electric power through the province of 
Ontario. It has entered into a long term contract with the Ontario 
Power Co. to purchase power at its distributing station, and is now 
completing its plans for a system of transmission lines, and as soon 


as these are constructed will transmit the power to the various muni- 
cipalities within a distance of about 150 miles from Niagara. 


In a second appendix, added to the Paper on April 30, 1909, it is 
mentioned that, although the ice in the early part of the year did 


not in any way inconvenience the Ontario Power Co., the lower 
river later became blocked with ice, the water rose over 40 ft. and 
flooded the power house. The Company is now (April 30, 1909) 


taking power in bulk from the Electrical Development Co. and the 


Canadian Niagara Co., whose power houses, being situated on the 
Upper River, are not affected. The plant must have been sub- 


merged for some time, and it is anticipated very considerable repairs 


and renewals will be required. This state of affairs is almost un- 
precedented, and in all human possibility will not occur again for 


many years. 


ELECTRIC LIGHTING FOR SMALL CONSUMERS. 


It has been recognised for a long time that the small con- 
sumer offers a difficult problem for the central station engi- 
neer to tackle, the cost of wiring being usually a serious 
obstacle. This is particularly the case where а large propor- 


tion of the electricity supply area contains artisans’ dwellings. 


In the past several attempts have been made to solve this 


problem by free wiring schemes, &c., but generally without 
any marked success. 


The introduction of the metal filament 
lamp and its effect on the revenues of electricity supply 
authorities have made the desirability of obtaining this class 
of consumer more obvious than ever. The problem has been par- 
tially solved by the fact that, under suitable conditions of 
lighting, the metal filament lamp competes successfully 
with the incandéscent gas mantle, but this still leaves out of 
account the difficulty. with regard to the initial cost of the 
wiring and service, which usually proves too expensive to 
make free wiring а success. | 

A month or two ago, Messrs. Handcock iud Dykes, in a 
Paper read before the Institution of Electrical Engineers, and 
of which an abstract appeared in our issue of November 26th, 
suggested how the problem of electricity supply to small con- 
sumers might be solved. The scheme outlined by Messrs. 
Handcock and Dykes, which was based upon a fixed price per 
lamp per quarter, the energy consumed not being metered, has 
been adopted by Messrs. Siemens Bros. & Co., who have 
formed a company, known as the Fixed Price Light Co., for 
the purpose of carrying it into effect. 

The procedure proposed by the Fixed Price Light Co. is as 
follows: Arrangements will be made with the electrical under- 
takings operating in various localities, and also with the land- 
lords or tenants of small property, tenements, &c., for the 
hghting of their premises, preferably in blocks of houses or 
contiguous rooms. The Fixed Price Light Co. will issue 
specifications to contractors and call for tenders for the 
wiring of selected houses, &c. The light will be supplied to 
the tenants at a fixed rental per lamp per week, including 
fitting up the houses, the first lamps installed and the charges 
due to the supply authority for the current supplied. When 
the lamps burn out, new lamps will be supplied by the Com- 
panv, either at the usual retail price or on easy terms. The 
Company is prepared to receive proposals for wiring not less 
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than three rooms in any one house, and suitable fuses, switches, 
shades, lamps, &c., have been designed and standardised for 
the purpose. The lamp and shade selected will light ade- 
quately one room of ordinary size as generally found on pre- 
mises of the kind described. The consumer will be expected 
to use his light reasonably and without waste, and in order to 
control him in this respect, the Company has decided not to 
include the supply of new lamps in the weekly rental, but to 
make the consumer pay for these. 

As mentioned above, an inexpensive wiring system is a 
sine qua non of any scheme for the installation of electric 
lighting in the case of small property. А system best ful- 
filling the requirements is provided by the Stannos"' wires 
of Messrs. Siemens Bros. These, besides being inexpensive, 
are very durable and lend themselves to concentric, water- 
tight wiring. A feature of the new scheme is the supply of a 
number of houses from one service, and this can be very satis- 
factorily carried out by Stannos wires run along the front of 
the buildings. These wires, when so run, are inconspicuous, 
and the consent of the landlord should easily be obtained. In 


OrricES or Fixep Price Ілант Co. IN ROTHERHITHE NEW-ROAD, ` 
LoNpoxw, S.E. 


fact, the property owners will be interested in the scheme, 
since it is proposed that the rental for the supply of electricity 
should be collected with the weekly rent by the landlord. 

In the first instance, the Fixed Price Light Co. have entered 
into an arrangement with the London Electric Supply Cor- 
poration, and have opened branch offices and show houses at 
141, Rotherhithe New-road and 19, Waterloo-road, S.E. The 
supply provided by that Corporation is an alternating-current 
one, and the wiring will be concentric, using single Stannos 
wires, with the sheath as a return conductor. The light will 
be supplied to tenants at a rental of 24d. per lamp per week 
from April Ist to September 30th, and 34d. per lamp per week 
from October Ist to March 31st. These prices work out at 
considerably less than the cost of gas on the slot meter system, 
which is almost universally employed in the district in ques- 
tion, and the Fixed Price Light Co. have every hope that as 
800n as a few installations have been completed and the tenants 
discover the great convenience, healthiness and relative cheap- 
ness of electric light, the demand will increase very rapidly. 
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It should be noted that the rentals quoted above refer only to 
private houses and not to shops, for which special terms will 
be made. 

It is interesting to learn that the Fixed Price Light Co. have 
arranged to obtain electrical energy in bulk from the Electric 
Supply Corporation, and the current metered at each service 
(each of which will supply а row of houses) is paid for by the 
Company, who arrange to keep the installations in good order 
free of charge, except in respect of breakages or damage, 
which must be paid for by the consumers. 

On Friday last week, at the invitation of Messrs. Siemens 
Bros. & Co., we visited the offices of the Fixed Price Light Co. 
at Rotherhithe New-road and inspected a typical installation. 
This was carried out by means of surface wiring, Stannos 
wires being employed, and certainly left little to be desired as 
regards appearance and efficiency, whilst we understand that 
the cost per point, including metal filament lamps, shades, 
&c., works out at less than 10s. This result has only been 
achieved by careful design of all wiring accessories, so that 
labour in installation is reduced to à minimum. We illustrate 
herewith the house in question ; this is typical of the class of 
property in which it is proposed to encourage the use of electric 
light, and it may be mentioned that the installation in this 
house was completed by & man and a boy in one day. 

А feature of the scheme of the Fixed Price Light Co. is the 
use of a transformer by means of which the supply pressure is 
reduced to 60 volts. An advantage of this low voltage is that 
metal filament lamps of low candle power can be used in halls, 
bedrooms, &c., and in all cases ‘Tantalum lamps will be in- 
stalled. As the secondary winding of the transformer is inde- 
pendent of the primary winding, it is possible to use an earthed 
concentric system for the wiring and in this way to reduce the 
cost to the low figure given above. 

The excellent lighting obtained with the Tantalum lamps, 
compared with that in similar houses where gas is in use, is 
most marked, and there should be a great demand in the 
neighbourhood for the new light, particularly as it can be 
shown to be cheaper than gas. The possibility of knowing the 
total cost beforehand is an important feature in this connection. 

The operations of the Fixed Price Light Co. will, doubtless, 
promote an increased demand for Stannos wires, Tantalum 
lamps, &c., but Messrs. Siemens believe that the business of 
the Fixed Price Light Co. will also assist the supply authori- 
ties in a new direction. Further, the Company will be able to 
place with the electrical wiring contractors work which the 
latter would not otherwise have obtained. 

Messrs. Siemens are to be congratulated on their enterprise, 
which is likely to have interesting developments. 


Energy Consumption in Rolling Mills.—In an article on 
this subject which appeared in a recent number of the “ Elek- 
trotechnische Zeitschrift" Mr. Puppe gives results of accurate 
electrical measurements he has made on six electrically-driven 
roling mills. He did this by observing the energy given out 
at the mill and the speed of rotation, and by this means by 
also taking into account the copper and no load losses, he was 
able to calculate the useful work performed. The influence of 
temperature on the resistance of the material is exhibited by 
the increase of the latter as the billet cools. Large rolls require 
more energy with a small height of roller than do small rolls 
with a large height of roll. The strength of the material has 
no influence on the energy consumption, but this latter is in- 
creased from the fact that the harder material the lower 
temperature at which it must be worked. A drop in tempera- 
ture of 70 deg. causes an increase in the energy consumption 
amounting to between 20 and 30 per cent. The spread of the 
material in a horizontal direction has a disadvantageous effect 
on the energy required. With a small number of passes the 
aggregate load on the motor is only from one-quarter to one- 
fifth of its total capacity, but this is much more when there 
are many passes and the billets are wide. 
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Railways of the United Kingdom, were published (Gratis) on 
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LONDON TRAFFIC. 


That the problem of London traffic is becoming increas- 
ingly important is rendered evident (if any evidence were, 
indeed, necessary) by the second annual report on the 
subject issued by the London Traffic Branch of the Board 
of Trade, which was abstracted briefly in our last issue. 
From this report we sce that what is known as the 
“travelling habit” is increasing very rapidly indeed, for 
whereas the average number of journeys per head of popu- 
lation in 1903 was 142:9, five years later it was 1881, 
and the figure seems to be still rising rapidly. This is the 
inevitable result of greater facilities for travelling and low 
fares. The network of the London County Council tram- 
ways is becoming more comprehensive every year, and 
the Tube railways now provide a service which did not 
exist a few years ago. In regard to fares, these are par- 
ticularly low in the case of workmen, a uniform rate of 14. 
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being fixed for a single journey, and 2d. for a return ticket, 
and the distances are now so great that a workman may 
travel nearly 20 miles for 2d. Even for the ordinary indi- 
vidual the tramway fares are low, the average 3d. stage being 
0:61 mile, and the average 1d. stage being about 2 miles. 

It is unfortunate, however, that the travelling habit is 
increasing more rapidly than the facilities provided. It is, 
in fact, difficult to see how the facilities can be suitably 
increased to cope with the increasing number of passen- 
gers. The tramways are showing signs of no longer afford- 
ing a solution of the difficulty. When their electrification 
began it was not realised that the tramcars would them- 
selves add in due time to the congested state of the traffic. 
At present, in some places this is particularly noticeable, 
and if by chance there is a slight accident to any саг the 
effect on the traffic generally is quite demoralising. 

The advent of the motor cab has helped the situation 
considerably, for the simple reason that the service pro- 
vided is quicker than formerly, and therefore a larger 
number of passengers are carried with a given number of 
vehicles. Also, from the nature of the contract between 
cab companies and their drivers, there is no inducement for 
that “crawling” of motor cabs which is so noticeable in 
the case of horse-drawn vehicles. At one time there was 
an outcry as to the destruction of roads caused by motor 
vehicles ; but figures showing the cost of repairs to the 
roads do not bear out this contention, and it is now be- 
coming evident that the running of the ordinary motor 
car causes the upkeep to be less rather than more costly, 
more particularly if the roads are tar-sprayed or if tar 
enters into their construction. 

On the other hand, it must be admitted that the motor 
cmnibus is certainly destructive, and so far it has not 
brought in its train the prosperity that was expected. 
Moreover, it stands at a disadvantage in tbat it is fre- 
quently in competition with tramways that are municipally 
owned. So far we do not suppose that the London County 
Council tramways have felt the effect of motor omnibus 
competition to any serious extent. According to the 
report, however, this state of things is not likely to con- 
tinue. It is pointed out that the motor omnibus is still 
comparatively voung, and that there is much room for 
improvement. Even under the imperfect conditions that 
have hitherto prevailed, omnibus competition has been so 
effective that municipal authorities have in some cases 
been induced to appeal to the ratepayers to patronise their 
own tramways. An unsuccessful tramway undertaking is 
in the awkward position of having sunk a large amount of 
capital. It is impossible to experiment first with one 
route and then with another, and even if a service is sus- 
pended the capital expended still remains, so that it may 
be more profitable to work at a loss than to discontinue a 
service. Omuibuses are not troubled in this way, and if 
they find one route unprofitable they can turn to another 
without any such difficulty. As to what the final com- 
mercial value of the motor omnibus will be it is difticult 
to say, but promoters of tramways would certainly do well 
to bear its future possibilities in view. It is also pointed 
out that great inconvenience is apt to arise during the 
periods of reconstruction and repair of tramways, and that 
this inconvenience is specially marked in the case of muni- 
cipal tramways. The operations of a company are kept in 


severe check by the municipal authorities, who do not 
allow more than a limited length of route to be dealt with 
at one time, and the contractors are compelled to pro- 
ceed with expedition tocomplete the work. A municipality, 
however, is under no such restriction. As an example of 
this dilatory way of doing things we may mention the case 
of the electrification of the Norwood-road, in South London. 
This road was completely closed to trattic while the new 
tramlines were being laid down, ana although the simple 
overhead system was selected, and there was no difficult 
constructional work (such as conduit) involved, the road 
remained closed for traffie month after month, and the 
delay seemed interminable. 

When we come to the urban and suburban railways, the 
outlook is by no means altogether satisfactory. The 
present urban railways are not financially successful, as 
they yield on the average only 2 per cent. on the invested 
capital. Consequently, further extensions cannot be ex- 
pected. On the other hand, the trunk railways in many 
cases have lost a very large proportion of tbeir suburban 
traffic through the competition of tramways and omnibuses. 
Moreover, with the exception of the Great Eastern Railway 
and the London, Brighton & South Coast Railway, very 
little effort is being made to regain this suburban trattic. 
There is a feeling in certain quarters that it is not worth 
while to risk a large expenditure of capital in electrifica- 
tion, with the object of attracting passengers back to the 
railways, without being certain that the growth of traflic 
would be sufficient to justify the expenditure. It appears, 
therefore, that in many cases the railways may be con- 
tent to develop the longer distance suburban traftic, which. 
shows a tendency to increase, and to leave the short 
distance traftic to be handled by tramways and omnibuses. 

In looking into the future, one cannot help regretting 
that the municipal authorities of London had not sufficient 
foresight and broadness of view to adopt the policy which 
has been so suecessful in Paris. There the municipal 
authorities provided the money for the tunnelling, and pri- 
vate enterprise carried out the equipment and the working 
of the underground railways known as the Métropolitain, 
The result of this method of doing things is that a very com- 
prehensive system of railways was laid out from the start. 
Money was obtained on easy terms, the city has benefited 
both by good communication and financially by a large 
royalty, and private enterprise has also benefited by the 
satisfactory working results and dividends rising from 3 
per cent. to 8 per cent. In London, on the other hand, 
capital was raised on much less favourable terms, the Tubes 
were constricted by different companies without any com- 
prehensive plan, and the financial result naturally has been 
much less satisfactory. Obviously the municipal spirit, 
which sees an enemy in private enterprise, is far from bene- 
ficial. The only proper method of dealing satisfactorily with 
the problem of London traffic is the development of a com- 
prehensive scheme of street widening and the construction 
of main radiating arteries, such as ought to have been 
contemplated years ago. It is difficult to understand why 
the problem was not taken up earlier, in the same manner 
as has been done in large Continental cities. For the 
initiation of such a scheme the Traffic Branch of the 
Board of Trade is a good beginning, but we doubt if there 


will be a satisfactory outcome except from the creation of a 
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Traftic Board, such as was recommended some years ago 
by the Royal Commission. The creation of such a Board 
was at that time opposed by the London County Council, 
presumably because that body felt they might suffer in the 
development of their tramways. Now that there is a 
possibility of their suffering from the keener competition of 
motor omnibuses, the Council are no longer averse to such 
a step being taken, and therefore we hope that it will not 
be long delayed. 


REVIEWS. 


(Copies of the undermentioned works can be had from The Electrician Office post 
free, on receipt of published price, adding 8d. for books published under 3s. Add 
10 per cent. for abroad or for foreign books.) 
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General Lectures on Electrical Engineering. By C. P. STEIN- 
METZ. 2nd edition. Compiled and Edited by J. LeRoy Hayden. 
(London : Crosby, Lockwood & Son.) Pp. 284. 8s. 6d. net. 


Аз mentioned in the preface, these lectures are of a general 
nature, and deal with the operation of electric systems and 
apparatus under normal and abnormal conditions ; also, owing 
to limitations of time and space, the treatment had to be essen- 
tially descriptive, and not mathematical. : 

The lectures are 17 in number, and as they run to only 228 
pages, not closely printed, and including quite a large number 
of blank pages, it will be seen that the average length is much 
shorter than is usually the case with lectures. The subjects 
covered include (among others) light and power distribution, 
long-distance transmission, harmonics in generator waves, 
high-frequency oscillations and surges, generation, hunting of 
synchronous machines, regulation, lightning protection, elec- 
tric railwavs, electro-chemistry, incandescent lamps and arc 
lighting. | 

It is not quite clear to what class of student the lectures were 
given, for they vary in their standard very considerably. Thus 
the lectures on distribution, electro-chemistry and incandescent 
lamps are very elementary. On the other hand, some of the 
lectures will not be thoroughlv understood unless the student 
is armed with a good general knowledge, more particularly 
because brevitv 1s a marked feature, and statements are often 
made with only a brief reference to the grounds on which they 
are based. 

It is interesting to notice certain points showing essentially 
American practice. For example, in America the supply 
companies renew lamps free of charge, and as the loss by use 
of high-voltage lamps is greater than the economy in mains 
at these higher pressures, the usual voltage for lighting has 
remained in the neighbourhood of 110 volts. For balancing a 
three-wire continuous-current svstem, mention is made of the 
arrangement in which the dynamo across the outers is pro- 
vided with a pair of slip-rings for supplving current to a single 
winding transformer, the neutral wire being taken from the 
mid point of this transformer winding; this arrangement is 
commonly adopted in America instead of a balancer. A very 
clear comparison is given of the different tvpes of motor. Bear- 
ing in mind the recent discussion on high-frequency currents, 
it is interesting to note that Dr. Steinmetz is of opinion that 
in earthing the neutrals of three-phase machines run in parallel 
a separate earthing resistence should be used for each gene- 
rator, the resistance being chosen sufficiently high to limit the 
neutral current, but low enough to allow circuit-breakers to 
open in the case of an earth on one of the phases. A resistance 
so used is also desirable for other reasons, as it eliminates the 
danger of high-frequency oscillations between line and earth ; 
and for this same reason a reactance in place of resistance 
is regarded as:dangerous 

For the student with a good grounding these lectures will 
be of value. for thev contain expressions of opinion by one who 
has а wide practical experience, and many points are brought 
out very clearlv. 


The Oa culas and its Applications Ву R. G. BLA NE. (London: 


. Constable & Co.) Pp. ix.+313. 4s. 6d. net. 

The well-known “ Calculus for Engineers," by Prof. Perry, 
appeared in 1897, and possesses many characteristics which 
might, with advantage. have been copied by subsequent writers 
who have attempted the production of introductory text books 
on the calculus suited to the requirements of the average 
engineering student. One of the most important features of 
Prof. Perry's book is that most of the fundamental principles 
are introduced and explained in a chapter which deals only 
with functions containing terms of the type z". As soon as a 
student can differentiate and integrate х" he is in a position 
to work many useful problems on maxima and minima, arcas, 
volumes, centres of gravitv, moments of inertia, bending of 
beams, &c. He is not wearied by a long series of rules for the 
differentiation of many standard forms, products, quotients, 
functions of a function, and so forth, before making practical 
applications. Surely this is a good method ; for most teachers 
will agree that it is almost impossible to get the majority of 
engineering students to work hard at pure mathematies by 
merely telling them that they will find it useful. The utility 
must be demonstrated as frequently as possible by actual 
application to problems in which thev are interested. 

Now, although manv text books on the calculus for engineers 
have been published since 1897, not one of their authors has, 
so fa1 as we know, followed Prof. Perry. Most of them merely 
differ from the orthodox text book in having a number of 
so-called practical problems inserted here and there. 

The book under review is no exception ; we find the usual 
wearying succession: standard forms, successive differentia- 
tion—not forgetting Leibnitz's theorem—undetermined forms, 
maxima and minima for one or two variables, tangents and 
normals, curvature, expansions, integration, &c. It is true 
that this monotonous sequence is broken now and then by a 
few practica! applications; but these are chosen in many cases 
with very little consideration for the beginner With very 


limited mathematical ability.” for whom the book is intended. 


For example, one of the first problems of this type, occupving 
nearly three pages, is the determination, without approxima- 
tion, of the acceleration of a piston as a function of the position 
of the crank. 

Аз an introduction the book is far too difficult; too much 
is attempted, and the explanations, when given, are frequently 
so brief as to be almost unintelligible. Several loose or in- 
accurate statements will be found. Thus, we are told that the 
amplitude of each term of & Fourier series is less than that of 
the preceding term; the т in chz is referred to as an angle, 
and *' a curve is an ascending curve if d^y/dz? is positive.“ 

There is a large collection of useful practical problems, 
many of which are fully worked out; a feature which, though 
necessary, is not sufficient to convert an orthodox text book 
into “ a practical treatise for beginners." J. L. 


Electricity for Everybody. By R. BoxLASE MarTHEws. (London: 
The Electrical Press.) Рр. ххіх. + 324. 58. net. 

The title of this work is ambitious. Looked on as a prophecy, 
it should go far to reassure those station engineers who are 
lamenting reduced revenues. Probablv, however, there 18 
more of the pious hope than the intelligent forecast in the title. 
Mr. Matthews says, it is true, that the time will undoubtedly 
soon be here when about 75 per cent. of the buildings 1n every 
town and city will be wired for some or other application of 
electric light and power. If we are indifferent as to whether the 
power is derived from the town supply or a shilling Leclanché 
cell, the statement is probablv fairly accurate; if the author 
means that this proportion of buildings will be connected to the 
publie mains we sincerely hope he is correct, but fear that some 
cheaper svstem of distribution must first be introduced. 

Whilst the author claims impartiality, the electrical reader 
will hardly need to be told that he, it may be unconsciously, 
at times paints the electrical lily and looks on the mantle when 
itis old. As, for instance, in the statement that the L.C.C. 
Fire Brigade Committee, on their report on the 3,400 fires during 
the year, speak of none as being caused by electricity in any 
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form. This may be so, at the same time we seem to remember 
that some outbreaks—— however, we will pass on. 
knows that electricity is clean, safe, reliable and under perfect 
control. 

The book may be described as а commercial guide to the 
non-technical man, containing at the same time a quantity of 
valuable data for the engineer and the contractor. In addition 
there is a whole stock-in-trade of arguments for canvassers. 
Amongst the subjects dealt with are the electric lighting of 
houses, shops, public buildings, churches and factories; illumi- 
nating engineering ; comparisons of gas and electricity ; electric 
heating, ironing and cooking; trade heating; and many 
valuable calculations, and general engineering notes ranging 
from information necessary for ordering apparatus, to diagrams 
of wiring connections for standard motors, and conversion tables. 
Whether it was wise to include the canvassing section in the 
work is a matter of opinion. The section throws the limelight 
vividly on the way in which the householder or prospective 
power user is to be systematically attacked by the eager can- 
vasser. It might have been better had this part been issued 
as а separate work. The average householder does not like 
to know that his interest ” is to be kept alive by bombarding 
illustrated pamphlets and general advertising literature at 
him ; nor does he appreciate at its true value the fact that he 
is to be card indexed, with bald details concerning the number 
of gas jets he uses, the number of Welsbach mantles he has 
installed, the average amount of his gas bill, and,one had almost 
written,the number of his undeveloped electric lighting points. 
Also he may consider it is being carried too far if he reads that, 
after he has removed, presumably seeking refuge in flight from 
Mr. Matthews' yellow canvasser, he is to be followed up by 
the aid of the daily papers, and the help of 
friendly estate agents, architects and others who 
are likely to know where he has hidden. 

In places the volume is marred by American- 
isms. The author does not appear to realise 
the phlegmatic character of the British house- 
holder. It is more difficult to awaken. his 
interest in electric fans or cookers than ap- 
parently Mr. Matthews imagines. And we 
should not advise any canvasser to follow liter- 
ally the author's advice, when calling оп “ the 
ladyof the house," to break the ice by mention- 
ing what her neighbours are doing, and playing 
on her social pride! He might not get what Mr. 
Matthews would probably call“ the glad hand " ! 

Taken as a book containing detailed practical information, 
as it undoubtedly does, and not dwelling unduly on one or two 
minor faults of expression, it may be said that the book pos- 
sesses distinct value, and may be recommended for the perusal 
of all engineers who desire to extend the commercial use of 
electricity. G. B. B. 


OERLIKON TURBO-GENERATORS AND ALTERNATORS. 


BY A. P. CHALKLEY, B.SC. 


The adoption of steam turbines, which have now become so uni- 
veraal for all purposes. involved very great mechanical difficulties 
in the design and construction of the generators and alternators 
driven by them, and it is no exaggeration to say that the success of 
the turbine is to a large extent dependent upon that of the high-speed 
electric generator. The very much higher speed required by turbine- 
driven generators necessitated practically a псу type of dynamo, 
both electrically and mechanically, and the variations in design of 
the different firms manufacturing this class of machinery are nearly 
as great as those of the turbines themselves. 

The Oerlikon Company has given its attention to both sides of 
the question, and а description of the steam turbine constructed by 
this firm for the last ninc years was given in ТнЕ ELECTRICIAN of 
December 4, 1908. 

Turbo-alternatora are now almost without exception made with 
fixed armature and rotating field, and this is the general type adopted 
in the Oerlikon generators, The stator is usually in two halves. and 
although this complicates the end connections, it is of great value 
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іп erecting and dismantling. The rotor is built up of a large number 
of thin iron sheets of tagger plate, each plate being insulated by 
paper pasted on one side. There are several slots equally spaced 
round the periphery of the rotor so formed, and in these the windings 
are laid, being wound spirally on formers and fixed rigidly in the 
slots by metal wedges. Between each pair of poles on the rotor 
(there are usually two or four poles) a few of the slots arc left empty, 
since the winding in the vicinity of the division linc of the magnetic 
distribution of two adjacent poles gives rise to a bad E.M.F. wave- 
form, and adds little to the intensity of the field. The slots are left 
empty and not made solid, so that the diminution of the section of 
the metal at these points causes the magnetic saturation curve to be 
more convex, and allows considerably better regulation of the 
generator. 

The stator windings are fixed in open slots by means of wedges, 
and are formed in a rather ingenious manner. In the ordinary 
windings for alternators, insulated cable is wound either on a former 
or on the stator itself, and the slots are lined with press-spahn or 
micanite. In the Oerlikon turbo-alternators flat copper strip is 
wound on formers, and made into a spool to suit the size and shape 
of the slots. It is preferable that the winding should be made so 
that the strips lie one on top of the other, in which case it possesses 
all the advantages of a solid bar. As each spiral is formed it is in- 
sulated by means of insulating tape, paper or micanite, and impreg- 
nated, and finally the whole coil, without a join in any part of its 
length, is covered with several layers of micanite or other insulating 
material, and is ready to be fixed in the slots. The winding is easily 
capable of withstanding three times the working voltage, and the 
insulation between any two adjacent strips is sufficient for voltages 
up to 10,000. 

There are many advantages of this type of winding. In the first 
place. the fact of the conductors being flat allows the available 
winding area to be uaed in the most advantageous manner, and since 
contact is only possible between two conductors on their flat sides, 
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they can be very efficiently protected by a durable insulating material 
А very much higher space factor can be obtained by this winding 
than with circular cables, and as the winding is formed before the 
insulation is put on there is far less likelihood of damage than if 
wound after being insulated, as is usually the case. It is also much 
casier to renew the insulation of any particular coil, which may have 
bæn burnt out, since the whole spool may be readily removed and 
the damaged portions quickly replaced. 

For direct-current work laminated projecting poles are used, and 
botween each pair of poles is a compensating pole, and these ensure 
good commutation at all loads with fixed brushes. "The armature is 
built up of thin stampings, two or three ventilating spaces being left 
at cquidistant point3 along the shaft, ага the bar winding is fixed 
in open slots in much the same way as the windings for rotors of 
alternating-current machines by mcans of wedgcs. In some cases, 
however, contrary to the practice of most manufacturcrs of turbo- 
generators, half-closcd slots are used, and the end windings pass 
through bushes of special bronzc, and are bound round with the 
strongest piano wire. The whole armature, with commutator com- 
plete, is carcfully balanced on knife cdgcs and run up to 50 per cent. 
over normal speed before leaving the shops. The magnet casting 
is always divided into at least two parts, and no winding is em- 
ployed which has to be sunk in slots. as is the case with thc com- 
pensating windings of some makers. The generator can thus easily 
be dismantled, and magnet windings replaced with great case. Since 
the bar windings are laid in slots in fixed positions corresponding 
cxactly to the commutator segments, unequal commutation due to 
lack of symmetry of the winding, as sometimes occurs with surface 
wound armatures, is impossible. The commutator segments аге 
held together, as is common in turbo-generator construction, by steel 
rings, but these are not shrunk on while hot, which is the ordinary 


method. They have a slightly larger internal diameter than the 
outside of the commutator, and are put on after the segments have 
been built up. The pressure which the rings exert on each of the 
segments can be regulated at will; there are a number of wedge- 
shape ring segments between thc rings and the commutator, and by 
means of screws each of the wedges can be tightened or slackened, 
and so give any required pressure on the few commutator segments 
which it covers. 

The efficient operation of turbo-generators and alternators depends 
very largely on the manner in which the armature and stator respec- 
tively are cooled. and it is a well-known fact that the output of almost 
any turbine set is limited practically by the temperature rise of these 
parts, since a turbine will easily run at 50 per cent. overload for con- 
siderable periods without the lcast danger and with very little drop 
of efficiency. As a proof of this, at Carville power station the addition 
of a forced draught fan blowing cool air through the stator of an exist- 
ing alternator increased its output by about 1.000 kw.—that is to 
Bay, it develops continuously 1.000 kw. more than it was designed 
for. It is not sufficient, or desirable, in considering this matter, to 
aim at blowing the largest amount of air through the dynamo, with- 
out taking into consideration the natural ventilation of the machine. 
What is necessary is that thc artificial cooling should be in such a 
relation to the natural ventilation that by the use of the smallest 
quantity of air the rise in temperature in any part of the machine 
should not excecd the allowable limit. "This can only be efficiently 
accomplished when the forced ventilation is such that the natural 
rise of temperature of every particular portion of the generator is 
taken account of and a corresponding volume of air supplied to it— 
i.e., most air must be delivered where the temperature rise is greatest 
and vice versa. With the Oerlikon generators this fact has been kept 
in mind, and very special care has been taken to ensure the best use 
of material. In direct-current machines the commutator is, as a 
rule, the main cause of trouble as regards heating. chiefly on account 
of its effect on the brushes, and while cool air, either from vanes on 
the armature itself or from a separate fan, is forced over the whole 
of the surface of the armature, it is arranged so that it blows up 
underneath the commutator directly on to the segments and brushes. 
This is much preferable to the usual method, in which the air is 
directed outwards from the armature and is baffled against the shrunk 
rings on the commutator, so that very little of it reaches the actual 
copper or the brushes. 

For alternators there is a fan at each ака of the rotor, which force 
air through two tunnels into two collecting spaces between the stator 
casing and the iron stampings at the bottom of the stator. "The 
annular spaces between the stampings and the casing form, with the 
division walls for the ventilating channels, a series of chambers con- 
centric with the shaft, each open to the air outlet at the top of the 
stator, but having no communication with one another. The air 
from the collector spaces passes into thesc. so that before it is dis- 
charged at the top it has to pass over all the tagger plate, the stator 
windings and the openings between the plates and the casing. In 
order to lessen the resistance in the ventilating channels in the stator, 
cylindrical distance pieces are used instead of radial. considerably 
minimising the obstruction to the passage of thc air. 

An exterior view of an Ocrlikon turbo-alternator is shown in the 
figure. 


SECOND KELVIN LECTURE.* 


THE WORK OF,LORD KELVIN IN TELEGRAPHY AND 
NAVIGATION. 


BY PROF. J. A. EWING, C.B., F.R.S. 


To the younger generation Lord Kelvin wes known only аз an old 
man, still marvellously vigorous and alert, but none the less en- 
feebled by age, and it is difficult for anyone secing him thus to realise 
the tremendous force and the overwhelming vitality of mind and 
body that characterised him in his prime. То be with him then was 
to be as it were in the presence of a whirlwind compelling to activity 
all that came within its influence. Further, his nature was one of 
transparent simplicity. To know him well was to love him. and to 
know him better was to love him more. To work under him was an 
inspiration. 

It is just 40 years since I first came under his spell. A schoolboy 
at the time, with an appetite for experiments, which found but 
meagre gratification, I happened to read in Good Words" an 
article on Energy” by Sir William Thomson and Prof. Tait. 
This came as a revelation to me, and crystallised my ideas in physics 
and mechanics. A ycar later I went to the University of Edinburgh 


* Abstract of a lecture delivered by Prof. Ewing at the meeting of 
the Institution of Electrical Engineers on January 13th. 
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and attended the lectures of Tait. At the end of 1872 I was invited 
by Fleeming Jenkin, who was Sir William Thomson's partner in 
consulting work relating to submarine telegraphy, to become one 
of the firm's assistants. Thus begun a personal connection with 
Kelvin which lasted on that basis for severa] ycars and continued as 
a friendship to the time of his death. 

Lord Kelvin's work was so great and many sided that it is difficult 
to make a selection with which to deal. I have selected two portions 
of Lord Kelvin's work—namcely. that in submarine telegraphy and in 
navigation. His connection with telegraphy dates from 1854. In 
1850 a cable consisting of а single copper wire insulated simply by 
gutta percha was laid from Dover to Calais, and, although its life 
was brief. it existed for a sufficient time to show that the clear sharp 
signals obtained through land lines were not to be obtained from 
submarine cables. <A successful cablo was laid later, and Thomson’s 
attention was drawn to the subject in 1854. His explanation of the 
difficulty on the lines of Fourier followed rapidly. and he showed 
that it was dependent upon the product of the capacity of the cable 
and its resistance. This showed that the difficulty increased as the 
square of the length. and was not encouraging. In 1856 Thomson 
joined the Board of the Atlantic Telegraph Co., and he turned his 
attention to the question of copper resistance and the invention of а 
method of interpreting signals received over a submarine cable. As 
the result of this expedition in laying the first cable he came back 
full of ideas as to both the electrical and mechanical sides of the 
great problem. 

On the mechanical side he had worked out, for the first time, the 
theory of the forces concerned in the laving and lifting of deep-sea 
cables; this was published almost immediately after his return. Let 
me give you а brief sketch of tho results of this theory. 

А cable paid out from a ship going at uniform speed does not hang 
as а catenary, but takes the form, as it sinks, of a straight line 
stretching at a uniform slope from the ship's wake to the point far in 
the rear at which it touches the bottom. This is because each part of 
the cable in sinking through the water attains almost immediately а 
constant velocity of descent against the resistance which the water 
opposes to its motion. Imagine a ball, heavier than water, to be 
dropped from a ship. It will after sinking a foot or two attain a prac- 
tically uniform velocity, and keep that until it reaches the bottom. 
Imagine now a ship to drop a series of such balls at regular intervals 
while she steams ahead at a steady speed. At any instant the depth 
through which each ball has sunk will be proportional to the time 
which has passed since it was dropped, and therefore to the distance 
run by the ship, and hence a line joining the successive balls will be 
a line of uniform'slope. The continuous cable behaves in this respect 
like the row of balls, but with this important difference. Each ball 
sinks vertically, it has no tendency to do anything else. But the cable 
tends not only to sink, but to glide along the direction of its own 
length, just as a rope resting on an inclined plane tends to glide down 
it. A certain amount of such gliding is desirable, indeed necessary, 
for it secures the cable being laid with a sufficient percentage of slack 
to accommodate itself to any inequalities on the bottom, and to pro- 
vide for the possibi ity of its being raised, should that be required. It 
is the function of the paying-out brake to apply just so much retard- 
ing force as will allow the right amount of this gliding to take place, 
and not too much. "Taking any point, P. in the cable, the actual 
motion in settling to the bottom may be regarded as made up of two 
components, one a component transverse to the direction in which 
the cable lies (PM), and the other the longitudinal or gliding com- 
ponent PN along that direction. "The result is to give а resultant 
motion which brings the point P along thc line PR to the bottom at R. 
If there were no slack the movement would be along PQ, where 
OQ=OP, but even in that case there would be a small amount of 
longitudinal motion, since PQ lies to the right of the normal com- 
ponent PM. As cables are actually laid there may be 10 or 12 per 
cent. of slack. and this means a considerable velocity of gliding 
motion. In a cable of the type which was afterwards successfully 
laid across the Atlantic the straight line had a slope of about 1 in 81— 
in other words, with a depth of 2 miles, there were 17 miles from the ship 
to the place where it touched bottom. On the gliding motion down 
this long slope the frictional resistance of the water is an important 
factor; it reduces very much the retarding force needed at the brake. 
If it were simply & question of holding the cable from gliding down 
the slope at all, the retarding force would be equal to the weight. in 
water, of a length of cable equal to the depth. In fact, however. 
it is about half that, the other half being accounted for by the fric- 
tional resistance the cable experiences in gliding down the slope. 


In the early summer of 1858 the cable squadron was again ready 
to go to sea. New paying-out brakes had been deviscd, and just 
before the ship sailed Thomson was handed one of the marine mirror 
galvanometcrs that he had designed for the purpose of signalling. 
The laying of the cable of 1858 was accompanied by many mis- 
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fortunes, but finally the ends of the cable were brought to land. Its 
life was very short, probably due to the use of Whitehouse's high- 
tension induction coils ; but the results were sufficiently encouraging 
to cause another attempt to be made in 1865. Still success did not 
come, but in 1866 an entirely new cable was laid with complete 
success. For a time the mirror galvanometer' remained the only 
instrument by which conversation could be carried on ; but Thomson 


soon proceeded to design a substitute for it, and the siphon recorder 


was the result. 

In 1865 Thomson formed a partnership for telegraphic patents 
with Cromwell Varley and Fleeming Jenkin, and there was also a 
separate partnership between Thomson and Jenkin, which lasted 
‘until Jenkin’s death. Many interesting reminiscences are the result 
of this latter friendship. 

Lord Kelvin loved the sea, and delighted to escape to his yacht 
the Lalla Rookh,” where he could find seclusion for scientific work. 
In all that concerned the art of the navigator he took a keen interest, 
and taking the two oldest aids to navigation—the compass and the 
sounding line—he revolutionised them both. 

He found the compass full of serious defects. For one thing it was 
very unsteady —that is to say. it was liable to be set swinging through 
& large angle when the ship rolled. Sometimes an attempt was made 
to reduce this unsteadiness by introducing friction at the pivot, which, 
in a way, made matters worse by causing the compass to stick, point- 
ing in à wrong direction. Under a mistaken idea of what would lead 
to steadiness, the card was made heavy and the needles long ; and 
the long needles mado it impossible to correct the compass properly 
for the magnetism of tho ship. This was the most serious defect of 
all. In iron ships, and especially in ironclads, the compass is at the 
mercy of disturbing influences which do much to mask the true 
directive foree of the earth's magnetic field. То neutralise these is 
indispensable. The way to do it, as a matter of theory, had been 

pointed out ; but it was only through the radical change in construc- 
tion which we owe to Kelvin that it became possible to carry the 
process into effect. 


He recognised that for this purpose the needles must be short. 
Further, that for steadiness what was wanted was а long period of 
horizontal oscillation—in other words. small magnetic moment rela- 
tively to the moment of inertia of the card. But, to keep the fric- 
tional error down, the weight of the card, including thc needles, should 
be small. So he made the card as light as he could get it—a mere 
aluminium rim tied by silk threads to à small central boss, just as the 
rim of a bicycle wheel is tied to the nave by wire spokes ; and from 
the silk thread spokes he hung short pieces of magnetised knitting 
needle to serve as the magnets. The result was that not only was the 
total weight very small, but it was nearly all in the rim, where it is 
most usoful for giving moment of inertia and consequent slowness of 
period. Magnets and all, with the card, only weigh 180 grains for a 
10 in. size, and yet its period of oscillation is much longer than that of 
the old standard compass, while its friction error is less. Its gossamer 
structure puzzled navigators accustomed to earlier forms. I have 
been told of Lord Kelvin’s once showing it to a committee of admirals, 
who were disposed to say, Too flimsy ; sure to be fragile." His 
reply was to throw it across the room. It took no harm. And one 
version of the story says that he threw after it what was then the 
Admiralty standard card—a vastly heavier structure— with disastrous 
results. ; 

Another admirable feature of Kelvin's invention was his method of 
keeping the compass always level and free from pendulum.like oscilla- 
tion. He hung the bowl, as usual, from gimbals, but with knife- 
edges instead of the usual round spindles at the trunnions, and under 
the card he provided а chamber at the bottom of the bowl partly 
filled with castor oil, 

Now as to the correction for the magnetism of the ship. Let me 
indicate very briefly the nature of that problem and how it is solved. 
Ап iron ship is а great magnet, or rather a great aggregate of many 
magnets. Her magnetism at any instant springs from two causes. 
First there is the more or less permanent part, which she takes up 
first when she is built; it depends to a great extent on how her head 
lay while she was on the stocks. "Then there is the induced part, 
which changes with every change of course, а transient effect due to 
the induction of the earth's magnetic field. Strictly speaking, the 

induced magnetism is not entirely transient, nor is the other by any 
means entirely permanent ; but the ideal division into transient and 
permanent is а highly useful one provided we understand the limita- 
tion within which it is to be accepted. Now think of what happens 
when the ship is “ swung "—that is, turned so that she heads suc- 
cessively on all points. The permanent magnetism will cause an 
error of the compass which will be of the same nature as you would 
find if you placed à compass needle on a fixed pivot and disturbed it 
by turning а bar magnet slowly round a vertical axis. This error will 
reach a maximum twice in the revolution—once to one side and once 


to the other side—in other words, once in each semicircle. Hence it 
is called the semicircular error. | 

The permanent magnetism of the ship need not, and as a rule will 
not, be simply in the direction of the length.. In general it will be 
inclined both sideways and up and down, and we may regard it as 
having three components, one for» and aft, one thwart-ships and one 
vertical. All three components contribute to produce semicircular 
error, and the semicircular error produced by them is corrected by 
putting permanent correcting magnets underneath the compass in the 
binnacle, which аге carefully adjusted so that they produce at the 
compass itself a horizontal magnetic field which exactly balances there 
the disturbing horizontal field due to the ship's magnetism. The 
adjustment is carried out by putting in more or fewer magnetised bars 
and placing them at a higher or lower level in the binnacle во that they 
act more or less strongly on the compass above. One group of the 
corrector magnets faces fore and aft, and another faces 'thwartship. 
The fore and aft magnets are adjusted to correct the error that is 
found when the ship's head is east or west, the 'thwartship magnets 
are adjusted to correct the error when the ship's head is north or 
south. | 

If the ship remained always on even keel these two sets of hori- 
zontal correctors would suffice to correct completely the deviations 
which are caused by the permanent magnetism of the ship. But 
when the ship rolls or when she is permanently heeled over to one side 
another kind of error, called the ‘‘ heeling error," comes in, which 
arises from the fact that the ship's magnetism has a vertical com- 
ponent. I am still speaking in the first place of the permanent mag- 
netism of the ship; we sha?l come to the effects of induced magnetism 
later. When the ship heels to either side the component that was 
vertical to begin with becomes inclined, with the result that a new 
deviating force comes into play. Say, for example, that the ship has 
been built in England or in any other northern country. The vertical 
part of the permanent magnetism it has acquired in the building will 
make the bottom part of the hull have polarity of the kind that 
attracts the north-pointing end of the needle, while the upper works 
will, of course, have polarity of the opposite kind. What will be the 
effect on a compass standing on the upper deck or on the bridge 
when the ship heels? The polarity of the bottom of the hull will 
then give the north point of the compass a pull to the side that is 
tilted up. The heeling error due to this cause will be a maximum if the 
ship’s head is north or south ; it will be zero if the ship’s head is east 
or west. In a steamer, unless there has been a displacement of 
cargo, there is no continued heel to one side, such as you have in a 
sailing ship when running on a particular tack, but nevertheless it is 
important to correct the heeling error, for as the ship rolls the effect 
of heeling error is to give the north point of the compass alternate 
pulls to port and starboard, which tend to set it swinging. 

Hence, in addition to the horizontal magnet bars which act as 
correctors of the semicircular error, Kelvin put in his binnacle an 
upright bar or bars, also of permanently magnetised steel, the first 
function of which is to correct the heeling error so far as that is due 
to the vertical part of the permanent magnetism of the ship. These 
are put directly under the centre of the compass card. They are 
adjusted by raising or lowering a can which contains them in the 
middle of the binnacle. 

Thus by a combination of three sets of correcting magnets, two 
horizontal and one vertical, he obtains complete neutralisation of the 
disturbing effect of the ship’s permanent magnetism, both as respects 
semicircular error in change of the ship’s course and heeling error as 
she heels or rolls. From time to time, if the condition of perfect com- 
pensation is to be maintained, the position of these various correctors 
has to be altered, because of changes which take place in the so-called 
permanent magnetism of the ship. The navigator has always to be 
on the look-out for the gradual development of errors from this cause, 
however perfectly the first adjustment has been carried out. 

We have next to consider the effects of induced magnetism. The 
most important of these arise from the fact that the ship is a long body 
of magnetisable material turning in a horizontal plane, and therefore 
subject to the inductive influence of the horizontal component of the 
earth’s magnetic field. Think of what would happen if we were to 
take a pivoted compass needle and place it above or below a bar of 
soft iron and slowly turn the bar round in a horizontal plane. We are 
to think of the bar as having no appreciable magnetic hysteresis, so 
that in every position it is the induced effect only with which we have 
todo. What will be the nature of the deviation ? When the bar points 
north, and again when it points south, there is no deflection of the 
needle, for though the magnetism of the bar is then at its strongest, 
the field due to it is in the line with the undisturbed earth field. Also 
when the bar points east or west there is no deflection, for the bar 
then takes up no magnetism. But between these points—namely, 
when the bar is pointing N.E., S. E., S.W. or N.W.—the deflection is 
atits maximum. Soin a ship's compass this error, due to the purely 
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transient magnetism induced by the horizontal component of the 
earth's field, has its maximum on these four courses, once in each 
quadrant, and for that reason it is called the quadrantal error. 

It is.due, as we have seen, to the ship being a long body, extend- 
ing fore and aft, and it is corrected by balancing this excess of fore and 
aft iron by other iron, placed quite near the compass and on either 
side of it. The two balls to be seen on the side of the Kelvin 
binnacle are the correctors for quadrantal error. They are adjusted 
in the first place by selecting a suitable size ball and then placing them 
nearer to or further from the compass, until on swinging the ship the 
quadrantal error disappears. "The possibility of correcting the quad- 
rantal error in this way had been pointed out by Airy as early as 
1840 ; but with the old form of compass card and ncedles it could not 
be done, because of the excessive length and large magnetic moment 
of the needles. To apply the method to a compass of the old pattern 
would have needed globes of impracticable size, not a few inches in 
diameter, as these are, but weighing tons. Kelvin, with his short 
needles on a light card, made it possible to carry out the process, and 
so gave the world for the first time a compass that would point truly 
to the magnetic north, notwithstanding all the perturbations due to 
permanent and induced magnetism in the iron of the ship. 

One more of these disturbing causes remains to be mentioned. The 
vertical component of the earth's field induces magnetism as well as 
the horizontal component, and gives rise to an additional error of two 
kinds— namely, а further semicircular error and a further heeling 
error. These are distinct from the semicircular error and heeling 
error due to permanent magnetism, and the right way to correct them 
is to fix a bar of soft iron in a vertical position near the binnacle, so 
that the magnetism induced on it will act as a counter-balance. This 
is the Flinders bar, so called because its use was pointed out by Capt. 
Flinders as early as 1801. It has generally to be fixed in front of the 
binnacle, and in Kelvin's compass it is made in several separate 
lengths of soft iron, which can be put together to make up a bar 
giving any necessary amount of correcting effect. 

The main function of the Flinders bar is to correct the semicircular 
error due to induced vertical magnetism. So far as the heeling error 
is concerned it also helps, but in practice it is found convenient to 
correct a part of the heeling error due to induced magnetism by 
means of the same kind of permanent magnet correctors, as I have 
already described in speaking of the heeling error due to permanent 
magnetism—namely, vertical magnet bars placed in а can in the 
binnacle directly under the centre of the compass card. The number 
and height of these bars have, therefore, to be altered from time to 
time as the ship moves to regions where the vertical force is different. 
When the heeling error is fully corrected we escape one cause of the 
unsteadiness which à compass shows when a ship rolls, for we escape 
the magnetic cause of oscillation—namely, the alternate magnetic 
pull to port and starboard. But a purely dynamical cause of un- 
steadiness necessarily remains, arising from the fact that the point 
of suspension of а compass card must be placed some way from the 
centre of gravity to hold the card level against the dipping action of 
the earth’s magnetic field. Consequently every roll to either side 
applies а mechanical couple tending to set up oscillation, and if the 
period of the roll were the same, or nearly the same, as the period of 
oscillation of the card, the disturbance would become so great as to 
make steering by compass impossible. It was to secure steadiness in 
this sense that Kelvin strove to give his compass card a long period of 
oscillation, recognising that the right way to obtain steadiness was to 
make the period much longer than the period of the slowest rolling 
motion liable to occur in a ship, at the same time keeping the friction 
as small as possible. The problem of securing a steady frictionless 
compass was а problem where, as in the invention of the mirror 
galvanometer, his genius for practica! dynamics guided him to the 
right solution. In the case of the compass it was rendered difficult by 
the fact tha* other conditions, apparently antagonistic, had at the 
same time to be satisfied in order that the correction of magnetic 
errors might be completely carried out. 

Ав an adjunct to the improved compass he invented the azimuth 
mirror, an apparatus which, standing on the top of the bowl, allows 
the bearings of distant objects to be readily taken by sighting over 
the tops of the correcting globes. He also invented the deflector, an 
instrument for testing the adjustment of the various correcting 
magnets, and an instrument for measuring the vertical magnetic 
force to facilitate the compass adjuster's correction of the heeling 
error. The evolution of the Kelvin compass in its main features 
took about five years, but it took a much longer time to overcome 
the conservatism of sailors in adopting it. The compass was recog- 
nised by many naval officers as being the best form, but it was not 
adopted by the Admiralty until 1887. This was 12 years after the 
date of his patent and more than 11 years after he had laid the inven- 
tion formally before the First Lord. 

Another invention of first-rate importance was the navigational 


sounding machine, in which the then usual rope of 14 in. in circum- 
ference was replaced by a piano wire. "This rendered it possible to 
take soundings without stopping the ship. Kelvin was a keen 


advocate of the position line, and he published tables for facilitating 


Sumner's method at sca. 

At Kelvin's instigation the British Association formed a com- 
mittee in 1877 to investigate tidal phenomena by a method of 
analysis introduced by him. The tides were predicted by taking into 
account the various constituent terms affecting them. To facilitate 
the process Kelvin invented а mechanical analyser and also a mecha- 
nical tide predictor. The latter is now in regular use in the National 
Physical Laboratory. | 

In attempting this account of the work of Kelvin in telegraphy and 
navigation I am embarrassed by its volume and its range. I have 
said nothing to-night of the lofty flights of scientific imagination, 
which are, perhaps, his highest title to fame. But I have said enough 
to show that Kelvin was no mere philosopher with head in the clouds. 
He was quick to recognise a real need, quick also to see how the need 
should be met. Не found material for invention in the most com- 
monplace appliances, because his mental habit was in everything to 
seek for the how and the why and to ask himself in what way the 
thing might be done better. And he had an infinite faculty of taking 
pains, of adhering to a purpose till be secured its full accomplish- 
ment, of going on from improvement to improvement in pursuit of 
the more perfect result. Апа with all this a courage and hopefulness 
that no opposition could damp, that never accepted defcat. 

We may apply to him the words which he himself used of Cyrus 
Field: He possessed an admirable and unapproachable quality, an 
attribute of heroes: he never knew when to give in." 


Mr. ALEX. SIEMENS, at the close of the lecture, said that as a friend 
of long standing to the late Kord Kelvin he had very much appreciated 
the lecture, and he had very great pleasure in proposing a vote of thanks 


to Prof. Ewing. 


Prof. SiLvANvus P. THompson, in seconding the vote of thanks, said it 
could hardly have been hoped that they would have had a lecture on 


. Lord Kelvin's work from one who was able to speak from во many years 


of experience as Prof. Ewing, because Lord Kelvin lived so long after 
his early work that many of those who worked with him in the earlier 
days had, unfortunately, passed away. Happily, Prof. Ewing began 
work with Kelvin at an early date; in fact, when he was little more 
than a young student he went as assistant to Lord Kelvin, and so they 
had the opportunity of hearing at first hand so much of the extremely 
interesting association of Lord Kelvin with telegraphic and navigational 
work. He had, by listening to Prof. Ewing, had a lesson in the art of 
placing before an|audience in a marvellously simple and easy way an 
extremely complicated subject, namely, the errors of deviation of the 
compass and the means taken to correct them. They therefore owed a 
double debt to the lecturer, and he had great pleasure in seconding the 
proposal. 
The vote of thanks was then carried with acclamation. 


CORRESPONDENCE. 
— A ——— 
RADIOTELEGRAPHIC MEASUREMENTS. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: As Dr. Fleming's statements in reply to Mr. Taylor 
and myself in the discussion on his Paper on “ Radiotele- 
graphic Measurements" are somewhat inconclusive, may I 
take this opportunity of stating more clearly the points of 
difference ? 

1. The correctness of the general principle of balancing two 
thermo-ammeters against one another is quite obvious, and 
was questioned by no one; but Dr. Fleming's use of a spark- 
gapinthe high-frequency circuit is wrong, becausethe charging 
current, which is of low frequency, passes through the wire 
under test and contributes to the heating effect measured. 

2. Dr. Flemingasserts that Dr. Barton's formula has nothing 
to do with the question. In this he is also incorrect, since, in 
his Paper, he compares experimental results obtained with a 
damped current, with calculated figures got from the formule 
of Kelvin and Rayleigh for undamped current. He should 
have obtained these figures from Barton’s formula after 
measurement of the damping of the circuit. 

Thus, though Dr. Fleming's experimental measurements may 
be approximately correct for the particular apparatus with 
which he was working, he has not measured what is termed 
the “high-frequency resistance" of the wire, and has, there- 
fore, not given a result of general utility. 
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3. I do not understand what Dr. Fleming means by the 
statement, “I totally disagree with Dr. Murray's explanation 
of the short spark phenomena." Possibly he refers to a ques- 
tion I put to him in regard to the trains of sparks obtainable with 
a hammer break, which he has not answered otherwise. Per- 
haps he will explain. 

4. As regards the photographs of groups of sparks obtained 
with an alternating-current supply, I need only refer those in- 
terested to pp. 112-115 of Ruhmer's Wireless Telephony,” and 
leave them to judge for themselves whether the records are, or 
are not, as good as those of similar phenomena given by Dr. 
Fleming.—1 am, &c., 


London, Jan. 11. J. ERSKINE-MURRAY. 


TO THE EDITOR OF THE ELECTRICIAN, 


Sir: I promised the secretary of the Institution of Elec- 
trical Engineers to make a complete reply to all the remarks 
made orally and in writing on my Paper on the above subject, 
read December 16th last. As, however, Dr. Erskine-Murray 
has transferred the discussion to your columns, I must answer 
him personally here and now lest it should be thought that his 
objections are unanswerable. It is quite easy to show by a 
few figures that although some of his criticisms of my results 
are qualitatively correct they are quantitatively invalid, 
because he has not considered the proportion between the 
results and the correction. 

His first point is that the charging current of the condenser 
passes through the wire under test and contributes to heat it. 
No doubt it does; but the heat so added is insensible in com- 
parison with the heat due to the oscillatory current. In the 
experiments with the No. 14 and No. 16 copper wire the con- 
denser used consisted of six Leyden jars and an extremely 
short spark-gap. The charging current of the jars measured 
by a hot wire ammeter in one experiment was 0:06 ampere. 
This current being a low frequency current, at a frequency of 
about 50. Hence the resistance on which it operates is the 
low-frequency resistance of the wire under test. The oscilla- 
tory current was a current of the order of 6 amperes or up- 
wards, and the high-frequency resistance of the wire was 
nearly six times its low-frequency resistance. Hence the 
heat produced by the charging current is to that due to 
the oscillatory current in the ratio of (0-06)? x1 to (6)? x6 or 
in the ratio of 0-0036 to 216. Accordingly the correction is 
quite insensible. In the case of the other wires this neglected 
correction was never more than a verv small fraction of 1 per 
cent. 

His next point is that I have calculated the high resistance 
by a formula for undamped instead of damped oscillations. 
Here, again, it is easy to show that the correction is negligible. 
Taking Dr. Barton's formula, to which he appeals (see“ Phil. 
Mag.," Vol. XLVII., p. 437, 1899), we find that Dr. Barton 
shows that the correction for damped oscillatory to undamped 
high-frequency oscillatory resistance (R’/R’) is s /s+k, where 
8— 14 and k is the damping factor. Now, it is easy to 
show that k=6/r where ô is the semi-period decrement. In 
my experiments the spark-gap was kept short to keep 6 low 
and measurement showed it to be about 0-04. Hence k— 
0-04/3-14 —0-013 and s R= 1:007. 

The correction, therefore, is 0-7 per cent., or less than 1 per 
cent., and not 4 per cent. as stated by Dr. Erskine-Murray. 
As I made no cleim for a higher accuracy then 1 per cent. 
and as there are other sources of error which may be more im- 
portant, I did not think it necessary to concern myself with 
this correction. His statement, therefore, that I have not 
measured the high-frequency resistance of the wire is merely 
a proof that he himself has not reduced these corrections to 
arithmetic to ascertain how far they are important. 

In the third place he puts forward the diagrams on pp. 112- 
115 of his translation of Ruhmer's book as an anticipation of 
my spark photographs. Anyone who possesses this book can 
see that these diagrams are merely photographs taken on a 
moving plate or film of the thin, thready, secondary spark of 
an induction coil. They are not wireless telegraph sparks at 


all. There is no means of ascertaining what is the time 
interval between the images, which are waving about all over 
the place, and they bear no comparison with the exact means 
I have provided in my instrument for counting the sparks in а 
condenser discharge or radiotelegraphic transmitter. If he 
thinks they do, I can only recommend him to make the attempt 
to count the sparks of some high-speed spark transmitter by 
his method without adopting the special means used by me 
and see what sort of a result he is able to obtain. Ав regards 
his question on the trains of sparks obtainable with à hammer 
break. I may have misunderstood him, as I had to depend 
on brief notes taken for me whilst he was speaking, and I do 
not even now understand his point. Perhaps, when he sends 
in his corrected proof of remarks to the secretary of the 
Institution he will make it plainer.—I am, &c., 
University College, London, Jan. 15. J. А. FLEMING. 


THE CONSULTING ENGINEER. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: I have just noticed a letter by Mr. K. Faye-Hansen 
in your issue of the 7th inst., in which he adheres to his 
statement that the English electrical manufacturer is handi- 
capped by at least 5 per cent. in the competition for the 
world’s markets, and that this is due to the absence of recog- 
nised standards and the different wishes of many consulting 
engineers. Mr. Faye-Hansen approves of the German method, 
in which the manufacturer's technical staff works out а 
scheme without any specification from a consulting engineer, 
and he appears to think that this gives the manufacturer an 
advantage in cheapening his plant. If this is really so, it is 
curious that the Verein Deutscher Ingenieure, about two 
years ago, drew up а memorial on the subject with a view to 
stopping the practice, because it was becoming very burdensome 
and unproductive. They pointed out that in the absence of a 
regular specification, drawn up by the consulting engineer and 
paid for by the client, numerous firms were each put to a very 
large and unnecessary expense in preparing a separate scheme 
of their own, very little information being available for the 
purpose. It is obvious that so far from a consulting engineer 
tending to increase the costs of manufacturers, his interven- 
tion, by providing a definite specification of the requirements 
of the case, leaves the contractor free to estimate simply for 
the plant required to fulfil the conditions without having to 
spend a large amount of time in ascertaining exactly what the 
conditions are and devising the whole scheme. I think it is 
fairly obvious that the German method does not tend to cheap- 
ness. On the other hand, the first cause mentioned by Mr. 
Faye-Hansen—namely, the absence of recognised standards— 
certainly has an adverse effect, as he mentions; and I think his 
letter goes to show that it is this cause, and not the consulting 
engineer, that produces the adverse 5 per cent.—I am, &c., 

London, Jan. 20. CoNsuLTING ENGINEER. 


EXPERIMENTAL DETERMINATION OF THE MOMENT 
OF INERTIA OF A CONTINUOUS-CURRENT ARMA- 
TURE.* 

BY DR. GISBERT КАРР. 


Summary. — The author first explains the brake method and the fly- 
wheel method of obtaining the moment of inertia of an armature. He 
then describes а new electrical method, which has great advantages in 
the case of large machines. 


There are two well-known methods for determining the moment 
of inertia of an armature; one by the addition of a flywheel of 
known moment of inertia, the other by the application of & brake 
of constant and known torque. In the first method the running- 
out time is lengthened, in the second it is shortened. In во far the 
first method is preferable, as being less liable to errors of observa- 


* Abstract of an original communication to the Institution of Elec- 
trical Engineers, accepted by the Council for publication in the 
„Journal.“ 
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tion which are likely to arise when readings of time and speed have 
On the other hand the preparation ofa 
special flywheel is costly, and its weight may alter the frictional 
resistance in the bearings, во that to eliminate this new source of 


to ke taken very quickly. 


error one is obliged to prepare two pieces—one the flywheel proper, 


of such shape as to give a maximum moment of inertia, and 
another of equal weight, but so shaped that its moment of inertia 


shall be as small as possible. Apart from the expense, there is the 
limitation that the method is only applicable if there is room 
on the sha‘t for a flywheel. This limitation also applies to the 
brake method, though the expense of rigging up such a brake is 
much smaller than that for a flywheel and its counterpart. 

A method is here described for finding the moment of inertia by 
making a “running-out test” without interfering in any way with 
the machine mechanically. Also, as no special apparatus is required, 
the method is inexpensive. The leading feature of this method is 
to substitute electrical for mechanical action. 

The author first describes and discusses the two or thodox methods 
mentioned above. In regard to the brake method, to make the 
test aecurate the brake torque should be of about the same order 
of magnitude as the retarding torque of journal and brush friction, 
and thus the running-out time, which for convenience and accuracy 
of observation is none too long to tegin with, is by the eddition of 
the brake considerably shortened. To make a reliable test by this 
method requires, therefore, considerable skill. 

In the flywheel method the running-out time is lengthened while 
the attainable accuracy is greater. The flywheel is generally prepared 
in the form of a plain solid disc, preferably of boiler plate, because 
the moment of inertia of such a body can be accurately calculated 
from its diameter and weight. To make the test in the usual way 
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we have to prepare the disc flywheel of large diameter and its 
counterpart, which may conveniently be а long cast iron cylinder 
of equal weight. Its diameter is very much smaller, and the two 
moments of inertia will be in the proportion of the squares of the 
diameters The disc shape has only been adopted because the 
moment of inertia can easily and accurately be calculated, but any 
existing flywheel or heavy pulley;can be used, provided it will stand 
the centrifugal stress, if we can easily determine its moment of 
inertia. This may be done by suspending the wheel bifilarly or 
trifilarly with its axis vertical, and observing the time of swing 
round the axis. The counterpart of equal weight must, however, be 
specially prepared, and its moment of inertia determined either by 
befilar swinging or calculation. In high speed journals where the 
specific pressure is small, the frictional resistance is almost indepen- 
dent of small variations of specific pressure, so that the expense of 
preparing a counterpart need not be incurred. 

Let I be the moment of inertia of the armature alone, I, that of 
the flywheel, and I, that of the counterpart, then by making a run- 
ning-out test first with the flywheel and then with the counterpart 
we obtain two time-speed curves (Fig. 1). For any particular speed 
и we have two equations, namely-— 

27u61°6(1 -- I) tan а, = Fu + L, 

27u61:6(I c I;) tan а, = Fu +L, 
where Fu denotes the frictional loss in watts and L all the other 
losses (hysteresis, eddy currents and windage) at that particular 
speed and excitation. If the machine is non-excited during the 
running out test then L is merely the windage loss. The moment 
I, tana,—I, tana, 
known we can determine Fu + L, and if the curves in Fig. 1 refer to 
the non-excited machine, also Fu alone, since for very low speeds 


of inertia of the armature is 1 Since I is now 


the windage loss is negligible. Det mar has found experimentally* 
that F may be considered as approximately proportional to the square 
root of the speed. The friction and windage loss may then be ex- 
pressed by Еи! + Vu", where L= Уи" represents windage loss, which 
is proportional to u”. By analysing the running-down curves of various 
machines I have found the exponent v to lie between 2:2 and 2-5. 
The magn:tic losses can be determined in the well-known way by 
making other running-out tests with the machine excited, though 
for this purpose the electrical methods developed by Mr. Housman, 
Mr. Dettmer and the author for the separation of losses are preferable. 

Ав to the new e'ectrical method for the det:rmination of the 
moment of inertia of the armature. The machine is run light as a 
motor, the connections to the constant voltage supply mains being 
made as shown in Fig. 2. AB is a main current regulator, and R 
a resistance, the value of which need no“ be a^curate'y known. The 
field is magnetised from the mains and the excitati n is regulated 
by a rh:ostat r. Theammeter A, meas:res the exciting current C, 
which should te kept as low as possible for full speed and a reason- 
ably small armature current c, which latter is measured on the am- 
meter А.. The voltmeter V indicat:s the brush voltage e, and this 
for & low armature current may be taken as equal to the induced 
vo:tage, во that te product exc represents at any moment the 
power given out or taken in by the armature. If the switch s i 
left closed and the slider cn the main current regulator be run baok 
to point A, then th» inertia of the armature will be th» source of 
power not only to cover the normal losses, but also the ohmic loss 
in В. It will, th:refcre, very quickly come to rest, and a test made 
on these lines would be open to the same objections as mentioned 
above in connection with the brake test, and, in fact, even more so, 
because the speed-time line would be still steper. But if we set 
the slider on the main-current regulator some distance from A, so 
that the armature receives power electrically, then we can prolong 
the time of running out to any des:r:d degree and thus obtain any 
desired s'ope on the retardation curve. This permits of longer in- 


-----0-----—»| 
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ter vais between th» readings land a corrospondingly greater degreo 
of accuracy. The excitation is kept constant throughout the test 
so that apart from a slight cotrection for armature and brush con- 
tact res'stance (which can easily b» made if desired) the brush vol- 
tage is propor: ional to the speed, cr e— ug, where £ is а co»fficient 
depending on the excitation and із determined onc» for a'l by tiking 
a speed and F. M. F. reading when th» machine is running stcadily. 

Lat L now represent all the los es at a particu'ar speed u, then 
the power equation for that speed is 

ec— L+ 2012701981, ог eL g ele. 
By manipulating the main current regulator, or simply a rheostat 
put in series with the armature which can be lengthened and 
shortened 80 as to slow down or speed up the machine, we can make 
two runs at the same excitation—one to get retardation, the other 
to get acceleration of the armature. By plotting th» observed vol- 
{ате and current against time we get the curves shown in Fig. 3. 
Let e be the E.M.F. at the crossing point and let the corresponding 
values of the currents be c, for th? retardation curve and c, for the 
acceleration curve. The tangente to the curves for e at th» crossing 
point give the volt gradients, that for the retardation curve being 
negative. We thus get the following equations:— т 
388 


e, = L— rel tang and tacere el tana; 
from which it followa that 
I= В? : C4— €, 
388 tan a tan ф' 
The special case that == O and the retardation curve із a straight 


Arnold, Die Gleichstróm," Machine i., p. 496. 
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line means that the machine is running steadily taking c, amperes 


E се 5 с.—с, 
to drive itse'f. In this case we have 18385 ae Thus the 


test is reduced to one steady run at e volts, by which 8 and c, are 
found, and an accel:ration run during which observations of voltaze 
and current аз a function of the time must be taken, The ob.er- 
vations ne»d, however, only b» taken over а lim ted rang» from a 
little below e to а little above e; only sufficient to draw the tangent 
to the E.M.F. time curve accurately. "T 

I have tried this method oa machines up to 30 kw. and found it 
reliable hat is, the values of I obtained by it were in accord with 
the values obtained by th» brake method. The electrical method 
wou'd seem to be sp»cia!ly advantageous for large flywheel взіз and 
large machine: g»nerally, wher2 an extra flywhe»l or a brake wou'd 
be impracticab'e. 


CENSUS OF PRODUCTION. 


Some preliminary tables have been issued summarising the 
resulta of the returns received from manufacturers, relating to the 
year 1907. The figures are subject to revision at a later date, but 
in all probability they do not differ materially from the final results. 
The present tables cover the production of shipbuilding yards and 
machine engineering works, engineering factories (both general and 
electrical), cycle and motor factories, leather factories and paper 
factories. AE 

The total for general engineering is £76,238,000, and the following 
are the detailed figures for electrical engineering :— 
Electrical machinery and parts thereof :— 

Direct and alternating-current generators ..................... 

Direct and alternating-current motors q . 1,592,000 


Motor-generators, converters and transformers 494,000 
Switches, rheostats ............ccccccsccsccsccsccescesencesccsacoucess 511,000 
ende mm 8 678.000 
Other deseripft ens ннан, 30.000 
Total of electrical machinery. ꝗ . 44, 158, 000 
Electrical instruments of all kinds ... 484,000 
Primary batteries 5 ———Ó 109,000 
Secondary batteries e N TT ess 434,000 

Lamps and parts thereof (except carbons) : 
Gehör; 8 235,000 
Arc lamps and search light Z . 220,000 
Total of LAM X аа ноіЕ £461,000 


ошар and telephone cables 
Submarine cot ero NES Se Vend e's 


Land 809,000 


— —rũ 


. . . £1,911,000 


*€*e0600600060€0002090602600090600090090802000€0099560600000069*60096080€0098920600090929*999989€8 


Total of telegraphs, &c., cable . 


Electric power and lighting cables :— 
Paper and bitumen insulation ............................... 
" Rubber insulatiot¶nn . 4 eee 
Other and unclassified insulation. 


. .. £1,322,000 


Total of electric power and lighting cables . . . .. £3,351,000 
Transmission . and plannnn . . .. 4539, 000 
te 


Telegraph and telephone aecessories 307, 000 

Electrical accessories t . . 392,000 

Contract work in the United Kingdom (exclusive of materials) :— 
Telegraphic or telephonic lines or works . . . £47,000 
Electric power or lighting works .................... . ..... 1,200,000 


Total of contract Work 1,247,000 


Repair and maintenance work for customers . .. £391,000 


Total Electrical Engineering. . ... . . . . . f J 3, 782, 000 


The following comparative figures of production, exports (f. o. b.), 
and net imports (c. i.f.) are given. The net imports are the imports 
less re-exports. 


Percenta 
— ЖЕ Exports. ein of проце 
3 MN to products 
Electrical machinery . . . . .... 4,156,000 996, 000 570,000 137 
Electrical goods and apparatus, 
including telegraph and tele. 
phone apparatus ............: 2,720,000 | 668,000, 716,000 26:3 
Telegraph and telephone cables 1,911,000 l, 301, O00 207,000 10-8 
Electric wires and cables, insu- 
„ OR 3,351,000 | 501,000; 158,000 41 


In regard to imports these are insignificant in the case of steam 
engines. The value of the imports of machinery, other than electrical, 
is about 9 per cent. of the value of the total production of the United 
Kingdom, that of electrical machinery nearly 14 per cent., of elec- 
trical goods and apparatus 26 per cent., of telegraph and telephone 
cables 11 per cent., and of electrical wires and cables 5 per cent. 

The net output of engineering factories, as a whole, was £49,425,000 
this sum representing the total amount by which the production of 
the industry, taken as а whole, exceeded the cost of the materials 
used in manufacture and repair work together with the work donc 
by other firms for the principal firms. The actual cost of the 
materials used by the trade, as а whole, is not exactly known, the 
total of the sums returned аз “‘ materials " including, like the total of 
the sums returned as output,“ a certain quantity of parts and 
accessories made by one factory and sold to another. 

The average number of persons employed in the industry on the 
last Wednesdays in January, April, July, and October is returned as 
455,561—viz., 416,924 wage-earners and 38,637 salaried persons. 


THE "STIRLING SWITCH. 


Although switches in use at the present time differ considerably 
from the earlier types, it cannot be said that finality as regards 
design has been reached. A number of excellent switches are now 


. Fia. 1.— TE STIRLING ” SWITCH WITH COVER REMOVED. 


on the market; but as the requirements of engineers differ con- 
siderably, and at times are not easy to meet, we are pleased to notice 
a distinctly novel type of switch which possesses several attractive 
featur:s. These will, doubtless, commend themse:ves to electrical 
engineers who have found weak points in the design of existing types 
of switches. " 

Fig. 1, herewith, shows the "Stirling" switch with its cover 
removed. The main feature of this n-w. switch, which is being 
placed on the market by Me:srs. Boorman, Cardwell & Co., is that a 
quick “make” is obtained in addit on to a quick “break. This is 
an important advantage where ele:trical app-ratus has to be operated 
by unski'led workmen. | 
The operation of ће “ Stirling switch can be best explained by 
means of the diagrams Figs. 2 and 3, which, we should mention, 
are not drawn to scale. These diagrams show the switch in the 
“off” and “on” position respectively. At first glance it may be 
thought that unnecessary complication has been introduced into the 
design, but this is not actually the case. 
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Considering Fig. 2, the handle H is fixed on the axle A, to which 
is also attached & short lever L, the latter moving in a slot in the 
circular rod R, that operates the switch. The force applied to 
this rod is transmitted by means of the links, L, and L, and 
springs, to the pin P ,which, as will be seen in the view of the switch 
in Fig. 1, is fixed to an arm rigidly attached to the blades of the 
switch. These blades, B (Fig. 2), are pivoted at the pin C. On 
closing the switch the operation of the parts is as follows: As the 
link L, is slotted, the first movement of the rod R to the right (see 
Fig. 2) shifts the links into the dotted position shown in Fig. 2. 
Further movement of the rod then slides the pin Q along the guide 
С until it reaches tho limiting position, the springs being also 
extended. The length of the links is such that, when the pin has 
reached its limiting position, the pull of the spring is over a “d'ad 
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centre." Further movement of the rod R to the right then forces 
the levers L, and L, over the dead centre," and the action of the 
springs results in the switch being quickly closed. The final posi- 
tion of the switch is then seen in Fig. 3. In opening the switch the 
reverse process takes place. 

It is important to notice that should any or all the springs break 
the switch is not rendered inoperative, the make” and “ break 
merely being less rapid'and all the force being transmitted by the links. 
Although we have only referred above to the action of one side of 
the switch, it will, of course, be noted from Fig. 1 that the switch 
is double pole, a strip of fibre, to which ‘the rod R is attached at 
the centre, being connected to the links fixed to the two blades of 
the switch. 

The “Stirling ” switch is mountod on a substantial slate base and 
is enclosed in a watertight cast-iron case, as seen in Fig. 1. It will 
be noticed that ample clearance has been provided between “live” 
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metal and the case, whilst a sheet of fibre interposed between the 
poles and projecting nearly to the cover preventa the possibility of 
short circuits. We understand that the switch is supplied in all 
sizes, that illustrated in Fig. 1 being for 50 amperes. 
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ON THE MEASUREMENT OF WAVE LENGTH FOR HIGH 
FREQUENCY ELECTRICAL OSCILLATIONS.* 


BY ALBERT CAMPBELL, В.А. 


In all work with high-frequency electrical oscillations it is of the 
utmost importance to be able to determine with accuracy the wave 
length actually employed. It was suggested some time ago by the Post 
Office authorities that arrangements should be made for the calibra- 
tion of wavemeters at the National Physical Laboratory. As the 
results of our first series of investigations in the matter appeared to 


* Abstract of a Paper read before the Physical Society. A short 
Pone of the discussion was given in THE ELECTRICIAN, July 23, 1909, 
p. 591. 


be of general interest, we publish them here by the kind permission 
of Major O'Meara, C.M.G. Our experiments comprised the con- 
struction and testing of a standard wavemeter, and the verification 
of an ordinary commercial wavemeter sent to us by the Post Office. 
I shall designate this instrument (А) and our standard wavemeter (B) 
respectively. 

Wavemeter (A) is of the Dönitz type, and consists of a variable 
air condenser, with a range from about 100 to 1,070 mmfd. (micro- 
microfarads), a thermo-junction and galvanometer, and a series of 
coils (Al, А2... to А10) of self-inductances ranging from 0-76 
to 2,313 microhenrys. The combination is capable of measuring 
oscillation frequencies over a range extending from about 20,000,000 
down to 100,000 ~ per second, or wave lengths from А — 15 metres 
up to 1 — 3,000 metres. 

We constructed а wavemeter, (B), similar in general arrangement 
to (A), but with the coils of highly stranded wire. The variable 
condenser (from 100 to 900 mmfd.) was of special design, with 
amberite washers to give very high insulation. It was kindly pre- 
sented to the laboratory by Dr. Alexander Muirhead, F.R.S. We 
added to it a direct-reading scale, which can be read to 1 in 2,000 at 
the upper end and to 1 in 200 at the lower. The scale was constructed 
by а very careful series of tests by Maxwell's commutator method,“ 
and was found to be very uniform. For the inductances three coils 
(Qb, QI and Q2) were used. They were all wound on ebonite tubes 
with stranded wire (7/36)—7.e., containing seven insulated strands, 
each of diameter 0-19 mm. In each coil the terminals were brought 
to a considerable distance (18:5 cm.) from the centre of the coil by 
fixed leads run parallel to one another 1 cm. apart. In this way too 
close proximity between the coil and the condenser plates was 
avoided. A Duddell thermo-ammeter of 1:5 ohms resistance was used 
to complete the circuit of the coil and the condenser, and by observ- 
ing its maximum deflection the point of resonance was obtained. 

The self-inductances of all the coils were measured at ordinary 
frequencies (0 to 1,000 ~ per second) by a method specially designed 
for the accurate measurement of such low values.* The comparisons 
were made against a standard variable mutual inductance with 
ranges of 0 to 200 and 0 to 2,000 microhenrys. The absolute value 
of this was measured in terms of the new laboratory standard of 
mutual inductance, whose value has been calculated to а very high 
degree of accuracy. The subdivision of the scale of the variable 
mutual inductance was effected by the help of Maxwell's method 
of comparing two mutual inductances. Its accuracy was verified 
by an independent method. 

In order to obtain an absolute calibration of the standard wa 7e- 
meter, the frequencies of the oscillations with which it was tested 
were determined by including a spark-gap in the main oscillation 
circuit to which the wavemeter was loosely coupled and photo- 
graphing the spark trains by help of а rotating mirror. The value 
(n) of the frequency obtained from the spark photographs was in 
each case compared with the values (n,) calculated from the measured 
values К and Т, of the capacity and inductance in the wavemeter 
circuit. Since the wavemeter coils have a certain amount of dis- 
tributed capacity, it was necessary to take account of this. The 
required correction was made by Glazebrook and Lodge's formula, 
рык 1— N . ү; where p—2xn, NS number of turns in coil, 
capacity from turn to turn, and the capacities and inductances 
are in absolute measure. The value of k was found by testing the 
capacities of coils with bifilar windings of wire similar to that in the 
coils used. The correction is small, being in no case more than 1 part 
in 1,000. The results are given herewith. 


n n 

By sparks From K and L of standard 

per second wavemeter. ^v per second. 
290,300 ve 290,500 
516,80)))ſ̃ , 516,800 
818,300 ........... РР 821,200 
1504200007 дного 1,039,000 


The small differences between п and n, ате quite within the limite 
of probable experimental error. On the same plate the value of n 


deduced from the various spark trains sometimes showed an ex-. 


treme variation of 1:2 per cent. from the mean ; in the best experi- 
ments the variation was about 0-5 per cent. from the mean. In 
general the mean of 5 to 10 spark trains was used, and the average 
variation from the mean was from 0-2 to 0-6 per cent. in the value of n. 

The condenser of (A) was tested throughout its range by Max- 
well's commutator method, and showed that the scale readings were 
very nearly proportional to the capacity. At the higher readings 
the accuracy of measurement of K was of the order of 2 or 3 parts 
in 1,000. 


* THE ELECTRICIAN, February 7, 1908, p. 641. 


The coils (A4, A5... to A9) were tested for self-inductance 
(L4) at ordinary frequencies. In the fourth column of the table are 
given the values found (including the working circuit in each case), 
and also in the last column the values of L (i. e., the value of the self- 
inductance for infinite frequency, assuming that the current in that 
case is practically confined to the skin of the wire). These values 
have been calculated by the approximate formula (due to Heavi- 
side): L,—L,.+26N%ad/1,0001 in microhenrys, where N= number 
of turns, a= radius of coil, I axial length of coil, d diameter of wire, 
all the dimensions being in centimetres. The application of the 
formula to such short coils is not quite appropriate, however, as it 
has been deduced on the assumption that the solenoid is long. 

The two wavemeters were then loosely coupled to the same oscilla- 
tion circuit and simultaneous readings taken at various frequencies. 
From the calibration of (B) already established and the condenser 
results the effective values of the self-inductances of the coils of (A) 
were deduced; they are given in the second column of the table. 
From this it will be seen that the observed effective values of L (to 
be used in working the instrument) lie between L, and L, in all cases 
but the last. The discrepancy here may be due to an error of 0-5 per 
, cent. in determining n, which might occur in consequence of the re- 
duced sensitivity when using а coil of such high resistance as A9. 
The column headed L, gives the values of L calculated from L. for 
the actual values of n by means of Cohen's formula.* It will be 
noticed that this brings the observed and the calculated values of the 
i nductances (at the high frequencies) considerably closer. 

Coil. 


Effective L. | Ly. | L,. L. 
„ iens 19-9 19-6 21-6, 19-55 
iii... edt 42-55 42-1 44-96 42-0 
777ö8ö 8 99-1 08-1 100-5 97-5 
VVV 191˙2 190-8 195-0 189-8 
%%% sie 531 526-0 531-8 524-0 
BD cies o с тана 104, 1,029:0 1,039 ·0 1,025-0 
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Conclusion.—Thus it appears that, within the limits of wave length 
used, the wavemeter with coils of well stranded wire gave results in 
close agreement with theory, while in the case of the instrument with 
coils of solid wire the agreement was as close as could be expected, 
аз the correcting formulas are only strictly applicable to long solenoids. 


THE ACCIDENT AT EALING ON THE METROPOLITAN 
DISTRICT RAILWAY. 


The report of Major J. W. Pringle to the Board of Trade 
on his inquiry into the cause of the collision at Ealing Broad- 
way Station, on the Metropolitan District Railway, has been 
issued. The collision occurred at 5:34 a.m. on November 18th, 
between an empty carriage train and the buffer stops at 
Ealing Broadway Station. The rear conductor, who was 
riding at the leading end of the train, was killed, and the 
motorman was so severely injured that he died shortly after 
he was extricated from the wreckage. Two other men on 
duty suffered no serious injury. The buffer stops were dis- 
placed and broken, the under frame of thesecond car mounted 
the rear end, and practically destroyed the whole of the body, 
of the first car. The leading truck of the third car was 
derailed. 

The train, which was made up of six eight-wheeled bogie 
electric cars, three of these being motor cars, weighed 1444 
tons, and was fitted throughout with the Westinghouse 
automatic quick-acting brake, working blocks upon all the 
wheels of the train. The brake blocks on the three motor 
cars could also be operated by hand wheels, one of which is 
situated at each end of every such car. 

The report contains an account of the evidence taken at 
the inquiry, and the conclusions reached by Major Pringle. 
These are briefly as follows :— 

Although, owing to the unfortunate fatalities in this case, it has not 
been possible to obtain all the desirable evidence, sufficient is available, 
in my opinion, to prove beyond dispute what was the cause of the 
collision. Conductors are responsible for seeing that all hand brakes on 
the train are released, and also for testing the air brake by making a full 
application from the conductor’s valve on the rear car. Motormen are 
definitely instructed to prepare the air brake for use, from the operating 


cab, and to sce that the compressor pumps and driver's brake valves are 
out of operation in all other cabs. Their duty is to charge the train pipe 


* “ Bulletin " Bureau of Standards, Vol. IV., No. 1, p. 177 (1907). 
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line with air to 62 lb. pressure, and closely to watch the air gauge. They 
have, before leaving the depot, to test the air brake, through the special 
emergency valve, by moving the power reversing handle forward, and 
allowing the safety button to spring up. "These instructions do not 
appear to have been properly obeyed on the morning in question. One 
conclusion alone is possible—that there was no air pressure in the train 
pipe or auxiliary reservoirs at the time of the accident. Two of the 
witnesses have stated that they heard, or thought they heard, a little air 
escaping from one of the brake pipes after the collision. This escape of 
air must therefore have taken place from the main reservoir pipe. 

The compressor was started working in the east end motor car before 
leaving the depot. If the pump continued to work (it was found to be 
in good condition after the accident), air would be forced into the main 
reservoirs and their connecting line of pipes throughout the train, pro- 
vided that there was no stoppage in the pipe line or hose couplings con- 
necting the cars. It has been suggested to me that there may have been 
such a stoppage owing to the valves in one of the hose couplings of the 
main reservoir line not opening properly. Unless someone tampered 
with the hose couplings between 1:15 a.m. and 5:15 a.m. whilst the 
train stood in the siding, or ice formed, there is no other way to account 
for a stoppage in the үү coupling valves on the main reservoir line 
when the train started from the depot. The first is too improbable a 
contingency for me to accept, and the temperature does not appear to 
have been low enough to make the pipe ice-bound. I cannot therefore 
accept the theory as likely to be correct. 

Another alternative suggestion has been made—that the compressor 
was never switched in, and that there was practically no air pressure in 
either the main reservoirs or auxiliary reservoirs at the time of the 
accident. This theory would also account for the failure of the brake 
to work effectively ; for the available pressure in the train pipe, after 
the train had stood so long in the siding, must have been inconsiderable. 
It would also explain the fact that the compressor at the rear end was not 
working rapidly after the accident, as it should have been if the com- 
pressor switch had been left closed. But I see no reason for doubting 
the statement that the compressor was working at the rear end. More- 
over, there is evidence to show that air was heard escaping after the 
collision, which argues that one of the compressors had been at work. 
For these reasons I am not inclined to support this alternative explana- 
tion. 

The driver's brake valve isolating cock, with lin. piping attached, 
belonging to the front motor car was found whilst the wreckage was 
being cleared. The piping had broken away above and below the 
isolating valve, and was found, with isolating valve and handle un- 
damaged, lying loose on the floor of the cab. It was not held or jammed 
in any way by the wreckage. The valve was closed and the valve handle 
was in an intermediate position between the correct open” and 
“ closed " positions. It is hard to believe it possible for an experienced 
motorman to fail to bring the continuous brake into operation, bv for- 
getting to open the valve connecting the main reservoir line with the 
train pipe line. But there are reasons for believing that this valve may 
never have been opened. 

Whichever of these three alternative theories may be preferred, in 
each case the following general conclusions are inevitable: (1) The 
collision was brought about by the Westinghouse brake being out of 
operation, owing to want of sufficient air pressure in the auxiliary 
reservoirs and train pipe line, when the train was approaching Ealing 
Broadway Station. (2) The motorman could not have failed to discover 
the condition of the brake if he had watched the pressure gauge in the 
motor cab, and tested the brake in the manner prescribed by the com- 
pany's instructions, before the train left the depot. (3) The conductor 
similarly might have found out that the brake was inoperative if he had 
done his duty and properly tested the brake from the rear of the train. 
Even when the motorman discovered that the continuous brake had 
failed to work, I believe the collision might still have been avoided if, 
after reversing, he had moved the handle in the manner laid down in the 
instructions. I find, therefore, on the whole evidence, that the brake 
equipment on the train was in good order, and that the responsibility 
for the collision rests primarily upon motorman Tibbles, and in a secon- 
dary degree upon conductor Beadell. These men had, in my opinion, 
sufficient time to carry out all the duties prescribed for the preparation 
of their train, including the testing of the continuous brake, but they 
failed to obey their instructions. 

Irregularities, such as the delegation of duties, the starting of trains 
before time without the usual warning by whistle, or without a signal 
from the conductor, the occupation of wrong positions by conductors 
and others, may appear at first sight of little or no importance, more 
especially with empty trains. But I think this case proves that the 
regular and precise performance of duties is necessary in the interests 
of safety, and that any relaxation or slackness may be a source of danger. 

There are several other points to which I desire to call the attention 
of the Company. These are: (1) The {desirability of enforcing invari- 
able obedience to the regulations for testing the continuous brake. Where 
trains stand for the night at a station and commence passenger service 
without any preliminary journey, the station inspector or other officer 
should be instructed personally to see the brake tested, and to sign the 
conductor’s return that he has seen it tested, and that it was in working 
condition. (2) It is not clear that motormen and conductors are suffi- 
ciently exercised in the proper method of dealing with an emergency - 
such as the failure of the continuous brake, more especially as regards 
the use of the reverse, and hand brakes. Some action to ensure that 
the men's practical knowledge is maintained in this respect seems to be 
desirable. (3) The conductor's test of the continuous brake as now 
prescribed in the Company's instructions is insufficient. It is possible 
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to make a full application by the emergency valve, and, even with so 
ineffective a pressure of 12 Ib. or 15 lb. in the train pipe, to be misled, 
by the rush of air escaving and by the sound of the blocks striking the 
wheels, into thinking that the brake is in working condition. It is 
necessary to observe on the gauge that the correct pressure (62 Ib.) is 
available before making the test, and is recovered when the valve is 
closed. 


NATIONAL ELECTRICAL MANUFACTURERS’ 
ASSOCIATION. 


Particulars of some of the results of the action of this Association 
during the last year have been issued :— 

Railway and Shipping Rates.—(A) Metal. Filament Lamps.—Manu- 
facturers of metal filament lamps have for some time had considerable 
trouble with the railway companies regarding damage in transit. Dele. 
gates from the Association held a conference with the railway company 
officials, with the result that the companies have decided upon a new 
classification for such lamps which in practice amounts to a reduction of 
15 per cent. off the former railway rates. . 

(B) Recording Ammeters.—The transit of recording ammeters by rail 
was а matter which was also taken up by the Association with the Rail. 
way Clearing House and the cost of carriage in this case was also reduced. 

(c) Shipping Rates to South Africa.—'l'he Association obtained a 
reduction in the freight of electric lampshades to South Africa. 

Parliamentary.—The Association has been successful in influencing 
the retention of a clause in the Bill relating to hire apparatus whereby 
machinery which is now let out on hire by electric supply authorities to 
users cannot be distrained on. | 

Status Bureau and Collection of Debts.—The Association has entered 
into an agreement with the British Traders’ Association, by which 
members now receive information definitely and promptly, and as large 
numbers of manufacturers are now using the same source for their 
private information, the value of the replies to such inquiries has mate- 
rially increased, and probably for the first time constitutes a useful 
record in the commercial annals of the electrical industry. In addition, 
members now have their debts collected free of cost in England and 
Wales, and can consult the solicitor of the British Traders’ Association 
free of expense. 

Law.—{a) An action was brought against a member of the Association 
for insufficient notice of dismissal. The judge considered the case 
depended on whether it was the trade custom to give an engineer, who 
was employed in the sales department and paid by a monthly salary and 
commission, one month or three months’ notice. The Association was 
able to show that one month's notice was the customary notice and the 
member was successful in the case. 

(B) The Association also established a trade custom recording the 
allowance of cash discounts. Many firms were claiming cash discount 
when making payment after considerable intervals of time, but it was 
found that this was not the ordinary trade practice and it was decided 
that cash discount could only be allowed subject to the following condi- 
tions: All goods supplied during any calendar month are due for 
settlement on or before the last day of the following month, unless shorter 
terms have been arranged." 

Sectional Meetings.—Meetings of different classes of manufacturers 
have been arranged for various purposes such as manufacturers of 
electric light fittings with a view to overcoming various difficulties 
regarding the extended loans of fittings on sale or return, &c., and manu- 
facturers of metal filament lamps to consider the question of the railway 
transit. 

Exhibitions.—Various matters relating to exhibitions have been dealt 
with from time to time and members have been kept posted with inform- 
ation regarding various foreign and English exhibitions. 

Kindred Associations.—The Association has nominated members of 
the Engineering Standards Committee and of the Institution of Elec- 
trical Engineers Committee for the revision of the“ Model Conditions of 
Contracts.” 

Electrical Trades’ Benevolent Institution.—The Association has for- 
warded the interests of the Benevolent Trades’ Institution, which was 
founded by the Association in 1906. 


— 


SUBMARINE CABLE DINNER. 


The annual dinner of the Staffs of the Submarine Cable Companies 
was held on Saturday evening last at Frascati's, London, Mr. FRED 
WARD, Manager in England of the Commercial Cable Co., in the chair. 
There was a good attendance. 

After the loyal toasts (which included the King of Denmark and the 
President of the United States), the toast of Our Annual Dinner," was 
given by 

The CHAIRMAN, who said: It is with much pleasure that I exercise 
the privilege given me to-night to propose this toast and to congratulate 
you all upon the sixteenth anniversary. The first of these dinners was 
held in January, 1894, at Ye Olde Swan's Nest," in Moorgate-street, 
City, when 80 diners were present at a successful evening’s entertain- 
ment. The annual recurrence of the event has been regarded with 
increasing interest, and this has necessitated our coming to the West End 
to celebrate the function. These dinners are what may be termed “ move- 


able feasts” inasmuch as the pleasant ‘duty of organising them 
annually is entrusted in rotation to a different company. We cele- 
brated the agreeable event of last year under the able organisation of 
the Great Northern Telegraph Company, when the record number of 
149 sat down to dine at the Holborn Restaurant. This year we only 
count 114, owing to the absence of the Direct United States 
Company’s members, who have always been strong supporters of 
the dinner, but who have foregone their pleasure to-night out of respect 
for their late general manager, whose sad and unexpected death is still 
very fresh in their minds. The General Election, now in progress, is also 
responsible for some absentees. On the other hand, we welcome most 
heartily amongst us some members of the Pacific Cable Board and of the 
Halifax and Bermudas and Direct West India Companies. To me 
these happy gatherings of the several London Cable Staffs, for mutual 
pleasure and the interchange of friendly sentiments, reflect in a very 
gratifying way the spirit of comradeship which animates telegraph men 
throughout the world, irrespective of nationality or of the particular 
service to which they may happen to belong. The ordinary individual 
when visiting foreign lands frequently keenly realises how far he is away 
from his own home, but my experience of over 40 years of work on both 
landlines and cables in various parts of the world, is that the telegraph 
man, wherever he may find himself, whether he is in London or at the 
utmost confines of the earth, need never feel himself a stranger or friend- 
less if a telegraph station is near. Sixty years ago submarine cables 
were unknown; those who form this gathering know what they repre- 
sent to-day, and the paramount importance they have reached in tho 
world's affairs. Many of us are old enough to remember practically 
the whole history of their marvellous progress, and I feel we may all be 
proud that they have been the means of creating and developing in 
the various Cable Staffs spread over the earth а body of men second to none 
in their loyalty and devotion to their important duties and in whole- 
hearted sympathy for one another. I give you the toast Our Annual 
Dinner." | 

The toast was drunk with enthusiasm. 

Mr. F. C. C. NiELSEN responded, and expressed his gratification at the 
success of these dinners. 

Мг. W. HiBBERDINE proposed the toast of The Chairman," and after 
a brief reply, the remainder of the evening was given up to the enjoy- 
ment of a capita] entertainment, the programme contributed mainly by 
members of the staffs of the Companies. 

The dinner was a great success in every way. 


LEGAL INTELLIGENCE. 


————9————— 


Gravesend & Northfleet Electric Tramways (Ltd.) v, Gravesend 
Corporation. 

Mr. Justice Hamilton has continued the hearing of this action (briefly 
referred to in our last issue) for a declaration that the company was not 
bound by the reading of certain electricity meters, for à mandatory 
injunction to order the Corporation to remove the meters, and for an 
injunction restraining them from continuing to use meters for the 
supply of electricity to the tramway. There was also a claim for damages. 

Mr. A. J. Walter, K.C., and Mr. E. Hill were counsel for the Tramway 
Co.; and Mr. W. R. Bousfield, K.C., with Mr. G. A. Scott, represented 
Gravesend Corporation. 

Mr. WALTER, in opening, said that plaintiffs were the owners of 6} 
miles of electric tramways within the borough of Gravesend, and the 
Corporation of that town, as owners of the electricity generating plant, 
supplied energy to the company to work their line. On Feb. 11, 1902, 
the parties entered into an agreement for the supply of electricity, and 
by that agreement it was arranged that the amount of energy supplied 
should be measured by meters supplied by and being the property of 
the Corporation and fixed in the power station of the Corporation. They 
were to be connected with a pilot wire or some other arrangement во 
that the amount of energy might be measured at the point of delivery. 
There was a]provision in the agreement that when one of the three meters 
used should show an advance of more than 3 per cent. on the mean 
reading of the other two that meter should be removed and readjusted, 
and in the meantime the amount of energy supplied should be ascer- 
tained from the two meters left, and in the event of either of those going 
wrong, by the one which remained. In the early days of the line, prior 
to 1906, heavy cars were used, but they were found to be too expensive 
in working. and by that date some of them had been taken off, smaller 
сагв being substituted. Until January, 1907, there was no separate 
traction generator. The meters employed were of the British Thomson- 
Houston motor meter type. For some time before 1906 the company 
had introduced a regenerating car which generated a little electricity 
itself as it ran; but in May, 1906, that was off. In 1905 the average 
energy consumption during the year per car mile was 1-216 units. In 
1906, when they had taken off the expensive cars, the average for the 
whole year per car mile had becn reduced to 1-199 units. In January, 
1907. the traction generator had been connected, and almost imme- 
diately after that they began to complain of the rise in the units per car 
mile, and the first complaint was when the avcrage current consumption 
appearred to have increased by 13 or 14 per cent. Much correspondence 
passed on the subject. Tests had been made. the meters had been 
tested on three separate occasions and they had been shown to average 
about 20 per cent. fast. The Corporation, however, declined to either 
change the meters or make any allowance. The Corporation made an 
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allowance in 1907, showing that they admitted the meters to be incorrect. 
The result of the test was to show that on March 21, 1907, one of the 
meters was 8:55 fast and another was 12-15 fast. 

Mr. BovsrIELD said that the meters were all adjusted and corrected 
with the latest improvements. 

Mr. WALTER said that the result was that the Corporation had made 
them an allowance, and on Oct. 20, 1907, the Corporation allowed a 
rebate of £75. About that time the company was proposing to change 
the measurement of electricity. It was to be measured at the station, 
and a certain formula was adopted by which an allowance was to be 
made for the loss. That was incorporated in a supplemental agreement. 
The reason of that was that they were desirous of taking a feeder to the 
far end of the line. The feedera were altered with the consent of the 
Corporation, but a new method of measurement was wanted, and another 
arrangement, dated January, 1908, was entered into in which were pro- 
vision for the regulation of the meters at the request of either party. 
Notwithstanding the allowance made owing to the meters being wrong, 
the units per car-mile ran were 1-01 less than in 1906, because more of 
the heavy double cars were out of service. On April 10 they found that 
the consumption was going up heavily under the new arrangement. А 
test was made with an artificial load and the result was that they found 
one meter accurate and two reading slow. 

Mr. W. G. A. BoNp, chairman of plaintiff company, said he had had a 
great deal to do with electricity, dating as far back as 1885. At the 
commencement of their working they had 20 cars, 10 of which were 
single trucks and 10 bogies. At present they had 18 cars, 16 of which 
were single truck cars. They had no big bogie cars. The bogie cars 
took more current than the cars now in use. For the last four or five 
years they had used the bogie cars as little as possible. Finding the 
serious increase they had tests made in April, 1908, on a constant load, 
and it was found that one meter was right and two were slow. In con- 
sequence he caused a thorough examination of the whole system of 
tramway to be made to discover the source of the loss. "Throughout the 
whole tramway line nothing was found to account for the rise. The 
Aron meter was then put into the Queen-street station and a record was 
kept of the exact number of miles run by each car. The company was 
supplied by the Corporation week by week with the number of units 
used, and it was simply a matter of arithmetic to calculate the actual 
units per car mile. In consequence of that test a test was arranged of 
the Aron meter in the station, and as a result a claim was made against 
the Corporation in respect of an overcharge of 40,000 units up to 1908. 
A reduction was made of £253 from the annual bill. A further test was 
made in February, 1909, and the company, as а consequence, required 
new meters to be put in, but the Corporation refused, and the present 
proceedings were the result. He had always endeavoured to get the 
Corporation to take car-mile units as the basis of the electric supply if 
the meters failed to record accurately, and the Corporation had always 
refused. He knew that car-mile units varied very much according to 
the state of the weather, and also a little according to the efficiency of 
the plant. The car-mile units tended sometimes to go up with the age 
of the tramways and sometimes the other. Something also depended 
upon the efficiency of the driver, and it was the practice of some com- 
panies to give the drivers a bonus. They did not do that because they 
did not want to disappoint the men. The stoppages had an influence 
upon the units per car-mile. It was, unfortunately, the usual practice 
to have agreements to work by three meters. Electric meters were 
far more accurate than gas meters. 

Mr. C. A. BAKER produced a report made by him upon the meters 

which were the subject of the action. The report showed that the 
meters were over registering, one by 16-4 per cent., another by 21-5 per 
cent., and the third by 18-1 per cent. 
' Mr. J. L. CREAGH, assistant manager of plaintiff company, said that 
at the beginning of 1908 the consumption of current per car-mile was 
brought to his notice, and he took steps to see if he could account for it. 
He rode in the cara to see whether the motormen were performing their 
duty properly. and he took all the steps which occurred to him to account 
for the increased consumption. He could not, however, account for it 
until the meter tests were taken. ; 

Mr. Macpovacar, electrical engineer, said there was nothing in the 
service or the way in which thecars were run to account for the increase, 
and he came to the conclusion that the meters were not registering 
accurately. There was a steady weekly rise from the end of September, 
1907. The number of cars in the service might make a difference in the 
amount per car-mile; but that was a matter which could be easily 
checked. The track and car equipments becoming older tended to run 
up the units per car-mile very slightly if they were not properly looked 
efter; but it did not apply in that case. Both the Aron and the B.T.-H. 
meters were approved by the Board of Trade, and there was also a 
Chamberlain & Hookham meter used in the comparison. The con- 
clusion he had arrived at was that the type of meter used was not suitable 
to the measurement of tramway power. 

His LoRDSHIr: Was the Aron meter the same as was used in 1902 ?— 
Witness said it was, but it had been greatly improved since then. He 
spent some months in investigating the tramway to find out where the 
rise in current took place. and tests were made for about a fortnight. 
Comparing steel with chilled iron wheels, he said there was practically 
no difference. 

His Lorpsuip said Mr. Creagh had made the point in dispute clear. 
It was really that they wanted another type of meter; but was there 
anything in either of the agreements which obliged the Corporation to 
substitute a meter of a different type ? | 

Mr. WALTER said that clause 1 of the supplemental agreement pro- 
vided that the Corporation should supply three wattmeters and that 
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those metera should be fixed at the power station and connected in a 
manner to be approved by the company so as to measure the amount 
of energy supplied. His contention was that they never had supplied 
& meter under the agreement which was either fixed so as to measure 
accurately or that was capable of measuring accurately, and the company 
had never approved. 

His LonRpsHiP said that they had been trying to get at the bottom of 
the thing for nine months but they had not succeeded. 

Mr. WALTER said it was a question of stray fields. 

His LoRDSHI said that from 1902 to 1907 it appeared that the meters 
had done their work perfectly. 

Mr. WALTER: Then they went wrong. 

His Lorpsuip said if there was an implied obligation to keep the 
meters in order it was not an obligation to keep step with the progress 
of science and adopt a better instrument of the same sort. In the event 
failure of the conditions what is your remedy ? Is it to take the current 
and not pay for it at all, or is it to claim damages ? 

Mr. WALTER said that the only course open to them was to compel 
the Corporation to comply, and until they did comply there was no 
liability on the company to pay. "They did not want to take that course. 

It was arranged that the further hearing should stand adjourned to 
27th inst., with liberty to apply before that date. 


D. Hills & Co. v. E. P. Allam & Co. 


In the City of London Court on Friday last, before Judge Rentoul, 
K.C., plaintiffs sued defendants for £14 money paid for an electric motor 
sold with a warranty of efficiency. Plaintiffs’ counsel stated that the 
motor had proved inefficient, and his case was that the consideration had 
failed. Plaintiffs had a small motor on their premises which was not 
doing its work satisfactorily, and defendants told them it never would 
work well, aud advised them to get another motor (a second-hand one) 
which they recommended. They offered to let plaintiffs have it for £14, 
£10 in cash, £4 being allowed for the old motor, which they were to hand 
over. 'Тһе transaction was completed, but the motor was not satis- 
factory. Defendants guaranteed it for two years. Plaintiffs claimed for 
the return of £14. Defendants replied that they had been plaintiffs’ 
electrical enginecrs for some years, and the present was the first dispute 
that had arisen. They had never had an opportunity of examining the 
motor complained of. They did not think there was anything seriously 
the matter with it. They obtained an order for a new Rhodes motor 
from plaintiffs in the place of the one now in dispute, but plaintiffs would 
not take it. Defendants said they were willing to take back the motor 
in dispute and supply another in its place, or put it right under their 
guarantee. At the judge’s suggestion, the parties compromised, and 
judgment was entered by consent for plaintiffs for £13 (to include costs), 
defendants to take back the motor. 


Brooks (Ltd.) v. Newtons (Ltd.) 


Yesterday (Thursday) a Divisional Court (the Lord Chief Justice and 
Justice Bray) heard defendants’ appeal from a decision of Judge Gent in 
the Huddersfield County Court. The plaintiffs claimed £40 in respect 
of an electric motor they supplied. The claim was admitted, but 
defendants counterclaimed £34. 16s. 6d. as damages for breach of implied 
warranty. The county court judge decided against defendants, and 
judgment was given for plaintiffs, with costs. | 

Mr. GiBBows, fcr appellants, said his clients’ defence was that the 
motor was not merchantable within the meaning of the rule of Goods 
Act. The appeal was brought on the ground that the county court 
judge had misdirected himself by assuming that the defendants admitted 
that the motor was at times overburdened. There was no evidence 
that the motor supplied was of the capacity stated (63 H.P.) and the pro. 
per inference to be drawn from the evidence wae that the motor supplied 
was not of merchantable quality. When the motor was run in February 
last complaint was made that it did not do its work satisfactorily. It 
got hot and did not carry the load it ought to have done with the result 
that the light became defective. Plaintiffs replied that they did not 
know the motor was to be used for a biograph, and that if they had 
known they would have given a 25 per cent. margin over the 63 H. v. 

Without calling upon counsel for the respondents, 

The LORD СнїЕЕ JusTicE dismissed the appeal. He said the defend- 
ants originally counterclaimed upon the ground that the motor was not 
64 H.P., and having failed on that they fell back upon the suggestion that 
the motor was not merchantable. The difficulty appeared to have 
arisen not because it failed to develop 64 н.р. but because of the way in 
which it was worked. Under the conditions in which it was used there 
should have been & margin of 25 per cent. 

Mr. Justice Bray concurred. 

The appeal was accordingly dismissed, with costs. 


Blackpool & Fleetwood Tramroad Co. v. Urban District Council of 
Bispham-with-Norbreck. 


In the Divisional Court on Monday (the Lord Chief Justice and Justices 
Bucknill and Bray) the company appealed against a decision of the 
justices for the County of Lancaster in reference to а summons enforcing 
a general district rate on appellants for £447. 8s. for 1908. The defence 
was that there had been overpayment of previous rates. It was admitted 
at the hearing of the case that the rate was duly laid, that payment had 
been refused, that in October, 1904, there was an appeal by the company 
against thc District Council of Thornton claiming to be rated as a rail- 
way, which appeal ultimately went to the House of Lords and was 
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decided in favour of appellants. It was further admitted or proved 
that while the appeal was pending the respondents laid other rates in 
1905 and 1906, amounting to £1,056. 18s. 8d., in which appellants were 
rated in full for the tramroad portion and not at one-fourth, amounting 
to £596. 10s. 8d. In August, 1905, respondents discussed the position 
of appellants in respect of paying the full rate, with the appeal to the 
Divisional Court then pending, and ultimately respondents decided to 
refund any money overpaid by the company should appellants be suc- 
cessful. 

At the hearing before the justices the Council contended that the 
company could not set off as against the 1908 rate any sum overpaid on 
the 1905 and 1906 rates; that if appellants had any right of action 
against respondents for the amount alleged to be overdue on the 1905 
and 1008 rates their remedy was in another Court; that what the 
justices had to adjudicate on was whether the rate of 1908 was duly 
levied on appellants and was payment refused, which facts were all 
admitted, and the justices had no alternative but to make an order for 
payment. Respondents further urged that they were not parties to the 
appeal in the Thornton case. 

On behalf of appellants it was submitted that, relving on the respond- 
ents’ decision and the letter sent by their clerk. they did not appeal 
against the 1905 and 1906 rates, but paid the amounts in full, believing 
that if the decision went in their favour the amount overpaid would be 
refunded. 

о The justices came to the decision in favour of the Council. 
э Mr. Ryde appeared for appellant company and Mr. Gordon Hewart 
for the respondent Council. At the conclusion of the arguments. 

The Lord CHIEF JvsTICE said, in his opinion, the overpaid money was 
unquestionably to be refunded if appeal to the House of Lords succecded. 
It seemed impossible that an order should be made for the full amount 
of the rate for 1908, when the overpaid amount for the previous years 
was in the respondents’ hands to the credit of the appellants. He had 
difficulty in understanding why the magistrates did not take that into 
consideration. The order of the magistrates would be set aside and the 
appeal allowed, with costs. 

Justices Bucknill and Bray concurred. 


i British Westinghouse Electric & Mfg. Co. (Ltd.) v. Braulik. 


Yesterday (Thursday) the Court of Appeal (the Muster of the Rolls 
and Lords Justices Fletcher Moulton and Buckley) commenced the 
hearing of plaintiffs from a judgment of Mr. Justice Joyce. Plaintiffs 
sought to restrain the alleged infringement of Letters Patent granted 
to them in 1902 for an im provement in arc lamps. 

Mr. Justice Joyce held that the patent was bad for want of novelty, 
and dismissed the action with costs. The facts of the cass were 
reported in THe ELECTRICIAN for June 25 and July 2, 1902. 

Mr. A. J. Walter. K.C., and Mr. Russell Clark appeared for the appel- 
lants and Mr. Bousfield, K.C., and Mr. J. C. Gray for respondent. 

Mr. WALTER opened the case for appellants, but. the hearing of the 
case was not concluded when we went to press. 


Anderson v. London Electrobus Co.— Before Mr. Justice Phili- 
more and a common jury last week Mrs. E. Anderson obtained а verdict 
for £375 damages for personal injuries received in August, 1908. as a result 
of being knocked down at Kilburn by one of the London Electrobus 
Co.s vehicles. Plaintiff was cycling at the time with her husband. 
Defendants were not present or represented in Court. In their defence, 
they admitted plaintiff's injuries, but said they were caused by her own 
negligence, or, at all events, by her contributory negligence. 


Arc Lamp Patent Dispute.—We are informed bv the Gilbert Arc 
Lamp Co. that, in regard to the notice of opposition against Mr. C. E. G. 
Gilbert's patent No. 27,303 of 1908 by Mr. H. P. Bleckly, of the Abbey 
Electrical Co., the opposition has now been withdrawn by the opposer. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


APPOINTMENTS VACANT AND FILLED. 

A mining company, operating in Mexico, requires a well-trained 
mechanical and electrical engineer. Salary about £600 per annum. 
See an advertisement. 

A smart young practical electrical and mechanical engineer is 
required for Spain. See advertisement. 

A test-room assistant is wanted to take charge of test-room of 
electrical manufacturing firm in Manchester district. See advertise- 
ment. 


A lecturer in mechanical engineering is required for the South 
African College, Cape Town. Commencing salary £280. with extra 
payment for special course on automobile engineering and for cven- 
ing classes. Particulars from Prof. G. F. Charnock, Technical 
College, Bradford, to whom applications by Jan. 24. 

A foreman engincer, to take charge of electrical plant, &c.. is 
required at Napsbury Asylum. near St. Albans. Commencing salary 
£130, with house. Applications to Medical Superintendent. 


Middleton Corporation require an assistant engineer in their 
electricity department. Salary £100. Applications to the Borough 
Electrical Engineer by noon, Jan. 28. | 


Mr. E. Marsden, B.Sc., has been appointed demonstrator in physics 
at East London College. 


Mr. H. Hartley, of Birmingham, has bcen appointed rolling stock 
superintendent of Bournemouth tramways at £156, rising to £175 a 
year. 

Leck Council have appointed Mr. W. B. Child, of Worcester. as 
assistant electrical enginecr at £100 per annum. 


Wakefield Council have appointed Mr. B. T. Hawkins as station 
superintendent at £140 per annum, Mr. Geo. Varey as mains engi- 
neer at £140, and Mr. S. W. Garside as commercial engineer. 


Accrington.-—With a view to preventing the fraudulent use of 
power circuits for lighting. it has been decided by the Electricity 
committee that specially registered plugs be furnished to contrac- 
tors or consumers, who shall be required to give an undertaking to 
use their supply for domestic purposes only. 

Bovey Tracey.—The Newton Abbot Rural Council have declined 
to allow the loca! Electric Light Co. to use overhead mains. 


Bury St. Edmunds.— The Council have decided to hire out small 
arc lamps for outside shop lighting at 2d. per unit, with а minimum 
annual charge of 30s. 

Canada.—The Imperial Trade Correspondent at Toronto (Mr. F. W. 
Ficld) reports that a company, with а capital of £102,750, is applving 
to the Canadian Parliament for authority to construct an electric 
railway 50 miles in length from Niagara Falls Town to Dunnville. 
Further information from 73, Basinghall-street, London, E.C. 


Canadian Telegraphs.—The Canadian Postmaster-General, it is 
stated, is to introduce а Bill into the Canadian Parliament“ to fix the 
rate cablegrams," with the object *' to secure lower rates for both 
private and press messages between Canada and the Motherland.'' 

Coventry.— Owing to the increasing demand for electrical energy 
the Electric Light committee recommend the Corporation to apply 
for sanction to a loan of £54,000 for extensions of the electricity 
undertaking. It is proposed to spend £39,000 on additional ma- 
chinery and £13,000 on cables and transformers. The department 
for the letting of electric motors on hire is making constant and 
steady progress, 


Ecuador.—The President of the Republic has submitted a bill to 
the National Congress providing for the construction of an electric 
railway 106 miles in length from Quito to Ibarra. The maximum 
cost per kilometre is not to exceed £2,000, and the cost of rolling 
stock £180,000. 


Egypt.—The expenditure of the Egyptian Government for 1910 
will include £10,000 for the construction of a telegraph line to the 
oasis of Siwa. The credit granted for railways includes £74,000 for 
the improvement of the signalling on the main line. 

Electricity in Coliieries.—Elcctric power plant is to be installed at 
the Wankie coal mine in Rhodesia. 


Exhibitions.—We have received an advance proof containing a 
list of the patrons and honorary advisory Council of the Naval. 
Mercantile, Marine and General Engineering Exhibition to be held 
at Olympia (London, W.) in the autumn. 

А meeting of engineers was recently held at Manchester to con- 
sider arrangements for the General Engineering and Allied Trades 
Exhibition to be held at Manchester in the spring of 1911. 


Fleetwood.— An unopposed inquiry was held on Friday into the 
application of the Council for sanction to borrow £3.197 for extensions 
of the electricity undertaking. 

Grangemouth.—It was reported at the mceting of the Council on 
Tuesday that the terms of the agreement with the Scottish Electric 
Central Power Co. had been adjusted. 

Grimsby.—The borough electrical engineer (Mr. W. A. Vignoles) 
reported оп Monday to the Electric Lighting committee, that in 
regard to the scheme for lighting the streets generally by clectricity. 
he had had specimen lamps erected for inspection by the committee, 
and after they had approved а design he would issue specifications 
and cause the work to be procecded with. 

Hampstead.—The Borough Council have engaged Sir Alex. B. W. 
Kennedy. at a fee of 400 guineas. to report on the future working of 
the electricity undertaking. The report is being made in consc- 
quence of the probability of large additions to the plant at the 
generating station being required in the near future. 

Holland.—Leyden communal authorities have approved the 
application of the Noord Zuid Hollandsche Tramweg Maatschappij 
for powers to construct and work an electric tramway in the interior 
of the town, and to connect with the suburban tramways, 
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Leeuwarden communal authorities have decided to erect an 
electricity generating station to cost £21,606. 

The burgomasters of Harmelen and Vleuten are endeavouring to 
arrange for the provision of electric light in all the communal districts 
to the south-west of the province of Utrecht from а generating 
station at Harmelen. 

The inhabitants of Idaarderadeel have petitioned the authorities 
for a supply of clectricity for public and private purposes. 

Hull.—The estimates submitted by the Telephone committee on 
Tuesday put the profit for the year 1910-11 at £1,400. 

The gross profit was estimated at £12,000. It was decided to purchase 
200 additional instruments. 

In answer to a query, the telephone manager (Mr. Holme) said they 
had had two English tenders lately, but all their telephones were from 
Norway, the firm having their agents in this country. 

Maidenhead.—The Council have received sanction to a loan of 
£3,451 for extensions of th» electricity works, including £2,856 for a 
Diesel oil engine. 

Municipal Electrical Association.—The fifteenth annual conven- 
tion of the Incorporated Municipal Electrical Association will be held 
in Glasgow from June 13 to 17 next, when the city electrical engineer 
(Mr. W. W. Lackie) will preside. 

North Berwick.—The Council have intimated to Messrs. Crompton 
& Co. that they are not averse to the introduction of electric lighting 
into the burgh through the medium of a company, subject to certain 
conditions, and Messrs. Crompton have been asked to state their 
terms for establishing electricity works. 

Obituary.—The death took place recently at Glasgow of Mr. Geo: 
W. King, late manager of the Greenock and Port Glasgow, and of the 
Airdrie and Coatbridge tramway systems. Mr. King, who was 45 
years of age, was formerly manager of the Wrexham tramways. 

We regret to record the death of Mr. Arthur Gre?n- 
wood which took place somewhat suddenly on Wednesday. Mr. 
Greenwood, who was 65 years of age, was a well-known engineer and 
Chairman and joint Managing Director of Greenwood & Batley (L*d.). 

Perth.— Mr. P. Fisher, tramways manager at Dundee, has reported 
to the Council on the financial position of the municipal tramways. 
Various recommendations are made, including a reduction of the 
staff, adherence to penny fares, doubling a portion of route, and а 
more frequent service of cara, &c. 


Preference for British Goods.— On the 23rd ult Glasgow Corporation 
adopted the following resolution :— 

That all standing committees be instructed in making contracts to 
provide in all schedules and specifications for preference being given to 
goods of British manufacture." 

The Electricitv committee have given effect to the resolution by 
inserting in the form of tender attached to all schedules and specifications 
the following words :—‘ The Corporation reserve power to give a pre- 
ference to goods of British manufacture." 

Private Bill Legislation.— Before the examiners of Standing 
Orders formal proof has been given of compliance with standing 
orders in the case of the Baker-street and Waterloo, the Charing 
Cross, Euston and Hampstead Railway Bills, and also & bill which 
will authorise thc amalgamation of the Gt. Northern, Piccadilly and 
Brompton Railway with the Baker-street and Waterloo and the 
Charing Cross, Euston and Hampstead Railways. Proof has also 
been given in the case of the North- East London, the Metropolitan, 
and the Wimbledon-Sutton Railway Bills. 

A bill has been deposited for incorporating the Chipping Norton 
Gas and Electricity Co. for supplying gas and electricity in Chipping 
Norton and the parishes of Over Norton and Great Rollright. The 
bill, however, provides that the company shall not supply gas or 
electricity in Chipping Norton until it has acquired the undertakings 
of the Chipping Norton Gas and Coke and the Chipping Norton and 
District Electric Light and Power Co. 

Roumania.— Ramnicu-Valcea communal authorities have obtained 
powers to contract а loan of £8,000, half of which is for an extension 
of the electricity works. 

Russia.—Fairs each, of three weeks’ duration, are to be held at 
Warsawevery year. At thoseto be held during the periods beginning 
on the first Sunday after Feb. 5 and the first Sunday after Aug. 6 
there will be exhibitions of samples of ironmongery, lighting and 
heating fittings and tools. Applications for space to be received 
four weeks prior to the fairs. Prospectus may be seen at 73, Basing- 
hall-street, London, E.C. 

School Lighting.—Hornsey Education committee propose to 
change from carbon to metal filament lamps in their schools, and to 
wire the Stroud Green schools. 

Mr. Jenkinson said they would be able to light the schools at a lower 
cost than for any other artificial light. Where the electric light had been 
installed in some of their schools they had saved money. The proposed 
installation would save 50 per cent. of the present cost of gas and give 
50 per cent. more light. 


Sheffield.— Electric supply mains are to be extended at an esti- 
mated cost of £528. | 

The Tramways committee have increased the salary of Mr. Н. E. 
Yerbury, chief electrical engineer. from £450 to £500 per annum. 

The estimated capital expenditure of the tramways department 
for electrical equipment, cars, &c., for the year ended March 25, 1911, 
is £23,190. | 

Sherburn (Durham). Public electric lighting was inaugurated 
recently. Electric current is supplied by the County of Durham 
Electrical Power Distribution Co. 


Siam.—An American consular report states that electrical supplies 
to the valuc of nearly £60,000 were imported into Siam during the 
year ended March last, compared with about £21,600 in 1903-4. 
Of last year's total Great Britain supplied £22,617 (against £6.511 in 
previous year) ; Germany, £15,816 (£11,061) ; Sweden. £10,444 ; the 
United States, £3,734 (£830) ; and Denmark £3,104 (£2,900). It is 
further stated that the electricity for Bangkok is furnished by a 
Danish company. but. British plant is used in the station. 


Southampton.— Application is to be made for sanction to borrow 
£600 for meters. 

One of the two tramway cars now in course of construction is to he 
fitted with 4 new long wheel base single truck built by the Brush Co. 
Four cars for the Northam route are to be built, and material is to be 
ordered for two other cars of the bogie type. Application is to be made 
for sanction to borrow £9,000, the estimated cost of 14 new cars (12 cars 
at £600 each and two cars at £900 each). Specifications &c., are to be 
prepared for the construction of tramways from the Clock Tower to the 
Northam Toll Bridge. 

Stockton Heath.— The Council will oppose the application of the 
Salt Union for a provisional electric lighting order. 

The directors of the County of London Electric Supply Co. have 
made the following appointments :— 

Mr. Bacon, who has been 13 years in the company's service, has been 
promoted from resident engineer at City-road station to be ruper- 
intending engineer over the company's stations. Mr. W. (i. Hardy 
promoted from first assistant engineer to be resident engineer and Mr. 
L. Roseveare from engineer-in-charge to first assistant engineer at City- 
road station. Mr. Н. B. Johnson promoted from first assistant engineer 
to be resident engineer, and Mr. F. C. Sellens from enginecr-in-charge to 
first assistant engineer at Wandsworth station. 

Swansea.—A complete telephone installation is to be carried out 
et the workhouse and infirmary. 


Torquay.— Work in connection with the extension of the tramway 
to Paignton will be commenced very shortly. 


Tube Fares.—The fares on the Charing Cross, Euston and Hamp- 
stead Railway have been revised and for many stages have been 
reduced. : 

Wakefield.—The Council have applied for sanction to a loan of 
£7,150 for extensions of the electricity undertaking. 


Whitworth.—The Council have applied for sanction to borrow 
£39,416 for the construction of tramways. 

Wigan.—The chairman of the Tramways committee (Ald. Ashton) 
stated at the last meeting of the Council that the revenue from the 
tramways was still decreasing, and that up to the present they were 
25.000 worse off than in 1909. The committee had, he said, been 
cutting down expenses wherever possible, and he was afraid they 
had got to the lowest ebb in that direction without seriously affecting 
the efficiency of the trams. 

York.—The Board of Trade inspection of the Nessgate-Fulford 
tramway route took place on 13th inst., and the line has been opened 
for traffic. 

Electrical Football League.—This competition, which is confined 
to clubs associated with electric supply and manufacturing 
companies in the London district, has reached an interesting" stage. 
and the table below, corrected to I7th inst., shows the position of 


the various teams :— Goals. 

Played. Won. Lost. Drawn. For. Agst. Pts. 
Metropolitan Electric ............ 4 44 e. 15 6 8 
City of London Electric ......... 2 Ок шы iuh 8 2 6* 
St. James?! Electric ............... h 2 3 19 17 67 
County of London Electric...... 3 l 2 T 8 14 2 
Robertson & Osram Electric... 2 ies 2 4 8 
General Electric ......... 2 2 l 8 


Points awarded in match against County of London. Points 
awarded in match against General Electric. Also match against Robert. 
son & Osram in dispute. 


The hon. secretary of the Lcague, Mr. H. W. Roberts, 71, Queen 
Victoria-street, London, E.C., will be pleased to hear from any club 
wishing to compete next season. 

Dinner.— The first annual dinner of the London and Overseeing 


staff of the superintending electrical engineer's branch of the 
Admiralty took place at the Holborn’ Restaurant, London, on 
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Saturdayjlast, when Mr. C. Н. Wordingham, M.Inst.C. E., superintend- 
ing electrical engineer, presided. "There was a large attendance. 

In proposing the chairman's health, Mr. Epox alluded to the great 
advances that had been made in the electrical equipment of H.M. ships. 
&c., since the advent of the chairman, whom he was pleased to sce pre- 
siding that evening. The toast was received with acclamation and was 
drunk with musical honoura. 

The CHAIRMAN, in his reply, spoke in eloquent terms of the zeal and 
ability displayed by the whole of his staff, and paid a high tribute to the 
character and work of the overseers. 

Mr.GREEN proposed ** The Overseers," and Mr. BROOMFIELD responded. 

The committee for the arrangements were Messrs. Broomtield, Edge. 
Rogers and Tizzard, to whom a hearty vote of thanks was accorded. 


TRADE NOTES AND NOTICES. 


“THE ELECTRICIAN” ELECTRICAL TRADES’ 
DIRECTORY AND HANDBOOK.—The 1910 Edition 
of the Big Blue Book is now in active preparation, and 

will be issued in February as usual. The 1909 Edition 
can now be supplied, price 88. 6d., or post free in the 
United Kingdom, 9s. 3d. The volume brings a great 
mass of statistical and technical data quite up to date, 
and the Directorial Division has been thoroughly revised 
and amplified. 

All branches of Electrical Engineering and Industry 
are fully treated, and Electro-Financial matters receive 
every attention in the new volume, which aggregates 
more than 2,000 pages. The Directory Division 18 
complete and thoroughly accurate, and has been com- 
pletely revised. All mere lists of members of Societies 
and Institutions (so easily and cheaply available) are 
excluded, as quite unreliable for Manufacturers' and 
Dealers' purposes. The full set of valuable Statistical 
and Engineering Tables, &c., have been very carefully 
revised and extended, and are now issued in handy book 
form. These are included in the 1909 Big Blue Book, 
makipg it the most complete work of the kind ever 
published. 


TENDERS INVITED. 


Botton Corporation Electricity committe? invite tenders for one 
Lanceshire boiler, complete with superhester, &c. Specification and 
form of tender from the borough electrical engineer and tramweys 
me. ger (Mr. Arthur A. Day), Spa-road, Bolton. Tenders. addressed 
to the Chairman of the Electricity committes, Town Hall, Bolton, 
must be delivered by noon of Feb. 10. бее also an advertisement. 


Tenders are also invited for the instalation of wireless telegraphy 
(a) in or near SYDNEY (N. S. W.) and (b) in or near FREMANTLE (W. A.). 
Tender forms and specifications may be obtained at the Common- 
wealth Office, 72, Victoria-street, London, S.W. See also an 
advertisement. 


Tenders are invited for the supply, delivery and erection at the 
Telephone Exchange, G.P.O., SypNEy, N.S.W., of two junction line 
sections of common battery switchboard. "Tender forms, specifica- 
tion, &c., from the Commonwealth Office, 72, Victoria-street, 
London, S.W. | 


Tenders are invited for supply of seven sections of branching 
multiple magneto switchboard to the Postmaster-General's depart- 
ment in VICTORIA. Tender forms and specifications at the Com- 
monwealth Office, 72, Victoria-strect, London, S.W. See also an 
advertisement. 


Tenders are invited for the supply of stores to the electricity and. 


tramways department of the County Borough of NEwPonr, including 
paints, varnishes, insulating varnishes, emery, carborundum and glass 
papers, paint brushes, brooms, general: ironmongery, waste, &c. ; 
also wood service boards, electrical accessories, batteries, fuse wire, 
insulating tapes and enamelled steel tubing. Specification, &c., from 
the borough electrical engineer and tramways manager, Mr. H. 
Collings Bishop, and tenders must reach the Town Clerk, Town Hall, 
Newport, Mon., by first post on Jan. 24. 


The Council of the INSTITUTION or ELECTRICAL ENGINEERS invite 
tenders for a complete system of electrically-operated clocks at the 
new premises, Victoria Embankment, W.C. Copies of specification, 
plans and forms of tender from the consulting engineers. Messrs. 
Handcock & Dykes, 1, Victoria-streot, Westminster, S.W. Tenders 
че Secretary of the Institution, 92, Victoria-streot. S.W., by noon 

ob. 4. 


The Docks committee of Bristot Council invite tenders for the 
clectric lighting of the passenger station at the Royal Edward Dock, 
Avonmouth, and the maintenance of the work for 12 months. 
Copies of specifications, forms of tender and contract, &c., from the 
engineer, Mr. W. W. Squire. "Tenders to the Secretary of the Docks 
committee, Docks Office, 19, Queen.square, Bristol, before 10 a.m. 
Monday, Jan. 31. 


The Electricity Supply committee, Stepney (London) Borough 
Council invite tenders for carrving out certain work at the Limehouse 
generating station, and also at substations at Whitechapel and 
Wapping, including (a) supply and erection of three water-tube 
boilers, with accessories, (^) supply and erection of one 2,000 kw. 
turbo-generator and accessories, converting machinerv, switchgear, 
&c. General conditions, specification, form of tender, &c., from the 
borough electrical engineer and manager (Mr. W. C. P. Tapper, 
A. M. I. E. E.). 27, Osborn-street, Whitechapel, E. Tenders to Chair- 
man of the Electricity Supply committee by noon Jan. 21. 


Lonpon County Council require tenders by II a.m. Feb. 1 for 
the roadwork and platelaying required for the construction of a 
tramway on the conduit system from Brockley-lane station to 
Forest Hill, equivalent to 44 miles single track; also tenders by 
11 a.m., Feb 8 for supply of 3,000 tons of steel girder tramrails and 
fastenings and 1,500 tons of slot rails and conductor tees. Par- 
ticular3 from the County Hall. 

Lonpon County Council Asylums committee want tenders by 
10 a.m. Feb. 4 for 12 months’ supply of clectric lamps and electrical 
sundries. Forms of tender, &c., from the officss of the Asylums 
committed, 6, Waterloo-place, S.W. 


BELFAsT Tramways and Electricity committee are prepared to 
receive tenders for two water-tuba boilers, superheaters, mechanical 
stokers, economisers, &c., and pipework. Specifications and form of 
contract from the city electrical engineer (Mr. Thos. W. Bloxam, 
M. Inst. E. E.). Tenders to the Town Clerk, City Hall, Belfast, by 
10 a.m. Jan. 31. 

PLymMoutn Corporation require tenders by Jan. 26 fcr 12 months 
supply of stores to the electricity and street lighting departments, 
including carbons, meters, transformers, cables, oils, &c. Specifica- 
tions from Borough Electrical Engineer. 

CAMBERWELL (London) Council want tenders by 5:30 p.m. Jan. 
24 for one year's or three years’ supplies of electric lamps, tools. 
ironmongery, &c., and maintenance of private telephones and 
electric bells. Forms of tender from the Borough Engincer. 

Ізихатох (London) Council want tenders by noon Fob. 4 for 
one vcar's supply of carbons, globes, transformers, clectricity meters, 
cables, cable terminals, electrical sundries, lamps, arc lamp parts, 
&c. Forms of tender, &c., from the Town Hell. 

ASHTON-UNDER-LYNE Electricity committee require tendera by 
noon, Fcb. 9, for supply of counter-curreat jet condensing plant. 
natura! draught cooling tower, exhaust turbine, 400 kw. d.c. generator 
and clectric balancer. | 

NEWCASTLE-UPON-TYNE Corporation want tenders by 10 a. m., 
Jan. 29, for the supply and erection of an electric crane at the Quay- 
side. Specification, &c., from the City cagincer. 

The Secretary of State for INDIA wants tenders by 2 p.m. Jan. 27 
for supply of electric power plant. Conditions of contract from the 
India Office, Whitchall. London, S.W. 

PEMBROKE (Co. Dublin) Council want tenders by noon Jan. 29 
for ebout one year's supply of various stores, including electrical 
supplica. Forms of tender from the Clerk. 

Tho AUSTRALIAN COMMONWEALTH representative in London states 
that alterations have been made in the conditions governing the 
contract for the installation of wireless telegraphy for the Common- 
wealth Government. The equipment is to have a range of 1,250 
nautica! miles so as to maintain communication with a station in New 
Zealand. Tenders to the Postmaster-General, Melbourne, by noon 
Feb. 22. | 

The ITALIAN StaTE RatLways DEPARTMENT require tenders by 
6 p.m. Jan. 26 for supply of a large electrically-driven lathe and mill- 
ing machine for the locomotive depot at Campasso. Local represen- 
tation is desirable, and a preference of 5 per cent. is given to Italian 
manufacturers. 

The Administration Supérieure des Ronteset Travaux Hydrau- 


liques, HELsINGFORS (Russia), want tenders by March 1 for supply 
of an electric crane. 


TENDERS RECEIVED AND ACCEPTED. 
Southwark Council have accepted the tender of the St. Pancras Iron 
Works Co. for the supply of 100 ft. of floor lights at 3s. 1 1d. per ft. 


super for extending the present switchboard gallery at the generating 
station. 
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* Westminster City Council received six tenders for providing and 
fixing eight 400 c.p. metal filament lamps in the first class-swimming 
bath in Great Smith-street, in place of the existing arc lamps. The 
amounts ranged from £32 to £83, and the lowest (that of Drake & 
Gorham) has been accepted. 

Southampton Corporation have accepted the tender of Dick, Kerr 
& Co. for six car equipmenta at £240 per car; that of the Lagonda 
Mfg., Co. for а Weinland boiler tube cleaner for the electricity works 
at £45, and with A. Ransome & Co. (at £32) for a vertical spindle 
moulding machine for the tramways. 


Sheffield Council have accepted the tender of Ferranti Ltd. (at 
£274) for supply of 32 oil-break switches, time-limit overload relays, 
current transformers, &c., and to renew existing fuses on the switch- 
board at the Sheaf-street station. The tender of the British Insulated 
& Helsby Cables for supply of 6 miles of trolley wire for the tram- 
угуз department has also been accepted. 

The Metropolitan Asylums Board have placed an order with A. V. 
Gifkins & Co. (at £27. 13s.) for re-wiring in the East Hospital block 
of the Children's Infirmary. 

Glasgow Corporation have accepted the tender of Ferranti (Ltd.) 
for switchgear required at the Yorkhill sub-station at £292. 3s. ; 
that of Brown, Boveri & Co. to making additions to and alteration 
on two continuous-current generators at St. Andrew's Cross station 
at £240; and that of Estler Bros. for metal bins for the new store at 
Port-Dundas station at £168. 

Carlisle Council have accepted the tender of the British Insulated 
& Helsby Cables for an overhead cable from the works to Holme 
Head at £799. 

Ramsgate Council have accepted the tender of Vitty & Hopper for 
fire alarm telephone wires at £43. 10s. 

Swinton and Pendlebury Council have accepted the tender of 
Elliott Bros. for a portable voltmeter at £10. 3s. 6d. 


Government Contracts.—The Admiralty have placed contracts 
with the Edison & Swan Co. for incandescent lamps and silk shades. 

The Postmaster-General’s Department have placed orders with 
British Insulated & Helsby Cables for paper core cable; the Western 
Electric Co. for paper core cable and cable loop; the Telegraph Con- 
struction & Maintenance Co. for submarine cable; Bullers Limited, 
Doulton & Co., and Taylor, Tunnicliff & Co. for insulators; the British 
L. M. Ericsson Co. for table telephones ; R. Wade, Sons & Co., A. Bruce 
& Co., Burt, Boulton & Haywood, R. Grandidge and Т. W. Hale for 
poles; Wm. Griffiths & Co. for laying and jointing cast-iron pipes at 
Croydon: and Grounds & Newton for laying and jointing earthenware 
ducts and c. i. pipes at Chiswick telephone exchange. 


BUSINESS NOTICES. 


In future the telephone number of “THE ELECTRICIAN” 
Printing and Publishing Co., Ltd., will be 6363 Holborn (two lires). 


It in announced that the Western Electric Co. (Ltd.) has been 
formed for carrying on, as from Dec. 1 last, the business of the 
Western Electric Co. in the United Kingdom. Mr. G. E. Pingree 
has been appointed managing director of the new company. Mr. 
J. E. Kingsbury, whose approaching retirement has been generally 
known, will continue until the end of February in an advisory 
capacity and to facilitate the transfer of th> business. 


Messrs. Stegmann & Co. have opened a new showroom at Clapham 
Junction for the display of electric light fittings, heat apparatus, &c. 
. Messrs. Warburton, Allen & Co., Rutland-street, Leicester, have 
added an engineering branch to their business, under the charge of 
Mr. Hilton Johnson, and are open to receive copies of catalogues, 
price lists, &c., from menufacturers of electrical and mechanical 
goods and plant. 

Messrs. D. Н. Bonnella & Sons have now an additional telephone. 
Telephone Nos. are now: Gerrard 1882 and 9784.” 

Messrs. H. J. Skelton & Co. have transferred their D" dcpert. 
ment (broad flange beams) to Messrs. R. A. Skelton & Co., Moorgzte 
Station Chambers, Moorticlds, E.C. 

The partnership between Edwd. B. Boucher. John P. Gardinor 
and Wm. Grisold (trading as Yeoman & Co.), electrical engineers, 8 
and 9, New-street, London, E.C., has been dissolved. Debts by Mr. 
Boucher, who continues. 

Harold Hastings and Thos. Chas. Roberts (trading as Hastings, 
Roberts & Co.), electrical and general! enginecrs, &c., Barcelona. and 
27, Queen Victoria-street, London, E.C., have dissolved partnership. 
Debts by Mr. Н. Hastings, who continues as the Peninsular Enginccr- 
ing Co. 

Mr. T. А. Nunwick has removed to 32, Princes-chambers, John 
Dalton-street, Manchester, where he will represent Messrs. Dorman & 
Smith (switchgear, water-tight fittings and electrical accessories 
makers), and other electrical firms. The telephone No. remains 7288. 


Electrical Accessories.— Messrs. A. Reyrolle & Co. notify that they 
have ready a large number of lantern slides illustrating their various 
manufactures, and as many of these are of interest to engineers con- 
nected with mining, power installations, central station work, &c., 
they would be glad to send sets on loan for use in connection with 
lectures at colleges, engineering society meetings, &c. | 

" Venner Signs."—'' Venner Signs" have been employed to 
surmount cinematograph displays of the “ Daily Chronicle " and 
Daily Mail” at Croydon, Shepherd’s Bush, Islington, Aldwych, 
Fleet-strect, Clapham-road, Hammersmith, &c. Similar signs 
displaying names of candidates have been utilised in various parts 
of the country. These signs are not large, but owing to their 
peculiar optical properties they can be seen at a considerable distance. 


CATALOGUES, &e. 


Direct, MOTOR DRIVING oF AUTOMATIC TELEGRAPH APPARATUS, 
—We have received from Messrs. Siemens Bros. & Co. a pamphlet 
dealing with this subject to which we hope to return in more detail 
later. A full description is given of the direct motor driving of 
automatic telegraph apparatus on the Mulligan system. One of 
these scts has been installed at the Central Telegraph Office in 
London, and there is also one working in Messrs. Siemens show- 
room at their Woolwich works. They will be pleased to show the 
apparatus to anyone interested at any time by appointment. 


Sun Rapiators, &c.—The Sun Electric Co. have issued a cata- 
logue dealing with their electric radiators and cooking apparatus. 
A numbcr of these patterns are listed and full details are given of 
their capabilities. | 

А lcaflet has also come to hand from the same company dealing 
with electric locks. 

ENAMEL INSULATION.—Messrs. Connolly Bros. send us a pamphlet 
and price list dealing with their enamel insulation. This pamphlet 
is of the text-book type, which is becoming so usual, and contains 
a great deal of useful information on the subject of this type of 
insulation and tho uses to which it may be put. At the end of the 
book are given details in various sizes of enamel insulation made by 
this means. 

AUTOMATIC SPEED CONTROL ОЕ FRINTING MACHINERY, &c.— 
Messrs Kohler Bros. have ready a pamphlet dealing with this subject. 

ELECTRIC CaPsTANS.— The Union Electric Co. have ready several 
pamphlets dealing with this subject. 

ELECTRIC ILLUMINATING Devicres.—The Electrical Co.'s latest 
lamp department catalogue deals with several new specialities in 
connection with electric illuminating devices. 

ALUMINIUM SOLDER.—We have received from the Standard Alloys 
(Ltd.) two pamphlets dealing with their S. A. L. aluminium solder. 

А pamphlet on the same subject has also come to hand from the 
Premier Type Foundry. 


Diaries, Calendars, &c. Amongst the useful diaries for 1910 which 
have reached us we have to acknowledge the pocket diary of the 
Commercial Cable Co. 

From Messrs. Evershed & Vignoles (Ltd.), of Acton Lane Works, 
Chiswick, W., we have received a useful desk blotting pad, combined 
with woekly memoranda slips and monthly calendar. The whole forms 
en effective reminder of the company's manufactures. 

From Messrs. W. and T. Avery. Ltd., Birmingham, we have 
rcceived & useful hanging calendar with monthly tear-off shects and 
large conspicuous figures. The calendar forms a good advertise- 
ment of the companys manufactures. | 


From the Morgan Recve Co., Newgate-strect, London, comes a 
useful ruled and lettered card for tclephone numbers. This is one of 
those useful articles which the business man is too busy to prepare for 
himself. 

The Brush Electrical Engineering Co. have sont us a tcar-off 
calendar, w.th the daily leaflets; mounted on a strong card. 

From Enginccring Instruments (Ltd.). Darlington, we have 
received a hanging card calendar, with monthly tear-off shects. 


BANKRUPTCIES, LIQUIDATIONS, &c. 

Robt. Edwin Walker, electrical engineer, &c., Eign-road, and 16, 
Widemarsh-street, Hereford, has been adjudicated bankrupt. 

The Telautograph Co. (Ltd.) is being wound up voluntarily, and 
Mr. F. A. Bagnall, 31, Budge-row, London, E.C., is liquidator. 

The Himalaya Electric Railway (Ltd.) is being wound up volun- 
tarily. The liquidator is Mr. W. W. Turner, of 28, Chapel-street, 
Liverpool, at which address а meeting of creditors will be held on 
Jan. 25. Claims to Mr. Turner by Feb. 24. 

The first meeting of creditors of Peter Smith, electrician, 18, Mill- 
street (lately of 9, Legh-street), Warrington, will be held on Jan. 22 
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at the O. R. s, Byrom-street, Manchester, and the public examination 
on Feb. 4 at the Court House, Palmyra-square, Warrington. 

The Unity Motor Electrical and General Engineering Co. (Ltd.) is 
being wound up voluntarily. A meeting of creditors will be held on 
Jan. 25 at the office of the liquidator (Mr. J. G. Taylor), 28, Baldwin- 
street, Bristol. 

Meetings will be held on Feb. 22 at the offices of the liquidators 
(Messrs. E. А. Lazarus and F. Thursby), 62, London Wall, E.C.. to 
receive accounts of the winding up of La Capital Tramways Co., Ltd., 
La Capital ( Extensions) Tramways Co., Ltd.. La Capita! Traction 
and Electric Co., Buenos Ayres Ltd., and thc Buenos Ayres New 
Tramways Co., Ltd. (In liquidation). 

A receiving order has been made against Joseph Platt and Richd. 
Bleasdale, electrical engincers, Victoria-street, Bolton. The first 
meeting of creditors will take place on Jan. 28 at the O.R.'s, Byrom- 
strect, Manchester. and the public examination on Feb. 2 at the 
Court House, Mawdsley-strect, Bolton. 


PATENT RECORD. 


APPLICATIONS FOR PATENTS. 

Note. —The undermentioned Applications (except those marked ) are not open to 
public inspection until after acceptance of Complete Specifications. Those marked ° are 
open for inspection 12 months after the date attached to them, if they have not been published 
previously tn the ordinary course. Names within parentheses are those of communicators 
of inventions. When complete Specification accompanies application, an asterisk is affixed. 

December 20. 1909. 

29.706 Luckow. Regenerating storage batteries.“ 
23,719 Kervin & JAMES WHITE. CHETWYND & CLARK. Magnetic compasses. (Date 

applied for, 19 8 99. Comprised in application No 19,057, dated 19,8,29.)* 
29,773 МіррівріТтсн. Preventine corrosion of electrical terminals. 
29,785 B.T.-H. Co., Hastincs & Wise. Controllers for electric motors 
29.789 ELECTRIC Ex ORT WERKE С.м.в.Н. & GoTTscHaALcK. Portable electric lamp.“ 
29,797 Brown. Tramway brake blocks.* 


December 21, 1909. 
29,801 Bros. Automatic telephone exchanges. 
29.861 PEARCE-TowL. Electrical switches. 
29 862 HuBBARD & PEARCE-TO WI. Control of secondary batteries. 
29,373 Meszaros © FAwns. Coloured central reflector in electric filament lamps. 


December 22, 1909. 
29.944 SUNDERLAND & PILLINGER. Control of engines, dynamos and batteries. 
29.953 Hirst & Taytor. Electric conduit systems. 
29,954 Berry. Electrical heating apparatus. 
29.958 DUGDALE. Lighting systems of clectric tram and like cars 
29.963 AMERICAN AUTOMATIC TELEPHONE Co. & GoopRuM. Telephone systems.“ 
29.985 Brown. Telephony and telegraphy. 
29,995 Creiren. Electromechanical power transmission. (Date applied for, 24 12,08. 
Addition to No. 4620.08.) . 
30,000 Reason & Reason Mrc. Co. Electric flasblieht device. 


December 23. 1909. 
30.008 WcoopHousE. Holders of incandescent elcctric Fight lamps. 
30,030 LereL & Burstyn. Production of pulsatine high-frequency electric currents. 
(Date apnhed for, 23 12 08.)*t 
30.051 Reason & REASON Mro. Co. Time switches. 
30.085 Hitt. Incandescence electric lamp and shade holders. 
30,093 Н:ввевр. Coin-freed mechanism for electricity meters. (Date applied for, 
23.6.09. Comprised in application No. 14,758, dated 23.609.) 
December 24, 1909. 
30,101 Turner & Fenwick. Contacts for contact-breakers. 
30.142 B.T.-H. Co., Gray & Rocers. Electric meters. (Addition to No. 12.689 O.) 
30.163 SrAGNOLETTI & Joyce. Circuit-breakers. (Addition to No. 526.09.) 
30.176 ALLMANNA SVENSKA ELEKTRISKA AKTIEBOLAGET. Electric machines. (Date 
applied for, 12 7,09.) 
30.177 Sig5gNBERS. Telephon? receivers or attachments therefor. 
30.184 ScuurTz. Switches for electric circuits. 
30.185 ScHuttz. Switches апа circuit-breakers. 
30.208 Fynn. Alternate-current motors.“ 
30,216 ScHRODER. Electric time switches.“ 
December 28, 1909. 
30.262 Wittek. Controlling electric motors.“ 
30.291 Bray & Bray. MARKHAM & Reiss. Multiple switches and the like. 
30.305 ee Electrical alarms. (Date applied for. 28.12 O8.) f 
AYERS. Control of alternatine electric-current motors. 
30.322 Savers. Alternating electric-current generators. 
30,331 STEVENS, Stevens & Lampert. Brush-holders employed in electrical apparatus.“ 
30,333 Fitz. Electric generating machines. 
December 29. 1909. 
30.352 С: АРКЕ. Telephone instruments. 
30,375 WirzENMANN. Armouring cables of the like. 


NEW COMPANIES, STATUTORY RETURNS, 
MORTGAGES AND CHARGES, &c 


NEW COMPANIES. 

EBRO LIGHT & POWER CONSTRUCTION CO. (LTD) (106,973.)—Reg 
Jan. 13, capital £100,000 in £1 shares, to carry on the business of elec- 
tricians, engineers, promoters and workers of tramways, railways, 
electric, hydraulic and other works, &c., and to adopt an agreement 
with A. Parrish. Private company. 

REID BROTHERS ENGINEERS (LTD.) (105,918.)—Reg. Jan. 18, capital 
£ 50.000, in £1 shares, to adopt an agreement with J. Reid and E. J. 
Reid, and to carry on the business of electrical, telegraph and tele- 
phonic engineers, manufacturers of cash carrier systems, pneumatic 
tubes, &c. Private company. First directors : J. Reid and E. J. Reid 
(both permanent). Reg. ottice: 12, Wha f. road, City- road, London, N. 

WESTERN ELECTRIC CO. (LTD.) (106,921.)—Rey. Jan. 10, capital 
£500,000 in £5 shares, to acquire the business and undertaking carried 
on in the U.K. by the Western Electric Co. (of Chicago, U. S. A.), and 
to carry on in the U.K. or elsewhere the business of dealers in tele- 


phones, telephonic, telegraphic and electric lighting apparatus, instru- 
ments and machinery, electrical cables, wires and goods, electricians, 
Ke. Private company. First directors: F. R. Welles, G. E. Pingree 
and A. Williamson. 


STATUTORY RETURNS. 

Т. W. BROADBENT (LTD.)—Return to Sept. 5, 1€08, gives capital as 
£5,000 in 440 preference and 560 ordinary shares of £5 each, all of 
which have been taken up. £5,000 has been received. Mortgages 
and charges nil. 

AUXILIARY ELECTRICAL CO. (LTD.)—In return to Dec. 20 capital 18 
£70,000 in 14,020 shares of £5 each, all of which have been taken up 
2 guineas per share has been called up and £29,400 has been received: 
Mortgages and charges nil. 


MORTGAGES AND CHARGES. 


SUNBEAM LAWP CO. (LTD.) -A memorandum of satisfaction in full 
on 15th Feb., 1904, of second debentures dated Nov. 27, 1902, securing 
not more tlan £6,009, has been tiled. 


RECEIVERS. 
РН(НЇХ ELECTRIC HEATING CO. (LTD.)—S. A. Sillens ceased to act 
аз receiver or manager on Dec. 31, 1909. 


UNITY MOTOR, ELECTRICAL AND GENERAL ENGINEERING CO. 
(LTD.)—A notice of the appointment of J. G. Taylor, 23, Baldwin- 
street, Bristol, as receiver on Jan. 4, 1910, under powers contained in 
debentures dated July 4, 1908, and Feb. 6, 1909, has been filed. 


— 


CITY NOTES. 
—— 

MEMORANDA (Jan. 20).— Bank rate 34 per cent. (January 20, 1910) 
Price of silver, 24,4. per oz. Consols 824—82} for money and 
for account. Consols Pay Day, Feb. 2; Stock and Shares Continua- 
tion Days, Jan. 25 and Feb. 8; Ticket Days, Jan. 26 and Feb. 9. 
Pay Days, Jan. 27 and Feb. 10; Mining Shares Carry Over Day, 
Jan. 24, 

Prices oF METALS (London).—Copper, cash, 601! ; three months 
61i. Lead, English, 14--143j; foreign, cash, 1515; three months, 
13}3—14; Spelter, cash, 231 —2353. Tin, English, 145—147 ; foreign, 
cash, 1471 ; three months, 143—149}. Iron, Cleveland, cash, 52/-., 
and three months, 52/114. Magnet Steel (price supplied by W. F. 
Dennis & Co.) £55. 


CENTRAL LONDON RAILWAY CO.—The directors have declared a 
dividend of 3 per cent. per annum for the half-year on the ordinary 
stock, giving 4 per cent. per annum for the half-year on the preferred 
stock, and 2 per cent. for the year on the deferred stock. £2,040 has 
been added to reserve fund (bringing the total up to £100,000), leaving 
£3,342 to be carried forward. 


COMPANIES ТО BE STRUCK OFF THE REGISTER.—The following will be 
struck off the Register of Joint Stock Companies unless cause to the 
contrary is shown before April 18 :— 

Autom/tie Telephones Со. (1903), British Electric Separating Co 
(reg. April 20, 1904), Carbon (New) Synd., * Everyday Electricity ” 
Publishing Co., Garcin Renault Electric Cars & Accumulators, Kryptol 
Synd., Northern Electrical Supply Stores, Reliance Electric Co. 


DIRECT UNITED STATES CABLE CO. (LTD).— The report of the directors 
for the six months ended Dec. 31 last states that the half-year's revenue, 
after deducting out-payments, amounted to £60,338. 2s. 2d. compared 
with £50.335. 9s. for the corresponding period of 1908, a difference of 
£4,002. 13s. 2d. in favour of the half-year under review. Working and 
other expenses for the same period, including income tax but exclusive 
of cost of cable maintenance, were £25,290. 6s., leaving £35.047. 16s. 2d. 
as net profit, making, with £3,595. 15s. brought forward, £38,643. 11s. 2d. 
For the corresponding period of 1908, working expenses and other pay- 
ments amounted to £25,357. 8s. 5d. Interim dividends of 4s. per share 
for the quarters ended Sept. 30 and Dec. 31 (together amounting to 
£24,284. both tax free) have been declared, and after setting aside £7,500 
to reserve, the balance of 46.859. lls. 2d. has been carried forward. 
Reserve has been debited with £4,514. Os. 8d. cost of cable maintenanee 
and £1,500 cost of land at Ballinskelligs Station, and after being credited 
with interest on investments, profit on sale of securities, and amount set 
aside from revenue, the balance now amounts to £521,698. 5s. 6d. 


EASTERN EXTENSION, AUSTRALASIA & CHINA TELEGRAPH CO. (LTD.) 
The interest on this company’s 4 per cent. mortgage debenture stock for 
the half-year ending Jan. 31 will be paid by warrant on Ist prox. The 
stock register will be closed from 26th to 31st inst. inclusive. 

METROPOLITAN RAILWAY CO.—The directors recommend a dividend 
upon the ordinary stock for the past half-year at the rate of рег cent. 
per annum, carrying forward about £6,000. A year ago a dividend of 
10s. per cent. was announced on the ordinary stock. 


MEXICO TRAMWAYS СО. — Тһе directors have declared a dividend of 
14 per cent. for the quarter ended Dec. 31. 

STOCK EXCHANGE NOTICES.— The Stock Exchange committee have 
ordered a further issue of £17.826 sterling 500 vear 4 per cent. debenture 
stock of the Commercial Cable Co. to be quoted. The committee have 
been asked to grant quotations to £2,000.000 44 per cent. first and 
general mortgage 30-year London issue bonds (in lieu of scrip) of the 
New York Telephone Co. and a further issue of £50,000 4 per cent. redeem- 
able debenture stock of the Oricntal Telephone & Electric Co. 


_ 4. 
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ELECTRIC TRAMWAY AND RAILWAY TRAFFIC | ELECTRICAL COMPANIES’ SHARE LIST. 


RECEIPTS. 


Фә 


МАМЕ. 


Week fine. or Dec. AGORBOATE. | 
LINE. Е ended. 8 (a) No. T Amount ШЫ i | SEEN 
| weeks. a 1 2 gn" v 
£ £ £ | | Electricity Supply. Е s. d. est. | est. 
F jan. 7 225 51 1 25 e Pe ел озы л ЖО 
Anglo-Argentine . dos ST „ 14 41,872 | + 2,748 2 86,113 + 5,799 | 10| 4/6 Do. р са per Cent. Cum. Pref............. 9 4 10 O | Feb, Aug M 
Ayr Corporation ........ » 15 1 ен 35 10,888 = 152 10| % . Pu Cent. Cum. Second Pref. ...... 514 0, Feb, Aug * 8 
Baker St. & Waterloo Ry... „ 15| 3610 150 2 7095 155 70 Do. 4j per Cent. Deb. Stock (red.) . 4 5 6, Jan, ЈШу | .. | .. 
„„ „ Ту во “AOC A 150 — 10: . Shares... 515 9! April, Ось! .. | .. 
Barro“) . "^ ыл] 20 T 13] 1 20 + 13 | 41% Еа Do. stDebs....| 91 —94 |415 Э May Nov | ..; .. 
Bath Electric Trams, Ltd...) 12 641+ 5| 2 138 + 9% /6 8 & аа Elec. Sup. Ord. 1—7 6 9 О | Масћ....1 Ж 7 
Birmingham Corporation . | » 15 6,897 + 519 42 | 277,499 i+ 9,599 5| 3/6 per Cent. AE TORRES 71—7 410 0 Маг, Ѕер | .. 5 .. 
Birmingham & Midland....| Dec. 31 974 | + 138 52 | 44291 + 734 4% Centra ec. Su 6 Guar. Deb. Stock; 93 —102 | 318 6 | June, Dee 
Blackburn Corporation .. Jan. 12| 86614 5] 42 | 45872 |- 1,375 | 2/6 | Charing Cross ( . End & City El Sup. Co 4—4} |5 9 О Feb, Aug 7 s 
Blackpool and Fleetwood . „ 15 205 | + 9 2 447 |+ 11 2/3 ES 4 per Cent. Pref. ................ 417 0 | Feb., Aug ИТ 
Seiad St. Anne's & Lytham 5 B 173 | + 2| 11 2016 4 42 o. per Cent. Deb. Stock (red.) ...... 4 1 0 Jan, July 964. ,, 
1 Bolton Corporation. „ 16 2,162| + 142 42 7,856 |+ 724 [St. | 44% 85 4j per Cent. Deb. Stock (red.) 476 A 1024. .. 
Bombay ................ Dec. 16 841.745 | + 22,730 50 fl. 924,875 ＋ 102,435 2/3 | bea Ee шпаа taking Hirn Cum. Pref. 512 0 Man. July | P 
Bournemouth Corporation.. Jan. 12 1415| + 74 41 | Өл |t 802 2/0 “Веза Elect ie Supply Lo od 6 0 O|March....| 3 | e 
Bradford Corporation...... „ 15| 4,561} + 355 41 | 202587 | 7,611 [St. 44% Do. 4j per Cent. Deb. Stock (red.) 4 9 0! June, Dee 
Brighton Corporation..... „ 16 7 + 17 142 40,819 + 19 10| 5/0 | City of London Electric Lighting о 511 6| Feb, Au 
Bristol Trams & Carriage . y; 14 5,446 + 528 35 203,711 + 13,734 6/0 Do. 6 per Cent. Cum. Pref. PP 412 0 Jan, July 123 
Burnley Corporation IE 35 15 1,224 + 129 2 2,459 + 236 5% Do. Ў E» Cent. Deb. Stock (red. ) ооосеево 4 0 9 une, ec 6 5 
Burton Corporation „ 16 245 | — 2| 42 11.110 — 18 44% SN t Duri Cent. 2nd р, Stock (red.) . 480 Јат, July | «| 
. Bury ation » 12 1,057 | + 65 | 142 48,367 |— 171 vs D E of Durham Elec. P. D. Ord......... "i pril, Oct | .. à 
Calcutta Tramways Co..... „ 15 858,372 — 10 2 «109,262 |+ m1,280 | 5 5% | Coo Cent. non Cum. Pref. ene 7 8 о | Арі, Oct| .. |... 
Camborne-Redruth ...... „ 15 144 | + 2 239 |+ 2 4 unty of London Elec. Supply Ordes sw 6 0 0| Feb, aug |.. 
Cardiff Corporation "i . ase М | 6/0 55 6 per Cent. Cum. Pref. ;; . IL 5 8 O| Mar, Sept тор 103 
СауеһШ.................. 5 57 + з! 1 52 |+ 3. 449% . 4j per Cent. Deb Stock (red.) 4 5 O| Jan, Ju y 100% 
Central London Railway B s 15 5,60? I 54 2 11,139 ote 215 44% eae Second Deb. Stock rrr „ 66 „6 о е 4 9 6 May, ov 997 Е 
Charing C., Euston & Listed „ 15 3.970 + 95| 2 920 + 165 I Co. Ord. 512 6| April Get 
-Chatham & Dist. Lt. Rys. ..| „„ 13 772 ＋ 19 2 01472 — 58 2/6 | Do. 5 рег Cent. Cum. РтеЁ ............ 413 0 Mar, Sept 
City & South London Ву... , 16 3,331 | + 32 2 6748 |— 61 95 1105 an Ist Deb. Stock (red) ............ 410 0 Feb, Aug nS ES 
City of Birmingham ...... w IT + 98 1 805 |+ 98 4/0 Kong ectric Lighting Ord. . 517 O April, Oct | .. | .. 
Colchester Corporation.. „ 12 167+ 32 2 339 |- 114 EFF 5 6 8 Feb, Aug | «| .. 
Cork Electric Trams Co „ 13 435 T 18 $2 864 |- 20 67o о. Oper Cent. Ist Pref .............. 414 6! Jan July | «« | .. 
Croydon Corporation ...... 2 2 x E 4 % Do. 4 per Cent. Deb. Stock (red.)........ 420 e i, КУ 
Devonport & Dist. Trams. , 7 424 — 44 |- ``6 4% | Kensington & Kngtbe, Со, & Notting Fill 
Dover Corporation „ 15 172|+ 14| 42 8,781 |- 338 Со. (Joint Station) 4% Deb. Stock (red.) . 319 0 April, Oct| .. | .. 
Dublin & Lucan Railway . „ 14 102 | + 2 2 215 |— 14 о; Kent Elec. Power Со..................... 536 jan, uly ß : 
Dublin United ............ „ 14 505|+ 16, 2 | 1038 |+ 337 коздо Шеше n 4 7 Є | Маг, Sept | .. 
Dudley-Stourbridge ...... NE 650 — 6! 1 650 — 60 | 3/0 | De 6 per Cent. Pref,. . . 517 0 | Маг, Sept 4134 4 
Dundee Corporation ...... „ 12 1,141 + 49!+35 | 41297 |— 60 5 Cent. Ist Mort. Deb........... 4 6 0| Jan July | -~ | 
East Ham Council ........ » 15 935 | + 28 | MI 41,873. |+ 4,940 2/6 Do. 4j pe Electric Sup, Ord. .......... 6 1 3| April, Oct | 4i 
Exeter Corporation........ „ 14 277 + 2 42 13904 ‘+ 612 2/3 o per Cent. Cum. Рге!............. 1 4 10 0 ja. July | ee | oe 
Gateshead & Dist. Trams „ 7 1.039 + 88 1 1,039 |+ 88 | St. 34% Do. per Cent. Deb. Stock Ist Mort....| 104 —107 | 4 4 О | June, Dec T 
Glasgow Corporation ...... „ 15 16085 | + 620 233 | 554612 |— 7,682 34% | Do. 31 Per Cent. Mort, Deb. Stock (red) —86 |4 1 6 ja" July .. 
Glossop Trams „ 15 109 | — 4 2 215 — 2 o Midland Elec. Corp. for P. D. 1st Mort. Deb. | 96 —98 | 4 12 0 | June, Dec е 
Gravesend-Northfleet...... 5 186 | + 24 1 186 + 7 % | Newcastle & Dist. Elec. 1.16.44 per Cent. Deb.) 82 —86 5 2 6 | Jan, July T 
Great Northern & City Rly..| 15 1,593 |+ 2 2 3212 |+ 3 na, | Newcastle Elec. Supply Отд............... 3—4} a eb, Aug 4^. .. 
Gt. Northern, Piccadilly, ёс. „ 15 6315| + 339 2 | 12430 [+ 525 5% | Do. 5 per Cent. non Cum. Pref. ........ 4t—43 |5 6 0 Feb, aue 
Greenock & Port Glasgow ..| ,, 7 509 | + 56 1 509 |+ 56 44% | Do. 4i per Cent. Ist Mort. Deb. ........ 100—102}; 4 7 6 | Jan, July | -| .. 
Hartlepool Tramways EN. 217 | + 7 1 217 |+ 7 5% | North Metro. Elec. Power Sup. 5 Morts.. 93 —10114 19 0 es ou d es 
Hastings Elec. TramsCo...| „ 13| 786 + 6) 2 1561 + 49 e 14—134 | 5 6 О | March. ind fs 
Hong Kong .............. „ 15 | $8478 | + $605| 2 | $9268 |+ 81,942 „ JFF 6 —6$ |5 8 O| March. e 
Huddersfie d Corpn. ...... „ 15 1,631 |+ 188 4i 69.546 |+ 3673 4% |} 4 per Cent. Deb. Stock ... . 93—96 !4 4 0 Jan, July : d 
Hull Corporation 33 1 15 2,717 + 224 41 108,722 + 5,024 5 5/0 5. James' & Pall Mall Elec. Ord "P 81—9 511 O eb, Aug ie m 
Ilford District Council. „ 15 484 | + 65 | 43 552 T 1.721 3/6 Do. 7 per Cent. Ртеї................... 7 =7 4 13 4| Feb, Aug e e 
Ilkeston District Council du 75 12 116 6 41 5,526 E 246 | % Do. 34 pe per Cent. 925 Stock (red. ) D 83 —8 4 0 6 ап, July oe PES 
Ipswich Corporation ...... „ 15 345 + 358 42 16.751 + 272 .. | Smithfield Marke ts Electric 155 rds РТТ 1 ж "e eb: L^ Hi .. 
Isle of Thanet Со. ........ » 15 244 | + 19 |15 4516 |— 79 | с nd Sa ist Mort. Stock ted). —* a x. 3, 6 10 0 April ....| 22 
ATTVᷣů³ẽ ͤ ˖˖ i » 7 108 + © 1 : / р EI. RI Be ES os Чын et n = oe 2 ee 
Јано Corporation „ 13 154 4 8 4l Муз ү A. 1| 0/6 | South Metrop'n Elec. Lt. & power Ord. ....|| &— * 414 0 ЕИ } ы 
Kidderminster & District ..| ., 7 83 + 2| 1 83 |+ 2 | 1%; | Do. 7 per Cent. Cum. ref l$— 8 518 0 Feb, Aus 
Kilmarnock Corporation m M 15 133 — 1 55 5,166 Aus 221 i Do. b Ist Deb. Stock (red. ) eecccocscc? i 8 1 1 4 7 0 April, Oct E | as 
Lanarkshire Trams Co. .... н 13 1.131 | + 73 2 2995 1+ 83 2/6 yd liis Earl ош rrr rere eee ei it "nm April, Oct e. XN 
Lancashire United. „ 12 anal + 2| 2| 229 102 2/6 | Bo VVV 2 „Abm. Oct -. | e 
“Leamington "T p 2 M|— 9| I 141 — 9 36 „Do: Ai per Elec. Sup a "Mort A aru 74 x E Ти 9 April, Oct Pulse 
Leeds Corporation ........ „ 156.400 + 380 | 4l ,536 |+ 8206 | 2S | ann 41 ner Cont. Cum Pref... m" ar, Sept zm 
Leicester Corporation „ 15 2208 + 192 2 = T 9220 2/3 | tDo. 41 per Cent. Cum. Ргеї............. 5 —5 2 Jan, July S] E 
rporation ........ „ 15 539 71 | 35 ; 2,4 В 
pu Corporation HN » 15 116 $ 9 42 2125 Hd 385 Electric Railways and Tramways. 
r "IPM 
Live poo Со NE : | 11.325 + 264 3 10 027 + 5 | ee E & Waterloo 40% Perp. Deb. Stock! 95 —97 |4 2 6 Д", July | 96 .. 
andudno&ColwynBayRy. | „ 14| ШО % 4 ою + 52 il oy ath Elec. Trams Pref. Ordi. ice i „| April es ө 
e London County Coundl . „ 1| 40,923 | + 11,948 | 839 [1,474,753 |+ 84397 Me me" cae tat Mart Deb. Stock Geddy c i5 1850 О quud ле эч 
London United 15 5446 | + 207 2 ll, "628 раса hired a lat Dek Steck. © S T0. AP O talt art cue 
Lowestof⅛fft d | u . | 4195 | B'ham & Midland Trams 41 let Deb. Stock. 83 —86 |5 5 6 m. Juli 
Maidstone Corporation .... „ 15 iss — 5 4 i 7 557 — 345 2o ME T 7 pe Ord: „егкен 8}—9 6 13 6 eb, Aug He 
Manchester Corporation.... ds - Е j 40 Do. 4 pe Cent. ШУ РЕ AL. 5 о : 19 г Feb, "A A 
i : te „ы b St | 4% | Do. 4 per vent. eos — e vs vi 
Meus co , , E о ш! lau, epe d 
Metropolitan Dist. Railway. , 15 | 11017 | + 1002| 2 | 21729 |+ 1,789 8 Bent Perpetual Debs... f UE 3 Э) 
М : d > , , , , 5% Do. 5 Cent. Perpetual Debs............. 88 --91 5 10 0 April, Oct | 371 8€ 
Middleton . . WE E е og ee: ын ы 44% | Do. 4} per Cent. 2nd Deb. Ѕіоск........ é5 —69 | 610 О; Мау, Nov | 66, .. 
Nelson Corporation „ 15| 1% + 24] $41 | 574 |+ 27 FV ый 33% 
N Corp. „ 15| 3,700 — 57 41 | 162,595 |- 1,072 47o Do Deter 4 St VCC 65 —88 |411 9 Feb Aus | 673 
Мәҹрогі (Мот). и 15, 66 r 4 per Cent. Debs... ol 102 —104 3:12 6 | Jun, juy | 10) 
Oldham, ОА Pt ” > 32 ч 35 due 20,178 H d 495 | Charing X, Euston & Hmpstd Saf Deo Stk! 93—95 4 4 0 jan, July | 95! 94 
Oldham Corporation „ 16 Léll|- 187 42 76.731 — 5784 | 2/6 City of Birmingham Trams, 5 % Can Рге 41—51 | 4 17 5 pril, Oct | ..  .. 
Perth (N.B.) Corporation =| 12 10+ 1 434 | 5516 |- ~ 22 || 105 4% | cho & зешн London Riy. Con Debs UU Е Е 
Perth (W.A) Elec Trams..| » 14] 1597 - 622 | 3335 |+ 123 || 9% CD. Seer cent. Perg Pret t mde EE Ж ы Б. 
FF й 7 97 | + 5 S. LE 2 % Do. 5 Perp. Pref. (ie) T 108 —110 4 11 O | Feb, Aug ee 
Portsmouth Corporation . » 15| 17% | + 92| 42 | 86961 |t 30% j.. елш О eee | Ben auc 2 
Potteries ................ „ „ Loss| — 63] 1 | 165 |- 8 % De (900 3 5557) с бы et 
Preston Corporation „ 12 703 | + 20 2 Pasa |1 31 5% Do. ^ ee Aas abi a eae eee —103 | 4 !7 6 | Feb, Aug is 88 
Rotherham Corporation. . 13; 54 — 5 41 | 24468 953 || Sta! £18 | бына United Trams, © per Cent. ref. 100—102 318 0 May, Nov | «| + 
Rothesay o cae e. 80 ＋ 17 во 17 | oM Dublin United Dir Tan дары ча VT 
” m: ms Ord......... — i v 
гше Corporation „„ 17 4.374 T 20 {42 | 190,792 n er | .. | Gt. Northern & City Rly. Pref. Ord. (4%)... =p | i Feb, Aug Ad 
Shefheld Corporation cen t " 16 5, 4 253 142 241 188 + 4.445 | 4/0 T 4 70 С. Pf. 8 —81 va Feb. Aug | 5 
Singapore Trams „ 18 35.592 Ь 3773 „„ 49^ per Cent. De ОС tisi 33 —95 |4 4 2 Jan, July | 94} 9 
South Metropolitan 7 7 B 52 : > Т 82 | 5 8. ED Trams, 6% C. P. t @ 1 ó Ма pA E 
South Staff. 7 7 T T К ‚ St. % Do. 4i Deb. ӧѓоск.................... — pni, t 
Southend Corporation ....| „ 12 ы 66| 41 | 21840 |+ 2,988 шынды а $40 * 
uthpor amways...... К 7 231 П jo | 4120. O per Vent. ETel. «eee ә» ^ , 
бешу аке Hyde, jt h. „ 15|  612| — 12 441 | 30480 |E 638 у T ЫК S por Cent Piel Ul] 4-1. 5 9 0 Matter. 
Sunderland Corporation.. „, 16! 1,013 | + 7 | 42 47 464 |— 2.064 5) 1/3 Do. A cer Cent. Deb, rios айан н 1—1 5 0 0, Mar, Sept. 
5 ene | Lanarkshire Tramways sois "MCI, [18 0 Feb, Aug 
Swindon Corporation ыр Y 3 982 |+ 139 | 5% | Lancs. Utd. Trams, 5% Prior Lien Deb. Stk. 650—8} „ Жап July 
CC "caa Bp 3 | сч London United Trams, 5% Cum. Pref. .... 1—2] |, Jan, auß 
TynemouthandDistrict....| „„ 7 189 “ 8 1 189 — 54 4% . 4 per Cent. Ist Mort. Deb. Stock... 60 —65 6 8 0 jan July | e2, 6 
Tyneside Trams Co. „ 12 350 — 26| 2 656 |- 72 „ en e ram а ES s SPRUE: э. 
Wallasey District Council ..| , 15 301 f 14 4 | 38.203 |4 822 11:9: Da P? Deferred .. IT 1: —# e a e 
Walsall Corporation „ 18 55|4 5| 2 i5 + 15} 15% Do 5 per Cent. Cum. Pre... uM „ 
Warrington Corporation. . » B 371 ＋  10| 4l 15716 4 1005 Do. 4 es Ce t. Deb. ek. d E dps m. 517 6 Feb, Aug В 
West Ham Corporation . a - M : St. | 44% рег Rail Co lidated „ 92—95 | 415 9 Jan, July 
Weston-super-Mare ...... Jan. 7 32|4- 1 vise. ch. Gi Stile | toes ß e| 39—392 |1 5 3| Feb, Aug | 20% 3 
Wolverhampton Co. ......| „ 7 372 | — 13 1 372 |— 13 St. 34% pa SP рег T Ce t. Pref кезенинен 66—68 |4 1 Oj Feb, Aug | 7i: e 
Wolverhampton богрп.....| „ 12 921) + 120) 2 | 1,816 |+ 245 [St 3% Do. 3] per Cent. “А” Preference - „„ E са ү corks a 
Worcester оэ... ү 7| 23|— 12 1 73 |- 12 St. 3885 ды Cen jj 
5 Xp. 3) 7 93 n 1 1 93 n 1 St. 3 А Do. 3 per Cent. Convertible Pref. 22 2 6 о 85 —87 4 0 6 Feb, Aug 85i | & 
Yorkshire W.R. Trams d „ 16 1144/4 121 3 366 4 371 St. 31% | tDo. 31 per Cent. Debenture Stock. 91—93 315 3 Jan, July 921 
Yorkshire Woollen District. „„ 7 540 -- 58 1 940 — 98 — 
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TE BUSINESS LAST Wa TE N | 
en NAME. Wed, lran сант. DIVIDEND. | Wegk то | € |Divi- NAME. per сент.) DIVIDEND 
2 |рвмо Jan. 19. | YIELDED. N 4 Jan. 19. DEND — — Ў — E YIELDED, 
2 High- Low 
Electric Railways and Tramways— Continued. | . d. a - 
St. NN at. 1 3} per Cent. “A” Deb. Stock. 90 —93 7 10 6 | Jan, July | ? 
St. politan District Railway Ord.......| 17 —18 4 E , Aug 8 171 E F 2 Telephones. t — d. Xe: C 
E 31%: Do с "Extension Pre (S per VV 7 роо 2$ | Amer. Telephon. & Tslogh. Cap. St. ...... ist —143 | 5112 0| , 74 
^ . | 496 | Do. Coll. Trust $1, Cent. Bds. 4 3 о | Jan, July 
St. 3 Do. "S ази Co мор 75 93 3 18 0 Des jul 754) St. | 4% |. Do, 4% Cons. Bonds 19. 107 — 109 | 3 13 3 * 
" рег n nso ета» > шу ss Yb] S70 |] Чч. OB o MIS, DOINGS 1% | 
St $ Do. 4 per Cent. Midland Rent-charze 99 —102 3 18 0 ап, July s$ 13 56 Aoo Portu ee Tel. 5% 1st - Db. Stk. * ДАТ, 4 Mar, си 
St Cd gw ore or e жура tid 21 148118 ; 2, I 10/7; Morte Vi oping Ord... exeee| d—13 „ 14 0 Nov .... 
St | 4% | Do. 4 per Cent, Ditto. ... Cum: Pk. Nube. o) A E ie e, ET en 084 511 6 | Feb, Aug 
i| Lo | Potteries Electric Traction Or T 21." 5 GEL S |e: SE | 6 | Nae bet W 123 —125 | 4 16 0 | Feb, Aug 
1 Do. 5 per Cent. Cum. Pref азе! 6 14 0 | Feb, Aug ‚| I 10) 6/0 | ро. 6perCent. Cum. Ist Pref......... iat 5 6 6| Feb, Aug 
St. 41 Bo. 44 per Cent, Deb. Stock.. 5 2 6| May, Nov | >. |... 410) % | Do. 6perCent. Cum. 2nd Pref......... 10—11° | 5 9 о | Feb, Aug 
1) 0/7; | S, Met. Elec. Trams. & Ltg. 6% Cm. Pref. 912 O | Feb, Aug | -- . 5.2/6 | Do. S per Cent. non-Cum. 3rd Pref..... 5458 |4,8 0 Feb, Aug 
St. | 4% de 4 per Cent. Deb. Stock en 5 12 5 Jan, July | >. |... t. 31% Do. Deb. Stock 3} per Cent. (red.)....| 98 —102 3 i0 О June, Dec 
100| 56 Sunderland Dist. Elec Trms 5% istMiDb.| 66—71 5 19 0 Jan July | cc Бе Do. , 4 per Cent. Deb. Stock (red... , 99 —101 | 3 1e 6 Jan, July 
| _..` | Undergd E. Rys.Lon: 6% at мр 2 жа v une, Dec ТЕА Er oji Oriental, Telephone Со. абу. Н 255 0 s 167 о арин 
28 A : ne r Lien B үн с-да. ЕШ d (d x 89}, "vil 1| 0/7% Do. 6 per Cent Cum. Pref. ........ 1$4—1 411 0 | April, Oct 
A* | Do 4 per Cent Ist Power Ho. Dbs. ..| 3974—99} js - |.. (St | 4% Do. 4 per Cent. Red. Deb. Stock 8, —88 1411 О Jan, July 
.. | Yorkshire (W.R.) Elec. Trams. Ord... .... ёа March .. | = | ++ [St 4% Telephone Co. of Egypt 4% Db. Stk. (red.) 99 —10: 49 2 Jan, July 
r d "3 > сз | 2. | 5 3/0 | United River Plate $17 5 12 3 July .... 
бена. 292 ^x 3-2 5 80 e$ 5 2/6 Do. S te at Ga. Pref. Жы ў — 4 9 0 June, Dec 
А ans И esa: дал, Tuy St. | 4% | Do. 4 Deb. St. Red. 102—104: 4 6 0 | Jan. July 
E EI ic vow wav Ac. n i ‘ 1 1011 4 eee „„ ая я я : A 
4% Ancho Cable Co. 44 % Deb. Stock ....| 100 —1 э T WE 
vi Aron Electricity Meter Ord...... „жу Ж ые ON E | 5 Financial, Investment, &c. ? 
1 n Babcock & Wilco BREE ү = 4 H 3 April, Oct | 44) 433 5 3/0 Globe Telegraph & Trust sc Pref... 1648 i 18 g D ae 
%*! ЩЩ, F — e» 2 ee § 4M) „„ | MIVMO eien ail OF Ius *""* o! Ө А 
У 3 1 71% .. [10 3/0 | Do. 6perCent. Prein 2 —123'] 4.6 9 | Sp,DcMrJu 
ү "бо. e per Cent lere . E : i ; July, iy 410 ete | Submarine Gables Trust (Certs . . 123—131] 41t 8 April, Oct 
А per Cent. 15ї e ч — an July | °° | >» T ` 
4 $ British Thoms’ n-Houst'n 4 % Ist Mt.Db. 3 416 0 Mar, Sept 25 Eas — en обла e veda "gr , 
Pd estinghouse 6 per Cen — b eb Aug 35, 85 ways, Tramways, oe TT 
6 ^ 6 per Cent. Prior Lien Dbs. (rd.) 95 жк, 6 0 0 „* wE ээ 5 2/6 Anglo-Ar ntine 5% Cum. Ist Pref. . + PR 4 а —4 b 5 6 3 April, Oct 
t. 4% | Do. 4 ау могі Deb. Stock...... 47—51 |7 16 O | Jan, i aia} L 2/5 | Do. Coh. ‘Sat Be eoo ote eem 4111 31 Jan july 
yov 7o Perp. Ist Deb.Stock| 41 —46 2 18 0 | Mar, Sept N+ Ist 45 | Do. 4 F 74—92 4 7 0 june, 
Perpetual 2nd Deb. St k. . . . 29—29 115 18-7 | Jan, Tuy | inl ** Be ad | Do Hi SN 941—% 113 6 .. 
Callender P tuin | te A i-e pe } Auckland Ble Trams. 5% Deb. (red.)... . 102 —105:| 4 15 0 | Jan, July 
2/6. Do. 5 per Cent. Cum Ж eee ee [| E H an, uly / .. 5 3/6 Brisbano Electric Trams. пуезї. Ord . 6 — 4 7 6 ay ere. 
у ‘th Do. 4} per Cent. Ist Mort Debs. (red.).. 1 14 6 О | Nov, May HUBER 5| 2/6 . 5 per Cent. Cum. Prei. 44—5 416 0 Мау, 
I, Castner-Kellner Alkali Со............... 2 E 5 12 0 | May, Nov i 2 St. 4% 41 per Cent: Db. Prov: Сера. 99 —192 4 2 0 jan, шу 
44% | Do. 4i per Cent. ist Mort. Deb. (red)..| 105 —108 | 4 3 9 Feb. Aus t. 8 Pu dpi Ël.. Rly. Df. Ord. ...... 141 —145:| 5 10 6 | Mar, Sept 
7 d. Chadburn's (Ship) Telegraph Ord * 8 eee 115 6 11 9 arch ** 2 oe St. 6 1 Do. Pref. Or Stock E S а NISL 12! —]125' 4 16 0: May, Nov 
0/2; Do 6 per Cent. Cum. Fre. . e| dH |5 6 6 | April, Oct | :; ++ Бе! 5% | tDo. 5% Con Per». Pref. Stock 108 —111 1410-0 | Jan, July 
[Mi Consolidated Electrical Со s...... —— n i1 7 0 9 pes: E KL se 40 4 o/ Do. per Cent. ist Mort. Debs. wo o = x 102 —]04 4 7 0 pril, Oct 
УР. Consolidated Signal Со................. "4; : : ^ * il € MEA o 1р. Vancouver Power Debs. ........ 100 —103 | 4 ; 6| Jan, July 
0/71 | Do 6 per cent. Cum. Frl. n: -? pril, Oct "5 [141% | Do. 144% Perp. Con. Deb. St.. 1024—1044} 4 0 6 
3/0 |*Crompton & Co (Nos. 1 to 85,000) ...... — 15 0 O | Jan, July ix St. g>! Buenos Korte Lacroze Trams iat Mt. Db. —99 5 0 6 Mar, Sept 
5 Do. 5 per Cent. Ist Mort. Debs. eed 88 —91 510 0 an, July s ** Бу 6 | Buenos Ayres Port & City Tram, lst Mt 
0/7; | Davis & Immins . . . . —! ss ar, Sept | |. Di. SUE ыа oce Lai epa P d 9341—95 | 6 є o| Feb, Aug 
r te |818 8 Fr... =: [s| 2/0 | Calcutta Tramways (i 10137,610)........ 4—5 |4 0 0 Mar, Sept 
MIEL ЫР 6 pe, Cont Сиш. Рт залазе: 5 жы? ЧЕ on | Баре. .. hool 2/76 | Do. 5 per Cent. Cum. Frei. 4—4 s 2 6| Jan, ) y 
t. 4% | Do. 43 per Cent. De b. Stoc S 98 —101 9 den July .. 144% Do. 4% Ist Deb. Stock (red)......... 99 —] 4 80 an, July 
5| .. | Edison & Swan United (" А S0 i pd.)  $—$5 4 d. Aug) Б Cape Electric Tram Shares ............ — ў 20 TE 
bb 1—1} |93 О| Fe. Aug | ·- | .. PY! us Gi of Buenos Ayres Trams бо. (1364) Sh 4 41 o % 
t. H4 Do. 4 per Cent. Mort. Deb. Stock (red.) 61 —65 5 16 0 | June, Dec Bt 4“ Ро. PO Dub. йа: з 3; —100!4 0 0 June, Dec 
t| 5% | Do. 5 per Cent. 2nd Deb. Stock. ..... 81—84 |519 0 Маг, Sept | =; . 8 Кел —ы STe 6% iat Mt ö. —99 |5 1 0| May, Nov 
è t Edm undson S Elec. Corp. Ord s'est t n — .. gan, y 1. + 100 5 Electric Traction Co. of Hong Kong 5 per E 
5| ..| Do. брег Cent. Cum. Pref. .......... — "d ay, Nov | 25| + Cent. Ist Mort. Deb nns... во —83 |6 о o June, Dec 
t. 44% | tDo. 44 per cent. Ist Mort. Deb. (red.). 55 —58 | 7 15 0 | Jan, July } z 1! 5% |tHavana Elec. Ry. Con. Mt. 5% $1,000 5С 
| 2| .. | Electric Construction Co. tk — R * an, July | zm pear Cot, BOS 2} у ЫЗ ыу sua ce 951—981 | 4 13 6 | Feb, Aug 
212091 | Do, 7 per Cent. Cum. Fref........... 10—19 jo 4 0| Jur... | „ Eu] oe Elec Trama S —1 a T 
5t. 4% 1Do. 4 per Cent. Perp. Ist Mort. Debs... 61 —66 6 * 0 Jan, July d | .. 100 5 5 per Cent. t A ma Deb. Stock "RA 644—990] 5 3 6 i uly 
5t. 5 Ferranti Ltd. 5 per Cent. Ist Mt. Db. St. 64 -—69 2 00 ee Ra | . 5 6 Do. 6 per Cent. B" Ditto 73 —77 312 0 an, uly 
P 5/0 | General Electric (1900) 5% Cum. Pref 7i =, $ 1 6| June, Dec "| ** |. 5| 5/6 | Lisbon Elec. Trams. Ord. ENE а 15—124 0 6| July .... 
4% | Do. 4 per Cent. Ist Mort. Оеба........ 60, |412 0 | Mar, Sept ix^ iz 0/7; Do. 6 per Cent. Cum, Pref. .......... 1—1} |5 6 6| Jan, July 
t EU Henley's Telegraph p" Ord... ...... 12 —12{ | 5 % .6 | Feb, Aug | 5àl sait 5 Do. r Cent. Reg. Mort. Di Lie. 100 —104:| 4 16 О | Jan, July 
dase | De. 4l Der Cent fet Mort. Deb. Stock —9b.|i 3 6| Feb, Aug 50) SERE 8 | Madras Elec. Trams $% Deb, Ste. 98 —100:| 5 0 0| Jan, July 
10 115 Br ist Mort. Deb. Stock | 104 —106. 4 3 .0 | Mar, Sept 158 ii [T 54 | Manila Elec Ry. $1,006 Cold Bonds... 97 —99 5 1 0| Feb, Aug 
lo 15/8 | India Rubber, Gut, Fer, йс, Works... 15—15} 6 3 0 Feb, Aug #00] $13 | Mexico Trams Co. Com. St. ......-....- 125 —127 | 415 9| - 
10 50 Do. 5 per Cent. Cum. PN зада се» 104—10$ | 4 i2 0 T d z xat 7 o 7 244—951» 5 6 6 * 
M Нар hte Do. Gen. Con. Ist Mort. 5% Cold Віз.) 924 A 
00) 4% | Do. 4 рег Cent. Debs. (тей) ....... и.) 96—109, 4 2 <O | April. Oct 4» | Do. 6% 50yr. Mort. Sd 91—93 3 1% 24 
Ee Doi dl БЕ" pe NP enn . Bt | d | Montreal St. Ry. Sterling å} per Cert 
ноо Ушан en NÉ. „ : Debs. (1922) (Nos. 601 to 2,000)........ 103 —105 4 6 0 | Feb, Aug 
DM, | Me. б per Cont, Uum. Prab sasse ses. git zs ау, ev | ols | [St 4% Do. do. (Nos. 1 to 4600) ........ 102 —104 | 4 6-6 4 
A Do. 4j per Cent. Регр. Deb. Stock. . . . 84 — 6 9| Jan, July ** [ 1| 0/6 | Perth Elec. Trams Огй................. —à | 6 13-4 | May z.; 
“чиге Ч aie A a м . n P. 59% | Do ist Mt. Db. Stock . . . . 10) —103 | 4 17 0 | Jan, July 
* . . —U "t 2 2 ep. ** s.. 0 
3 * N : а 1 88 85 OA ar 93 101 3 19 0 rm Ju e js ys gg ap PAR PE Pat ae. 51—51 5 4 3 x 
00 . r nt. eD. on — — an, шу s. c " a EE рк. € 
1| 1/0 | Vickers, Sons & Maxim, Ltd., Ord. ......- 24—25|4 7 9 Ж 23, 275 10 d reg Nu te Ра ER Sua T 979 a 
1| 0/6 | Do. 5 per Cent. non-Cum. Preference... 14—1% |4 4 3 * 8 Ро Galt Wadd? oo ы cn 944-954 5 4 9 z 
t2 | be i per Cent lot More Dh Sk trod) io] —io3 37 9 | june; Dec iud 100 T 811—866 5 5 6|  - 
it. , А A cl nt. 8 ort. ? r 1 -— 2 une, . . Neh ae ue ee еде 
00 419,| Do. 4} per Cent. 2nd Mort. Deb. trod.) 104 —106 | 4 5 O | June, Dec 1054 1041]-- | $21 эю cy e aie. Light & Power Co. jki 1—153i e 
19 87. 08. рест снн S per Cent. Jat Mt. $500 Db. 1... OL —103 4 17 9| June, Dec 
1 1 um. mu МИ РА — 2 ae .. Us iver DAL е : x 
Bi Do. é & Robinson, Ou. sate theres zh MM Apr, Oct 3 H 100 44% | Toronto Ry. Co. Ist Mt. 44% Ster. Bonds 100 —102 |4 1 0 | Feb, Aug 
5| 1/6 | . 6 per Cent. Cum re | — pr, z 
t. 4% | Do. 4 per Cent. Ist Mort. Debs....... —77 5 40 May, Nov| --| - Colonial and Foreign Electricity 
| Tune 8. | Supply, &c. : EOS 
10 .. | Amazon Telegraph .................... 33—3} T June, Dec | +: | . [| 5 3/0 | Adelaide Elec. S'ply Co. 6% Cu. Prisc 50—51 | 5 4 0 | Mar, Sep 
00 5% . 5рег nt. Bebe r 99 —102 418 O | June, Dec i .. f 10| 6/0 | Bombay E. S. & T. 6% Cm. Pf........... 101—101 | 5 !7 9 T 
D | 8 Antio-Amerea” n 60—62 5 1 9 F., My. As. N 624 .. Et. 41% Do 4% per Cent. Deb. Stk. "ired) ever 2—94 |415 0 | Jan, July 
t. Do. Preferred ....... 22ке; 100#—101;' 5 !8 6 | F,Mv.Ag,N | 2 199) is 23 | Do. 5 per Cent. ane acre Deb. Stock.. 1 | : d : April; Oct 
t | 80 | Da Deferred: 22... cera eoe ease 214—214 | 116 6 . M Ae. N 28. 2li 3/3 | Calcutta Elec. Supply Mg M me e * 
t. 4% Commercial Cable 4 per Cent. Deb. Stk... E6 —88 |411 О |Jn.Ap,]y,O A 881 100 Canadian Cen. Elec. Co. Com. S iH 12 5 Me . 
10 6/0 | Cuba Submarine Ога. .................. 86—91 611 6 | Feb, Aug | 17 100 Si Do. 7% Cm. Pf. Stock .............. 118 — S Z 
10 10/0! Do. . per Cont. . v, d.. M ES. р + 8 Pes НЕ 100 5% ME ERG Alkali Co.(of U.S.A.) 99 —103.| 4 17 6 |. Jan, July 
sh eden shat hs CERAM. У 1 St Mort tL DORE S paa rwr Rue еа — , à , 
8 eo | “oe [peste Cum. Prei... 8 8] |518 0) тту Oct | | 00| 5% | Elect. Development Co. of Ontario 81 —84 5 19 0 КЕ 
50 44% | Do. 44 per Cent. Db... 99 —101 | 4 э О | Jan, July TESI 5% | Elec. Supply Co. of Victoria 5 per Cent. ] Jul 
20 4/0 |tDirect United States Cable 131—144 | 5 16 0 Ja. Ap, Ју,О| 131 138] | | [st Mort. Dab. SE 1... tees ina esee 3—92 |5 8 6| Jan, July 
20 44% | Direct West India Cable 4196 Rg. Db. (rd.). 98; —1004 4 18 6 | June, Dec - .. 9| .. | Indian Elec. Sup. & Trac. Со. .......... 1—1 ee zm 
t. | 25/0 |tEastern Ordinary. . eee 133 136 | 5 3 0 | Ja,My,Jy.0} 135 1331105 144. | Kalgoorlie Elec. Power & Ltg. Ord. ...... 23 РА ЧЕ 
t.|17/6| Do. 2 per Cent. Pref. Stock.......... | —86 |4 1 6) Ja,My, . : # us 10/75 | Do. брег Cent. Cum. Pref. .......... —$3 . prii, 
t. 4% | Do. er Cent. Mort. Deb. Stk. (red.)..| 102 —104 | 3 16 6 | May, Noy | 1931 .. St. 5% | Madras E. S. Corp. 5 per Cent. Constn. April, Oct 
t. | 2/6 еб Nane odenesdaosdes |. 124—128 5 10 O ja. Ar, 17. O 12% 24] Pa ru set ey ct Tob MIRO оа Ye "- 9 40 pril, 
0! 4% Do. 4 per Cent. Deb. Stock | 1024—1041 3 15 6 | Feb, Aug | 100 _.. .. | Melbourne E. S. Co. 6° Cum. Pref. f 33 —38 ex 
5 4% | Eastern and S. Af., 4% Mauritius Sub.Debs, 99 —101 | 4 9 O | May, Nov Teese . | 5% Do. 5% Ist Mortg. Deb. Stock. Ps Bons 900—924 5 7 0 zm 
t3! 5/0 | G.N. (of Copenhagen), with Coupon 78 .. 294—304 | 6 2 0 | Jan, July | 9301, .. 596 Мав. "e Light Co. 5% Ist Mort. As 
4% Halifax & Bermuda 44% 1st Mt. Db. (red.) 984—1004| 4 10 6 pune, Dec : T | Gold Вопӣз ........................ | 80 —82% 4 17 6 m 
A Indo European ы aaa ae | EE В 2 я бее 550 52} 51{[5$ ee Le apy ay his E N X жЕ СЕ 2 1 : z 
апіеѕ Common — а, : А es | .. f Т 7 „Gold nd. — 
0 31 ода асосаи НЫЕ 78 —83 1 10 0 T ASTE ыл $i} | Montreal Lt. Ht. & Power Co. Cap. St. ....|. 136 —140 | 4 13 0 | F,My,AN 
l| .. | Marconi's Wireless Teleg. Co. .......... 3,— ^d .. | April ... і 21 1/7, | River Plate Electricity Co. Ord. ........ 14—1à | 4^8 6 | April .... 
Ю 4% | Pacific & Europe’n Tel.4% Guar. Dbs.(red.) 98 —100 | 4 O O | June, Dec | 1 4 | 1/21 | Do. 6 per Cent. non-Cum. Pref. ...... ater : : ^ d july 
| 1/3 | West Coast of America l1#—1# | 314 O May J .| 5% | Do. 5 per Cent. Deb. о саби» 1 — 32 rit 
0 4% (ое, расно Оба... гезе еса o vsu] 98 —100 1 0 90 jan. July | 8 38 | бонро 6% Pref. (1-20,000) . 21—01 410 6 , 
QU as est Indja ADAMS a. 31-1? T ay, Nov | / re) n ef. ens d соо e таван ‘ oe 
01 6/0 | Do. 6 per Cent. Ist Prei. | 8—91 | 12 6 | May, Nov | 100 $1 |tShawinigan Water& Power Co. Ca, E Y; 6 "July 
01 2001 Do. 6% 2nd Pref. .......... . 8 —9 6 13 4 May, Nov bh. 1 6%) | Dé. "Sper Cent Bd... eroe eon | 9 4 10 - ]ап, 
0 5% Do. 3 per Cont Debs coria voco dX» —102 4 18 O | Jan, July NN | .. [St.|44% | Do. 4 Per Con. Mt. 8 e E m 
O 3/0 | Western Telegrap nn | 133-144 | 517 6 | Mr,Jn,O,D | 14 | 13H|St | 449% | Toronto Power Co. 44% D Ну ^ 
„ 4% | Do. 4 per Cent. Deb. Stock (red.) 101 —103 3 17 6 | June, Bee .. „ fe | 6d. | Victoria Falls Power | Jan, July 
‚ 4% | Western Union Telegraph, $1,000 4% Bds, 103 —106 | 3 15 61 ee ee T 1 Da. (802,081 to 1,700,000) .......... ге ee 
* In calculating the’vield allowance has heen made far cecriad intersect mne ил! [(arereadamnhan t Fe NividenA P Chia fanida Oboe we . ~ . í— Р 
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NOTES. 
— 


Records of Connections. 

IT is surprising that the 8 c.p. lamp should continue to 
figure prominently in statistics of connections, the 
35-watt lamp being substituted in some cases as the basis 
of calculation, although at the present time a carbon lamp 
of 8c.p. would probably have a much higher efficiency 
than is indicated by the above figure. The system of 
reducing all connections, including motors, to their equiva- 
lent in lamps is, however, a relic of bygone days, and we 
hope that it will soon be the universal practice to state 
all connections in kilowatts. At the present time, owing 
to the advent of metal filament lamps, it is extremely 
difficult to keep even an approximate record of the 
number and “ wattage” of lamps installed by consumers, 
We are, therefore, considerably indebted to the engineers 
of the various supply undertakings who have endeavoured 
to provide us with reliable figures for our Tables. The 
difficulty of keeping records of lamps connected was 
emphasised at а recent meeting of the Leeds local section 
of the Institution of Electrical Engineers by Mr. J. W. 
HAME, of York, who questioned the value of the official 
figures for his undertaking, although great care had been 
taken to correct all records month by month. 
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IT is possible, however, that such figures are really a 
closer approximation than might at first sight be supposed, 
for there is no doubt that carbon lamps are still very ex- 
tensively employed. Hitherto metal filament lamps have 
been used chiefly to replace “long hour” carbon lamps or 
those in prominent positions; and thus an exaggerated 
idea of the rate at which the older lamps have been 
displaced may, perhaps, have been obtained. In this 
connection it is interesting to notice that a recent issue 
of the “Electrical World” states that the proportion of 


tungsten and tantalum lamps in use in the larger under- 
‘takings in the United States is really small—probably not 


over 15 per cent. in any instance, and generally under 10 
per cent., whilst the output of metal lamps is estimated at 
a little over 30 per cent.of the total. As, however, the 
supply of lamps in America is largely controlled by the 
central stations, and the conditions are local in character, 
these figures cannot be taken as a guide to the changes 
which have taken place in this country. 


que 


Connections to Electricity Supply Stations. 


THE consideration of statistics is an interesting and often 
instructive occupation. Both these adjectives may certainly 
be applied to the study of the sticks and figures relating 
to the electricity supply undertakings of the United King- 
dom published in the present issue. They show the steady 
progress that has, in general, been made in the connections 
to the various undertakings. In a country like ours, 
where the affection for “centuries” is something not 
far short of a fetish, it will be of wide interest to mention 
that the aggregate connections to provincial supply stations 
for the first time exceed 1,000,000 kw. This figure 
applies to ordinary public supply stations, either munici- 
pally or company owned, but excluding the connections 
to power companies’ mains or to private generating 
plants. We need not work out the kilowatts connected 
per head of population to several decimal places, for 
anybody with only a slight effort will realise that many 
more connections are still required before electrical 
engineers can contentedly rest with folded hands. А 
point in these figures interesting to the supply engineer 
is the increasing preponderance, both in number and 
size, of stations supplying both continuous and alternating 
This is probably due to one of two' very simple 
causes. It may be that a station was first erected to 
supply the lighting, power and traction requirements of 
а certain town. А continuous-current supply was chosen 
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‘districts being supplied through sub-stations. 


number of consumers, however, increased and the mains 
were pushed out into the outskirts of the towns it became 
mecessary to adopt more economical methods, with the 
result that three-phase plant was laid down, the outlying 
In the 
same way a town which decided to employ alternating- 
current for supplying the lighting requirements of its 
inhabitants found that these inhabitants in course of time 
also wanted electric trams, with the result that another 
“combined” station soon figured on our list. This is no 
-doubt a very general tendency, and anyone who compares 
these statistics from year to year will find that, while good 
progress is made in the connections to both “ continuous " 
and “combined” stations, in the case of "alternating " 
stations it is not nearly so rapid. 


cC 
Electricity Supply in Bulk. 

THE Supplement accompanying the present issue com- 

pletes our series of Tables of electric supply and traction 
undertakings in the United Kingdom. It contains two 
‘Tables, comprising statistics of undertakings purchasing 
electricity “in bulk” and of those which supply electricity 
for traction as well as for lighting and power purposcs. 
The first-mentioned Table continues to increase in size, 
and now contains 42 entries, compared with 36 a year 
ago. It should be noted, however. that in one or two 
cases a supply had not commenced at the time of going to 
press, although the undertakings in question will commence 
operations in the near future. As mentioned in our last 
issue, progress is being made with a number of projected 
schemes in regard to obtaining а supply of electricity in 
bulk. In the case of small towns situated within the 
supply area of a power company this system has much in 
its favour; in fact, large towns such as Middlesbrough and 
Tynemouth are finding it advantageous to obtain a supply 
from an outside source, the generating plant in the last 
mentioned town being now onlv used as a standby. An 
inspection of the prices paid for energy will generally show 
that a considerable saving is possible in the case of small 
stations by following this course. 


es 
Progress by Combined Stations. 

IN regard to “combined” stations, the only new under- 
taking to appear in our Tables is that of the Rawtenstall 
Corporation, which commenced operations in May last. 
‘Considerable alteration, however, has been made in the 
statistics of existing undertakings, showing that much 
development has taken place during the 12 months. As 
typical of this progress, we may mention that in Man- 
chester 35,800 н.р. of motors is now connected to the Cor- 
poration mains, compared with 25,500 H.P. a year ago. 
The majority of the large industrial towns are included in 
the present Table, and it is worth noting that the motors 
connected total about 273,900 H.P, as compared with 
200,000 H.P. last year. In view of the economy possible 
with metal filament lamps, and of the low price at which 
-energy is now being supplied for power, it is not surprising 
to observe that fewer changes than usual have been made 
in the tariffs for energy. In this connection we notice 
that a restricted-hour system of power supply has been 
adopted at Dewsbury. 
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газ being most convenient for the three purposes. As the | The Wireless Transfer. 


IT will be seen from the full abstract of the agreement 


between the Post Office and the Marconi Wireless Tele- 
graph Companies which appears on another page of our 
present issue, that the forecast of the document given 
in Tne ELECTRICIAN on September 10th last correctly 
indicated the chief points of an understanding which, in 
its complete form, appears to justify the satisfaction every- 
where expressed. What promised to become a fruitless 
quarrel has been welded into a working arrangement 
which should prove satisfactory to all concerned. Ап 
excellent bargain seems to have been struck in the publie 
interest, and if there is any particular point that stands 
out in regard to the terms upon which the understanding 
has been arrived at, it will be that in their negotiations, 
both with the Marconi Companies and with Lloyds, the 
Post Office have come out with the payment of an irre- 
ducible minimum in cash. 
receive £15,000 and Lloyds £2,400 for their pioneer and 
missionary work. Als well that ends well. 


The Marconi Companies 


Wireless Telegraphy in Spain.— The Spanish War Depart- 


ment have ordered two complete wireless telegraph stations 
from Messrs. Thomson & Son. 
stations will be established in the neighbourhood of Madrid, 
and will be one of the largest in Europe. 
is to be 1,000 metres high, and will only be equalled bv 
the existing radio-telegraphic station at Berlin. 
station will be fitted up at Ceuta, thus establishing wireless 
communication between this Spanish possession and Madrid. 


The most powerful of the 
The metal tower 


The second 


Barium for Impregnating Battery Plates. A patent, re- 


cently issued in the United States to Mr. Hugh Rodman, 


deals with a process of treating Planté negative plates, and 
involves the use of barium. The plates are so impregnated 
that the pores of the active material contain an expander to 
overcome the shrinkage of the active mass. The dried plates 
are dipped into a solution of a soluble salt of the strontium- 
barium group, such as a barium nitrate, and subsequently into 
a dilute solution of a soluble sulphate, such as sulphuric acid 
or sodium sulphate, thus precipitating barium sulphate in a 
finelv divided state into the pores of the mass. The patent 
contains 33 claims, the leading one of which is: * The method 
of reducing depreciation in Planté negative plates by 1mpreg- 
nating the active mass, or mass to become active, with а 
compound of the barium group." 

Petrol Electrically-Driven Boat.—‘‘ Le Génie Civil” gives 
a description of a ferry boat that has been fitted with the 
petro! electric drive. The petrol supply tank is placed right 
forward. then comes the generating set, which consists of a 
four cvlinder engine fitted with magneto ignition and direct 
coupled to a 6 kw. dynamo. This latter drives the propeller 
shaft throuvh double reduction gearing, and is controlled from 
the steering position which is placed forward of the engine. 
Regulation of the petrol-electric set 1s effected by means of 
two secondarv batteries, each containing 44 cells and having 
a capacity of 30 ampere-hours. The exhaust from the engine 1s 
discharged right aft, but should complete silence in running 
be required for a short time the motor can be driven from the 
batterv alone. From the steering position, the engine can be 
started or stopped, the dynamo can be run at various speeds, 
the lighting operated and the magnetic brake worked. The 
speed of the boat is about 10 miles per hour. 


Cable Interruptions. Date of Interruption. 
Assab - Peril . July 8, 1 
Dakar—Conakry ........... diga NES dU AN CR ERU Aug. 19, 1909 
Balik Papan —K wandang.................. РЕ Р Nov. 1, 1909 
Tourane-Amoyhůů h уне; Dec. 27. 1909 
ages Кобопоп’ nm н. Jan. 3, 1910 
Fantaraddja—Macass ar d . Jan. 19. 1910 
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Brazilian Submarine Cable Concession.—The Western 
Telegraph Co. have commenced an action before the Federal 
Court against the Brazilian Government and Mr. Richard 
Reidy in connection with a concession granted to Mr. Reidy 
for laying and working submarme telegraph cables on the 
coast of Brazil. The cancellation of the concession is de- 
manded on the ground that the Company’s rights are 
infringed thereby. 

Demonstration of Gyroscope Mono-rail Car.—The “ Elec- 
trical World" states that а 2:5 ton four-passenger Scherl 
gyroscope mono-rail car has been recently exhibited in opera- 
tion on an elliptical track at the Clermont Skating Rink in 
Brooklyn. The car is provided with two gyroscopes revolving 
in opposite directions in vacuo at about 8,000 revs. per mir. 
The car maintains its balance under all conditions of loading 
and speed. The ‘Electrical World " remarks that the ad- 
vantages of this extraordinary combination from the stand- 
point of tractive economy are not apparent.” 


Electricity in Mexico.— A contract has been signed between 
the Mexican Government and the Compania Agricola y de 
Fuerza Eléctrica del Rio Conchos, by which the Company are 
empowered to build a dam 70 metres (about 229 ft.) high on 
the River Conchos to store the flood water up to a quantity of 
1,019 million cubic metres. The power will be used for the 
generation of electricity, and the Company are authorised to 
erect overhead or underground lines for the transmission of 
energy. The work must be begun within six months, and 
finished within seven years from the date of promulgation 
of the contract. The Company are to construct bridges 
where necessary over any canals that may be formed, and may 
set up telegraph and telephone lines for their own use. 

The Mexican Light & Power Co. have decided, in order to 
meet the large demand upon the Company's capital for the 
development of their undertaking in Mexico, to increase the 
capital of the Company by the issue of 36,000 additional 
preference and 54,000 ordinary shares of $100 each. The 
Company's plant is this vear being brought up to 100,000 н.р. 
capacity. 

Light Reactions at Low Temperatures.—At the Royal 
Institution last Friday evening Sir James Dewar, F.R.S., gave 
some interesting results that he had obtained in working on 
bacteria at low temperatures—such as 185 to 200 deg. C. 
below ordinary temperatures. Paraffin, gelatine and ivory 
fluoresce at iow temperatures, as do solid glycerine, white 
of egg and albumenoid bodies generally, such as the contents 
of the veast cell. Calcium sulphide, although fluorescent at 
ordinary temperatures, loses this property at the temperature 
of liquid air. It recovers this on heating, and thus, if it 18 ex- 
posed to light at ordinary temperatures and is then plunged 
into liquid air the fluorescence is stopped until the temperature 
azain rises. Also, if it is exposed to light at low temperatures 
the sadiation is absorbed without fluorescence; but this starts 
subsequently when ordinary temperatures are reached. Phos- 
phorescent bacteria were experimented on as affording a con- 
venient medium. but there is a good deal of difficulty in depending 
upon phosphorcsence as an indication of life when the bacteria 
are in a liquid, oxvgen because it absorbs ultra violet rays, and 
the effect is уегу marked also in the case of liquid air. There 
is not this difficulty with hquid nitrogen, but, on the other 
hand.if the latter is exposed to the air it takes up oxygen 
rapidly. It is found that the effect of ultra-violet radiation 
passed through a quartz vacuum-vessel into liquid air is to 
give ozone: and ozone is produced even in the case of solid 
oxvgen immersed in liquid hydrogen exposed to ultra-violet 
radiation. It must be concluded, therefore, that there 1s a field 
for research on chemical actions at the lowest temperatures. 

Obituary.—JuLes Gramaccini.—We regret to record the 
death in Paris. on January 12th, of Mons. Jules Gramaccini, 
aged 76 vears. M. Gramaccini was born in Algeria, of Italian 
parentage. his father being a surgeon attached to the French 
army in the colony. He entered the service of the French 
Government telegraphs in the early fifties, and was already a 
veteran telegraphist when he became connected with the 
Eastern Telegraph Co. at Marseilles in 1870, on the opening of 


cable communication with that city. He was also previously: 
associated with the Submarine Telegraph Co. in London in 
the working of the Channel cables. He afterwards became: 
Chief of the Government office at Marseilles and of the Paris 
Bourse office; and at the International Telegraph Conference 
held in Paris in 1890 he acted as one of the secretaries. On his. 
retiring from the French Government service M. Gramaccini 
became, in 1897, the Paris agent to the French Government of 
the West African and Direct Spanish Telegraph Companies, and 
was one of their representatives at the International Telegraph: 
Conference held in London in 1903. 

Pror. FRIEDRICH KoHLRAUSCH.—We also regret to have to: 
record the death of Prof. F. Kohlrausch, Ph.D., F.R.S. The 
deceased, who was born at Rinteln in 1840, received his 
education at the Polytechnicum at Cassel and at the Univer- 
sities of Marburg and Erlangen. He also worked under Weber: 
at Gottingen, where, in 1863, he received the degree of Ph.D., 
taking as the subject of his thesis the elastic after-effect. From 
1870 to 1871 he was professor in the Polytechnicum at Zürich, 
and from 1871 to 1875 in that of Darmstadt. From the 
latter post he was called to the University of Würzburg. 
where, in 1879, a new physical laboratory was erected 
according to his plans. In 1888 he became professor 


‘at the Kaiser Wilhelm University of Strassburg, and in 1895 


succeeded Prof. von Helmholtz at the Reichsanstalt, retiring 
from this position in 1905. Prof. Kohlrausch always emphasised 
the importance of practical physics, and his “ Leitfaden der 
praktischen Physik,” published in 1869, was a pioneer among 
works of this kind. In regaid to his contributions to science, 
special mention must be made of his work on elasticity, on- 
the exact determination of the density of aqueous solutions, 
and particularlv of his investigations in electricity and mag- 
netism. Among the electrical methods with which his name 
is connected are those for the absolute measurement of the 
periodic and local variations of the earth's magnetic force and 
the absolute measurement of current and resistance. These: 
methods were applied to the determination of the electro- 
chemical equivalent and resistance of mercury, and to the: 
measurement of the resistance of electrolytes. Prof. Kohl- 
rausch also investigated the E.M.F. of thin gas films on elec- 
trodes, the movement of electrolytic ions, the distribution of 
heat in an electrically-heated body and thermo-electricity. His 
writings have been published in the“ Annalen der Physik und 
Chemie," the Rlektrotechnische Zeitschrift" and the “ Zeit- 
schrift für Physikalische Chemie." 


Current Topics. 
Under this heading is given each week a brief reference to 


some of the more important matters of which further parti- 


culars will be found in the pages of the current issue. 

Mr. F. Fernie continues an article on“ Electric Cables," in which he 
gives interesting particulars in regard to various types of insulation. 

We give some statistics showing the progress of electricity supply 
during the past vear. 
^ 'The full terms are published of the agreement between Marconi's 
Wireless Telegraph Co.. the Marconi International Marine Com- 
munication Co., and H.M. Postmaster-General, for the transfer of the 
ship and shore licences and other rights. 

At the Institution of Electrical Engineers last night Mr. H. E.. 
Yerbury read a Paper on Equitable Charges for Tramway Supply. 

We give an account of the discussion that took place at the Birm- 
ingham local section of the Institution of Electrical Engineers on 
Messrs. Lepine and Stelling's Paper, dealing with methods in the 
German electrical industry. 

The district auditor has reported on the accounts of the Hammer- 
smith (London) electricity undertaking. 

Winchester Corporation have given notice of intention to purchase 
the undertaking of the local electric light and power company. 

Legal.—The Court of Appeal has reserved judgment in the appeal 
against the decision of Mr. Justice Joyce dismissing the action 
brought by the British Westinghouse Co. against G. Braulik for an 
alleged infringement of their Bremer arc lamp patent. 

The Court of Appeal yesterday (Thursday) dismissed the appeal of 
Messrs. J. H. Holmes & Со. from a judgment of Mr. qustice Neville 


626 


THE ELECTRICIAN, JANUARY 28, 1910. 


dismissing an action by the appellants against Associated News- 


Other toasts were the Colleges.“ proposed by Mr. F. E. Burnett 


papers (Ltd.) for infringement of appellants’ patent. No. 9,802 of апа responded to by Mr. Hammond, and the Guests," proposed 


1908, relating to à method of driving printing presses by electric 
motors. 

Yesterday (Thursday) Mr. Justice Eve dismissed the action brought 
by Eccles Corporation against the South Lancashire Tramways Co. 
for an injunction to restrain them from running their cars over а 
portion of the municipal tramway system. i 

Yesterday (Thursday) Mr. Justice Parker commenced the hearing 
of the action brought by the Donnersmarckhutte Oberschlesische 
Eisen-und-Kohlenwerke A.G. against the Electric Construction Co., 
to restrain the defendant company from infringing the patents 
granted to Carl Ilgner in 1902 for electrically-driven reversible rolling 
mills, &c. Mr. James Gray, manager of the defendant company, 
applied for the revocation of the letters patent under Sec. 27 of the 
Patents and Designs Act, 1907. 

Companies’ Meetings and Re porte. — At the recent meeting of the 
Mexican Light & Power Co. interesting particulars as to the progress 
of hydro-electric transmission schemes in Mexico were given. 

At the meeting of the Power Gas Corpn., Mr. А. Mond gave some 
account of developments in the use of producer gas. 


INSTITUTIONS AND SOCIETIES. 


THE STUDENTS’ SECTION OF THE INSTITUTION OF ELECTRICAL 
ENGINEERS.—The sixth annual dinner of this section of the Institu- 
tion of Electrical Engineers was held at the Trocadero Restaurant, 
Piccadilly-circus, on Wednesday, Mr. R. C. Plowman being in the 
chair. About 70 members and guests were present, the latter 
including Dr. Gisbert Kapp (president of the Institution), Dr. S. P. 
Thompson, F.R.S., Mr. W. M. Mordey, Mr. Robert Hammond, Dr. 
Alexander Russell, Mr. C. C. Hawkins and Mr. P. F. Rowell (secre- 
tary of the Institution), as well as representatives of the Students’ 
Sections of the Institutions of Civil and Mechanical Engineers. 
After the Royal toasts had been duly honoured, the toast of the 
" President and the Institution" was proposed by Mr. Н. W. 
GREGORY, who said this was the only opportunity the students had 
of expressing their thanks to the Institution for the benefits con- 
ferred upon them. While fully recognising these benefits, he drew 
attention to some other ways in which the students' lot might be 
made easier. He suggested, for instance, the publication in advance 
of short abstracts of the Papers to be read. 

Prof. Kapp responded to this toast. He said it was always а 
great pleasure to him to meet students, and although he had to do 
with them every day of his life he always looked forward to attend- 
ing а students’ function of any kind. There were many classes of 
students to be found in all educational institutions. There was the 
sporting student, who apparently wasted & year or two, but never- 
theless turned out à very healthy animal. Next, there was the 
budding Faraday, whose ingenuity was the admiration of his family 
circle and his maiden aunts. but he, as often as not, received no great 
benefit from an engineering education at a university, as much hard 
work and general knowledge was needed. before his aptitude for the 
construction of models could be put to practical use. "There was 


also the student who was good at passing exams, but was otherwise |. 


a snare and delusion. Lastly, there was the student, for whom 
the speaker confessed he had a preference, who picked holes in the 
lectures and found out things for himself. One class of students 
with whom he had had no experience were lady students. He 
advised those present not to specialise in engineering too much, but 
to study both literature and languages, especially German and 
Spanish. The independence of English thought had carried the 
nation far, and while the Germans were able more satisfactorily to 
perform а stated task, an Englishman, owing to his broad outlook, 
could tackle unfamiliar problems with greater ease. In conclusion, 
he pointed out one or two ways in which students might direct their 
efforts. Research to determine the best means for efficient earthing 
was one of these, 

Mr. W. M. Morpey also briefly replied to this toast. 

The toast of the Students’ Section" was proposed by Prof. 
S. P. THompson, who hoped he would always be invited to this 
dinner, which he enjoved very much. The Institution was right in 
cherishing the students, as they. in time to come, would be the 
operative members and take the place of mahy of those there that 
evening. He sketched in Utopian vein the position of the Institu- 
tion in 45 years’ time. It would be consulted on all matters elec- 
trical, and many of those present would be occupving influential 
positions in it. All students were, in fact. potential presidents of the 
Institution. | 

In replying to this toast, Mr. R. C. PLowMaw thanked Prof. Thomp- 
son for his kind words and briefly sketched the operations of the 
Students’ Section during the past 12 moaths. 


by Mr. J. Hollingsworth and responded to by the Chairmen of 
the Students’ Sections of the Institutions of Civil and Mechanical 
Engineers. The speeches were interspersed with an excellent 
concert, to which Messrs. Selwyn Driver, R. S. Dolleymore, L. J. 
Took and C. B. Nadaud contributed. 


SOCIETY OF ENGINEERS.—À dinner to celebrate the amalgamation | 


of this Society with the Civil and Mechanical Engineers' Society was 
held at the Waldorf Hotel on Wednesday, 19th inst., under the 
presidency of Mr. E. J. Silcock, late president of the Society of 
Engineers, the vice-chair being occupied by Mr. W. N. Twelvetrees, 
late president of the Civil and Mechanical Engineers' Society. Among 
those present were Sir W. H. M. Christie, K.C.B., Sir J. Larmor, 
F.R.S., Dr. J. R. Bradford, F.R.S., Dr. C. V. Boys, F.R.S., and Prof. С. 
Kapp. The chairman in proposing the toast of The New Society.“ 
said that probably never before had two engineering societies, each 
of which had completed more than half & century of active existence, 
been amalgamated. The two societies, which were henceforth to be 
known as The Society of Engineers," had been running for over 50 
years, each upon parallel lines, and with very similar objects, and, 
moreover, in very friendly relationship. Upon the death of the late 
secretary of the Society of Engineers the council appointed as his 
successor Mr. Ackermann, who was already hon. secretary of the 


Civil and Mechanical Engineers’ Society. It was largely due to his 


efforts that an amalgamation had been effected. 


THE JUNIOR INSTITUTION OF ENGINEERS.—With the permission 
of the Chief Engineer to the Westminster Electric Supply Corpn., 
Sir. A. B. W. Kennedy, F.R.S., а large number of members recently 
visited the corporation's new Millbank station. 

The station has been built to replace the old Millbank-street 
station, which must be pulled down in consequence of the County 
Council's scheme for making ап embankment roadway from the 
House of Commons towards Chelsea. The County Council have 
provided the Company with a new site in Horseferry-road, and are 
bearing the expense of re-building the station and filling it with plant 
to an extent equivalent to the present capacity of the old Millbank- 
street station. The actual size of the Horseferry station and the 
amount of plant being put in is greater than at Millbank-street, and 
this additional size and amount of plant is, of course, being paid for 
by the company. The buildings as at present completed can ulti- 
mately hold 6,600 kw. of steam turbine-driven plant generating 
direct current at 440 volts. It can also ultimately contain about 
14,000 kw. of motor-generator plant, the motors working with three- 
phase current at 6,600 volts, supplied from the joint station belonging 
to the Westminster Electric Supply Corpn. and the St. James’ 
Company at Grove-road, transforming this to direct current at about 
440 volts for supplying the Westminster district. The plant at 
present being erected includes turbo-dynamos, turbo-balancers, and 
a 2,000-ampere-hour battery. 


ARRANGEMENTS FOR THE WEEK. 


FRIDAY, January 28th (to-day). 
THE INSTITUTION OF CIVIL ENGINEERS. 

8 p.m. Students’ Meeting at Great George-street, Westminster, 
S. W. Second Lecture оп “ Some Uses of Mechanical Power in 
Engineering Construction," by Mr. H. F. Donaldson. 

TUESDAY, February ist. 
MANCHESTER STUDENTS’ SECTION OF THE INSTITUTION OF ELECTRICAL 
ENGINEERS. 

7:30 p.m. Meeting in the Municipal School of Technology. Paper 
on “Faceplate Type Starters and Control Apparatus,” by 
Mr. J. G. Travis. 

WEDNESDAY, February 2nd. 
STUDENTS’ SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 

7:45 p.m. Meeting at 92, Victoria-street, S.W. Paper on “ Direct. 
current Railway Motors for High Voltages,” by Mr. E. V. 
Pannell. 

Rovar Society OF ARTS. | 

8 p.m. Meeting at John-street. Adelphi, W.C. Paper оп An 

Improved Method of Electro-Plating," by Mr. A. Rosenberg. 


The Corps of Electrical Engineers (London Division). 
Officer Commanding, Col. R. E. B. Crompton, C.B. 

The following orders have been issued for the current week :— 
Monday, Jan. 31, “ А” Company.—Technical Drill, 7 to 9.30 p.m. 
Tuesday, Feb. 1,“ B" Company.—Technical Drill, 7 to 9:30 p.m. 
Wednesday. Feb. 2.—Gymnasium, 6:30 to 9:30 p.m. 

Thursday, Feb. 3. C" Company.— Technical Drill, 7 to 9:30 p.m. 
Friday, Feb. 4. D" Company.—Technical Drill, 7 to 8:30; Infantry 
Drill, 8:45 to 9:45 p.m. 


Saturday, Feb. 5.— N. C. O.'s Mess Dinner. At the Cafe Monico, Piccadilly- 


cireus, W., at 7 p.m. for 7:30 p.m. i 


— 
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CONNECTIONS TO ELECTRICITY SUPPLY WORKS. Diagram 2 shows the proportion of connections to stations 


owned by municipal authorities and private consumers in 
London and the provinces, while in diagram 4 the connections 


With this issue we complete our Supplement Tables I., ТА. 
and II., in which are given details of the connections to stations 
taking a supply in bulk and connections to stations having 
combined lighting and traction loads respectively. In accord- 
ance, therefore, withour usual custom, B 
we have prepared diagrams showing In 
some detail the progress that has been 
made in electricity supply during the 
past 12 months. 

Diagram | indicates the progress that 
has been made in connections to elec- 
tricity supply undertakings from 1893 


( 


to 1909. Data are given for three-year B 
intervals up to 1905 and show the way 8 
in which the load on provincial stations ] 
hasovertaken that of the London un- 
Provinces. London. London and Provinces. 


Юілавлм 4.—CoNNEOTIONS TO CONTINUOUS AND ALTERNATING CURRENT 
Diagram 1.—Сонмксттонв TO ELEC- STATIONS. А 
TRICITY SUPPLY MAINS IN LoNDON AND Alternating current Continuous ourrent 
THE PROVINCES Alternating and continuous ===» — э — 
| Scale 1 in. =300,000 kw. 


. B City of London Co. ШИШИ iuh 
C. County о! London Co. КЕЕ [| 69x 
D. Metropolitan Co. / | 38,000 
E. 8t. Marylebone Borough Council EERIE А, Ба 


| ow 
— IEEE i 


A Charing Cross, West End & City Co. HH HY eee 
M 


P 


EE ud @ и 
ENEBBEBHEERBBDAV/SER ABD 
ТЕО ЦИИ : 
el 
СО 
F 
aan 


Dd LL аш „ша ии LI пш I D LLL IDE 8 
Ж 
— 
E 
" 
x 
HERRER 

EE 
» 
ж 
2 
in 
E 
[s 
z 

Bs 2 
за 
ж 
- 
E 
8 
8 


ка ип иш аш аш киш иш иш и ип ап иш из ап LI I b 
IR 
r 
Г 


— 
о 


E 
Жин "UH HE i 

‚ B d | 14,000 

B . mn EM 18,000 
Frovinces. London. London and Provinces. ШИШЕНИН ГАШ Е | -on | 

JIAGKAM 2,—MUNICIPAL AND COMPANY CONNECTIONS. EX Ty m 11,000 
Manicipat - = = == z = = Company E HH rit ve | | | 2 "i 
А ( 

8,000 

EMEN E ZERE ШЕЕ ШШШ " 

HAB HH 1-1-1 T 

| ШШЕ ЖЛ 5 CORY PARC e 

| Disaman %—Ромаа Courant came ТИВ ТУД 
a детте ент Анор чи ҮЙҮ САР УУ ЫН а а ERED ри 

т the ime n ncial s ns excee 
1,000,000 kw. There is no doubt that this figure will be main- A T — ср 
tained and even decidedly increased in the future. In general А pnis к З ШУ Ый B Ей 1,000 
1909 shows a satisfactory increase in the figures for connections. E 0 
We have, as before, excluded the Newcastle-on- Tyne Electricity 8 3 5 3 3 8 8 9 8 3 8 5 8 8 8 8 8 2 8 
= = lt кє се n = m 1 у= P сз уз үз 
NS 


Supply Co.’s connections from these figures, as the company 
now supplies the district round Newcastle to a greater extent 


AM 5.— CONNBCTIO 
than the city itself. 


. 
E 
2 


TO Six LARGEST Er&crRICUIY SUPPLY STATIONS 
IN LONDON. 


628 THE ELECTRICIAN, JANUARY 28, 1910. 


to continuous current, alternating current and combined con- Diagrams 5 and 5a.show the growth of the London under- 
tinuous and alternating current stations are given. A glance., takings from vear to year. We have continued the example 
over these results shows that in the provinces municipally- , set last vear and divided the diagram into two parts, one of 
owned stations are predominant, while in London the reverse , which shows the devlopment of the smaller undertakings. 
is the case. As regards actual numbers, however, the dis- thus adding clearness to a rather complicated set of curves. 
crepancy is not so great as would appear at first sight. for in The City of London Co., in spite ot the restricted area of supply. 
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DIAGRAM 54.—CONNECTIONS TO ELECTRICITY SUPPLY STATIONS IN LONDON. 
(Stations of 13,000 kw. and under,) 


the provinces the privately owned stations are often small, | still maintains its place at the head of the list. It is appa- 
while the municipally owned stations include such places as | rently too early yet for any results of the Linking-up Bill to be 
Glasgow and Manchester. shown to any great extent. There is no doubt that this will 
This year, we'again show the diagram indicating the develop- | exercise what may be called a “ softening " influence on the 
ment of the “ power " companies since 1904, and it is interest- | increasing connections in certain stations 
ing to note the very rapid way in which the connections to AME Е М a X а 
these companies' mains have shot up during the last few years. Table IL— Municipal and Company Connections (in Kilowntts). 
The increase has been very satisfactory during the last 12 Кае 5 
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THE TESTING OF RUBBER FOR ELECTRICAL WORK.* 


BY PROF. A. SCHWARTZ. 
(Concluded from page 588.) 


Summary.—The author gives a description of a machine which he has 
designed for testing rubber by hysteresis methods, and in this connection 
he also discusses the various types of grip that may be used for holding the 
specimen. The information regarding the physical qualities of the rubber 
that can be gained from the hysteresis loops is pointed out, and the effect 
of variation in temperature and in the speed of working is mentioned. 
Numerous tests made to discover the behaviour of rubber under various 
conditions are also described ; while, in conclusion, how the quality of the 
rubber may be discriminated by such tests, and the suggested lines for 
tests on standard material are considered. 


CONSTANT EXTENSION TESTs. 


In these tests the specimens are given a constant elongation by 
being stretched between two fixed points, arrangements being made 
to measure the decrease in tension at definite time intervals. The 
first series of these experiments was directed to ascertaining the 
relative durability of specimens made from the same compound, but 
vulcanised at a given temperature for different lengths of time. 

The material used was specially prepared in the form of sheets, 
one containing 88 per cent. Para and the other 66 per cent. The 
specimens were maintained at an extension of 100 per cent. in an 
oven, the temperature of which was kept constant by means of a 
thermostat, and tests were made at 150, 160, 170, 180 and 200°F., the 
decrease in tension with time being measured by Phillips f method. 
It was found that under these conditions the tension-time curves 
only approximately followed the logarithmic law. 

On plotting the percentages of the original tension obtaining in the 

specimens after heating for a given number of hours at 180°F. it was 
found that the decrease in tension for the under-vulcanised and for 
the over-vulcanised specimens was in each case greater than that for 
the correctly vulcanised ones. Far the under-vulcanised specimens 
the deterioration is greater in the higher grade rubber than in the 
lower one, whereas for the normally vulcanised and over-vulcanised 
samples this position is reversed. Except at a temperature of 200°F., 
where the rates of deterioration are nearly the same for all the 
specimens, the high-grade rubbers deteriorate less rapidly than the 
lower-grade one. 
The second series of these experiments was concerned with cable 
coverings by various makers, but the results obtained did not place 
the materials in the same order of merit as that of their respective 
C.M.A. grades. This is possibly due to the fact that the cable 
coverings are made up of three distinct layers of material of different 
composition which have different rates of deterioration.  Experi- 
ments with specimens containing various proportions of substitute 
were also made with inconclusive results. 

The results of experiments on the rates of decrease in tension, with 
a constant extension of 100 per cent. at atmospheric temperature 
show that the decrease in tension at ordinary temperatures in air 
differs from that at high temperatures, and that—at any rate in the 
month over which the experiment extended—the correctly vulcanised 
66 per cent. specimen deteriorated less quickly than the under- 
vulcanised and more quickly than the over-vulcanised ones. With 
the 88 per cent. specimens, all one can say is that the under-vul- 
canised specimens deteriorate the most quickly. The ratios of the 
sub-permanent set 24 hours after release to the set on release seems 
to be a minimum for the full time of vulcanisation. 

The rates of deterioration in air and at high temperatures should be 
studied in order, if possible, to establish а relation between the two, во 
that the lengthy period required for the air-deterioration test could be 
avoided. The study of the deterioration at high temperatures should 
also yield useful results with regard to the best degree of vulcanisation 
for cables for India and other warm situations. 


CoNSTANT Loap TESTs. 


The slow stretch in rubber under a constant load has been studied 
by several investigators, notably by Bouassef and Phillips.§ The 
latter worked with rubber bandages 30 cm. long, to which a scale- 
pan was attached ; the extensions were measured against a scale by 
means of a telescope. The author has employed this method in the 
examination of commercial rubbers, measuring the extensions by 
means of a cathetometer. 

The standard test-pieces were loaded in each case with a 2 lb. 
weight, and 1 minute was allowed to elapse before the readings of 


* Abstract of a Paper read before the Manchester local section of 
the Institution of Electrical Engineers. 

t“ Phil Mag." Vol. IX. 

{ “ Sur la Réactivité du Caoutchouc Vulcanisé.“ раг Н. Bouasse et L. 
Carrière. Annales de la Facultie des Sciences de Toulouse," 2nd Series, V. 

§ The Slow Stretch in Indiarubber, Glass, and Metal when subjected 
to a Constant Pull," Phil. Mag.“, Vol. IX., p. 515, 1905. 


the slow stretch were taken ; this is a convenient arrangement, as it 
gives the zero on the log time scale for the slow-stretch curve. 

The extension z in a given time ¢ is given by the equation 

z—a-b log t, | 
where a is the initial extension in the first minute and 5 the increment 
of extension with time due to the slow stretch ; the numerical values 
of these constants will therefore be characteristio of a given mixing, 
and may be used to describe its physical properties. 

It is not necessary to take readings on retraction as well as on ex- 
tension since the slow recovery on retraction is a function of the slow 
stretch on extension, and since the results follow a straight-line law, 
four or five readings will suffice at time intervals of two or three 
minutes, the whole test thus taking about 10 minutes. A set of 
curves is given in the Paper showing the way in which this test 
may be used to discriminate between mixings in which the rubber 
contents are varied. The samples contained 30, 40, 50 and 60 per 
cent. of rubber respectively. 

For specimens containing 88 and 66 per cent. of Para, with various 
degrees of vulcanisation, and tested by the slow stretch method, it 
was noticed that the curves for the under-vulcanised specimens lay 
above those for the correctly vulcanised ones, while the curves for 
the over-vulcanised ones lay below the normal curves. Further, the 
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40% Para 


1:00 
Log t. 
Fic. 9.—REsuLTs or Stow STRETCH Test on MIXINGS CONTAINING 
VARIOUS PERCENTAGES OF PARA, 


curves for the over-vulcanised specimens tend to become horizontai 
as the degree of vulcanisation increases. while those for the under-vul- 
canised ones become more and more inclined to the horizontal as the 
degree of vulcanisation decreases. 


SUBSTITUTE. 


It is possible for an expert rubber chemist to detect by chemical 
analysis proportions of substitute in a mixing of the order of 5 per 
cent., but it is doubtful if so small a quantity could be detected by 
either dry or moist heat test now in vogue. The presence of a small 
amount of high class oil substitute appears to improve the initial 
physical properties of a mixing and does not appreciably lower its 
insulation resistance ; as to whether its durability is affected only 
further tests can show. The author, in conjunction with Messrs. 
Clayton, Beadle, and Stevens, has made a series of experiments on a 
set of specimens specially made up containing given proportions of 
rubber and substitute, in which the rubber contents have been pro- 
gressively diminished and replaced with substitute so that the 
amount of mineral filling remained constant throughout the series. 
The particulars of the mixing are given in Table I. 


Table I. 
Reference: Composition of mixing. | Cured for 3 
number. | Rubber. | Substitute. Zinc oxide. Sulphur. Bours ate 
Per cent. | Percent. | 
1,379 60 0 37 3 127-5 
1,381 50 10 37 3 127-5 
1,382 | 50 10 37 | 3 132-0 
1.389 40 20 37 | 3 132-0 
1.390 40 20 37 3 135-5 
1,391 30 30 37 3 135-5 
1,392 | 30 30 37 1 3 139-0 


* * Journal" of the Institution of Electrical Engineers, Vol. XXXIX.» 
p. 118, 1907. | 
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` These specimens were subjected by Mr. Stevens to the following 
tests :—Elongation and load at fupture. Measurement of the sub- 
permanent set after a constant extension of 400 per cent. for 24 
hours: (a) 4 hour after release, (b) six hours after release. The 
results of these tests are given in Table II. 

At the same time the author Submitted the same series of specimens 
to the following tests :—The hysteresis test with successive cycles. 
The slow-stretch test under cqhstant load. The results of these tests 
are shown in Table III. A consideration of Table III. shows that 
the results obtained by the hysteresis machine are more consistent 
than those furnished by the tests in Table II.; they are, moreover, 
obtainable іп a much shorter space of time. 


` QUALITY OF RUBBER. 


In order to see if the hysteresis machine could discriminate between 
various brands of rubber when employed in a mixing with as much as 
70 per cent. of mineral filling, a series of experiments were made with 
specimens containing respectively 30 per cent. of Para, cultivated 
Para, Lanadran, Cameta, and Para Negroheads, the balance being 
mineral in each case. These specimens were vulcanised under 
identical conditions and were submitted to the hysteresis test with 
8ucoessive cycles. Some of the specimens appeared to be slightly 
faulty, due to the formation of small blow-holes in them during 
vulcanisation. $ The results are shown graphically in Fig. 10, in 
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Fio, 10.—Maxtuom EXTENSIONS FOR SUCCESSIVE CYCLES PLOTTED AGAINST 
THE LOGARITHM OF THE NUMBERS OF THE CYCLES, TOGETHER WITH 
THE SUB-PERMANENT SET REMAINING ON THE COMPLETION OF THE 
CYCLE PLOTTED IN THE SAME WAY, FOR VARIOUS BRANDS OF RUBBER. 


The proportion of rubber in each of tlie mixings was ЗО per cent., the balance 
beiug mineral. 


which the maximum extensions for the various cycles and the sub- 
permanent set remaining on the completion of the cycles are plotted 
against the logarithm of the number of the cycles. It will be seen 
that a straight-line law obtains in each case from the second cycle 
onwards over the range shown. It will be noticed that the results 
due to the maximum extension per cycle, and those due to the sub- 
permanent set per cycle do not place the materials in the same order 
of merit. The author has found. however, in cases in which he has 
known the actual order of merit of the samples from a knowledge of 
their composition, that the results of the maximum extensions per 
cycle have placed the specimens in their correct order, whereas the 
results for the sub- -permanent set have not done so. Further, the 
maximum extensions are far casier to measure than the sub- permanent 
set, as the quantities are larger and the specimen is under a constant 
tension at the time the quantity is recorded. 


SUGGESTED LINES FoR TEST OF STANDARD MATERIAL. 

In this country. owing to the initiative of the Cable Makers’ Associa- 
tion. we are fortunate in possessing a partial system of standardisa- 
tion for rubber cable coverings. The standardisation. however. only 
extends to certain particulars and individual manufacturers have a 
free hand as to the ingredients they employ in the compounds, It is 


= 
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Table II. —Z/fect of Substitute. 


Results of tests on elongation at rupture, breaking load, and percentage 
recovery after stretching to four times original length for 24 hours. 
Dpecunens, З in. long, } in. wide. 

| | | Breaking ! Percentage recovery 


Refer- Substi Elongation load. time after release 
ence Rubber. xs dd at . Grammes when measured. 
No. | ute. rupture. per square |o coe E 

Per cent. per cent. Per cent. millimetre. J hour. 8. hours. 

1379 | 60 e. | 978 34 | 889 | 93-7 

1,381 50 10 10-00 287 | 84-1 91-9 

1,382; 50 10 904 | 303 , 872 | 936 

1,389; 40 20 9-50 282 850 | 93-5 

1,390 40 20 9-50 358 | 79-3 г< 89-4 

1,391. 30 30 | 858 ' 27 | 039, 81-6 

1,392 30 | 30 6.70 238 | Broke _ { Broke 

Table III.—E fect of Substitute. 


Results of tests with the hysteresis machine. 

Test-pieces, 3 in. x 4in., with an extension limit to the first cycle of 
200 per cent. 

E aA 58°F. 


Ref Ex Area of Maximum extensions, inches. 

ab | Substi- first loop -- ———-—————————- 
ence (Rubber. | tute. in square lst , 2nd | 3rd | 4th 
No. Per cent. Per cent.] inches. cycle. eycle. cyele. cyele. 
1.379 60 22. 3:00 | 3:38 3:53 364 
1,381 50 10 3.00 348, 372 385 
1,382 50 10 3.00 362 3-95 4.16 
1,389 40 20 3.00 3-74 4:13 | 4-46 
1,390 40 20 3-00 383 4:35 | 4-75 
1,391 30 | 30 ‚300 (| 4-26 | 522, . 
1,392 30 | 30 | 3:00 | 4-35 | 5-36 


suggested that a further standardisation, based on the physical 
properties of the rubber, may prove advantageous in discriminating 
between C.M.A. material and other material on the market which is 
sold as being equal to C.M.A.” Such a test would also enable the 
manufacturers to secure uniformity in the degree of vulcanisation, 
in the quality of the rubber employed, and in the amount of mineral 
filling used. In order to form an opinion as to the feasibility of the 
above suggestions let us first examine the results obtained from 
C.M.A. cables by leading firms in this country. with a view to seeing 
the amount of uniformity in their physical properties which the 
C.M.A. limits as to insulation resistance and thickness of dielectric 
have already secured. 

The author was kindlv provided by six leading firms with samples 
of coverings stripped from ‚9 15 cable in 2,500- and 600-megohm C.M. A. 
grades, and in some cases 'with 1,000, 600 and 300 non-association 
grades. When first submitted to him, and therefore probably freshly 
manufactured, the 2,500-megohm grade samples all extended over 
300 per cent. before breaking, while for the 600-megohm C. M. A. grade 
the extensions at breaking lay between 200 per cent. and 300 per cent. 
with the exception of one sample, which extended 305 per cent. before 
rupture. The non-association cables. with one exception, broke with 
extensions of from 80 per cent. to 200 per cent. These samples were 
exposed to the air for three months, and as the rubber covering was 
stripped from the core, both the inside and outside were exposed, and 
the samples deteriorated to some extent; to allow for this the 
extension limits decided upon for the tests were 200 per cent. for the 
2,500-megohm grade, and 150 per cent. for the 600-megohm grade. 

Fig. 114 shows superposed the hysteresis loops for 600-megohm 
C. M. A. cable coverings by six leading firms, the extension limit being 
150 per cent. Fig. 118 shows similar curves for the non-association 
cables by those of the above firms who make for the non-association 
class. It will be seen that with one exception the non-association 
coverings have failed to reach the 600-mcgohm C. M. A. limit. Fig. 
llc shows in a similar manner the hysteresis loops for 2.500- megohm 
coverings, with an extension limit of 200 per cent., while Fig. 110 
shows the result of putting the 600-megohm C.M. A. coverings to 
the higher grade test with a 200 per cent. extension. 

All the 600-megohm C. M. A. coverings shown in Fig. IIA broke 
before reaching the 200 per cent. extension. with the exception of 5 
and d, and it will be seen that the loops for these two specimens as 
shown in Fig. llc, are larger than those for the 2,500-megohm grade 
in Fig. lls. It is evident, therefore, that the existing C. M. A. con- 
ditions have already brought about results which allow of the two 

grades of cable coverings being broadly distinguished from one 
ied by means of their physical properties. It must be remem- 
bered that the results shown in Fig. 11 are for-material supplied by 
makers of repute,"and that most of the, cheap. inferior material on 
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the market can make no serious attempt"at complying with the 
tests outlined above. | 

It із not suggested that the single hysteresis loop would by itself 
furnish a reliable test, but it is urged that the electrical tests for 
capacity and insulation resistance should be supplemented by suit- 
able physical tests, since it is upon the physical properties of a com- 
pound that the permanence of its electrical qualities will depend. 
It is suggested that systematic experimenting by those interested 
in oable manufacture or in rubber testing. and the comparison of 
results over a year or two, should lead to the formulation of reliable 
physical tests. The points which a satisfactory physical test should 
ensure would seem to be the following :—The employment in the 
mixing of a given percentage of rubber of a quality that shall not fal] 
below a given standard. The restriction of the employment of 
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Fic. 11.—КєЕвгїтз or SindLE Hystersis Loop Test on 19/16 CABLE 
CovERINcs BY SIX C. M. A. FIRMS IN 2,500 AND 600 Мксонм C. M. A. 
GRADES AND IN THE NON.ASSOCIATION CLASS, 


è= Firm B — е= Firm B езг ас 
cz Firm С— . — Firm F-—...—. 
d=Firm D——..—— g=Firm @----.-- 


A=600 megohm C. M. A. C= 2,500 megohm C. M. A. 
B= Nou - association. D=600 megohm O. M. A. with 900per cent. extension limit. 
ау = 300 megohm, Firm D. e; and ¢g= 600 and 300 megohm, Firm E. 
da 600 megohm, Firm D. Jı and /, = 600 and 300 megohm, Firm F. 
g= 600 megohm, Firm G. 


recovered rubber and substitute within limits as to both quantity and 
quality. The degree of vulcanisation imparted. The character of 
the mineral filling used. 

It would appear hopeless to expect any one test to fill all the above 
requirements, but the author thinks that possibly the necessary tests 
might be carried out with the hysteresis machine on the following 
lines: — The hysteresis loop for a given grade of covering to lie within 
certain limits as to load, extension, and area. The hysteresis loop 
after the specimen has been heated under specified conditions as to 


time and temperature should not vary from the loop under (1) by 


more than a specified amount. The increments of extension for 
successive cycles to fall within speoified limits. 
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DISCUSSION. 


Mr. A. WHALLEY (British Insulated & Helsby Cables) said that in the 
past, cutting with a knife had given rise to very irregular results. A 

где number of the tests recorded dealt with 88 per cent. mixture, but. 
only a comparatively small amount of that e rubber was used in 
cable work. The speaker contrasted the ds e testing of conductivity 
of hoat reported, viz., 10 to 15 minutes, with the caution in the Paper 
not to test rubber by stretching unless it was 10 days old. Cable makers 
in tbe early days were tempted to strain vulcanised cables immediately 
after curing, but, although the core **stood up" to a test of 10,000 volte. 
when finished, not infrequently, it would break down when the test was 
repeated. In Fig. 7 the 50 per cent. retractive curve appeared to be 
missing. Regarding Figs. 8 and 9, which were to be compared ; both 
referred to the same mixture, and both illustrated the formula r=a+)0 
log , but in Fig. 8 £” referred to cycles, and in Fig. 9 to minutes. In 
аА 8 the 40 per cent. mixture was much higher than the 60 per cent. 
mixture; could it be that the names of the curves were reversed, or 
was it that the vertical scale, instead of being extension in inches 
should be “ sectional area in square inches of the loop?” In Fig. 8 
“a” was constant for all qualities, but in Fig. 9 it varied in direct 
proportion with the quality of the rubber, also in Fig. 8 thc constant 
h for 40 per cent. was twice that for 60 per cent., whereas in Table I. 
it was four times greater for 60 per cent. than for 40 per cent. Mr. 
Whalley presumed that as both figures illustrated a logarithmic law 
there should be some ratio between the constanta of the curves. Certain 
results given showed an apparent advantage in over-vulcanisation when 
samples were tested under constant extension at atmospheric tempera- 
tures. It was an interesting result, and deserved examination. The 
curves seemed to show that the constant load tests would tend to give 
imperfect results. It did not seem right to put the same load on, say, 
six different qualities having the same size dielectric. "There must surely 
be a particular load best suited to each quality of rubber, which would 
give a fair test to each. Table II., referring to tests on rubber substi- 
tute, was interesting in showing that there were certain percentages 
which gave a mixture which was mechanically stronger when new than 
one without substitute. The new machine should be invaluable in 
certain directions, but the assumption that it was a law that the smaller 
the area of the mechanical hysteresis loop, the better the cable, or the 
longer its life, needed most careful examination before acceptance.* 

Mr. J. Н. C. BnookriNo (Messrs. W. T. Glover & Co.) referred to the 
desirability of a machine to take the place of the finger tests. It was. 
usual to take a strip of rubber about 2 in. long and stretch it until it 
broke, and there were various methods of making one sample break 
before another. The heat influence on rubber was one of the most 
important points for cable designers, users, and sellers, and the stretch- 
ing test would undoubtedly be of much value to cable makers. 

Mr. W. Cramp (Manchester School of Technology) did not understand 
why diagrams called hysteresis loops were not plotted with loads as. 
ordinates, in order to be consistent with the familiar electrical case. In 
view of the tests in the Paper being confirmed the mechanical charac- 
eristics of rubber could be expressed in the form of ''ergs per cubic 
centimetre per cycle," exactly as in the case of iron hysteresis. Hyste- 
retic constants could then be deduced. and adopted in specifications. 
The author had given an account of experiments involving time, but 
nothing was said as to what extent ageing of the rubber for days or weeks. 
would affect the hysteresis loop. If a distinct connection could be 
shown between the hysteresis loop, and the dielectric strength, the 
testing machine would be of still greater value to the electrical pro- 
fession. Already it was apparent that the machine would show whether 
what was sold as rubber was rubber, but it might also show which rubber 
Bubstitutes were effective as insulators. " 

Mr. J. Urmston said regarding the effect of altering the width of the 
strip under test, the same logarithmic law had been obtained for the 
same class of rubber using strips of various widths. It appeared, there- 
fore, that for a given class of rubber the same log law would be obtained 
irrespective of the area of the sample, provided the same percentage 
stretch were adhered to. 

Mr. A. CAMPBELL, Cormack (National Boiler & General Insurance Co.) 
wished to suggest that in connection with the length of samples, it might 
be advisable to use Dr. James Thomson’s and Dr. Barr's law referring 
to the comparison of similar samples. This law stated “ that similar 
samples of light materials give similar results," and it might be possible, 
therefore, to deal not only with a sample of a cable but with the whole 
cable. There would still be the difference of effect due to the fact that 
the dielectric thickness was not proportional to the diameter, but that 
would probably be got over by taking two samples and using the internal 
and external diameters; consistent results would then be obtained 
independent of the size of cable. 

Prof. MaRcHANT (Liverpool University) asked if the author had made 
any tests on the rate at which an electric current through rubber dimin- 
ished when a steady P.D. was applied, and whether this effect bore any 
relation to the hysteresis loops. The polarisation effect of rubber and 
like insulating materials, was suggestive as giving some indication of the 
quality and durability of the specimen. | 

Mr. С. Е. Ѕмітн said the author was unduly modest in restricting the 
machine to rubber testing for electrical work. The tests were purely 
mechanical, and might be applied with advantage to the inferior kinds 
of rubber used for many other commercial purposes, such as cycle tyres, 
&c. Rubber of а given composition appeared to have very varied 
mechanical properties under certain conditions, for example, a piece of 


* The figures in the Paper referred to in this discussion are numbered 
as in our abstract and not as in the original Paper. 
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rubber, when allowed to lie exposed to the air for some time, became 
brittle and inelastic. By tmmersion in hot water, or by careful manipu- 
lation, the elasticity and pliability were restored. How would the author 
be able to discriminate between samples which had lost their elasticity 
through exposure, and those whose want of elasticity was due to defects 
of composition ? Would not some definite process of preparation of 
samples before testing be necessary, in order that they might start level ? 
The inversion of the hysteresis loop alluded to by Mr. Cramp appeared 
to have given rise to unclear wording. The inclination of the curve 
spoken of was to the vertical, and not to the horizontal axis. Ап 
analogous series of hysteresis loops could also be obtained with iron when 
magnetised with a pulsating unidirectional current. After the first 
application of current, the iron would lose most of its magnetism on 
the cessation of the current, but apparently, the recovery from the 
Lp of magnetisation was less complete as the cycles proceeded. He 

id not know whether the geometrical progression of the hysteresis 
Joops in the Paper would apply to this case also. If the mechanical 
property could be taken as a standard indication of the physical nature 
of rubber, it would be of great valuc from the mechanical test alone, to 
find the relation between this mechanical standard and the various other 
properties of the rubber, such as its insulation, dielectric strength, and 
what ought to be closely analogous to it, the dielectric hysteresis constant 
when rubber was used in an alternating cable.. There should be an inti- 
mate relation between the power absorbed in the electrical stresses, and 
the hysteresis losses when subjected to an intermittent mechanical 
stress. The author had stated that durability was dependent upon the 
same properties as the mechanical hysteresis ; further light on this point 
would be valuable. 

. Mr. C. C. Arcuison (Rochdale) said that a check was required on both 
the maker and the seller, and undoubtedly there was a great use for 
Prof. Schwartz's machine. 

Mr. J. FRITH said the question arose as to the relation between the 
qualities investigated by the author's machine, and those necessary for 
a cable. A cable was subjected to all sorts of ill-usage. but about the 
only thing to which it was not subject was stretching, therefore, to an 
ordinary Bs mind if a sample of rubber was presented to а customer, 
together with an account of how beautifully it behaved on the stretch- 
ing machine, one could not grumble if the customer stated that he wanted 
a cable and not а catapult. It seemed of the utmost importance to 
demonstrate the connection between the mechanical and the electrical 
test. If we were dealing with rubber alone, and wanted to know some- 
thing of its previous history, a mechanical test might form a very valu- 
able comparison. А wire might be put through a rubber tube, or a glass 
tube, and the glass tube might be infinitely better for & certain purpose, 
yet it would show up very badly on the author's machine. 

Mr. S. J. Watson (Bury) assumed that all the strips tested were cut 
off а length of finished cable, and consequently consisted not only of 
vulcanised rubber, but also of a layer of pure rubber. The tests would 
be of value if all the test pieces were exactly the same in thickness of 
pure and vulcanised rubber, but he understood that the thickness of 
one or the other was likely to vary slightly, although both together 
might give the same measurement. He wished to ask the author whether 
the thickness of pure and vulcanised rubber was the same in all cases 
when samples of different makers were compared. He thought it 
unfortunate that vulcanised rubber cables did not give good results 
when laid underground. They were exceedingly light and flexible to 
handle, and easily manipulated in connection with street work, but the 
experience of the past excluded their use at the present time. Most of 
the tests had been made on rubber practically new from the manu- 
facturer, but no doubt deterioration effects would extend not only for 
weeks, but for months and years. It would take a long time to carry 
out ageing tests, but the information would be of very considerable 
interest. Underground cables were subject to considerable variation 
in temperature, due to both internal and external causes, and also to 
the humidity of the atmosphere; both these conditions undoubtedly 
affected the life of the rubber. Regarding the transmission of heat 
through rubber, the author stated that the maximum did not occur until 
after about 10 minutes ; it was of interest to note, however, that 94 per 
cent. occurred in one minute. He (Mr. Watson) had hoped that the cable 
makers would give some little information regarding loading matter 
and substitutes which seemed to consist principally of zinc oxide, oil 
substitutes, and French chalk. It had been said that cheap grade 
unvulcanised rubber imported into this country became like putty after 
short exposure. The degree of vulcanisation was of the greatest import- 
ance, and was not likely to be the same for all types of cable. It would 
vary with the percentage of Para rubber used and also with the kind of 
substitute employed in the mixing. The author's machine ascertained 
approximately the percentage of high.grade rubber in samples, but it 
was not certain that the value for electrical purposes could be deduced. 
A given mixture might contain 60 per cent. or 70 per cent. of Para and 
test out well on the machine, but, owing to some defect in manufacture, 
or the character of the remaining 40 per cent. or 30 per cent. of substi- 
tute or loading. it might be quite unsujtable for cable insulation for use 
in exposed positions. 

Mr. C. BEAvER (Messrs. W. Т. Glover & Co.) (communicated) thought 
the field of application of the author's hystercsis machine was very wide 
and that it might be emploved in testing rubber otherwise than for 
electrical work. The durability of rubber was largely dependent on the 
coefficient of vulcanisation. From a cable maker's point of view, the 
ideal conditions would be to standardise a hysteresis loop for a given 
grade of insulation which would coincide with the maximum combined 
efficieney and vuleanisation results. He would then have: (1) His 
correct electrical standard ; (2) his corresponding maximum of chemical 
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stability ; and (3) the corresponding physical test. When these were 
properly proportioned for any given class of work the author's machine 
could he applied with the greatest advantage. The writer thought 
the cable coverings should not be classed as low grade rubber and that 
care should be taken not to confuse the determination for heat trans- 
mission through rubber given in the Paper with the dissipation of heat 
from a cable. The remarks on substitute and recovered rubber were not 
appropriate to cable work in this country. 'The marked difference 
between first and succeeding loops, shown in Fig. 6, appeared to be due to 
the molecular structure of the rubber. 

Prof. ScHwaRTZ (in reply) wished to state broadly that the results 
attained might be of use in connection with рве testing, but 
not in connection with rubber-covered cables; the electrical tests for 
insulation and dielectric strength and capacity had been given an 
exhaustive trial, but had utterly failed to give an indication of the 
durability and lasting properties of a cable. "The insulating property 
of a cable was largely dependent upon the quantity and quality of the 
rubber employed. and the mechanical or physical properties depended 
also almost entirely upon the amount and quality of the rubber or other 
elastic material employed; there was therefore a broad connection 
between the amount of rubber, the consequent physical quantities, and 
the electrical properties of the mixing. 


ELECTRIC CABLES.* 


BY F. FERNIE. 
(Continued from page 597.) 


Summary.—The author deals with the various types of iusulacion at 
present in use for underground cables. The ейесё of osmosis and 
the properties of paper and oil as used in paper cables are con- 
sidered. The author then passes to vulcanised bitumen, and gives 
experiments showing the destructive effect of alkalis on this material. 
In many cases the condition of cable insulation depends upon whether 
the cable is positive or negative. Finally, rubber cables and tests for 
rubber are discussed. 


Paper-insulated Cables with a Vulcanised Bitumen Sheath. 


This class of cable is popular, but it should he used with 
some caution. The bitumen compound is designed with a view 
to its waterproofing rather than its insulating properties, 
though it may be a good insulator, too. In buying such a cable 
one is buying something on trust. There is no test that can 
prove the permanence of the material. Bitumen is said to be 
one of the most chemically inert of substances, but there seems 
to be a considerable difficulty in defining what constitutes 
bitumen. Crude Trinidad bitumen undoubtedlv alters with 
exposure to air, probably losing sulphur. Refined bitumen 
is Trinidad bitumen freed from water, mineral matter (clay) 
and sulphur, and is mixed with some kind of petroleum or 
other oil which acts as а flux and reduces its otherwise high 
melting point to а workable temperature of 200? to 240 F. 
Vulcanised bitumen is refined bitumen mixed and heated with 
sulphur in varying proportions, generally less than 30 per cent. 

Generally no cable manufacturer will sav what his particular 
composition consists of, but some of them are stated to contain 
no bitumen at all.t Probably many such compositions used 
for paper cables are heavily loaded with mineral matter to 
make them hard. This kind of protection is liable to crack. 

One composition, described as vulcanised bitumen, rather 
elastic when new, undoubtedly “ ages," becoming of a texture 
that has no coherence, and which breaks rather than cracks 
when bent. 

To give this class of cable the best chance it should be laid 
solid, thus ensuring the absence of air and moisture from con- 
tact with it. It would appear, however, to be able to claim 
no advantage over properly laid lead-protected cables. 

Triple-concentric cables of this class used on three-wire 
continuous-current networks have proved successful even in 
wet ducts. The outer conductor is the third wire and of the 
same potential as earth, so that there is no electrical pressure 
on the bitumen. For single or three-core cables we should 
prefer to use this class of cable for alternating pressures rather 
than continuous. Vulcanised bitumen is more fully discussed 
below. 


— — — — — — — 
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Vulcanised Bitumen Cables. | | The physical effect of a strong solution of caustic potash on 
Much the same remarks apply to these cables as to the last | three different samples of vulcanised bitumen was as follows :— 
class of cable considered. The buyer is essentially taking | Sample A.—Thickness of vulcanised bitumen 0-2 in., 
something on trust. Every cable maker’s composition is covering=0-05in. This was from an old cable that had been 
secret and probably different. There is а considerable diver- | in use four or five years. Minute glistening particles could be 
sity of opinion regarding the merits of these cables, which is | seen in the compound, probably sulphur. It was only slightly 
probably explained by the fact that they are used on different | soluble in caustic potash. It was undoubtedly very much 
kinds of svstems and are laid in different ways. When used | altered from its condition when new, being very easily broken, 
as the negative conductor of a three-wire system, they have | and probably most of its soluble constituents had been already 
occasionally failed badly. Whole lengths of cable have beeu | extracted during its service underground. 
found with the insulation rotted, and sometimes the insulation! Sample B.—Thickness of vulcanised bitumen=0-2 in., 
is found to have disappeared altogether. braiding=0-08 in. A very black and flexible compound. 
Some makes of this type of cable undoubtedly decentralise | This lost about 20 per cent. of its weight after three weeks’ 
under normal loads. Fig. 7 is a photograph of such a cable | immersion in caustic potash. The residue was rather hard and 
decentralised. This cable was in use for about three years, | easily broken. 
and was never loaded up to a current density of 1,000 amperes Sample C.—Thickness of vulcanised bitumen 0. 155 in., 
per square inch. It was more or less decentralised along its braiding=0-lin. Also black, but slightly harder than B. 
whole length (about 100 yds.). | This sample lost nearly 40 per cent. weight after three weeks' 
It will be seen from the photograph that there is very little | immersion. The residue was, however, still flexible. 
appearance of any external flattening. This, perhaps, is A length of each of these samples was bent and straightened 
because the heat generated in the copper was only sufficient | 10 times round a 12 in. drum and then tested with 460 volts in 
to render a thin layer of insulation next to the copper viscous. | metal pail filled with a weak solution of caustic potash. The 


The outer lavers of insulation retained their rigidity and pre- | core of the cable was made negative and the pail positive. A 
vented any external deformation of the cable. The copper is | No. 20 lead fuse was in circuit :— 


thus assumed to travel very slowly through the insulation, and 

it is only when it has very nearly reached the outside that the manele s ОШ : ee hen 

outermost layers begin to get viscous and to flatten under the " c à i about 58 hours: 

weight of the cable. ^ uld lá babl h 1 h 
It is hardly necessary to say that in any length of decen- Sample À would probably have broken down without any 


1 18 1 : Р с . 9 
tralised cable examined the decentralisation is rarely found to | austic potash, and is interesting as an example of “ ageing 
be uniform. : in а vulcanised bitumen cable. 


Fic. 7. 
Enlarged to 14. 


Fic. 9. 


Another cause of decentralisation which we have seen occur 
very extensivelv is apparently due to the contraction of the 
jute serving wound spirally over the bitumen. If а piece of 
tape be wound round a pencil so as to cover it, and if after- 
wards the two ends be pulled, a spiral space will be left between 
the turns of tape along the length of the pencil (see Fig. 8). 
The contraction of the spiral jute serving (caused by moisture) 
leaves a similar space between its turns on the cable, and the 
bitumen is forced into this space. The cable then has a very 
curious appearance; it has shrunk in diameter, and appears 
to have a rod of bitumen wound spirally round it. In section 
it is like Fig. 9, where the jute servings are omitted. The 
shaded part represents the bitumen, the unshaded part the 
copper conductor. We have seen a similar action, though to 
a far less extent, take place on rubber cables. Better impreg- 
nation of the jute might at least delay this action; probably 
a serving of tapes and woven braiding without any lappings 
of jute would be best. 

Any external pressure on the cable causes the insulation to 
lose its shape. This is particularly noticeable with heavy 
cables, if supported intermittentlv. 

Vulcanised bitumen is readily attacked by alkalies. Now, 
alkaline liquid is very likely to be found in contact with under- 
ground cables used for continuous currents. If a current is 
flowing through soil its method of conduction is probably 
entirely electrolytic, and will result in the formation of an 
alkaline liquid at the cathode; so that the minutest leakage 
of current from a joint or fitting on а negative cable will tend 
to make anv moisture round the cable alkaline at that point. 
Thus one of the worst enemies of these cables is, unfortunately, 
one most likely to be present. Of course, the kind of ground 
in which the cables are laid will influence this. 


That very strong alkaline solutions do collect round negative 
faults on cables is well known. The writer has frequently 
found metallic potassium and sodium on a negative fault. This 
is more particularly evident when the fault current has to pass 
through some porous material, such as brieks or concrete, 
which may exercise some selective action. 

An analysis of the salts found round a negative fault on a 
solid laid cable supplving a workhouse at Liverpool was given 
in a Paper read by Mr. Henry Bassett, jun., before the Society 
of Chemical Industry, and reported in THE ELECTRICIAN for 
April 12, 1907. The analysis was as follows :— 

КОН ~ 33-37 per cent., NaOH =32:26 per cent., K, liquid 
allov—1 per cent., Na, liquid alloy = 0-80 per cent., soluble 
silica — 4-80 per cent., sand and earthy matter — 26-36 per cent., 
bitumen and water=1-41 per cent. About 1,000 grammes 
were found altogether. The soil in which the cable was laid 
was sandstone, which contained 0-047 per cent. potassium 
oxide and 0-016 per cent. sodium oxide. The surface soil con- 
tained 0-056 per cent. potassium oxide and 0-058 per cent. 
sodium oxide. Mr. Bassett calculates that the amount of alkali 
given to him (650 grammes) could have been obtained from 3 
cubic metre of sandstone, or from 4 cubic metre of the surface 
soil. 

It seems possible that the soil immediatelv below а macadam 
road may be much richer in potash and soda than agricultural 
land. 

An analysis of а good loamy soil gives about 0-8 per cent. 
potash and 1-5 per cent. soda. Ап analysis of а piece of 
granite gives 6 per cent. potash and 2-5 per cent. soda; basalt 
1-3 per cent. potash and 3-9 per cent. soda ; whinstone 3 per cent. 
soda and a trace of potash. It seems probable that the con- 
tinual grinding action of the traffic on a macadam road will 
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cause the stones to decay much more quickly than when only ex- 
posed to ordinary weathering influences, and hence the soil 
below the road mav come to contain relatively considerable 
amounts of potash and soda in a soluble form. 

- The insulation resistance of most insulating substances falls 
with increased temperature. The fall in insulation resistance 
is very rapid, and for a rise in temperature of 40°С. or 50°C. it 
may reduce to within 2 or 3 per cent. of its value at à normal 
temperature. | 

It seems possible that this fact may account for the observed 
failure of vulcanised bitumen cables, when used for the negative 
side of a three-wire system. Other kinds of cable have failed 
in a similarly wholesale wav, but a reason can nearly always be 
given, and the failure could have been prevented by a different 
method of laying. 

That the duct containing the faulty cable is generally wet 
and dirty must be regarded as a result of the cable failing, and 
not the cause, as adjoining ducts containing positive and third 
wire cables will be found quite dry. (In this connection, see 
discussion on Mr. Highfield's Paper, Transmission of Energy 
by Direct Current," Proc. LE.E., Vol. XXXVIII., p. 528.) 


Nearly all insulators conduct electrolytically at high tem- | 


peratures. The complicated structures forming the molecules 
of vulcanised bitumen split up, and the ionised molecules 
so formed drift under the potential gradient, the one group to 
the anode, the other to the cathode. Thus a current flows 
through the insulation part of its path, until it reaches the 
third wire earth, being through soil. Now, as explained above, 
the effect of this current (however minute) will be to collect 
an alkaline liquid round the cable. If this really does happen, 
the insulation will be attacked at this point and made thinner ; 
the next time the cable is heated up a slightly larger current 
will flow and more thinning will take place; the destruction 
will be progressive. 

It also seems possible that moisture may be actually forced 
through the insulation by electric osmotic force, whenever the 
insulation resistance falls. 

Mr. Highfield, in replying to the discussion on his Paper on 
^ Direct Current Transmission” (Proc. I.E.E., Vol. XXXVIII., 
p. 940), savs :— 

He (Dr. John Hopkinson) carried out а large number of 
experiments on the whole question . . . shortly we found that 
when there was a conducting path from pole to pole, then anv 
moisture was transferred from the positive to the negative 
pole under certain forces, varving with the pressure and the 
nature of the connecting link, and so on; but as long as there 
was no conducting path between the two conductors then 
osmotic pressure was not exercised and there was no difficulty." 

Mr. F. A. Newington, in discussing Mr. Ward's Paper on 
“ Continuous-current Mains." read at Glasgow (Proc. I.E.E., 
Vol. XXXI., p. 861). savs :— 

“ All insulation at present known is more or less porous, and, 
on account of osmosis, moisture gets to the negative conductor 
and the insulation resistance falls." 

See also Electric Motive Power," by Albion T. Snell, p. 307 : 
The latter class (V.B. cables) is cheaper, and hence is more 
suitable for large trunk mains; but since it rapidly loses #8 
insulating properties if in contact with water, it is necessary to 
encase the compound with lead." 

The actual current flowing will be exceedingly minute. For, 
suppose the resistance of a mile of cable reduces from 75 
megohms to 1 megohm when heated up, the leakage current 
(with 250 volts) is only туре ampere. This current, however, 
is not distributed over the whole circumference of the cable, 
but only at points where it is supported on a not very good 
insulator (sav, a wet wooden saddle). 

In further support of the theorv suggested above, it тау be 
said that V.B. cables have been, so to speak, caught in the act 
of breaking down. For instance. Fig. 10 shows the outline 
of the circumference of a 0-5 V.B. cable (actual size) that had 
been in use as the negative of a three-wire system. The insula- 
tion at the flattened part was cracked on the outside and per- 
manently soft, the insulation being apparently normal nearer 
to the conductor. Such a soft condition can be exactlv 


imitated by treatment with caustic soda. The fact of the 
softening starting on the outside and working inwards appears 
to show that it is due to some external cause, such as attack 
by alkalies ; if the presence of the alkalies is not due to leakage 
current through the insulation, why is it that the positive cable 
in an adjoining duct was exempt from all such attack ? 

We have been informed by jointers accustomed to work with 
V.B. cables that a difference may sometimes be noticed in the 
condition of the insulation of the positive and negative cables 
after some years service. The positive insulation tends to- 
wards brittleness, the negative towards & consistency re- 
sembling that of cheese. 

A further point may be noticed. If the destruction of these 
cables is due to electrolysis, the attack on the insulation of the 
negative cable should be from the outside inwards, and on the 
positive cable from inside outwards. This is exactly what does 
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happen. On examining a faulty positive cable, after the braid- 
ing is stripped off, and if the fault has not gone very far. a 
small green spot is perhaps the only sign of trouble. If, К 
ever, the insulation be pared down at this place with а sharp 
knife, the green area will be found to increase progressively 
down to the conductor, which will be found to be corroded 
(see Fig. 11). 

The salt formed is generally green, but sometimes blue ; 
is only partly soluble in cold water and has вп acid н 

А metallic sheathing completely enclosing the insulation 
should protect it from all soil electrolysis. Steel armouring 
would not accomplish this. as any stray earth current might 
deposit alkaline liquid on the armouring itself, which would 
soak through the interstices, and so attack the insulation. The 
armouring would have to be very frequently and efficiently 
earthed to prevent the possibility of this, a very difficult thing 
to do, in a coal mine, for instance. 


Vulcanised Bitumen 


Copper Conductor 


122222227 vanish Bitna 


Fic. 1]1.—DIAGRAM SHOWING FarLT on Positive BITUMEN CABLE. 


It is said that decentralisation is sometimes a manufacturing 
defect, occurring at the ends of coils, where the cable is hand 
guided. It seems probable that manufacturers who found 
this to occur would always reject the few feet at the end of 
each coil. 

In fixing this class of cable great care should be taken to 
avoid all external pressure. The bearing surfaces should be 
as large, and all bends made as easv, as possible. Abrupt 
changes of level in small manholes are fatal. Like lead- 
covered paper cables, they should be handled with caution in 
cold weather, as the insulation of some, at апу rate, cracks 
very easily. 

The advantage of a lead-sheathed cable over a V.B. cable 
would appear to lie in the fact that any electrolytic current. 
through the insulation must consist merely in the transfer of 
electrons from copper to lead, or vice versa. Any external 
effects due to this current are confined to the outside of the lead 
and cannot affect the insulation. 
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We think vulcanised bitumen cables should be laid solid 
if used for continuous currents, and are more suitable for 
alternating currents, as in three-phase mining work. If they 
must be drawn in, insulating watertight ducts should be used, 
or concentric cable the outer conductor of which is at earth 
potential. 

It is à great advantage to have the core filled up solid with 
bitumen, which prevents moisture travelling up the core. 

There are many different makers of these cables, and they 
probably all use different formule, so that some may stand 
quite well under the conditions in which others have been known 
to fail As stated above, the difficulty is to predetermine the 
behaviour of such cables under given conditions. 

The insulation resistance is of the order 50 to 200 megohms 
per mile; the larger the cable is the relatively lower is the 
insulation resistance. Mr. Hollingsworth (Proc. Incorp. 
Municipal Elec. Assoc., see THE ELECTRICIAN, June 25, 1909) 
gives the lower limits of insulation resistance for all-bitumen 
cables as 100 and 50 megohms per mile respectivelv for 0-1 sq. 
їп. and 1 sq. in. cables. 

Vulcanised bitumen cables are made with rubber and paper 
separators next to the copper. Probably both these cables 
are more reliable than all-bitumen cables. 


(T'o be continued.) 


ELECTRICAL EQUIPMENT AND ILLUMINATION OF 
THE NEW THEATRE, NEW YORK.* 


BY N. M. SCHOONMAKER. 


Summary.—A description is here given of the electrical installation at 
what is claimed to be the finest theatre in America. The arrangement 
of the supply from the mains of the New York Edison Co., the various 
switchboards installed, the wiring, the lighting and systems of control 
and signalling are all described in detail. 


The New Theatie located at Central Park West and Sixty-second- 
street, New York City, and recently opened with much pomp and 
ceremony, is as distinctive from other theatres in the design of its 
electrical equipment as it is in policy. Its purpose is similar to that 
of the national theatrcs of Europe. and while it 
lacks the national support and protection accorded 
to these, it is, nevertheless, backed bv practically 
unlimited capital and has been designed to suit 
a wider range of needs. The edifice has-been 
erected with the idea of fostering dramatic art, so 
that plays which are impossible to the ordinary 
stage manager, owing to the cost of their pro- 
duction, if they possess real dramatic value, may 
be produced. The plavhouse is also intended for 
operatic and orchestral productions. so that the 
electrical equipment is much more elaborate than 
that found in the ordinary playhouse in order to 
cover the needs of such performances. The edifice 
is thus a theatre, an opera house and a concert 
hall. A roof garden and terrace are also provided. 

The stage itself is very extensive in all its 
dimensions, and upon it has been expended more 
thought апа labour than perhaps upon any other 
stage in existence. The pit below the stage is 30 
ft. deep, and there is a clear h: ight from the stage 
floor to the rigging loft of 117 ft. A second stage 
is placed in the pit below the one being used, and 
upon this scenes may be set while a performance 
is going on and at {һе proper moment the lower 
stage may be quickly elevated to take the place of 
the other one. The stage is also equipped with a 
revolving floor, which makes it possible to set four 
Scenes at once. An idea of the art:stic character of 
the interior of the buildinz can be obtained from 
Fig. 1, which shows a sid: view of the auditorium. 

Service.—The electric service is taken from 
the mains of the New York Edison Co., and 
feeds a total equipment of approximately 
19.000 incandescent lamps and 1,131 н.р. in electric motors. The 

Addition of such a considerable load could not be carried by the 

ordinary mains in the district, so that it was found necessary to run 

iwo entirely new feeders from the New York Edison sub-station. 
* Abstract of an article in the ** Electrical World.” 
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and in addition to loop in two mains and tap from a third. The main 


service board is set on the outside wall in the engine-room, which 


was built with the idea of eventually installing generating sets. The 
service board is placed in such a way that it can be taken out and 


replaced by generator panels and connected with future sets of units, 
should these be installed. 

According to the ordinances of the City of New York, three 
independent services are required in all theatres: one for audi- 
torium and stage lamps, one for all corridor and public passage 
lamps, and one to be used exclusively for the lamps in the red exit 
The engineers of the New Theatre. however, went fe ven 
further than the law required. In addition to the three lighting 
services an cxtra service was brought in for motors, во as to make it 
possible to keep the motor circuite « parate from the lamp circuits. 
The engineers also took the precaution to place the meter for the red 
exit lamps on the service board. This was done in onder to keep the 
number of fuses in the line down to a minimum, as well as to lessen 
the possible chances of having these lamps extinguished owing to a 
mishap on the switchboard or if an operator unintentionally opened 
the circuit. The other three services, one for motors and two]for 
lamps, are arranged so that they can be thrown together by means of 
double-throw switches on the main switchboard. The switches are 
placed so that the motor 'bus bars can be switched on to the motor 
service or to the auditorium service ; whilst the auditorium 'bus bars 
can be fed by the auditorium or corridor service. and the corridor bu 
bars by the corridor or auditorium service. | 


Service Switchboard.—The service switchboard is constructed of 
marbleised slate, and the only noticeable point in its construction is 
that the switches are of the double-throw tvpe. so that in case of а 
blow-out of a service fuse on the board or of a feeder fuse in the street, 
the switch can be thrown over to the other side while renewing the 
fuse. Upon this board is also mounted & watt-hour meter for the 
exit lamps, these lamps being controlled from this board for the 
reason just stated. In its general construction the switchboard is 
similar to a switchboard with a copper-bar service behind and double- 
throw switches for each service. From this board the three main 
services are carried across the sub-basement ceiling directly to thé 
main switchboard located on the opposite side of the engine-room, 
and which, should an isolated plant be installed. would be the 
distribution section of the power-plant board. In order to minimise 


in copper, it was decided to use lead-sheath. paper-insulated cable, 
for this run overhead. This wa: preferred to rubber insulated cable, 
because it has a greater current-carrying capacity for the same cross- 
section of copper. and the drop in either case is negligible. 


The use 
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Fic. 1.—бїрЕ VIEW ОР THE AUDITORIUM OF THE NEW THEATRE (NEW. YORK). 


of paper-insulated cable, however. introduced an added complication, 
because of the necessity of having potheads at both ends of the run, 
these taking up considerable room. 
potheads are set on special supports over the board. and at the 
i service end they are supported on the wall behind the service board. 


At the switchboard end the 
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The. cables are, of course, enclosed in iron conduit. Three-wire | Stage Switchboard.—All lamps in the auditorium and all lampe in 


feeders, each leg of which is made up of four 0-625 sq. in. cables, | and about the stage, operating and others, must. of course, be con- 
are used for the stage and auditorium ; similar three-wire feeders | trolled by the operator of the stage switchboard. In this case, how- 
are used for the corridors, and two-wire feedeis, each leg of which | ever, owing to the size of this part of the building, the elaborateness 
is made up of six 0-55 sq. in. cables, are employed for the motor | of its construction, the fact that there is limited space in the wings 
service. and that the stage is equipped for operatic performances—the latter 
Main Switchboard.—The main switchboard (Fig. 2) is built of mar- | feature making very exceptional demands for unusual lighting—it 
bleised slate, all the connections being made with copper bars and | was decided to place the switchboard operator in the centre front of 
strips upon the back of the board. No meters are mounted on the | the stage, in a position usually occupied by the operator in foreign 
board, and the space above it is made in the form of a big pull-box ! theatres, and in the position usually occupied by the prompter in 
in which all feeders terminate. The latter come up from the switch American operatic performances. The switchboard operator is con- 
studs to the box in the shape of hard-drawn copper rods covered with , cealed under a hood, with his eyes just above the stage floor, thus giv- 
neatly fitted circular-loom conduit, and supported by porcelain | ing him a view of the stage from the viewpoint of the audience, 
insulators fastened to iron bars. The rods are connected to the | enabling him to regulate the gradations of light with more satis- 
feeder cables by means of Dossert connectors, and the work on the | faction. 
feeders at this point was done with the greatest possible care in order It has been universal stage practice to give to this stage operator 
to make everything safe. secure and durable. Behind this board, | when in this position control of only the master dimmer switch, while 
running its full length and mounted on the wall, is а meter board. | assistants were given control of the individual switches and individual 
The latter is placed inside the switchboard enclosure, and is con- | dimmers. In the arrangement of the New Theatre, however, this 
nected to the switchboard by means of insulated copper bars, which | part of the installation has been designed with the utmost refine- 
run overhead and which feed the bus-bars of each board. The New | ment, and the stage operator is given not only control of every 
York Edison Co. decided that more accurate metering for the large | individual switch and dimmer, but of all the master switches and 
circuits of the building could be obtained by using a number of small | dimmers as well. In order to simplify the control, all the switches of 
meters connected in parallel. The Company made these individual | the stage switchboard are of the remote-control type, as well as all the 
meters as small as possible, and, while there is not quite one to each | dimmers. Ву such an arrangement the size of the operator's contro 
section, there are 24 mounted on the meter board. The large sec- | board is very much smaller than the other two, and he is able to 
tions could not be cut up. so meters for these are connected in | manipulate the switches and dimmers without even so much as mov- 
parallel. ing his head from the hood. Ci 
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FIG. 2.—GzNEkBAL DisrRiBUTIOoN Boarp. Fic. 3.—MoToR DüRivEN DIMMERS. 


Nearly all of the wiring is enclosed in strong iron conduit. This The problem of the engineers was to clear the stage of all mechan- 
work is of exceptionally high character, and was installed with the , ism and yet not to have the switches and dimmers too far from the 
greatest pains and care. Twenty-six feeders leave the main switch- | control board. The space allotted for this apparatus consists of a 
board and supply the various sections. All portions of the distribu- | long, narrow strip along the front of the stage pit, and it was decided 
tion system which it is not desired to control from the stage switch- | to place the stage switchboard in the lower story of this pit, two 
board are fed directly from the main switchboard by sets of feeders | stories below the control board or the proscenium arch. This switch- 
run in iron conduit exposed on the ceiling of the basement to the | board is of marbleised slate and has 183 control switches. Because 
riser shaft, and then looped up through various distributing boxes. : of the cramped position of the board it was obligatory to put all "bus 
Instead of using small pull boxes it was decided to use large boxes | bar work on the front, which necessitated lengthening the board to & 
for the entire group of feeders, and the feeders inside the boxes are | maximum width of 58 ft. Each switch on this board has an on and 
supported on porcelain cleats. off operation, together with a short-circuiting device which cuts out 

According to the City ordinances the operator of the stage switch- | the dimmers, the latter being effected by means of an additional 
board cannot have full control over the lamps in the corridors and , solenoid in the switch. By means of this short-circuiting arrange- 
publie sections of the building. "These parts of the New Theatre, | | ment а dimmer may be thrown on or off in an instant. "There are 198 
however, are so very large and numerous that if thc lamps in them switches on the board. an unusual number, and the auditorium 
were allowed to burn throughout the performance the energy used lamps alone are connected to 12 dimmers in different sections The 
would be quite considerable. In order that these lamps may be cut number of switches exceeds the number of dimmers, because the arc 
out of circuit while the performance is on, and also in order to be | lamps and some other miscellaneous portions of the building are not 
able to dim the lampe as a signal to-those in the corridors and public | connected to dimmers. For the stage itself there are on this board a 
sections that the performance is about to begin, the fixtures are | very large number of switches. The division of border lamps 
double circuited, one-third of the lamps being connected to one ! necessitated 16 individual switches and 16 individual dimmers for 
circuit and two-thirds to another circuit. All of the lamps are fed each of the eight borders. The footlights are also divided into 16 
from the same feeder, control being effected by means of remote : sections. The dimmers in the stage pit in the story above the stage 
switches set at centres of distribution and in distribution boxes. The | switchboard are driven by two 15 н.р. motors, one driving the 
circuits having the greater number of lamps are controlled by the | forward shaft and the other the reverse shaft. These motors, 
stage operator. This double-circuiting increased the cost of the although each has a separate speed control permitting individual 
branch-circuit installations in these sections of the building almost | variable speed on the two shafts, may have their forward and 
100 per cent.; but, in view of the fact that considerable energy | reverse shafts geared together so аз to run at the same speed. Thus, 
could thereby be saved, it was felt that thc expense was justified. , in case of а breakdown, the disabled motor may be cut out without 
Aside from this complication the wiring of this part of the building | incapacitating the dimmers. The latter are mounted on one con- 
presents no unusual points. tinuous dimmer frame, two abreast, one above and one below, and 
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are driven by gears from the subshafts coupled to the main shafts. 
The gears from the subshafts to the main shafts are electrically 
clutched for different speed ratios. Each subshaft has five of these 
clutches, and there is a total of 28 subshafts. At each of the two 
motors there are, in addition to the motor-field control, additional 
gear combinations on the ends of the main shafts, which can be 
clutched in to give a still wider range of variation. One of these 
motor-driven dimmers i3 shown in Fig. 3. 

Each dimmer is arranged to stop at any one of the 15 points which 
represent the full range of the dimmers. The motion of each in- 
dividual dimmer is also actuated by electric clutches which cut out 
at any one of these 15 points. The clutches used in connection with 
the dimmer frame are actuated by a low-voltage system, operated 
at about 10 volts or 11 volts, to supply energy for which there are 
two 4 kw. motor-generator sets equipped with throw-over switches 
arranged so that either motor may bo used. The controlling 
mechanism is as follows: For each dimmer, a limit controller 
can be set to stop the dimmer at any one of the 15 points throughout 
its range. A three-way switch operating on the switchboard and 
representing an on-and-off and a dimmer short-circuit is provided, 
and for each battery of eight dimmers representing a single colour in 
two borders there is a five-point switch controlling the speed clutches 
on the dimmer frame. There are also master-limit controllers for 
each battery of eight dimmers, and master three-way switchos for 
controlling the on-and-off and dimmer short-circuit for all of the 
several batteries of eight dimmers. In addition the stage operator 
has within his reach a master board on which are mounted a master 
stage switch operating all remote-control switches of the stage scc- 
tion; a master house switch, controlling all the remote-control 
switches of the house section; a master stage dimmer switch and a 
master house dimmer switch ; one white stage special master switch 
and dimmer switch ; one red stage special master switch and dimmer 
switch; one blue stage special master switch and dimmer switch ; 
one amber stage special master switch and dimmer switch. There 
are, moreover, on the master board a control switch and a dimmer 
switch for each individual colour of each individual border and 
for each individual colour of the footlights, and also for each in- 
dividual colour of the strips and pockets. | 

The complete mechanism makes it possible for the stago operator 
to control any individual section, turning it on and off, dimming it to 
any required point at any required speed. and in any combination. 
The extreme time limit at which the dimmers are operated ranges 
from two seconds to 15 minutes in passing from full bright to full dim. 
The arrangements of tho master switches and the master dimmer 
switches make it possible to set the lamps for one scene while another 
scene is being enacted, it being necessary at the beginning of the next 
scene only to throw on the master switch and the master dimmer 
switch. 

The wiring used in connection with the low-potential clutch- 
control circuit is done in parts with lead-sheathed telephone cable, 
and in other parts with No. 16 rubber-covered wire, cabled and taped. 
To effect the completed arrangement required approximately 12,000 
connections of this cable work. The remote-switch circuits are 
made with standard No. 14 rubber-covered, double-braided wire run 
in iron conduit. 

(To be concluded.) 


APPLICATIONS OF ELECTRICITY TO PROPULSION 
OF NAVAL VESSELS.* 


BY W. L. R. EMMET. 

Summary.—The author describes two systems of electric propulsion. 
In the first а low-pressure turbine and an electric motor are fitted on 
each propeller shaft, current being supplied to the motor from a turbo- 
generator, and the low-pressure turbine being only used at high vessel 
speeds and for reversing. In the second system the whole power is 
delivered to the propeller shafts by means of electric motors. 


Although steam turbines were uscd commercially in Europe long 
before they were introduced into the U.S. А. on any scale, America has 
set the pace in this great development. which has very recently 
attained an advanced state of improvement. It is not unnatural, 
therefore. that we should be in a position to take the first great step 
towards the driving of ships by electricity. 

The figures and statements given in this Paper are not mere 
theories based upon supposed possibilities, but in all essentials are 
accomplished facts, the nature of the case being such that we need 
not go beyond the scope of our actual experience to accomplish the 


purposes here proposed. These plans are actual designs worked out. 


* Abstract of a Paper read before the Society of Naval Architects and 
Marine Engineers, New York, U.S.A. 


in every significant detail, which might be, and, if opportunity 
offered, would be contracted for and fully guaranteed. The data 
and information given relate to two distinct methods, both adapted 
to the propulsion of battleships of the design of the Arkansas 
and Wyoming." In the first of these methods, which will be 
spoken of as Combination Drive," generating units with motors 
and low-pressure turbines on propeller shafts are used together and 
separately for different conditions. In the second method, callcd 
here ** Electric Drive," the propulsion is wholly by electric motors. 
The first of these plans was made the subject of a proposition to the 
Government for one of the new battleships, the turbine part being 
designed by the Fore River Shipbuilding Co., and the electrical part 
by the General Electric Co. The second has been designed since 
the bids for these ships were opened. 

In both of these designs the steam conditions specified by the Navy 
Department, namely, 260 lb. gauge and 50F". superheat, have becn 
used in calculating results. In both cases vacuum diminishing with 
load from 28-5 in. at 12 knots to 27 in. at 20-5 knots has been assumed. 
"The Parsons curves given have been taken from guarantees without 
knowledge of vacuum proposed. If the vacuum is better than 27 in., 
the Parsons steam rates at the high speeds should be higher than 
those given by the curves. 

Combination Drive. —With this drive it is proposed to use twin 
screws and to instal upon each propeller shaft a low-pressure turbine 
and an electric motor, both of these being installed in the cngine- 
room provided for in the design of the ship. We would also instal 
in each engine-room a high-speed steam-turbine generating set. The 
capacity of the generators and motors would be such that they 
would be capable of delivering, at a vessel speed of 20-5 knots, two- 
fifths ‘of the total power required for propulsion. The remaining 
three-fifths of the power under these conditions would be dclivered by 
the low-pressure turbine which at such a time would receive steam 
exhausted from the generating unit. This low-pressuro turbine 
would also be fitted with two reversing stages, similar to those 
which would be adopted with direct turbine drive. The low-pressuro 
turbines would also be so arranged that thoy could teke high- 
pressure steam from boilers through separete nozzles and with such 
supply they would act as fairly efficiont high-pressure turbinos. 
With such high-pressure steam supply the ship would make a speed 
of about 19 knots with the same steam required for 20-5 knots with 
the combination drive. 

The turbine has two exhaust openings, one connecting to the second. 
stage and the other to the fifth stage. When the ship is running at 
about 20-5 knots all the steam would pass through the first of these 
exhaust openings to the low-pressure turbine, the pressure between tho 
two b:ing about 50 lb. absolute. When the ship operates at speeds 
below 15 knots the low-pressure turbine would not be used at. 
all, the power being delivered to the propellers entirely by motor. 
and being all generated by the high-speed turbine. At speeds be- 
tween 15 and 20-5 knots, a part of the steam would pass to the 
condenser through the low-pressure turbine and part through the 
lower stages of the high-speed turbine. 

The electrical apparatus acts simply as a speed-reducing bond 
between the generating turbines and the propeller shafts. ‘Tho 
motors are not used for reversing and are of the simple, squirrel-cage 
induction type. The voltage is low and the arrangement of generator 
and motor constitutes the simplest known means of electrical powcr 
transmission. With such apparatus, insulation trouble or mechanice! 
trouble is practically unknown and there is no other form of mechan- 
ism which can accomplish such results with equal simplicity and 
certainty. 

Since in a warship it is desirable to operate efficiently at low speed 
as well as at high, the motors proposed in this case are so arranged 
that they can be connected either for 28 or 42 poles. This change of 
conncction is made by & single movement which actuates a group of 
toggle switches so designed that their ection is perfectly positive 
and dependable. These switches could be so erranged that they 
could not be moved when the circuit wes energised, so that no 
trouble could result from opening or closing them under load. 

In this arrangement the electrical apparatus with high-speed 
turbines constitutes an auxiliary, the purpose of which is to improve 
efficiency under all speed conditions and particularly to adapt the 
ship to economical operation at cruising speed. It was decided upon 
largely with a view to overcoming the doubts and fears which might 
be raised by the proposition to introduce such a novelty into the new, 
battleships. By removing the generating unit and motors and 
putting, in place of the motors, small, high-pressure turbines, the 
equipment could, at a small cost and in a very short time, be changed 
into a thoroughly effective high-pressure turbine drive. 

Electric Drive.—Since the completion of these designs for combina- 
tion drive and their rejection by the Government, the writer has 
designed an equipment somewhat similar in principle in which the. 


638 


THE ELECTRICIAN, JANUARY 28, 1910. 


whole power is delivered to the propeller shafts by means of motors. 
On each propeller shaft it is proposed to instal two motors, one of 
which is arranged with pole-changing switches во as to adapt it to 
use at lower speeds, this motor being similar in character to that pro- 
posed with the combination drive. The other motor is adapted only 
to the smaller number of poles used with high speeds and is arranged 
with a resistance connection to its motor so that it is suitable for 
producing the high torque desirable in quick changes of the ship's 
direction. The turbo-generators can, of course, be of the highest 
efficiency. The results in steam consumption at different speeds 
obtainable by this equipment are shown in Fig. 2. The steam 
consumption curves refer to the propelling machinery alone. The 
dotted curves on the same вһесї show guarantees made on Parsons 
turbine cquipment for the same ship. It will be observed that the 
Parsons power curve is considerably higher than that assumed for 
the electric or combination drive. A large part of this difference 1s, 
however, certainly attributable to the fact that the proposed Parsons 
equipment operates with four propellers and much higher propeller 


speeds, which will give a lower efficiency to the propellers themselves 


and a lower propulsive efficiency of the ship since one propeller is 
bound to interfere with the action of the other. The same propeller 
speed has been assumcd as in the combination drive, but it would be 
possible with the clectric drive to adopt a considerably lower speed, 


Fic. 1.—OvTLINE Or Pin or INpucTION MOTORS FOR DRIVING BY 
ELECTRICITY ALONE, EACH OF 7,000 H.P. CAPACITY, ONE HAVING POLE- 
CHANGING SWITCHES AND THE OTHER ARRANGED FOR INSERTION OF 
ARMATURE RESISTANCE. 


and to obtain much improved results. A diagram of the pair of 
induction motors to be employed is given in Fig. 1. 

Weights.—' The weight of the Parsons turbines alone proposed for 
these ships as designed and estimated by the Navy Department is 
given as 484-7 tons, which weight does not include any piping, bear- 
ings, shafting. valves, or auxiliaries. The following figures show 
weights of equivalent parts with the combination drive and electric 
drive as here designed. 


Combination Drive. Lb. 
Two generators - 4 ccc ceccane 8 125.000 
TUNG: ИОВ: а аон разы eor rideo Rie ERU 154.800 
Two motors with pole-changing switches...... 140.000 
DUOC, О E ЕКЕ 2.000 
Additional ventilating ducts ,............. eese. 5,000 
Two low-pressure turbines - 740.000 
POND Жк E ( 1,166,800 or 520 tons. 
Elictric Drive. 
Two motors with pole-changing switches ...... 142.000 
Two motors f,, ðVZ ada роса 134,000 
Switches, levers, supports, kee 6,000 
Cables, ‘busses, supports, 4 4,000 
Reist M 3,000 
Two generators а sioe nies e rat Eas P va Aarau gt 280,000 
Two turbines, without bearing 218, 
Additional ventilating duet 7,000 


! А РУРИРЕР 194,000 or 354 tons. 


From this it will be seen that, considering these parts alone, the 
ccmbination drive would be 35 tons hcavier than the Parsons equip- 
ment mentioned, and the electric drive would be 131 tons lighter. In 
the comparison of steaming distances which is here made, this differ- 
ence alone is considered, but a consideration of the designs will show 
that other large economies in weight would be effected with the 
electric drive, for instance in the piping. Again, the weight of boilers 
proposed for these ships is 555 tons, and if with the electric drive the 
boiler equipment was eut down in proportion to the saving in steam 


consumption at 20-5 knots as indicated by the comparisons given 
above, a further saving in weight of about 108 tons would be effected. 
This estimate assumes that uscs of steam outside of the prime movers 
are the same in both cases and in accordance with the Depart- 
ment’s estimates. 

The original plans for these ships show a bunker capacity of 2,476 
tons. Adding coal capacity for the diminution in weight shown 
t bove. the steaming distance at 12-knot speed would be increased 
from 4,700 to 7,900 knots. Or taking the same boiler equipment, 
the latter distance becomes 7,600; whilst the speeds with an equal 
flow of steem are 20-5 and 21-2 knots respectively. It is assumed 
that in each case the steam consumption for all uses outside the main 
prime movers at 12 knots is 26,300 Ib. per hour. | 
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Fia. 2.—CURVES SHOWING STEAM CONSUMPTION OF ELECTRIC DRIVE COMPARED 
WITH RESULTS GUARANTEED IN PAR:ONS' EQUIPMENT OF THE SAME SHIP; 
ALSO POWER CURVES FOR BOTH CASES AND PROPELLER-SPEED CURVE РОВ 
ErszcTRI0 DRIVE. 


Dotted line, Parsons' turbine drive. Full line, electric drive, 
Line 1—2, Une generator and two motors connected for 50 poles, 
Line 3—4, 5 * ye »» 55 oo 30 LL) 
Line5—6, Two generators and four motos , „ 30 „ 

Low vacuum is assumed at heavy loads, 

Steam pressure, 260 lb. gauge, 50" F, superheat, 


The author claims that the efficiency of the electrical drive will be 
about 92 per cent. at all specds. The most important existing electric 
drive installation of which he knows is that of two fire boats in the 
City of Chicago. The performance of these from the first has been 
efficient, siniple and entirely free from trouble. 


DISCUSSION. 


Mr. W. J. Bancock drew attention to the fact that the Company with 
lines described, and fully to guarantec the results. The saving in weight 
which Mr. Emmet was associated were ready to make contracts along the 
by electric drive would probably surprise the naval architect. The ease 
of handling and manceuvring the Chicago fire boats referred to was pro- 
bably unapproached by any other boats. The possibility and practica- 
bility of handling the screws directly from the bridge or pilot house, 
without signals or the intervention of an enginecr, was of the greatest 
importance. | 

Mr. E. Н. В. ANDERSON had looked into the proposed electric pro- 
pulsion about three years ago with Messrs. Parsons and Co., and the 
Company's officials had then cometo the following conclusions: The first 
disadvantage of the scheme was that the total weight of the turbo- 
generators and the motors became prohibitive. There was great diffi- 
culty in finding a suitable motor that had a large variation in speed to 
meet the conditicns of marine service. Thirdly that the cost of the com- 
pleted installation was very much greater than that of a twin screw 
reciprocating set, or even an all-turbine arrangement of machinery. He 
noticed in the Paper that at speeds from 12 to 15 knots the low-pressure 
would not be used. A battleship did most of her work at cruising speed, 
so that these turbines being directly connected to the condenser wou 
get quite cold; and, when required for reversing, trouble would be ex- 
perienced with the blading. He also thought the author waa too op- 
timirtic in his figures for steam consumption with the electric drive, 
whilst the curves were hardly fair to the Parsons turbine. as the conditions 
were so entirely different. "Thus, in the Parsons ship the boiler pressure 
was only 210 lb. and there was no superheat. 

Mr. J. REID described Mr. Mavor's system, in which a Spinner motor 
is employed. This, he thought, was as far advanced as the author 8 
system. The most serious difficulty of the author was probably in jump 
ing from a Chicago fire boat to a battleship without proper tests. | 
propeller would be likely to determine the success of the authors умет, 
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Mr. C. B. Epwarps said they had never experienced trouble with the 
blading of the reversing turbines when live steam was admitted. 

Mr. E. H. B. ANDERSON here said that in the combination drive the 
case was quite different. 

Mr. EMMET, in reply, said as to cost, that some of their large turbine 
apparatus was sold at about 10d. a pound, so that some idea could be 
formed from the weight given. There was no difficulty if hot steam was 
suddenly admitted into the Curtis turbines. 


* 


THE AGREEMENT BETWEEN THE MARCONI COM - 
PANIES AND THE POSTMASTER-GENERAL. 


There has been issued this weck the agreement (dated Sep- 
tember 29, 1909), between Marconi's Wireless Telegraph Co. (Ltd.), 
The Marconi International Marine Communication Co. (Ltd.) 
(called ** the Companies "), and H.M. Postmaster-General. The fol- 
lowing is a full abstract :— 


Whereas by the Post Office agreement, dated Aug. 11, 1904, made 
between the then Postmaster-General and the Companies* the former 
granted to the companies for the term of eight years from Aug. 11, 1904, 
licence and permission to transmit and receive messages by wireless 
telegraphy between ships and certain stations on shore во far as such 
licence or permission might be necessary by law and subject to the con- 
ditions specified or referred to in the said agreement. And whereas by a 
deed poll of Dec. 11, 1907 (known as the ship-and-shore licence), the 
Postmaster-General granted his licence ара authority to the companies 
for & period terminating Dec. 31, 1909 :—(1) To establish, instal and 
work for these purposes apparatus for wireless telegraphy of the kind used 
in the system known as the Marconi system of wireless telegraphy ; 
(2) To transmit and receive by means of said apparatus messages between 
«aid stations and ships at sea and such other messages as are mentioned 
in the licence; and (3) To receive money or other valuable considera- 
tion for such service. And whercas by a memorandum of agreement 
made Sept. 26, 1901, between the Marconi International Marine Com- 
munication Co. (Ltd.) of the one part and Lloyds of the other part 
(known as Lloyds agreement) the company granted to Lloyds a right to 
use the Marconi system of wireless telegraphy. And whereas disputes 
have arisen and are still pending between the companies and Lloyds as 
to their respective rights and obligations under Lloyds agreement. 
And whereas, in consideration of the sum of £15.000 and the agreements 
on the part of the Postmaster-General hereinafter contained, the com- 
panies have agreed to execute a surrender of the ship-and-shore licence 
and their rights under the Post Office agreement and to grant to the 
Postmaster-General the right to use the patents relating to the Marconi 
system of wireless telegraphy to the extent and for the period and upon 
the terms hereinafter mentioned and to enter into such agreements for 
the sale and transfer of the stations specified as aforesaid and the appa- 
ratus and plant installed therein and otherwise as hereinafter contained : 

Now this Indenture witnesseth that the companies hereby surrender 
and release to the Postmaster-General all the licences, powers and 
authorities, benefits or advantages granted to or conferred upon the 
companies by the ship-and.shore licence or the endorsement thereon, 
and all right or claim on the part of the companies under the Post Office 
agreement or otherwise to any licence or permission from the Postmaster- 
General to transmit and receive messages by wireless telegraphy between 
ships and stations on shore. And this Indenture further witnesseth that 
1. (1) As from the date of this indenture the business of whatsoever kind 
heretofore carried on by the companies at the several stations in the 
schedule hereto shall be carricd on by the companies at the expense and 
for the benefit of the Postmaster-General, and all income from such 
business shall be payable to tho Postmaster-General and all outgoings 
shall be payable by him. Where necessary there shall be an apportion- 
ment of the current income and outgoings of such business as from the 
date of this indenture. 

(2) The companies shall, on Oct. 1 next, or on such subsequent date 
or dates as may be fixed by the Postmaster-General not being later than 
Dec. 31, 1909, sell and transfer to the Postmaster-General all the interest 
of the companies in the several stations specified in the schedule hereto 
and in the land and buildings in use by the companies for the purposes 
of the said stations and shall deliver and hand over to the Postmaster- 
General all the licenced apparatus and all other apparatus and plant (if 
any) installed in the said stations for the working of wireless telegraphy 
or for any other purpose and upon such transfer all the estate and 
interest of the companies in the said stations, land, buildings, apparatus 
апа plant and any rights possessed or enjoyed by the companies in rela- 
tion thereto shall become the property of and shall vest in the Post- 
master-General absolutely freed from any charge or incumbrance thereon 
created by the companies. The Postmaster-General shall not require 
any evidence as to the title of the companies to the property agreed to 
be sold other than the production of the leases under which the stations 
are respectively held. 

2. The companies shall concur with Lloyds in the cancellation of 
Lloyds agreement and any other agreement of a like kind between 
Lloyds and the companies. 

8. (1) Subject as hereinafter mentioned during the period of 14 years 


* This agreement is set out in The Electrician " Electrical Trades’ 
Directory and Handbook for 1909, p. 583. 


from the date hereof the Postmaster-General, his servants, agents and 
contractors may, pursuant to section 29 of the Patents and Designs 
Act, 1907, use for the service of the Crown in the United Kingdom for 
the purposes mentioned in sub-clause (2) hereof, without any payment 
or other consideration passing to the companies other than the considera- 
tion money hereinafter mentioned, the inventions comprised in the 
British Lettera Patent dated July 2, 1896, No. 12,039, and the British 
Letters Patent dated April 26, 1900, No. 7,777, and also any further 
patented inventions to which the companies are or may become entitled 
or of which they are or may become possessed or over which they have 
control or power or which may be used by the companies. The com- 
panies shall claim no royalty or other payment in respect of the use for 
the purposes in this clause mentioned of the inventions aforesaid and 
shall, in respect of any apparatus manufactured for the use of the Post- 
master-General for the purposes of this clause mentioned make no claim 
against the agents or contractors of the Postmaster-General for damages 
for infringement of any patent held by the companies. 

4. The companies shall, whenever required, give to the Postmaster- 
General such assistance and information respecting the said inventions 
and the mode of working and using same and all processes connected 
therewith as may be necessary for enabling him to use and exercise the 
said inventions to the best advantage. Provided that the Postmaster- 
General shall not communicate any such information except to his 
servants, agents and contractors, and when any such information is 
communicated to contractors it shall be communicated confidentially, 
and the Postmaster-General shall require the contractors to enter into 
an obligation not to make use of the same except for the purpose of 
carrying out their contract with the Postmaster-General. Provided 
that nothing in this agreement contained shall prevent the Postmaster- 
General from communicating any such information to the Lords Com- 
missioners of the Admiralty во long as the Lords Commissioners are 
using any invention of the companies under any agreement with them. 

5. This clause provides that the Postmaster-General shall have similar 
rights where the companies invent, discover or makeany improvement or 
improvements in the said inventions, or the mode of working or u-ing 
the same or shall become the owners of any such improvement or 
improvements (whether patent^d or not). 

6 and 7 provide that the Postmaster-General does not accept any respon- 
sibility as to the validity of such patents. &c., and is indemnified by the 
companies against all actions at law in regard to same. 

8. In consideration of the surrender sale and transfer aforesaid and 
of the agreements on the part of the companies hereinbefore contained 
the Postmaster-General shall pay to the companies the sum of £15,000. 
£10,000 on the execution of these presents and £5,000 on the completion 
of the transfer to the Postmaster-General of the stations, land, buildings, 
apparatus and plant of the companies. 

9. This clause binds the Postmaster-General to continue for a period 
of three years, but no longer, any free dispatch of messages the com- 
panies may have undertaken to give. 

10. Nothing in this indenture shall affect or prejudice any provision 
of the licence to Marconi's Wireless Telegraph Co. (Ltd.) of Dec. 11, 1907, 
for the company to establish, instal and work wireless telegraphy at 
Poldhu and Clifden or any of the rights of the companies or either of 
them under the Post Office agreement, except as above provided. 

The schedule following sets out that the following stations are eacquired 
under this indenture of agreement: Liverpool, Withernsea, Caister, 
Lizard, Rosslare, Niton, North Foreland, Crookhaven, Holyhead. 

A further indenture (dated December 1, 1909), rolates to the 
surrender by Lloyds of certain rights, privileges and properties to the 
Postmaster-General in return for the sum of £2,400, and the grant of 
certain privileges in connection with wireless telegraphy. 


Electric Traction in France.—lu a recent number of 
the “Railway and Engineering Review" the statement 1з 
made that the Compagnie des Chemins de Fer de l'Ouest have 
presented а scheme for the electrification of the lines running 
to St. Germain and Argenteuil, France. at а cost of £2,440,000, 
including the generating station. The State railways admini- 
stration has adopted this report with the two modifications 
set out in M. Chaigne's report on the State railways. The 
first modification refers to the underground station at St. 
Lazare, estimated alone to cost £720,000, which is held to 
be unnecessary, the existing station being considered of a 
capacity sufficient for à much greater amount of traffic than 
is at present offering, and than would be probable were all the 
lines on the right bank of the Seine electrified. With regard 
to the second modification, while the Western Railway's scheme 
only contemplated the electrification of the line to Argenteuil 
and St. Germain, the new oneinvolves the electrification of all 
the lines on the right bank. The total cost is put at 
£2,660,000 for the electrification proper, including the gene- 
rating stations, and £280,000 for road works. The expenditure 
will be spread over the years 1910 to 1914. A beginning of 
the work will be made this year, for which £80,000 will have 
to be provided. | 
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with THE ELECTRICIAN.” The forty-fifth issue of the Supplement 
will be published (Gratis) with the number of TAE ELECTRICIAN for 
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— ——— —— 
ELECTRICITY SUPPLY TABLES AND DATA. 


The first of the valuable Series of comprehensive Tables of Statistical 
and Engineering Data relating to Electricity Supply Undertakings of 
the United Kingdom for Lighting, Power and Traction was published 
(Gratis) with the issue of * The Electrician’’ for Dec. 31. This 
Supplement (Table III.) dealt with the Electric Power Undertakings 
and included sketch maps of each of the areas covered by the powers 
acquired by the respective Companies, corrected to date. 

The second, third and fourth Tables (Tables IV., V. and VI.), 
giving complete Engineering Daía of the Electric Tramways and 
Railways of the United Kingdom, were published (Gratis) on 
January 14. The fifth (Table I.), giving details of Electricity 
Supply Undertakings without Tramway Load, was published 
(Gratis) on January 21; the sixth (Tables Ia. and II.), dealing with 
Electricity Supply Undertakings with Combined Lighting and 
Traction Load, and with Towns taking Electricity Supply in Bulk, 
is published (Gratis) with our present issue. On February 18 will 
be issued (Gratis) a Complete Index to the above. 

Tables VII. and VIIL, giving details of Electricity Works and 
Electric Tramways and Railways in the Colonies, and at some im- 
portant places abroad, will be issued on February 11. 


— a ee — — — — 


CHARGES FOR TRAMWAY SUPPLY. 


In a Paper read before the Institution of Electrical 
Engineers this week, of which an abstract appears elsewhere, 
Mr. H. E. YERBURY deals with the question of Equitable 
Charges for Tramway Supply, and brings a serious indict- 
ment against electricity supply departments supplving 8 
tramway department of the same municipality. As is well 
known there is a good deal of difficulty in arriving at a fair 
basis on which such a supply should be given. It is practi- 
cally a question of taking out of one pocket to put into 
another, and if the electricity supply department wishes 
to make the financial position of its undertaking look 
particularly favourable it is a simple matter to charge the 
tramway department a somewhat unduly high price. On 
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the other hand, tramway departments are pretty well 
acquainted with the features of electricity supplv, and 
therefore as a rule they are not likely to accept a price which 
is obviously too high. If the price is really too high the 
remedy of the tramway department is to erect a separate 
generating station. 

In certain cases separate stations have been laid down, 
generally in towns where the undertaking is of considerable 
size. As a general principle, however, it must be admitted 
that there is much to be said in favour of tlie combined 
station. Putting aside the difficulty of deciding the price 
between two departments, it is obvious that this must be so. 
The cost of management must be less, and the spare plant 
involved should also be less. If the combined station is 
carrying on merely a lighting business, in addition to the 
tramway load, it may be said that there is not much 
advantage in combining a good tramway load with a light- 
ing load of poor load factor; but if the business includes 
power supply on any considerable scale, a great part of the 
energy may be supplied at load factors equal to that of the 
tramway load. "There is also the question of diversity 
factor. A tramway may have a diversity factor in itself, 
but this is of no importance from the outside point of view 
if the load is regarded from the standpoint of load factor. 
Nevertheless, other power consumers may have such a 
diversity factor as to give а load factor equal to, or better 
than, that of the tramway load, and thus on the whole the 
combination of the various loads may be a distinct advan- 
tage, giving a general cheapening of the cost of production 
per unit. The separate station, on the other hand, can 
never advance in this respect, except through the diversity 
factor of different neighbourhoods as the system becomes 
much increased in size. 

Mr. YERBURY points out that although 165,000,000 units 
are sold annually by the supply authorities to tramway 
undertakings at a higher rate than under their ordinary 
power supply tariff, the profit accruing from such business 
does not show very conspicuously in their respective annual 
statements of accounts. He goes on to suggest that, 
owing to these higher prices, the tramway departments have 
to bear costs which legitimately belong to the lighting and 
power departments. In his opinion there is no doubt that 
agreements are drawn up, and millions of units are actually 
sold, below the total cost price, but the engineers' claim is 
that such business improves the station load factor. 

In support of his contention Mr. YERBURY brings forward 
numerous figures. First, there are the annual costs of the 
Sheffield Tramways Department. It will be а matter of 
opinion whether some of the items given in this connection 
—such as rent, rates and taxes, interest and sinking fund— 
are not lower than they would be in many other towns, 
and whether the sum for depreciation and renewals should 
not be higher than that adopted. Passing on, however, to 
other figures, we find that Mr. YERBuRy’s Paper is very 
largely an attack upon the price at which electrical energy is 
supplied by the Manchester Electricity Department to the 
tramways of that town. The basis upon which the charge 
for electricity is formed seems in this case to be somewhat 
complicated, as there are many items which appear in both 


fixed and running charges—such as coal, oil, waste, water, 
salaries and wages, repairs and maintenance. Obviously, 
however, if a certain proportion of these items appears in the 
fixed charges, the running charges must be smaller. 
Generally speaking, we doubt if there is much advantage in 
considering coal, for example, as being partly a fixed charge. 
If the load factor is very poor and there are large peaks, 
then the cost of banking fires in keeping the station in а 
condition to give а supply which, in the main, may be re- 
quired for only a small portion of the day, will be a consider- 
able proportion of the whole, and it may be well to include a 
certain amount of coal in the fixed charges; but as the 
load factor improves, this item becomes less important, and 
in all probability it is simpler to consider it purely as a 
running cost. 

In comparing Sheffield with a town like Manchester it 
must be borne in mind that the Sheffield station is low 
tension and the Manchester station is high tension, requiring 
transformation in substations. Mr. YERBURY insists upon 
the virtues of the low-tension station. Undoubtedly, it is 
an advantage to be able to supply at a low pressure without 
transformation, but obviously the feasibility of so doing 
must depend upon the size of the network. If the cost at 
which energy can be supplied in two precisely similar cases 
is less by means of a low-tension station than with a high- 
tension station, the conclusion is that it was a mistake to 
put down the high-tension plant; but that is scarcely a 
reason for suggesting that the price on a large network in a 
given case should be less because the losses on a small net- 
work with low pressure supplv are smaller than in the first 
case. 

Mr. YERBURY gives tables containing a number of figures 
from which the inference will be drawn that the supply is 
cheaper from the separate station than the price obtained 
from the combined station, although he is careful to explain 
that the Paper does not deal with the question of separate 
versus combined generating stations. There is, however, 
a very great danger in drawing conclusions from any such 
figures as are given. To start with, in the case of separate 
generating stations the units referred to are generally units 
generated at the station. They do not include units used 
by the station or units lost in transmission. Moreover, 
the costs do not include any allowance for depreciation. The 
careful reader will find that these points are referred to by 
Mr. YERBURY, but we are afraid that the casual reader will 
not notice these important differences. The fact remains 
that in such a station as that at Manchester, as pointed out 
by Mr. S. L. Pearce recently, the prices are very care- 
fully scrutinised bv the tramway department, and this 
department is satisfied with the price. We should not care 
to say that there 18 alwavs satisfaction in such matters, or 
that in some instances prices should not be adjusted ; but 
cases are apt to differ so very materially in details which 
have an important bearing upon the price to be given, that 
we feel each case must be decided individually upon its 
merits and upon its merits only. Апу such general com- 
parison as that made by Mr. VERBVURx is likely to be alto- 
gether misleading to the uninitiated, and to do very much 
more harm than good. 
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REVIEWS. 


(Copies of the undermenticned works can be bad fromiITHE ELECTRICIAN Office post 
free, on receipt of published price, adding 8d. for books published under 3s. Add 
10 per oent. for abroed or for foreign books.) 


— 
The Dynamo. Ву C. C. Hawxiss and Е. WaLLis. Sth edition. In 
two volumes. (London: Whittaker & Co) Pp. 1,121. 21s. net. 

The later editions of many books suffer from the fact that 
the author has retained much obsolete matter which is of simply 
historical interest. It is, therefore, pleasing to note that the 
book before us is essentially a new work, and that Mr. Hawkins 
has very thoroughly revised and modernised his already valuable 
treatise on the dynamo. The book is in every way typical of 
modern practice and modern thought. The major part of it 
has been completely rewritten, obsolete practices and designs 
have been omitted and much new matter introduced. 

The previous edition was already bulky, so that it has been 
necessary to publish the enlarged book in two volumes. 

The arrangement of the chapters is the same as in the pre- 
vious edition, with the exception that an additional chapter 
has been introduced devoted to the working of alternators in 
parallel. ! 

The first few chapters, devoted to fundamental principles, 
have not undergone very great changes. The chapter devoted 
to self-induction and alternating-current phenomena has been 
considerably enlarged, vector diagrams being fully discussed. 
The treatment of heteropolar alternators has been brought 
up to date, and a useful section on the shape of the E.M.F. 
wave introduced. Open coil armatures being now obsolete, 
they are dismissed in four pages. Ring armatures also are but 
briefly treated, whilst the modern drum armature in its toothed 
form is very carefully and fully discussed. The chapters on 
continuous-current armatures, field magnets, the ampere turns 
on the field and the field windings have all been enlarged and 
modernised. A section on the mechanical strength of armature 
cores has been introduced, in view of the increasing use of turbo- 
generators; in which connection, also, the section on the cen- 
trifugal whirling of shafts is of value. Bearing friction is dealt 
with more fully, and the mechanical design of commutators is 
gone into at considerable length. 

The treatment of ermature reaction has been revised, and the 
chapter on commutation and sparking has been recast and 
greatly enlarged, and is now a very valuable treatment of the 
subject. Compensating windings and commutating poles are 
both discussed. The chapter devoted to the heating of 
dvnamos contains much up-to-date information, and the 
chapter on the design of continuous-eurrent dynamos has been 
completely re-written and many additions made. The section 
dealing with the measurement of the losses in continuous- 
current machines, too, has been much enlarged. 

The whole treatment of alternators has been revised and 
enlarged. Armature windings are discussed at considerable 
length; the E.M.F. fector is fully dealt with and the effects 
of the armature tecth upon the E.M.F. wave shape briefly 
touched upon. The armature reaction in alternators is very 
thoroughly treated, the method adopted being in the main that 
developed by Blondel a few vears since. The chapters on 
alternator armatures end field magnets and alternator design 
have both been brought into line with present practice, al- 
though, we think, thc actual design for a turbo-alternator might 
well have been included. The working of alternators in 
parallel is verv well treated. The book concludes with some 
descriptions of typical dynamos, including the full calculations 
of an SSW 5,000 kw. three-phase alternator. 

The book throughout shows very clearly that it is the work 
of one who has to deal with the manv problems concerning 
the design end practical operation of dvnamos. 

The results of the most recent researches on dvnamo-electric 
machines are included in the book; the examples given of 
actual machines end machine construction, too, are typical 
of present practice. The book is well written and the printing 
and illustrations are excellent. 

- The work can be heartily recommended to students and 
technical men as a standard work on the dynamo. The last 


edition was thought good—and rightly so—when it was pub- 
lished ; the present edition is in everv way a distinct improve- 
ment, for the standard of the work has undoubtedly been 
raised. 

There are but few points which we can venture to criticise, 
and they are but minor ones. We note that the use of the term 

"inductor" has been given up. The values given for the 
armature ampere wires per unit length of the armature cir- 
cumference are, we think, rather on the low side, both for 
alternators апа continuous-current dynamos. We are not 
favourably impressed by the manner in which the diameter of 
the alternator is arrived at on p. 972. The author uses a 
cast-steel yoke ring and states that a suitable peripheral speed 
is 5,000 ft. per minute. Now for such & yoke ring the peri- 
pheral speed at the pole faces may be taken as high as 8,000 ft. 
per minute without involving any special construction. We 
prefer to adopt a method similar to that used by the authors 
in determining the diameter of continuous-current dynamos. 
That is, to find D?L from considerations of the mean gap 
density and the armature ampere wires per unit length of 
cireumference, and then, by assuming a convenient ratio of 
pole arc to axial length of pole, to determine the ratio of D to L, 
and hence the diameter of the machine. 

We think that the reader will be rather confused by Figs. 
449 and 450, which are the P.D. curves of alternators on un- 
loaded cables. Fig. 449 shows 11 obvious ripples over the 
two pole pitches, vet the authors state that the 13th harmonic 
is prominent; Fig. 450, on the other hand, shows 13 very 
obvious ripples per double pole pitch, and we are told that the 
11th is here the prominent harmonic ! 

The production of this edition must have involved an en- 
ormous amount of work, and, we understand, Mr. Wallis was 
unable to assist. We therefore congratulate Mr. Hawkins 
most heartily upon the result of his labours. The new edition 
is cheap at the published price of one guinea. A. E. C. 
Handbuch der Elektrotechnik. Vol X. Edited by Dr. C. Hsix kk. 

(Leipzig: S. Hirzel.) Pp. 558. 

This volume deals more particularly with the present state 
of electrical science and engineering as regards their appli- 
cation for heating and signalling purposes. It finds its proper 
place, therefore, between those volumes which deal with 
"heavy current" matters and those devoted to telegraphy 
and telephony. 

In this volume the editor has enlisted the help of specialists 
to write monographs on their own particular subject with the 
result that the ground is covered in a truly exhaustive fashion. 
After а well-written introduction, electrothermal matters are 
dealt with. The conditions present when the heating sub- 
stance is а conductor connected in the electrical circuit are 
first considered with the modifications which occur when the 
conductor is an electrolyte or gas. The subject of heating by 
induction is then described. The second section deals with 
the conditions present when the heating element is in contact 
with the substance being warmed; this section contains 
descriptions of cooking apparatus of various kinds. The third 
section is devoted to the technical application of the arc for 
heating purposes. This includes adequate descriptions of the 
well-known Siemens, Borchers and Héroult furnaces, as well 
as those due to Birkeland and Eyde, Keller and Stassano. 
This section on heating may be recommended to the attention 
of all who are interested in the subject, as it gives in compact 
form a very nearly up-to-date review of what has been done 
in the application of electric heating to industrial operations. 

The second main part of the work calls for little comment. 
It describes carefully and clearly the present position of the 
apparatus devoted to fire alarm work. Our only complaint 
is that no English system is described, though full particulars 
are given of those of two well-known German firms. 

The two last sections in the book deal respectivelv with 
clectrically-worked railway signals and the block system used 
in connection with them. This subject 1s one of great interest 
at the present time, and those whose duty it is to deal with 
such matters will doubtless welcome the concise account given- 
in this work.. оса cms 
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As regards the book in general, the get-up is excellent. Thetype 
is clear and the text is well illustrated by photographs or drawings 
of standard apparatus, while at the end of each section is a 
bibliography and short index of the names of inventors, &c., 
mentioned therein. But there is no true general index, and 
we fear that anyone wishing to discover some particular thing 
will have a tiresome and troublesome search to contend with 
before he finds it. 


Zur Dampfturbinentheorie. Ву Dr. Ing. WILHELM DEINLEIN. 
(Berlin: R. Oldenbourg.) Pp. viii.—106. M4. 


The official connection of the author with the great school 
of engineering at Munich is sufficient guarantee that the 
methods developed in the book before us are of a practical 
nature. Although there is nothing new in the matter pre- 
sented, it is the logical way in which the subject is developed 
which will commend the book to the reader. А knowledge 
of the general construction of the steam turbine is assumed, 
and the reader 1з supposed to have arrived at the stage where 
he desires to calculate the main features of the design of a 
multiple-stage turbine. With the object of assisting the 
designer in this respect the author goes straight to the point 
and omits general descriptions of types with photographic 
illustrations, makes no reference to constructional details and 
relieves the reader of the task of wading through a long 
historical introduction. Not the least valuable feature of the 
book is the consistent use made of the Mollier diagram (in 
which. total heat is plotted against entropy and which was 
referred to in our pages on April 6, 1906, in connection with а 
notice of W. H. Eyermann), and a designer who reads the book 
carefully will realise the many advantages which this diagram 
possesses over the entropy temperature diagram for the pur- 
poses of steam turbine design. The subject is opened by the 
consideration of the design of a turbine in which the energy 
of the steam is first converted into kinetic energy and then, by 
means of several pairs of guide blade rings and wheels, trans- 
formed into mechanical energy. In the first example, the 
steam is assumed to flow adiabatically and without loss of 
energy due to friction along the guides and vanes, but this is 
continued to ап example in which frictional and heat losses 
are included amongst the data and the great utility of the 
Mollier diagram is at once exhibited. Various designs are 
considered with different assumptions for the starting point. 
The book is one which will be useful to both designer and 
student alike. 


EQUITABLE CHARGES FOR TRAMWAY SUPPLY.* 
BY Н. E. YERBURY. 


Summary.—The author believes that tramway departments have 
frequently to bear costs which legitimately belong to the lighting and 
power department. He discusses in detail “ fixed charges,” and “ runn- 
ing costs,” and puts forward a scheme for the equitable apportionment 
of the charges for cnergy supplied to a tramway department. 


At the present time there appear to be very divergent views and 
opinions expressed by electric supply and tramway authorities as to 
the basis of charge for electrical energy for traction purposes, and 
in many cities and towns tramway managers are agitating for a 
reduction in the price of traction units. In the author’s opinion 
the time has arrived when a fair and reasonable computation should 
be made, which would be applicable in all cases between supply 
authorities and tramway undertakings. The average price now 
charged to tramway departments by the 65 towns in Great Britain 
having combined lighting and tramway generating stations—as set 
out in tables in the Paper - is 1-377d. per unit, the maximum price 
being about 2d. per unit and minimum price 0-93d. per unit. Con- 
sidering the low price now being charged by electric supply depart- 
ments for heating and general power purposes, it seems at first sight 
strange that a much higher price is invariably charged to tramway 
departments, notwithstanding that the load factor and number of 
units consumed compare very favourably with any commercial 
enterprise. The object of this Paper is an attempt to put forward 
a scheme which may be considered equitable, with the hope that a 

useful discussion will be elicited. | | 

* Abstract of a Paper read this week before the Institution of Electrical 
Engineers. Pu pe eai у. re | TE : 
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Fixed Charges and Running Costs.—-A much debated subject in the 
early days of electric traction was whether it was advisable to take 
power from a station originally designed for lighting and domestio 
purposes or whether it would be more economical to build and equip 
а separate station. "The total cost of generating electricity depends 
on fixed charges" and running costs.” In fixed charges 
may be included (1) interest and sinking fund ; (2) rent, rates, taxes 
and insurance; and (3) depreciation or renewals, '' Running costs 
comprise salaries and wages of officials and staff; fuel, water, oil 
and waste; repairs to steam and electrical plant ; repairs to ducts, 
feeder cables, &c. ; and repairs to power and sub-station buildings, &c. 

In order to allocate on an equitable basis to the lighting and tram- 
way departments their respective proportion of the above costs two 
all-important computations must be made: (1) The maximum 
demand in kilowatts per annum required by tramway departments ; 
(2) the approximate kilowatt-hour consumption per annum. From 
these can be estimated the size of plant required (with reasonable 
spares), the standing charges of which will determine the principal 
item under “ fixed costs," and the actual ' running costs” can 
readily be arrived at when kilowatt-hour requirements are known. 
It must be admitted that there is a greater difficulty in arriving at 
an equitable “ fixed charge than determining the selling price per 
kilowatt-hour based on а lump sum per annum independent of the 
number of units sold, plus running costs, with а reasonable percentage 
of profit to be agreed on. 

Although about 165 million units are sold annually by the supply 
authorities to tramway undertakings, at a higher rate than under 
their ordinary power supply tariff, the profit accruing from such 
business does not show very conspicuously in their respective annual 
Statements of accounts, and the question may well be asked, Why is 
this? In the author's opinion there is no doubt that agreements 
are drawn up and millions of units are actually sold under total cost 
price, but the engineers' claim is that such business improves the 
station load factor! It would be equally true for such engineers to 
admit that а certain proportion of the total number of consumers 
were being charged considerably above total cost price, and that 
instead of each consumer bearing a fair and reasonable proportion 
of the costs incidental to the whole of the capital charges (if such be 
the policy), such charges are inflicted only on certain consumers, 
notably on tramway authorities. In other words, tramway depart- 
ments have to bear costs which legitimately belong to the lighting 
end power department. 

It is manifestly equitable that the plant required to meet the 
maximum tramway demand at times of peak load — ineluding 
spares— should be the measure taken for allocating the capital charges 
to а tramways department, but peak load in a tramway station may 
almost be said to be non-existent as compared with a lighting station. 
The costs in, say, keeping boilers under steam and for '' stand-by 
Staff" for this theoretical ‘‘ peak load" are infinitesimal; yet 
engineers of combined stations do not appear to look upon these costs 
as running costs,” but invariably include same under fixed costs. 
Now, the fair proportion of these so-called '' fixed costs " to actual 
running costs is a debatable point. 

For general comparison between costs so determinod by supply 
authorities and separate self-contained systems, actual figures are 
preferable to hypothetical estimates, and the two cities of Bradford 
and Sheffield may be taken as a fair comparison to show the basis of 
charge in the former case and the actual costs in the latter. For the 
year сойса March 31, 1909, the tramways department of Bradford 
purchased 10,131,499 units at a cost of £47,384. 11s. 8d., the price 
per unit being 144. from the Corporation works, and 1jd. per unit 
from the Shipley Urban District Council. For ycar ended March 25, 
1909, the Sheffield tramways department generated 13,373,958 units 
at а cost of £21,758. 12s. 8d., excluding capital charges, and including 
all charges at а total cost of £30,765. 14s. 9d., the works costs being at 
the rate of 0-390d. per unit, and total costs per unit 0:6594., in- 
cluding maintenance of ducts and cables up to feeder pillars. 

Under fixed charges we have for а low-tension tramway station 


of 4,450 kw. capacity :— Pence per Unit 
Generated. 
Interest at 2-13 per cent. and sinking fund at 2-05 per 
Cent. —————— À— P 0-241 
Rent, rates, taxes and insurance........ 0-028 


Depreciation and renewals based on 1-89 per cent. per 
annum on total capital expenditure. Proportion on 


power station, buildings, plant, cables, &с................ 0-102 


Total 0:371 


. Itappears that about double the above total is generally considered 
directly chargeable to tramway departments by electric supply de- 
partments in determining selling price per unit. For instance, the 
Manchester electric supply department in selling approximately 294 
million units to the tramways department for year ended March 31, 


9?99299»0e689809299000990€6€9»»€9050€1090000995099809099099299€09€099 


644 


THE ELECTRICIAN, JANUARY 28, 1910. 


1908, in addition to above usual items, also add items included in 
D running costs "—viz., coal, oil, waste, water, salaries and wages, 
repairs and maintenance of plant in the following proportions—viz., 
coal, 27-35 per cent. of amount included in running costs is also 
included in “ fixed charges ” ; oil, waste, water, &c., 27-35 per cent., 
ditto; salaries and wages, generating station, 100 per cent., ditto ; 
repairs and maintenance of plant. &c., 33-33 per cent., ditto. 

On a basis of 29} million units per annum the fixed charges per 
unit sold are as follows: Coal, 0-043d.; oil, waste, water, &c., 
0:0044. ; salaries and wages, 0-069d. ; repairs, 0-064d. ; rent, rates 
and taxes, 0-087d. ; management, &c., 0-036d. ; interest and sinking 
fund, 0-441d. ; renewals suspense account, 0-121d. ; total. 0-865d. 
As this total of “ fixed charges alone amounts to more than the 
total generating costs in a separate generating station, it will be 
interesting to dissect the items in order to compare same with the 
average costs in а low-tension tramway power station. 


Coal.— It is assumed by engineers of combined stations that a very 
considerable quantity of coa! is burnt in keeping boilers under banked 
fires for peak loads," and the expenditure under this head at Man- 
chester amounts to 0-043d. per unit as a fixed charge. The author 
ventures to criticise the justice of this charge, and to point out that 
about two million units could be gencrated in a tramway station with 
this estimated quantity of coal—assuming price to be approximately 
10s. per ton—and it is usual for all coal consumed to be included in 
running charges.“ 

Water, Oil and Waste, & c. This item also appears to be high. and 
amounts to about 0-004d. per unit as a fixed charge. In a tramway 
station generating about 14 millions units per annum this cost should 
be sufficient for all oil, waste and other stores, even where recipro- 
cating engines are in service, and, in respect to water, the fixed 
charge," if any, should be a very small one. 

Salaries and Wages.—This item in ће “ fixed charges under re- 
view amounts to 0-069d. per unit, and appears to be exceptionally 
high, in view of the fact that, under management expenses a 
further fixed charge of 0-036d. is allocated, making a total of 0-105d., 
which is considerably higher than the total charge under manage- 
ment, salaries and wages in a low-tension tramway station. Pre- 
sumably in combined stations under management charges are 
included administrative salarics end wages of clerks, meter inspectors 
and others whosc selaries and wages arc not allocated to eny special 
department. The euthor feels inclined to think from the above 
figures that tramway departments are being charged pro rata for 
management. &c., with ordinary customers, notwithstanding the 
fact that the latter require an cleborate book-keeping system, also 
meter inspectors, and a large clerical staff. 

Repairs and Maintenance.—This certainly appears to be on the 
safe side. 


Rents, Hates and Taxes.—In the separate tramway stetion under 
review the proportion of rates, taxes and insurance on the entire 
station amounts to 0-028d., and, including rates and taxes on cable 
ducts, cables, &c., to 0-056d. The apparently high figure of 0-087d. 
given above is doubtless accounted for by additional buildings and 
plant required for converting high-pressure current to the low-pres- 
sure tramway feeders, and possibly includes proportion of income tax, 
although in the author's opinion this should appear only in the protit 
and loss account, and cannot very well be estimated when determin- 
ing à selling basis or arriving at the cost of current production. 


Interest and Sinking Fund. An amount equa! to 0-441d. per unit 
sold is computed in the combined station selling 294 million units per 
annum. and 0-241d. is the actual figure in the tramway power station 
generating about 134 million units per annum. The great difference 
may be due to the provision of land, buildings, and plant, mains and 
feeders required for transforming high-tension elternating current 
tu low-tension continuous current feeding the trolley wires. 


Renewals, Suspense, or Depreciation.—The amount per unit which 
has been charged under this head in the combined station is 0-121d., 
or 1-68 per cent. per annum of capital expenditure. To bring into 
line with a self-contained undertaking it may be assumed, as is done 
in Sheffield. that a sum equal to 0-75d. per car-mile is required to be 
set aside annually to build up a renewals fund. or 1:89 per cent. per 
annum of total capital expenditure. The proportion of capital ex- 
penditure on power station and all cables, &e., to thet of the entire 
undertaking is 22-47 per cent.. and spread over. say, 10 years, amounts 
to 0-102d. per unit. which estimate has proved so far to be sufficient 
for extraordinary renewals and obsolescence, as ordinary repairs and 
renewals are dircctly charged to power account. 

In computing the selling price to a tramways department it should 
be remembered that sufficient is estimated in the interest and sinking 
fund to liquidate the capital expenditure on land, buildings, plant 
and cables required for tramway purposes at the expiration of period 
of loan. Still, we tind that invariably а very considerable sum is 


put aside for the building up of а depreciation fund or renewals sus- 
pense account, which really means that after 25 or 30 years the elec- 
tric supply department may have а complete generating station, 
plant and cables fully paid for, and possibly in addition a substantial 
balance at the bank. This point of view—-viz., the valuation asset 
or the then market value of the undertaking—is often ignored. 


COMPARATIVE DIFFERENCES. 


In the first place, the comparison has been between a high-tension 
alternating-current station—principally— and a low-tension tram- 
way station, and between units sold and units generated. These 
facts figure largely in the comparative data, for it is well known that 
where high-tension current is transformed and distributed the total 
cost per kilowatt installed amounts to between £40 and £50, and at 
Manchester it amounts to about £61; whereas in а low-tension con- 
tinuous-eurrent supply the initial cost of all gencrating plant and 
freehold buildings need not be more than £35 per kilowatt. and in- 
cluding cost of all ducts, cables, &c., £50 to £55 per kilowatt, and in 
the former case the combined conversion and transmission losses and 
also running costs are considerably higher than from the latter 
supply. These are undoubtedly the factors which have a most im- 
portant bcaring on the subject of tramway tariffs, and which, in the 
author's opinion, often negative the benefit which should be received 
by a tramways department obtaining electrical energy from a com- 
bined general supply and traction works. 

Whilst it must be admitted that with а continuous-current supply 
the area of the feeding zone from the gencrating station is limited, 
it should be borne in mind that in the majority of cities and boroughs 
the length of tramway routes from the centre of city—or power 
station—to termini is not more than say, 4 miles, in which case low- 
tension eurrent can economically be transmitted, and wheré tram- 
way authorities have a self-contained system, there is no occasion 
to instal high-tension plant under the above conditions, consequently 
the capital charges are diminished and total costs present & favour- 
able aspect when compared with cost of supply from а combincd 
station. 

It has been suggested by many tramway managers that under 
the same municipality the tramways depertment should not be 
charged a higher price per unit than the estimated total cost of pro- 
duction from a separate station. This dictum appears reasonable, 
for there is no doubt that in a properly designed combined station tho 
generating costs and total costs should be lower than in a separate 
station. It is seen, however, that they are appreciably higher, and 
tramway departments fail to receive the expected benefit derived 
from combination. | 

Cables. As a tramways department should be in a better position 
to estimate sectional area of positive and return cables, to set out 
suitable methods of distribution and to calculate average amd pro- 
spective load factors on such cables, it is desirable that the cables 
should be laid and maintained by the tramways department, es- 
pecially as Board of Trade tests have to be taken and submitted 
periodically. Another point which is an important one is that of 
transmission losses and drop in pressure, for unless a fairly constant 
voltage is maintained, current consumption and speed of cars suffer 
in consequence ; hence it is suggested by the author that it is in all 
respects more satisfactory for supply authorities to supply clectrical 
energy in bulk whether from one power station or from sub-stations, 
and for the tramway departments to arrange and maintain their 
own cables. 


Meters. Very caustic remarks have been made relative to the 
accuracy of meters used for registering units to tramway depart- 
ments, but it can truly be said that if watt-hour meters are used and 
are maintained in an efticient state their accuracy is well within the 
limits allowed by the Board of Trade. In the author's experience, 
with a standard high-capacity meter taking the entire output of & 
station, comparcd with the readings from 20 separate meters on 
different feeders, the inaccurecy has never been greater than 0:8 per 
cent. over a period of three years. 

As tramway departments appreciate the power lost on mains and 
distributing feeders, they themselves should be responsible for the 
length and sectional arca of all cables. It is furthermore suggested 
that accurately calibrated watt-hour meters should be owned by 
tramway departments, so that the same could be put into servie? 
at any time as a check on the instruments used by the supply ds- 
partment. 

Stand-by Plant. —The increased running hours of a tramway sys- 
tcm would appear to necessitate a larger proportion of stand-by plant, 
but with a given number of cars and, say, a standard time service, 
actual power requirements are always known, and there is not that 
diversity factor which is manifest in a general supply department. 
In order to provide a safe margin of spare plant to guard against 
breakdown and to provide for periodical overhaul, 25 per cent. above 
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the maximum observed load should be sufficient, but this percentage, 
of course, depends largely on the class of plant installed and its over- 
load capacity, together with local conditions. It should also be 
borne in mind that the heaviest tramway loads occur on such days— 
notably Bank Holidays—when the lighting load is considerably below 
normal. 

CONCLUSIONS. 

The fixed or capital charges should be based upon and calculated 
only on that portion of the undertaking which is essential for the 
actual generation and distribution of power to tramway departments. 
The management charges should be made up of salaries, insurance, 
rates and taxes, and in certain cases proportion of income tax, as 
determined by the respective departments, all to be based on the 
kilowatt capacity of plant employed only for tramway supply. The 
running charges should be ' works costs" made up of coal, water, 
oil and waste ; salaries and wages of staff engaged in generation and 
distribution ; also repairs and renewals of buildings, plant, ducts and 
cables. The agreement should provide for an adjustment in case of 
fluctuation in the price of coal. It is not suggested that the '' run- 
ning costs should be taken only on the plant employed for traction 
purposes, but on the entire station, as а tramway load reduces the 
cost of production. From the author's 14 years' experience in elec- 
tric tramway work a percentage of 1-75 per annum on the entire 
capital expenditure on buildings, plant and cables should be con- 
sidered a fair and reasonable allowance for depreciation and obso- 
lescence. No hard and fast rule can be laid down, as so much depends 
on local circumstances and period of loan. It is unreasonable to 
expect à combined station to supply current to a tramways depart- 
ment without profit, and it is suggested that from 3 to 5 per cent. 
profit should be charged only on the “‘ running costs." 

In conclusion, it should be mentioned that this Paper is not dealing 
with the question of separate versus combined generating stations. 
The object being to open up certain debatable points which materially 
affect the price per unit charged to tramway departments compared 
with actual costs in self-contained undertakings, the latter being 
invariably lower than the former. 

Accompanying the Paper are five tables. The first gives the price 
per unit for lighting, power and traction, and the load factor, for 65 
combined municipal stations. The second table shows the total 
cost per unit generated, load factors, prices, &c., in 10 towns where 
separate municipal stations are in operation. The third contains 
particulars of five lighting and traction stations under one local 
authority supplying energy to tramways under another local autho- 
rity, whilst the fourth refers to eight municipal stations which supply 
current to tramways operated by a company. In the last table are 
set out the maximum. minimum and mean prices in the first two 
tables, and also for 17 systems in the first table which use over 
2,000,000 units per annum. The figures are as follows :— 


Pence per unit. 


— Maximum. Minimum. Mean. 
Table I. (()) 18 0-93 ) 

UP). эы 2-00 0 104 ;  ...... 1:3776 

Do MCN 2˙13 . 1:50 ) 
17 of Table I. 2 1.7 0-99 . ...... 1:225 
Table IL. ............... 0.924  ...... 0:659 99 0:75653 


CORRESPONDENCE. 


— 
THE CAPACITY OF LINES. 


TO THE EDITOR OF THE ELECTRICIAN. 


SIR: The development of high-tension transmission lines 
lends a special interest to the question of line capacity, which 
cannot be neglected in such cases. The formulas in general 
use have recently been given by Dr. Russell and Prof. Marchant. 
But it is also well to consider the influence of the ground, 
especially where all the posts are connected by а ground wire 
placed in the vicinity of the lines. | 

The capacity of а wire having a radius r and placed at a 
height A above the ground is given by 

1 


2 log, t+ JJ xr 
T 


* Power supply and capital charges on generating plant. 
; Т, Power supply and capital charges on generating plant and tramway 
eeders. 
t Power supply and capital chirges on generating plant and mainten- 
. ance of overhead equipment. 
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If wo neglect r before h, we obtain 
| 1 | 
C= m o6 oer ..) 
2 log, a 


- 
The capacity of two conductors, having the same radius and 


placed at the same distance h above the ground, where r may 
be. neglected before d, the distance between wires, is given by 


1 2 
75 OS 
2 log.. 

r VAN «d! 

Influence of the Ground.—Let us consider two conductors 
having а radius r placed at a distance d from one another and 
at the same distance Л from the ground. To bring into the 
formula the influence of the ground, we may use, the simplo 
method pointed out by Potier.* 

We have then to consider: 

1. Capacity c, of the wire 1 relative to the wire 2 ccnnected 
electrically with the ground. 

2. Capacity c, of wire 2 relative to s connected with the 
wire 1. 

3. Capacity c, of s relative to 1 connected with the wire 2. 

4. Capacity с of wire 2 relative to s, the wire 1 being in- 
sulated. 

5. Capacity c’, of s relative to 1, the wire 2 being insulated. 

6. Capacity c’, of wire 1 relative to 2, s being insulated. 

The values of ei, Hen, Yes, are the sides of a triangle the 
heights of which are / Jc’ Ме. 

We may easily see that the triangle is isoceles :— 


с= 


С, = б» 
C, 2 C 

1 
чл SE 


and it wecalculate now the unknown quantities of the triangle 


c, а 


cs! | 
E 
The final expression for c, will be 


we find C) 


log a 


с = s — — 
Әу АД? + a? d 2h 

210g — — о „„ — ͤ — 

E dr 857 JA? + а? 
ог, comparing with (1) and (2) given above, we have 

c =», 
1 

Single-phase Line with Ground Pire.— We know the espres- 
sion for the chpacity of a single-phase line if the influence of 
the ground is taken into account. When a ground wire is 
placed in the vicinity of the lines, the calculation of the capa- 
city by the above-mentioned method would be too complicated. 
But we may compare the expression of c, which we found 
above, with the expression for c. For example, we may choose 
the following values: x = 0:25 in., d = 6 ft., 2h = 80 ft. Then we 
shall obtain successively, in electroatatic units 


c = 0:0882, €; = 0'154. 


Three-phase Lines.—In the calculation of three-phase trans- 
mission lines, we may replace the three wires by a singie-phase 
line transmitting the same power at the “star " voltage—that 
is to say, at 1/ J3 of the normal voltage between wires. One 
of the assumed single-phase lines will have the normal dimen- 
sions of the wires of the three-phase line, the other having a 
zero resistance. 

As already shown, these formulas must be changed a little 
on account of the alternating potential of the conductors. f 

In the case where a ground wire is placed, connecting the 
posts of the line, the method given by Potier could not be used 
as easily as the analytical methods given by Vaschy, Breisig, 


* See Potier, '* Comptes Rendus — Acad. Sc., Paris, 1898. 
t Sec “ The Electrician," September, 5, 1909. 
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Dr. Russell and others; but the case may be brought back to 
the case of a single-phase line. We have noticed, moreover, 
that the formulas used by different authors are not exactly 
similar, and with a view to ascertaining whether these formulas 
agree with the real capacity of lines, where the insulators and 
the metallic posts have also a certain influence, Prof. Herdt 
is making some experiments at McGill University.—I am, &c., 


Montreal, Jan. 1910. J. E. DALEMONT. 


METHOD AND PRACTICE IN THE GERMAN ELEC- 
TRICAL INDUSTRY. 


We give below an account of the discussion which took 
place at а recent meeting of the Birmingham Local Section of 
the Institution of Electrical Engineers, when Messrs. Lepine 
and Stelling read their Paper on the above subject. This Paper 
had previously been read and discussed at meetings in London 
and Manchester. An abstract of the Paper was given in our 
issue of December 10th and of the discussion in our issues of 
December 17th and 31st. 


The CHAIRMAN (Mr. R. K. Morcom), in opening the discussion, referred 
to the remarks made by Prof. Kapp. as president, at the London meeting. 
Prof. Kapp had warned them against the danger of dragging politics into 
their discussions,but it seemed very difficult to define any exact boundary, 
or to see what was politics and what was not. One thing was certain— 
viz., that electrical engineering was influenced by other considerations 
besides purely scientific ones. .In addition to such abstruse considera- 
tions as frequency and forms of winding, their discussions must take into 
accountsuch matters as the ability of the staff and workmen, cost of raw 
materials, factory organisation, magnitude of the market, the laws 
and regulations binding individuals, the factory, the supply company 
and the country itself, and even the fiscal conditions of that country. He 
was sure that Prof. Kapp would be the last to stop discussion on such 
points of finance or legislation, or even politics, as directly affecting the 
prosperity and working of electrical manufacturers or supply engineers. 
What the President's warning meant was that they must not use the 
discussion of such a Paper as the one before them as a grindstone for their 
own particular political axes. Turning to the Paper itself, Mr. Morcom said 
the German banks were undoubtedly morespeculative than the English, 
but there were two sides to that question. He noticed from a balance- 
sheet of the Allgemeine Elektricitüts Gesellschaft that the kilowatt output 
per workman was not so great as in this country: this probably meant 
that the British workman was more efficient. It was stated that one 
great advantage of the large capital was the ability to meet sudden 
demands, such as that for special plant for the construction of large 
turbo-generators; but he found that when one was trying to get quota- 
tions for turbo-generators in this country there was no difficulty at all. 
The British firm would always give & quotation, even if it had never 
made a turbo-generator before. As to bureaucratic rule in the office, no 
doubt there was a danger of red tape ;, but the beautiful schemes drawn 
up by works managers and their head clerks did not work in Germany 
any more than they did in this country. The procedure in regard to the 
foreign department described in the Paper was by no means rare in 
British factories. 
foreign trade as a whole, but also for each of the large countries in which 
they had agents. As for Mr. Lepine's desire to encourage the growth of 
a larger body of technical experts in this country, salaries of experts were 
kept low even in Germany. In his own office they could not get any- 
body, let alone a chief designer, at the wage a chief designer got in 
Germany. As for the subsidiary companies which were so common in 
Germany, he thought it was merely a matter of book-keeping. For 
instance, in his factory the foundry was treated as a complete concern, 
and sold its output to the factory, keeping a separate set of books, the 
returns of which were added up in the total. The statement that English 
firms rarely troubled to send experts to investigate proposed schemes was 
really too sweeping. In different parts of the world his firm had a number 
of their best men, whose sole work it was to go to different places 
where they had installations and examine them to see whether they were 
satisfactory. He did not know what was the authors' authority for their 
statements about direct-current turbo-generators, but the Allgemeine 
Elektricitats Gesellschaft reported in 1906 that they had had a large 
number of orders for 3,000 kw. continuous-current turbo-generators. He 
did not think that an order for continuous-current turbo-generators of 
that size had been executed in this country at all. 

Mr. R. OnsETTICH said that he had spent many years in Germany. He 
thought he had kept his eyes open. and he ventured to offer a few criti- 
cisms which he hoped would be taken in the right spirit. It appeared 
to him that the authors’ observations were somewhat superficial. The 
explanation of the results obtained in Germany and of the advantages 
which the German was said to have over the British manufacturer 
seemed to him not to be the real one. He believed that a great deal of 
the influence which the banks had had on the industrial system of Ger- 
many was due primarily to the law as to the constitution of public com- 


His own firm had a special department, not only for: 


panies. In order to prevent undue competition and gambling, no shares 
of public companies could be issued for a less value than £50, and, as a 
consequence, there was hardly any public market for shares in Germany. 
The man who owned only a small capital could not invest it in shares, 
but must put it into the post-office or industrial banks. These banks 
were the repositories of the savings of the country, and whenever a manu- 
facturer wished to borrow money he went to the bank instead of issuing 
shares to the general public in the way in which it was done in this 
country. This gave the banks the duty of supervising the investments 
in most of the German industrial companies. The banks became the 
centre of the German industrial world, and, in the interests of their 
customers endeavoured to ensure the companies being fully employed 
and to prevent ruinous competition among them. The German system 
had a very good effect, because the schemes promoted by any company 
had to be investigated by the banking companies, who would appoint 
either consulting engineers or financial investigators to ascertain whether 
a scheme was unsound or whether there was any hope of a successful 
development. The investigator, on the other hand, had a security that 
his own interests were safeguarded to a very great extent, so that. there 
was very much more confidence in placing his capital in the bank for the 
exploitation of those particular works. It was mentioned in the Paper 
that the most important reason for the present success of the German 
electrical industry was their practice in regard to designing and their 
system of production. He did not see that these had very much bearing 
upon the conditions prevailing in this country at the present moment. 
The crisis during the last three years was due to over production, and the 
conditions of this country were such that an increase of production 
brought about by applying the system described in the Paper would have 
the opposite effect to what was expected by the authors. It seemed to 
him that the only cure for the present conditions was restriction of pro- 
duction and amalgamation of concerns. With regard to the large tech- 
nical staffs employed, he would like to touch again on the peculiar con- 
ditions of the country. Highly trained technical men were being turned 
out there at the rate of some 3,000 a year, and naturally the price of the 
individual was low. This was very satisfactory from the point of view 
of the manufacturer, because he could keep a highly trained staff at a low 
expense and use them for all sorts of secondary uses in the works. The 
number of uses to which an engineer was put in Germany was almost 
incredible. He was used for supervising small departments and positions 
which in this country would be filled by ordinary clerks or workmen. Of 
course, this might be good for the industry, but it was a very poor outlook 
forthe men. A great point was the systematic way in which things were 
done. Everything was dealt with in committees, and well thrashed out, 
while there was also an advantage in having the services of 80 many well- 
trained specialists. The last point which struck him was the attention 
given to scientific work and the maintaining of important departments 
for investigation. One of the most striking results of this was that 
during the crisis of 1901, whilst practically every firm reduced its ex- 
penses in all other departments, no reduction was made in the amount 
devoted to scientific investigation. 

Мг. F. J. MorrETT was in favour of working agreements between the 
various firms on the lines which had proved so advantageous in Germany, 
and to some extent by the railway companies and motor firms. He 
thought it was not the engineers who were at fault in this country, but 
the backing which they got, or, rather, did not get. He thought the 
18-hour day, while it undoubtedly would lessen cost of production, would 
hardly commend itself to the employés, especially as only a quarter of an 
hour was allowed for meals. He thought also that, owing possibly to 
their excessive specialisation, German manufacturers were very arbi- 
trary in their designs and methods, and he had had considerable difficulty 
in getting German apparatus made to satisfy his particular requirements 
and specifications. ` | | 

Mr. S. P. Ѕмітн did not know whether the system in regard to banks 
could be adopted in this country ; it was rather a political question. Не 
thought the result was that German firms could do to a certain extent 
what they liked, and he instanced a case when, on the Government 
imposing a tax on electricity, the manufacturers had asked their customers 
to withhold their large orders with a view to influencing the Government. 
Another result of these arrangements between firms and banks was that 
the plants put down were carried out“ on a far more elaborate scale 
than was the case in this country. When in Germany as a research 
student he was greatly struck with the number of technical men which 
the colleges were turning out. Their lot. however. scemed to be a hard one, 
and there was a little doubt but that it was being rather overdone. With 
regard to English and German design, he thought that. if anything, the 
English was superior, and that the English technical training was very 
hard to beat. The Germans had so little competition to fear that it did 
not matter whether their machines werc all that was to be desired or not ; 
the customer had to take them. 

Dr. C. C. GARRARD said he had lived some years in Germany, and it 
appeared to him that the great difference between the Germans and the 
English was the German devotion to scientific experiment. They be- 
lieved in science and also in paying for it and developing it, and it was 
his firm conviction that their progress was due to that. 

Mr. LEPINE, in reply, said that specialisation was carried to such an 
extent in Germany that a man was made into a machine. He was con- 
versant only with his own work. and would know nothing of that of the 
man working next to him. The chairman had remarked on the advan- 
tages of having representatives abroad. While this might be possible 
for a firm of engine builders, it was not so in the electrical trade, which 
was not so well furnished with funds. A good deal could, however, be 
done if different firms would work together and combine to have a repre- 
sentative in places whore it would not pay a single firm to support one 
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German shops were likely to be welljlooked after, if only for the reason 
that they were newer than English shops. He considered that the main 
reason why German machinery was coming into this country, at figures 
so much below thoseat which the British maker. could sell, was largely 
because of the three-shift system that enabled them considerably to 
reduce their working expenses. The changing round of shifts was done at 
the week-ends. Their figure for the wages received by engineers had been 
criticised, and he pointed out that Mr. Wilson, when speaking in Man- 
chester, had confirmed this figure. 

p Prof. Спзвевт Kapp, in proposing a vote of thanks to the authors, 
said that when he first heard the Paper read and discussed at the 
meeting in London he felt rather despondent, but he now understood 
that things were not so bad after all: There was actually an over pro- 
duction of scientific men in Germany, and although some firms employed 
a greater proportion: of black-coated workmen than of workmen in 
overalls, there was not work for all. He thought that the Swiss were 
better than the Germans, who worked too much in one particular groove. 
That the condition of the technical man was really better in England was 
borne out by the presence of 10 per cent. of foreigners in this country. 


ES ED 


PRESENTATION TO MR. GEORGE G. WARD. 


The employees of the Commercial Cable Co. recently presented 
the vice-president and manager, Mr. George Gray Ward, with a hand- 
some silver centrepiece, in token of their regard and appreciation. 
The presentation was the outcome of voluntary contributions, and 
took the form of a silver centrepiece (see illustration) representing 


—— 
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Presented to GEORGE Gray Warp by the Officers and Staff, as a 

token of their love and esteem, and in commemoration of the Twenty- 

fifth Anniversary of his Management of the Commercial Cable Company. 
1584-1909. 


Heigbt 213 inches. 


a mermaid resting on a rock protruding from a turbulent sea, hold. 
ing aloft a globe marked with the entire cable system of the Com- 
mercial Cable and Commercial Pacific Companies. 

The gift was accompanied by an address, which set out the feel. 
ings of respect and admiration entertained by the staff for Mr. 
Ward. On more than one occasion Mr. Ward had been honoured 
by the great men of the world, and his subordinates considered the 
occasion of the twenty-fifth anniversary of his management of the 
Commercial Cable Co. а fitting one to show their appreciation of his 
efforts on their behalf. They asked Mr. Ward to accept the centre- 
piece as a pleasing memento of the deep feeling of regard which 
the men of the Commercial Cable Co. felt for him. | 


ELECTRICAL TRADES' BENEVOLENT INSTITUTION. 


It wil be remembered that this Institution took a fresh 
lease of life last year, when a “ festival dinner” was held and 
the funds, as the result of united efforts, assumed a much more 
healthy appearance. We need scarcely remark, however, that 
the poor are ever with us, and of this we are reminded by a 
letter from Mr. Davenport, secretary of the Institution, inti- 
mating that another “ festival dinner,” at which Dr. Gisbert 
Kapp will preside, is to be held at the Hotel Metropole, London, 
on February 23rd. | 

We hope that our readers will see what they can spare to 
help on this excellent work, as to the progress of which we 
cannot do better than reproduce the following letter of appeal 


written by the chairman of the institution, Sir William Preece, 
K.C.B., F.R.S. 


I had the honour in the spring of last year, in my position as 
chairman of the committee of the above institution, to point out to you 
and others the size and importance of the British electrical industry and 
the large numbers that were engaged in it. 

As the result of the appeal I then made considerable interest has been 
taken in the institution, and the amount contributed to its funds during 
the year 1909 cannot be regarded as anything but satisfactory. 

In addition to this, the other side of the question—viz., the distribu- 
tion of funds to deserving cases —has required a great deal of attention 
from the committee, who had before them many most deserving cases, 
among which I instance the following :— 

A.B., an electrical engineer of considerable experience in one branch 
of the industry, had, from continued ill-health, fallen upon hard times. 
His case was carefully examined as to its bona fides, and a weekly allow- 
„ made for a defined period towards his support and that of his 

amily. 

C.D. had been occupied for many years as departmental manager of an 
electric contracting firm, but, due to ill-health, had lost his position and 
been unable to recover it, and had since been living from hand to mouth 
upon small orders he was able to obtain; he was unable to pay his rent 
and other pressing charges. Excellent testimonials were presented from 
his previous employers, and a grant was made by means of which his rent 
and debts were paid. 

E.F. had been employed as book-keeper, store-keeper and traveller 
by various electrical firms, but had been unable to retain, during the last 
few years, any position he had held for more than a short time, due to 
continued ill-health. At the time he addressed his appeal to the com- 
mittee he was acting as a traveller for electrical accessories solely on 
commission, and was unable to earn enough to support himself and his 
two unmarried sisters. A weekly allowance for a defined period was made 
in this case. 

Other equally urgent cases were laid before the committee, and handled 
in a manner that has my full approval and, I am sure, your sympathy. 

In connection with the work of the institution, I have pleasure in 
announcing to you that there will be a festival dinner in support of its 
funds, held at the Whitehall Rooms, Hotel Metropole, on Wednesday, 
February 23rd, at which I trust you will be present. 

In the interval I hope you will realise the urgency of maintaining the 
funds of the institution, and send any contributions from yourself or 
from your friends in the form of annua! subscriptions or donations either 
to me or the secretary, Mr. W. Davenport, Ridler-place, Holland-street, 
Blackfriars, S.E. 

Should you be requiring any additional information, I shall be pleased 
е you with the same, or the secretary would send you a book of 
rules, &c. 

In conclusion, I trust you will support my efforts in spreading the 
knowledge of the institution amongst all those who are interested in 
clectricity or its application, or are connected with the industry in any way. 


In addition to Dr. Gisbert Kapp the following prominent 
members of the profession are assisting by serving on the 
organising committee. 


H. Bevis, Esq., M. I. E. E. 

Guy Burney, Esq. 

H. W. Butler, Esq. 

E. J. Clark, Esq. 

Sir Irving Courtenay. 

Justus Eck, Esq., M. A., M. I. E. E. 

W. B. Esson, Esq., M. I. E. E. 

W. Finlay, Esq. (President Elec- 
trical Contractors’ Assoc.). 

Emile Garcke, Esq. 

T. E. Gatehouse, Esq., M.I.E.E. 

W. C. C. Hawtayne,|Esq., M. I. E. E. 

Hugo Hirst, Esq. 


E. F. Johnson, Esq. 

R. Wallis-Jones, Esq., M.I.E.E. 

A. P. Lundberg, Esq. 

W. M. Mordey, Esq. (Past Presi- 
dent Inst. of E.E.). 

C. S. Northcote, Esq., M.I.E.E. 

S. L. Pearce, Esq., M.I.E.E. 

W. Schmahl, Esq. 

Leonard G. Tate, Esq., A.M.I.E.E. 

W. Taylor, Esq. 

L. Thurnauer, Esq. 

Edwin C. Wallis, Esq., M. I. E. E. 

C. Н. Wordingham, Esq., M. I. E. E. 


Subscriptions and donations should be sent to the secretary, 
Mr. W. Davenport, Ridler-place, Holland-street, Blackfriars, 
S.E., who, we have no doubt, will be only too pleased tosupply 


| further information. 
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„GENERAL ELECTRIC’? HEATING AND COOKING 
APPARATUS. 


In writing about the progress made in the design and employment 
of electric cooking and heating apparatus we must order our steps 
with wariness, if we wish to avoid hostile criticism. This hostile 
criticism permits us neither to prophesy that in the future electric 
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Fig. l.—ExaMPLE or G. E. C. Lamp RADIATOR. 


heating will be predominant orjto cell attention to the fact that 
much greater progress would have been made if the earlier appa- 
ratus had been better designed. In the first case we are blind 
optimists, in the second confirmcd pessimists; in the hearing of 


Fic. 2.—G.E.C. CoNvEcTOR. 


our critics we aro scarcely even allowed to describe present-day 
apparatus. 

In the early days, it is true, in spite of statements to the con- 
trary, much of. the electric heating and cooking apparatus was 
unsuited for:serious work. The consequence of this disability was 


the generation of a number of dissatisfied consumers and a general 
distrust of this type of equipment. This unfortunate state of things 
has now, however, been changed, and the change is certainly to some 
extent due to the enterprise of the General Electric Co. This 
company, from the earliest days, has been actively interested in the 
propagation of electrical apparatus, and their experience in this 
direction has enabled them at the present time to put on the market 
examples of electrical cooking and heating apparatus, which are 
amply capable of fulfilling all the conditions imposed upon them. 
Before describing in detail some of the latest patterns of electric 
heating and cooking apparatus which the General Electric Co. have 
recently placed on the market, it may be as well to draw attention 
to certain points in ће “ Archer " system, on which these apparatus 
work. With the exception of ovens and grillers, all the cooking 
elements are constructed of enamel on the Archer system, fine wires 
of high resistance and specia! composition being laid on а bottom 
layer of semi-refractory coating fused into the iron base. The 
wires are then given a second coating of camel to keep them in 


Fic. 3.—E.Lectric MILK WARMER. 


their proper positions, and this is covered by a third coating. The 
whole is then fused into an integra! mass with the conductor sealed 
inside. This heating element, it is claimed, combines compactness 
with the best possible electrical and mechanical protection of the 
resistance wire. The total enclosing of the wires in enamel allows them 
to be heated up to a higher temperature than would otherwise be the 
case, thereby ensuring concentration of the heat upon the point 
required. Further, it protects the wires from oxidation, and from 
the influence and humidity of other vapours. It encloses the wires 
firmly, preventing any accidental contacts or short circuits and 
consequent burning out. It also protects them from mechanical 
damage. 


Fic. 4.—САЕЁ Av Larr MACHINE. 


All the apparatus made by the General Electric Co. can pe obtained 
for use on any pressure between 50 to 250 volts. The water- 
carrying apparatus is also fitted with a patent fusible cutout, which 
prevents damage to the utensil if it is put on the cireuit when empty 
or allowed to boil dry. The cutout proper consists of a fusible nut 
through which the current passes. Its operation, however, depends 
on heat and not electrical action, and is simply melted by the 
excess of temperature. 

For the last few years the General Electric Co. have placed on the 
market a number of new designs of heating and cooking apparatus, 
of which we give a few examples in the aceompanying illustrations. 
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For instance, we illustrate in Fig. 1 a type of lamp radiator of very | damper is pushed in immediately under the coils, and then all the 
handsome design. It can be fitted with either four or five lamps, | heat is thrown up through a perforated top. 

its width being 30 in. and its height 32in. The lamps are An interesting piece of electrical apparatus, which has been 
controlled by two switches, so that ample regulation is given | designed for use in connection with the electric heating of water is 
and the heat radiated can therefore be adjusted to a nicety. Ап | that shown in Fig. 7. It consists of an electrically heated copper 
example of the apparatus used for obtaining heat by convection is | boiler, which is fitted with two circuits, one of which is the heavy 
shown in Fig. 2. Stoves of this type may be designed to contain | current circuit and is used for heating the water up from a low tem- 
either one, two. three or five coils, the actual size varying but | perature. Once this has been done the temperature of the water 
slightly with the number of lamps used. Each coil has a capacity | may be maintained at the desired temperature throughout the day 
of 500 watts, and is provided with a switch so that easy adjustment | by using the second circuit. These boilers are of polished rolled 
of the heat can be obtained. The maximum height of one of these | copper, tinned inside. They are connected by means of a union at 
convectors is only 24 in. and the maximum diameter 15} in. It will, | the side direct to the water supply. When hot water is required 


therefore, be seen that they are very compact and not likely to get | the supply tap must be turned on, which forces the hot water up 
іп the way to any great extent. 


Fic. 5.—CoMnBiNED ELECTRIC GRILL, 


Fic. 6.—STAND FOR IRONS. 
TOASTER AND Нот PLATE. 


Ес. 8.— ELECTRIC STERILISER. 


Turning now to the cooking branch of this section of electrical | and out of the spout. The heater can, therefore, never be drained 
apparatus, we may first draw attention to the electric milk steriliser | empty, and damage to the apparatus through boiling dry is thus 
and food warmer, shown in Fig. 3. This apparatus should be very | avoided. There is no tap or obstruction of any kind in the outlet 
valuable for nursery or sick room work. The metal parts are made | pipe. These heaters are made in four sizes. two of which have a 
of polished copper with a high quality china container. It is wired | capacity of three gallons and the others of five and eight gallons. 
for two circuits, one of which is used when it is required to boil the | respectively. They take from 250 to 400 watts on the light circuit 
milk while the other is employed for keoping it hot after boiling, or | and from 1,000 to 2,000 watts on the heavy circuit according to size. 
for warming up food. The capacity of thc inner vessel is one pint, Another apparatus of semi-domestic interest is the stand for irons, 
and the power required for working being 250 or 100 watts, accord- | shown in Fig. 6. This is automatic in operation, and is intended 
ing to the circuit used. Another useful piece of apparatus, which | primarily for use in laundries and factories where irons are con- 
we show in Fig. 4 is the cquipment for preparing coffee. Its liquid | tinually being laid down with the current on. thus damaging the 
capacity is six quarts divided between the three jugs. Further jugs | iron. In this case, when the iron is put on the stand the weight 
can, however, be addcd as required. The current consumption of | presses down the top and automatically cuts off the current, thereby 
this apparatus is 300 or 1,000 watts eccording to whether the liquid | saving a great deal of energy and increasing the life of the iron. 
is being boiled or kopt hot. This utensil should find a useful appli- | In this connection we may mention that the General Electric Co. 
cation in refreshment rooms, especially on electric railways whore | have recently standardised two sizes of electric irons weighing 4 
and 6 Ibs. respectively. The:e can be purcha:ed for the ex-eedingly 


Fic. 7.—AvTo-SERVICE WATER HEATER. Fig. 9.—ELECTRIC CIGAR _ Tia. 10.—SwiNTON-ANGOLD 
LIGHTER. E CIGAR LIGHTER. 
moderate prices of 128.61: aad 183, subject to the usual trade discounts. 
Next, we may call attention to the electric steriliser, shown in Fig. 8, 
which should be of great use in medical circles. It is constructed 
of copper, and is polished or nickel plated. as desired. The lifting 
tray is nickel plated, and the steriliser is wired on two circuits, one 
for heating and the other for maintaining the water at the necessary 
temperature. This apparatus is made in three sizes, the maximum 
voltage in each ease being 250. Lastly, we show three examples 
of apparatus which can scarcely be called domestic, but are rather of 
general or male interest. Figs. 9 апа 10 show two patterns of cigar 
lighters. Fig. 9 is suitable for any circuit whose pressure lies 


energy is both cheap and plentiful. The last piece of apparatus in 
this class which we shall illustrate is the combined electric grill, 
toaster and hot plate, shown in Fig. 5. It is constructed of cast 
iron with а highly polished and ground top, and stove black sides. 
It is fitted with brown china connectors and terminal screws for 
atteching the earthing wire. When required for grilling or toasting 
the damper must be taken out, the current switched on and the 
food placed on the grilling rack. It is then inserted on one of the 
runners at a suitable distance from the coils. At the same time the 
top can be used as a hot plate, and is, it is claimed, quite as efficient 
as & specially wound plate. When the hot plate only is in use, the 
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between 100 and 230 watts. Owing to the construction of the 
heater, it is claimed that risk of breakdown through misuse is 
reduced to à minimum, while the heating element can be easily 
replaced. Fig. 10 shows the Swinton-Angold patent cigar lighter, 
in which the current is transformed down to а low voltage, a solid 
platinum strip being used for ignition. It is claimed that low 
voltage does away with the possibility of electrical breakdown, but, 
of course, the employment of this apparatus is confined to alter- 
nating-current circuits. It can be used equally well for lighting 
pipes or cigars, and its current consumption is only equal to that of 
an ordinary 16 c.p. lamp. 


A NEW METHOD OF MEASURING LIGHT 
EFFICIENCY.* 


BY C. C. HUTCHINS. 


The measurement of light efficiency has been attended with 
unusual difficulties. To obtain а complete energy curve, and to com- 


pare the integral of the visible portion with the total is an extremely. 


tedious and somewhat uncertain procedure. Angstróm's method 
requires an elaborate apparatus and the application of several 
troublesome corrections. It is believed that the following method 
will be found as accurate and much more simple and direct than 
those hitherto in use. 

Let the diagram represent the energy curve of the light source; 
the vertical line separating the visible (a) from the infra red (b). 
If now we define efficiency as the ratio of the visible to the total 
radiation, we have efficiency —a/(a4-b). Let now a water cell a 
few millimetres thick be placed in the path of the light. Assuming 
for the moment that the water is perfectly transparent to light; 
а + с becomes the transmitted energy, the curve coming down to zero 
at wave-length 1:84. Further, let a cell, identical with the water 
cell, but containing a water solution opaque to light but trans- 
mitting more or less infra red, be interposed; and let the trans- 


mitted energy be d. The transmission curve d must lie within the 
same narrow limits with c and the two areas be strictly comparable 
under like conditions. 

If now we can measure a+b, a+c, d, and the ratio of c to d we 
have all that is required. For let a+b=n, a+c=m, and cd = r. 
Then a/(a +0) = (m —dr)/n. | | 

A thermopile consisting of a single junction at the focus of a small 
concave mirror set in а proper tube with diaphragms is pointed at 
the light and exposure made by moving a double wooden shutter. 
The deflection of the galvanometer is reduced by а known amount 
by putting resistance in the circuit. The deflection so obtained is 
proportional to n. А water cell about. 6 mm. thick, having thin 
plate-glass walls, is then placed behind the shutter; the resistance 
is removed from the circuit, exposures made as before, and we obtain 
a detlection proportional to m. For obtaining d, a preliminary study 
of в large number of substances showed potassium permanganate 
to be quite suitable. It is very strong in colour in solution, may be 
made opaque to sunlight in a thin layer, while transmitting a con- 
siderable amount of infra red. A duplicate of the water cell is filled 
with a solution of permanganate of such strength as just to show 
the light under investigation, when held between the light and the 
eye. This cell being substituted for the water cell, we obtain a 
deflection proportional to d. 

To find the ratio r, a spectroscope was given the following addi- 
tions. A long slit was put in the place of the ordinary short one. 
The eye-piece was removed and replaced by an ebonite screen 
having a rectangular opening. One edge of the opening was cut to 
fit the curve of the spectrum lines in the red. The spectrum of the 
light source is focussed upon the screen and the telescope adjusted 
so that the visible spectrum is just cut off by the curved edge. The 
à In this position the 
telescope is firmly clamped. Over the eye end of the telescope is 


* Article in ** Tho American Journal of Science," somewhat abbreviated. 
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now slipped a tube, having at its farther end а concave mirror and 
thermal junction. The mirror is large enough to receive the entire 
cone of rays coming through the screen, and condense3 them upon 
the junction at its focus. This arrangement was used because it was 
at hand a thermopile or bolometer, having a suitable receiving 
surface placed immediately behind the screen, would be simpler. 
An image of the light source being thrown upon the slit of the 
spectroscope, the water and permanganate cells are placed alter- 
nately against the objective of the collimator; а shutter is moved 
8s before, and the attached galvanometer gives deflections propor- 
tional to c and d respectively. 

It has been customary in determinations of light efficiency to 
assume some definite limit to the visible spectrum, as 0:764. Such 
a limit is quite useful for purposes of uniformity, but only roughly 
corresponds with fact except in the case of sunlight. The limit of 
the spectrum is not the same for a!l lights or all eyes. It would, 
therefore, seem mor» logical to set the screen upon or near the 
limit of the red of the light under examination, although this will 
commonly give a smaller value for the efficiency than that obtained 
from 0-764 as а limit. This procedure seems further justified when 
we observe how stesply the energy curve rises at the limit of the 
red; so that а very slight movement of the screen upwards in the 
spectrum diminishes the apparent efficiency largely, while the actual 
light is diminished by an inappreciable amount. The smaller values 
therefore more nearly represent the practical efficiencies. 

Two measurements made upon a portab!e acetylene lamp with & 
different sensibility of the galvanometer gave values of 0-0296 and 
0-0323 for the light efficiency. The mean of the two is 0°0309 and 
the departure from the mean 6 per cent. The result may be con- 
sidered very satisfactory considering the large change in apparent 
efficiency produced by a small displacement of the screen. Nichols 
and Coblentz* found 0:033 from integration of theenergy curve of 
a cylindrical acetylene flame, and 0:030 from a comparison of the 
transmission curve through water and iodine in bisulphid? of carbon. 


LEGAL INTELLIGENCE. 


— 
J. H. Holmes & Co. v. Associated Newspapers (Ltd.). 


This case came before the Court of Appeal (the Master of the Rolls 
and Lords Justices Moulton and Buckley) on Wednesday, on plaintiffs’ 
appeal from a judgment of Mr. Justice Neville in the Chancery Division. 
Plaintiffs are the patentees and owners of letters patent No. 9,802 of 
1898, granted for an invention оѓ “ ап improved system and means for 
driving newspaper printing or like machines at variable speeds by electric' 
motors," and plaintiffs alleged that defendants had infringed the letters 
patent and claimed an injunction and the usual ancillary relief. Defen- 
dants pleaded that plaintiffs! patent was invalid for want of subject 
matter and that there had been prior user. Mr. Justice Neville, after 
hearing the evidence, held that plaintiffs’ patent was invalid and dis- 
missed plaintiffs’ action, with costs. The facts were given in THE ELEC- 
TRICIAN for Oct. 22 and 29, 1909. | 

Mr. A. J. WALTER, K.C., stated the nature of the action and the 
decision arrived at by Mr. Justice Neville. 

Lord Justice Mou rox asked if the question of infringement was 
seriously fought ? 

Mr. WALTER: Ves. What the patentees’ invention had to meet was 
as follows: The modern printing press had got starting at one end 
sometimes four rolls of paper. The paper from these rolls, which was 
under tension, passed over rollers and ultimately arrived at a neutral 
roller on which the paper rested whilst another large cylinder bearing 
stereo plates impressed their text on the other side of the paper to that 
which rested on a blanket. The paper then passed through another lot 
of rollers, met another cylinder with stereo plates, and was printed on 
the other side. The paper was afterwards folded into book form and 
eut by other devices. "The rollers over which the paper passed weighed 
some tons. It was necessary that the delicate web of paper should pass 
over the rollers from one end to the other in an unbroken condition, and 
with machinery running at very high speed that was a difficulty. In- 
ventions having for their object the passing of the paper so that it should 
not be jerked forward were many. Having briefly enumerated the old 
system of driving, the learned counsel said the time came when the 
electric motor was brought in for the purpose of driving printing presses. 
The electric motor was really a bundle of wires rotating between the 
poles of а magnet. Current passed through the armature, which turned 
it into a magnet, and the north and south poles were being constantly 
repelled by the poles of the other magnet. Under the old devices the 
difficulty was to prevent current rushing in in great quantities which 
brought about starting with a jerk, and if it did not they soon had to 
discuss the question of a burnt-out armature. That was to some extent 
got over by having external resistances between the switch and the 
armature, which meant loss, but you got less current through the arma- 
ture. The first idea was to use the motor simply as a prime mever. 


^ * Physical Review,” October, 1903. 


THE ELECTRICIAN, JANUARY 28, 1910. 


The next thing was having two armatures on one shaft rotating between 
the poles of one magnet. The evidence was that when this change took 
place the machine jumped and the paper broke. The next was what 
was called the teaser arrangement in which a motor was used 
across the mains to drive the generator, and the latter gave the current 
for the machine motor. Another system which was devised was to have 
a low-speed motor geared to the printing press for the purpose of starting 
it, and connected with another chain of gearing was a high-speed motor, 
which was governed by a rheostat which regulated the high speed motor 
80 that it should have additional coils to give a large starting torque. 
Then they had an arrangement by which, when the "big motor had got 
up its speed, the small motor was cut out. That system was introduced 
by “ The Western Electrician," of Chicago. Plaintiffs then adopted a 
system the utility of which was not challenge and the evidence was 
that it did produce marvellously smooth running of printing presses. 
The patent, said counsel, was a combined electrical and mechanical 
system for driving printing presses. He contended that Mr. Justice 
Neville was wrong in holding that claim I of plaintiffs’ specitication 
claimed the use of mechanism the use of which had been already pub- 
licly described in this country before the date of plaintiffs’ patent, and 
. he submitted, therefore, that the appeal should be allowed. 
Lord Justice MovrToN, who delivered the first judgment, said that, 
in his opinion, claims 1 and 2 of plaintiffs’ specification could not be sup- 
rted. The prior publications had described existing plant at work 
in turning out daily newspapers on a very large scale in Chicago. 1% 
was said that there was no direct evidence of their having succeeded. 
From the articles which had appeared he could not doubt that the plant 
was at work and worked satisfactorily. He considered that both рр 
were anticipated by that installation; which was thoroughly described; 
and therefore plaintiffs’ patent was invalid. That being so, no patent 
could take away the right of the public to make such an installation. 
He thought that the decision of the learned judge in the Court below was 
right and that the appeal must be dismissed, with costs. 
The Master of the Rolls and Lord Justice Buckley concurred. 


British Westinghouse Electric and Mfg. Co. v. Braulik. 


On the resumption of this case before the Court of Appeal (the Master 
E the Rolls and Lord Justices Fletcher Moulton and Buckley) on Friday 
ast. 

Mr. A. J. WALTER, K.C., resuming his argument on behalf of plaintiffs 
(appellants), read the evidence given in the court below, and referred to 
the specification of Bremer, Graham and Sheridan's (United States) patent. 
He contended that until the date of plaintiffs’ patent in 1902 there was 
never an effective arc lamp on the market with downwardly inclined 
carbons. He, therefore, asked their lordships to hold that the patent 
was valid and that defendant had infringed it. 

Mr. BovsFIELD, for respondent, contended that the judgment of Mr. 
Justice Joyce was right, and ought to be affirmed. He urged that the 
alleged invention of plaintiffs had been anticipated by both Graham and 
Crosby. The only thing that Bremer had done was to apply an old idea 
to an old form of lamp. and there was no subject matter in applying that 
form of mechanism to a known form of lamp. He said that last March 
there was a petition tried in which the present defendant asked that 
plaintiffs patent should be revoked upon the ground that it was not 
adequately made in this country within the meaning of sec. 27 of the 
new patent act. That petition was dismissed He submitted that 
mechanism arranged with retractile strike was well known, and he con- 
tended that the judgment of Mr. Justice Joyce was right. 

Judgment was reserved. 


Revy, Phillips & Co. v. McNeill. 


The Lord Chief Justice and Mr. Justice Bray, sitting as a Divisional 
Court. on Friday last heard the appeal of Mr. D. McNeill, of Raynes Park, 
Wimbledon, against a decision of Judge Harrington, sitting at Kingston 
County Court. 

Mr. PoweLL, К.С. (for appellant), said plaintiffs claimed originally 
for the balance of an account for electric lighting work done at several 
of Mr. McNeill's homes at Raynes Park. The question came before Mr. 
Sherwell Cooper, acting as arbitrator, and he found that the contract 
was completed, though part of the work was defective, and he allowed 
` defendant £2 in respect of that. An application was made to the County 
Court judge to have that award set aside, but the application was refused, 
and it was against that decision that Mr. McNeill appealed. The reason 
given was that the award was bad upon the face of it, seeing that the 
arbitrator found that the work was to be paid for on its completion, and 
that it was not completed, yet he awarded the payment in favour of 
plaintiffs. 

The LORD CHIEF JUSTICE, in giving judgment, said the Court was of 
opinion that the arbitrator was ‘right, and therefore his award would 
not be set aside. The appeal would be dismissed, with costs. 


Eccles Corporation v. South Lancashire Tramway Co. 


Yesterday (Thursday), Mr. Justice Eve delivered judgement in this 
action, brought by Eccles Corporation for an injunction restraining 
defendant company from running their cars over about 500 yds. of 
their electric tramway system. Salford Corporation were added as 
defendants, owing to the fact that they; having a working agreement 
with Eccles Corporation had granted a licence to) defendant company to 
run over the section of plaintiffs’ line. After referring to the acts under 
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which the two Corporations obtained their powers and to the agreement 
between the Salford and Eccles Corporations for working the line, his 
LonpsurP said that they were wide enough to confer upon Salford Cor- 
ration power to grant the licence in dispute, and plaintiffs therefore 
ай not succeeded in showing that the transaction was ultra vires. He 
was also of opinion that there had been no breach of agreement in grant- 
ing the licence, and the action must, therefore, be dismissed, with costa. 


S. А. Boulton v. Perry & Co. 


Mr. Justice Hamilton on Tuesday heard this action for the recovery 
of money alleged to be due. 

Mr. Rurvs Isaacs, K.C., for defendants, said the whole matter had 
to do with the construction of an agreement. Defendants were large 
contractors, who undertook the building of the Piccadilly Hotel in 1904. 
In July, 1907, defendants entered into a contract with the hotel company 
by which they would be liable for all work done, and it contained а 
separate clause with regard to sub-contracts. It was in respect to that 
that the dispute arose. Plaintiff was an underwriter, and was the 
assignee of a debt due by defendants (Messrs. Perry & Co.) to Messrs. 
Blackburn, Starling & Co. for the balance of work done by the latter firm, 
which consisted of an electric lighting and power installation. The point 
arose as follows: Messrs. Blackburn having entered into a contract to 
complete the work by May 1, 1908, the money was to be paid as to 80 per 
cent. on receipt of the architects’ certificates, 10 per cent. within 30 days 
of the completion and another 10 per cent. six months after completion. 
The 80 per cent. and first 10 per cent. had been paid, and the dispute 
was as to the remaining 10 per cent. Defendants said it was a term in 
the contract between them and Messrs. Blackburn that defendants were 
to be only liable to pay Messrs. Blackburn as and when they received 
payment, and the fact was that Messrs. Perry had not been paid to the 
extent of £75,000 by the Piccadilly Hotel Co. Defendants said they had 
paid to plaintiff every amount which had been received, and, as to the 
amount sued for, they were not liable for matters upon which no pay- 
ment had been made to them. Counsel contended that there was a con- 
dition precedent that the plaintiff must first establish that defendants 
had received money from the Hotel Co. in respect of the work done. 

Mr. Ѕсвоттом, К.С. (for plaintiff) submitted that the whole of the 
money must be paid to his client irrespective of the question whether 
the money was paid to defendants by the Hotel Co. 

His LorDsHIP, in giving judgment, said it seemed to him quite clear 
that the receipt of payment by the contractor, such ав was mentioned in 
the architects’ certificate, must be a condition precedent to any obligation 
on the contractors (Messrs. Perry & Co.) to hand the sum to the sub- 
contractor. When this condition had been fulfilled and the architects’ 
certificate received, they would be bound to pay the sub-contractor 
during the progress of the work 80 per cent. of its value, completed as per 
certificate, and to reserve one or two 10 per cents. until the time mentione. . 
in the contract had elapsed. That was his view of the contract, but ke 
expressed no view as to what would be its effect upon the dispute betwee : 
the parties. 

Mr. Isaacs said the parties had agreed that the matter was to stand as 
** part heard " till the other parts of the caso were ready to be tried. 


Vibration and Noise. 


Judge Ruegg recently heard at Hanley County Court an action by Mr. 
John Shaw against the Stoke-on-Trent Pure Ice & Cold Storage Co. for 
damages and for an injunction to restrain defendants from using or work- 
ing in their premises at Shelton any electric motor or other engine or 
machinery in such a manner as to interfere by reason of the vibration and 
noise with plaintiff's enjoyment of his adjacent premises. 

Mr. A. B. WHITFIELD (for plaintiff) said his client had. complained of 
the annoyance caused by the noise of machinery on week-days and also 
on Sundays, but no notice was taken until the matter had been put into 
the hands of solicitors. Оп Sept. 30 the machinery started running at 
3 a.m., and on another occasion it ran all night till 5 next morning. 
Nominal damages were claimed. 

Mr. S. A. H. Burne (for defendants) denied that there was a nuisance, 
and, if it was a nuisance, it was so intermittent that it might be dis- 
regarded. 

PLAINTIFF said the company had a 40 H.P. electric motor driving an 
ammonia compressor, and there were smaller motors driving fans. The 
noise affected the inhabitants of his house most, but the whole house 
trembled. 

Mr. BURNE having admitted that the company could not carry on 
without sometimes running at night in the summer months, 

His Honour said there could be no question of its being an intermittent 
nuisance which should be put up with. 

Mr. Harton, manager of defendants’ works, said there had been an 
expenditure of between £9,000 and £10,000 in fitting up the works. 
During the summer it was necessary to run through the night, and 
occasionally they were running for 24 hours at a time, according to the 
state of the trade. 

In giving judgment, his Honour said he had taken into consideration 
the fact that the factory came to Mr. Shaw, and not Mr. Shaw to the 
factory. His house was in a residential district. There was material 
interference with the enjoyment of the use of the dwelling house, and he 
was entitled to judgment. Не must grant nominal damages of £1, and 
an injunction in the terms asked for would be granted. He hoped some 
agreement would be arrived at between the parties which would obviate 
the necessity of stopping an industry which was said to be useful. The 
operation of the injunction would be suspended for two months. 
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Donnersmarekhutte Oberschlesische Eisen-u.-Kohlenwerke А.С. 
v. Electric Construction Co., Ltd. | 


Yesterday Mr. Justice Parker commenced the hearing of this action 
and also a petition in re The Patent and Designs Act, 1907, and in the 
matter of the application of James Gray, under 27 of the Patent and 
Designs Act, 1907, for the revocation of Letters Patent No. 7,188, 
granted in 1902 to Carl Ilgner for an improvement in the means of control 
of electrically-driven reversible rolling mills, and of Letters Patent No. 
13,556 also granted in 1902 to Carl Ilgner for an improvement in the 
means for the control of the supply of electricity to electric motors for 
hauling plant and similar appliances in which the demand for energy 
was intermittent. The application came before the Court by way of 
appeal from the Comptroller-General of Patents, who, by an order dated 
July 2, 1909, refused to call upon the patentee of the letters patent in 
question to deliver further and better particulars of the matters set out 
in & declaration of one Francis Hird, whose declaration purported to 
set out the value of the plant made in this country under the letters 
patent and also the value of the plant imported under the letters patent. 
The action brought by the Donnersmarckschlesische Co. against the Elec- 
tric Construction Co. was for an injunction to restrain defendants from 
selling or in any way dealing with any apparatus made in infringement 
of plaintiffs’ patent No. 7.188 of 1902, damages or an account of profits 
and delivery up for destruction of all apparatus in the defendants' 
possession constructed in infringement of the letters patent. 

Mr. Walter, K.C., Mr. Gray and Mr. Hume appeared for plaintiffs ; 
and Mr. Bousfield, K.C., and Mr. Russell Clarke for defendants. 

In opening plaintiffs’ case, which was proceeded with first, Mr. WALTER 
said that they had to deal with one of the most difficult machines which 
was to be found in mechanical engineering work, namely, а reversible 
rolling mill. In this machine the ingot, as it came from the soaking pit, 
where it was heated to the required degree of heat and softness necessary 
for rolling, was brought to a series of rolls, or, rather, a roll with a series 
of passes, whereit was pressed so as to reduce its girth, at the same time 
of course elongating it. It then passed over a platform of rollers, and 
on reaching the end it was shifted sideways on the roller and then reversed 
passed back and again the girth was reduced. The process was repeated 
until the required girth was obtained, each time everything being duly 
reversed. This required great power, sometimes as much as 12,500 H.P. 
being used. 10,000 H.P. was commonly necessary to drive the machine. 
The only way the thing was done was with a steam engine and boiler of 
sufficient capacity to pull the load through, and the control was done by 
а man standing on a platform near the rolls and turning on the necessary 
steam to get the ingot through, and then reversing, to do which it was 
necessary to suddenly arrest the whole at the right moment. To sud- 
denly arrest an enormous mass capable of exercising 10,000 H.P. was to 
cause an awful mechanical strain, and the art of the thing was to regulate 
exactly the pressure. It seemed impossible to devise electrical ma- 
chinery for the purpose because of the great expense. The problem was 
not how to do it but how to do it economically, and the specification in 
question was for an electrical arrangement which would enable elec- 
tricity to be commercially applied to reversible rolling mills. The 
patentee had done what no other had done, and that was to apply elec- 
tricity to reversible rolling mills having the characteristics he had men- 
tioned, and to do it economically. To get the mills to adopt electricity it 
was necessary to show substantial advantages. 

The case was proceeding when we went to press. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


APPOINTMENTS VACANT AND FILLED. 


А test-room assistant is wanted to take charge of test-room of 
electrical manufacturing firm in Manchester district. See advertise- 
ment. 


А canvasser is wanted for an electric supply department. Applica- 
tions to Resident Electrical Engineer, 24, Hatton-garden, Liverpool. 
See an advertisement. 


A demonstrator in physics is required for the City of Bradford 
Technical College. Salary £35 for day duties. with additional pay- 
ment for evening work. Forms of application from the Secretary to 
the Education Committee, Mr. T. Garbutt. 


An electrical assistant is wanted by the Hornsey borough electrical 
engineer ; must have had all-round experience, including publicity. 
Nalary 353. to 40s. per week. Applications to Electricity Works, 
Tottenham-lane, Hornsey, London, N. See advertisement. 


A technical assistant is required by a firm of Chartered Patent 
Agents. Preference given to one having a knowledge of electrical 
matters. See advertisement. 


Llandudno Council have appointed Mr. W. A. Jackson, Wolver- 
hampton, as joint assistant electrical engineer. 


EDUCATIONAL NOTICES. 


Northampton Polytechnic Institute (London).—A course of four 
advanced lectures on Accumulators will be given by Mr. W. R. 
Cooper, A. M. I. C. E., M. I. E. E., on Thursday evenings, commencing 
Feb. 17. Further particulars and detailed syllabus from the 
Principal (Dr. R. Mullineux Walmsley). 

Institute of Chemistry. — In the recent intermediate examination, 
12 out of 19 candidates passed :— 

Miss D. F. Abraham, E. Anderson, C. L. L. Claremont, B.Sc., E. G. 
Davis, B.Sc., Н. M. Harvey, F. W. Hoyland, F. G. Martin, Н. M. Mason, 
A. Н. Maude, W. Н. Nodder, B.Sc., S. Smith, Н. E. Watts, B.Sc.) One 
candidate passed the final examination in metallurgical chemistry (N. 
Garrett-Smith), and one in physical chemistry (А. Jaques, B.Sc.) Of 
four candidates who presented themselves in the branch of organic 
chemistry, one passed (J. E. Hackford), and of eight examined in the 
chemistry of food and drugs six passed (M. S. Baker, A. S. Dodd, N. Evers, 
Н. A. Goldsbrough, G. S. W. Marlow and O. J. Stone). 


Argentina.—The ‘‘ Review of the River Plate” says Messrs. 


Colson, Brookhouse & Pyne have applied to Santa Fé Municipality 
for an electric tramway concession. 


The public lighting of Rosario is to be increased by from 250 to 300 


arc lamps. 


Santa Fé Municipality are considering tenders received for electri- 
fication of tramways, but, the. Review of the River Plate says, 


as no special specification was prepared, the tenders vary to such 


an extent that it is difficult to ascertain which is the most suitable." 
Argentina.— The agreement between the Mayor of Buenos Ayres 

and the Anglo-Argentine Tramways Co. for the construction of 

underground tramways in Buenos Ayres has been confirmed by the 


Municipality. 


Australasia. —H.M. Trade Commissioner for Australia (Mr. C. 
Hamilton Wickes) states that the representatives of an Australian 
company are coming to England to demonstrate the use of а machine 
(of which the company are the patentees) for planing railway and 
tramway rails on the track. The machine is petrol-driven, costs 
about £2,000 to construct in Australia, and is said to be working 
successfully on the Melbourne tramways. 

Barking.— The L.G. Board has sanctioned a loan of £2,500 for the 
electricity undertaking. 

The offer of the British Coalite Co. to supply electricity in bulk 
to the Council has been considered by the Electricity and Tramways 
committee, who recommend that the offer be not accepted on the 
terms mentioned. 


Bath.—The Rural Council have sealed ап agreement for the 
purchase of the electric lighting order by the Corporation. 


Bushey. Watford Council have decided to apply to the Board of 
Trade for an order empowering them to supply current to Bushey, 
applications for current from that district having been received. 


Canada.—The Canadian Department of Mines have issued & 
report dealing with the possibilities of establishing iron industries 
along the north side of the Ottawa river, and along the Gatineau 
river. It is stated that many undeveloped water powers are 
found in the district, affording facilities for the generation of com- 
paratively cheap electrical energy, and as some of these power 
sources are near the iron ore deposits, they could be used not only for 
the working and concentration of the ores, but also for electro- 
thermic production of pig-iron.”’ 

Canada.—A Toronto firm want catalogues from British makers of 
tramcar trucks. Particulars from the Canadian Government 
Trade Branch, 73, Basinghall-street, London, E.C. 

Chili.—A concession has been granted to the Bio Bio Telephone Co. 
for the extension of the telephone system from Mulchen to Collipulli. 
Ercilla, Victoria, Los Sauces, Lumero, Renaico, Esperanza and 
Curico. 

Chipping Norton.—The Council will oppose the Chipping Norton 
Gas and Electricity Bill, by which a company seeks to take over the 
electricity undertaking. 

City of London.— At the last meeting of the Court of Common 
Council a letter was read from Mr. A. A. Voysey, electrical engineer 
and inspector, relative to the necessity for reviewing the duties and 
responsibilities of the electrical department, and suggesting that 1t 
would be advantageous for the Corporation, in the event of its 
deciding to increase the responsibilities of the position, to take the 
opportunity of putting a more robust man in charge of the depart- 
ment. The communication was referred to the Streets committee. 


Colombia.— The Government have authorised the municipalities 
concerned to make contracts for the construction of tramways in the 


province of Soto. í 
The Government have declared the works necessary for the in- 
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stallation of electricity supply works and tramways in the town of 
Cali, to be of public utility. Material for these works may be im- 
ported free of duty. 


Coventry.—On Tuesday the Council considered a report of tho 
Electric Light committee which recommended extensions of the 
generating plant at the electricity works, the supply mains, &c., at a 
cost of £54,000. 

Mr. M. K. PRIbMORRk, chairman of the committee, moved the adoption 
of the report and urged that delay was dangerous. Week by week they 
were making new connections to the mains, and that would no doublt 
continue. Should there be a spurt in trade—and there was every sign 
of it—they would be within their reserve of supply. It was proposed to 
put down tubular boilers and turbines. They were going to scrap plant 
of the value of £5,000, which they would have to find out of revenue, 
but he contended that this expenditure on new plant would save the 
department something like £30,000. The plant and machinery would 
then be up to date. It was true economy to scrap plant which was out 
of date, but they must do so out of revenue. Every extension at the 
works had been followed by an increase of revenue, and when the pro- 

osed extension was in working order they would have a greater increase. 
t would bring the contribution by the department to the rates up to 
what he regarded as a proper amount for the capital spent, and help 
manufacturers and add to the prosperity of the city by reducing the 
price of the current. Next year would, he believed, be а record year. 
Mr. F. Lee seconded, and the report was adopted. 

Dundee.— At the last meeting of the Council Mr. Burke drew atten- 
tion to the Grimond claim against the Electricity committee, which 
had been settled for £1,250. 

The Lorp Provost said it was well known to the Council that the 
contract provided that Messrs. Grimond would be supplied with power 
at a certain date, and they were not supplied. They made a claim 
against the Council, and the £1,250 was in payment of that claim. 

It is proposed to have a formal opening of the new electricity works, 
which are now practically completed. 

The Electricity committee at its last meeting resolved that all 
future building constructional work in connection with the depart- 
ment be carried out by the City Electrical Engineer. 


Exhibitions.— The Odessa Branch of the Imperial Russian Technical 
Society and the Imperial South Russian Agricultural Society will 
hold а trade, commercial and agricultural exhibition in Odessa from 
May 28, 1910 (May 15, O.S.) to Oct. 14 (Oct. 1, O.S.). There will be 
departments devoted to mining, chemical trades, trade schools and 
scientific agriculture. 

The Imperia! Russian Technical Society of St. Peteraburg proposo 
to hold an exhibition demonstrating the application of electricity to 
railways. It will! probably be open between September and 
November next. 


Hammersmith (London).—The district auditor (Mr. A. Carson 
Roberta) has reported on the accounts of the electricity undertaking. 

Certain amendments of the figures, owing to delay in applying for 
loans to cover capital expenditure, are suggested, and these would 
reduce the profit for the year from £5,019 to £4,275. With regard to the 
sale of electric fittings, &c., the auditor calls attention to the proviso in 
the L.C.C. (1906) Act, which provides that all expenditure by borough 
councils relating to the supply of fittings, &c., by them shall be included 
in the charges made in such cases. A sale at net cost with payments 
spread over four yeara, and the Council losing £60-£80 in interest during 
the period, did not appear to him to be a sale which came within the power 
conferred by the Act. The intention of the statutory provision, in his 
opinion, was to bar any work of that class being done at a loss for the 
sake of extending the custom of the undertaking. 

The Finance committee, reporting upon the foregoing. stated that they 
had come to the conclusion that the view taken by the District Auditor 
as regards the electricity accounts was correct, and they had given 
directions that in all cases in which money was expended on capital 
account before a loan in respect thereof has been obtained a sum repre- 
senting the redemption contribution proper to the year in which such 
expenditure may be incurred shall be written off and charged to revenue. 
In regard to the remarks as to the sale of electric fittings, the auditor 
had disregarded a second agreement made with the consumer in question 
whereby he paid a much higher rate for the current consumed for light- 
ing than the charge usually made to large consumers of power and light, 
such higher rate being in consideration of the machinery in question being 
supplied under the terms referred to and to cover the charge for а number 
of motors supplied on hire under the second agreement. Taking the 
two agreements together, the arrangement worked out to the decided 
advantage of the Council. 

Ilford.— An unopposed inquiry was recently held into the Council's 
application for sanction to a loan of £1,800 for the clectricity supply 
department. 

Import Duties.—France.—The French Chamber of Deputies has 
adopted the following additional new import duties (subject to 
approval by the Senate) :— 

Fixed steam engines, steam pumps, gas, petroleum, alcohol, hot air 


and compressed air motors, and all other motors not specified (in place 
of present minimum tariff duties of 12fr. and 20fr. according to weight), 


over 100,000 kilos, general tariff 18fr. and minimum tariff 12fr. per 100 


kilos; 50,000 k. to 100,000 k., 21fr. and 14fr.; 1,000 k. to 50,000 k., 
24fr. and 16fr.; 250k. to 1,000 k., 27fr. and 18fr.: 100k. to 250 k., 
39fr. and 26fr. ; 50k. to 100 k., 54fr. and 36fr.; under 50 k., 60fr. and 
40fr. Turbines (new class) 45fr. and 30fr. Semi-fixed or portable 
steam engines, including boilers, minimum tariff raised from 13fr. to 
14fr. Machine tools: over 15,000 k., 15fr. and 10fr.; 5.000 k. to 
15,000 k., 18fr. and 19fr.; 1,000 k. to 5,000 k., 24fr. and 16fr.; 250k. 
to 1,000 k., 36fr. and 24fr.: 250 k. and under, 75fr. and 50fr. Steam 
boilers, multitubular, and parts of same, minimum tariff 18fr. Steam 
gas and petrol turbine parts, 200 k. and over, 30fr., under 200 k., 40fr. 
Insulated electric wires and cables, covered with silk and rubber, or 
gutta percha, without metal casing. 100Їт.; covered with rubber or 
gutta percha alone, or with materials other than silk, without metal 
casing, 70fr. ; other wire and cable, with metal case of 4 mm. section, 
40fr., under 4 mm., 60fr. Magnets, other than electro-magnets, un- 
mounted, 5 k. and over, 40fr. ; under 5 k., 50fr. (magnets mounted on 
metal base are classified as appareils electriques). Mining detonators 
with electric fuse, 100fr. 


Islington (London).—Mains are to be extended at а cost of £300 to 
supply electricity for lighting and heating to flats at Cathcart-hill, 
Dartmouth Park-hill and Wyndham-crescent. 


Mexico.—4A contract has been arranged between the Government 
and the Cia de Tranvias de Mexico for the construction by the latter 
of 1,322 yards of tramway in Mexico City. 

Morecambe.— In reference to a statement in a recent issue of THE 
ELECTRICIAN that the Council had rejected a recommendation to 
supply electrical energy to Messrs. T. Ward (Ltd.) at 11d. per unit, 
with a guaranteed consumption of 1,000 units per week, we are in- 
formed that it was only proposed to give this supply during hours of 
light load, and only £800 of the proposed expenditure could be 
allocated against the supply to Messrs. Ward's. 


Newport (Mon.)— The report of Mr. C. P. Sparks on the position of 
the electricity undertaking has been presented to the Electricity 
committee. Mr. Sparks makes various recommendations and sug- 
gests the revision of the tariffs at which power is supplied. 


Personal.—Mr. J. E. Neale, telegraph superintendent of the Grcat 
Indian Peninsular Railway, has returned to India to resume the 
control of his department, which has been in charge of his assistant, 
Mr. A. Campbell, during Mr. Neale's visit to England. 


Society of Engineers.— Application has been made to the Board of 
Trade for а licence to allow the Society of Engineers (Incorporated) 
to be registered with limited liability without the addition of the word 
Limited to its name. 


Southend.—The following revised scale of charges for electric 
current has been approved by the Council :— 

Lighting only £15. 10s. per kilowatt demand per annum (approxi- 
mately 19s. 6d. per 63 watt lamp); minimum charge, 24s. per annum ; 
approved lamps only to be allowed, and no more than the equivalent of 
10 63-watt lamps to be used at the same time. Lighting and Heatina : 
£26 per kilowatt demand per annum (approximately 33s. per 63 watt 
lamp); minimum charge, 30s. per annum. Heating only: £26 per 
kilowatt demand per annum, or alternatively, £15. 10s. per kilowatt 
demand for heaters of 200 watts or over, providing that a supply of 
current for this purpose is not required between 4:30 p.m. and 10:30 p.m. 
from October to March inclusive; and 6:30 p.m. to 11 p.m. during the 
months of April to September inclusive. 


Sweden.—H.M. Consul at Stockholm (Mr. Villiers) states thet a 
complete equipment for the Trolhüttan iron ore furnace has been 
ordered from a Swedish firm. 


The Admiralty and London County Council Tramways.— The 
L.C.C. have informed Greenwich Borough Council that they havc 
been in negotiation with the Board of 'Trade and the Admiralty, with 
a view to the construction of tramways from Woolwich to Ет 
on the overhead trolley system. 

The Admiralty has, however, declined to agree to the adoption of the 
usual overhead system with single insulated conductor overhead and with 
the return circuit through the track rails, or to the modification thereof 
known as the three- wire system, in which the currents in the return cir- 
cuits are balanced. The grounds of the Admiralty's objection to these 
proposals are that so long as one of the conductors supplying energy to 
the tramway is uninsulated there is no known method whereby the risk 
of stray currents can be wholly eliminated, and it considers that the 
insulation of all conductors is essential in order to secure that the instru- 
ments at the Royal Observatory shall be entirely free from possible 
interference from the working of the tramways. "The County Council 
is advised that complete insulation of all conductors on the overhead 
system can be obtained by using two overhead wires instead of опе for 
each track, as in ordinary cases of overhead electric tramways, and it has 
decided to arrange for the construction of the lines in this mauner, 
subject to the necessary consents being obtained, and to satisfactory 
„ being made with regard to the method of carrying out the 
work. 

Uruguay. The Public Works committee have decided to report 
favourably to the Chamber of Deputies on the project of Mr. W. P. 
Steer for an electric railway fram Colonia to Montevideo, and the 
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Zabala Canal scheme. The canal is to provide motive power for 
the railway. The State will assist the scheme by guaranteeing 5 рег 
cent. per annum for 15 years on $11,000,000 (gold). 


West Ham.— Appeals are to be withdrawn against the tramway 
and electricity undertaking assessments, which have been fixed 
as follows: Electricity Undertaking, net rateable value reduced 
from £12,900 to £11,500; tramway undertaking, from £11,900 to 
£10,000. 

Quotations are to he obtained from selected firms for the annual 
supply of motors for hiring out. | 


Willesden.—The Board of Trade have appointed Dr. Alex. 
Russell to be an electrica! inspector under the Willesden Electric 
Lighting Order, 1898. 


Wireless Telegraph Note.—The report just issued of the Managing 
committee of the South Eastern & Chatham Railway Co. for the 
half-yoar to Dec. 31 announces that wireless telegraphy is being 
installed upon all the company’s turbine Channel steamers. 


Wolverhampton.— The Council have received sanction to a loan of 
£15,000 for mains extensions, &c. 


Woolwich.—The Military Authorities have asked for a further 
supply of electricity. and, in order to minimise the cost of extending 
the distributing mains, were prepared to lav piping for the greater 
portion of the distance at their own cost. "The cost to the Council 
of the mains will be £73. 


Workhouse Lighting.—Hammersmith (London) Guardians have 
adopted а recommendation of their Electricity committee to order 
a supply of Osram lamps for lighting their institutions at a cost of 
£173. 12s. 10d. All the lamps must be manufactured in the borough. 
The committee also recommended that an order be given to Messrs. 
Hellyar for the fixing of two transformers, at a cost of £9. 188. 


Electrical Engineers’ Ball.—The ball of 1910 is to be held, as on 
previous occasions, at the Hotel Cecil, on Friday, Feb. 4. Success is 
already well assured. Tickets (one guinea each) can be obtained 
from the members of the committee. "The executive committee is 
composed of Messrs. P. V. MacMahon, Martin F. Roberts. R. J. Wallis. 
Jones; J. E. Kingsbury (hon. treasurer), and A. M. Sillar and Н. 
Alabaster (hon. secretaries). 


Dinners, &e.— The annual dinner and smoking concert of the staff 
and foremen of the Electric Construction Co. took place on Saturday, 
22nd inst, at Wolverhampton. The chair was occupied by the 
manager (Mr. William Bulloch), who was supported by the leading 
members of the staff, including Messrs. J. McMillan, N. Pensabene, 
H. Jones, F. G. Jones, T. Britten, A. Hall, H. Ostler, &c. 

After a good dinner, an interesting programme was rendered, con- 
tributed entirely by members of the company's staff. Besides excellent 
contributions from Messrs. А. B. Jones, Н. R. Hudson and Harry Jones, 
an original contribution, of a humourous character, by Mr. Н. A. Jones, 
entitled“ A Novice's Visit to an Electrical Works," caused much laugh- 
ter. During the evening the works superintendent (Mr. Harry Jones) 
I a vote of thanks to the chairman, which received musical 

onours, Mr. Bulloch responding with a few well-chosen remarks. Mr. 


R. Massey was responsible for the arrangements, which were admirably 
carried out. 


The annual dinner of the employés of Maxwell’s (Dundee), Ltd., 
was held on Friday last. 

Replying to the toast of the firm. Mr. Davin MAXWELL said that the 
past year had been a phenomenal period. The firm had carried through 
some of the most important installations in Dundee, including the new 
theatre and the new technical college. The firm had also been put on 
the Admiralty list. They were at present full up with work—in fact, 
they were taking on fresh men—and the prospects for the future were 
good. They intended to have a profit-sharing scheme, which he hoped 
would be carried through very shortly. 


Messrs. Siemens' Dalston Works Fire Brigade held their first annual 
supper and concert on Friday last. The proceedings were restricted 
to members of the brigade and staff, and а company of about 80 
enjoyed an evening's entertainment. TE Yu 

А substantial menu was provided, and after supper an excellent 
concert was arranged by the committee, Messrs. А. E. Watts, R. E. 
Hinton, B. H. Gingell and C. D. Gray being the main factors of the 
evening's entertainment. Mr. A. Macfarlane, who has a fine baritone 
voice, sang three songs, whilst Messrs. Jarvis, Lucken, Beddoes and 
Hillier contributed very enjoyable items, and Mr. W. F. Collins showed 
himself an able accompanist. 

The chair was occupied by Mr. E. P. BARFIELD, manager of the sales 
department of the company, who, in proposing thanks to the committee, 
said that it had been a great pleasure to be present ; he had been delighted 
with the programme, and was proud to know there was such excellent 
talent in the firm. 

Mr. LE MARECHAL, works manager, proposed the toast of the fire 

brigade and ataff. ta whinh M. & Н. Cow, captain of. the brigade, 
responded. :.. e 
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TRADE NOTES AND NOTICES. 


“THE ELECTRICIAN" ELECTRICAL TRADES’ 
DIRECTORY AND HANDBOOK.—The 1910 Edition 
of the Big Blue Book is now in active preparation, and 
will be issued in February as usual. The 1909 Edition 
can now be supplied, price 88, 6d., or post free in the 
United Kingdom, 9s. 3d. The volume brings a great 
mass of statistical and technical data quite up to date, 
and the Directorial Division has been thoroughly revised 
and amplified. 

All branches of Electrical Engineering and Industry 
are fully treated, and Electro-Financial matters receive 
every attention in the new volume, which aggregates 
more than 3,000 pages. The Directory Division is 
complete and thoroughly accurate, and has been com- 
pletely revised, All mere lists of members of Societies 
and Institutions (so easily and cheaply available) are 
excluded, as quite unreliable for Manufacturers' and 
Dealers' purposes. The full set of valuable Statistical 
and Engineering Tables, &c., have been very carefully 
revised and extended, and are now issued in handy book 
form. These are included in the 1909 Big Blue Book, 
making it the most complete work of the kind ever 
published. 


TENDERS INVITED. 


LEEDS Corporation invite tenders for the supply of the whole or any 
portion of about 30,000 tons of steam coal (small slack, smudge or 
similar material) required for the electric lighting department during 
the year ending April 30, 1911, and for the supply of various goods 
for the department during the year, including iron and steel bars, 
angles, plates, &c., gunmetal, copper and iron castings, bolts, nuts, 
screws, &c., w.i. tubes, fittings, &c., copper bars, strips, plates, wire. 
&c., lead and other plumbers' material, tools, tinners' and iron- 
mongers’ sundries and engineers’ furnishings, oils, paints, varnishes. 
&c., cotton waste, &c., wipers, ropes, twines. &c., i.r. covered cables. 
mains boxes and fittings, jointing and insulating materials, electric 
lamps, fittings and sundries, glass (including guards, &c.), timber, 
building materials, grey tapes, alternating current wattmeters 
(1,200), &c. Schedules, &c., after Feb. 1 from the manager, Mr. H. 
Dickinson, 1, Whitehall-road, Leeds. Tenders to the town clerk 
(Mr. Robt. E. Fox), Town Hall, Leeds, by 10 a.m. Feb. 28. Further 
particulars are given in an advertisement. 


The Tramways and Electricity committee of BELFAST Corporation 
invite tenders for supply and delivery of l.t. insulated v.b. cable 
during the 12 months ending March 31, 1911. Specification, with 
form of contract, from the city electrical engineer (Mr. Thos. 
Bloxam, M.LE.E.) Tenders to the Town Clerk, City Hall, Belfast. 
not later than 10 a.m., Monday, Feb. 21. See also an advertisement. 


The Tramways and Electricity committee of BELFAsT Corporation 
also invite tenders for 12 months’ supply (ending March 31, 1911) 
of various stores and materials, including lubricator and gauge glasses. 
packings, oils, rubber goods, firebricks. &c., tools, incandescent 
lamps, arc lamp carbons, galvanised wire and asbestos goods ; 
trolley wire and overhead line material. refined Trinidad bitumen. 
bitite strip, prepared tape and rubber tape for joints, joint box com- 
pound, fuse-wires, wood troughing, c.i. street box frames and 
covers, glazed stoneware conduits, c.i. pipes, lighting feeder and 
section pillars, glazed stoneware cable bridges, copper cable con- 
nectors, electricity meters, maximum demand indicators, automatic 
time switches and house service cut-outs. Form of tender and 
further particulars from the city electrical engineer (Mr. Thos. W. 
Bloxam, M.Inst.E.E.) Tenders to the Town Clerk, City Hall, 
Belfast, by 10 a.m., Monday, Feb. 21. See also an advertisement. 


BELrFAsT Tramways and Electricity committee also invite tenders 
for two water-tube boilers, superheaters, mechanical stokers, 
economisers, &c., and pipework. Speciſicatifons and form of con- 
tract from the city electrical engineer (Mr. Thos. W. Bloxam, 
M. Inst. E. E.). Tenders to the Town Clerk, City Hall, Belfast, by 
10 a.m. Jan. 31. 


HAMMERSMITH (London) Borough Council invite tenders for the 
supply of stores for 12 months ending March 31, 1911, including are 
lamp globes, incandescent electric lamps, brooms and brushes. 
carbons, electric light sundries, files, insulated wires, metals, meters, 
oils, oilman’s goods, steam packing and jointing materials, screw, 
tools, cable joint boxes, &c. Forms of tender and further par 
ticulars can be obtained from the borough electrical engineer (Mr. C. 
Gilbert Bell) Electricity Works, 85, Fulham Palace-road, 
Tenders must be delivered to the town clerk (Mr. H. Thompson), 
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Town Hall Hammersmith, by 4p.m. of Feb. 16. See also ап 
advertisement. 1 


St. Pancras (London) Borough Council invite tenders for the supply 
of arc lamp carbons; delivery to be made as required. Copies of 
specification, conditions of contract, &c., from the electricity depart- 
ment offices, 57, Pratt-street, Camden Town, N.W. Tenders to the 
town clerk (Mr. C. Н. F. Barrett) by noon, Monday, Feb. 28. See 
also an advertiscment. 


BLaAckPOOL Electricity committee invite tenders for about 
2,500 yards 0*5 J. t. single cable, suitable for a pressure of 600 volts. 
Particulars from the borough electrical and tramways engineer 
(Mr. C. Furness). Sce an advertisement. 


Botton Corporation Electricity committee invite tenders for one 
Lancashire boiler, complete with superheater, &c. Specification and 
form of tender from the borough electrical engineer and tramways 
ma:«ager (Mr. Arthur A. Dav), Spa-road, Bolton. Tenders, addressed 
to the Chairman of the Electricity committee, Town Hall, Bolton, 
must be delivered by noon of Feb. 10. See also an advertisement. 


Tenders are also invited for the installation of wireless telegraphy 
(a) in or near SYDNEY (N.S.W.) and (b) in or near FREMANTLE (W.A.). 
Tender forms and specifications may be obtained at the Common- 
wealth Office, 72, Victoria-street, London, S.W. бее also an 
advertisement. 

Tenders are invited for supply of seven sections of branching 
multiple magneto switchboard to the Postmaster-General's depart- 
ment in VicTORIA. Tender forms and specifications at the Com- 
monwealth Office, 72, Victoria-strect, London, S.W. See also an 
advertisement. 

The Council of the INSTITUTION OF ELECTRICAL ENGINEERS invite 
tenders for & complete system of electrically-operated clocks at the 
new premises, Victoria Embankment, W.C. Copies of specification, 
plans and forms of tender from the consulting engineers, Messrs. 
Handcock & Dykes, 1, Victoria-street, Westminster, S.W. Tenders 
to the Secretary, 02, Victoria-street. S.W., by noon Feb. 4. 


The Docks committee of BRISTOL Council invite tenders for the 
electric lighting of the passenger station at the Royal Edward Dock, 
Avonmouth, and the maintenance of the work for 12 months. 
Copies of specifications, forms of tender and contract, &c., from the 
engineer, Mr. W. W. Squire. Tenders to the Secretary of the Docks 
committee, 19, Qucen-square, Bristol, before 10 a.m. Jan. 31. 


Lonpon County Council require tenders by 11 a.m. Feb. 1 for 
the roadwork and platelaying required for the construction of a 
tramway on the conduit system from Brockley-lane station to 
Forest Hill, equivalent to 44 miles single track; also tenders by 
11 a.m., Feb 8 for supply of 3,000 tons of steel girder tramrails and 
fastenings and 1,500 tons of slot rails and conductor tees. Par- 
ticulars from the County Hall. 

Lonpon County Council Asylums committee want tenders by 
10 a.m. Feb. 4 for 12 months' supply of electric lamps and electrical 
sundries. Forms of tender, &c., from the offices of the Asylums 
committee, 6, Waterloo-place, S.W. 


IstiNGTON (London) Council want tenders by noon Feb. 4 for 
one year's supply of carbons, globes, transformers, electricity meters, 
cables, cable terminals, electrical sundries, lamps, arc lamp parts, 
&c. Forms of tender, &c., from the Town Hall. 

ASHTON-UNDER-LYNE Electricity committee require tenders by 
noon, Feb. 9, for supply of counter-current jet condensing plant, 
natural draught cooling tower, exhaust turbine, 400 kw. d.c. generator 
and electric balancer. | 


BERMONDSEY (London) Council want tenders by Feb. 14 for one 
years' supply of carbons, cable and jointing material, conduits, 
meters, demand indicators, fuses, &c. Forms of tender, &c., from 
the Town Clerk. 


Ровтзмостн Corporation want tenders by Feb. 8 for 12 months’ 
supply of stores for their electricity department, including electrical 
goods, castings, ironmongery, paints, &c. Particulars from the 
Electric Lighting station. | 

Cuiswick Council require tenders by Jan. 29 for one, two or three 
years’ maintenance of fire alarms, telephones, &c. Forms of tender 
from the survoyor. 


NEWCASTLE Tramways committee require tenders by noon, Feb. 6, 
for renewal of tramway junction at Neville and Grainger streets. 
Specification from the City Engineer. 


The Midland Railway Co. Southern Counties committee (IRELAND), 
require tenders by Feb. 3 for 12 months' supply of stores, including 
telegraph ironwork, wire, batteries, castings, ironmongery, metals, 
paints, &о. Forms of tender from the Stores Superintendent, 
Belfast. i 


Croypon Council want tenders by 11 a.m. Feb. 14 for one or two 
years’ supply of coal to the electricity works. 


ILFORD Council want tenders by noon Feb. 8 for supply of coal to 
the electricity department. 


LAUNCESTON (Tasmania) Council want tenders by 4 p.m. March 21 
for supply of electric tramway rail bonds and accessories. Specifica- 
tion, &c., from the Town Clerk. 


TENDERS RECEIVED AND ACCEPTED. 


Stepney (London) Council received the following tenders for the 
coal conveying plant required for the Limehouse generating station : 

Strachan & Henshaw (accepted), £4,040 lls. 6d. telpher type 
£3,820. lls. 6d. and £4,040. 11s. 6d.; E. Bennis & Co., telpher type 
£3,843. 15s., bucket type £4,534. Other bucket type tenders: Graham, 
Morton & Co., £4,035. 10s.; New Conveyor Co., £4,127. 158. ; West's 
Gas Improvement Co., £4,347; Naylor Bros., £4,401; Spencer & Co., 
£4,499: McMyler Mfg. Co., £4,557; Heenan & Froude, £4,965; Bab- 
cock & Wilcox, £5,059 ; Gibbons Bros., £5,517. 158. 

Mr. W. C. P. Tapper, the engineer and manager, reported that the 
telpher type was the most suitable to adopt. Of the tenders received for 
this type that of Strachan & Henshaw at £3,820. 11s. 6d., and of E. Bennis 
& Co., at £3,843. 15s., were designed to run on the bottom flanges of an 
H section girder, while an alternative tender of Strachan & Henshaw 
(at £4,040. 11s. 6d.) was for a type to run on a rail bolted to the top of 
an H section girder. In the latter case the whole strength of the girder 
is used to take the weight, no wear takes place on the girder itself, which 
consequently will not require renewing, while the small rail section can 
be renewed as required at comparatively small cost. The power required 
to drive the telpher is also less in the latter case, as the number of wheels 
is reduced by one-half, and the friction is much less. This last has the 
additional advantage that it is the only proposal for a telpher of a type 
which has actually been in successful operation, handling coal at an elec- 
tricity generating station for a period of over one year. 


West Ham Council has accepted the following tenders :— 

Williams & Co., coal grab, £95; Bruce Peebles & Co., conversion of 
alternator, £825 ; Sloan Electrical Co., 100,000 pairs of carbons, 65s. 64. 
per 1,000 pairs, less 24 per cent.; British Westinghouse Co., annual 
supply of transformers, 74 per cent. less than prices in existing contract ; 
Babcock & Wilcox, chain grate stoker, £310. 


Kettering Urban Council has placed a repeat order with Messrs. Ed. 
Bennis & Co., for two Bennis " stokers and compressed air furnaces 
for an 8 ft. boiler at the electricity works. 


" Woolwich (London) Council received seven tenders for 12 months 
supply of cable at the expiration of existing contracts, and the tender 
of Siemens Bros. & Co. was accepted. 


Bristol Council have accepted the tender of Manlove, Alliott & Co. 
for a refuse destructor at £12,442. 


Boiler Contraets.— Two smart pieces of boiler work have recently 
been carried out by John Thompson, of Wolverhampton, at the 
East Kent Collieries. 

The first consisted of the supply and erection of a Thompson“ dish- 
end Lancashire boiler, 30 ft. long by 8 ft. 6 in. diameter, fitted with cor- 
rugated flues, together with the steam, feed, blow-off piping and brick. 
work. The boiler was urgently wanted, was in stock when the order 
arrived, and in 19 days was steaming and at work. 

The second instance occurred in connection with a steel chimney. Six 
Lancashire boilers were connected to a brick shaft, and it was necessary 
to increase the draught, no stoppage of work being permissible. The 
new steel chimney was erected and the flue joined to the old brickwork ; 
the arch of the old main back flue being supported by heavy cast-iron 
plates, these plates being inserted by cutting away just enough of the 
wall to allow them to be placed in position without interfering with the 
draught. When the new shaft was ready full steam was raised on all the 
boilers and then the dampers closed. The access doors to back flue opened 
and the old shaft bricked up, and the dividing wall to the new flue and 
chimney knocked down, this being possible because of the iron plates 
supporting the arch. The change over was accomplished in 34 minutes, 
the steam speedily rose to full pressure and the new chimney began to pull. 


BUSINESS NOTICES. 


The Ebonestos Manufacturing Co., Ltd., have moved their works 
and offices from 22, Rosoman-street, E.C., to 127, Pomeroy-street, 
Old Kent-road, London, S. E. 


Messrs. C. W. Gray and B. T. Hurst, civil engineers, Craven House. 
Kingsway, London, W.C.. have dissolved partnership. Debts by 
Mr. Hurst. Mr. Gray continues at Craven House, Kingsway, and 
Mr. Hurst at Craig's House, Charing Cross, W.C. 


The partnership between E. R. Calthrop, John B. Earle and E. G. 
Brewer (trading as E. R. Calthrop and Partners), civil engineers, 3, 
Crosby-place, London, E.C., has been dissolved so far as concerns 
Mr. E. G. Brewer, who retires from the firm. | 


Patents Development.—The proprietors of certain Letters Patent 
relating to Improvements in alternating-current dynumo electric 
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machines," desire to dispose of the patents or to grant licences for 
working same in this country. Applications to Messrs. Cruikshank 
& Fairweather, Ltd., 65 and 66, Chancery-lane, London, W.C. 


“The Journal.’ —The Journal of the Institution of Electrical 
Engineers is now ready. Particulars of contents are given in an 
advertisement. 


B.T.-H. Metal Filament Lamps.— Henceforth the B.T.-H. Tungsten 
lamp will be known as the Mazda lamp. and will bear the follow- 
ing trade mark: Mazda. The new name will be used on the lamps, 
packing-cases, cartons, &c., as rapidly as the change can be effected. 
and in the meantime the company notify the public that any lamps 
they may receive marked B.T.-H. Tungsten are the same as the 
Mazda lamp. "These lamps embody the most recent and important 
developments in high efficiency meta! filament lamps. They repro- 
sent the composite result of the research work and experience of the 
laboratories and factories of some of the most important lamp manu- 
facturers and inventors of the world. The Mazda lamp will be the 
British Thomson-Houston Co.'s standard metal filament lamp in 
future, and efforts are being continually directed towards making 
greater refinements and achieving higher perfection in its manu- 
facture. 


Calendars.—From the Jandus Arc Lamp & Electric Co. we have 
received an artistic wall calendar, with monthly tear-off sheets. In 
the centre is a good reproduction of the portrait of Lady Lyndhurst by 
Lawrence 


From the Printers’ Engineering Co., London, we have also received 
& useful hanging calendar, with monthly tear-off sheets. 


CATALOGUES, &c. 


Water-Ticnt BELLs.—The Sun Electrical Co. have issued a 
pamphlet dealing with this apparatus which is of importance in 
mining and other similer work at the present time. The bells are 
wound for working on primary batteries or on continuous-current 
circuits whose pressure does not exceed. 250 volts. They are worked 
on a somewhat novel method, the hammer rod operating in a straight 
line through the case. It does not project in any way so that the 
damage from bending or tampering is thus avoided. The contact 
points at which the make and break takes place are of carbon, 
an arrangement which, it is claimed, possesses many advantages, 
not the least of which is that they are easily renewed. The whole 
of the mechanism is both water-tight and dust-proof. 


CooLiNa TowERs.—Messrs. Balcke & Co. send us a pamphlet in 
which is given a list of British firms to whom they have supplied 
water-cooling towers. These towers һсуе an aggregate capacity of 
over 15.000.000 gallons of water per hour, and are installed in a 
number of the most important electricity works, collieries and steel 
works. ЖЕ; 


Davy Arc Lamps.—Arc Lamps (Ltd.), of St. Albans, have ready 
a new illustrated catalogue, dealing fully with the Davy '' Sunrae " 
flame and enclosed arc lamps. Full details of both lamps are given, 
as well as interior and exterior illustrations, so that a good idea is 
obtainable of their appearance and operation. 


Rock AsPHALT. —We have received from Messrs. John Dickinson 
& Co., of Bolton, à pamphlet on this subject. 'The greater part 
deals with the origin and nature of rock asphalt. and is both inter- 
esting and instructive. Messrs. Dickinson will be pleased to for- 
ward a copy to architects, engineers, clerks of works, &c., who are 
interested in this question. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


First meetings of the creditors and shareholders of the X 
Syndicate (Ltd.) were held on Wednesday. 

The accounts showed liabilities £5,301, against assets valued at £4,425, 
and a deficiency of £1,882 to the shareholders. The syndicate was formed 
in March, 1908, with a capital of £2,000, to acquire and carry on the busi- 
ness of manufacturers of storage batteries, formerly carried on by the 
"X" Electrical Accumulator Co. The result of the syndicate's trading 
to June. 1909, was a loss of £1.395. and the working capital was exhausted 
by October, 1908. In the absence of a quorum the meetings were ad- 
journed for a week. 


А meeting of the creditors of the Harris Patent Feed Water Filter. 
Ltd. (in liquidation), will be held on Tuesday, Feb. 8, at St. Enoch's 
"tation Hotel, Glasgow, at 2 p.m. 


The trustee (Mr. H. Rees, Government-buildings, Swansea) in the 
bankruptcy of Thos. Arthur Evans, electrical and mechanical 
engineer, 14, Heathfield-strect, Swansea, has been released. 


An administration order has been made in regard to the estate of 
the late Francis Hastings Medhurst, engineer, 13, Victoria-strect, 
Tomouny k. W. ZEE : 


— . 


A dividend is to be paid to the creditors of Wm. Thos. Harris 
electrical engineer, 460-464, Commercial-road, and 4, Emanuel- 
street, Portsmouth. Claims to Mr. E. W. C. Whittaker, 3, Portland- 
street, Southampton, by Feb. 4. 


A meeting of creditors of the London Electrobus Co. (Ltd.) will 
be held on Feb. 7 at 15, George-street, Mansion House, London, E.C. 

The Chipping Norton & District Electric Light & Power Со, 
(Ltd.) is being wound up voluntarily. Mr. С. F. Butcher, 25. Balloch- 
road, Catford, S.E., is liquidator. A meeting of creditors will be held 
at 1, West-street, Finsbury-circus, London, E.C. 

Oldbury Steel Conduits (Ltd.) is being wound up voluntarily, Mr. 
John Sutton, 36, Whitehall-road, Handsworth, is liquidator with 
authority to make an arrangement with Messrs. Accles & Pollock 
(Ltd.) for the sale to that company of the Oldbury Co.’s plant, 
machinery, &c. A meeting of creditors will be held at Imperial 
Hotel, Birmingham on Feb. 1. 


BOOKS RECEIVED. 


(Coptes of the undermentioned works can be had from 7^e Blectrictan office, post (ссе 
on receipt of published price, adding 3d. for books published under 2s., and 5 per cen 


| for books published nett. Add 10 per cent. for abroad or for foreign books.) 


The Science Year Book and Diary for 1910." Edited by Major 
B. F. S. Baden-Powell. (London: King, Sell & Olding.) 5s. net. 

*" Spons’ Architects’ and Builders Pocket Price Book.“ 37th 
edition. Edited by Clyde Young. (London: E. & F. N. Spon.) 
3s. net. 

“ Direct and Alternating Current Testing.” By Frederick Bedell. 
Assisted by C. A. Pierce. (London: Constable & Co.) 8s. net. 

Technical Dictionaries in Six Languages." By A. Schlomann. 
Vol. VI. “ Railway Rolling Stock." Compiled by A. Boshart. 


(London: Constable & Co.) 10s. 6d. net. 
A List of Official Chemical Appointments.” Compiled by 
Richard B. Pileher. 3rd edition. (London: Institute of Chemistry 


of Great Britain and Ireland.) 2s. net. 


“ Journal of the Institution of Electrical Engineers." 
P. F. Rowell. Vol. XLII. Part 198. Proceedings of May 13 and 
20,1909. (London: E. & F. N. Spon.) 5s. 

" Proceedings of the Royal Socicty of Edinburgh." Session 1909- 
10. Part I. and II. (London: Williams & Norgate.) Part I., 
4s. lld.; Part II., 14s. 3d. 


Edited by 


PATENT RECORD. 


APPLICATIONS FOR PATENTS. 


Nora. Tie undermentioned Applications (except those marked t) are not open to 
public inspection until after acceptance of Complete Specifications. Those marked * are 
open for inspection 12 months after the date attached to them, if they have not been published 
previously in the ordinary course. Names within parentheses are those of communicators 
of inventions, When complete Specification accompanies application, an asterisk is 


December 30, 1902. 
Lifeguards or obstruction removers for tramcars and other vehicles. 
Telephone exchange systems.* 
30.463 ScHurTE. Electrolytically removing the greaz: from obiects to be galvanised.“ 
30,479 Barron. Incandescent electric lamp fittings 
30.482 WALKER. Dynamc-electric machines. 
30,491 LEgBEDENKO. 


30.457 WHITELEY. 
30,458 MARTIN. 


Sockets for electric cablos. 


December 31, 1923. 
30.548 Corpes. Insulation of condensers for telephone circuits 
30.550 TAVLOR. Electric wave meters and the like appliances. 
30.556 Mavor, HoBART & Mavor & Courson. Alternating electric-current systemi 
30.561 Curtis & ADAMS Mrc. Co. Electric switches. 
30,566 Curtis & ApAMs MFG. Co. Electric controlers, starting switches and the like. 
30.579 THoRROWGOOD. Improvements in selective electric signalling.“ 
30,599 THomeson. (Ernst Eisemann & Co., C. m. b. H., Germany.) Control or regulation 
of electric ignition apparatus for internal combustion engines * 
30,602 Marino. Separators for use in electrical batteries and electrolytic apparatus 


SPECIFICATIONS PUBLISHED. 


1908 SPECIFICATIONS. 
27,139 CLEMENT. Telephone exchange system. 
27,168 BAKER. Switch for opening or closing electric circuits. (Post-dated 25/5,02.) 
27.244 MARSHALL. Electric switch mechanism. 
27.867 MUIRHEAD. Electric telegraphy. (Cognate application, 1.41909.) 
27,967 JacoBv. Means for governing the speed of alternating-current commutator 


machines. (Application for Patent of Addition to No. 20,495, 97.) 
28.040 Fercuson. Dynamc-electric machines. 
28.120 Gros. Electric lighting and heating of vehicles. (Date applied for, 2/1/29.) 


28,186 Merz & Price. Electric alternating-current distributing systems, 


1909 SPECIFICATIONS. 
Alternate-current meters. 
Single-phase series-wound electric motor. 
282 Сосошров. Refractory electric conductors. 
353 REASON & REASON МЕс. Co. Electric time switches. 

416 Morris & Lister. Voltage regulation of alternators and alternating-current 


systems. 
551 1 (С.Е. Co., U.S.) Electric motor controllers. (Addition to No. 
А 07.) 


129 Fricker & Morpey. 
133 PUNGA. (Date applied “ст, 2/1/08.) J 


(Date applied for, 23/3/08 ' 


764 Munro & RAUILESs ЁгЕСТЕ!С Traction Co. Trolley arms. | 
1,327 BoEckEL. GRUNBERG Koukovski & LUXEMBOURG. Dynamo- electric machines , 
(Addition to No. 20,098,038.) 
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2.128 B.T.-H. Co. (G.E. Co., U.S.) Electrical insulating material. | 

2.464 SigMENS Bros. Dynamo Works & Schur. Electric motor-starting switches. 
2.740 FAGERLUND. Electrically-operated valves. (Date applied for, 5/2/03.) 

3,300 NomRTH. Electricity meters. 

3.352 CARTER. Dynamo-electric machines. 

3.560 TANNAHILL. Electrical controllers. | 

4,957 WITZENMAKK. Armouring cables or the like with metal tubing. 

5.235 DupGEON & Cross. Trolley heads. 


Munro & RAILLESS TRACTION Co. Trolley heads or current collectors for electric 
traction. 

: FENNELL & Perry. Charing and dischargageing stor batteries. 

073 Еккнот. Electric lamps. (Date applied for, 1/6/08.) 

640 THompson. Trolley heads. 

9,365 TETLOw. Trolleys or collectors. 

0.247 Conner. Telephonic party-line ringing keys. 

0,456 PRALON, Francon & Fournier. Electromagnetic apparatus for distributing 
electric current. (Date applied for, 2/5/08.) | 

10,550 Sıemens Bros. & Co., Lauckert & NEBEL. (Partly Siemens & Halske Akt.- 
Ges.) Varying te connections of electrical apparatus. 

11,947 Munro & RaiLLEss ELECTRIC Traction Co. Current collectors. 

12253 Brunn. Trolleys or collectors. 

13.749 Siemens Bros. & Co. (Siemens & Halske Akt.-Ges.) Telephone exchanges. 

14.153 Тко:ке. Magneto-electric machines. 

15,737 Вкмкб. Securing metal contacts to carbon electrodes. (Date applied for, 


28:12:08.) 

17,473 ЅткАСІОТТІ. Telephone'systems. (Date applied for. 11/8/08.) 

17,542 Straciotti. Electric telephone relays. (Date applied for, 11/8/08.) 

18.500 JouNsoN. Electric circuit closer. (Date applied for, 18/12/08.) 

19.098 Dick Кккк & Co. (Braun) Electromagnetic brakes. 

19,277 COMPAGNIE POUR LA FABRICATION DES CoMPTEURS ET MATERIEL D'UsiNES А 
Gaz. Electric meters of the induction type. (Date applied for. 8/9/08.) 

19,684 Siemens Bros. & Co. (Siemens & Halske Akt.-Ges) Electric order-signalling 
apparatus. 

20,005 SIEMENS Bros. Dynamo Works. (Siemens Schuckertwerke-Ges.) 
of alternating-current commutator dynamo-electric machines. 

20.115 S.P. (SUCHOSTAWER PATENTS) SYND. & SAYERS. Current collectors. 

20.241 CIsAUD. Electrical ignition mechanism for internal combustion engines. 
applied for, 3,9. 08.) КЕ 

20,899 Axt.-Ges. Brown, Boveri вт Cie. Excitation of commutator dy namo-electric 
generators. (Date applied for. 9/11/08.) NEN 

20,845 Dick, Kerr & Со. (Braun.) Electromagnetic friction brakes. 

21.542 Sıemens Bros. Dynamo Works, (Siemens Schuckertwerke Ges.) 
commutator dynamo-electric machines. 

25.882 Sıemens Bros. & Co. (Siemens & Halske Akt.-Ges.) 
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23.619 JacoBv. Governing of electric motors. (Date applied for, 23/12/08.) 
24.602 Mitton. Arrangements of circuits for magneto-ignition purposes. (Date applied 
for, 20/1008.) 


25,112 GRAHAM, Telephonic receivers. 


COMPANIES' MEETINGS AND REPORTS. 


———— 
Direct United States Cable Co. 


The sixty-fifth ordinary general meeting was held on Tuesday, under 
the Presidency of Mr. E. M. UN PERDO WN, K. C. 

The ACTING SECRETARY (Mr. Wm. Myles) having read the notice 
convening the meeting, and the report of the auditors, 

The CHAIRMAN said the revenue for the six months to Dec. 31 
last, after deducting out- payments, amounted in round figures to £60,368, 
while the working and other expenses, including income tax, but ex- 
clusive of cable repairs, absorbed £25,290, leaving a balance of £35,048 
as net profit, or, with £3,595 brought forward, a total of £38,643. The 
interim dividend of 4s. per share to Sept. 30 last absorbed £12,142, 
and the interim dividend of 4s. per share to Dec. 31 another £12,142. 
We have set aside £7,500 to reserve, and carried forward £6,859, making 
together £38,643. Compared with the corresponding period of 1908 the 
revenue shows an increase of £4,003, thus maintaining the improvement 
shown in the accounts to June 30 last, a natural result of the improved 
business over that period. London expenses are less by £78 than in the 
corresponding period of 1908, and there is an increase in stations’ expenses 
of £135, due to automatic increases in salaries. The total expenditure 
for the half-year was £25,200, compared with £25,357 for the correspond- 
ing half-year of 1908, a decrease of £67. 

The most important matter I have to refer to is the reserve fund, but 
have nothing to say but what I consider you would regard as highly 
satisfactory. This account had been charged during the half-year with 
44.514 for maintenance of cables, comparing with £11,043 in 1908. 
There is also £1,500 spent in purchasing land at Ballinskelligs for the 
purpose of our station at that place. On the other side, the reserve has 
been credited with £9,445 for interest on investments, &c., with £499 
profit on sale of securities, and with £7,500 appropriated from revenue. 
The fund stands at £521,698 against £510,267 at June 30. Investments 
nt cost appeared in the balance-sheet at £554,489 compared with £533,005, 
or an increase of £21,484. The book value of the investments (deducting 
the £4,000 set aside in 1907 for depreciation) stand at £514,489 at Dec. 31, 
and represent nearly £11,000 less than the present quoted middle prices 
of these securities. 

The company’s cables are in good working order and our receipts for 
January current are in excess of those for January, 1909. Our cable is a 
very long cable, and we have under consideration the idea of landing the 
end of our main cable at a point in Newfoundland, as there are various 
advantages in that. The cable which will be transmitting the Atlantic 
messages will be shorter, and so will be capable of working at a greater 
speed. This will be advantageous to ourselves and to our colleagues ; 
also if we were calculating the price or the money which would be 
required to replace the cable it is clear that the shorter cable could be 
replaced at a figure equel if not below the amount of our total reserve 
fund. Another advantage would be that there would be less likelihood of 
interruption, and such interruptions as they might suffer from would be 
of less importance with regard to our earnings. I now move the adoption 
of the report and accounts. 

Sir JAMES PENDER, Bart., seconded the resolution. 

Mr. SEEL: Do you propose to continue the reserve fund! 
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A SHAREHOLDER: What would be the expenditure inv olved in the 


! alteration of the cable ? 


Another SHAREHOLDER : When do you anticipate that we shall 
be likely to use our reserve fund for the purpose of replacing the cable ? 

The CHAIRMAN, in reply, said : I hope the cable will last during our 
lifetime.: It should be remembered that whenever we make a repair 
to а cable we insert new lengths, and I am supported by technica 
experience when I say that our main cable is in perfectly good condition 
at the present time. With regard to the amount of the reserve fund, 
whenever we regard the reserve fund as in euch a position as to warrant 
it, we shall adopt the policy previously adopted on one or two occasions, 
when a portion of the interest from the reserve fund has been distributed 
amongst the shareholders. I am not surprised that when the share- 
holders compare our capital with the amount of the reserve they desire 
to have the benefit of a larger share of the revenue in the way of dividend. 
You will see that we are about to spend about £40,000, and this will bring 
the reserve fund down to below £500,000, the amount which we consider it 
should stand at. 

The resolution was then chrried unanimously. 

The CHAIRMAN then referred to the sad death of Mr. Tavenor Finnis, 
secretary and general manager of the company, and who had been with 
them for more than 30 years. Mr. Finnis’s sudden death, he said, had 
necessitated looking into the affairs of the Company, and everything had 
been found in the most satisfactory condition. The future arrangements 
of the Company in respect to this matter were under the consideration of 
the Board. 

A vote of thanks to the Chairman and Directors terminated the pro- 
ceedings. 


ANGLO-AMERICAN TELEGRAPH CO. (LTD.)—The total receipts from 
July 1 to Dec. 31, 1909 (including balance of £24,414. 6s. 1d. brought 
forward) amounted to £240.993. Is. 2d. The traffic receipts show an 
increase of £12,391, compared with the corresponding half-year of 
1908. The working expenses of the half-year amounted to 
£80,349. 1s. 6d., an increase of £1.311. 17s. 10d. The directors have, 
before declaring the net profits, set apart £10,000 to renewal fund, 
leaving £150,644. 1s. 8d. Quarterly interim dividends of 15s. per cent. 
on the ordinary stock and £1. 10s, per cent on the preferred stock, 
were paid on Nov. 1 last, absorbing £52,500 leaving £98,144. 1s. 8d., 
out of which the directors recommend final dividends of £1. 7s. éd. 
per cent. on the ordinary stock, £1. 10s. per cent. on the preferred 
stock, and £1. 5s. per cent. on the deferred stock, payable on Feb. 5. 
amounting together to £96,250, making a total distribution for 1909 
of £3. 12s. 6d. per cent. on the ordinary stock, £6 per cent. on the 

referred stock, and £1. 5s. per cent. on the deferred stock. The 

alance (£1,894. 1s. 8d.) will be carried forward. 


CENTRAL LONDON RAILWAY CO.—The capital expended during the 
half-year was £10,390. 8s. 11d. Compared with the corresponding period 
in 1908 there has been a decrease of £46,859. 19s. in revenue receipts and 
of £4,525. 12s. 7d. in working expenses. The balance carried to net 
revenue is £62,359. ls. 5d. After providing for debenture interest and 
other payments the balance is £85,939. Is. IId. The directors recom- 
mend the declaration of the following dividends: On the undivided 
ordinary stock at the rate of 3 per cent. for the half-year, on the preferred 
ordinary stock at the rate of 4 per cent. for the half-year, and on the 
deferred ordinary stock at the rate of 2 per cent. for the whole year. 
These payments absorb £50,657. 8s., leaving £35,281. 13s. 114. The 
directors recommend that £2,040 be credited to reserve, the balance 
(£33,241. 13s. 114.) being carried forward. The number of passengers 
carried during 1909 was 38,383,394 (19,394,285 in December and 
18,989,109 in June half-year), against 41,898,373 in 1908. 

CHATHAM & DISTRICT LIGHT RAILWAYS CO.—The revenue for 
the half-year ended Dec. 31 was 423.714. 13s. 7d., and expenses 
£12,980. 5s. 5d. After paying rent of Rochester Corporation lines 
(£1,871. 168.) and debenture interest (£1,234), and adding balanco 
torward (£1,729. 18s. 3d.), £9,358. 10s. 5d. was available for distribu- 
tion. £4,000 has been transferred to reserve for depreciation, and the 
directors recommend payment of the preference dividend for the half- 
year (£2,040), and a dividend at the rate of 2 per cent. on the ordinary 
shares for the full year (£2,120), leaving £298. 10s. 5d. to be carried 
forward. Traffic receipts show an increase of £763 over those for the 
corresponding half-year of 1908, and there is a reduction of £949 in 
expenses. 

CITY & SOUTH LONDON RAILWAY CO.—Tho receipts from all sources 
for the half-year ended Dec. 31 amounted to £89,884. 16s. 3d. and the 
cost of working to £41,274. 19s. 7d., leaving a profit of £48,609. 16s. 8d. 
Inclusive of the balance brought forward, the net revenue account shows 
an aggregate total of £50,021. 8s. 8d. After making provision for 
debenture stock, interest, rent charge, and the transfer to renewal fund 
of £1,500, a balance remains available for dividend of £33,963. 9s. 1d. 
Out of this sum the directors recommend that the full dividend of 5 per 
cent. per annum be paid on the preference stocks, and that а dividend 
at the rate of 1$ per cent. per annum be paid upon the consolidated 
ordinary stock for the half-year, leaving £712. 6s. 1d. to be carried for- 
ward. This dividend compares with 14 per cent. for the corresponding 
half-year of 1908. During the half-year 11,234,074 passengers (exclu- 
sive of season ticket holders) were carried, compared with 11,227,179 
and 10,631,336 in the two previous half-years. The competition with 
which the company has to contend has been intensified by the further 
electrification of the L.C.C. tramways during the half-year. The direc- 
tors, nevertheless, have pleasure in reporting an increase both in receipts 
and in the number of passengers carried. A bill has been depasited-by- . 
the Metropolitan Ra?'way Co. for powers to construct a low-level subway 
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to link up that company's station at Moorgate-street with this company's 
and that of the Great Northern & City, whereby passengers will be 
enabled to interchange without coming to the surface. The cost of 
construction will be borne by the three companies in equal proportions. 
The drawings апа specification for the high-level subway at the Bank 
station, mentioned at the meeting in July are being prepared, and the 
contract for the construction will be entered into shortly. 


LANARKSHIRE TRAMWAYS CO.—The revenue for the half-year ended 
Dec. 31 was 36.267. 9s. 10d. and the expenses were-£19,767. 5s. 11d. 
Deducting contributions payable to local authorities (£823. 12s. 6d.), 
debenture interest (£608) and amounts written off (£925. 2s. 9d.). and 
adding balance forward (£5.282. 18s. 7d.) the amount available is 
£19,426. 78. 3d., of which £8,500 has been placed to reserve for deprecia- 
tion, and the directors recommend payment of a dividend at the rate of 
54 per cent. for the half-year on the share capital. The traffic receipts 
for the half-year show an increase of £2,719, compared with the corres- 
ponding half-year of 1908, due to the extensions. 


METROPOLITAN RAILWAY CO.— The total receipts for the half-year 
ended Dec. 31 were £390,755. 19s. 6d., and the expenses £205,653. 15s. 3d., 
leaving a profit of £185,102. 4s. 3d. Compared with the corresponding 
half-year of 1908 the receipts show an increase of £7,156. 10s. 6d. and the 
expenses an increase of £3,609. IIS. 6d. The net revenue account, after 
providing for debenture stock interest and other fixed charges and for 
electrical depreciation, shows a balance of £139,097. 16s. 4d., which will 
permit of the payment of the preference dividends and leave £34,587. 2s. 
available for dividend on the ordinary stock. The directors recommend 
an ordinary dividend for the half-year at the rate of £1 per cent., and to 
carry forward £5,926. 15s. 10d. The passenger traffic continues to show 
satisfactory development.  Parcels traffic also presents а marked im- 
provement, while goods traffic, owing to the opening of the new depot 
near Farringdon.street on Nov. 1, has resulted in a substantial accession 
of business. A bill is being promoted for a further extension of time for 
enlarging and improving Baker-strect station, also for the construction 
of a subway at Moorgate-street to connect the station with those of the 
City & South London and Great Northern & City Railways, and for 
other purposes. The North-East London Railway Co. have deposited 
à bill for an extension of time for the construction of their railway and for 
power to enter into agreements with this company. The passengers 
carried during the past year were 99,961,007. against 99,846,735 in 1908. 

The Chairman of the company (Sir Charles McLaren) stated at the 
meeting on Wednesday that the net receipts from passenger tratlic 
were slightly more than in the corresponding half of 1908. The receipts 
from season tickets showed the substantial increase of £2,700, and 
parcels traffic receipts increased by over £2,000 for the half-year. The 
traffic during the past half-year showed a steady growth on all sections 
of the line. During the December half-year of 1908 nearly 5,000,000 
passengers were carried to and from the Franco-British Exhibition at 
Wood-lane. During the past half-year that exhibition did not attract 
anything like the same number of visitors, and the company’s carryings 
in connection therewith were less than 1,000,000 during the half-year. 
Tbe automatic signalling installed on the system had been found of 
such distinct advantage in the working on the Circle that it had been 
decided to extend the system to the section of line between Baker- 
street and Neasden. The work of improving the appearance of the 
stations was being continued, and the reconstruction of several stations 
was in contemplation, with a view to not only making them more 
attractive to the public and convenient for working, but also utilising 
dew fullest extent for rental purposes the properties on the street 
level. | 

MEXICAN LIGHT & POWER CO.—At a meeting in Toronto last week 
resolutions were unanimously passed increasing the capital stock of the 
company by the creation of 36,000 additional preference shares and 
54,000 ordinary shares of $100 each. The chairman said the company 
had recently purchased the entire capital stock of the Compania Electrica 
e Irrigadora del Estado de Hidalgo, S.A. Pachuca, and that the trans- 
mission lines of the Mexican Light & Power Co. would be extended to 
Pachuca (about 30 miles) for supplying the further demands for power 
in that district from the Necaxa Hydro-electric plant. The Compania 
Electrica had a hydroelectric plant of its own of 12,000 H.P., and at 
present time was supplying about 7,000 H.P., and had additional business 
in sight, a large proportion of which was already under contract, amount- 
ing to at least 6.000 H.P., which would be supplied as soon as the power 
could be furnished. "The cost of the operation of the Mexican Light & 
Power Co.'s installation would only be slightly increased by the addition 
of the new business. The Mexican Light & Power Co. had now under 
construction an addition to its plant of 50,000 H.p., which would be com- 
pleted during the present year, and which would bring the total capacity 
of its installation up to 100,000 H.P. 

POWER GAS CORPN. (LTD.)—At the meeting on Friday the chairman 
(Mr. A. Mond, M.P.) said the results of the year's trading was a profit of 
£3,779, or £1,500 more than last year, and with the balance brought 
forward £6,440. There was an increase of £20,000 in their investments, 
due to their share in the Langwith Bye-Product Co., and in a large bye 
product plant at the Langwith colliery, which they had put up in part- 
nership with the Sheepbridge Coal & Iron Co., each having a half interest 
in the concern They had booked some very valuable contracts, including 
one of £50,000 for Calcutta Corporation. Their producer gas business had 
increased substantially during the past year. In regard to peat gas and 
bye-products, he said that in Tuscany a Mond peat. plant, with sulphate 
of ammonia recovery, was being used to supply an entire district with 
electricity produced from gas engines. The German Mond Co. had also 
a plant at work, and was puttiug up another large installation. They 


had erected a plant which had been successfully running in England, so 
that it was a very important new branch of their industry, enabling that 
fuel to be used which had never been commercially used before, and 
opening up a considerable scope for their company in future years. He 
thought, speaking generally, the outlook for producer gas makers and 
for gas engine makers was brighter now than at any other period. They 
had more reliable gas engines on the market and more makers. 


NEW COMPANIES, STATUTORY RETURNS, 
MORTGAGES AND CHARGES, &c 


NEW COMPANIES. 


BRADFORD ELECTRICAL OO. (LTD.) (106,949.) —Reg. Jan. 12, capital 
£1,000 in £1 shares, to carry on the business of electricians, engineers, 
&c. Private company. First directors: A. Whitehead and J. Garnett. 
Reg. office, 56, Manningham-lane, Bradford. 

TRAMWAYS LIGHT & POWER CO. (LTD.) (106,945.)—Reg. Jan. 11, 
capital £10 in £1 shares, to carry on the business of electricians, engi- 
neers, suppliers of electricity, &c. Company will be dissolved if all the 
shares are not taken up by Feb. 10, 1910. Reg. by Ashurst, Morris, 
Crisp & Co., 17, Throgmorton-avenue, E.C. 


STATUTORY RETURNS. 

CONNOLLY BROS. (LTD.)—Capital in return to Dec. 7 is £30,000 in 
£5 shares, ot which 3,942 have been taken up. £5 per share has been 
called up on 2,144 and £10,720 has been received. £8,990 is considered 
as paid on 1,798. Mortgages and charges, £32,500. 

PACIFIC AND EUROPEAN TELEGRAPH CO. (LTD.)—Return to Nov. 9, 
1909, gives capital as £100,000 in £10 shares, all of which have been 
taken up. £4 per share has been called upand £40,000 has been paid. 
Morteages and charges, £99,400. 


MORTGAGES AND CHARGES. 


A. W. PENROSE & CO. (LTD.) -A memorandum of satisfaction to 
the extent of £1,200 on Nov. 16, 1909, of debentures dated Oct. 27, 
1905, securing £10,000, has been filed. | 

LIVERPOOL ELECTRIC CABLE CO. (LTD.) A memorandum of satis- 
faction to the extent of £4,000 (balance outstanding) by instalments 
from April 16, 1908, to Nov. 9, 1909, of debenture dated Dec. 9, 1904, 
PAY not more than £6,000. (The actual amount never exceeded 
£4,500.) : 


* 
CITY NOTES. 


MEMORANDA (Jan. 27).—Bank rate 51 per cent. (since January 20, 
1910). Price of silver, 244d. per oz. Consols 823—824 for money. 
82;/4,—82,4 for account. Consols Pay Day, Feh, 2; Stock and Shares 
Continuation Days, Feb. 8 and 25; Ticket Dayg, Fèb. 9 and 24; Pay 
Days, Feb. 10 and 25; Mining Shares Carry Ovey Day, Feb. 7. 

Prices or МетАІЗ (London).—Copper, cash, 604 ; three monthe, 
613. Lead, English, 15{—14}: foreign, cash, 13$; three months, 
1351—1515 ; Spelter, cash, 251] — 251. Tin, English, 1445—1464 ; foreign, 
cash, 140%; three months, 1434. Iron, Cleveland, cash, 52/1, and 
ae months, 62/114. Magnet Steel (price supplied by W. F. Dennis 

Co.) £55. 


AMALGAMATION.—Statements are published to the effect that the bond 
of union which has formally existed between the General Electric Co. of 
America (which includes the Thomson-Houston interests) and the West- 
inghouse Electric & Mfg. Co.’s undertaking is likely to take the form of 
complete amalgamation in place of the close and friendly working 
arrangement which has been in existence for some 14 years past. There 
is further rumour to the effect that a third party may be included in the 
amalgamation, and this rumour has taken shape on this side of the 
Atlantic by mention of the name of the Western Electric Co. 


LIVERPOOL OVERHEAD RAILWAY CO.—The accounts for the past half- 
year show an available balance of $8,905. 10s. 4d., and the directors have 
resolved to recommend paymant Of dividends at the rate of 5 per cent. 
per annum on the (1892) preference shares and 5 per cent. for the year on 
the (1900) preference shares, leaving £4,613. 16s. 4d. to be carried forward, 

METROPOLITAN’ DISTRICT RAILWAY CO.—Subject to audit, and 
after setting aside" £10,000 as reserve for renewals, the directors recom- 
mend a dividend on the 4 per cent. guaranteed stock for the six months 
ended Dec. 51 at the rate ofé per cent. per anuum, against £1. 15s. 
per cent. per annum for the corresponding period of last year. 


ST. JAMES' & PALL MALL ELECTRIC LIGHT CO. (LTD.) — The directors 
recommend a balance dividend on the 7 per cent. preference shares for 
the half. year ended Dec. 31 of 3s. 6d. per share, and 5s. per share on 
the ordinary shares, making, with the interim dividend paid thereon, 
a total distribution of 10 per cent. 

STOCK EXCHANGE NOTICES.—The Stock Exchange committee have 
ordered a further issue of £50,000 43 per cent. debenture stock of the 
County of London Electric Supply Co. to be quoted. The committee 
have been asked to grant quotations to a further issue of £14,948 44 
per cent. first mortgage debenture stock of the Ranqoon Electric Tram- 
way & Supply Co., and a further issue of 39,500 £1 fully paid ordinary 
shares of Vickers, Sons € Mazim, 

WESTMINSTER ELECTRIC SUPPLY CORPN.—The directors have de. 


clared a dividend at the rate of 10 per cent. per annum for tho half- 
year to Dec. 41. 
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Walsall Corporation ...... 
Warrington Corporation.... 
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Wolverhampton Со. ...... 
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NAME. 


Electricity 


Supply. 
Bournemouth & Poole Elec. E Бар Ord. .... 
Do. гара бас Cum. Pref............. 
А сда са Сит. Second Pref. id. s 


ае Cent. Deb. Stock (red.) . 
Bromley ( t) El. Lt. & Power Shares.. 
Do Do. Ist Debs... 


Brompton & Kensington Elec. Sup. Ord. .. 
Do. 7? Cent. Pref....... SE RN RA EAT 
Central Elec. Sup. Co. 4% Guar. Deb. Stock 
Charing Cross (W. End City) El. Sup. Co. 
Do. 4 per Cent. Pref. Tm Weeds 


Do. 4 per Cent. Deb. Stock (red.) 
185 d per Cent. Deb. Stock (red.) ...... 
ty Амы лы 4% Cum. Pref. 


Shouts Electric Supply Ота............... 
Do. 4} per Cent. eb. Semel iain к 
ur of London Electric Lighting Ord. .... 


6 per Cent. Cum. Pref. CO sacs 


ро. 5 per Cent. Deb. Stock (red.) е 
Do. 41 per Cent. 2nd Deb. Stock пей) i 


County of Durham Elec. P. D. Ord... és 
Do. 5 per Cent. non Cum. Pref. ........ 
5 of London Elec. Supply Ord. ...... 


Folkestone Electricity Su ply Co. Ord. .... 
Do. 5 рег Cent. Cum. Pref. ............ 
Do. 4j 1st Deb. SU red) 6 6 „ 6 „6 „„ „„ 

Hove Electric cient Ота: si 

Kensington & K tsbridge Ord.......... 
Do. 6 per Cent. Ist Pref .............. 
Do. 4per Cont Deb. Stock (red.)........ 

Kensington & Kngtbg. Co. & Notting ИШ 
Co. ( Joint Staton) 4% Deb. Stock (red.) . 

Kent Elec. Power Со..................... 

1 Electric Supply Ота. ............ 


6 per Cent. k.... ах 
Do. 4 per Cent. Ist Mort. DébB 34 2e ets 


Do. m. Pref. 

Do. per Cent. Deb. Stock 1st Mort.... 

Do. Cent. Mort. Deb. Stock (red.) 
Midiand Elec. Corp. for P. D. Ist Mort. Deb. 


Newcastle & Dist. Elec. Ltg. 41 per Cent. Deb. 


Newcastle Elec. Supply Ота............... 
Do. 5 per Cent. non Cum. Pref. ........ 
Do. 4j per Cent. Ist Mort. Deb. ........ 

North Metro. Elec. Power Sup. 5 Morts... 

Notting Hill Electric Ord................. 

Oxford асо / 

per Cent. Deb. Stock 


Do. 
St. t james P Pall Маг Elec. ОгЧд........... 


: per Cent, Fre. 
per Cent Deb. Stock ow . 


Do. 5% Ist Mort. Stock (red.) 
South Metrop'n Elec. Lt. & fore Ord. .... 
Do 7 per Cent. Cum. Pref. ............ 
Pist Deb. Stock (red.)............ 

Urban GERS Supply Ord. .............. 
Do. Sper Cent. Cum. Prein 
Do. 4j per Cent. Ist Mort. Deb. ........ 
Westminster Elec. Sup. Ord............... 


Do. 44 per Cent. Cum. Pref............. 


Electric Railways and Tramways. 


Baker St. & Waterloo 4% Perp. Deb. Stock 
Bath Elec. Trams Pref. Ord, 
Do. 5 рег Cent. Cum. Pref. ............ 
Do. 471 Ist Mort. Deb. Stock (red.) 3. 
B'ham & Midland Trams 41 e р Stock. 


Bristol Tramways & асаре Ora M ER 
d) 


Do. Cum. Pref. (fully p 


Do. 4 per Cent. Debet nns 


British Electric Traction Ord. ............ 


Ж рег Cent. 2nd Deb. Stock........ 
бо ndon Ordin SOCK o rh 
Do. 4per Cent. Pref. Stock ............ 
Do. Deferred Stock 
Do. 4 per Cent. Debevns 


Charing X, Euston & Hmpstd Per. Deo Stk. 
City of Birmingham Trams, 5 % Cum. Pref. 


Do. 4 per Cent. Ist Mort. Debs. ........ 
City & South London Rly. Con. Ord. ee 
ре 5 кү Perp. Pref. (1891) ...... 


) 

. 4 per Cent. Perpetual Debs......... 
Dublin United Trams, 6 per Cent. Pref..... 
Gateshead and District Trams Ord......... 
Gt. Northern & City Rly. Pref. Ord. (4%). 
G. оше Picc. & Brompton 4% С. I. 

Do. per Cent. Deb. Stock 
Hastings ra District Elec. Trams, 6% C. P. 
Do. Deb. Stekkkkkkkk rere 
1294 еа ра Ond ou tesoro a 
1Do. 6 per Cent. Рге!................... 
44 per Cent. Debs. ................ 


Do. 
1. of Thanet E. T. & Lt. 5 per Cent. Pref. 


Do. 4 per Cent. Deb. Stock ............ 
Lanarkshire Tramways .................. 


Lancs. Utd. Trams, 595 Prior Lien Deb. Stk. 


London United Trams, 5% Cum. Pref. .... 
Do. 4 per Cent. Ist Mort. Deb. Stock. 

Mersey Con. Ord. Stock ................ 

Metropolitan Elec. Tramways Ord......... 
Do. Deferred 
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ELECTRICAL COMPANIES’ SHARE LIS'T.—Continued. 
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Electric Railways and Tramways— Continued. | e. д - 5 est. Jes 
w 34% Met. Rly. 34 per Cent.“ A” Deb. Stock.. 90 —92 |712 0 Jan, July |, . hones est. | est. 
| MeL уа District Railway Ord.......| 18 —18} os eb, Aug з! m Telep esd 
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it. 34% Do. Assented Ext. Pref. (Int. Guar. by: 4% | Do. Сой. Trust $1,000 4 per Cent. Bds| 94 —96 | 4 3 0 Jan. July | 94b .. 
Und. Elec. Rlys. Co. of London, Ltd.) 67 —6? |5 1 6 | Feb, Aug "d 407 Po. 5 Cons. Bonds] P d 105 —107 3 14 9 = 9 1 
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N per Cent, Cum. Frei. =: бап, J, 4 dst | 695 | National Co. Pref. Stock. 107—108] 511 6 | Feb, Aug 1544 1251 
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3t. 457 OMNE. lec. Trams. & Lte. 69 676 Cm. 67 —71 |512 5| Jan, July | > .. Bt. |34% | Do. Deb. Stock 34 per Cent. (red.)... 98 —109 | 3 10 9 d 125 1001 ү 
00 5% | Suaderlatd Dict Elie Tres 5% IstMiDb. 66 —71 |819 0 | Jan, July z. 2: Bt 4% | Do. 4 рег Cent. Deb. Stock red. . 393j—101 3 18 6j Jan July 100 957 
| ^0 0 9 33 5 une, Dec | 34 33 .. , New York Telephone Co. 30 yr.Bnds.Scrip| 99ł—100ł sa EE 

А .. , Undergd E. Rys.Lon. 6% In. Eds. withcoupo i „ : 1011 1] 1190/7: Oriental.... РРР 10—14 5 10 O | April, Oct | .. .. 
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The Price of Electricity. 

Systems of charging for electrical energy have always 
provided a fruitful source of discussion between elec- 
trical engineers. For the moment the price charged for 
current supplied to electric tramways is attracting most 
attention, at any rate from members of the Institution of 
Electrical Engineers. Mr. YERBUnY'S Paper on this sub- 
ject has led to much discussion, both at the London meet- 
ing and at the local sections, and an abstract of the remarks 
of the various speakers will be found in the present issue. 
Аз might be expected, the author's views have been gene- 
rally criticised, and there is little doubt that in most cases 
municipal tramway departments are obtaining curreut 
from “combined” stations at a reasonable price. More- 
over, it is very noticeable that present opinion is unani- 
mously in favour of combining the electricity supply for 
tramways with that for lighting and power, to the advantage 
of both undertakings. 


I | SGT ea aa puer su rE ЫЕ? 


PRICE ‘SIXPENCE (og pont 
Abroad 9d., or т 18 conta, c 99. о., or 80p/. _ 


As regards general principles, however, Mr. E. W. Cowan 
takes strong exception to the basis adopted by practically 
the whole of the electricity supply industry, namely, that 
the price of commodity is determined, firstly, by the cost 
of production, and secondly, by the quantity sold. Mr. 
Cowan has on previous occasions put forward his views on 
this question and they are generally known, although. 
perhaps, not fully understood. It will be noticed that, 
despairing of converting other engineers, he says a “ last 
word" upon the subject in our correspondence columns. 
We think that the case of a railway company, and especially 
that of a theatre, instanced by Mr. Cowan in support of his 
views, cannot be compared with that of electricity supply. 
Mr. Cowax is of opinion that the price charged should be 
the market price, or * what it will fetch." — In the case of 
a theatre, the market price of seats may vary ; if the play 
is popular it is difficult to get seats, whereas if it is 
unpopular the house is only half full. In neither case, 
however, is the price of seats varied. If Mr. CowAN'S 
ideas were followed, the price of seats should be lowered 
if the public does not want them; but if this process were 
followed beyond a certain point there would be bank- 
ruptcy, and it is better to remove the play. On railways 
the freight charge is less for iron than for brass, but is this 
not because the volume of traffic in iron is very much 
greater than in brass? The market price of electrical energy 
for the poor is less than for the rich, if demand is to be 
the criterion; but we are sure it would be bad policy to 
supply at, say, one-tenth the usual price to the former 
class. This might be the market price, but it Avond be 
disastrous “ dns legislation." 


— rm 


Electricity in Mines. 

THAT the use of electricity in mines is progressing is 
evidenced by the fact that the Verband Deutscher Elektro- 
techniker have now found it necessary to issue certain 
rules supplementing their widely adopted regulations 
dealing with electrical installations generally, and thus 
to make them also applicable to mining work. On 
another page of this issue we point out how the exist- 
ing rules have been modified, while certain additions 
dealing more particularly with mining work are also 
given. It is not hard to see the general bent of these 
additional regulations. On an ordinary installation 
neither the blowing of a fuse nor the flashing at a 
switch as the circuit is opened is a dangerous matter ; 
but underground, in a mine, where the atmosphere is 
possibly charged with explosive gas, very serious results 
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might acerue. The rules, therefore, aim as far as possible at 
totally enclosing all current-carrying parts, so as to protect 
them from the atmosphere. Lamps and holders must be 
cased in, motors made explosion-proof, the insulation of all 
parts must be of the highest quality in every case where 
there is а chance of an explosion occurring, and 
metal that is not carrying current must be well 
earthed; while more than ordinary care must always 
be taken. Considering the rules themselves, 16 may 
be noted that the use of arc lamps is very much re- 
stricted, and switches on lamp-holders are not allowed; 
in general, the pressure for lighting must be low and 
the wires used must be of a more generous section than is 
the case above ground. The primary object of these rules 
i$, no doubt, to ensure proper protection of the personnel, 
but they also ensure the installation being erected in а 
proper manner and of good material. They are, therefore, 
welcome; for by the employment of such material, which 
is at the same time installed in accordance with the best 
engineering requirements, a total avoidance of breakdowns 
and accidents becomes almost a certainty and electrical 
equipment is therefore not brought into disrepute. - 


———— 


Electric Driving of Textile Factories. 

Ar the dinner of the Leeds local section last week an 
interesting speech was delivered by Dr. GisBERT КАРР, 
who referred at some length to the electric drive in textile 
factories and to the recent report of the committee of 
the Bradford Engineering Society on this subject. As we 
have previously pointed out, there is little doubt con- 
siderable harm has been done to the electrical industry by 
this 1eport, the weak points in which are only too evident. 
That the advantages of the electric drive are appreciated 
abroad is shown by its extensive adoption by foreign manu- 
facturers. It is some consolation, however, to hear from 
another speaker at the dinner that this country is really 
not so far behind in taking up the electric drive in tex- 
tile factories as is suggested by the report. In this con- 
nection it is interesting to learn that in 1908 more 
than half the revenue of the Yorkshire Electric Power 
Co. was obtained from the textile trades, although, owing 
to the expansion of the Company's business in other 
directions, this high percentage was not maintained in the 
following year. The annual report which has just been 
issued by the Yorkshire Electric Power Co. shows that 
considerable progress has been made during the past year, 
the total revenue being £25,763, compared with £18,643 
in 1908, whilst the net revenue account shows a profit, after 
payment of mortgage interest, of £2,605, as against £718 a 
year ago. This is good progress in an uphill fight, and we 
hope it will be maintained ; in which case we do not doubt 
that any ill effects of the Dradford Engiueering Society's 
unfortunate report will soon be counteracted by the satis- 
faction of mill owners using the electric drive. 


— — a — — — — 


Personal. —Mr. W. E. Wairilow, A. M. I. E. E., has rejoined 
t ne staff of Тнк ELECTRICIAN, and will take up his duties 
forthwith. 


New Wireless Station in Germany.— The American Consul 


at Sorau reports that a station for wireless telegraphy and 


telephony has recently been erected at Eberswalde by the 
C. Lorenz Telegraph Construction Co. of Berlin. The station 
consists of a wooden mast 229 ft. in height, to the top of which 
the antenne are attached. In the ground a large, wide-meshed 
net has been sunk to the water level. The plant includes 
dwellings for the engineers and other emplovés, and also a 
laboratory fitted with modern apparatus and measuring instru- 
ments. The main system used is that of Poulsen-Lorenz with 
continuous undamped oscillations, but communication may be 
effected with stations equipped with other systems. It is esti- 
mated that the sphere of action will be about 3,100 miles. 
Initial tests have been satisfactory. 


Electricity Supply in Paris.—The problem of how best to 
supply Paris with electrical energy is still exercising the in- 
genuity of French electrical engineers. Among the schemes 
put forward has been a proposition to supply the energv 
required from a large hydro-electric station on the Rhone. 
As this scheme is receiving a good deal of prominence at the 
present time, ‘‘ L'Industrie Electrique," in a recent issue, gave 
some details of the stations supplving the Parisian area on 
January Ist, 1910. These are as follows :— 


; Capacity System used in 
Name of station. in kw. veneration. 

Trips 12,400 Three - phase 
Ouest - Lumi ere 15, 00 Two and three-phase 
у cmm КЫЗ 21,000 Three- phase 
Еве. Lumiere t 0t0 10,600 Three- phase 
Moulineau kk... 7,200 | Three-phase 
Bere y гаиа аен 12,000 | Three-phase and continuous 
St: Denis oo sess 85,000 Two and three-phase 
Compagnie Parisienne de Dis- |! 75.000 - 


tribution de l'Electricité | j Single and two-phase 


The Triphasé station at Asnières was set to work in 1900. 
Tt supplies the district round the Place Clichy and 19 communes 
in the northern district. Its actual capacity is 12,400 kw., but 
24,000 kw. could be installed. 

The Ouest-Lumicre station at Puteaux supplies a very large 
district, stretching from the western side of the northern section 
mentioned above to the Versailles boundarv. Several traction 
undertakings also derive their energy from it. | 

The Vitry station, which has only recently been set to work, 
supplies energy to a number of undertakings affiliated to the 
Thomson-Houston Co. Its present capacity is 21,000 kw., 
there being one 9,000 kw. and two 6,000 kw. turbo alternators. 

The Est-Lumicre station was built at Alfortville in 1900, and 
supplies the eastern district. Its capacity is only 10,600 kw., 
but in case of need it can be assisted by the Vitry station. 

The Moulineauz station is equipped with nine 800 kw. sets. 
It supplies the Versailles line of the Chemin de Fer de l'Ouest 
and several tramway undertakings. 

The Métropolitain railway at the present time finds that 
the Bercy station is not sufficient for its requirements, and 
draws a certain amount of energy from the St. Denis station. 
This latter has а present capacity of 85,000 kw. there being 
room for two more 85.000kw. sets. This station, besides 
supplying the Métropolitain railways, feeds all those districts 
under the control of the Compagnie Parisienne de Distribu- 
tion de l'Electricité. Several tramway undertakings are also 
supplied from it, as well as the North to South railway, 
conjointly with the Vitrv station. 

There are besides these large stations several others erected 
by tramway companies, but these stations are likely to be only 
of secondary importance. 


Cable Interruptions. Date of Interruption. 
Assab —Poetitü. олара eaei aii July 8,1909 
Dakar-—Conakry ....... „ Aug. 19, 1909 
Balik Papan—K wandang.................. . Nov. 1, 1909 
Toutütie-—AUOV iiio sese pesos tesoros kr opo eases Dec. 27, 1909 
Lagos Kotwonoouuu UU UUꝛ l. q Jan. 3, 1910 
Fantaradja - Macassa rr ... — € Jan. 19, 1910 


Proposed Electrification of Boston Termini. According to 
the * Electrical Review and Western Electrician” plans to 
bring about the electrification of both Boston railway termini 
and the suburban zone, as well as other levislation of impor- 
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tance, are expected by the New Haven railway officials to be 
introduced during the session of the Massachusetts Legisla- 
ture which opened recently. The matter of the electrification of 
the South Terminus and the North Terminus and a further plan 
that will include, it is thought, the entire Boston railway zone 
has been considered by the officials of the various companies 
concerned. Rough estimates show that to electrify the zone 
mentioned will involve an expenditure of between £10,000,000 
and £14,000,000. 


Héroult Furnace for the Production of Steel. — Through 
the courtesy of Dr. Héroult we have received some photo- 
graphs. two of which are here reproduced, showing a large 
Héroult furnace which is being used for the production of 
steel in South Chicago. This furnace holds 15 tons, and is fed 
from an acid Bessemer converter. Under these conditions it 
has turned out 180 tons of steel per day. Another furnace, 
which is being erected at Worcester, U.S.A., 1з expected to 
turn out 350 tons a day of high-grade steel for wire rope, 
needles, springs, &c. Dr. Héroult informs us that the experi- 
ence so far gained points to the fact that steel produced in 
this way cannot beapproached by Bessemer, basic open hearth, 


Нёвосіит Stest FCR*ACR AT CHICAGO. 


. Ohbituary.—Sir CHARLES Topp, K.C.M.G.—We regret to 
learn of the unexpected death of Sir Charles Todd, which 
occurred on Monday. Sir Charles was a Londoner born and 
bred, having first seen the light at Islington, on July 7, 
1826. Very shortly afterwards his parents removed to Green- 
wich, at whose famous Observatory Sir Charles later on carried 
out much excellent research work under the late Sir George 
Airy. He remained at Greenwich until 1855, when he was 
offered by his chief, on behalf of the Colonial Office, the posi- 
tion of Superintendent of Telegraphs and Government Astro- 
nomer to South Australia. He had previously spent a short 
time at] the Observatory of Cambridge University as 
Assistant Astronomer. He accepted the post in South 
Australia, where he arrived in November, 1855, and pro- 
ceeded with the work of erecting telegraph lines in many 
parts of that growing colony, the first work to be carried 
through being the communication between Port Ade- 
laide and Gawler. On his recommendation Adelaide and 
Melbourne (Victoria) were next connected up, Sir Charles Todd 
being responsible for the South Australian section. Much 
important telegraphic work followed. and in due course a direct 
line from Adelaide to Sydney was opened in May, 1867. Ten 


HEROULT STER, FURNACE IN OPERATION. 


or acid open hearth in quality. An analysis shows that it years later a line between Adelaide and Perth, nearly 2,000 


possesses 20 per cent. more tensile strength and elongation than | Miles in length, was constructed. 


the older varieties. 


On the Nature of Magneto-Cathodic Rays.—4At a recent 
meeting of the Royal Society a Paper on this subject was 
read by Mr. Н. Thirkill. In the experiments described a vari- 
able longitudinal magnetic field acts upon an electric discharge. 
The experiments support the hypothesis that the luminous 
band, which, in a strong magnetic field, follows the direction 
of the lines of magnetic force and has the cathode for section, 
consists of slowly moving cathode rays. These have been 
bent by the magnetic field into the form of a very fine spiral. 
The charge was detected by using a sensitive galvanometer. 
On this basis the following facts observed by Villard and Righi 
are explained :—(1) The magneto-cathodic rays very often 
appear quite suddenly, апа (2) their appearance is accompanied 
by an increased difficulty in detecting a charge on them. (3) 
The rays are deflected by an electric field ina direction at right 
angles to the directions of both the magnetic and electric 
fields. (4) The distance the rays extend from the cathode 
depends on the strength of the magnetic field. The conclusion 
arrived at is that there is not sufficient evidence to prove that 
the magneto-cathodic rays constitute a new kind of rays. 


D 
D 


| 


Аз far back as January, 
1870, Sir Charles was appointed Postmaster-General to New 


‚ South Wales in addition to his post of Superintendent of Tele- 


graphs and Government Astronomer to South Australia. About 


Telegraph Cables at that point, was undertaken. 


this time the erection of an overland telegraph line across the 
interior to Port Darwin, to join up with the Eastern Extension 
This work 
involved the patrol of 1,500 miles of unknown land, this line 
being also nearly 2,000 miles in length. The great work was 


; accomplished bv August 22, 1872, and was the subject of 


public rejoicings at home and in Australia. In THE ELEC- 
TRICIAN for April 24, 1863, appeared а Paper read by Sir Charles 
Todd before the Philosophical Society, when the governor, 
Sir Dominic Daly, presided. Sir Charles Todd had long been 
known as “ the Grand Old Man of the Public Service of Aus- 
tralia,” and in 1893 Queen Victoria bestowed a Knighthood 
upon one of the most active and faithful of Her Majesty's 
subjects. As far back as 1885 Sir Charles represented South 
Australia at the International Telegraph Conference at Berlin. 
He was elected a Fellow of the Royal Society in 1889, the M.A. 
degree (honoris causá) of Cambridge was conferred upon him 
in 1886, and at the time of his death he was on the Counci 
of Cambridge University. In Australia he was associated 
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with all the seats of art and learning. He retired from the 
Federal Service in June, 1905, but continued to act as honorary 
astronomer up to the time of his death. 


Prof. Е. PunskR.—We also regret to record the death of 
Frederick Purser, a Fellow of Trinity College, Dublin, at the 
age of 70. Mr. Purser had a distinguished career as ап under- 
graduate at Trinity College, and obtained a Fellowship in the 
University in 1872, but as з he declined on conscientious grounds 
to conform to the religious tests, the fellowship was declared 
vacant. This incident was responsible to a large extent for 
Fawcett's Act in 1873 bv which the system of religious tests 
was abolished, In 1879 Mr. Purser was again successful in 
competing for a fellowship, which he was permitted to hold. 
He was appointed to the Chair, of Natural Philosophy in the 
University, was an examiner in the Roval University and was 
one of the most active members of the Roval Irish Academy. 
His works included Papers on Bessel's Functions and Elasticity. 


Current Topics. 


Subjects of current interest dealt with in this issue include 
the following :— 

Mr. F. Fernie concludes an article on the subject of “ Electric 
Cables." 

We give а de:cription of the electrical equipment of Smith's Docks, 
North Shields. 


We give an account of the discussion which followed the reading of 
Mr. Н. E. Yerbury's Paper on “ Equitable Charges for Tramway 


Supply," before the Institution of Electrical Engineers in London 
and at Manchester. y Am is 


In our leading article we dcal with the subject of electric auto- 
mobiles, and elsewhere we repruduce some interesting figures on this 
subject. 


The National Gas Engine Co. are erecting new works for the 
manufacture of large gas engines up to 3.000 H. p. 


At the annual dinner of the staff. consumers and proprietary of 
the Lancashire Electric Power Co.. Sir Robert Hampson (a director 
of the Company) and Mr. C. D. Taite (the chief enginecr and manager) 
gave interesting particulars of the progress of the Company. 


The Verband Deutscher Elektrotechniker have issued supple- 
mentary regulations to make their rules, in regard to electrical 
installations, applicable to mines. 


vs 


We describe a new coal cutter, the ** Simplex," manufactured by 


the Electric Construction Co. 


Aston Council have decided to carry out extensions of their elec- 
tricity undertaking a: a cost of £13,550. 


Southampton Council have decided to apply for sanction to a loan 
of £13,000 for additional generating plant. &c. 


Fir Clifton Robinson has resigned his position as managing director 
and engineer-in-chief of the London United Tramways. and is 
succeeded by Mr. Albert H. Stanley. 


Legal. The action brought by Gravesend & Northfleet Tramways 
(Ltd.) against Gravesend Corporation for an injunction to restrain 
the Corporation from using certain alleged incorrect electricity meters, 
and for other relief, was dismissed by Mr. Justice Hamilton last 
week. 

Mr. Justice Parker, who has been engaged during the weck in 
hearing the action, by the Donnersmarckhutte Oberschlesische Eisen- 
u-Kohlenwerke A.G. against the Electric Construction. Co., has 
reserved judgment. 

In the case of Surbiton Urban Council v. Callencer's Cable & Cen- 
struction Co. Mr. Justice Warrington has decided an interesting 
point as to the deduction of income tax from certain annual 
payments made by the Company as Icssecs of the clcetrieity works. 


Companies’ Meetings and Re ports, —The report of the Yorkshire 
Electric Power Co. for the vear 1909 states that satisfaetory progress 
has been made by the Company. The gross profit was £6,054 as 
against £2.819 in 1908. 

At the half-vearly meeting of the London, Brighton & South 
Coast Railway Co. on Wednesday, the Chairman announced that 
the number of passengers on the London Bridge-Victoria rout: 
had increased during the last two months by 440 536. or 63 per 
cent., compared with the corresponding period of 1908.9, The 
results of cectrification were that the Company had already 
regained nearly the whcle of its lost traffic on that section. 
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INSTITUTIONS AND SOCIETIES. 


Rovar Instrrvtion.—On Saturday, February 12th, Sir J. J- 
Thomson, F.R.S., begins a course of six lectures on Electric Waves 
and the Electromagnetic Theory of Light" at this Institution. The 
Friday evening discourse on February 11th will be delivered by Mr. 
C. E. S. Phillips, his subject being “ Electrical and Other Properties 
of Sand." 


BRrrISH ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE.—We 
are informed that the annual meeting of this Association will this 
year, be held at Sheffield, from August 3lst to September 7th. 


THE TRAMWAYS AND LIGHT 
* Official Circular" of this Association for January contains the 
notice calling the annual general meeting for February 18th, at the 
Gaiety Restaurant at 7 p.m., to be followed by the annual dinner 
and smoking concert at 7:30 for 7:45; the report of the Council 
and the accounts for 1909; an illustrated Paper by Mr. J. P. Tierney, 
member of the Association, on Point Controllers for Electric 
Tramways, and other matters relating to the Association. 


THE Barrr-WaLLAHS.—In place of the usual informal monthly 
meeting of the P. and O. Batti-Wallahs Society on Monday next & 
smoking concert will be held. "The annual general meeting of the 
Society has been postponed to March. We have before us the pro- 
gramme of the smoking concert for Monday. which promises to be of 
the same high and entertaining character that has made the 
Society's festive events so popular. 


ARRANGEMENTS FOR THE WEEK. 


FRIDAY, February 4th (to-day). 
NORTHAMPTON INSTITUTE ENGINEERING SOCIETY. 
5:45 p.m. Meeting at Northampton Institute. St. John-street, 
Clerkenwell, E.C. Paper on the“ History and Manufacture of 
Electric Glow Lamps,” by Mr. L. Wallis. 
SATURDAY, February 5th. 
BIRMINGHAM ASSOCIATION OF MECHANICAL ENGINEERS. 
7 p.m. Meeting at the Grand Hotel, Birmingham. Paper on * Im- 
provements and Developments in High-Speed Tool Steel." by 
Mr. W. Carter. 
MONDAY, February 7th. 
Roya SOCIETY OF ARTS. 
im. Meeting at John.street, Adelphi. W.C. Cantor Lecture on 
The Petrol Motor," by Prof. W. Watson, F.R.S. (Lecture I.) 
TUESDAY, February 8th. 
MANCHESTER SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 
7:30 pan. Meeting in the Phys ical Laboratory. The University, 


Manchester. Paper on? “Three Wire Balancers,” by Mr. A. G. 
Cooper. 
GLascow SECTION OF THE INsTITUTION OF ELECTRICAL ENGINEERS. 


Paper on“ Equit- 
H. E. Yerbury. 


Mecting at 207, Bath-street, Glasgow. 
by Mr. 


S p.n. 
able Charges for Tramway Supply," 
WEDNESDAY, February 9th. 
ASSOCIATION OF ENcGINEEnRS-IN-Cl ARGE. 
S pam. Meeting at St. Bride's Institute. Bride-lane, Fleet -st reet. 
E. C. Paper on * Modern Are Lamps and their Application,” 
by Mr. А. Angold. 


TUURSDAY, February 10th. 
Тик IusriTUTION or. ELECTRICAL ENGINEERS. 

Spam. Meeting at the Institution of Civil E naincers. Great George- 
street. Westminster. S.W. Paper on " Losses off Transmis- 
sion Lines due to Brush Dise harge. with Special Reference to 
the Case of Direct Currents,” by Mr. E. A. Watson. 

FRIDAY, Febru:ry 11th. 

Puysican Society OF LONDON. 

Annual General Meeting at the Imperial College of Science, 


& рән. 
Presidential Ad- 


Imperial Institute-road, South. Kensington. 
dress. 
Rovar [NSTITUTION. 
Meeting at Albemarle-street. Рїсса Шу, W. Discourse on 
` Electrical and Other Properties of Sand,” by Mr. С. Е. 8. 
Phillips. 
The Corps of Electrical Engineers (London Division). 
Officer Commanding, Col. R. E. B. Crompton, C.B. 
The tollowing ordei au have been issued for the current week :— 
Monday, Feb. 7th. A 7 Company. — Technical Drill. 7 to 9:30 p.m. 
Recruits Infantry Dill 6 to 7 p.m. 
Tuesday. Feb. 8th. B. Company. — Technical Drill. 
Wednesday. Feb. 9th.—Gymnasium., 6:30 to 9:30 p.m. 
Thursday. Feb. loth, "C Company.—Technical Drill. T to 9:30 p.m. 
Friday. Feb. IIth. " D" Company.— Technical Drill, 7 to 8:45 p.m. 
Infantry Drill. 8:45 to 9: | p.m. 
Saturday. Feb. 12th. 7 D 7 Company.—Week-end run at Coalhouse Fort. 
Parade at Fencehurch-street. Station. 3:15 p.m. Dress: -Service 
Dress with putties, great coat and haversack. 


G p-n m. 
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ELECTRIC CABLES.* 


BY F. FERNIE. 
(Concluded from page 635.) 


Summary.—The author deals with the various types of insulation at 
present in use for underground cables. The effect of osmosis and 
the properties of paper and oil as used in paper cables are con- 
sidered. The author then passes to vulcanised bitumen, and gives 
experiments showing the destructive effect of alkalis on this material. 
In many cases the condition of cable insulation depends upon whether 
the cable is positive or negative. Finally, rubber cables and tests for 
rubber are discussed. 


Rubber Insulated Cables. 


Rubber cables are made with a layer of pure rubber next to 
the copper; vulcanised rubber is put on over the pure rubber. 
The copper must be tinned, otherwise oxygen absorbed in the 
copper will attack the rubber. 

Rubber cables were at one time largely used for high-pres- 
sure currents, but are now almost entirely superseded by paper- 
insulated cables in this country. 

Lead-sheathed rubber cables have been largely used in 
America for all classes of work. 

Rubber cables are extremely variable in their behaviour, 
but if of good quality and kept dry and cool they should have 
a long life. 

Seven or eight years would appear to be about the life of low- 
tension rubber cables drawn into wet ducts. "The deterioration 
of rubber is a process of oxidation. Pure rubber absorbs water 
readily, vulcanised rubber to a less extent, and in the case of 
low-tension negative cables this is assisted by electric osmosis. 
Occasionally water will spurt up 2 ft. or 3 ft. from a negative 
cable, where the rubber has been slit with a knife, and curious 
blisters sometimes appear on the rubber. Positive rubber 
cables are completely oxidised away when they break down, 
for once a slight leakage starts the electrolytic oxygen soon 
destroys both rubber and copper. Complete severance of 
the cable is caused, and in earthenware ducts may remain un- 
discovered for a long time if the cable is fed from both ends. 
Unlike the negative cable, the positive seems to break down 
at points, the rest of the cable being unaffected. When the 
negative goes wrong the whole length of cable is spoilt. A 
negative cable saturated with water (always alkaline) may be 
made to serve quite well for a time as & positive main, being 
dried out bv electric osmosis. It is doubtful, however, if it 
would last long. 

À possible source of trouble with rubber cables used for high- 
tension currents is a static discharge from the tape covering to 
earth, which may eventually cause a fault. Where single con- 
ductors are used for high pressures it would appear better to 
use lead-sheathed cables and earth the lead. 

One of the chief objections to rubber-insulated cables is the 
great difficulty experienced in testing the rubber supplied. A 
large number of tests have been devised, but it is possible to 
make a composition which will pass anv of these tests indi- 
vidually, and а combination of many of them, and yet be of 
Inferior low-grade material. The rubber next the copper 
ought to be pure hard Para, and the vulcanised compound over 
this should have a definite percentage (40 per cent.) of pure 
Para as a basis, and should contain only sulphur and mineral 
matter in addition. 

In the account of a discussion on a Paper by Mr. John Langan 
read before the American Institute of Electrical Engineers 
(Tae ELECTRICIAN, February 8, 1907) there is a table giving 
the results of tests on rubber containing different percentages 
of Para, due to Mr. Н. G. Stott. | 

In the table given below the number of sample indicates the 
percentage of pure Para present. The figures given in the 
columns show the order in which the different amounts of Para 
came out in the various tests. It will be seen that, with the 
exception of one test, the 40 per cent. Para compound came 
out best in them all. The others vary more. The change of 


Insulation with test voltage and the insulation resistance tem- 


Неа ° эт ee 


* Copyright. All rights of reproduction reserved. 


perature coefficient; are. the only two which give them all in. 
the right order. 

Mr. Stott does not include the acetone test, which measures 
the amount of resinous matter present. It is said that this 
varies from 2 to 5 per cent. in good rubber. 


Number of sample. 
35 30 25 175 

Insulation resistance 20°С...................... 1... 2... 4... 5 ... 3 
Insulation resistance, temperature coeffi- | 

СВИ. О ОКУЛУУ 8 1% 4.9 
r 
Capacity. temperature coefficient ............ 1 2 ЗО 
Puncture voltage ш... e e агаа „„ 360.4 
Streteli te 2 wa D. is 4 
Dielectric time strain tes PE. M ERE: EE | 
Change of insulation resistance with test 

„J EE SD weg ошл 
Cost of compound . 5 4. д... 2... 1 


А test not appearing above is that showing the amount of ash 
left on burning the rubber. This test appears to be of little 
value, as it represents the amount of mineral loading matter 
onlv, and does not discriminate between pure rubber and rubber 
substitutes. Prof. Schwartz's Paper on Rubber Flexibles,“ 
read before the Institution of Electrical Engineers, should be 
consulted in connection with the testing of rubber. 

Unlike vulcanised bitumen, vulcanised rubber is not dis- 
solved by alkalies. We have steeped rubber insulation taken 
from high and low-tension cables in strong caustic alkali 
solutions for many months, and the rubber seems to be only 
very slightly dissolved. It, however, swells up, and perhaps 
becomes more elastic. Comparatively hard and cheap rubber 
cables, used for continuous currents in wet ducts, appear to last 
better than a presumably purer, more flexible and more ex- 
pensive cable, possibly owing to a smaller absorption of water. 
Rubber undergoes a continual slow deterioration; apart from 
this the failure of rubber insulation is, perhaps, due to the 
combined effects of electrical pressure and moisture. P 

During the discussion on a Paper on “ The Electric Wiring 
of Buildings," read by Mr. Chamen to the Institution of En- 
gineers and Shipbuilders in Scotland, Mr. M‘Whirter mentioned 
some rubber cables laid in the Persian Gulf and other tropical 
places. which did good service, and after a long period were 
found to be as good as ever; so that it could not be said that 
deterioration was all owing to heat, because there the tem- 
perature would range up to 100°F., and it could not be said 
that it was due to moisture, because these cables were totally 
submerged." These were telegraph cables, and so were sub- 
jected to a verv small electrical pressure. The breakdown of 
rubber insulation is probably due to electrolysis following the 
absorption of moisture. Condensed moisture is said to be 
specially deleterious in its action on rubber, and this would 
indicate that the action which takes place is not mere absorp- 
tion, as a sponge takes up water, but rather a chemical, or 
perhaps an osmotic, effect. Rubber can be made to act as a 
semi-permeable membrane to many organic substances 1n an 
osmotic cell, although not permitting water to pass. 

Rubber cables should be kept dry, particularly when used 
for continuous currents ; there is far less trouble with rubber 
insulation used on alternating circuits than there is on con- 
tinuous-current circuits. In this connection, cables rendered 
fireproof with some alkaline salt, which is often deliquescent, 
should not be drawn into ducts or pipes. Such cables are 
liable to fail rapidlv when the braiding is earthed. 

The insulation resistance of rubber varies with temperature. 
The amount of variation is said to be an indication of the 
amount of Para rubber present. 

In some samples the curve connecting insulation resistance 
and temperature has a double curvature (as shown in Fig. 13, 
due to Fisher). 


Stretching Tests, for rubber. 


The following elongation test is attributed to the Admiralty, 
and is stated by Prof. Schwartz (Proc. I.E.E., Vol. XXXIX., 
р. 78) to be certainly the best in common use." 

A 14 in. specimen to be clamped for 1 in. at the ends, and 
stretched to double its length—v.e., 24 in.—to remain in this 
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state for 24 heurs without breaking, and on release, after a 
further 24 hours, the permanent clongation on the 12 in. length 
should not exceed 15 per cent. 

From the results of а large number of stretching tests made 
on samples of rubber cables, a stretching test would appear to 
be a valuable guide to the quality of the rubber. “ Associa- 
tion" grade cables were readily distinguished from non- 
Association cables. A 5 in. length of cable was taken, the outer 
braiding stripped off and the conductors pulled out singly, 
with a pair of pliers. The tube of rubber thus obtained was 
cut to exactly 4 in. in length; lin. at each end was clamped 
into a holder, leaving 2 in. between the holders. The holders 
were then separated so as to stretch the sample. This was 
done Бу a very slow screw action. 

The following is a tvpical result for а 2,500 megohm 7/20 
“ Association " cable: 


Test Length Time of Nean tem- Elongation 
Sample length. of stretch. stretch. - perature. after 24 
No. Inches. Inches. Hours. F. hours' rest. 
„ 2 „„ QU; чыш. Wem d 30 ... 269 
——— 2 "T cu 1 AT”. dex. 22998 
N 2 e ма. -— 45. 25% 
„FF 2 dm 24 49. 2199 
F 2 ie Об. me 2ф Wu 46. 20 
EF 2 sx 6... 24 аа 48... MOS 
VV 2 mao б о м. 2 aun AN x 2995 
* 2 6 24 52 2195 
/ IS, %% megohin РУЗА гайг (differen. nt maker to wm 
Mean of 8 tests 2 ss 6 uw 24 ... 22 2097 
Non- Association 3/20 cable-— 
| qr 2 6 broken in 13 hrs. — — 
LM E 2 6 broken in 5 min. — — 
x MT 2 us. ОВ 24 54 3295 
| Хоп. Association 19] 15 cable — 
Mean of 6 tests 2 Bete. 5 ot 399, 
Non- Association grade 7 A cable Py, "i Axsociation muker)— 
келке les tesi 2 hus а 355 409, 
e 2 i Bene in um hrs. 0É v — 
. 2 nus. U^ due. 2% э 55 159, 
А German cable, 7/20— 
„ 2 5 broken in 12 hrs. 55 — 
„„ 2 4} - 12 „ 5 — 
F 2 4} 7 15 „ 534 — 


Prof. Schwartz's hysteresis test (Proc. I. E. E., V al. XXXIX. 
p. 31) is of great interest in this connection. 

Braiding. 

A protective serving of jute is often applied over the lead 
soaked in some preservative compound, generally of a tarry 
nature (often Stockholm tar), or the preservative niav be non- 
inflammable. Cables that are intended to be drawn into ducts 
should have this covering woven on in the form of a braiding, 
and not simply wrapped on spirally. When the serving 1s put 
on in the latter way it will often “ ruck up " when being pulled 
round a bend, and after a few feet of it have been stripped off 
it will be found impossible to get the cable any farther. Braid- 
ing increases the cost of the cable to a very slight extent for 


small sizes. It is important that the braiding be thoroughly 
jmpregnated. 


Armour. 


Armouring is of steel tape or of galvanised iron or steel wire, 
and served with two coatings of impregnated jute. Probably 
steel tape affords the better mechanical protection. 

An iron spike driven into the ground or a lusty blow with a 
pick will always pierce ordinary cable armour, and in some soils 
it rusts away very quickly, a heavy clayey soil appearing to 
preserve it best. A light sandy soil is not so good, as the steel 
is alternately exposed to water and air, which percolates 
through such a soil. Made-up” ground, especially if it 
contains ashes, is probably the worst of all. Occasionally 
the steel armouring in such ground will be found tc have com- 
pletely disappeared. W hen cables are exposed during drainage 


or other operations it is important to see that ashes and other 


This is often done 
in very wet weather when the soil taken out cannot be put back 


rubbish are not filled in round the cable. 


and rammed, owing to the elastic spongy state it assumes. 


The writer was informed recently by a man whose duty it is to 
see all openings of the road in a certain town that gas pipes 


are as à rule much more corroded than water pipes, and this 
agrees with the writer's own observations. Possibly this 
difference is due to the low temperature at which water pipes 
ате maintained. 


Graded Insulation. 


The systematic grading of insulation has been suggested bv 


various engineers, among whom are Sig. E. Jona, of Pirelli & 


Co., Milan, and Mr. O'Gorman. 
If a P.D. of, say, 10,000 volts be applied across two con- 
ductors in air, which are at such a distance apart that the air 


is just able to withstand breakdown, then if, say, a piece of 
glass be placed between, the voltage now sparks across, although 


the glass has a higher resistance to rupture than air. This is 
because the potential gradient between the two conductors 


Lead Sheath 


Insulation 


<— Conductor 


. Fic. 12 


is altered. The gradient becomes steeper in the air part of the 
insulation, which gives way ; this throws an increased strain 
on the glass, which soon breaks it down. The object of graded 
insulation is then to equalise the potential gradient in the 
dielectric of a cable to be used for extra-high-tension work, 
so that the thickness of insulation, for a particular voltage, can 
be diminished. 

Fig. 12 shows a section of a cable. The fall of potential in 
the dielectric will be proportional to the resistance of each 


layer, AB. Now the resistance of the layers varies with their 


distance from the conductor, those layers (A'B') nearest the 
conductor having the highest resistance. Therefore the rate 
of fall of potential will be greatest next to the conductor and 
diminish as one proceeds to the exterior of the cable. Conse- 
quently the layers of dielectric. next to the conductor have to 


Degrees Fahren he it. 


400 
Meygohms per Mile. 
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Fic. 13.—SuowiNao CHANGE IN INSULATION RESISTANCE OF A RUBBER- 
COVERED CABLE WITH TEMPERATURE. 


stand the greatest strain. This assumes a uniform dielectric. 
In order to make the potential gradient uniform the specific 
conductivity of the inner lavers may be made greater than 
that of the outer layers. If this be done properly a uniform 
fall of potential may be obtained from the conductor to the 
sheath, which permits of a thickness of insulation being used 
in direct proportion to the voltage. In building à cable in this 
way care must be taken not to alter materially the specific 
inductive capacity as well as the conductivity. Cables to be 
used for alternating currents may be graded by varying the 
specific inductive capacity of the different layers. 
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For considering again Fig. 12, each layer may be'supposed 
to consist of a condenser, successive layers representing so 
many condensers in series. Now the charge on a condenser is 
q—CE, where g=charge, C=capacity, E=potential. Since 
all the little condensers get the same charge, and since C 
increases for cach condenser, as one proceeds outwards from 
the conductor, E, the potential across each condenser, must 
get less the further aw ay from the conductor one goes. If by 
any means C can be made the same for each condenser, then, 
since q is the same, E must also be the same. 

The capacitv of а condenser is 

|. Ak 

dra’ 
where A=area of plates, K =specific inductive capacity, d= 
distance between plates. | 

Since А increases and d remains constant, K must be made 
to decrease in proportion as А increases. Ап example of a 
cable graded in this way was exhibited at the Milan Exhibition 
in 1906 by the Pirelli Co., of Milan, built for a working pres- 
sure of 100,000 volts (see “ Electrical Review,” July 20, 1906). 
This cable consists of 19 strands of a total section of 162 sq. mm. 
The strand is covered with a lead tube in order to produce a 
smooth surface. An uneven surface causes an increased strain 
in the neighbourhood of projecting points. 

The first layer is of rubber 2-5 mm. thick, K —6:1 
The second „. = 2-8 K 17 
The third » " 45 „ „ K=42 
The fourth 5 impregnated paper 

5-2 mm. thick, K— 4:0 

Over the paper is wound hemp and over all a lead sheath. 
The diameter over the lead is 2 * in. 

Mr. O’Gorman’s (Proc. I. E. E., Vol. XXX., p. 608) and Dr. 


Russell's (Proc. I. E.E., Vol. XL., p. 6) Papers should be referred 
to in connection with extra-high-tension and graded cables. 
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THEORY OF THE ADJUSTABLE SPEED, SINGLE-J 
PHASE, SHUNT INDUCTION MOTOR.* 


BY F. CREEDY. 


Summary. — The several methods of regulating tho speed of the single- 
phase induction motor are described and illustrated by tests on motors 
designed on the principles developed: 


The General Principles on hich all Single-phase Shunt Motors Work. 
—All practical machines of this class are developments of the 
machine shown in Fig. 1, usually known as the Atkinson commuta- 
tor induction motor. This consists of a slotted stator with a single 
distributed single-phase winding, and a drum-wound rotor fitted 
with a commutator, as in a continuous-current machine. There are 
four sets of brushes in a bipolar machine, the axis of one pair being 
parallel to the axis of the stator winding, and that of the other at 
right angles to this. though this position is not essential. At rest. 
the primary or stator winding merely induces a current in the YY 
axis (Fig. 1). hence there will be no starting torque. When running. 
a current is induced in the XX axis due to rotation in the primary 
flux along Y Y. and since this current and flux along XX are nearly in 
phase with the impressed E.M.F., they will be in quadrature with the 
flux along YY. "Therefore the primary flux can produce no torque 
in combination with the current along XX. Near synchronism, 
however. the current along YY. that is the load current. comes nearly 
into phase with the flux along XX. во that a torque will result. The 
flux along XX can be regarded as the exciting field of the motor— 
being the flux to which the torque is due—whilst the current along 
Y Y can be regarded as the armature current. 

Since the Hux along ХХ -i. e., the exciting flux—is due to the 
E.M.F. set up bv the rotation of the rotor in the primary flux, the 
former will be directly proportional to the speed. The limiting 
speed is reached when the exciting flux along XX sets up & counter 
E.M.F. E, along YY which balances the E.M.F. E. induced by the 
primary flux. just as in a continuous-current shunt motor. Hence it 
would appear that the same methods which are available for varying 
the speed of the latter should be available here. There are two of 
these methods—(1) variable voltage. (2) variable field excitation. 
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* Abstract of a Paper read before the American Institute of Electrical 
Engineers. 
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Speed Regulation.—To apply the first method to the single-phase 
motor we have merely to feed an extra voltage from the line into the 
YY axis to increase E, as, e.g., in Fig. 2. To balance E by Е, clearly. 
the motor must run faster. It is not sufficient merely to increase the 
impressed voltage to obtain this, for an increase in the primary 
flux leads to the same proportional increment of E, as of E so that 
the speed remains thes&me. At synchronous speed. the exciting flux 
becomes practically equal to the primary flux. so that E, and E are 
equal. This is the free running speed of the normal motor. Punga 
was the first to suggest this method, which is one of the most 
satisfactory. 

Sa second method. due to the author, consists of weakening the 
field along XX bv inserting an inductance or capacity in the XX 
circuit. as in Fig. 3. An inductance tends to raise the speed. and a 
capacity to lower it. This method is precisely analogous to the 
speed variation of shunt wound continuous-current motors bv field 
control. except that inductance or capacity must be used instead of 


$3 Zi 


Fio. 1. Fio. 2. 


resistance. The cause of this is that the circuit X X is almost purely 
inductive, and consequently the magnetising current which flows in 
it lags practically 90 deg. behind the E.M.F. producing it, hence to 
weaken it we use an inductance, and to strengthen it а capacity. 

There is still a third method, which consists in altering the number 
of turns in the XX circuit by putting a coil on the stator with its 
axis parallel to the X X axis which can either be connected to assist or 
oppose the rotor ampere-turns (see Fig. 4.). This method has no pre- 
cise analogue in continuous-current work. 

These three methods of speed variation are the only radically 
distinct methods which can be applied to this motor, pure and 
simple. 

The circle diagrams of the above three types of motors are then 
described and compared with the well-known diagram of the ordinary 
single-phase induction motor. The most convenient way to calcu. 


Inductance 
Fid. 3. 


Fid. 4. 


late the position of the current circle is to determine three points upon 
it, corresponding to three different speeds. 

First Method of Speed Regulation.—Discussing the motors in the 
order given above, it may be first pointed out that if E is the E. M. F. 
induced by the primary flux in the YY axis and an E.M.F.. say E,, be 
introduced by a transformer. the increase of speed will not be in the 
ratio (E+ E, )/Е, as it would be in the case of a continuous-current 
motor. because the field flux of the motor is directly proportional to 
the speed instead of being constant. The change in speed therefore 


will be proportional V E+E, 


In the deduction of the "s diagram the three most convenient 
points are (1) standstill. (2) бунак speed, (3) no load speed (/.е.. 
free running speed), 
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The determination of the current at rest is not difficult. If I, is the 
magnetising current —i. e., the current taken by the primary when no 
-current flows in the rotor. and I, be the current at standstill—then 

= l/o where a is the dispersion coefficient. 

The deduction of the other two currents is not so simple. Let E 
be the pressure induced by the primary flux in the YY axis; then 
along the X X axis, at a speed Ё times synchronous speed, there will 
be an E. M. F. E, equal to kE and in quadrature with it. Е, produces 
a current I, proportional to itself along the XX axis. The cross flux 
is due to this current, and the E.M.F. induced by this cross flux 
along XX or in other words the E. M. F. of self induction due to this 
current, is represented in Fig. 6 by 1. X. Further. due to the rotation 
of the armature this cross flux produces а back E. M. F. along the YY 
axis equal to Ei. This oppos:s E and forms the counter E. M. F. 
of the motor. It is shown as E, in Fig. 5. The resultant E, of E ard 
E, is the E. M. F., which causes the current to flow through the loca! 
impedance of the YY circuit. If the phase difference between E ard 
E, were neglected, E; would be cqual to (1— &) E., since Е, = КЕ and 
E. KE = КЕ. 

The action described above. however, is not the only one taking 
place. In addition to the main flux interlinking both primary and 
secondary along Y Y, there is the secondary leakage flux proportional 
to the current along this axis, and interlinking the secondary only. 
Clearly all the arguments which apply to the main flux must also 
apply to this secondary flux, so that a precisely similar diagram can 
be drawn. | 

By extending the above and deducing the circle-diagram for the 
single-phase induction motor, it can be shown that the current at 


synchronous speed—21, + f. The magnetising current I, of course 


lags nearly 90 deg. behind the impressed E.M.F.e and E,/R is in 
phase with it ; therefore the addition must be made vectorially. The 
secondary current at no load is k*I,, so that adding the primary 
magnetising current, the primary current at no load — (1 + &?) . 1,. 


Fig. 6 shows the circle diagram drawn through the three points 
calculated, OA=standstill current, ОВ = current at synchronous 
speed, OC=current at no load, DP secondary current. The 
torque will clearly be proportional to the product of the secondary 
current DP and the flux along the X X axis, multiplied by the cosine 
of the angle between them. This flux, like the back E.M.F., is 
nearly in phase with the primary E.M.F., differing from it by a small 
angle due to the secondary resistance. It is shown in the diagram 
as OF, and is, of course, proportional to the speed. Hence if a line 
DG be drawn perpendicular to OF and passing through OD, the 
torque will be proportional to PN x K, the same construction as in 
the ordinary single-phase induction motor. 

It is easy to show, moreover, that CP—AP is approximately equal 
to 02 — k? where kẹ is the no load speed--synchronous speed. This 
is all that is necessary in order to find out the characteristics of the 
motor. 

From a comparison of the diagram of this motor with those of the 
single-phase and polyphase induction motor, it appears that the 
shunt motor excels the latter types both as regards overload capacity 
and power factor. Moreover the overload capacity can be adjusted 
at will by the designer without changing the flux. In fact this motor 
is more closely analogous to the continuous-current motor in that the 
output is not limited by the breakdown point, but by heating and 
sparking. The power factor may also be controlled by the same 
means as the breakdown point. viz., by varving К. 

The principal lesson which the comparison of the circle diagrams 
teaches, is that in this {уре of motor the power factor and overload 
capacity are independent of the leakage coefficient, which determine 
both in the case of ordinary induction motors, "This gives the 
designer considerable freedom in the choice of the number of slots, 


—— 
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air-gap, &c. In fact, in the writer's opinion it is probable that a 
motor of this type might be made to operate fairly well, if built with 
salient poles. 

The above method can easily be shown to be unsuitable for reduc- 
ing the speed below synchronism. 

Second Method of Speed Regulation.—Coming to the second type 
of motor, in which the speed is regulated by inserting reactance in 
the field or XX circuit, it is found that the relations of trans- 
former E.M.F., back E.M.F. and current in the ҮҮ axis are just the 
same at its no-load speed as in the ordinary single-phase motor. The 
current therefore will have the same value ; that is the current along 
ҮҮ will equal that along XX at synchronous speed. The diagram 


is then identical with that of the single-phase induction motor, 


save that the noload speed is different. The torque characteristics, 
overload capacity, &c., will be just as in the ordinary induction 
motor. Hence this machine will work best when compensated. 

The Third Method of Hegulation.—In this case there is а coil 
parallel to the X X circuit, and connected in series therewith. As in 
the last type of motor, the current in the YY axis at no load is equal 
to the stator magnetising current, and consequently the stator no- 
load current is equal to double this latter, just as in the ordinary 
single-phase induction motor. The circle diagram is also identical 
with that of the induction motor, as with the last type discussed, 
save that the speed construction gives also here (k,*— k?) instead of 
(1— 4). The present method probably supplies the best means of 
lowering the speed, but its scope is limited on account of the current 
along XX being proportional to the inverse cube of the speed ; so 
that a drop of 20 per cent. in speed, means doubling the current in 
the XX axis. 

The foregoing investigation shows that there is no thoroughly 
practical method of lowering the speed, although there are several 
good ways of raising it. 

Commutation.—The commutation of the various types of motor 
discussed above must be examined before any decision as to their 


feasibility can be arrived at. Consider first the commutating coils 
under the YY brushes. There will be three E. M. F. s induced in these: 
the reactance voltage, proportional to and in phase with the current ; 
the E. M. F. of rotation due to the commutating coil cutting the flux 
along the Y Y axis, and the transformer E. M. F. set up by the pulsa- 
tion of the flux along the XX axis. The flux along YY also induces 
an E.M.F. of rotation in the XX axis, similar to that induced in the 
coil undergoing commutation. This E.M.F. will obviously merely 
differ from that induced in the latter coil by the ratio of transforma- 
tion between the rotor and the coil undergoing commutation. 


The flux along ХХ induces a similar transformer E.M.F. in the XX 
circuit likewise differing from that induced in the short-circuited coil 
by the ratio of transformation. The two E. M.F.'s induced in the XX 
circuit counterbalance one another at every speed, of course, and it 
follows that the similar E. M. F.'s induced in the coil undergoing com- 
mutation do so also. "This leaves only the reactance voltage which 
also exists in the continuous-current machine. Hence so long as the 
XX brushes are short.circuited the commutation under the YY 
brushes is the same as in a continuous-current machine. Now the 
ҮҮ brushes carry the main current whilst the XX brushes onlv 
carry a small magnetising current. so that when speed variation is 
obtained by voltage contro! good commutation may be expected. 
If, however, extra turns or a rcactance coil be inserted between the 
XX brushes. the difference between the Е.М. F. of rotation and the 
transformer E.M.F. will be equal to the actual external voltage 
between the X X brushes multiplied by the transformation ratio. 


Now consider the commutation coils under the XX brushes. The 
axis of these coils is parallel to the Y Y axis just as the axis of the 
coils under the Y Y brushes was parallel to the XX axis. The E.M. F. 
of rotation and the transformer E. I. F. induced in these coils then 
correspond to the induced and counter E. M. F. E and E, discussed 
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above. In a simple induction motor these approximately balance 
one another at no load. Hence in the simple commutator induction 
motor the commutation under the X X brushes is like that of a con- 
tinuous-current machine at, and in the neighbourhood of, the no 
load speed. If, however, an external E.M.F. is inserted in the 
YY axis, say, such as to increase the induced E.M.F. E, then the 
counter-E.M.F. E,=E+E,. As before the resultant of the trans- 
former and rotation E.M.F.s in the coils undergoing short-circuit in 
the XX axis equals E,— E= E, multiplied by the transformation 
ratio. Thus we can generalise as follows: The resultant induced 
E. M.F. (excluding reactance voltage) in the coils undergoing commu- 
tation under two opposite brushes of а commutator induction motor 
is equal, in the neighbourhood of no load speed, to the E.M.F. 
between the alternate pair of brushes multiplied by the transfor- 
mation ratio between the rotor and coil undergoing commutation ; 
hence a potential difference between any two alternate brushes will 
tend to make the alternate pair spark. То obtain а given rise of 
epeed, therefore, with the least sparking voltage, both pairs of brushes 
should have equal potential differences. 


Ex periments.—The author then proceeds to describe experiments 
carried out by Mr. Punga and himself. The first motor was built for 
II H. r., 220 volts, 40 cycles, and arranged as shown in Fig. 4 in 
addition to which & compensating coil also was used. "There were 
three speeds, synchronism and two speeds above synchronism, and it 
was found that with constant compensation the power factor 
remained nearly unity throughout. The slip from no load to full 
load was considerable, whilst the efficiency was low. Commutation 
was good throughout. 

The second motor was a 5 H.P. machine at 220 volts, 50 cycles, and 
was arranged for varying the speed by the use of self-induction. 
(Fig. 3). It was found that the use of inductance in the field circuit 
diminished the power factor, во that variable compensation becomes 
necessary with this method of speed variation. The commutation 
was good at all loads and speeds, but the full-load efficiency averaged 
only 63 to 65 per cent. The slip between no load and full load was 
again high. 

The third motor had four poles and operated on 400 volts at 25 
cycles. Speed variation was accomplished both by armature voltage 
control and by field variation. A wide range of speed was covered— 
viz., about 2] to 1—and the high slip characteristic of the older 
motors was eliminated. The upper limit of speed was set by the 
circumferential speed of the commutator, which above 1,400 revs. 
per min. gave rise to considerable vibration and consequent spark- 
ing. The lower limit was due to the abnormal increase of the current 
in the cross or magnetising brushes, which, below about 600 revs. 
per min. gave rise to excessive heating and severe sparking under 
these brushes. The speeds between 600 and 1,000 revs. per min. were 
obtained by field regulation, whilst above 1,000 revs. per min. were 
obtained by using armature voltage control in addition. The 
efficiency of the motor has not yet reached a commercial figure as it 
did not much exceed 70 per cent., but a recalculation of the motor 
showed that it could be redesigned to have a full load efficiency of 
78 to 80 per cent. at any speed above synchronism. 


Dr. A. Fraenckel à Experiments.—Mention was also made of the 
experiments carried out by Dr. Fraenckel at Carlsruhe, and published 
in his Doktorarbeit” entitled, «Der einphasige kompensierte 
Nebenschluss-motor."* This Paper contains a theoretical discussion 
of the compensated shunt induction motor, running at synchronism, 
and of the same motor when the speed is adjusted by means of a coil 
at right angles to the main primary winding. The experimental 
machine was built for 8 H.P. at 200 volts and 50 cycles, and had four 
poles. 

The motor ran sparklessly at all speeds, except the very highest 
(1,900 revs. per min. on noload), when there was considerable 
sparking at full load and overloads. The power factor was nearly 
unity at all speeds, whilst the full load efticiency ranged from 70 to 
76 per cent. The speed adjustment was obtained from about 20 
per cent. below synchronism to 25 per cent. above. 


Electric Lighting in America.—According to the Elec- 
trical World," it is estimated that electric light is used by 
700,000 American households, out of a total of 8,500,000 
households. In communities where electric light is available, 
the proportion is somewhat less than 10 per cent. 


* In the curves reproduced from this Paper Mr. Creedy refers to Fra- 
enckel's motor. It would have been better, however, to have called it 
Arnold and La Cour's motor (as is done by Dr. Fraenckel in his Dokto- 
rarbeit), for it was based on the patent taken out by the latter.—Ep. E. 


669 


VIBRATORS AND RECEIVERS FOR SHORT ELECTRIC 
WAVES.* 


BY H. W. WEBB AND L. E. WOODMAN. 


Summary.—The investigations here described were undertaken to 
find such definite relations between the dimensions and properties of 
vibrators and receivers used in measurements with short electric waves, 
as would make possible a more systematic procedure in future investi- 
gations. A non-selective receiver was used, and the relation between 
wave-length and dimensions of в rod vibrator and modified Righi 
vibrator ascertained. 


In the past it has been customary to construct vibrators and 
receivers of any arbitrary form, and to determine separately the 
properties and the wave-length corresponding to each. It seemed, 
then, of great importance to eliminate this chance procedure by 
determining how the wave-lengths depended upon the dimensions 
and other details of vibrators and receivers, and to find the absolute 
value for certain definite standard forms, which could be reproduced 
at any time from given data. In addition, the solution of several 
minor problems was attempted. 


Method of Measurement.—The greater part of this investigation 
was based on wave-length determinations made by the Boltz- 
mann mirror interference method. The essential feature of this 
method is the use of two plane parallel mirrors, which split tho 
beam from the exciter, ог “ vibrator as we shall call it, into two 
equal parts with а difference in path depending upon their relative 
displacements. The two reflected beams then fall on a “ collect- 
ing mirror, which brings them to a focus on the receiver. The 
method used in this work differed fundamentally from that employed 
by most of the earlier workers, in that а non-selective or untuned 
receiver was used in place of the selective or tuned receiver. 

It has always been found that the wave-length measured by the 
tuned receiver method depends mainly on the receiver and only 
slightly on the emission of the vibrator, which indicates tbat the 
result depends mainly upon the accuracy of the tuning, and that 
any error here will introduce an equal 
error into the wave-length measure- 


= ment. In the course of the present 
L L study, it was found that the tuning 


process, unchecked, oftener than not 
gave untrustworthy results, and this 
is one probable cause of many of the 
discordant results found in earlier work. 
This difficulty is avoided with the non- 
selective receiver and the wave-length 
determined is a function of the vibrator only. The disturbing 
factors and the difficulties of measurement are greatly increased 
by its use, but with proper care satisfactory and consistent 
results were obtained, which was not the case when tuned receivers 
were used. 

In seeking for a suitable non-selective receiver the effect of a 
resistance on the selective qualities of a resonator was investigated, 
and it was seen that the introduction of large resistances did not 
greatly increase the non-selectiveness. The form which was finally 
adopted consisted of à Klemencic receiver, the length of which was 
10 or more times that of the average tuning,“ or resonance length 
corresponding to the wave-lengths measured. The non-selective 
action of this arrangement is due to two causes :—(1) The absence 
of standing waves because of the rapid damping of the exciting 
wave; (2) the overlapping of the broad resonance maxima of 
neighbouring wave-lengths. 

A pparatus.—The arrangement of the non-selective receiver is 
shown in Fig. 1 (a). The two collinear antennæ, or wings AB, were 
strips of copper foil, 0-15 mm. thick, 3 mm. wide, and 35 cm. long, 
making the total length of the receiver 70 cm. A wooden support, 
L, held the wings in position, their inner ends, which were 1 mm. 
apart, being attached to a wooden block, A, glued to the support, 
while their outer ends were drawn tightly over similar blocks, B. 
The thermo-couple joining the inner ends of the wings was made of 
commercial iron and constantan wires, 0-04 mm. and 0-025 mm. in 
diameter, respectively, or, when a greater sensitiveness was required, 
of platinum and constantan wires of smaller diameter. The arrange- 
ment of the lead wires originally used by Klemencic was found more 
satisfactory than that employed by recent writers. Instead of 
attaching the leads from the galvanometers to the free ends of the 
thermo-couple wires, they were connected directly to the lower side 
of the wings, W (Fig. 1, b). For very sensitive receivers a platinum- 
constantan couple of wire about 0-0045 mm. in diameter was used. 
The platinum was obtained from platinum-cored silver wire. For 


* Abstract of an article in the “ Physica! Review.” 
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the constantan a piece of the commercial wire, 0:025 mm. in diameter, 
was dissolved by repeatedly dipping into warm concentrated nitric 
acid, until a finely pointed end- was obtained. With the aid of a 
binocular microscope, this was soldered to one of the copper strips 
with the pointed end extending about 0-5 mm. The platinum wire, 
soldered to the second strip with about 1 mm. free, was then bent 
зо as to make a spring contact with the end of the constantan, and 
the two metals were welded together by passing а very small electric 
spark to the copper wings. The sensitiveness of such a junction was 
about 15 times greater than one made with the larger iron and con- 


Fic. 2. 


stantan wires with a welded junction. The use of the non-selective 
receiver greatly increased the difficulty of measurement. In all this 
work a control or check receiver, placed near the vibrator, was 
used to eliminate the errors due to the variations in the emitted 
energy. 

The arrangement of the interference apparatus is shown dia- 
grammatically і in Fig. 2 (a, plan; b, elevation). The “ collecting 
mirrors M and N, at the foci of which were, respectively, the vibrator 
V and the receiver R, were cylindrical-parabolic with horizontal 
axes, ap. rtures 70 cm. by 72 cm., and focal-length 36:0 cm. 


| 
‘ 


ee ws am ae ee ee «à аш» ew AP a 


Fic. д. 


Two different tvpes of vibrator were used in this investigation, the 
evlindrical ог “тоа” vibrator, consisting of two metal cylinders 
placed end to end and separated by a very thin film of oil, and a 
modified form of Righi vibrator. The former was selected as more 
suitable for an extended study А convenient shape was arbitrarily 
chosen, which we shall call the“ standard rod vibrator,” and to 
which all the measurements of wave-length will be referred. Fight 
different sizes were used. The proportions between the dimensions 
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are given in the following scheme (cf. Fig. 3):—Total length of 
vibrator, /—8 x diameter, d. Length of dielectric, s, parallel to 
the axis of the cylinder, and consisting of 1 part oil, 2 parts wood- 
fibre— 3 xdiameter. Width of dielectric, w, perpendicular to the 
axis—3 x diameter. The details of the construction of the rod 
vibrator are given in Fig. 3, (a), (b), (c). The circular brass rods B were 
cut off plane at their free ends, while into the inner ends of each a 
steel sphere of the same diameter was set in such а way that only one 
hemisphere was exposed. The spheres were soldered into their 
Sockets, being removed and again soldered into place, whenever 
fresh sparking surfaces were required. The rods were supported 
by fitting them into holes drilled in wood-fibre plates F. The wood- 
fibre screw S served for the rough adjustment of the length of the 
“© oil-gap," as we shall call the distance between the hemispherica 
ends of the rods. For the final adiustment the brass screw and nutl 
K were employed. All the measurements described in this Paper 
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refer only to vibrators with oil-gaps less than 0-1 mm. in length. 
This is important as an air-gap at thc centre in place of the oil-gap, 
or an oil-gap several millimetres in length, introduces new conditions. 

The measurement of wave-lengths by the system of mirrors 
described above is attended by several difficulties and sources of 
error. Among the most important of these is the disturbing action 
of the collecting mirrors, especially when a non-selective receiver is 
used. With both mirrors of the cylindrical-parabolic type, the 
wave-length curves were much more regular, and this combination 
was used for the greater part of the measurements. The disturb- 
ances were not wholly avoided, but their effect could be largely 
eliminated by averaging the results over a great range of wave- 
lengths. The symmetry of the apparatus was found to be of very 
great importance in obtaining correct results. The two collecting 
and the two plane interference mirrors should be adjusted and 
aligned geometrically with great care. But it proved to be of much 
greater importance to adjust the apparatus so that an equal amount 
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of energy was reflected from each of the plane mirrors in its zero 
position. 

Definition of the Wave-length.—The quantity termed the wave- 
length in these measurements was determined by averaging the 
two values found from the distances between the central maximum 
on the interference curve and the first maxima on either side. and 
the single value found from the distance between the first minima 
on either side. Thus, in Fig. 4, we have X= 1(CA c CE + BD). 


-a — — А — — 


— ————O — ————— = — 


THE ELECTRICIAN, FEBRUARY 4, 1910. 671 


Rod Vibrator.—The results of the measurements of the wave- 
"lengths emitted by the standard cylindrical or rod vibrators are 
shown in Fig. 5. The curve is a straight line passing through the 
origin, showing that the wave-length is in exact proportion to the 
dimensions of the vibrator. The mean value for the ratio l for 
the eight vibrators is 2-40. The results are of two-fold importance ; 
first, because they prove a linear relation between the dimensions 
aud the wave-length of a vibrator with constant relative dimensions ; 
апа second, because they enable us to obtain any desired wave- 
length by constructing & vibrator whose form and dimensions are 
given by the relations in Fig. 3. Investigation showed that the 
‘wave-length was independent of the length and position of the air- 
gaps ; that the dielectric is practically ineffective if its length is less 
than one-fourth the total length of the metal, but that the effect 
"becomes more and more marked for larger values; the relation 
between the wave-length and the diameter of the rods, for a given 
length of vibrator, may be represented by the equation, 100A / 
= 60(d;1 —0-125), where A is the actual change of wave-length. 
Right Vibrator.—For the purpose of obtaining further statistics 
-of the relation of the wave-length to the dimensions of vibrators, a 
Righi vibrator of special form and construction was next studied. 
"The relation between the wave-length and the diameter of the 
‘spheres is shown in Fig. 6. No change in the wave-length was 
observed as the length and position of the air-gaps were altered. 
'Small variations in the dimensions of the dielectric are not sufficient 
-appreciably to affect the wave-length. The results of observations 
-on the size of the oil-gap are given by the curve c in Fig. 6, the 
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-ordinates representing percentage change of tuning length (i. e., also 
of wave-length), and the abscisse the corresponding length of the 
oil-gap in millimetres. It is probable that the dotted line more 
near,y represents the relation than the full curve. The tuning 
-curves, taken with steel, brass, and aluminium spheres in the vibrator, 
coincided with one another almost exactly, showing that the emission 
was independent of the nature of the metal. 

Energy and Damping.—The energy emitted by a vibrator with 
-constant relative dimensions was approximately proportional to 
the square of the wave-length. This was true for“ both types of 
vibrator. The energy corresponding to a given wave-length was 
very nearly the same for both types of vibrator. The relation 
‘between the length of the oil-gap and the emitted energy was care- 
fully studied with the standard Righi vibrator. The mean of 30 
measurements showed the energy to be inversely proportional to 
the length of the gap. In both types of vibrator the energy emitted 
was found to be practically independent of the length of the air- 
.gaps, within the limits 3-7 mm. No difference in the energy was 
-observed when spheres of brass or aluminium were substituted for 
the steel. With zinc spheres the energy was much smaller for the 
same initial length of oil-gap, but this was doubtless due to the 
extraordinarily rapid pitting of the soft metal, which caused a 
-decrease of 75 per cent. in the emission during the first five dis- 
-charges. The action of the steel, brass, and aluminium spheres was 
very similar. However, the life of the surfaces of the commercial 
. Steel spheres appeared to be somewhat longer, and furthermore their 
high polish and exact form and size made them much the best for 
-continued work. The energy varied with the oil used in the vibrator. 
With paraffin oil it was nearly 30 per cent. greater than with olive 
oil. This was due to the greater potential required to break through 
the layer of paraffin oil separating the sparking surfaces. With a 
constant length of cylindrical vibrator, the energy was approxi- 
,mately proportional to the diameter of the rods. 


If + is the logarithmic decrement, the average value of ү for rod 
vibrators was 1-28. With the Righi vibrator, steel spheres 1-9 cm. 
in diameter, the average v— 1-30. With spheres 0-95 cm., 2:54 cm., 
and 3-18 cm. in diameter, y was 1-48, 1-41, and 1-75, respectively, 
but these higher values were no doubt due to mirror disturbances. 
With 1:9 cm. brass spheres ү was 1-33, with zinc 1:34, and with 
aluminium 1-28. The average for these three metals was 1-32, 
approximately equal to the values for steel, showing that the nature 
of the metal did not affect the damping appreciably. No difference 
in v was found for different lengths of oil-gap up to 0-135 mm. 
From the wave-length curves taken with & tuned main receiver, the 
computed values of v were approximately equal to 0-50, agreeing 
with the results of Klemencic and Czermak. As already pointed 
out this value for ү has no real significance, since it depends on the 
damping of the receiver as well as on that of the vibrator. 

Standard Receivers.—We have thus far considered the properties 
of what has been called a standard vibrator. We shall next consider 
the receivers in resonance with given wave-lengths. For this pur- 
рове a standard receiver " was constructed, with form and dimen- 
sions arbitrarily chosen, but based on previous experience. As in 
the standard rod vibrator, the essential relative dimensions of the 
standard receiver were maintained constant, as its size was altered, 
The details are given in Fig. 7. The copper wings A were flat strips. 
fastened with wax to a hard rubber base, D. In the “ constriction 
gap" C between their inner ends was the thermo-junction. The 
dimensions of the standard receiver are given by the following 
relations :—Length of dielectric, s=} length of corresponding 
standard rod vibrator, =0-104\ (approximately гъ) = approximately 
l/4. Depth of dielectric, л — 3:0 cm. for all sizes; thickness of wings, 
(— 0-015em. for all sizes; width of wings, w— 1s; length of constric- 
tion, c= 4,8. Diameter of thermo-couple wires in constriction: iron, 
0-004 em.; constantan, 0-0025 cm. 
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The first step in determining the properties of а standard receiver 
was to find /, the resonance length corresponding to а given wave- 
length. This was attempted by the usual method of tuning curves, 
with unsatisfactory results. The first great difficulty was the dis- 
tortion of the tuning curves by the vibrator and receiver mirrors. A 
series of tuning curves were taken without mirrors, with the vibrator 
and receiver 150 cm. apart and the check receiver above the vibrator 
as before. The results were still inconsistent, but agreed within 
5 per cent. with the correct values subsequently found by another 
method. 

The average value of the ratio of the wave-length А to the reson- 
ance length / for three receivers was found as 2-30. 


“Tuned Receiver Wave-length" Method.—A new method was 
sought, which would give consistent and definite results, and was 
finally found in the ` tuned receiver wave-length " method, in which 
the special form of receiver under investigation was put in place of 
the non-selective receiver in the interference apparatus (Fig. 2), 
and the tuned receiver wave-length” L determined from the 
resulting wave-length curve. Without altering the vibrator, the 
receiver was then varied, and the effects of the change found in 
terms of L. In this way it was possible to study accurately and 
rapidly the relations of the receiver to the incident wave-length and 
the conditions affecting its action. 

Effect of Varying the Relative Dimensions.—Summing up the 
results obtained with the standard receivers, we have L—4-—2-30/ ; 
for changes in length of dielectric, IL O when s< 1.4; for changes 
in width of wings, AL=0-055A w; for changes in thickness of wings, 
AL=0-007A¢; for changes in length of constriction, AL — 0-025 Ac, 
the variations \ being expressed in percentages of the corresponding 
dimensions of the standard receiver. In applying these data to 
receivers of other than the standard form, it must be remembered 
that the corrections determined are only applicable in a very limited 
cange. 
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Ratio of Length to Wave-length. —By both the tuning and wave- 
length method the value found for the ratio X at the resonance 
length was 2-30, which differs from that found by other observers. 
The theoretical values deduced by Poincaré and by Abraham were 
approximately. equal to 2-00. Macdonald’s theory gave 2:53, and 
the work of а number of subsequent experimenters appeared to 
confirm this value. Willard and Woodman found that for three of 
the four cases tested this ratio was approximately correct. А. D. 
Cole obtained as an average of five determinations the value 2-52, 
&nd Blake and Fountain the value 2-47. In all of these determina.- 
tions the wave-length was measured by a tuned receiver, so that 
they were subject to the errors of tuning already considered. How- 
ever, even if we assume that the results were free from such objec- 
tion, they have no real bearing on the theoretical conclusions, since, 
as has been shown, the relative dimensions of the receivers used 
affected the resulting ratios, which should have a differcnt value for 
every different form of receiver. For free linear resonators, consist- 
ing of strips of tin-foil 0-2 cm. wide and 4-4 cm. long, Blake and 
Fountain found the ratio I= 2-235. This is in good agreement 
with the present results. 


ELECTRICAL EQUIPMENT OF SMITH'S DOCKS, 
NORTH SHIELDS. 


The equipment of a ship-repairing works presents many points of 
similarity to that of a shipvard proper. but there are also many 
points of difference. The North Shields branch of the Smith's 
Docks Co. consists of three dry docks. ranging from 300 ft. to 
435 ft. long, and two pontoon docks. 365 ft. and 435 ft. long respec- 
tively. In addition, there is an extensive shipyard for building 
steam trawlers. medium-sized cargo boats. and other small vessels, 
while across the river at South Shields a further set of three drv 
docks for repairing purposes is in operation. The Company carries 
on one of the oldest ship-repairing industries in the kingdom, 
although it has been known by its present name only since 1891. 
The success of the firm is probab!y due to the fact that its policy has 
always been to keep up with engineering progress, and even before 
the year mentioned electricity was being used to pump out one of 
the floating pontoons. This was before the days of municipal supply. 
so that a private plant was put down to operate the pumps elec- 
trically. 

Last year, on the advice of Mr. C. W. Fairweather, consulting 
electrical engineer to the firm, it was decided to take an electric 
supply from the Tynemouth Corporation electricity department. 
The steam plant was scrapped, the hydraulic and pneumatic systems 
were operated electrically, and, wherever possible without incurring 
too much expense in changing over existing electrical machinery, a 
three-phase supply system was introduced. Where this was not 
possible, a continuous-current supply was taken from the town 
mains. The result is that owing to the almost unlimited amount of 
power available. all three docks can be used at one time. This 
means that three ships can be docked together, whereas it was 
tormerly necessary to hold one ship back in order to spread the 
pumping over a longer period and lighter duty. 

The system of electrical distribution is divided between a con- 
tinuous-current supply from the Tynemouth Corporation power 
station, which is now being operated as a transforming station for 
converting the high-tension three-phase bulk supply obtained from 
the Newcastle-upon-Tyne Electric Supply Co. to a three-wire low- 
tension direct-current distribution at 440 and 220 volts, and a three- 
phase 40-period supply. The sub-station for this latter supply is 
erected on the premises, and the three-phase motors which are 
operated from this centre are. with the few exceptions mentioned 
later, of the squirrel-cage induction type. 

In connection with the pumping of the two large graving docks 
mentioned above. a pump room is installed on the pier between the 
docks, the whole of the plant being underground. The installation 
consists of two main twin horizontal Worthington pumps. each of 
16 in. diameter. direct driven bv а 150 н.р. motor, an 8 in. drainage 
pump. operated by a 25 H.P. motor. whilst a 174 H.P. motor operates 
an 8 in. delivery ballast pump. and a 2 H.r. motor drives a small 
priming pump, the motors being in each case of Westinghouse 
manufacture and of the three-phase tvpe. The lighting for this 
room is taken from one phase to earth. 

It has been found possible to empty the smaller of the two docks 
completely in 1} hours when using both sets of pumps. while the 
larger one takes 2 to 24 hours. according to the size of the vessel 
which is being docked. For opening and closing the gates of both 
these docks a capstan made by Messrs. Clarke, Chapman & Co. is 
из d. the drive being accomplished by а 25 н.р. slip-ring motor. P^ 

In connection with these docks. a jib crane of 15 tons capacity 


at a radius of 45 ft. is also operated by four three-phase motors of 
30. 20, 20, and 10 н.р. rating for lifting. derricking, slewing and 
‘traversing respectively. On this pier is also a fitters’ shop driven 
by а 30 н.р. Westinghouse motor. The supply for this crane is 
taken from a plug box some 10 yards away through a flexible 
armoured cable to the crane, and fed' through a hollow vertical 
shaft, on which the crane superstructure rotates, to slip-rings, from 
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which it is taken to the switchboard. Each gear is equipped with 
an electromagnetic and foot brake for use in case of emergency. 

The other purposes of the three-phase supply are for operating 
20 H.P. and 15 н.р. Westinghouse motors respectively for punching 
machines erected in the open for working large plates, the motors 
being mounted on the top of the machines and supplied by an 

overhead pole construction as shown in Fig. l; also two 65 H. P. 


Fic. 2.— AIR Compressor Room. 


Westinghouse slip-ring motors for driving air compressors, which 
supply power for working pneumatic tools for the ships being 
repaired in the docks. Each of these slip-ring motors is controlled 
automatically by a liquid starter operated by a small motor which 
is thrown on and off the line by a switch controlled by the air pressure in 
the air receiver. The pressure at which this switch operates can be 
adjusted by altering the weights attached to the movable blade ot 
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the switch. Fig. 2 illystrates the air-compressor room, and shows 
this automatic gear very plainly. 

A direct-current supply, obtained trom four services direct trom 
the Corporation mains, is used for driving motors for the blasts in 
the coppersmiths’ and blacksmiths’ hearths and for the machine 
tools. Continuous current is also used for the flame arc lamps 
installed throughout the yard for outside lighting and for the enclosed 
lamps for inside illumination. | 

In the shipyard, which forms the middle section of the area 
covered by the firm, a number of tools are driven by direct-current 
motors. Among the heavier machinery may be mentioned a 
joggling machine driven by a 40 н.р. direct-current motor, a large 
punch and shears driven by a Westinghouse direct-current motor, 
shown in Fig. 3, and large mangles for straightening plates operated 
by a 17 н.р. direct-current motor. As the work on the last machine 
is very fluctuating, a large-scale ammeter is installed in view of the 
man using the controller, so that he can regulate the rate at which 
work ig being done. A fine plate-planing machine, 22 ft. in length, 
is drwen by a 30 н.р. Westinghouse alternating-current motor. 
Close to this machine is a drilling and counter-sinking machine for 
working on the plates, driven by a 71 н.р. alternating-current motor. 

Àn interesting feature in the shipbuilding department is the 
main switchboard controlling the power circuits. This is fixed on 


Fic. 3.— ELECTRICALLY-DRIVEN PUNCH AND SHEARS. 


a platform 30 ft. above ground and is closed in from the shop by 
glass windows, so that the operator has a ful] view of every machine 
in the department. Double-pole fuses and switches are provided 
for each circuit, together with main switch and fuses, and the 
necessary voltmeters and ammeters. 

At the entrance to the pontoon department is situated No. 6 
graving dock, which is used for docking the smaller boats. The 
pumping equipment, which is capable of emptying the dock in 
about 24 hours, is contained in an underground room at the side of 
the dock and consists of a centrifugal pump, with a capacity of 
6,000 gallons a minute against a head of 26 ft., direct-connected to а 
70 н.р. Westinghouse vertical alternating-current motor operated by 
an auto-starter, and small draining and priming pumps direct-driven 
_ byalternating-current motors. An interesting feature in this depart- 
ment is a travelling jib crane on the wharf side. It wasconstructed 
by Messrs. Ransomes & Rapier to lift 25 tons at a radius of 433 ft., 
and is operated by four direct-current motors, 40 H.P. for the hoist, 
20 K. P. for derricking, 10 н.р. for travelling, and 15 н.р. for slewing. 

An extensive fitting shop is in operation in connection with the 
pontoons, some of the machines, such as lathes and drilling machines, 
being ot considerable power. Amongst these may be mentioned a 
four-tool lathe with а bed taking work up to 40 ft. in length, and а 
planing machine for work 10ft. by 4ft. These two machines, 
together with three other lathes. are operated by a 50 н.р. Westing- 
house induction motor, which also drives, by means of а rope belt 
and friction clutches, a 20-ton overhead travelling crane. The 
smaller machines in this shop are driven from a shaft by a 30 H.P. 
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motor, whilst the joiners' shop, which is used for ship repairing work, 
is operated by а 15 H.P. motor. 

In the hydraulic house, adjacent to this department, is installed 
a pump for working the accumulator for the hydraulic system of 
the works, which is maintained at a pressure of 900 Ib. per square in. 
The pump is driven by an 85 H. r. slip-ring motor, provided with an 
automatic liquid starter for starting against load and controlled by 
the rise and fall of the accumulator. A 50 H.P. alternating-current 
motor drives the compressor for the pneumatic hammers and 
riveters in the docks, which are supplied at a pressure of 40 lb. per 
square inch. There are. amongst other heavy machinery in the 
pontoon department, a fine set of rolls by Messrs. Hugh Smith & 
Sons, capable of taking plates up to 30 ft. in length, driven by a 
95 H.r. direct-current motor. In this section the same arrangement 
of main switchboard is adopted, namely, an elevated gallery at such 
a height that the whole of the machinery can be seen at one time by 
the operator, isolated from the dirt and dust of the shop by glass 
partitions. For the purpose of pumping out pontoons Nos. 7 and 
8. electrically-driven pumps are also installed. 

The whole of the alternating-current equipment, consisting of 
three-phase motors, auto-starters (which are of the oil-immeresd 
type). controllers and automatic liquid control and electromagnetio 
brake gears, was supplied by the British Westinghouse Electric & 
Mfg. Co., whilst the wiring was carried out by Messrs, Warren, 
Beattie & Co., of Middlesbrough. 


REGULATIONS FOR ELECTRICITY IN MINES, 


The well-known Regulations of the Verband Deutscher 
Elektrotechniker for electrical installations have, during 1909. 
received certain additions relating speciallv to electrical work 
in mines. No special regulations have been issued for this 
purpose, but the existing Regulations have been modified or 
added to where the requirements of mining electrical equip- 
ment demanded it. In the following paragraphs we give an 
abstract indicating the principal directions in which modifica- 
tions have been made to the existing Regulations* :— 


lt is stated that explosive areas are to be taken as those defined 
as such in the mining regulations. With regard to earthing, it is 
recommended that several earthing positions be used and that 
they should be in as damp places as possible. Protecting the cables 
by means of cardboard or other low insulating material is for- 
bidden, though the use of wood is permissible. In the case of high 
voltages the protection is to be so arranged that it cannot be removed 
without the aid of tools. In places where it is very damp and there 
is а large amount of dripping water, the usual regulations with 
regard to insulation need not be complied with, but care must be 
taken that the equipment is kept in as good a condition as possible. 
Slabs of marble, slate and similar material are only to be used when 
properly impregnated. If the pressure exceeds 500 volts they must 
only be used when placed under the surface of oil. 

With regard to switch and distributing boards those which have 
at the back only cable connections, bus-bars and other similar 
apparatus, and which can only be got at by authorised persons, 
may have spaces behind them not less than 2 ft. in depth. Care 
must, however, be taken that there can be no accidental contact 
with the live parts. High voltage enclosed switches whose position 
cannot be gauged must he provided with separating pieces «o that they 
cannot be put on inadvertently. Lampholders fitted with switches 
are not to be used in mines Glow lamps and lampholders may 
only be used on high-tension circuits when they are supplied from 
continuous-current railway or power circuits. In this case, pro- 
perly insulated holders and. protecting baskets must be used. In 
mines, glow lamps which are within easy reach must have their 
holders and other metallic parts protected by proper glass covers 
which wholly surround the holders. This covering is not necessary 
when the outer part of the holder is made of insulating material 
and contact with the current carrying parts is thereby wholly 
avoided. Arc lamps are not to be used on high-tension circuits. 
Conduits which are intended to carry two wires must not be less 
than iin. in diameter. The smallest permissible section for 
copper wires feeding lighting circuits is 0-0016 sq. in., and for insu- 
lated wire on insulators 0-004 sq. in. All metallic protective cover- 
ing is to be earthed, while flexible cable used for portable purposes 
is to be provided with a special covering, which if of metal must 
be earthed. ; 

Bare wires must only be used for supplying traction equipment. 
Wires coming up to switchboards must be kept separate with the 

»An abstract of these Regulations appears in The Electrician " 
Electrical Trades’ Directory and Handbook. 
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exception of lighting connections, which are to be treated as laid 
down in the general rules. A separating piece is to be used between 
conductors of different voltages. In damp and explosive portions 
of the mine only proper cable or rubber insulated wire laid in conduit 
may be used. In the case of high voltage, cables only may be used. 
In explosive places insulated wires drawn into conduits are only to 
be employed, while the voltage is in no case to exceed 500 volts on 
continuous or the low-voltage limit on alternating current-circuits. 

At the end of the rules are given several paragraphs dealing with 
the use of electricity in mines alone. These are given practically in 
extenso below :— 


EQUIPMENT IN SHAFTS. 


A. In shafts or in roads sloping more than 45 deg. only armoured 
cable provided with galvanised iron or steel covering. or otherwise 
protected. may be used. In dry inexplosive shafts ordinary insu- 
lated cable may be used when the pressure is low. 

(1) The distance apartcof the cable cleats must not be more 

. than 6 m. as a general rule. 

(2) The cable suspenders must be so arranged that thev can 
damage the cable neither. mechanically nor chemically. If 
iron cleats are used the cable must be protected with 
asphalted paper or other similar substance. 

B. If the conductor is likely to be affected by chemical agents 
such as water or gas. it must be provided with a lead covering or 
other suitable protection. 

EXPLOSIVE AREAS. 

A. Conductors which pass through explosive areas must be 
capable of being switched out either on the bank or at the entrance 
to these areas. | 

B. In explosive areas only proper protected machines. trans- 
formers and apparatus may be used. 

C. Glow lamps may only be used when they burn in vacuum. 

(1) Glow lamps must be provided with a covering and pro- 
tected with strong wire. 

D. Bare wires are only to be used as earth wires. Insulated wires 
must only be placed in strong earthed, iron or steel tubes. 


TROLLEY WIRES AND EQUIPMENT FoR ELECTRIC UNDERGROUND 
RAILWAYS. 


A. In mine railways worked at low voltage the trolley wire must. 
in all places where work is being carried on, be placed at a sufficient 
height above the rails, or protective arrangements must be provided 
which prevent anyone inadvertently coming into contact with the 
wire. 

(1) An adequate height is to be taken as 1:8 m.. but a 
smaller height of the trolley wire without protective 
arrangements is permissible on those lines along which the 
miners are forbidden to go so long as the wire is under 
pressure. 

В. The use of high voltage is in general only permissible on lines 
where the trolley wire can be placed at such a height, or so pro- 
tected that accidental contact is impossible, or when the personnel 
are not allowed to pass along the road in which such a line is. 

С. When haulage ways are used safety switching or signalling 
arrangements are to be employed. Both kinds of safety arrange- 
ments must be workable from any position along the road. 

D. At crossing places, points and other similar places warning 
notices are to be placed which call attention to the danger of touch- 
ing the trolley wire. These warning notices are to be lighted. 

E. Trolley wires not fixed on porcelain or other similar insulators 
must be doubly insulated from earth. 

F. Span wires of any kind, which are within hand reach, must be 
doubly insulated from current carrying wires. 

G. Feeders which have a voltage above earth must be capable of 
being switched out at the generating end and at the feeding point. 
When it is so arranged that cutting out the feeder cuts out 
the corresponding length of trolley wire, the switching arrangement 
at the feeding point is not necessary. 

(3) In cases where the rails are used as return good bonding 
must be employed. 


ELECTRIC RAILWAY EQUIPMENT. 

A. In controllers and collectors wood is permissible as an insu- 
lating material. 

B. Between the trolley and the other electrical apparatus. either 
a well-designed safety switch must be arranged which does not cut 
out the lighting circuit, or the trolley must be fitted with an arrange- 
ment so that it can be kept in an off " position. 

C. Each locomotive must have a main fuse, or an automatic 
circuit-breaker in the motor circuit. 
А D. Accumulators working locomotives may be placed on a wood 

ase. 


E. The cross-section of all wires is to be reckoned on the basis of 
the current which would blow the main fuse. Wires for the braking 
circuits are to be at least as big as those used for the main current 
circuits. 

(2) Insulated conductors on locomotives must be so arranged. 
that their insulation will not be damaged by the warmth 
of the neighbouring resistances. Neighbouring current- 
carrying wires are either to be bound up into a cable with a 
common water-tight covering, so that any damage to the 
separate conductors is avoided, or they must be spread out 
and protected by insulating material so that they cannot 
be damaged. The handle of the controller is to be so 
arranged that it cannot be removed unless the current is off. 

(4) Earth wires and braking conductors are not to be fitted 
with fuses and shall only be cut out by the controller. 

(5) The current-carrying parts of lampholders, switches, fuses, 
&c., must be protected with a covering of insulated material. 


SHAFT WORKING. 


A. The metal armouring of shaft cables is to be earthed, and 
wire armoured lead-covered cables are permissible in every case, if 
their flexibility is great. enough. 

(1) In shaft working all non-current carrying metal parte of 
electrical machines and apparatus are to be earthed. | 

(2) At the place where the cables enter the shaft and at each 
floor switches and fuses are to be fitted on each pole, ог 
automatic circuit-breakers employed. 

B. Plugging arrangements are only to be used when fitted with 
protection for the hand. 


BLASTING APPARATUS 


А. The connections of а blasting equipment to the fusing,con- 
ductor must only be made for a distance of 50 m. with gutta- 
percha or other special protection. The connections of the blasting 
conductor of a large current-carrying cable must only be made 
through switches on each pole. To increase the safety a second 
cut-out place must be fixed between the circuit and the conductor. 
Either the switch or the cut-out places must be so arranged that 
contact during the time the current is switched on is prevented. 
Ап arrangement is to be provided in the conductor which shows 
when the current is on. 

For the apparatus mentioned above the use of hygroscopic 
material, such as marble, slate, &c., is not permissible as insulation. 


WORKING UNDERGROUND. 


А. Great care is to be taken that transportable cables are protected 
from damage. a) 
(1) Portable electric motors, which are handled under voltage, 
such as those working drilling machines, are only to be used 
оп low voltages. In dry places a direct pressure of |500 
volts is permissible. Underground. all parts of the machine 
not carrving current should be earthed where possible. 


WHITE LIGHT FROM THE MERCURY ARC AND ITS 
COMPLEMENTARY.” 


BY Н. E. IVES. 


Summary.—(n the present Paper is recorded an experimental in- 
vestigation of the proper light source to be combined with the mer- 
cury arc in order to imitate average daylight ; also a determination 
of the relative intensities of the mercury arc light and the added light 
to secure the best effect. 


Attempts have been made to modify the colour and unpleasant 
illuminating characteristics of the mercury vacuum arc by the addi- 
tion of yellower light sources. The first light used for this purpose 
was the carbon glow lamp, and since the present investigation was 
started а tungsten lamp has been suggested by Mr. A. J. Marshall. 

The complementary of the mercury arc may be determined by 
direct application of co'our theory to experimentally obtained colour 
values, as, for instance, spectrophotometer data. First, find the 
spectrum hue of the mercury arc ; secondly, find the complementary 
hue, or hue to be added to produce white; then select a light 
having that dominant hue. From the colour-sensation values of the 
two sources, and the intensity-values of the sensations, the candle- 
power relations of the two to give white are calculable. On carrying 
through this work the rather unexpected result was obtained that 
the best combination was of the mercury are with a Welsbach mantle ; 
unexpected, because the usual criticism of both illuminants is on 
the ground of their green colour or illuminating effect. 


s Abstract of an article in the ** Bulletin of the Bureau of Standards." 
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Colourimeter Measurements of Illuminants. 


| | C.p. to 1 | Efficiency of 
| — Red. Green.] Blue. c. p. of Hg. combination 
| | light. watts per c.p. 
1 Welsbach { % corium 487 | 383 | 150 га 
2. Welsbach 2 % cerium) 540 | 274 | 86! 0°57 ` 
5 Welsbach 14, eerium 675 355 70 .. | 
4 Tungsten glow lamp | 
1} watts per c.p..., 61:4 317| 69 | 054 , 0:8 
5 Tantalum glow lamp | 
2 watts per c.p. .... 646: 3504 | 50 | 
6 Carbon glow lamp, | 
$1 watts per с.р... 657 | 298 | 45 050 ' 1:4 
7 Соорег- Hewitt mer. | 
сигу are | 941 | 51:4 | 445. TN | 


In the present investigation & method similar in principle to the 
above outlined theoretical discussion was used, differing from it, 
however, in that it affords an opportunity to make an exact experi- 
mental comparison of the combination decided upon with the 
standard white it is desired to imitate. The Ives colourimeter was 
employed, together with Maxwell's colour triangle. The Ives colouri- 
meter is essentially a colour-mixing machine, mixing red, green and 
blue light to produce a visual match with the colour measured. 
White being taken as equal parts red, green and blue, other colours 
are numerically described by the proportionate parts of the three 
primaries which mix to match them. As the colour triangle and 
its properties are not widely known, a brief description is given by 
the author. 

If we represent the red, green and blue, which mixed make white, 
by the vertices of an equilateral triangle, then all points within the 
triangle can represent mixtures of red, green and blue in various 
proportions. We avail ourselves of the property of an equilateral 


Green 


lo 


1. Welsbach 4 per cent. cerium. 2. Welsbach } per cent. cerium. 3. Welsbach 
1} per cent. cerium. 4. Tungsten glow lamp |} watts per candle. 5. Tantalum glow 
lamp 2 watts per candle. 6. Carbon glow lamp 3-1 watts per candle. 7. Coopers 
Hewitt mercury arc. Centre average daylight.i 
triangle, that the sum of the perpendicular distances of any point 
from the three sides is constant, and is equal to the altitude. We 
first express the red. green and blue representing a colour, so that 
their sum equals the altitude of the triangle, in convenient units. 
If, then, the vertical distance of a point from the side opposite, say, 
the red vertex, represents the amount of red, and similarly for green 
and blue, every colour is represented by a point in the triangle. 
Colours matched by mixing two primaries lie on the side; white 
(equal parts of the three primaries) lies at the centre. The most 
important property for the present investigation is this: Mixtures 
of two colours are represented by points on the line joining the two; 
therefore two colours which lie on opposite ends of a line through 
the centre are complementary—i.e., will mix to produce white. 

The accompanying diagram and table show some measurements. 
Ап interesting fact brought out by this diagram is that all of the 
ordinary light sources. from the 3:1 watt carbon lamp to the 
** greenest” Welsbach (} per cent. cerium), lie so nearly opposite 
the mercury arc that a respectable white may be produced by 
mixing any one of them with it in the proper proportion. The light 
Iying most nearly opposite the mercury arc is the Welsbach mantle, 
as supplied for residential lighting—viz., 3 per cent. cerium; of the 
glow lamps the tungsten is nearest the ideal complementary. 

The results obtained from the diagram were checked experimen- 
tally for the three cases considered of most interest—the Wels- 
bach, the tungsten and the 3:1-watt carbon lamp. The first two 
not only come the nearest to the proper hue, but because of their 
efficiency and cheapness are distinctly practical possibilities. With 
the Welsbach and tungsten it was found possible to obtain an ex- 
tremely clos? match. the Welsbach match tending slightly toward 
green and the tungsten toward pink, but by such small amounts 
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that the slight differences of adjustment in several such experiments 
made the mixture appear a perfect match with the standard. The 
carbon glow lamp formed, with the mercury arc light, a decidedly 
pinkish mixture. The indications of the colour triangle were, there- 
fore, entirely borne out. 

For practical purposes the important information to be derived 
from such an experiment is the candle-power relations between the 
two lights to be mixed. To obtain these it was necessary to measure 
the relative intensity of each component illumination as actually 
obtained on the surface observed during the measurement. The 
most convenient method was to extinguish each of the two lights of 
a mixture in turn and measure the illumination from the remaining 
one. As unit of intensity, the green light of the colourimeter was 
taken, that is, the red and blue slits were closed, the green slit 
opened until an intensity match was found, and the opening of the 
slit read. 'This, of course, involved comparison of two widely 
differently coloured fields. By taking numerous readings and check- 
ing the results by the fact that the sum of the two intensities agreed. 
closely with the intensity of the mixture measured in the same way, 
sufficient accuracy was obtained, it is believed, for the present 
purpose. 

The values found were as follows: To 1 candle-power of mercury 
arc light should be added to make white, 0:7 c.p. of Welsbach 
light, 0-54 c.p. of tungsten, 0°50 c.p. of 3:1 watt carbon light. Prac- 
tically, therefore, we may say that we must add to the mercury arc 
в little over half its candle-power of Welsbach mantle, tungsten or 
carbon glow lamp to secure white. 

It is interesting to compare these figures with those given by 
Mr. A. J. Marshall.* His proportions were: Cooper-Hewitt, 200 c. p. ; 
tungsten 80 c.p., or a smaller proportion than here found best. 

Several points in connection with the character of this composite 
white light should be emphasised. It must not be forgotten that 
daylight is extremely variable in colour, and that the combination 
of lights here investigated can only claim to be a more definite guide 
than has hitherto been given to the proportions for а match of the 
integral colour to an average daylight. Further, it is, of course, 
only the integral colour that appears white to the eye; analysis 
reveals the mercury line spectrum superposed on a continuous. 
Background strongest in the red. Because of the partly non-con- 
tinuous character of the spectrum of such a compound light zwe 
must expect some deficiencies when it is used as an illuminant of 
coloured objects. The chief defect of the mercury arc alone—its 
entire deficiency in red—should, however, be largely overcome. 
because of the peculiarity of the eye, that it quickly adapts its 
scale of colour values to the colour of the illuminant, it is much 
more important, in the writer’s opinion, that the illuminant should 
preserve certain colour values to which the eye is particularly sensi- 
tive than that its integral colour should be a perfect subjective 
white. In other words, the eye quickly adjusts itself to the belief 
that a light is ** white" even if the light is measurably yellower or 
pinker than a standard such as average daylight or sunlight, but 
rebals at a distortion of its new scale of colour values. Therefore 
our preference should be given to that illuminant of this character 
which favours preservation of colour values to which the eye is par- 
ticularly sensitive, such as the colour of flesh, lips and other com- 
monly observed objects. 

The combinations under discussion were investigated for their 
colour rendering values by observing their effect on various coloured 
silks, plaids, coloured prints, flesh, &c. The colour values were, on 
the whole, found to be very well preserved. A slight accentuation 
of purples anda graying of very deep reds was observable with both 
combinations (Welsbach and tungsten), but ordinary reds, browns, 
yellows, greens and blues appeared normal. The tungsten lamp, 
with its larger proportion of deep red, is appreciably better in this 
combination than is the Welsbach, judged by this criterion. For 
the best results in colour rendering, apart from the integral colour 
of the mixture, a larger proportion of the tungsten light rather than 
a smaller might be recommended. 

Ап approximate idea of the efficiency of the combination of 
mercury arc and glow lamps is easily obtained. For the;tungsten 
lamp combination we find, assuming 1-25 watts per candle for 
tungsten and 0:55 watt per candle for the Cooper-Hewitt, that 
1:54 c.p. is obtained at an expenditure of 1:22 watts, or an efficiency 
of 0:80 watt per candle. For the 3-1 watt carbon lamp we obtain, 
similarly. 1:4 watts per candle. "Therefore the tungsten-mercury 
combination is not only nearer white, but much more efficient than 
the carbon lamp combination used at first. The Welsbach-mercury 
combination cannot be expressed in this way, but consideration of 
expense makes this combination compare closely with the mercury- 
tungsten one. 


б “Transactions of the Illuminating Engineering Society," April, 
1809. 
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ELECTRICAL EQUIPMENT AND ILLUMINATION OF 
THE NEW THEATRE, NEW YORK.* 
BY N. M. SCHOONMAKER. 
(Concluded from page 6:37.) 


Summary.—4A description is here given of the electrical installation at 
avhat is claimed to be the finest theatre in America. The arrangement 
of the supply from the mains of the New York Edison Co., the various 
switchboards installed, the wiring, the lighting and systems of control 
and signalling are all described in detail.. 


Distribution Boxes.—The distribution boxes are of slate and of the 
outside-compartment pattern. Because of the complication of 
feeders it was necessary to put a number of sets of bus bars in each 
Фох, each set of bus bars representing a different feeder. The same 
distribution boxes are used in some cases for the motor and lamp 
feeders, although the two systems are kept entirely separate. 
Throughout the building there are in all 58 distribution boxes, the 
branch circuiting (for all of which, as well as for the feeders, 30 per 
cent. Para rubber-insulated wire was used). being very elaborate. 
because of the numerous outlets which are double-circuited and triple- 
circuited. In addition to the corridor and hall lamps mentioned, the 
usher lamps—that is, the single lamps in the foyers and the fixtures 
immediately over aisles, which are intended for the benefit of the 
usher after the auditorium has been darkened—are also so con- 
nected. These lamps are separately controlled and dimmed sep: 
arately from the others in their respective friezes or fixtures. Further 
than this, the border lamps around the stage, in the scenery docks, 
under the stage, in the rigging loft and fly gallery are not only 
switched at the stage switehboard, but are also wired so that they 
may be dimmed in cases where dark changes are required. 


General Lighting.—The illumination of the auditorium is accom- 
plished by means of a magnificent 300-lamp centre chandelier in the 
form of an inverted cone, with frosted-ball lamps arranged about 
it in circles. It is finished in old brass and is suspended by a special 
hanger, consisting of a pin passing through an eye-bolt. A block is 
provided in cónnection with this fixture, by means of which it can be 
lowered to the floor for cleaning and for the renewal of lamps. The 
distribution box for the chandelier is set in the dead space im- 
mediately above it. and all circuits are arranged with lugs and wing 
nuts so that they can be readily disconnected when the fixture is 
lowered. The chandelier is connected to two sub-feeders from the 
stage switchboard, one-third of the lamps being connected to one 
feeder and two-thirds to the other. Above the fixture is a large 
elliptical panel around which is a cove concealing 250 lamps equipped 
with mirror reflectors of such design as to distribute the light over the 
panel. The lamps are fed from two feeders and controlled alter- 
nately. The mirror reflector is continuous and hinged in sections to 
fold forward to permit the renewal of lamps from the rear. room 
having been provided in thc dead space over the ceiling to allow of 
readv access to the reflector. 

The orchestra lamps are taken from single-lamp floor plugs set in 
the floor of the orchestra pit. There are С0 of these plugs, and inas- 
much as the orchestra platform may be taised up and down, as beforc 
stated, the outlet boxes are connected hy means of reinforced, 
flexible cable to other permanent outlet boxes set in the pit below. 
There are friezes of lamps set ?round the back of the ceiling of the 
balcony and gallery. The lamps are placed in continuous mirror 
reflectors, which are covered in front with cathedral amber glass. 
Around the entresol balcony there is a frieze of studded Jamps set in 
outlet boxes with flush covers. Each of these lamps is provided 
with a cover made up of glass beads. A series of 12 arches of the 
balcony colonnades, six on either side, sre furnished with 20-lamp 
crystal chandeliers. Each of the boxes is lighted with a single-lamp 
fixture on each side. and in the centre of the ceiling of the anteroom 
is a two-lamp fixture, one lamp of which is connected to the corridor 
circuit not controlled from the stage switchboard. 

The corridors, halls and foyers are lighted bv means of chandeliers, 
while brackets are used on the stairways. The architectural outline 
of the corridors is such that the ceilings fall into logical divisions. 
which made the treatment by chandeliers in the centre of the panels 
quite natural. The marquises are lighted by a series of lamp 
receptacles which are studded on the soffits under the gutters and 
mounted under brass canopies. The wiring for all this work is done 

in lead-sheath, rubber-covered wire run in the gutter troughs under 
the copper gutters, conduit not being used here. Over the bill- 
boards, poster boards and above the tickct windows small reflectors 
and “ linolites are used. These reflectors are mostly made of 


* Abstract of an article in tlie Electrical World.” 


bronze. In the basement and working sections of the building drop 
cords for ceiling outlets are largely employed. and kc y receptacles 
mounted on outlet boxes are used for the wall lamps. 

An elaborate system of lighting was designed for the roof garden 
inasmuch as this will eventually have a regular stage and be fitted up 
for the simpler classes of productions. In anticipation of such an 
arrangement the roof garden was designed to be wired for stage 
footlights, two borders, strips and pockets. A regular stage switch- 
board with dimmers will also be provided. Ав this part of the 
structure is still unfinished, and is only used at present for rehearsals, 
it is now lighted up by four flame arc lamps. "Throughout the 
auditorium, corridors, foyers, circulations and other parts of the 
building there is a feeder from which base receptacle outlets are 
wired for lamps used while the structure is being cleaned. From 
these outlets portable wires are taken to clusters mounted on tripods. 
This arrangement makes it necessary to have light only in the 
portion where the cleaner is occupied, and thus effects а consider- 
able saving in the amount of energy used. 


The system of lighting on the dressing tables in the various 
principals’ dressing-rooms, of which there are 37, consists of a lamp 
and reflector over the mirror, lamps and reflectors at each side of the 
mirror, electric curling iron and grease-paint heater, all controlled by 
switches on the side of the table. The wiring of the table is enclosed 
in conduit, and in order that the table may be lifted out for cleaning 
purposes, &c., the lamps, &c., are fed from wall receptacles. The 
chorus dressing-rooms are lighted with single-reflector brackets over 
each table, while in the costume-rooms, sewing-rooms, &c., there is a 
line of mirror reflectors running the length of the ceiling and hung in 
the centre of the room directly above the main costume table. 


FIG. 4.—STAGE MANAGER’s Boanp, 


Stage Lighting.—The footlights are wired in four colours and in 
four sections across the stage. For this purpose 16 c.p. '* linolites " 
were employed, set vertically against an enamelled sheet-steel 
reflector, the latter hinged in sections so that it will fold forward into 
the footlight gutter, permitting the Shakespearean stage to extend 
right over them. There are 386 lamps in the footlights, and the line 
is interrupted by the two hoods, the prompter's and that for the 
operator of the stage switchboard. 


There is a total of 432 border lamps. made up of 16 c.p. “ lino- 
lites" in four colours. There are four sections of each colour 
arranged across the stage, the effect of such a division making it 
possible to obtain a light gradation from darkness to full brilliancy 
not only from one side of the stage to the other, but from the back to 
the front of the stage as well. There will eventually be eight 
borders, although at present only five are installed. "The borders are 
constructed with a working bridge above, each with hand rails, 
forming a part of the border. These bridges are used for the opera- 
tion of the spot lamps, and the end sections of the borders under the 
bridges are hinged so that while the centre remains straight, the under 
sections may be let down. The distribution boxes for the border 
incandescent lamps, as well as for the border arc lamps, are moun 
on the gridiron. The border cables drop from the gridiron and have 
large counterweighted wood sheath take-ups. Arrangements are 
made on the border bridges for eight 50-ampere arc pockets, and the 
cables for the arc pockets are connected with the bridge in the same 
way as are the other cables. In addition to the bridge pockets, there 
are pockets on each side of the stage for each of the eight entranoes. 
In the floor of each of these entrances are mounted two 50- ampere 
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arc pockets and four pockets for incandescent lamps. The boxes 
for these arc pockets and incandescent pockets are set in the basement 
at the side of the stage, the incandescent pockets being also connected 
to dimmers. 

, The pockets used in the theatre are of an unusual pattern, the in- 
vention of Mr. C. L. Hagen, the technical director of the New 
Theatre. Each receptacle is attached to the end of a piece of stage 
cable 50 ft. in length, the other end of the cable being attached to the 
outlet box. When not in use the receptacle drops down and comes 
flush with the stage, the cable looping into the clear space below in the 
stage basement. The arrangement is quite similar to that employed 
in connection with the plugs in telephone switchboards with the 
exception that there is no weight attached to the cable, which is 
sufficiently heavy to pull the receptacle back into place. By this 
means there is no cable not in use left on the stage. All the arc 
lamps used on the stage have fixed arc-lamp resistances mounted 
independently of the base of the lamps and ahead of the receptacles. 
The arc lamps are of the same rating, so that the fixed resistances fit 
all lamps. This arrangement is quite convenient, inasmuch as the 
lamps, being so much lighter without the resistances, are more easily 
moved from place to place. 


Low Potential System.—There is installed in the theatre a complete 
fire-alarm system, with stations mounted throughout the auditorium 
and stage, and an elaborate system of bells and buzzers for signalling 
from the stage manager's and theatrical director's stands. These are 
equipped with buzzers. pushes, fire-alarm clocks, signals and curtain- 
operating devices used in connection with the various productions. 
There is a system of entr'acte bells which ring intermittently. before 
the curtain rises at various places throughout the corridors, foyers, 
buffet, &c. There is also an entr'acte indicator mounted in the 
centre of the proscenium arch, which indicates the length of the 
interval. 


Distributed throughout the auditorium is в system of electric 
acousticons with receptacles on the chairs and transmitters mounted 
one in the centre of the footlights and one on each side of the pro- 
scenium arch. There are switches for this system on the stage 
manager's board by means of which different combinations of trans- 
mitters may be thrown in and regulated so as to obtain the best 
results. The system is also supplied with a receptacle for a receiver 
in the greenroom and in the manager's office. In addition to the 
system of public and house telephones and one or two small inter- 
communicating systems there is а stage operating telephone system, 
consisting of 30 jacks mounted at various locations on the stage, fly 
galleries, rigging lofts, &c., and interconnected so as to give com- 
munication with the stage manager and the technical director. At 
all the stations in this svstem there is located a bull's-eye flash lamp 
operated either from the technical director's or stage manager's 
board. "These flash lamps are also used for giving cues. 

The scene shifters and other stage operators are provided with a 

ead receiver and chest transmitter attached to à cord which termi- 
nates in а plug. When the stage director signals by means of the 
flash lamps the operators plug in their telephone sets at the nearest 
‘receptacles and the particular operator to whom the instructions are 
addressed can reply through his chest transmitter so that the stage 
manager will know that his orders have been properly received. 
[nstructions for this stage system can be given either from the stage 
manager s booths or from the prompter's station. 

There are also а number of miscellaneous flash-lamp indicators 
and signals used in connection with the stage operations and with 
productions. Nearly all these signals are connected to the 10 volt 

ystem, but the more vital ones, such as fire-curtain signals, &c., are 
made up of two or three 110 volt lamps in parallel and controlled by 

hree-point switches. The energy for the low tension service, 
except the telephone system. is generated by & 3 kw. 10 volt motor- 
generator set located in the engine-room. Over this set is a low- 
tension switehbcard with all the distribution switches. A storage 
battery is also used in connection with this system. 

The telephone is a!so employed in connection with the electric 
carriage call system. An attendant located in the lobby is equipped 
with a head receiver and chest transmitter which is attached to a line 
terminating in a plug receptacle on the outside of the building near 
the front entrance. Another attendant at the termination of the 
performance is stationed outside the building and provided with a 
hand telephone set which is plugged into the line connecting with the 
attendant in the lobby. As the patrons of the theatre come out into 
the lobby, the attendant there telephones the information to the 
man located on the outside. who in turn issues the necessary informa- 
tion to bring the right carriage or automobile to the entrance. 

The contractors for the entire electrical wiring and equipment 
were the Western Electric Co., and the lighting fixtures were designed 
by Messrs. Edward L. Caldwel! & Co. ' 


ANNUAL DINNER OF THE LEEDS LOCAL SECTION. 


The annual dinner of the Leeds local section of the Institu- 
tion of Electrical Engineers took place last Friday, January 28th, 
at the Hotel Metropole, Leeds, when nearly 100 members and 
guests were present. Mr. W. M. Rogerson, of Halifax, chair- 
man of, the section. presided, and among those present were 
the Lord Mavor of Leeds (Mr. W. Penrose-Green), Dr. Gisbert 
Kapp (president of the Institution), Mr. Robert Hammond, 
Mr. А. С. Lupton (Pro-Chancellor of Leeds University), Mr. 
P. К. Rowell (secretary of the Institution) and Mr. H. Dickin- 
son (hon. secretarv of the Leeds local section). After the 
loval toasts had been duly honoured, Mr. Hammond pro- 
posed the toast of The Corporation of Leeds." 


Mr. ROBERT НАММОХР, in his customary humorous manner, strongly 
recommended all engineers who had leisure time and whose habit was 
to talk of nothing else but volts and amperes, to take up the study of the 
origin of primitive man. He was sure they would be equipped with 
something that would make their conversation much more welcome than 
load factors and lost watts. He pointed out that the success of Leeds 
was no doubt largely a result of its coal supply. He was impressed with the 
fact that where coal was, the businesses of the world were centred. Leeds 
had prospered because it had thoroughly grasped the possibilities of its 
fine position, its water supply, its supply of coal, its good citizens and 
good labour. It had got a supply of electricity which was not excelled 
by any in the Kingdom. 

The LORD Mayor, in responding, said he hoped the Electricity Com- 
mittee would encourage the supply of electricity for power purposes. He 
had had a little experience of electricity for power purposes, and he was 
afraid it had not quite come up to his expectations. For one thing, it 
eost rather too much money, and he thought it would be better if the 
Committee could make their scale of charges alittle more understandable 
to customers. As regards the electric tramways, he believed they were 
second to none in Great Britain. There were districts in the suburbs of 
Leeds which had not the advantage of the city's electric car system ; but 
as а result of a deputation's visit to the Continent he thought that very 
shortly experiments would be made with a trackless trolley system. The 
capital expenditure in the first instance would be reduced by something 
like £6,000 per mile of route. One advantage of the system was that in 
narrow roads there would not be such a large monopoly of space. Another 
point he would like to mention to the tramway authorities was the ad- 
visability of removing the centre posts, which were such a hindrance to 
the other traffic. 


Councillor H. Brown then submitted the toast of Tho Institution of 
Electrical Engineers," and referred to the work of the Institution during 
the 40 years of its existence. 


Dr. GISBERT КАРР, in reply, said that the reason why electrical engineers 
were so numerous was because they were the handmaidens of every other 
engineering profession. The Lord Mayor had asked for cheaper elec- 
tricity. From the experience gained during the last few years they 
might confidently predict that electricity was going to be cheap. The 
application of electricity to the heavy trades in the Leeds district had 
been considerably extended, but he was rather astonished that in a great 
textile district like Yorkshire there was so very little electric driving in 
textile mills, This he ascribed to a prejudice against electricity, which 
resulted in people not getting to the bottom of any defect which might 
manifest itself when electrical driving was tried. A long line of shafting. 
took an enormous amount of power to drive, and resulted in a loss of 
anything from 20 to 40 per cent. The ring spinners of Germany had. 
introduced a method of driving each frame by a small motor—about 
7 H.P. The climate was a splendid asset for both Lancashire and York- 
shire. The German and Swiss spinners were careful not to put undue 
stress on the thread. They must have a constant speed and a constant 
stress. To get that it was necessary to vary the speed of the frame as 
the thickness of the bobbin increased. This was now done automatically 
by a motor, and the result was that the quality and the quantity of the 
output was considerably improved by adapting electric driving to these 
machines. This was a considerable advantage ; but he was not prepared 
to say whether the advantage in the better climate of Lancashire would 
be so great. With the reciprocating engine there was a resonance effect 
at the end of the shaft, but this could be avoided by electric driving. 
The reason for mentioning this was that about a year ago he was told by 
Prof. Barker, of the Bradford Technical College. that there were no 
electrically driven mills in the Bradford district, but that а commission was 
investigating the subject. He (Dr. Kapp) thought it was rather late in. 
the day to begin investigating, when the utility of electricity had been 
proved by every other country on the Continent. He considered that 
the electrical industry had been injured by the report of the commission, 
and the public had received a wrong impression. It was gratifying to 
know that the report was not one that electrical engineers would sub- 
scribe to. The only way to find out whether electric driving was an 
advantage [was to take a mill [driven by mechanical power, ascertain 
the conditions and then electrify the mill and compare the results. It 
was said that electric driving offered the advantage of an easier check 
upon the power consumed, but it was added that where mechanical 
driving was employed the same thing could be obtained with a power 
meter. He asked if anyone knew of a power meter which could give 
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anything like such accurate results and so easy of application as an elec- 
tric meter. The report again conceded that electric driving offered the 
advantage that it was easier thereby to run only a portion of the plant 
without serious loss in the transmission of power, but it added that where 
mechanical power was used the same advantage could be obtained by 
the judicious application of clutches. He contended that no amount of 
clutches would answer on a long line of shafting. He did not think it 
redounded to the credit of the industry that they in England should 
question the usefulness of electric driving. There was one redeeming 
feature in the report—viz., that it was not to be regarded as complete 
or final. He thought it would be to the benefit of the spinners and 
weavers if they introduced electric driving. In this connection the Leeds 


local sectior. could do some useful work. He suggested that they should | 


get а number of experts in the manufacture of spinning and weaving' 
machinery, and also users, to form а committee and call in the other side 
as expert witnesses, and decide the whole question. He had no fear of 
the verdict in that case. 

Mr. А. С. Lupron proposed the toast of The Leeds Local Section,” 
and said he was glad to hear Dr. Kapp's criticism of the report on the 
electric driving of textile mills. Fortunately they were not all governed 
by that report, and he was glad to say they were hardly so far behind 
as the report which he alluded to would suggest. As one connected with 
the Yorkshire Electric Power Co., he might say that in 1908 more than 
Talf the Company's revenue was derived from the textile trades. It was 


not quite so great last year, because the use of electricity had spread so 
very rapidly in other trades. Textile manufacturers were very much 
alive to the benefits they enjoyed from electrically driven machinery. 
He would like to see this country freed of the smoke and steam which 
were so prevalent. Electrical engineers could assist considerably in 
bringing about the conditions which were so characteristic of Italy, and 
thus cause a return to the old conditions in this country. · 

The CHAIRMAN, in responding, mentioned that it would be the last time 
they would meet under the title of the Leeds Local Section," for it had 
been decided to change the name to that of the “ Yorkshire Local 
Section.” They hoped thereby to get increased attendances at their 
meetings, and that Yorkshire generally would benefit. Не expressed 
the appreciation of the section of the services of the hon. secretary (Mr. 
H. Dickinson) In regard to the remarks of Dr. Kapp, it would be very 
useful to get some reliable figures as to the driving of cotton mills. If 
they could combine and equip a small cotton mill and take tests of the 
actual power consumption, &c., also tests of electrical and mechanical 
drive, they could no doubt settle the question once and for all. 

The toast of The Kindred Associations" was then proposed by 
Alderman MaTHESON in an interesting speech, Mr. J. MCLAREN respond- 
ing; whilst Mr. W. EMMOTT proposed Our Guests," Mr. Percy Ковїк- 
SON responding. The speeches were interspersed with selections by Mr. 
W. Hartley's orchestra, and humorous selections were contributed by 
Mr. S. H. Smith. | 


THE “ SIMPLEX ” ELECTRIC COAL-CUTTING 
MACHINE. 


In these days of Eight Hours Acts and other similar legisla- 
tion it is not surprising that mine owners should look about for 
ways and means to increase the output of coal іп a given time. 
The extended use of electricity in mines at once suggests a very 
good method, and for this reason, among others, no doubt anumber 
of electrically-driven coal-cutters have been designed and are now 
in successful operation. 

One of the latest types of electrically-driven coal-cutter is the 
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Simplex 


bar coal- cutting machine, manufactured under the 
Peake and English patents bv the Electric Construction Co., of 


Wolverhampton. The use of this machine, it is claimed, does away 
with hand-holing, for it cuts both ways without any alteration in 
the pcsition of the main frame being necessary, while for ordinary 
duty it drives its cutter bar direct from the motor shaft without 
intervening gearing. 

The experience of the inventors with other tvpes of coal-cutter 
led them to design a machine which should not suffer under the 
disadvantages of many of the other modcls. and to produc? a piece 
of apparatus simple in construction, light, powerful. small and effi- 
cient—adjectives which the makers claim can be safely applied to 
the Simplex machine, as it has proved by actual performance 
its capabilities of working under arduous conditicns. 


We understand that the ** Simplex " machine is the only one that 
transmits its power direct to the cutter without the use of inter- 
mediate gearing. In the cutting part of the machine there is one 
working shaft—viz., the motor shaft. This is connected to the 


cutter bar through an ordinary flanged coupling. the halves of which 
are forged solid with the armature shaft and cutter bar respec- 
tively. The absence of gear wheels gives, it is claimed, increased 
mechanical efficiency, with а consequent reduction in the amount 
of current consumed, and at the same time it effects a very impor- 
tant saving in maintenance charges. Above all, it reduces liability 
to stoppage through breakdown. 


Fic. 1.—*“ SIMPLEX ” Солі ;Сот- 
TING MACHINE MOUNTED ОХ 
WHEELS AND RAILS. MOTOR ABOVE 
MAIN FRAME. (Manufactured by 
the Electric Construction Co.) 


With most other machines а considerable amount of hand labour 
must be done at the end of the face. Either advance heads must 
be driven so that the machine can start and finish at a loose end, or 
else hand-holing must be done for each cut—sometimes 10 or 12 ft., 
sometimes nearly double that amount. But with the “Simplex 
machine it is possible to cut into the coal at a fast end, traverse the 
full length of the face, and cut out again right up to a fast end. 
Most coal-cutting machines, whether of the bar, chain, or dise type: 
are madeto cut one way only, and those that cut both ways can only 
do so by being turned bodily round, end for end. In some instances 
a clear space of 100 to 150 sq. ft. is required in which to turn the 
machine, and its usefulness is strictly limited by this condition. In 
every case the operation is difficult and expensive, and especially 8° 
under à bad roof. "The * Simplex" machine, however, cuts bot 
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ways, Without alteration in the position of the main frame: After 
the machine has cut to one end of the face, all the alteration that is 
necessary to make it ready for cutting in the opposite direction is 
the changing of the hauling gear and switch to the opposite end of 
the machine—a few minutes’ work for two men or a man and a 
boy. | | 

This cutter can be built on wheels for running on rails or on skids, 
and when the latter arrangement is used special fittings for easily 
moving the machine to а new face are provided. 

The Simplex cutting bar is of best forged wrought iron, 
tapered, of hexagon section or of square section with chamfered 
edges, drilled at right angles to the axis of the bar with circular 
tapered holes to receive the cutters. The cutters are pick-shaped, 
with shanks tapered to correspond with the holes, so as to fit tightly 
when driven in. This describes the ordinary arrangement, but when 
the material to be cut is very hard, holes and cutter shanks are 
shaped in square taper. thus making it impossible for the cutters to 
turn round. In this case, if thought desirable, the shanks can be 
made to pass right through to the other side of the bar, and a split 
cotter inserted through a hole drilled in the shank. 

. The electrical equipment of the “Simplex” bar coal-cutting 
machine, consists of a motor, control switch, resistance and inter- 
connecting cables. The whole of this gear is specially designed, 
electrically and mechanically,.to withstand the shocks and over- 
loads which occur in this class of work. The motor, which is steel- 
clad and flame-tight, is liberally rated and highly efficient in every 
respect. The rotating portion is of special construction to meet the 
peculiar conditions of the drive—viz., direct connection to the 
cutting bar. Continuous-current motors are usually compound 
wound, and alternating-current motors have wound rotors and slip 
rings. The control switch for continuous current is of the double- 
pole type, breaking circuit simultaneously at four points, two on 
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each pole, this arrangement being every effective in the prevention 
of arcing. The renewable contacts are of the floating type, readily 
adjusting themselves to the fixed contacts, and always ensuring 
perfect electrical connection. The resistance is compact, light, 
апа practically indestructible, and is very liberally rated. For 
three-phase alternating current control the switch is of the barrel 
type, arranged so that іп the off position the supply, both to 
the starter and to the motor circuit, is disconnected in each phase. 
The resistance is of similar construction to that for continuous- 
current control, but arranged to suit a three-phase system. A 
modification of this controlling arrangement is made for two-phase 
supply. Both the switch and resistance are contained in a single 
flame-tight case. | 

The accompanying illustrations show two standard types of 
Simplex electrically-driven coal cutters. 


PROTECTION OF ELECTRICAL EQUIPMENT.* 
BY P. M. LINCOLN. | 


The question here discussed is the manner in which electrical 
surges may arise and the best protection to supply in order to 
prevent them from damaging either the apparatus or the service. 
The author first explains the phenomenon of electrical surges by 
means of а hydraulic analogy. He then states that, in his opinion, 
practically all failures in generators, transformers, &c. which can be 
traced directly to lightning or other surges are due to а breakdown 
between turns rather than to & break in the insulation from conductor 
to earth. There is, of course, due to the normal operation of the 
apparatus, an insulation strain from cónductor to earth and.also one 


* Abstract of а Paper read before the American Institute of Electrical 
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Fic. 2.—‘‘ SimpLex” BAR Солі, Cr iIxq MACHINE WITH Мотов BENEATH FRAME. 


between adjacent turns. A surge momentarily inoreases both of 
these strains. The strain to earth may be thereby increased 20, 
50, or perhaps 100 per cent., or even somewhat more; the strain 
between turns may also be increased 20, 50, 100 times or even 
more. A surge, therefore, throws a much larger increase on the 
insulation between turns than it does on the insulation to earth. 
From certain observations that the author has made, it is his 
opinion that the momentary strains between turns, particularly 
near the terminals of the apparatus, may approximate a considerable 
percentage of the terminal pressure. This is а danger in electrical 
apparatus which has not been sufficiently appreciated in the past. 


The protection of electrical apparatus from the dangers outlined 
consists in: (1) Making the apparatus so that it will stand large 
momentary voltages between turns. This consideration shows the 
great advantage possessed by transformers, particularly oil-insulated, 
over generators. It is possible to insulate transformers between 
turns to & much higher degree than any generator can be, particu- 
larly where oil is used. (2) Limiting by use of proper lightning 
arresters the size of the wave or surge that may enter the electrical! 
apparatus. The ideal lightning arrester prevents any electrical surge 
which has a value of 20 to 30 per cent. greater than norma! voltage 
from entering the electrical apparatus. This isthe utmost that any 
lightning arrester can do. The electrical apparatus itself must be so 
designed that it will take care of an entering surge which is not more 
than 20 or 30 per cent. above line voltage. | 


А lightning arrester having a large ohmic resistance in series with it 
for the purpose of preventing the dynamo current from following is 
unable to discharge rapidly enough to relieve the excess pressure. 
This indicates in general why this type of arrester is inferior to the 
electrolytic. The electrolytic type of arrester, once broken down, 
has almost a zero resistance to earth, and therefore allows the maxi- 


| mum possible reduction of the surge before it enters the electrical 
| apparatus. 


Another method of protection that has shown itself of considerable 
value both in theory and practice (as a protection from lightning) is 
the overhead earthed guard wire. 'The theory of this kind of pro- 
tection is as follows: Any conductor that is entirely enclosed or 

surrounded by another conductor cannot 
ETT & have induced thereon а static charge which 


| originates from any action going on outside 
y 


4 


the surrounding conductor. Although the 
guard wire does not entirely surround or 
enclose the high-tension wires which it pro- 
tects, it does so partly. 


Still another method of protecting high- 
tension transmission line is to earth the 
neutral of the lines. .This earthing. may 
be done either by connecting | the neutral 
5. р оме 6 solidly to earth or by putting in а greater 
or less resistance between the neutral point and earth. To what 
extent this earthing of the neutral either completely or partly is of 
value is a moot question among engineers. It may be considered 
from two viewpoints: first, from the viewpoint of protection of the 
apparatus or equipment; secondly, from that of the protection of 
the service. The advantage in a solidly earthed neutral, so far as 
protection to apparatus is concerned, is that the normal voltage to 
earth can under no conditions rise to more than about 58 per cent. of 
the normal voltage between conductors. This advantage is, of course, 
of the utmost importance when considering insulation strength to 
earth of the various apparatus involved. Оп the other hand, the 
disadvantage is that every earth which occurs develops immediately 
into a short-circuit, and these short-circuits in turn cause severe 
mechanical stresses to be set up in the windings of the transformers 
and the generating apparatus. In the author's opinion, so far as 
protection to apparatus is concerned, the advantages of earthing the 
neutral very much outweigh the disadvantages. As regards pro- 
tection to the service, experience has demonstrated that lightning 
storms will very often cause insulators on the line to arc across or 
puncture. With the-neutral solidly connected to earth, each one of 
these punctures and flash-overs means an interruption of service. If 
the line were not solidly earthed, it is probable that many of these 
flash-overs: would not interrupt the service, since a flash-over involv- 
ing only one conductor might simply mean that the other two con- 


. ductors ор the transmission line would momentarily rise to a potential 


nearly double normal, while the arc at the defective insulator, as 
well as the voltage to maintain the arc, disappears. . 


In view of the difficulties which the line is apt to encounter with a 
solidly earthed neutral, many engineers prefer to earth through a 
resistance. Cement columns have been used, but these are unsatis- 
factory owing to the extreme variability of their resistance. The 
author has come to the opinion that à metallic form of resistance 
is the proper one to use. ( J 
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EXPERIENCE WITH ELECTRIC AUTOMOBILES. 


A recent issue of the ** Electrical World " gives some interesting 
figures in regard to the use of electric automobiles by the Com- 


monwealth Edison Co., of Chicago. About 10 yeara ago the Com- 


pany purchased nine electric delivery wagons, and they were 
operated for five or six years, but were not very successful, as the 
cost of repaira and operation was very high. During the year 1906 
the vans were rebuilt and certain improvements made, the vehicles 
bzing placed in the hands of a competent superintendent. The 
result has been that the running is now very satisfactory, and the 
horses and wagons of the Company are being supplanted as rapidly 


as possible by electric vehicles. The cost of running is found to be 


less than that of the horse vans. 


The number of electric wagons in us2 in 1909 was 17, but as five 


of these have bsen used for pulling cables and for street depart- 


ment emergency work, the following figures for mileage refer only 


to 12 of the vehicles Table I. shows the extent to which the 


wagons were in use. 
Table I.—Service of Vehicles. 


Total days in use during 10 months 2,114 
Total days in shops —hA Bt . . 165 
Total days idle q «A 487 
5,066 
Less Sundays and holidays ........................—. 493 
Total working days "PT 
Per cent. of days in shops to total working days 6:4. 
Table II. shows the average miles per working day. 
Miles 
Table II. per work- 

Average of 10 wagons delivering supplies to and from ing day. 
warehouse over a period of 10 months 25 
Delivering meters to consumers' premises (three wagons) 38 
Electric shop wagon eese nennen enne enne nnn 37 


It appears that the mileage per day has risen from 21 to 28 for 


the last few months of the period in question. The average charg- 


ing energy required per mile run is 0°59 unit, and appears to have 


steadily diminished, the first five months showing an average of 0°66 
unit and the last five months 0°56 unit. 
Table III. gives some figures for maintenance in cents per mile. } 
Table III.— Maintenance of Electric Wagons. © 


| Cents. Cents 
Accessories . 0:14 Painting. 0:14 
Supplies . 0:51 | Garage and shop expenses 4:19 
Purcbase and Repairs— Electric energy at 4 cents 
VPS Due Me e... 1°45 r kw.-hour ......—... 2°38 
Battery . ossee 1:52 | Total expense .............. 12:5 
General .................. Avis 2:32 | 


Miles travelied.................. 81,865 
The complete cost of running euch vans is shown in Table IV. 
Table IV.—Ezpense of Electric Wagon per Month. 
Without pack- With pac 
ageboy,at27 boy, at 43 
miles p. day. miles p. day. 
Operation, repairs and charging energy Ж 5` 


5:88 88 
Supervision of machines and garage...... 5:22 5:22 
CC рсы ызанын e 65:00 65:00 
Package boy to assist driver . . — А 26-00 
Rent of garage ........ ТУРГ быз - 5:18 5:18 
Municipal wheel tax and State licence... 2:61 2°67 
Interest at 5 per cent., taxes at 14 per 
cent. and insurance at 4 per cent., or 
total of 7 per cent. on purchase cost of 
van, assumed at $2,300...... ......... eo... 15:48 13:42 
Depreciation at 10 per cent. on assum 
cost of van, $2,300, less assumed cost of 
batteries and tyres, $1,000=$1,300 ... 10:83 10:83 
Total cost per month per van... $178:20 $204 -20 
Average cost per mile on basis of 25} 
25°90 cte. 18°60 cts. 


days рее month «65 riri УАТЫ 
e vans here referred to are of 1:5 tons rating. 

À comparison with the actual cost of horse vehicles is shown in 
"Table V. 

In regard to the mileage by horse vans, 15 miles per day is looked 
upon as about the limit for six days a week, and odometer readings 
by the Commonwealth Edison Co. have shown that this is about 
а, correct figure. 

Our contemporary gives the figures in great»r detail than we 
ha ve reproduced them here, but the figures given above are sufficient 
to show the general value of the electric van. 

In another issue of the “ Electrical World an eccount is given 
of & recent meeting of th» Electric Vehicle and Central Station 
Association, at which the president, Mr. Stone, made some interest- 
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Table V.—Summarised Comparison of Total Cost of Operation of Electric 
and Horse Vehicles. 


(All vans in service running average mileage.) 


Electric One-horse Two-horse 
wagon at van at van at 
27 miles. 15 miles. 15 miles. 
Total cost per month, dollars ...... 178-20 104-95 146:81 
Average cost per mile, cents 25:9 27:4- 38 4 
(Assuming vans in service in which maximum mileage is ible.) 
Electric One- horse Pwo Bore 
wagon at van at van at 
43 miles. 20 miles. 20 miles. 
Total cost per month, dollars ... . 178˙20 104-95 146:84 
Average cost per mile, cents... 16°3 20'6 28:8 


ing remarks. During a recent visit to New York he found that in 
one commeroial house 32 out of 35 motor vehicles were electric, and 
the cost of operation was stated to be one-third that of the petrol 
car. This result was mainly due to the lower cost of insurance, 
tyres, labour and repairs. In another case 20 out of the 23 vans 
were electric. In the Post Office service at New York electric cars 
are being used with satisfaction. Some of the cars have averaged 
51 miles per day, and one of the batteries ran 5,955 miles before 
any cleaning or other work was necessary. Many of the largest 
concerns in the country are using electric vehicles with complete 
success. In a Paper read by Messrs. F. A. Clark and A. L. Clough 
some particulars are given of electric trucks, with ratings from 1:5 to 
5 tons, in use by the Amoskeag Mfg. Co. "These are used mainly 
in the mill yards, and the results show that there is а large saving 
in electrical operation compared with horse traction. In the 
garage, 90ft. long by 70ft. wide, a runway is provided over 
which the cars may be operated for changing batteries, and there 
is a hydraulic elevator for manipulating batteries, Tnorough in- 
spection of the cars is made nightly, including the filling of cells 
with water, tests and records, and a minute mechanical inspection 
is made on Sundays. Each battery is washed three times during 


its life and each battery is renewed once a year. As each car is 


run from 20 to 25 miles per day, or about 7,000 miles per year, it is 
found better to renew all parts yearly than to renew the negatives 
twice over. The cars are equipped with solid tyres, which last about 
5,000 miles. The cars are out of commsssion from about 0:4 per 
cent. to 1°4 per cent. of the time. The latest trucks are equipped 
with single motors, commutation poles and silent chain transmis- 
sion. These are found to work with 30 per cent. less energy than 
the older truck with two-motor equipment, series parallel control, 
spur gearing and plain bearings. f | 


‘ 


THE COMMERCIAL WIRELESS TELEGRAPH STATIONS 
OF THE UNITED KINGDOM. | 


Practically all the more important liners leaving the ports 
of the United Kingdom are now equipped with wireless tele- 


Ше — — a a ana - 


Name of : 
Station. by range. | open. Object. 
Miles. A. M. P.M. 
CULLERGOATS ....| British 300 9 to 9 |General public corres- 
RadioCo. pondence with ships. 
SKEGNESS ......... G.P.O. 50 | Always ‘Communicates only with 
Hunstanton. 
HUNSTANTON ....| „, 50 | Always |Communicates only with 
| Skegness. 
CAls EK. " 100 Always |General public corres- 
pondence with ships. 
PaAnkEsTON Quav| G. E. 120 General public corres- 
Rly. Co. pondence with packets 
| | of the Rly. Co. 
. NonrH FongELAND| G.P.O. 100 | Always |General public corres- 
NM pondence with ships. 
М№Мтом ............... s Н 70 i Ditto 
Вот HEAD ...... эз 100 Уз Ditto 
LIZARD ............ 5 | 10 5 Ditto 
SEAFORTH ......... 5» 10 э” Ditto 
MALIN HEAD ...... ^ 70 E^ Ditto 
ROssLARE ДЫ 70 "T Ditto 
CROOKHAVEN ...... ГА 250 | э Ditto 
A.M. P.M.) . 
TOBERMORY ...... js 100 ' 8to 8 |Communicatesonly with 
| Loch Boisdale. 
Lock BorspALE 8 100 | to 8 Communicates only with 
i Tobermory. 
HEYSHAM ......... Midland 150 General public corres- 
Rly. Co | pondence with packets, 


| | of the Rlv. Co. 
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them as far as a distance of about 200 miles out at sea. This 
distance, however, varies considerably with the prevailing 
conditions. The ranges shown in the accompanying chart 
and table are the guaranteed ranges under all but the most 
exceptional: circumstances. As a rule the possible range 
would be considerably greater. | 

It 1s, for instance, а not unusual occurrence at night for a 
station whose normal range is, say, only 100 miles, to exchange 
signals with a similar station 1,000 miles away. 


Mar snowrna Ровілс 
WIRELESS STATIONS IN 
THE UNITED Kinapom. 


Scale of English Miles 
20 0 2320 40 


! 
/ | 
AROSSLARE 
оо 


—— 
600 


Stations underlined are permanently open day and nigh 


Detailed instructions for making communication through 
the radiotelegraphic system of the United Kingdom with a 
passenger on board any vessel equipped with wireless tele- 
graphy will be found in the current edition of the Post Office 

uide. | 


ANNUAL DINNER OF THE WEST HAM ELECTRICITY 
DEPARTMENT. 


The fourth annual dinner of the West Ham Corporation - 


Electricity Department was held on Thursday evening, 
January 27th, at the Gaiety Restaurant, Strand, W.C. Mr. 
H. H. Couzens (berough electrical engineer) presided, and 


among those present were Alderman Crow.(chairman ‘of the 


Tramway and Electric Lighting Committee), Alderman Spratt 


| | = 
| (Deputy-Mayor), Alderman Littler, Mr. A. H. Seabrook and 


| borough shoul 


Mr. H. E. Blain (tramway manager). 


After the loyal toasts had been duly honoured, 

Mr. A. Н. SEABROOK proposed the toast of“ The Mayor and Corpora- 
tion of West Ham.’ In doing so he mentioned that the policy of the 
West Ham Corporation in dealing with the power requirements of their 

С welcomed by the electrical profession. The policy 
of the Corporation in regard to cheap power.and in inducing manu- 
facturers to come into the borough was a redeeming feature in the slack- 
ness prevailing in the south of England, as compared with the north. 


The present condition of the electrical industry was largely due to 


t. under the Stations indicate th 
length of the Station in metres. 1he ranges of the above 8 shown in the e able. 


internal causes. If all electric supply 
undertakings would push the sale of elec- 
trical apparatus.as West Ham had done, 
there could be no doubt that an enormous 
improvement would take place in the 
electrical manufacturing industry. He 
thought considerable credit was due to 
the Corporation for their boldness in pro- 
viding the necessary capital, and they 
were about to see the results and obtain 
the benefit of that expenditure. 

Alderman SrRATT, with whose name the 
toast was coupled, said, in reply, that he 
greatly appreciated the remarks of the 
proposer of the toast, since Mr. Seabrook 
was now in an independent position. He, 
the speaker, believed there was not a 
town in the whole of the kingdom which 
had made such rapid strides in so short a 
time, and yet it had the smallest debt of 
any town of its size. They had, of course, 
sowed their wild oats and now they were 
going to be a little more staid and reap 
the fruits of the services of some of their 
best men. 

The toast of The Electricity Depart- 
ment" was proposed by Alderman Crow, 
who remarked that last year he praised 
Mr. Seabrook, and in a short time the 
latter came and told him he had got a 
better job. Although his speech might lead 
the Corporation into the same difficulty 
again, he would say that Mr. Couzens was 
a most able successor to Mr. Seabrook. 
He realised that while the Corporation 
could do much to destroy the usefulness 
of a trading department, the success of 
the latter depended largely upon the staff. 
As to the profit last year on the electricity 
undertaking, it had been stated that the 
undertaking had not paid the rates it 
ought to have done. Well, this year 
they had to meet an extra amount of 
£5,200 for rates, and if the undertaking 
did not manage to make a profit this 
year, he would say that it was because of 
the interruption of the work brought 
about by Mr. Seabrook’s resignation in 
the middle of the year, followed by 
that of a large proportion of the staff. 
Nevertheless, for the nine months just 
ended, the revenue from the sale of 
current had increased by £5,600, and 
they had generated 2} million units more 
than in any previous year. In conclusion, 
Alderman Crow said that one of the things 
which would he!p the Thames Ironworks 
to build a “ Dreadnought ' cheaply was 
the cheap supply of electricity pro- 
vided. | 

The toast, which was associated with 
the name of Mr. Couzens, was received with musical honours. 


. In reply, Mr. Couzens said he was sure the measure. of success 
achieved by the undertaking in the past and in the last nine months 
was due entirely to his predecessor, Mr. Seabrook, and to the staff 
who had worked во loyally. Some sympathy should be extended 
to him in following Mr. Seabrook, who had struck out along an 
entirely new line by establishing a sales department, which had 
done much towards the success of the undertaking. Perhaps the 
reason why other undertakings had not started on the same’ lines was 
due to the worry associated with such a department. With-régard to the 


Tabie. 


| generating department under Mr. Lloyd Jones, they had obtained resulte 


which had constituted a record in the country. Їп conelusion, Mr. . 
Couzens thanked the members of the Corporation and thg staff, for the |. 
help and sympathy they had extended to him.at West Нат. 2 „ 
The toast of The Visitors " was proposed by Mr. G: Lloyd Janes and. 
responded to by Mr. H. E. Blain. i ж. MM 
During the evening, and.interspersed with-the toasts, an excellent 
musical programme was rendered and was greatly appreciated by the 


company. | 4 
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ELECTRICITY SUPPLY TABLES AND DATA. 


The flrst of the valuable Series of comprehensive Tables of Statistical 
and Engineering Data relating to Electricity Supply Undertakings of 
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(Gratis) with the issue of The Electrician °° for Dec. 31. This 
Supplement (Table III.) dealt with the Electric Power Undertakings 
and included Sketch Maps of each of the areas covered by the powers 
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giving complete Engineering Data of the Electric Tramways and 
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Supply Undertakings without Tramway Load,. was published 
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Tables VII. and VIIL, giving details of Electricity Works and 
Electric Tramways and Railways in the Colonies, and at some im- 


: THE ELECTROMOBILE. 


It has always been a matter for regret. that. the electric 
5 electromobile as it is very conveniently 
called —has not taken up a more prominent position in the 
automobile world.. This method of locomotion is so ideal in 
many respects, the manipulation 18 so simple, there is so 
little to go wrong, the maintenance of everything - except 
the one weak part of the equipment, the battery—is so low, 
that such a vehicle. should appeal strongly..to. many users- 
Yet, beyond the electric carriage for essentially town use, 
very little progress has been made in this country. 

In the United States, on the other hand, we find a very 
different state of things. A recent issue of the Electrical 
World ” states that there are about 20 ‚000 electric vehicles 
in the United States, and that something like 4,950 of these 
vehicles were manufactured in 1909. Evidently the electro- 
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mobile cannot be N on the other side ob the 
Atlantic. Here we are apt to think of it merely as a 
pleasure vehicle. In the United States, on the other hand, 
the electric commercial lorrv, or van, has always been a 
strong feature, and the “ Electrical World,” in dealing with 
this subject, assumes that about 10 per cent. of electric 
vehicles belong to this class. It is necessary, however, for 
someone to set the fashion, and itappears to us that elec- 
tricity supply engineers are essentially the people who should 
take the matter in hand. It is useless to suggest that an 
electric van is ideal if electrical people do not make use of it. 
This aspect of the case is evidentlv realised by the Com- 
monwealth Edison Co., of Chicago. At first they had a 
certain amount of trouble, but this has now been eliminated, 
and the cost of operation of the Company's electric waggons 
has gone down rapidly during the last three years. Else- 
where we give some figures relating to these vans, of which, 
it will be seen, there are quite a large number in use. The 
average mileage per working day is 25, and the energy taken 
per mile is 0-59 unit. The most important point, of course, 
is the cost of working as compared with horse vans. In 
regard to this it is probably difficult to get really satis- 
factory figures, but, so far as thev go, the electric vehicle 
shows to very distinct advantage. At all events, the 
experience gained with 17 “ rigs ” has been so satisfactory 
that the Company are taking all possible steps to encourage 
the use of electric vehicles by the public. A special depart- 
ment has been organised to deal with electric automobiles, 
with & superintending engineer who is an expert in 
secondary batteries. А map has been prepared showing 
all the public garage charging stations in Chicago, and these. 
maps will be presented to electromobile owners, of whom, it 
appears, there are about 2,500 in Chicago alone.. By means 
of this map the charging station nearest to any locality 
can be found at once, with information as to the facilities. 
The best paved streets are also indicated. Circular letters 
are being issued to the effect that the Company is willing to 
advise in problems of electric vehicle operation free of charge, 
and also to test and examine batteries. Tosome electricity. 
supply engineers it will seem that this is taking a good deal 


of trouble over a small matter, but when such vehicles run. 


into thousands the amount of energy used is quite 


worth considering, and it has the advantage that energy 
for charging is generally required when it can be most con- 


veniently supplied by the generating station. 

The use of the electric van is by no means 18 to 
electric companies. At a recent meeting of the Electric 
Vehicle and Central Station Association (U.S.A.),.. the 
president statéd that in the case of one commercial house 


in New Vork 32 out of 35 motor cars were electric, and 


the cost of operation was stated to be one-third that of 
the petrol car. Also in the mail service in New York 
they are giving eatisfaction, some of the | cars m in 
use averaging 51 niiles per day. С 

In this country probably the radius of travel to whicha an 


electric car is restricted has affected the question more than | 
anything else, though it is a little difficult to see why this 


limitation should not apply equally to the United States. 


Possibly the country roads there are not so good as here, and 


do not encourage long-distance running. Certainly in this 
country the purchaser of a car, even though he may use it 
mainly for short-distance business runs, looks forward to 
occasional.trips of at least 50 miles into the country. . For 
this the electric car is unsuited, and since the ‘purchaser 
cannot, as a rule, afford to buy two cars, he buys the petrol 
car and puts up with its disadvantages. Er 

This difficulty, however, does not apply to аи 
vans. Generally, it is a case of substituting a motor ván for 
а horse-drawn van, and although there are. some exceptions, 

the radius of the ordinary commercial van is: not usually 

large. It would be quite simple to divide up the services 
into short and long radius, and to serve the latter: by. means 
of petrol vans if necessary. The electric van has the very 
great advantage that it is simpler than the petro]. van, that 
it can be handled with less expert labour, and that it is con- 
sequently more free from breakdown. But there is one 
essential to success—namely, expert attention must be 
given to the battery. To many people the secondary battery 
is somewhat of.a mystery. There is really nothing very 
mysterious about it, but attention must certainly be given to 
details in its manipulation. We do not doubt that there is a 
future before the electric commercial vehicle in this country, 

but if it is to be developed then we must look to the supply 
éngineers to show the way, and consideration of the subject 
shows that it may be quite worth their waue to do so. 
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Analyse des Metaox P5 Electrolyse. ву. А. HoiLAxD and F. 


BERTIAUX. (Paris: unod & E. Pinat) Pp.253. Fr.9.50. 
This is the second edition of this useful analysis; the first 
appeared in 1906, and consisted of 180 pages, so that this 
edition shows an increase of 73 pages. The book, as we re- 
marked of the first edition, is essentially the work of the authors. 
Useful work, but it would have been a great deal more useful 
had they recognised that they are not the only workers on 
electrochemical analysis. How it is possible to publish a 
Book and practically to ignore the fact that rotating electrodes 
are very largely employed at the present time, and that 
stationary electrodes, although very useful, are frequently not 
80 satisfactory for separations as rapidly rotating ones, is diffi- 
cult to imagine. Certainly in France there has not been much 
work published in this connection, but surely science is not 
bounded by geographical limits? 

The scope of the book is in other respects broad, and the 
methods of separation described in many cases excellent. All 
through the new edition one notices additions, and in most 
cases the additions show advancements which have taken place 
in electrechemical analysis during the last three years. The 
technical separations óf the metals and metallic alloys are 
extremely useful,, and certainly show an advance upon those 
described in the first edition, although they were excellent. 

The work is certainly to be. recommended, but we hope in 
the next edition the authors will give a little more space to the 
work of their confréres, and will not fail to include the rapid 
methods of electrodeposition which have of late found. such 
a very wide application. . Е. MoLLwo PERKIN.. | 
Motors and Motoring. By H. J. Sroonzr. “4th edition. (London : 

G. & E. G. Jack.) Pp. xjx.+276. 2s. net. 

Ps book is said, in the introduction, to be written for the 
man in the street, whose knówledge is in most cases very super- 
No doubt he will find in it a number: -of 
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things that he wants to know, many of them well put in clear 
and simple language. He will also find other things, for, 
although this is the fourth edition, slips and mistakes are 
numerous. Many of them may be due to careless proof read- 


ing, bút there are a large number which can be attributed only: 


to the author. 

The book appears, further, to be intended for students for 
the City and Guilds motor car engineering examination ; but 
we fear that the examiners would look somewhat askance at a 
candidate who told them that, ** indeed, in high-speed engines 
the inlet valve should have a slight lead—that is, it should open 
just before the commencement of the stroke, thereby facilitat- 
ing the scavenging of the combustion chambers." (Heavy 
type and italics are not ours, but are scattered in this aimless 
way over every page. Nor would another candidate who 
stated that “ theoretically sparking should occur at the instant 
the circuit is completed " make up for it by attributing the lag 
between making contact and the ignition of the charge partly 
to the number of points or connections through which the cur- 
rent passes some of which may not be very perfect.“ 

There i$ much in the book, however, which will be very 
useful to those who know enough to sift the wheat from the 
chaff. The wild use of itatics, &c., disfigure a book which is 
otherwise excellently got up. | C. W. 8. C. 


EQUITABLE CHARGES FOR TRAMWAY SUPPLY. 


We give below an account of the discussion which took place 
at & meeting of the Institution of Electrical Engineers on 
Thursdav of last week in connection with Mr. Н. E. Yerbury’s 
Paper on theabovesubject. Ап abstract of this Paper appeared 
in our last issue. 

Mr. J. F. C. SNELL, in opening the discussion, felt sure that those who 
had been connected with municipal supply would be only too glad if some 
fair and reasonable basis of determining the price of energy could be 
arrived at by tramway and electricity departments. He did not agree 
altogether with the author's statement that the tramway department had 
to bear costs which legitimately belonged to the lighting and power 
departments; that might be true in certain cases, but was not true as a 
general rule. It was very difficult to compare costs in various towns 
without reducing them to a common level.. The tables which appeared 
in the Electrical Times were partly responsible for the irritation which 
undoubtedly existed between tramway and electricity departments in 
various towns, because the works costs only were given for the indepen- 
dent tramway station, whereas in the case of а combined station other 
charges than works costs were properly included in the cost per unit. A 
Íairer comparison would be made if stations were subdivided into four 
classes—viz., (1) alternating-current stations with rotaries supplying 
above five million units per annum ; (2) similar stations with an output 
of less than five million units; (3) direct-current stations supplying more 
than five million units; and (4) direct-current stations with an output 
below five million unite. Another point to be taken into consideration 
when dealing with а tramway station built under the Tramways Acts 
was the period for the repayment of loans, usually 30 years; whereas in 
the case of the combined station that period was originally 25 years, but 
was now reduced by the Local Government Board to, on an average, 17 
years. That meant a considerable difference in the annual repayments 
in the two cases, in fact, nearly 21 per cent. on the capital outlay, and 
considerably increased the cost per unit. Another point was that one 
could not get quite the same benefit from tramway plant as from plant 
supplying а general load in вау, an alternating.current three-phase 
“ combined station. Again, it was necessary to make a correction by 
subtracting the units used for station lighting, and, in the case of a con- 
densing station, for auxiliary motors. nts, rates and taxes, &c., and 
a proportion of the management charges, should also be added, and a 
reasonable sum for profit, in order to cover the risks which existed in the 
supply to a tramway concern. He had been astonished to find how 
variable was the load factor in different cases. At Sheffield it was about 
40 per cent., in other cases 50 per cent., and he had come across concerns 
which only gave an annual load factor of 22 percent. An average figure 
was 25 to 30 per cent. Such figures had to be taken into account when 
attempting to compare the cost of electricity supply to tramways. The 
author had made a fundamental mistake in attempting to compare a 
simple direct-current station like Sheffield with a three-phase supply as 
in Manchester. If the author had compared an independent three-phase 
station like Glasgow with Manchester then he would have been comparing 
like with like. Although the cost of current at Glasgow was stated as 
0-35d. per unit, by adding the other charges the cost would be raised to 
1-2d., instead of 0-35d.; and that compared with a figure of 1-044. in 
Manchester (a figure which was to be 1d. in the future). If smaller under- 
takings were considered, he admitted the independent station had the 
advantage. Again, he took four stations—Birkenhead, Northampton, 
Portsmouth and Reading—which were quite typical stations in various 


units an 


parts of the country, and whose average output was 11 million units. 
The average price, as published, was 0-62d.; but including capital 
charges, &c., it was at least 1:164. The author told them that the 
average price charged was 1:377d., but, of course, that included a very 
large number of stations whose output was under half a million units. 
Another peint was that if one laid down two stations it meant smaller 

a greater cost per kilowatt of plant. Also, the charges for 
salaries and wages were increased. That meant that the gross amount 
the municipality had to pay was greater in the case of the two separate 
stations than in the case of the combined station. On the average, he 
thought that the charges paid by the tramways to the supply departments 
were equitable; and in some cases he was certain that the price paid by 
the tramways department was too low. As electricity departments 
developed the price was likely to be reduced, but with an independent 
station there was not the same chance of growth. The remedy which he 
had found necessary in settling the price once for all was to take the 
ascertained maximum demand of the tramway department (no matter 
at what time of the day it occurred) and also the traction load when the 
combined maximum load was recorded (i. e., the demand of the tramways 
at the time of maximum peak on the combined station). He then took 
the mean of these two figures. He did this because the coincident 
demand represented the demand of the tramways as a whole upon the 
steam-raising plant, but the real maximum meant the demand upon the 
electrical plant. Then, without allocating any pfoportion of the coal to 
the standing charges, he took these as, the sinking fund and interest on 
capital (excluding mains and services), management expenses (leas the 
charges for the distribution department), rents, rates and taxes, in- 
surance and the wages at the power station, and. in the case of a three- 
phase station, of the sub-stations as well. These, he thought, represented 
the real fixed charges. By dividing these fixed charges by the total 
kilowatt demand upon the combined station one obtained a resultant 
charge per kilowatt of demand, which charge, multiplied by the mean 
ascertained demand upon the tramways, gave the total fixed charges 
which the tramways ought to pay. Finally, by taking the running costs 
—viz., coal, oil and repairs to the plant:(not to the mains)—and dividing 
that by the total useful units delivered, one obtained the running cost per 
unit delivered. This should be multiplied by the number of tramway 
units measured at the power station switchboard to obtain the total pro- 
portionate running charges. Seeing that the combined station had to 
bear all the risks of a rise in the price of coal, or damage from fire, ex- 


. plosions, &c., a certain percentage, sometimes 5 or 7} per cent., should be 


&dded to cover these risks. In that way the total charges which the 
tramway department ought to pay could be ascertained. 


Mr. Stuart RussELL thought that the author had rather confused 
the question by the division into fixed and running costs. He, the 
speaker, had always believed that the fixed charges were those that were 
independent of the number of units generated, and that the running 
costs were proportional to the number of units generated. The author 
objected to this division and said that no portion of the cost of salaries 
and wages of officials and of fuel, water, &c., should be included in the 
running costs. At the same time, in another part of the Paper, the 
author pointed out that what he designated running costs would vary 
according to the load-factor. One reason for including a portion of the 
above-mentioned charges amongst the fixed charges was to take into 
account that reduction in the cost of generation which followed an 
increased load-factor.. He was inclined to think that the Paper would 
have been a good deal clearer had that division been adopted. In 
examining the figures the author quoted for Manchester he could not 
help thinking that some mistake had been made. The total charge to 
the tramway department was given as 1-04d., including power supply 
and capital charges on generating plant and tramway feeders. The 
fixed charges totalled up to 0:8654., and it was stated that in those 
charges was included 27-35 per cent. of the amount charged against 
running costs for coal and stores. Therefore, the running cost of coal, 
oil, water, &c., must be very nearly four times that which was included 
in the fixed charges and would amount to an addition of 0-172d. As to 
repairs, one-third of the amount of running costs was included in fixed 
charges; consequently that item must be 0-192d., making a total cost of 
nearly 1:234. instead of 1-04d. as stated. There were, in most cases, 
certain portiens of the generating or distributing plant which were pro- 
vided solely for the use of the tramways or the power supply, and the 
capital charges on each portion should be charged to its particular 
supply; the charges on the remainder of the capital expended, which 
was common to both supplies, should be debited in proportion to the 
relative maximum demands. Rents, rates and taxes, management and 
insurance, should be divided in the same proportion as the capital 
charges. He had found that very correct results were obtained by 
including the whole of salaries and wages among the fixed charges. 
Coal, stores and repairs should also be partly included in the fixed 
charges. He made some tests on standby losses when in charge of the 
Brussels central station. These led him to the conclusion that in a lighting 
station about 25 per cent. of the total cost of the whole stores should be 
included in fixed charges. He had since heard from Mr. Pearce that he 
also had made tests which confirmed that figure. He, the speaker, had 
obtained an expression for the amount of the fixed charges for different 
load-factors. Taking the total expenditure on coal, stores and repairs 
as A and the load-factor as L, he found that the amount of the fixed 


charges should be 1.5 This worked out so that with a tramway 


load.factor between 40 and 50 per cent., the fixed charges for coal, 
stores and repairs were about 12 per cent. instead of the 25 per cent. 
found with a lighting load. 
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Mr. E. W. Cowaw asked whether the higher price of electricity supply 
for tramway service might not be partly due to the fact that power for 
locomotion purposes was really worth more than power in fixed positions 
—its market price was admittedly higher. He thought that the author's 
statement that the price at which any commodity could be sold was 
determined, firstly, by its entire cost of production, and, secondly, by the 
quantity sold, was scientifically inaccurate, since the law of supply and 
demand determined the price. ` He thought the market price of the supply 
given from the combined station would be something better than the 
tramway department could generate for itself in order to induce it to take 
a supply from the combined station, to the advantage of the combined 
‘station, and probably to the advantage of them both. If there was a 
profit upon the supply undertaking which was applicable to the reduction 
of prices, the scientific way of reducing the price was to take a percentage 
-off the market price of the commodity supplied. For some reason elec- 
trical engineers almost invariably ignored the factor of demand ” in 
fixing prices. This was the more surprising as demand was given a 
most, active place in almost all other departments of commerce. When 
last speaking on this subject he instanced the fact that he had to pay 50 
per cent. more for the transport of a case of brass castings from Man- 
chester to London than he had to pay for a case of iron castings of the 
same dimensions and weight. Why? The cost to the railway company 
was the same in each case, but the difference in price was due to the fact 
that the market price of the transport of brass castings happened to be 
higher than that of iron castings. That this was the case was due to the 
demand and not to the cost element. For the purpose of fixing 
price the relative cost of supplying each class of consumer should only 

be allowed to influence price to the extent which secured that the maxi- 
mum number of high-priced units could be sold relatively to low priced. 
That was to say the egate income should be as large as possible, 
-and this result could aul be obtained when low-priced units did not dis- 
place high-priced. In order to crystallise the views put forward he had 
-drafted a postulate, a definition and a law, which were as follows :— 
Postulate. Within the limits of practicability price should be fixed, as 
between different classes of consumers, as nearly as рев in proportion 
'to the market prices of the services rendered. finition.— Market 
price " is the price determined by the law of supply and demand, ex- 
-cluding any monopolist element. It is not determined by the utility of 
the service rendered, nor by the cost of rendering that service, but it is 
influenced by both and is a resultant of both. Law.—When prices are 
adjusted in accordance with the above postulate, it will follow that the 
largest aggregate gain will accrue to the community concerned, and the 
distribution of that gain will be the most equitable possible. He believed 
the above three dogmas embodied the most scientific, equitable and 
rational system of pricing electricity it was possible to devise. 

Mr. A. H. Suaw (Ilford) did not agree with the author's deductions, 
as he appeared to take his figures generally from two large undertakings, 
whilst it would be found that of the 65 or more tramways which took а 
supply from & combined station quite half of them required less than 
one million units per annum. What was equitable in the case of a large 
:Station was not so for a small station. Thus, at Ilford, for instance, 
опе small set was sufficient to supply all the tramway current required, 
and the load varied from no-load to 25 per cent. overload on that set. 
It was very plain that it was impossible to compare the cost of unita 
-generated under these conditions (units costing very much more for coal) 
with the cost of units generated by a large set supplying current for 
Power or lighting and running at the most economical load. Another 
point was that the strain on the plant supplying & tramway load was 
considerably greater than on e set running at a steady load, such as 
power and lighting; so that the cost of repairs for tramway plant was 
very much higher than in the case of sets kept for lighting and power. 
In settling the price at Ilford, which was only 1jd., they had, to a con- 
siderable extent, followed the lines laid down by the author. The latter, 
however, stated that by including the running cost of the whole station 
the price would be brought down. The speaker did not agree with that, 
ав far as Ilford was concerned, for the reason given above with regard to 
the cost of coal per unit. He thought the Paper would have been more 
valuable if there had been a column in the tables setting out the number 
of units supplied. 

Mr. C. Н. Worpinanam (chief electrical engineer to the Admiralty) 
said Manchester had been mentioned in the Paper and its policy strongly 
criticised. He, the speaker, was directly responsible for that city adopt- 
ing & combined station. He had a hard fight to gain that end, as, like 
most tramway committees, the Manchester one desired the prestige 
-attaching to a station of their own.. It was a question that had to be 
approached on broad lines and by consideration of broad principles; one 
could not possibly lay down any policy which was universally applicable. 
If, however, both undertakings were in the hands of one authority, he did 
not think there could be the slightest doubt that there must be а saving 
by combining the two. As to whether a portion of the coal should be 
‘included in standing charges, he referred them to Dr. Hopkinson's original 
Paper on the cost of supply, in which it was clearly shown that a portion 
of the coal should be so included, not because, as the author imagined, 
fires had to be banked in readiness for a peak load, but because there was 
& steady expenditure of fuel to keep the boilers, steam ranges, &c., hot 
independently of the load. These constant radiation losses were very 
heavy and far in excess of what most central station engineers seemed to 
realise. In regard to the price that should be charged to the tramways, 
as compared with other consumers, he did not agree with a previous 


speaker that one could discriminate between current used for different | . 
h of use varied. He thought, how. - 


purposes, except in so far as the lengt 
ever, that it was quite justifiable, so long as each class of consumer paid 


the actual cost of his supply, to demand different rates of profit, since a 
small profit would pay on a large turn-over. | 

Mr. W. С. Вохр thought it was most desirable that there should be 
fixed not some detailed method or rigid formula as to what was the 
proper method of charging for a tramway supply, but that a general 
principle should be come to. The author stated in the Paper that many 
tramway managers had suggested that under the same municipality the 
tramways department should not be charged a higher price per unit 
than the estimated total cost of production from а separate tramway 
supply station. Не believed the author himself did not agree with that, 
but he, the speaker, was perfectly prepared to ссор it as an equitable 
basis. He agreed with the summary at the end of the Paper that, in 
E ny to fixed charges for tramway supply, these should be based and 
calculated only on that portion of the undertaking which was used for 
the actual generation and distribution of power to the tramways. It 
was very unfair to allocate (as was done in many cases) management 
charges to the tramways in proportion to the output of tramway units 
compared with the total output of the power station. The same remarks 
applied to running charges. It would be a great advantage, in view of 
the frequent arbitrations in this country, if there were some broad 


general principle; and his idea of that pri 


pape was that the charge 
should be based on what the cost would be in an independent traction 
station. 


Mr. C. E. C. SHAWFIELD (Wolverhampton) thought the author had 
entirely missed the point in stating that the tramways department 


should in all cases be charged at a lower rate than ordinary power con- 


sumers. The tramway load-factor was not anything like so'good as it 
was commonly supposed to be. In his case the number of cars run in 
the daytime was 25, and these were not carrying a large number of 
passengers and not stopping very frequently, whereas toward the even- 
ing, more particularly in the winter, the number was increased to 40 or 
45 just about the time when the peak load of other consumers was on. 


Moreover, not only were the additional number of cars in service but, 


owing to the fact that people were going home from business about that 
time, every car was pretty well loaded and stopped at every stopping 
place. The coincidence of all these additional cars starting up again 
produced a tramway peak which was superimposed upon the ordinary 
lighting. and. power peak. The load curves shown by the author in his 
Paper might be typical of a large tramway undertaking such as Sheffield, 
but were very far from being representative of the average tramway load 
in the case of smaller undertakings. The author stated in the Paper 
that it was now possible to get plant for low-tension direct-current supply 
for £35 per kilowatt; this was undoubtedly correct, but it was by no 
means representative of the condition of affairs existing at the time 
when the majority of the combined stations were purchasing their plant 
for supplying tramways. In 1901, the speaker, in installing generating 
lant, buildings, cables, &c., to meet the requirements of the Tramways 
mmittee, had to pay nearer £100 per kilowatt when purchasing by 
tender in the open market. During the last two years he had laid down 
а new power station for three-phase extra high-tension supply, in which 
the capital cost per kilowatt of building, boilers, generating plant, and 
cables came out to almost exactly £20 per kilowatt, and the average 
full load steam consumption to about 18 lb. per kilowatt-hour. It was 
obviously unfair, therefore, to compare the price charged for tramway 
supply with the prices charged to private consumers of motive power 
ess due regard was also taken to the marked difference in the cost of 
supply. If the author wished the speaker to revise his charges for 
tramway supply on the basis of his present costs for private motive 
power supply, or in other words, to supply the tramways from the new 
plant recently installed, it was obvious that the plant originally pur- 
chased for the tramway purposes must be scrapped. If that were done 
where did the author's allowance for depreciation and obsolescence 
come in. The price the speaker charged for tramway supply of about 
1} million units per annum was 1-125d. per unit. Upon reference to the 
author's diagram it would be observed that when the Sheffield output 
was only some 1j million units, the cost of supply in a separate gene- 
rating station was about 1:254. 

Mr. Н. RicHARDSON (Dundee), in a written communication, thought 
it was not always the case that a tramway department had a better load 
factor than the large power consumer. Although apparently not realised 
by the author, the whole of the cost of the items classed by him as run- 
ning charges " were not proportional to the units generated, but only a 
part of the cost; so that an improvement in the station load factor 
reduced the running costs and allowed current to be sold to other con- 
sumers more cheaply than would have been possible without the help of 
the consumers who improved the load factor. In that connection he 
did not think the author's statement could be taken as correct that 
engineers invariably included а larger sum under fixed charges than was 
appropriate to the actual maximum demand ; nor did the proportion of 
coal mentioned in the case of Manchester—viz., 21-5 per cent.—seem 
unreasonably large. With regard to the author's contention that the 
tramway department should lay and maintain its own - cables, it might 
be pointed out that the supply department submitted the B.O.T. records 
at present, and it could not be gainsaid that many tramways had no 
‘experienced and responsible engineer. He hoped that the other figures 
given in the tables were more correct than those quoted for Dundee. The 


| ‘price charged to the tramways for two years back had been 1-1254., not 


:1:254.; moreover it should be marked (d), as all capital charges on plant 
‘and cables and upkeep of overhead equipment were included. j 

Mr. A. BRoMLEY Ногмев (communicated) thought the existence of a 
corhbined station was only justified if each service benefited by the com- 
bination. He agreed with the author that the advantages of low. pressure 
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distribution, especially for the tramway service, were sometimes over- 


looked ;. but, on the other hand, to be able to run both services at the 
same time from one large plant, instead of from two smaller and separate 
When the 


sets, was in favour of a high-pressure system of generation. 
district supplied was a large one, a high-pressure system of distribution 


became a necessity. The author's suggestion to burden the tramway 


department with a separate staff, to lay and maintain underground cables, 


was a mistaken policy. Deductions as to the fairness or otherwise of 


prices charged for tramway current could not be drawn by grouping 
together 65 combined stations, as the author had done, since local con- 


ditions varied widely, as also did the items covered by the prices in the 


various localities. At Liverpool the Corporation had decided that the 
price charged for the energy supplied to tramways, which price varied 
automatically with the price of fuel, must include (1) the cost of genera- 
tion and distribution ; (2) repairs and maintenance (including mains for 
tramways) ; (3) rents, rates and taxes; (4) management and general 
expenses; (5) charges for sinking fund and interest on capital; (6) con- 
tribution to renewal and reserve funds. A price which had to cover all 
the above items could only reasonably be compared with that of other 
undertakings including exactly similar charges. The contribution to 
renewal and reserve fund would naturally vary with the special con- 
ditions of each undertaking. and with the margin of safety for the com- 
mercial future of the undertaking which it was considered desirable to 

rovide. i 
E Мг. H. E. YERBURY, in reply, first dealt with Mr. Snell's remarks, and 
said that he, personally, was strongly of opinion that tramway depart- 
ments should not be burdened with capital charges incidental to the plant 
and high service charges connected with general supply departments. 

Mr. SNELL here said that he excluded mains and services. 

The Author, continuing, said he referred to what was done at Man- 
chester and Bradford. According to the statement some years ago of the 
manager of the Manchester tramways, the standing charges per kilowatt 
debited to the tramways amounted to nearly £12 (almost ld. per unit), 
whereas in self-contained systems, say Leeds and Glasgow, with their 
high-tension plant, it amounted to £4. 1s. 3d. and £3. 5s. 5d. respectively, 
which equalled 0-40d. per unit on the direct-current side. Assuming that 
fixed charges were based only on plant required for tramway supply, there 
was no reason why a combined undertaking should not supply electrical 
energy to tramway departments at the same price as they themselves 
could generate, and this should leave a fair margin of profit. 
other hand, the fixed charges incidental to the entire undertaking were 
debited to the tramways in proportion to their requirements in kilowatts, 


then he had no hesitation in saying the tramways would be more econo- 


mically run as entirely self-contained undertakings. They knew theo- 
retically that the total costs should be very much lower in a combined 
station than in separate stations, but in practice this was found not to be 
so, and the tables in the Paper showed.that costs were very much higher. 
He disagreed with Mr. Snell that there was a greater charge to munici- 
palities where two stations were built, as rates had been relieved to a far 
greater extent by self-contained tramway undertakings. Mr. Sriell’s 


suggestions as to a fair basis for charging appeared to be a great improve- ` 


ment on existing methods of computation. In replyto Mr. S. Russell, 
whilst he agreed that radiation Josses were a fixed charge on a station, the 
total quantity of coal consumed covered all losses, and should be charge- 


able to works costs. If not, why were not ordinary power consumers : 


charged also with this so-called fixed cost. In respect to the criticism 
of certain figures in the Paper, the only Manchester figures available were 
for 1907-8, whereas the figures for Sheffield and those in the tables were 
for 1909. In reply to Mr. Cowan, although there might be a higher 
market value for current used for certain purposes, electricity was the 
same no matter what use was made of it. The law of supply and demand 
was dealt with in the Paper, and the author regretted he was unable to 
follow Mr. Cowan’s ‘postulate. In reply to Mr. Shaw, it was admitted 
that there were far more violent fluctuations in small tramway systems, 
hence the latter were not compared with those specifically dealt with in 
the Paper. Ав regards coal consumption, speaking generally, it should 
be lower on а tramway load factor of 26 per cent. than on a power load 
of 20 to 25 per cent., but the hours of supply were, of course, an important 
factor. Mr. Wordingham had spoken more from the standpoint of what 
was best for a municipality as a whole, but he (the speaker) did not deal 
with the question from the purely municipal standpoint, but principally 
from that of £ s.d. He quite agreed with Mr. Wordingham that there 
should be a saving by the acquisition of a tramway power load to a com- 
binéd undertaking, but, if there was that saving, it was not reflected in 
the price charged to the tramways department. Не did not suggest in 
the Paper that tramways should be charged at the same rate as power 
consumers, as he was strongly of opinion that the latter were frequently 
charged at too low a price. In reply to Mr. Bond, he was quite right 
in assuming from a company stanpoint that were a profit of only 
3 per cent. charged on the total costs of production this would be equal to 
a 6 per cent. charge, as 3 per cent. was set aside for sinking fund. In 
regard to management charges, in a combined station these amounted to 
30 or 35 per cent. of the total costs, as compared with 20 per cent. in 
separate tramway stations. In reply to Mr. Shawfield, it was, of course, 
admitted that modern stations could be equipped far more cheaply than 
old-fashioned ones, and the question was whether it was just and fair 
to charge new consumers less than old consumers who had assisted in 
building up the undertaking. High capital charges were the bugbear 
of combined stations. These charges had to be paid by somebody, and 
invariably the tramway departments acted as the '* milch cow." As to 
the question of depreciation and obsolescence, much more would be said 
before any standard percentage or basis of calculation would be deter- 
mined. He was quite prepared to have his figure of 1-75 per cent. 


If, on the 


criticised, but it must be remembered that during, say, the first five years” 


life of undertakings, no money was required for renewals, so that а sub- 
stantial nucleus was available for later years. On the system for which 
he was responsible renewals on power station plant and cables during the 
past 10 years never amounted in any one year to more than about £1,000, 
and the average for the 10 years had been £450 per annum, so that on a 
capital expenditure of, say, £260,000 for plant and cables, 1-75 per cent., 
with the balance already in hand, would, it was thought, be ample for 
extraordinary renewals and obsolescence. In Sheffield they had at the 
present time an accumulated surplus and renewals fund amounting to 
over £92,000, or nearly 8 per cent. of the total gross expenditure of the 
undertaking. He contended that present ratepayers should be relieved 
as much as possible, and that posterity should not be in the happy posi- 
tion of having a substantial balance at the bank in addition to a valuable 
asset in plant, &c., at the expiration of loan period. | 


Mr. Yerbury's Paper was also read and discussed last week 
at a meeting of the Manchester local section. The following 
18 an abstract of the discussion :— 


A Mr. S. L. PEARCE said the question of charges for tramway supply 
was shortly to receive the attention of a joint committee of municipal 
electrical engineers and municipal tramway managers, and it was to be 
hoped! that some solution might be forthcoming. In view of the con- 
ference mentioned, he would have preferred not to put forward his par- 
ticular views on the question, were it not for the references to, and. 
criticism of, the Manchester charges. "The matter was to a certain extent 
виЬ judice, and therefore he was prevented from saying all that he might 
otherwise have done. The author had made one very serious mistake 
in supposing that the costs as declared by self-contained undertakirgs 
and published in the Standard Form of Tramway Accounts were 
necessarily correct. They might be quite fair and proper, and tlie best 
that could be devised, but they did not prevent absurd comparisons 
being drawn between the two classes of undertakings. Mr. Yerbury 
drew attention to the variable practice obtaining in different towns as 
regards the apportionment of some of the capital charges. He omitted 
to point out, however, that comparisons in a number of cases had been 
drawn between stations in which a direct low-pressure current was 
delivered from sub-stations within a few vards of the tramway routes 
and those in which an alternating high-pressure current was metered at 
the generating station 'bus bars before any allowance was made either 
for works' consumption or for losses in transmission, conversion and 
distribution. To compare cases on an unequal footing like that was 
perfectly absurd. Mr. Pearce next enlarged on the question of tramway 
accounts. The item for rates and rents in connection with the distri- 
buting system might be, and in some cases was, charged against the 
tramway general operating costs. Again, differences of policy with 
regard to depreciation made an enormous difference in the accounts, or 
in the actual costs of production. Where the provision was on a liberal 
scale this amount could, under the standard form, be treated not as a 
cost but purely as an appropriation of profits, and, in consequence, it 
did not figure in the actual cost per unit. In the case of combined 
undertakings, the due proportions of such amounts as the above were all 
merged in the charges against the tramway departments, and were of 
sheer necessity part of the price quoted per unit. He hardly expected 
Mr. Yerbury would take figures from tables published in the elec- 
trical press and put them forward as he had done. This was certainly 
a most misleading course. In the case of Manchester, his (the speaker's) 
department tried to get their figures down to a comparable basis with 
both Sheffield and Glasgow, and the work found necessary would deter 
anyone from generalising on the mere strength of published data, seeing 
that the basis of that data was invariably dissimilar.. For instance, Shef- 
field, in the published figure of 0-668d. per unit, omitted rates on ducts and 
cable work, also income-tax, and finally there was the question of an ad- 
just ment to be made for additional units lost in transmission. The net 
result after bringing the Sheftield figures up to the same basis as Man- 
chester increased Mr. Yerbury's figure of 0-668d. to 0:814. What was 
Manchester's figure for that portion of the system, viz., the central area 
of the city, which was strictly comparable with Sheffield ? He referred 
to the low-tension portion supplied from the Bloom-street works. After 
а good deal of trouble he got out the figure for Bloom-street, and it was 
0-88d. per unit generated, as against 0-81d. for Sheffield. He must add, 
however, that Sheffield had an output of 13} million units, and a load 
factor of 38 per cent.. whilst the Bloom-street portion of the Manchester 
output was only 8 million units, with a load factor of 28 per cent. He 
was very surprised not to find any reference to Glasgow in the Paper. 
If Glasgow had been introduced, it would have shown that the costs of 
separate traction stations were not invariably lower than the prices 
charged by combined undertakings, and it. must be remembered that the 
Glasgow undertaking was the only one which could be fairly compared 
with Manchester. 'The systems were identical, and the outputs were 
much the same. After going into the comparison very carefully, the 
net result went to show that Glasgow s figure was 1-144. per unit. as 
against the Manchester figure of 1-04d.—since reduced to ld. There 


| were certainly one or two. other questionable points in Mr. Yerbury's 


Paper. First of all, the assumption that traction business always com- 
pared very favourably with industrial power. business might be dis- 
posed of by contrasting Manchester's traction load factor of 33 per cent. 
with the load factor obtained at Stuart-street station, viz., 50 per cent. 
The latter included traction supply, lighting and industrial power supply. 
The load factor of the industrial power supply alone was estimated as 
between 60 and 70 per cent.; surely a sound justification for charging 
rates below Id. per unit to large power users. The next point—and it 


was a very important one—was the question of peak loads. At Sheffield, 
traction seemed to be a very constant and steady load, but it was scarcely 
` typical of traction loads throughout the country. (Mr. Pearce here 
produced records from Bloom-street station, Manchester, in which the 
morning and evening peaks were very accentuated.) . If there were high 
peaks on any traction system, the whole of Mr. Yerbury's argument on 
apportioning some of the charges for coal, repairs, wages, &c., to standing 
costs fell to the ground. The allocation of these items between running 
and standing charges wasa matter for argument, but he (the speaker) 
had stated before how theirs were arrived at. The apportionment of 
the coal, which was the principa! item, had been confirmed by Sir Alex. 


Kennedy. Mr. Pearce next referred to the question of the equity of 


catering for large power supplies at prices now generally ruling. He had 
touched upon this last summer in connection with his presidential] address 
to the Municipal Electrical Association as follows :—‘ I believe that the 
majority of power tariffs framed are remunerative, although in certain 
cases they may have involved some remission in the fixed charges to 
large power users." After explaining the system of charging at Man- 
chester, Mr. Pearce went on to say that he thought Mr. Yerbury was 
altogether too sanguine in estimating the annual percentage necessary 
to cover depreciation ard obsolescence, viz., 1-75, or an equated life of 
34 years. The life adopted by the Municipal Electrical Association, 
which agrecs very closely with the findings of many other experts, worked 
out at an equated figure of 22 years. Again, Mr. Yerbury in the sug- 
` gested allocation of expenditure put all repairs to running charges. In 
this he was against the general opinion, which favoured some portion 
being placed to standing charges, as all repairs were not consequent on 
the actual energy produced. For example, the whole of the cost of 
repairs to cables should not go down to the running costs. With regard 
to meters, the speaker believed in giving a tramway department their 
own meters, so as to enable them to obtain every possible check. 

Mr. J. R. SarTER (South Lancashire Tramways Co,), referring to the 
comparison between charges for tramway and power supply, remarked 
that in all cases tramway supply was given at the switchboard, whilst 
for power and lighting it was given at the consumers’ terminals. The 
electricity undertaking. therefore, bore the whole of the cost of trans- 
mission losses in a power supply. It was known that electricity under- 


takings frequently supplied current for power purposes under cost 


because of the extraneous advantages which that supply gave. There 
appeared to be no justification for ignoring the claims of a tramway supply 
to similar treatment on the same ground, since half the stations in this 
country could not exist without the tramway supply. He thought too 
much was made of load factor and too little consideration given to the 
quantity supplied. He would rather have a station with an output of a 
million units and 25 per cent. load factor, than a station with a thousand 
units and 100 per cent. load factor. 

Mr. C. C. Аттснтѕом (Rochdale) said the author had stated that tha light- 
ing load lasted on an average three hours a day, but he did not say anything 
about the power load. The statement in connection with keeping boilers 
under steam for poak loads was, from his own experience, incorrect. 

Mr. C. L. E. Stewart (Rawtenstall) agreed with Mr. Salter that tram- 
way undertakings helped the electricity undertakings, especially in their 
initia] days. Ж 

Mr. MıLes WALKER thought a tramway department having modern 
plant, and taking current at unity power factor, ought to receive more 
favourable terms than a concern taking current at 0:8 power factor. 

Mr. F. H. WHYSALL said the general conclusion he had come to on the 
discussion was that everybody looked at the matter in the first place from 
his own standpoint, and the whole business was tied up for want of a 
common basis of comparison. 

Mr. 8. J. Watson (Bury! thought that, although Mr. Yerbury's pro- 
pou for dividing up the cost into running and standing charges might 

e correct so far as a tramway station was concerned, it was certainly 
not so in the case of combined stations. The running cost was only a 
portion of the coal, a portion of the oil and water, a trifle of the wages, 
and some portion of the repairs. The load curves shown in the Paper 
were grand as far as small tramway systems were concerned. In his own 
case, the mean load on the plant was only about one-third of the full load 
capacity. А power load was practically a steady load from the time it 
came on to going off. The consequence was that the plant used to supply 
that load was running at absolutely top load all the time, so that so far 
as working expenses were concerned the results were much more econo- 
mical. Again, the peak load was liable to, and in his case did, come on 
top of the lighting and power peak loads. He was very largely with the 
author in some of his remarks in the summary. The only point where 
he found some little difficulty was in regard to the manner of quoting the 
management costs, rates and taxes, and gencral establishment charges. 
He, the speaker, took all rates and taxcs, management, salaries and office 
costs, and from that total subtracted everything attributable to the 
making out of individual consumer's accounts, and a percentage based 
on the relative value of the mains and sub-stations. He deducted the 
mains from what was left, and finally took out the proportion for each 
maximum demand for lighting and power and the maximum demand 
fortramways. Personally, he thought this was a very fair way of dealing 
with this particular item. Mr. Watson also compared the figures given 
for the Blackpool & Fleetwood Tramway Co.’s..self-contained system 
with the price charged by the Blackpool Corporation to their own tram- 
way department. These were 0-97d. per unit generated and 1-79d. per 
unit, respectively. He showed that after making the requisite adjust- 
ments these prices only differed by 0-02d. | р. " 

Mr. YERBURY, in reply, said, in respect to Mr. Pearce’s observations 
on the standard form of accounts, there was nothing strange about these ; 
they included all items generally included in the lighting accounts, with 
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the exception of a proportion of rates and taxes and insurance premiums. 
Mr. Pearce deducted the whole of the units taken in the power station 
from the traction load. They used no less than 150,000 units per annum 
for boosting purposes, which, strictly speaking, should be charged to the 
tramways. There was also the question of units generated and unita 
sold in low-tension stations. Ten per cent. should be the maximum to 
cover, the difference between the gross output and the units taken by 
the cars; whereas in combined stations, if transmission was necessary, 
it required 20 per cent.—viz., 14 per cent. in conversion and 6 or 7 per 
cent. on the direct-current side. In the case of Leeds, where high- 
tension plant was installed, the total costs only amounted to 0:798d. per 
unit, including a proportion of taxes, insurance and general management. 
Mr. Pearce said the author did not mention Glasgow. The total costs in 
Glasgow on the traction side (i. e., the direct-current side) were 0-410d. per 
unit, or 0-319d. per unit generated, whilst the standing charges were 
£3. 5s. 5d. per kilowatt installed. With respect to peak loads, it was 
generally known that there were more fluctuations in small stations, but 
he-was dealing chiefly with large stations. He did not consider that 
fixed charges should be pooled. Mr. Aitchison had spoken of the matter 
from a municipal standpoint only. He (the speaker) would have nothing 
to say against the high charges if the profits were handed over to the 
rates, but he found the profits were very often kept for putting down 
plant for power purposes and charging less than works cost. With 
respect to Mr. Watson's remarks as to coal, he failed to sce where one 
could differentiate between coal consumed on враг: boilers and coal 
consumed in the station. 


Owing to pressure on our space we have found it necessary 


to hold over until next week our account of the discussion on 
Mr. Yerbury's Paper at the Leeds local section. Ep. E. 


. ͤ ˙ A A анонс 


CORRESPONDENCE. 


— 


RAD IOTELEGRAPHIC MEASUREMENTS. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sm: My transference of the discussion to your columns was 
necessitated by the rule of the I.E.E., that the corrected copy 
of one's contribution to the discussion should be returned 
within four days of the date on which it was sent out bv the 
secretary. As my copy was sent in fully four weeks ago 1 
assumed that Dr. Fleming's reply must be substantially the 
same as that published by him in your columns and that the 
I. E. E. discussion was therefore closed. i | 
lam pleased to see that Dr. Fleming admits that both my 
main criticisms are correct in theory. It was naturally quite 
impossible for me to give exact arithmetical results in either 
case owing to the fact that Dr. Fleming had omitted to state 
the numerical values of the essential factors required for.their 
caleulations—viz., the decrements and the currents during 
charge end discharge. 

It is satisfactory to note, now that he has given the values 


of these quantities, that the errors in his results are of so com- 


paratively small an order.—I am, &c., 


London, Feb. 1. J. EnskINE-MuRRAY. 


THE PRICE OF ELECTRICITY. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR : I have taken part on three occasions in discussions at 
meetings of the Institution of Electrical Engineers upon the 
subject of the principles which should influence the price of 
electricity ;* one of these occasions being the meeting on 
Thursday last, when Mr. Yerbury's Paper was under discussion. 

I gathered at that meeting, I think correctlv, that the views 
I put forward are neither acceptable to, nor of interest to, 
other engineers concerned with this aspect of the question of 
electricitv supplv, and the best course for me to take under 
such circumstances is to “shut up." "This I propose to do; it 
is the function of a crank and not of. a sane engineer, who 
desires to contribute his quota towards the elucidation of truth, 
to force his ideas when or where they are not welcome. I do 
not mean to infer in what I say above that my contributions 


have not been treated entirely courteously, but I have not 


gained the active attention of any of those whose business it is 
to deal with these matters—at least not so far as I know. 


- -* Inst. ЕЕ. Proc., Vol. XI., Part 188, p. 338, and Vol. XIII., Part 
193, p. 52. 101 | 
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Before retiring, however, I am begging the courtesy of your | interest, &c., £4:82; renewals suspense, £1:32. Total, #9-45 


columns to say a last word" upon the subject. 

First, тау I clear away а misunderstanding which I think 
exists—viz., that I definitely advocate an alteration in the 
existing methods of charging for electricity; I do not, 
I am not competent to offer an opinion upon a matter 
which is beset with many difficulties of а purely practical 
character and in connection with which many safeguards must 
be resorted to, which тау involve the setting aside of other- 
wise right principles. My criticism is directed entirely and 
solely against the adoption bv nearly the whole of the elec- 
tricai industry of a principle which I believe to be scientifically 
unsound. That principle was expressed in Mr. Yerbury's Paper 
on the first page, where he says that the price of any com- 
modity is “ determined, firstly, by its entire cost of produc- 
tion, and secondly by the number or quantity sold.” 

For reasons that I have given I believe that that is a 
scientifically untrue definition. It may be a useful working 
hypothesis; I don't know, but it is not true, and it is obvious 
that engineers who set out with false principles are not 
unlikely to arrive at false conclusions. 

To my mind Mr. Yerbury's definition is as erroncous as to 
express Ohm's law as C— E, because in both cases an essential 
factor is omitted. 

The adoption of my definition of price (which is, of course, 
not in any way original) would necessarily have the following 
consequences: 

1. The present definition of the word ‘‘ equitable ” would be aban- 
doned, and the basis of the market price of the service rendered would 
be substituted for the present basis of the relative cost of supplying 
diflerent consumers. | 

2. As a corollary of above it would become necessary to distinguish 
between supplying light, heat, power, &c., disregarding the fact that 
electricity supply is common to all tnree, just as in ordinary commer- 
cial life the hours of labour which are common to the creation of valuo 
of different kinds are generally disregarded. 

3. The recognition that the greatest aggregate gain can be obtained, 
and its most equitable distribution secured, when every part of supply 
is sold at its true market price, and that selling according to cost 
involves the loss of protit to the producer and of profit to the consumer. 

4. The coming into line of the electricity supply business with other 
commercial undertakings, such as railways, steamship companies, &c., 
which apply as far as they can the principle which I believe to be 
right. 

It may be regarded as impracticable to apply a right 
abstract principle in the electricity supply business so as to 
gain the advantages enumerated above. That is not my 
immediate concern, but it is my concern to ask my brother 
engineers to realise what thev and their consumers are losing 
by selling upon a wrong principle, even though, on account 
of practical difficulties, thev can see no way of avoiding the loss. 

Whether wealth is being lost to the community] by the 
error I have called attention to or not it is impossible to say, 
but I do feel that there is a gieat risk of this being the case; 
instances have come to my notice of supply being sold at prices 
which violate the widely established principle which I hold to 
be a false one, and, nevertheless, a larger aggregate profit has 
been made and a larger measure of useful service rendered.— 
] am, &c., 


London, Jan. 28. Epw. W. Cowan. 


EQUITABLE CHARGES FOR TRAMWAY SUPPLY. 
TO THE EDITOR OF THE ELECTRICIAN. 


SR: Mr. Pearce’s charges, as given by Mr. Yerburv are, I 
believe, perfectly fair. They err on the side of modesty when 
compared with “fixed charges" which I obtained about a 
year ago from an analysis of the Manchester figures, extending 
over several years, made with the sole object of getting at 
the true fixed charges." 

Taking a load factor of 30 per cent., the 291 million units 
referred to in the Paper would, neglecting losses in distribu- 
tion, correspond with a maximum demand of 11,200 kw., and 
_ the * fixed charges" per unit given by Mr. Yerbury then work 
out at the following annual charges per kilowatt of maximum 
demand : Coal, £0:47 ; oil, &c., £0°043; salaries, &c., £07755 ; 
repairs, 40702; rates, &c., £0:952; management, &c., £0:391; 


per kilowatt of maximum demand per annum. 

Now, sir, I beg to suggest that the dissatisfied tramway 
men have the remedy in their own hands. For if the above 
are true fixed charges " in the sense that they represent the 
additional annual charge to the station for every additional 
kilowatt of load taken on during the peak (as I believe they 
do), it follows that if the tramway men make arrangements 
to remove entirely their load during ** peak " hours, the station 
is left free to take on additional lighting or power load to that 
extent without increasing their plant or their staff, and there- 
fore the station should, in equity, remit the whole or the 
greater part of the “fixed charge," and charge only for the 
units consumed at so much per unit. 

Supposethen, that the tramway department were to put down 
accumulator sub-stations at various parts of the city in order 
to carry the above 11,200 kw. for, say, two hours (which would 
certainly cover that part of the power and lighting peak over- 
lapped by the tramways), the capital cost, including buildings, 
would not be materially over £11 per kilowatt, of which the 
batteries would represent some £7 per kilowatt. 


We then have 
Per annum per kw. 


Interest at 34 per cent. on £11 ............... . £0°38 
Sinking fund at 5 per cent. on £11 (including depreciation) 0:55 
Perpetual maintenance on cells at 12 per cent. on £7......... 084 
Salaries and wages, say half of stenm 4 . 0:37 
Maintenance of boosters and buildings, say 5 per cent., on £4 0:20 
St/! „ 
Now 
11, 200 kw. at £9:45 (as above) . £105,000 per annum. 
11,20) kw. at £2 8 2 . 26, 200 н 
Saving per annum....... eee eee £79,880 


This saving would, of course, only be effected if the “ run- 
ning charge" remained unaltered. 

From the figures in Mr. Yerbury’s Paper I gather that the 
„running charge" is (1°04 — 0:865 =) 0-17d. If this is correct 
then the ** running charge " will be 

29,500,0C0 units at/0'17d............. Less. £20,900 per annum. 
But the battery losses may render it necessary to purchase, 
say, another 7,000,000 units, costing another £5,000, and 
we have 


Gross saving. A ЛЕК СОО £79,000 per annum. 
Deduct cost of extra units 5,000 53 
Net sa ing 473,800 ji 


Of course there are other factors concerned with the capital 
invested in feeders, &c., of which due account would have to 
be taken in considering the revised “ fixed charge" to be levied 
by the station, and if the tramway load was unduly large in 
proportion to the station “ private" load, the occurrence of 
“abortive” peaks would have to be discounted for; but the 
balance in hand in the above is so considerable as to set off 
a great many such considerations. 

I have, to simplify matters, considered only the units sold, 
as at the generating station, which is, of course, incorrect ; 
but does not affect the result very materially. The £20,900 
charge is common to both schemes, and need not, therefore, 
be considered. 

My analysis of the Manchester costs disclosed the fact that 
when curves are plotted over several years, connecting certain 
annual costs per kilowatt with increasing kilowatts of maxi- 
mum demand, these curves tend to become asymptotic, hence 
Mr. Pearce is quite right in taking these values as “fixed 
charges,” since every added kilowatt means a correspondingly 
increased annual charge. —I am, &c., 

Birmingham, Jan. 28. 


A. M. TAYLOR. 


n 


South African Railways. — At a recent meeting of the South African 
Electric Power Commission the chicf engineer of the Central South 
African Railway Co. (Mr. A. Beaton), in giving evidence, seid ho 
anticipated a number of advantages, including a reduction of one- 
half in the number of drivers and coal trimmers from the adoption of 


electric traction. 


ооо о асараш Сві ELECTRICIAN, FEBRUARY 4, 1910. 


A USEFUL ADAPTER. 


Although small electric heating apparatus such as irons, kettles, 
&c., can be connected to an ordinary lampholder by means of an 
adapter, this generally necessitates the lamp being put out of use. 
Consequently, the use of such heating appliances is more restricted 
than it might be; and as et the present time elcctrical engineers 
are desirous of popularising electrical apparatus by facilitating its 
adoption, we are pleasod to bring to the notice 
of our readers a very useful adapter which has 
been devised by Mr. N. W. Prangnell, distri- 
buting engineer of the Metropolitan Eloctric 
Supply Co. 

The feature of this adapter, which is here 
illustrated, is that it can be connected to 
an ordinary lampholder without putting the 
lamp out of use. It also at the same time 
fulfills one of the recent requirements of firo 
insurance companics, namely, that whencver 
an eloctric iron or similar heating apparatus 
is in use it is desirable to have some indication 
that current is on the apparatus. In the 
case of an electric iron damage has occasionally 

rosultod where current has been left on and 
the iron has been placed on linen or othor 
e materials. By using this adapter, however, 
attention mey be called by tho lamp to the 
fact that current has not been switched off. 

Another feature of this adapter, and one 
which largely influenced its design, is that it 
is unnecessary to remove any shade before 
the adaptor can be applicd. This advantage 
is not possessed by many adapters now on the 
market; whilst if an adapter is put above the 
shade, the flexible wire cerried to the iron or other apparatus causes 
the shade to tilt. Many other useful purposes for which this adapter 
can be applied will, doubtless, occur to our readers, but we may 
draw attention to the case with which table decorations can bo made 
from an existing fitting above the table. 

We understand that this adapter is being placed on the market 
by the General Electric Co., the Edison & Swan Co., Veritys Limited, 
W. McGouch & Co., and Simplex Conduits (Ltd.) 


New TYPE oF ADAPTER 
DESIGNED BY Mr. N. W. 
PRANGNELL. 


LEGAL INTELLIGENCE. 


——————— 


бопе аго сив Oberschlesische Eisen-u.-Kohlenwerke А.С. 
v. Electric Construction Co. (Ltd., 


On Friday Mr. Justice Parker continued the hearing of this action and 
also the application by Mr. James Gray, under sec. 27 of the Patent and 
Designs Act, 1907, for revocation of letters patent Nos. 7, 1888, and 13,556, 
granted in 1902 to Carl Ilgner. 

Mr. Walter, K.C., Mr. Gray and Mr. Hume appeared for plaintiffs, and 
Mr. Bousfield, K.C., and Mr. Russell Clarke for defendants. 

Mr. WALTER said that on the previous day he was dealing with rheo- 
static control, but he had not mentioned that the force of the electric 
magnet depended partly on the force of the current and partly on the 
number of turns in the wire the current was carried through. Опе of the 
well-known systems of rheostatic control was invented by Ward-Leonard. 
What he wanted to do was, with a varying load on the motor, to keep the 
demand on the sources of supply constant. To do that he introduced a 
primary motor and another generator. His system was to introduce 
further resistances into the field winding. Assuming that the load 
increased, that would tend to slow the motor, and would also have the 
effect of making the back E.M.F. flow back while the current flowed on 
and increased the torque. It increased the resisting power to pick up 
the load. What Ward-Leonard did was to pat resistances into the field 
of his generator, and thereby lowered the voltage of the current in the 
generators. The speed diminished with the increasing torque, and so by 
lowering the voltage the amperes increased. He was juggling with volts 
and amperes so as to keep the call upon the sources consistent. For 
years Мага. Leonard's system was staring people in the face as solving 
a problem of driving by electric motors, but no advantage was taken of it. 
As described by Ward-Leonard, however, the process was perfectly 
useless for any such appliances as reversible rolling mills. About the 
beginning of 1902 Mr. Ilgner conceived the possibility of so varying the 
Ward-Leonard system and so solve the problem of electrically driving 
reversible rolling mills. The first thing he had to do was to differ in toto 
from Ward-Leonard in not having a constant-speed motor as his primary 
motor. Ward-Leonard had not realised that it was not necessary to 
have the primary motor and the working motor equal in power. For the 
patentee’s purpose it was necessary to have а working motor that was 
big enough to drive the 10lling mills and take the maximum load. The 
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patentee V FJC that if he had a primary motor whose speed would fall 
off as the load increased, and if he had а connection between and upon 
the same shaft as the primary motor, the armature, the generating 
armature and а heavy moving mass—that was to say, в flywheel—he 
could take up the energy so that when the load came on the working 
motor, and it tended to slow up, so would his primary motor, and then 
the stored-up energy in his heavy flywheel would supply the power 
needed to do the work in the working motor. The result would be that 
the moving mass would only be gradually arrested. The stored energy 
was brought into play because the primary motor was a motor whose 
speed diminished as the load increased. For starting and varying the 
speed the Ward-Leonard system of control was used. All that was 
required was a motor whose speed would fall off as the load increased, во 
that the big flywheel would be no longer driven, but itself became а 
driver. The energy stored in the flywheel would supply the electric 
current necessary for the working motor. 

In order to reverse the working motor you simply reversed the flow from 
the generator, which was done by an ordinary reversing switch. If 
starting was the only thing necessary, a series-wound motor would be the 
best; but the patentee wanted to brake as well. If you had a pressurc- 
wound working motor and a pressure-wound generating motor the effect 
of the reversal of the current was that they mutually brake one another. 
The working motor acted on the generator, and tended to pull it up, so 
that when the energy started in the moving parts was being arrested it 
was assisted by the working motor acting as a generator. Such an 
improvement was caused by the use of electric energy in place of the old 
steam engine, and the reverse could now be made so as to do six passes a 
minute. Without the ingot the whole of this enormous machinery had 
been reversed 11 times in à minute. Аз a matter of fact, they could 
actually stop the rolls and reverse them 30 times in a minute if the billet 
was not being passed through. It wasa curious thing that the defendants 
who were breathing Ward-Leonard, and saying that this was Ward- 
Leonard, and nothing but Ward-Leonard, had not produced a single 
instance of the thing being done prior to 1892. In the year 1892 it was 
known that you could not regulate by introducing resistances into the 
shunt, because if you did you would stop the machine altogether. Yet 
it was suggested by the defendants that, according to the specification, 
by using shunt winding you could introduce resistances into the field of 
the dynamo. No clectrician reading the specification would think any 
such thing. 

Mr. JAMES SwINBURNE described the working of a reversible rolling 
mill. The system he described had great disadvantages, but up to the 
date of plaintiffs’ specification it was the only one used. There was no 
other way to do it. He had never heard of electricity being used for 
driving the rolls prior to the date of the patent. In the first place, they 
had to put a motor in the place of а steam engine and drive from а 
dynamo somewhere else ; but the motor had to be large enough to take 
the full power of the rolling mill, and that took such an enormous power 
suddenly from the power station that it upset everything. Another 
drawback was the enormous amount of force that was wasted. He was 
speaking of the rheostatic system. Such a driver was not, in his view, 
commercially practical, having regard to the safety of the machine. The 
Ward- Leonard system would reduce the difficulties materially. By the 
Ward-Leonard system they were getting rid of waste power in the resis- 
tances—that was to say, that to get 5 volts in the mill they did not need 
to have 100 volts, of which 95 were wasted. What the Ward-Leonard 
system did was to get rid of the wastefulness in the resistances on the 
main circuits, but otherwise the load on the mills was the same as the load 
on the mains. It allowed one to work a motor at any pressure one liked 
instead of being bound down to the pressure of the mains. What Ilgner 
did was this: He took away Ward-Leonard's primary motor and put in a 
smaller one, which was so designed that if the load increased it ran slower. 
He then added a flywheel, and by that means got a machine which would 
give 12,000 н.р. for a short time without taking more than at the ratc of 
3,000 H.P. from the mains. The other 9,000 н.р. was temporarily sup- 
plied by the flywheel. He had read Ilgner's specification, and had no 
difficulty in finding what he had described. It was a special device to 
deal with the special problem of rolling mills. With regard to the objec- 
tion that.no means was described of regulating the current demand of the 
motor-generator, he thought it was quite clear from the specification that 
one must have a resistance in series with the field of the generator, and 
that one had a primary motor во designed as to run slower as the load 
increased. Everybody would know how to arrange it when once they 
got the idea. IIgner's was an economical method of applying electricity 
to rolling mills. 

Witness proceeded to explain a drawing of the plant supplied by defen- 
dants to Sir Alfred Hickman. In his opinion, he said, the arrangements 
were just the same as were found in Ilgner's specification. 

Cross-examined, Witness said he did not know that the very first ele: e 
trical system that was built in England was the one compl: ained about in 
this action. He knew that what they did at their works was to utilise 
the waste gases from their furnace ; those are taken to large gas engines, 
then the energy which we got from the gas engine was turned into elec- 
tricity in the power house and taken by mains to the rolling mill, where 
they had the apparatus on the spot. He did not think that before 
Ilgner's patent а designer had all the material that he would want. Fly- 
wheels had, of course, been used in all sorts of ways before. They had 
the braking action in the Ward-Leonard system, provided a shunt 
machine was used with the motor. With a series machine one would not 
get any braking action. He thought Ilgner must have known about the 
Ward-Leonard system, which had become widely known. In Ward. 
Leonard one had everything that Ilgner told them, with the exception o: 
the fly wheel, which was to give out energy by slowing down. He thought 
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jt possible that the Ward-Leonard system might be put to a variety of 
uses. A number of specifications were put to witness, but in none of 
them, he said, did he find the Ilgner idea of coupling the two electric motors 
with a flywheel. 

Mr. CHARLES A. ABLETT said that he was employed by Messrs. Siemens 
Bros. Dynamo Works. He had charge of the rolling mills, central 
station and power departments. He had never seen electrically-driven 
rolling mills by any other system than the Ilgner. He knew of no other 
in existence. There were three mills at work in England on the Ilgner 
system, and he had scen all of them. They were not all satisfactory. 
He had seen one where the reversal was very slow, and where there were 
considerable fluctuations in the demand in the power house, That was 
on account of faulty design. With a steam engine the power had to be 
in the hands of a skilful man. With the Ilgner system that was not the 
case. He (witness) had handled one of the electrically-driven mills, but 
he would not care to handle a steam engine even if he had permission to 
do so. In one plant that had been running for over a year a very con- 
siderable saving of cost had been effected by the Ilgner system. The 
saving amounted to about Is. 3d. per ton rolled. A greater output could 
be obtained by the Ilgner system than by a steam-driven mill. He had 
seen the plant at Sir Alfred Hickman's works. 

Cross-examined : When he was there both rolls were working. but not 
working simultaneously. Some of the Ilgner plants had regulators. 

Mr. BovsriELD, opening for the defence, submitted that whereas in the 
idea of putting a flywhecl in the Ward. Leonard system, or working a 
Ferranti motor transformer with a flywheel, there was no invention in 
the defendants' view. there would have been invention in finding out the 
best way of putting the two together. The mere notion of putting on a 
flywheel was such a familiar thing that it was the very first expedient 
that would occur to the mind of anyone in considering a case of this sort. 
The whole invention consisted in putting two ideas together, and there 
was no invention required in carrying it out. The idea of putting two 
motors together necessarily forced itself on anyone. The best way to do 
it would take considerable thinking out. Ilgner did not attempt to tell 
vou more than the bare idea of putting the two motors together. Mr. 
Swinburne had suggested something as being obvious, that was less 
obvious than the method he (counsel) suggested. In order to get suffi- 
cient speed drop, you put а series winding in combination with a shunt 
winding. That appeared less obvious than the other two things that Mr. 
Swinburne thought were not obvious at all. Where you did not introduce 
resistances you varied the force of the current you were sending out to the 
motor. The essential idea of defendants’ invention was that it gave 
them a varying field for the primary motor. "That was not invented by 
Ilgner. They did increase the E.M.F. in the primary motor, but it had 
quite a different effect to a series winding. This was essentially a matter 
for practical electrical engineers. Their evidence would have been of 
great importance, and yet the plaintiff had not called any. He proposed 
to call a number of witnesses who were actually engaged in solving this 
problem. , , 

At the rising of the court on Monday his Lordship asked the nature of 
the second application in the list. 

Mr. BovsFIELD said it was a mere interlocutory application in a petition 
for revocation, and would not take many minutes. The actual petition 
for revocation would not come on for some time. 

Mr. Justice PARKER : And if I decide that the pateat is bad, Isuppo:e 
it never will come on. 

Mr. BousriELD said, if his Lordship did so decide, he had no doubt an 
application would be made to let the revocation petition stand over until 
after the present case had been carried to the House of Lords. 

Mr. F. W. T. Bray, managing director of the Trafalgar Colliery Co., 
put in a drawing of the hauling plant of the works in their mine. It was 
a main and tail haulage for bringing trucks of coal up the incline. The 
excitation of the field of the dynamo was arranged by the small dynamo 
exciting the field both of the dynamo and of the motor. The current 
adjust ment for the field worked in that way. For the purpose of stopping 
and working to advantage the train loads, that adjustment came into 
operation in that way—viz., that by means of altering the resistance in 
series with the field of the dynamo they were enabled to control the field 
of the motor. In their plant they had a water-resistance regulator, and 
that varied the field of the generator. Their motor was never required 
to reverse. It always ran in one direction. He did not think there was 
any resistance in the motor field. It was quite clear that they had 
separate wires going back from the water resistance down at the bottom 
of the shaft, because it was necessary that а man should be able to 
regulate at the bottom. Ө 

Мг. Н. F. PARsHALL said one of the greatest difficultiesin rolling mill. 
machinery was in respect of the machines themselves. It was only 
within the last few years that they could build motors that could stand 
the strain. The great problem had been in connection with the develop- 
ment of the actual machines. Taking the problem which presented 
itself to Sir Alfred Hickman, of driving three large rolling mills, he knew 
that the plant there was a waste of furnace gas plant. There was only 
one method of control that would suit that class of work at all, and that 
was the Ward- Leonard method. He did not see that a large motor could 
be controlled in any other way. Не agreed with Mr. Swinburne that, for 
the purpose of electrifying rolling mills, the Ward- Leonard system forced 
itself upon them. There was no other way of handling large mills. The 
other problem that arose in every variable class of work was that of 
lessening the demand from the source by providing a suitable fly wheel. 
That idea had been proposed from time to time, certainly quite 20 years 
ago. He was in America when Kapp brought it over in 1893. He was 
going to use it on a reversible machine—that was to say, a machine that 
would act either аза motor or as a generator to equalise the load on the 


tramway feeders. He was consulted in the matter, as were also Hill, 
Thompson and various other experts, and they were rather amused that 
Kapp should think there was anything novel in the application of a 


| flywheel to a machine whose properties were perfectly well known at that 


time; that was the application of a flywheel to electrical machines. The 
essential use of a flywheel would be obvious to any engineer. . 
Cross-examined by Mr. WALTER: There was only one place where an 
engineer would have put the flywheel, and that was on the motor gene- 
rator; that was to lessen the demand on the source, exactly as it was 
put on a steam engine to lessen the demand on the cylinders. There was 
no invention in combining Ward-Leonard with a flywheel. A flywheel 
was an obvious way of getting a greater momentary effort than was pro- 
vided from the source. He should say it had been obvious for the last 
50 years. Continuous acting rolling machines were known, and those 


machines could be supplied with a flywheel. 


Mr. WALTER (cross-examining) : Do you think you could put your 
finger anywhere in the documents upon any description of a Ward- 


Leonard system with other than a constant роса in the primary motor? 


— Well, constant. within general limits, of course. Ferranti in 1895 gave 
the instructions how to get a motor which would fall in speed, and he told 
them nothing about any regulator. He saw no invention in what 
Ferranti had done. He had had the same thing submitted to him in 
America two years before, and he rather thought a man must be san- 
guine to put a flywheel on an electric motor. 

Prof. BERTRAM HOPKINSON generally corroborated the evidence of the 
last witness. 

Mr. S. Z. DE FERRANTI said he was the designer or inventor of what was 
described in specification 4,065 of 1895. When he designed that machine 
the problem he had in view was to try and improve the electric system 
of the City & South London Railway, which was the first tube railway in 
London. There was a generating station which supplied the current 
for running the trains, and there was also supplied hydraulic power from 
pumping engines for running the lifts. The cost of pumping for the lifts 
and keeping hydraulic lifts in repair was very great, and it was with a 
view to making the lifts electrical and preventing them exercising an 
injurious effect on the rest of the system that he devised the sort of thing 
shown in that specification and proposed it to the railway company. The 
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Fic. 1 oF FERRANTI's SPECIFICATION, No. 4,065 or 1895. 


title of this was “ Supplying current to electric tramways and lifts.’ 
Lifts of that class in relation to such a small generating station were an 
exceedingly difficult class of load to deal with. He thought of the idea 
purely to meet the difficulty of the existing load put upon the system by 
an electric lift of that size in relation to the system. In his specification 
he said of these machines: They may also be used for feeding motor 
or other circuits where the demands are irregular or sudden, and where 
it is desired not to interfere with the regularity of the primary supply." 
That would apply to the case of a lift motor. He was so doubtful about 
the subject matter in that specification that he tried to show all sorts of 
useful combinations, with a view to getting something patentable. His 
primary idea was flywheel storage, but he thought he might get some 
property in showing every useful combination that he could which would 
something to go upon later on if the patent came into question. Having 
devised the machine in Fig. 1 in the specification, a motor-generator with 
a flywheel, it was most suitable for feeding motor or other circuits where 
the demands were irregular or sudden. It was exactly what was used 
at present at Hickman's. It showed the right sort of proportions, it showed 
an immensely heavy wheel in relation to the size of the electric machines. 

His LoRDSHIT: Where do you say it is actually used Y—At Hickman's, 
the alleged infringement. 

Mr. BovusFIELD: It is the exact thing. If you are going to apply that 
to a system to supply current to a system where the fluctuating demand, 
for instance, arises from a number of tramcars that would have to be 
applied with the rheostatic control ?—Yes, it would simply feed the mains 
supplying the tramcars or trains. 

And then take each particular motor. There would have to be а 
rheostatic control ?*—Yes, the series parallel control, the ordinary control 
that is used on the motors. 

If you had been asked any time before 1902 to apply your machine to 
the case of a sine motor driving, let us say, a rolling mill have you any 
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doubt as to what method of control you would have applied ?—I think 
that, knowing of the voltage control system, I should certainly have used 
that to avoid the trouble of switching in very heavy current circuits. 

Cross-examined by Mr. WALTER: The first thing set forth in his specifi- 
cation was the reference to preventing variations on a load whose E.M.F. 
you desired to keep constant. He had heard, prior to Ilgner, of the prac- 
tical application in this country of the Ward-Leonard system. There 
were several printing presses in London worked on the voltage control 
system—viz., a motor-generator worked in much the same way as was 
described by Ward-Leonard. The reason for applying it was so as not 
totake too heavy а demand from the mains of the supply company, and 
so аз to be able to run the presses conveniently at different speeds—a 
heavy reversing machine when run with an electric motor. It was very 
important to supply it in that sort of way. That was a case in which they 
had the motor-generator, and they worked by the voltage control. 

His LonpsHiP: Any flywheel ?—No, not that I know of. 

Mr. WALTER: Reversing rolling mills prior to 1902 had been driven 
by steam engines, which were worked through clutch gear, and the 
reversing done by throwing in one clutch or the other. He knew of a 
mill of as much as 6,000 H.P. in France being driven in that way. He 
also knew that the Coil Clutch Co. had, a good many years ago, sup- 
plied certain reversing mills driven in that way. A flywheel was used for 
the purpose of keeping the speed steady upon any device that you want 
to drive steadily, but it only did work in falling in speed. No flywheel ever 
kept anything quite steady. Putting a flywheel on an engine was meant 
to absorb energy at one time and give it out at another. A steam engine 
was better the less the flywheel varied in speed. That was why they 
made the flywheel bigger and bigger. 

Mr. W. M. Morpkry said that, taking plaintiffs’ specification, if any- 
body had said “ take the Ferranti machine and apply it to work a rolling 
mill motor by means of controlling the field of the generator instead of 
interposing resistances," he should say that llgner's specitication gave 
very considerably less useful information than could be obtained by the 
instruction in Ferranti's. Ilgner's specification seemed to him to show 
that he did not understand either the mechanical or the electrical pro- 
blem. Ilgner did not seem to appreciate that as long as the rate of 
revolution was constant of course the flywheel could really do nothing. 
Ilgner also did not seem to understand dynamos at all. To say that it 
indicated that you were going to get control on the field was meaningless. 
If you knew Ward-Leonard you might send it into it, but if you did not 
know Ward-Leonard you could not. If you did not know Ward-Leonard 
you would have considerable difficulty in making a practical application 
of the specification. 

Cross-examined by Mr. WALTER: He had recommended Ward- Leonard 
for railways. It had been used on railways in Switzerland very success- 
fully, but not anywhere in the United Kingdom. 

Supposing enyone said: ‘ Take Ferranti's machine and work a rolling 
mill with it with voltage control." Of course you do not find any such 
instructions in Ferranti ?—I do not find the Ward-Leonard control in 
Ferranti. Ferranti explained the property of the flywheel. He did not 
describe rheostatic control or any control. In his view, it required no 
invention in 1901 and 1902 to apply the Ward-Leonard system to a pur- 
pose analagous to that of rolling mill work. He defined Ward- Leonard 
as a form of voltage control. He meant voltage control. A generator 
driving a motor, individual control with separate excitation, so as to give 
the results that were inherent in the Ward-Leonard that could only be 
got so far as he knew by separate excitation of the final motor and con- 
trol of the generator. 

Mr. RUSSELL CLARKE, summing up the case for the defence, said that 
the principal point in the case was subject matter. Anyone was entitled 
to employ the Ward-Leonard system for rolling mills, and the question 
was whether Ilgner had really done anything more than that. "The real 
question in the case was, had Ilgner done anything that gave him any 
consideration for a monopoly? He said Ilgner had limited his claim to 
rojling mills. That, no doubt, would prevent him from recovering 
damages against anyone who used his system for any other purpose, but 
limiting his claim in that way did not enhance the validity of his patent. 
The object the patentee had in view was to overcome the difficulties that 
the electrician had been under in applying E.M.F. to extremely variable 
loads. That did not prevent the patent being anticipated by a similar 
System that was applied to some other machinery. lf a man might take 
out four or five different patents for the same system, limiting each 
to a particular machine, patent law would become impossible, because it 
would be almost impossible to show anticipation. The fact that the 
patentee then had limited his patent to rolling mills did not make any 
difference. The Court had to regard the claim as if it was a patent 
applicable to any system where the demand for power varied in the same 
way that it did in rolling mills. He submitted that there could be no 
subject matter in plaintiff's invention. "Taking first Mr. Ferranti's view. 
The plaintiff's patent might be described as an arrangement of а motor 
and a generator with a very large flywheel between them. That was 
applicable to any system where the load variation was excessive, and you 
wished to limit the demand on the source of supply. Mr. Ferranti had 
himself taken out a patent for overcoming such variations by à combina- 
tion in which a flywheel formed part. True, the object of Mr. Ferranti 
was to obtain equality in electric mains for supplying the City & South 
London Railway especially with regard to certain electric lifts. One lift 
had created such a variation of demand on the central station that the 
running of the trains was interfered with. The system was not adopted, 
but that was because at the time the finances of the company were in а 
bad state. He submitted that the patent that Ferranti then took out 
was part of his stock in trade as an electrical engineer, and as soon as the 
patent became void it was part of the stock in trade of every electrical 


engineer in the world. It was true that Ferranti's patent applied to a 
railway system, one to which the Ward-Leonard or voltage system would 
not apply, because you could not put a separate moto: to each generator, 
but he contended that Ferranti's might have been applied equally to the 
problem plaintiff's patent professed to solve. He submitted plaintiff's case 
failed because of wantofsubject, want of novelty and non-infringement. 
Mr. BovsrikLD desired, in answer to something that had fallen from 
Mr. Walter, to say that he would not go so far as to say that Ilgner' 
invention was not good for any purpose whatever, but he should say thi; 
Ilgner had taken the obvious and left people to supply the detail. H: 
did not say that the obvious was not useful under certain cireumstane 
but it was important to see whether a man had done anything more tha : 
merely take the obvious. 

Mr. WALTER said the real question in the case was whether or not the 
invention described in plaintiffs’ specification was subject matter for a 
patent. He submitted that the evidence had established that Ilgner 
had disclosed something that had never been disclosed before. He had 
obtained a slowing down of the intermediate machine, the speed of the 
work not being derived by the slowing down of the flywheel, as in ordinary 
cases. 

At the conclusion of the arguments his lordship reserved judgment. 

It was arranged that the application in the revocation proceedings 
under sec. 27 of the 1907 Patents and Designs Act, should stand over 
pending his Lordship's judgment. 


Gravesend & Northfleet Electric Tramways v. Gravesend Corporation. 


Mr. Justice Hamilton resumed the hearing of this action on Thursday 
last week. 

Mr. P. N. GREY, secretary to plaintiff company, said he had prepared 
a table showing the consumption of units per car-mile from 1902 to 1909, 
and this showed an increasing consumption. Dealing with the carlier 
period he found that there was a rise to 1-216. The company took 
notice of that and it afterwards became less. In that year they still had 
some of the double cars running. They were taken off later, but the 
consumption in 1909 rose to 1:426. Не had also prepared a table from 
the company's books from 1905 to 1909 showing the number of car-miles 
run, the units recorded and the number of passengers carried. The 
passengers were practically the same, but the consumption of units was 
more. 

Mr. Hints: What is the amount you pay to the Corporation for 
electrical energy per annum ?—About £3,250, that is, the amount as 
claimed. | | 

Assuming that the tests prove ап excess of current. the claim is about 
£500 or £690 moro than the actual consumption 7—1 estimate it at 
about £525 per annum. 

Cross-examined by Mr. Scorr: Is it not a recognised fact that the 
increase of consumption in cases of this kind is partly traceable to 
starting and stopping of сага ?—Starting and stopping is responsible for 
more current than if the cars ran straight through. He did not think 
the introduction of 4d. fares involved more frequent stopping. 

Мг. Н. M. Sayers, consulting electrical engineer, said he prepared the 
table put in evidence at the previous hearing in which the units per car- 
mile from 1905 to 1909 were set out. That showed that for 1905-6 and 7 
*he average units per car-mile fell a little year by ycar. In 1905 the 
units were 1:216, in 1906 1-199 and in 1907 1-198. In 1908 the average 
rose to 1-382 and in 1909 to 1-416. Не had also got out а table showing 
the passengers and the units per car-mile for the same years. The car- 
miles had gone down in each year from 358,000 in 1905 to nearly 305,000 
in 1909. In working out the passengers and the units per car-mile he 
could see no connection between the two. When he inspected the meters 
at Gravesend he found three meters fixed to one end of the switchboard 
very low down and a few inches only above the platform flooring. On 
going behind the switchboard, he found immediately under the flooring 
of the platform, aud therefore within a few inches of the meters, a great 
body of cables carrying current out into the streets. Some of the cables 
were carrying the tramway current, but he did not think all of them were. 
The proximity of the cables would undoubtedly affect the meters. ‘The 
current passing through them would produce magnetic fields which 
might affect the meters to a greater or lesser extent. He found by 
actual trials with a pocket compass that there were considerable fields 
due to the cables round the metera. The amount of the magnetic dis- 
turhance must depend upon the current in the cables which must neces- 
sarily vary. The effect of an unbalanced cable would be to make the 
meters fast. He attributed the steady increase to the fault in the meters, 
and his opinion was that in 1908 and 1909 the meters had overcharged. 
The B.T.-H. meters were very largely used for measuring tramway loads. 
He had put in more B.T.-H. meters for tramway purposes than any 
other. What he complained of in this case was that the surroundings 
were not fitted for that particular type of meter. 

This wos the plaintiffs’ case. 

Mr. Scott submitted that no case had been made out for him to answer. 
The only basis of fact upon which the agreement could be upset was that 
the meters were not meters within the meaning of the agreement. It 
was never suggested that the meters should be taken away, and they 
had been fixed and readjusted under the agreement. Supposing the 
meters were metering fast, then the remedy was to have them readjusted ; 
but what the plaintiffs had done was to say that the meters were not 
meters within the meaning of the agreement. 

His Lorpsuip said he understood the plaintiffs to say that under tho 
agreement the dcfendants must maintain a meter that would meter aud 
that the meters used had such a large percentage of error as to dis- 
qualify them. There was, therefore, á case to answer. 
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Mr. €. Н. HAur rox Brown, town clerk of Gravesend, said in 1907 
plaintiffs made a claim for a reduction of their electric energy bill by 
£148. 10s. He consulted the Corporation engineer and found that he 
had been taking the readings of the meters ina wrong way under clause 4 
of the old agreement. Negotiations took place and the company accepted 
£75 in settlement. 

Mr. Joux RENNIE said he had charge of the Electrical Standards 
Laboratory of the Board of Trade, and was acquainted with the tests 
which the Board made and had given certificates in relation thereto. 
He produced certificates of tests made in 1907 and 1909 of meters at 
the request of the Gravesend Corporation. The Board of Trade did not 
readjust meters. 

Mr. Cuas. F. McInnes, electrical engineer to the defendant Corpora- 
tion, said he had held that appointment since 1902, when the supply of 
electricity began. The three meters had been in since that date and 
had measured the supply to the tramway company. There had been 
no alteration in the meters. In the first instance the supply was mea- 
sured at the point of delivery. The supplemental agreement caused an 
alteration to be made and the measurement was taken at the switch- 
board itself. They had previously measured the current brought back 
from the point of supply. They first measured the current at the 
feeding point and afterwards they measured it actually at the switch. 
board, and there was a clause in the new agreement which gave a calcu- 
lated allowance for the loss. It was obvious for anyone to see what the 
connection was at the switchboard, and they had been carefully ex- 
amined on several occasions by persons connected with the tramway 
company. The first he heard of the meters being liable to be acted 
upon by stray currents was after the litigation commenced. Mr. Macdougal 
had examined the whole of the power house arrangements with him. 
The vertical cable referred to as likely to create a magnetic field was the 
cable used for the tramways. The lighting cable was about 4 ft. 6 in. 
away from the meters, and he, as a practical man, would say that they 
would have no effect whatever upon them. The electric ligthing cables 
were negative and positive cables balanced, and the field from the one 
would neutralise any ficld from the other. Those cables were placed in 
position at the end of 1906, therefore, во far as the fields would affect 
the meters, the same fields must have been in operation during 1907. 

Mr. Scotr: Is it possible that fields from the electric lighting cables 
can have any practical influence upon the meters ?—He thought not. In 
1908 the three meters were twice adjusted. 

Mr. FRANK HoLDbEN, formerly with the B.T.-H. Co., said he had had wide 
experienee in meter construction. He did not think there was any 
meter which could be relied upon for any considerable length of time 
Without readjustment. Every meter had its own virtues and its own 
defects. Meters of the B.T.-H. type had in the past been most largely 
used. "They were built by ditferent firms. and even the Aron Co. built 
meters of the same type only a little different. All meters must be 
affected by magnetic influences. 

Mr. J. L. HOLDEN, formerly in the employ of the B.T.-H. Co. as meter 
tester and now employed by Croydon Council, stated that he went to 
Gravesend оп April 15, 1908, and tested three meters, and found that 
they were reading slow. After examination he adjusted them to read 
within 21 per cent., leaving them in thorough working order. He 
inspected them again a few days later and found they were working 
perfectly, reading within 24 per cent. 

Mr. WM. A. Dacey, with the B.T.-H. Co., said that his principal busi- 
ness for the past 10 years had been testing meters. He made a test of 
the three meters at Gravesend in March, 1907, and found that one read 
slow and the two others fast. He advised the Corporation to put shields 
upon the meters with the object of shielding them from stray fields. In 
1908 he examined No. 1 meter and found that it required readjusting. 
He remedied the defect. The B.T.-H. meters were specially adapted to 
measuring tramway loads and they were quite capable of readjustment. 

Mr. Scorr then addressed the Court for the defence, and said that the 
origin of the difficulty was that the meters were sent to the Board of 
Trade instead of to some standardising authority. He was not in a 
position to dispute that there had been a certain rise in the Corporation’s 
charge for electricity. but as the engineers entertained different views 
as to the cause they declined to put in new metera. 1f, however, plaintiffs 
were satisfied that the meters in use were not proper meters, they might 
take the option of putting in new ones at their own expense. That, he 
thought, was a reasonable and proper offer, but plaintiffs did not regard 
it as a serious business proposition. Under the agreement, rebates on 
account of excesses could only be claimed from time to time as excesses 
were discovered by recalibration, but plaintiff company, instead of having 
the meters adjusted, at once said that the fact of the erorrs condemned 
the meters as meters that could not be relied upon, and claimed that 
the Corporation, under their agreement, were bound to remove them. 
He submitted that while the burden of proof was upon plaintiffs they 
had absolutely failed to establish a legal right to call upon defendants to 
put out the three meters in use and put in three others. 

His Lonpsuip : Supposing the whole of the meters are capable of 
recalibration, do you say they have not ceased to be meters under the 
agreement ? 

Mr. ScoTT said the question was whether plaintiffs had satisfied his 
lordship that the errors were due to causes which practically made 
recalibration useless, or in other words, had they arrived at a point 
which made the removal of the meters the only remedy. 

Mr. HiLLs contended, for plaintiffs, that the meters were unreliable 
and not capable of doing their work, and that they were therefore not 
merchantable instruments. 

His Lonpsurr, in giving judgment, said that the agreement between 
the parties provided for the installment of three wattmeters at the power 
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station with the object of measuring the amount of energy supplied at 
that point. Three B.T.-H. meters were installed, and no serious dispute 
seemed to have arisen until 1907, and it was therefore quite clear that 
the meters and the mode of installation were approved by all parties. 
The B.T.-H. metera, though commonly used, had one or two elements 
of uncertainty. Everybody agreed that no one would consent to have 
his supply of energy measured by the measurement of one meter only 
of a particular type and the agreement provided for the installation of 
three meters and they provided not only for the irregularity of the 
meters themselves but also for irregularities of one or two against the 
others. The agreement provided that when the difference became more 
than 3 per cent. from the mean reading that there should be recalibration. 
Subject to this, it was provided that the supply was to be ascertained by 
the average reading. Matters went on in that way until the beginning 
of 1908, when a supplemental agreement was entered into. In March, 
1907, one of the three meters was found to be slow and two were found 
to be fast; but they were not regarded as being in an unsatisfactory 
condition. "They were at that time provided with shields to protect 
them from stray magnetic influences. There was in the course of that 
year a dispute between the Tramway Co. and the Corporation in regard 
to the alleged overcharge in the Corporation account, and eventually 
that dispute was settled by a deduction of £75 and part of the arrange- 
ment was that there should be a modification of the contract and that 
a supplemental agreement should be entered into. It was clear that 
under the agreement all parties were satisfied that the existing meters 
should continue to be used and it was not then contemplated or claimed 
that others should be used. When the plaintiffs engineer became 


‘increasingly dissatisfied he was met in a fair spirit by the defendants’ 


engineer. Mr. Macdougal was anxious to use the Aron meter for checking 
the B.T.-H. meters and Mr. McInnes raised no objection. At this time 
the Corporation had ground of complaint as the Tramway Co. claimed 
£253. 15з. 4d. for overcharge, and that amount they deducted from the 
That was now the subject of a counterclaim by the Corpora- 
tion. The evidence did not satisfy him that there was anything more 
wrong with the meters than was covered by clause 5 of the agreement. 
He was satisfied that the intention of the agreement was that when the 
instrument was suspected of recording incorrectly the first remedy open 
to the plaintiffs was to claim recalibration, and he did not think it could 
be said that there had been any breach of implied terms of agreement on 
the part of the defendants. Plaintiffs, therefore, failed upon their claim, 
and as to the amount they had deducted from the bill, their remedy was 
not to pay themselves but to bring an action. There would be judgment 
for defendants both upon the claim and counterclaim, with costs. 


Cownie v. Cobay. 


Mr. Justice Ridley and a special jury on Monday commenced the hear- 
ing of this action by Mr. Wm. B. Cownie, general manager and secretary 
of the National Electrie Construction Co., for damages for alleged slander 
uttered by Mr. Robert Cobay. 

The defence was that the words complained of were fair comment made 
without malice on a privileged occasion. 

Mr. Егоох Bankes, K.C., for plaintiff, stated that in 1905 the National 
Electric Construction Co. promoted a bill for constructing tramways to 
link up Folkstone, Sandgate and Hythe. Mr. Cownie was responsible 
for carrying out the negotiations. Communication took place with 
Hythe Corporation, and proposals were made with regard to the system 
to be installed. Mr. Cownie supported the Dolter system, and eventually 
the Act of Parliament was passed which gave the company the power 
to construct the tramways. There was a clause under which, if the com- 
pany failed to go on with the work, they were to pay the Corporation a 
penalty of £1,000. During the next year the company came to the con- 
clusion that the Dolter system would not be satisfactory if it was installed, 
for similar systems in Mexborough, Swindon and Torquay had by no 
means proved to come up to their expectations, and the Board of Trade 
had objected to it. "The reason for that was that the studs in the road, 
from which the car obtained its current, would not act. In 1908 the 
company found that it was absolutely impossible to carry out the system 
in Hythe. In July, 1908, Mr. Cownie again entered into communication 
with the Corporation with reference to an alternative scheme. Mr. 
Cobay was a surveyor in Hythe who had been employed by Mr. Cownie's 
company to do certain work, and he sent in a bill for £474. 18. 64. How- 
ever, Mr. Cobay accepted £200 in settlement. In July, 1908, Mr. Cownie 
was present at a committee meeting of the members of Hythe Corpora- 
tion, at which he spoke of the unsuccessful character of the Dolter system, 
and the result was that a change of system was agreed to; but a rate- 
payers’ meeting was to be held to decide upon the alternative system. 
A poll of the ratepayers was taken, and by a majority of 44 an alternative 
system was agreed to. Yet the Corporation would not accept the opinions 
of their committee or the ratepayers, and there the matter stood for 
atime. Later another committee confirmed the alternative scheme—the 
overhead trolley. Mr. Cownie, knowing that Mr. Cobay was against his 
scheme, employed another surveyor. The Corporation eventually 
decided to again take the opinion of the ratepayers, and another public 
meeting was summoned. At the meeting Mr. Cobay took the opportu- 
nity of making a personal attack upon Mr. Cownie. In substance, Mr. 
Cobay said Mr. Cownie was a person who was absolutely untruthful and 
unreliable, and also that he “ got at ” certain members of the Council to 
try to induce them to take a certain course. Counsel added that there 
was a difference of opinion as to the words“ got at," the local newspapers 
only having published the words “ got certain members,” but he would 
call evidence to show that the words used were“ got at.” 

Mr. COwN IE gave evidence in support of counsel's statements. 
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On behalf of the defendant, Mr. SHEARMAN, K.C., argued that the 
action was an oppressive one, without any foundation. His client did 
not attribute any dishonesty to Mr. Cownie, who was a strictly business 
man looking for dividends for his company. Mr. Cobay thought that 
the company's conduct was such that it could not be regarded as reliable, 
while һе added that plaintiff was untruthful, having regard to his actions 
and statements. That was said in the heat of a controversy. 

On Tuesday Mr. Eldon Bankes informed the Court that the action had 
been settled. Defendant had agreed to pay Mr. Cownie £100 in addition to 
his taxed costs, and expressed his great regret at using any words capable 
of conveying any imputation upon pla ntiff's integrity, and he withdrew 
such words. Plaintiff admitted that Mr. Cobay's opposition to the 
altered scheme of tramways was bona fide. 


The Postmaster-General v. Great Southern & Western Railway Co. 


On Monday, in the Court of Appeal, Dublin (Mr. Justice Gibson, 
Mr. Justice Madden and Mr. Justice Kenny), reserved judgment was 
given in this appeal from a judgment of Mr. Justice Dodd, who found 
for the defendants. The question in controversy was the construction 
of а deed of June 27, 1883, by which defendant company undertook to 
carry certain men and certain stores for the Postmaster-General 
free of charge. Plaintiff claimed a declaration that all apparatus, 
poles, &c., on defendants’ line, and used for telephonic communication 
were telegraph materials within the meaning of agreements of 1883, 
1885 and 1906, entered into between defendant company and the Post- 
master-General. The contention of defendants was that those agree- 
ments did not contemplate telephonic apparatus. The original agree- 
ment of 1833, which followed heads of agreement settled in 1871, 
contained no reference to telephones. The existing telephone system 
was to be taken over by the Government in 1911, and defendant com- 
pany apprehend that they would lose a considerable revenue which 
they now receive from the Telephone Co., if the contention of the 
Postmaster-(ieneral that his rights with regard to telegraph apparatus 
included telephones should be deemed to be valid. Counsel for the Post- 
master-General rely on a decision that the term “telegraphs” included 
telephones, and that the plaintiff's right to free conveyance over 
defendants’ line of telegraph apparatus and materials carried with it 
the right of free conveyance of telephone materials. 

Mr. Justice Gibson, in delivering judgment, reviewed the various 
statutes relating to telegraphs ind telephones and the various con- 
tracts and agreements in question, and held that reading those 
together the word ‘‘ telegraphy " should be construed as comprehend- 
ing **telephony." It was plain that plaintiff was entitled to the relief 
he claimed, and there would be a declaration to that effect. 

Mr. Justice Madden and Mr. Justice Kenny concurred, and judg- 
ment was entered for the Postmaster-General, but no order was made 
as to costs. 


Cramp v Cunnington & Harris. 


In the Westminster (London) County Court last week Mr. Thomas H. 
Cramp claimed damages from Messrs. Cunnington & Harris (Ltd.) for 
wrongful dismissal. 

Counsel for plaintiff (Mr. С. S. Saxpers) said his client was in the 
employ of Messrs. Frank Suter & Co., and defendants took him over with 
the business and appointed him secretary at £3. 103. а week and a share 
of the profits. He was a Fellow of the Institute of Chartered Secretaries 
and claimed that he was entitled to a longer notice than the defendants 
gave him. 

Plaintiff gave evidence that he was secretary of Frank Suter & Co., 
and for a time a director. Defendants bought the goodwill and assets 
of that company from the receiver. Defendant company was formed 
in September last, and in October he was appointed at a weekly salary 
of £3. 10s. and 10 per cent. of the profits to be distributed amongst the 
shareholders. On Nov. 12 he was given a week's notice and told defend- 
ants he could not accept it. He was then offered a cheque in lieu of 
notice. He refused it, on the ground that thenotice was not long enough 
for а secretary. 

For the defence, Mr. S. Harris, surveyor and estate agent, said he 
purchased the Suter business and arranged with plaintiff to employ him, 
and he was engaged as a weekly servant for Cunnington & Harris. In 
that and his surveyor's business and in his household everyone he engaged 
was under the terms of a weekly servant. Plaintiff did not bring busi- 
ness аз promised and he also complained to him about coming late to 
his duties. 

Mr. J. CUNNINGTON said he entered into partnership with Mr. Harris, 
and was present when plaintiff was engaged. 

His Honour, having heard the evidence and Mr. R. J. Drake (counsel 
for defendants), found for plaintiff, and stated that he had to find what 
was a reasonable notice in that case and, having regard to all the cireum- 
stances, he awarded plaintiff two months’ salary. 

Judgment was entered for plaintiff for £30. 6s. 8d., with costa. 


` Surbiton Urban Council v. Callender's Cable & Construction Co. 


On Wednesday this case came hefore Mr. Justice Warrington. 

Mr. Hon ER, K.C., M.P., for plaintiffs. said the question was whether 
defendants were entitled in making certain payments to plaintiffs, to 
deduct income-tax. The amount involved amounted to £135. 7s. 04. 
Up to 1907 defendants paid the tax, but thev now said they were entitled 
to deduct it for certain purposes. The Council obtained a provisional 
electric lighting order, and not being desirous themselves of erecting 
electricity works, they entered into a contract with defendants for erect- 


ing and working them. The company were to receive the whole of the 
revenue resulting from the working of the power station for a time. 
The Council were to pay to defendants, upon certificates of the engineers, 
and with the knowledge of defendants they borrowed the necessary 
funds. The agreement provided that defendants would repay to plain- 
tiffs the instalments annually payable, together with interest. The 
contractors were to take the whole of the profits, if there were any. 

After hearing Mr. Danckwerts, K.C., for defendants, 

His LonpsHiP said the question was whether defendants, who had 
entered into an obligation to make a certain annual payment to plaintiffs, 
were entitled to deduct income-tax from the whole of that annual pay- 
ment or only from such part of it as was ascertained by reference to 
certain interest payable by plaintiffs. He thought the real, in fact the 
only question he had to determine was whether, on the true construction 
of the agreement of May 12, 1902, the payment which, by clause 16, 
defendants covenanted to make was an annual payment arising as a 
personal debt or obligation by virtue of the contract within sec. 40 of 
the Income Tax Act of 1853. If the annual payment was merely the 
payment of capital extending over so many years that was not income 
within the meaning of the Income Tax Acts, and accordingly that annual 
payment was not subject to income-tax. But in the present case he 
found nothing of the kind. If they considered the agreement they could 
find no obligation on the part of the contractors to make the payment 
referred to in clause 16. They must look at clause 16 to find the obliga- 
tion, and it was simply to pay an anuual sum, and it made no difference 
what the Council were going to pay when they got the money. If the 
money was income subject to income-tax it made no difference whether 
they applied that money in discharge of capital charges even if they might 
be bound so to apply the money. It seemed, therefore, that on the whole 
the plaintiffs! action failed, and there must be judgment for defendants, 
with costs, 


MUNICIPAL, FOREIGN & GENERAL NOTES 
APPOINTMENTS VACANT AND FILLED. 


A test-room assistant is wanted to take charge of test-room of 
electrical manufacturing firm in Manchester district. See advertise- 
ment. 

Ап assistant lecturer in electrotechnies is wanted at the Transvaal 
University College. Salary £300 per annum, and passage paid. 
Applications to Prof. Orr, care of Messrs. Chalmers, Chalmers, 
Guthrie & Co., 9, Idol-lame, London, Е.С. See an advertisement. 


Mr. C. J. Millar, of Glasgow, has been appointed district manager 
(unattached) of the National Telephone Co., and will temporarily act 


| as assistant superintendent. 


EDUCATIONAL NOTICES. 

National Physieal Laboratory.—The Executive committee of tho 
National Physical Laboratory, on the nomination of the Advisory 
committee for the National Experimental Tank, have appointed 
Mr. G. S. Baker to the post of superintendent of the tank, the funds 
for which have been provided by the generosity of Mr. A. F. Yarrow. 
Mr. Baker comes to the laboratory with distinguished qualifications, 
&nd on the strong recommendation of those who have the best 
grounds for estimating the value of his previous work. 

Northampton Polytechnic Institute (London).—4A course of four 
advanced lectures оп Accumulators will be given by Mr. W. R. 
Cooper, A. M. I. C. E., M... E. E., on Thursday evenings, commencing 
Feb. 17. Further particulars and detailed syllabus from the 
Principal (Dr. R. Mullineux Walmsley). 


Aberdeen. — The Electricity committee have offored, without 
prejudice to the arbitrator's award, to supply electric current for 
five years at 1°75d. per unit to Aberdeen Suburban Tramways Со. 

The expenditure of a further sum of £1,886 for converting culverts 
in several streets was sanctioned. 

Aston.—At the Council mecting on Wednesday, it was recom- 
mended by the Electricity committee that extensions of thc electricity 
works be carried out at a cost of £13,550. 

It is proposed to put down a 2.500 kw. turbo-generator and condenser, 
a water-tube boiler, a 250 kw. motor-generator, а 350 kw. rotary converter 
and a small balancer at Alma-strect sub-station ; and the installation of 
h. and l.t. switchgear at Chester-street generating station and Alma- 
street sub-station. 

In moving the adoption of the report, the chairman of the Electricity 
committee (Mr. А. E. Gopricu) said that a statement of the financial 
position had been prepared for the nine months to Dec. 31, and that 
showed a net profit (interest, sinking fund and regular charges being 
accounted for) of £3,114. With the amount they would bring forward 
(over £200) they would have an available balance at the end of next 
month of between £5,000 and £6,000. In March, 1907, they had a profit 
of £308, in 1908 the profit was £3,083, and in March, 1909, 42.941. In 
March this year the undertaking would show a handsome profit. In his 
opinion, it would be quite sufficient for a business of that character if a 
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reserve fund of between £9,000 and £10,000 were built up, and when that 
was provided, there was not the slightest reason why the whole of the 
profits should not go to relief of rates. 

The report was adopted unanimously. 

Belfast.—The Cavehill & Whitewell Tramway Co. offer to sell 
their undertaking to the Corporation at a price to be fixed by an 
arbitrator to be appointed by the Board of Trade. 


Callender's Hospital Fund.—The seventh annuai report and 
accounts of Callender's Hospital and Distress Fund we:e unani- 
mously approved at the general meeting, at which Mr. T. O. 


Callender presided, on Jan. 29. 

The report states that the committee have been eno aded by 
expressions of gratitude from members who, in very critical cases, 
obtained the best surgical and medical treatment. 253 out-patients’ 
letters were issued (compared with the previous highest figure of 174), 
4 in-patients’ letters (against 7) and 2 special home-nursing letters 
(against 12 in previous year), and 68 surgical appliance letters (against 
72) were given. Six members were sent for three weeks’ stay at a 
seaside convalescent home. 

A new feature is the provision of glasses (of which 65 pairs were 
supplied) for cases of defective sight. Financial grants, 44 in number 
and amounting to £54. 8s. 6d., were also made. The penny weekly 
subscriptions produced £187. 2s. 8d. (against £183. Os. 9d.), and every 
employé subscribes. Donations received included £50 from the com- 
pany, £5 from Mr. T. О. Callender, and ten 2-guinea donations from 
directors and others. The awards to hospitals, &c., included £40 to 
Guy's, £21 each to Westminster Opthalmic Hospital, Golden-square 
Throat, Nose and Ear Hospital and the Surgical Aid Society, and 
numerous other grants from 2 guineas to 15 guineas each, amounting 
to £193. 12s. (against £209. 7s. last year). The balance at bank and 
in hand is £66. 12s. 7d. (£69. 14s. 2d.) 


Electric Power in Lancashire.— The annual dinner of the staff, 
consumers and proprietary of the Lancashire Electric Power Co. 


was held at Manchester, on Thursday last. 

'l'here were also present a large number of the officials of the various 
local authorities in which the company have operating powers, and 
gentlemen representing owners of wayleaves on the lines of the com- 
pany's electric supply. 

Mr. C. D. Taite, M.I.E.E., chief engineer and manager, presided, and 
he was supported by Sir Robert Hampson, ex-Lord Mayor of Liverpool 
(director), and othera. 

Mr. Joun Buckey, of Prestwich Clough Bleachworks, submitted 
“ Prosperity to the Lancashire Electric Power Co." Аз one of the most 
recent users of electric power, he desired to acknowledge the uniform 
courtesy of the staff and tlie thoroughly efficient methods they had of 
carrying out whatever they undertook to do. In transforming the motive 
power of his works from the old-fashioned steam drive to the modern and 
efficient and mobile electrical drive they had, of course, encountered 
some difficulties, but the optimistic determination and energy of the 
company's engineering staff had quickly cleared them away, and now he 
was left with the sole regret that he had not adopted electricity years ago. 
He was full of admiration for the superiority of electricity over steam, 
and could only declare that electricity as a great factor in Lancashire 
industrial life had come to stay. 

In acknowledging the toast, Sir RoBERT Hampson said that since last 
year a large amount of new capital had been found, many new agreements 
had been entered into, many Lancashire provisional orders taken over, 
some of which were now in operation, and two additional Lancashire 
directors had joined the board, with a view to bringing the company тоге 
directly into touch with the commercial condition of things in that great 
county. In spite of the unparalleled depression of trade in all directions, 
the maximum load had increased by fully 50 per cent., their actual out put 
by 33 per cent., and their revenue by 50 per cent., and the general indica- 
tion of things for the next 12 months was that that rate of increase would 
be fully maintained. If the present prospects of increased output at the 
Outwood generating station were realised it would be necessary to make 
extensive additions in the immediate future. 

Mr. C. D. Taire, chief engineer and manager, proposed the health of 
the visitors. He said that during the last few weeks the people of Lan- 
cashire had had many remedies propounded for the improvement of 
trade, but he thought none of the political orators had hit upon so im- 
portant a remedy as those firms which had become consumers of the 
electrical energy supplied by the company. Many of them had been kept 
wonderfully busy, while those who were attached to the old mode of 
steam drive had been much less so. It seemed, therefore, fitting that 
the officials and staff of the company should meet together for mutual 
congratulation with their consumers, and with those gentlemen who were 
connected with the administrative departments of local authorities, or 
represented landowners on the extensive mains of the company. 

In responding for the guests, Mr. Үосхо, Holcombe, said the elec- 
trification of their works was brought about by a catastrophe which 
burned them out. "They re-started with a small electric installation, 
and had gone on making additions until now they had only one small 
steam engine in the works. The company's supply and the manner of 
installing it had been a great success from the beginning. and they could 
not imagine going back upon steam drive. That was the testimony of 
all elc«trical users. 

Mr. SALTER also responded, and said that for 10 years past he had been 
endeavouring to educate local authorities in rural areas to the advantages 
of electrical bulk supply from companies, and Mr. Taite, who had had 
only two years of that experience, as his labours were previously in muni- 


cipal service, was now reaping the benefit. It was unfortunate that some 
local authorities should look upon companies as interlopers who would 
stop progress and industrial development, while the exact opposite was 
the fact. 


Electricity Tariffs.— The Brompton, Kensington Electricity Supply 
Co. has recently introduced an alternative system of charging 
for private consumers, and has also revised the heating and other 
rates. 

In order to meet the growing demand for electrical hcating and cook- 
ing apparatus, the company is now prepared to enter into a yearly 
contract with its customers, whereby the separate meter hitherto neces- 
sary to obtain the reduced charges for electricity for such purposes. may 
be dispensed with. To this end the company will, where electric light is 
exclusively used, quote a fixed annual charge payable in quarterly instal- 
ments and in addition 2d. per unit for all current consumed up to the 
quantity which at that rate equals the amount of the fixed canal charge, 
and Id. per unit for all current consumed thereafter, whether for light- 
ing, heating or cooking purposes. 

Electrical Heating.—After March 25, 1910, the rate for electrical heat- 
ing will be raised from Id. per unit to 2d. per unit. 

Office, Bank and Church Lighting.—As from Jan. 1, 1910, the existing 
rate of charge for electricity for private purposes (51d. per unit) will be 
reverted to where the supply is for offices, banks and churches. 


Fatality.—4A fatal accident occurred at the Sutton Colliery of the 
Blackwell Colliery Co. on Wednesday,. Willas Filkstone, who 
(together with two others) was engaged in the pit on some electrical 
work, came into contact with a live cable and recciveda fatal shock. 


Fulham (London).—The Electricity committee report having had 
under consideration the charge to be made for energy supplied to 
motor generators, and in future the charge will be 34d. per unit, with 
a minimum charge of 13s. 4d. per quarter, plus the usual motor rent. 


Greenock.—It is announced that the new torpedo factory at Fort 
Matilda will be started on May 1 next. The Corporation are to supply 
electricity for the factory, the original estimate of the demand being 
250 H.P., but it is now stated that the minimum de and will bo 
750 H.P. 


Heston and Isleworth.—Thc total income of the Electricity Depart- 
ment for 1909 was £7.861, and the annual expenses £3,330, leaving 
gross profit £4,127. After paying interest and sinking fund the net. 
profit for the year wa3 £440, against £80 in 1908, and a deficit of 
£02 in 1907. 


Keighley.— The Council have roecived sanction to loans of £15,400. 
for generating plant, £1,000 for transformers, £4,340 for mains, and 
£260 for servicos. 


New Technical School.— The new technical school at Kilmarnock. 
which has been erected at a cost of £21,000, was opened by Lord 
Howard de Walden on the 26th ult. 


Large Gas Engines.—Tho dircctors of the Nationa! Ga3 Engine Co 
have issued a circular to the shareholders stating that from their 
experience they are convinced that a large business is to be doue in 
the manufacture of gas engines of powers considerably in excess of 
those they have already been ble to offer on the market. They 
have, therefore, decided to crect works (adjoining their present works) 
for the special purpose of manufacturing engines upto 3.000 H.P. 
In order to meet the extra expenditure (which will amount to about 
£50,000 in buildings and plant) and to provide extra working capital. 
the directors have decided to issue the balance of the authorised 
capita!—namely, 50,000 preference and 50,000 ordinary shares. 


Lecture.— At Bradford Town Hall, last week, Mr. C. J. Spencer. 
manager of the Corporation tramways, delivered a lecture to members 
and officials of the Corporation on the recent visit of the Tramways 
committee to the Continent to obtain information on tramways, and 
particularly on rail-less trolley traction. 

In reference to the Berlin tramwavs, which are mainly controlled by а 
company, Mr. Spencer said some 4,000 season tickets were issued, chiefly 
for one route, and the photograph of the holder was attached to the con- 
tract. On that system there was a car fitted with testing instruments, 
worth probably £1,500, and by the aid of this car the company had come 
to the conclusion that the difference in current consumption by an 
expert driver and by the average man was sometimes 30 per cent. In 
the Mercedes-Stoll railless trolley svstem at Vienna the trolley bogie 
ran along the wires like a bogie on an ordinary track and was connected 
to the car by an insulated cable, terminating on a spring drum, which 
paid out or took up the wire automatically. The vehicles ran smoothly 
and were almost as free in their use of the road as a self-propelled vehicle. 
The cars seated from 12 to 15 persons, and running cost was 4:524. per 
mile, but there was only one employé on each car. Mr. Spencer was of 
opinion that a vehicle carrying about 20 passengers, with a driver and 
conductor, could be operated on average roads of the Bradford district 
at about the same running cost per mile as a 60-passenger tramcar, viz., 
та. to 71d. In this country the cost of the overhead equipment for the 
trackless trolley system would be from £1,000 to £1,100 per mile, a great 
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faving in capital and standing charges compared to those of an ordinary 
tramway. The railless trolley system was an ideal thing for testing 
routes and for serving districts with small populations. So far as could 
be ascertained the system presented no serious technical difficulties. 
At Argegno (Italy) a railless system had been adopted for а remarkably 
difficult route. The road ran up a mountain side, in some places the 
gradient was 1 in 8 or 1 in 9 and there were '* hairpin " curves, on the 
bend of which the driver had to reverse and shunt before proceeding. 
On a test down a part of this rough road at 25 miles an hour the trolley 
showed no tendency to leave the wire. The deputation were convinced 
that the system could be adapted to local conditions and supply a cheap 
means of transit in districts now without means. 
The lecturer was accorded a very hearty vote of thanks. 


Leyton.— The Board of Trade have been asked to sanction a loan 
of £600 for equipping tramears in connection with the through 
running arrangements with the London County Council to Aldgate. 


Light Railways.— A light railway inquiry was held at Doncaster 
on Wednesday into the application of the Corporation for an order 
to construct a tramway to Pentley. After hearing cvidence, during 
which it was stated that the estimated cost of the line would be 
about £7,600, the commissioners intimated that they would grant an 
order. 

London County Council.—At the first sitting of the L. C. C. on 
Tucsday it was agreed to lend Bermondsey £4,620, for electric lighting, 

Special Track Work.—It was agreed that the Highways committee be 
authorised to arrange with Hadtield’s Steel Foundry Co. for a further 
supply of special track work estimated to cost £15,500. 

Purchase of Part of the London United Tramway System.—The Highways 
committee reported having made application to the Board of Trade for 
their approval to the proposed purchase by the Council of the two lines now 
owned by the London United Tramways Со. at Hammersmith. The com- 
pany had urged the Board to withhold its consent, pointing out that there 
was no Council tramways connected with the lines proposed to be pur- 
chased ; (2) that heavy expenditure had been incurred in the installation of 
powerand works at Chiswick. a considerable portion of which was applicable 
to the lines in London: and (3) that the local authorities adjoining London 
would object to any alteration in the condition of working the lines. The 
Board had agreed to the Council serving notice on the company. and the 
committee now asked for authority to go forward with the matter. 

Sir JouN BENN moved an amendment that the Council should not be 
committed to any terms until a report had been presented to the Council. 

The chairman accepted the proposal and the recommendations were 
adopted. 

Tramways Expenditure.—The chairman of the Highways committee 
(Mr. Shirley Benn) stated on Tuesday that the amount expended on 
tramway electrification and extension in 1907-8 was £1,467,032 and in 
1908-9 £1.059,554, while the estimated expenditure for the current year 
was £1,700,000, making a total of £4,220,586. For the previous 
three years the figures were £690,341, £737,779, and £1,680,861, total 
£2,108,981. 

Manchester.—The following increases of salary are recommended 
by the Tramways and Electricity committces :— 

Mr. J. M. M'Elroy, head of the tramways staff, from £1,000 to £1,250 
by £50 a year, Mr. M'Elroy to remain with the Council for five years. 
Mr. J. A. Cookson, mains surveyor, from £350 to £375; and Mr. E. 
Bolton, sub-stations engii Ө г, from £300 to £325. 

National Electrical Manufacturers’ Association.—The next com- 
mitte» meeting of this Association will be held at Balfour House, 
Finsbury Pavcment. London, E.C., on Feb. 8. at 2:30 p.m. 

The secretary writes us that the municipality of one of the lirgest 
towns in England recently issued an advertisement asking for tenders 
for electrical goods, a fee having to be paid for tho specification, which 
fee was not to be refunded. The matter was taken up by the Associa- 
tion with the satisfactory result that the amounts so paid will be 
refunded. to all firms who have sent in bona fide tenders. 


Oldham.—The Council are recommended to increase the salary of 
the borough electrical engineer (Mr. S. H. Newington) from £400 to 
£425, rising in & year to £450. 

Personal.— Mr. C. S. Northcote, M. I. E. E., asks us to state that he is 
not connected with the firm of Northcote, Heaver & Co. 


Plymouth.— Electric current is to be supplied to the tramways at 
1?d. per unit up to 750,000 units per annum, and at IId. beyond; to 
users of motors at 12d. up to 100 units per quarter, and 14d. beyond; 
and to electrical contractors for lighting and power at a flat rato of 2d. 


Port Glasgow.—Greenock Electricity committee have been 
requested to submit terms for supplying electricity to Port Glasgow. 

Rotherham.— The High School for girls is to be wired. 

Roumania.—The Communal Authorities of Focshani have 
obtained powers to borrow £40,000, of which £30,000 is required for 
electric lighting and £10,000 for waterworks extension. 

Salford.— An agreement has been entered into with the Scorcher 
Firelighter Co. for the supply of current to their premises in Lower 
Broughton. 

The Electricity committee have fixed a maximum salary of 
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£180 per annum for the testing and motor superintendent. . Tho 
present salary is £160, and this will advance by £10 this year and £10 
in 1912. 

Smoke Nuisance.— At tho Tower Bridge Polico Court on Wednesday 
the City of London Electric Lighting Co. were summoned by South- 
wark Borough Council for having allowed the emission of black 
smoke from one of their shafts at the Bankside generating station. 

For the defence it was urged that the company did everything possible 
to prevent black smoke. "They had many difficulties to contend with. 
The station was the largest generating station in the world. "They had 
to supply electricity for 1.000,000 8 c.p. lamps, and in addition had to 
supply 20,000 H.P., and their loads varied enormously. Every known 
smoke-preventing appliance was tried hy them, and they used the best 
coals. Their shafts were immense, and the smoke came out in such 
density that when the colour was grey it might appear black. Taking 
everything into consideration each shaft was equal to 4,000 household 
chimneys. | 

Mr. CECIL CHAPMAN accepted the evidence tendered by {Һе огопоВ 
Council, but thought it would be hard upon the company if they were 
mulcted in a heavy penalty in view of the fact that they did everything 
in their power to prevent a nuisance. 

The defendants were fincd £5 and 2з. costs. 

Southampton.—The Corporation have adopted a report of the 
borough electrical engineer (Mr. H. F. Strect). recommending the 
erection of additional generating plant at the clectricity works at à 
cost of £13,000, and the L.G. Board are to be asked to sanction a 
loan. 

In moving the adoption of the report Mr. Lewis gave particulars of 
the progress of the electricity undertaking. The committee (he said) 
were making rapid progress, and they ought to be able to continue that 
during the coming year. The demand for supply was increasing con- 
siderably, and they must have proper machinery. The receipts for 
1910 were anticipated to be £35,242. Оз. 5d., and they expected a gross 
profit of £20,047. Last year the receipts were £30,442. and the expendi. 
ture £16,038. This year they had spent a good deal out of revenue, 
and had also installed 440 lamps, and after deducting other expenditure 
for the quarter ending March there would still be a balance for deprecia- 
tion of £1,748. The committee were absolutely justitied in coming to 
the Counci lfor money for new plant. 

The “Meter Inspector °’ Again.—Another robbery cf a very im- 
pudent character was perpetrated in Marylebone (London) th? 
other day. 

Mr. J. Penfold, an electric light user, was met with: »The reading 
of your meter shows a rather heavy consumption, but I suppose you 
have been using a good deal of late?” ‘ Yes," replied Mr. Penfold. 
“I should like to test the new circuits and switch you have had 
installed." “Certainly,” said Mr. Penfold unsuspectingly. The man 

roceeded to the third floor, and five minutes later descended, when 

г. Penfold politely let him out by the front door. 24 hours later a 
daughter of the house could not find some of her jewellery, and 
examination showed that a quantity of valuables were missing—two 
gold watches, four gold chains, two gold necklets, two gold bracelets, 
a massive gold ring set with a turquoise and two diamonds, a gold 
ring set with three sapphires and four diamonds, а third set with a 
Sei opal, and a gold cameo ring. The police are on the inspector's 
track. 

The Post Office and the Telephone.—It is announccd that in view 
of the transfer on Jan. 1, 1912, of the telephone system the telephone 
exchange at Largs, N.B.. was taken over by the Post Office officials on 
Tuesday. This is the first local exchange to be ta kon over in Scotland. 

Village Lighting.—The public lighting cf Gliis, in the Swansea 
Valley, was inaugurated on 26th ult. Electric current is supplied 
by Mr. Evan Lewis, colliery proprietor, of Craig-y-pal. 

Westminster.—The disinfecting station at the Grosvenor Canal 
is to be supplied with current by the Westminster Electric Supply 
Corporation. 

The contract with the Gas Light & Coke Co. for low-pressure gas 
lighting expires on March 31, and for high-pressure lighting on Dec. 31 
next, and a sub-committee has been appointed to consider the present 
conditions of public lighting and obtain competitive tenders. 

Wigan.—The Tramway Manager reports that since Sept. 30 
last the current consumption of the tramways has shown an alarming 
increase. For the 15 weeks from Oct. 1 to Jan. 20 the consumption 
increased by an average of 2,188 units per weck. in spite of the 
average decrease of 856 car-miles per week during that period, 
that is, the average consumption per cer-mile had risen from 1:54 to 
1-70 units. | | 

Will.—The gross value of {һе estete of Шо late Sir Wm. Lloyd 
Wise, who died on Jan. 6 last, is £36,522. 1s. 8d., and the net person- 
alty £25,118. Os. 11d. 

Wimbledon.— Tenders аге to be invited for the pipe work requircd 
for the horizontal Curtis turbine to be installed by the British Thom- 
son-Houston Co. 


Electrical Trades’ Benevolent Institution.—-We ere asked to state 
that the name of Mr. F. В. O. Hawes, A. M. I. C. E., of the National 
Electrical Manufacturers’ Association, was omitted from the list of 
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the organising committee of the Electrical Trades Benevolent 
Institution second festival dinner. 


Dinners.— The annual dinner of the Dublin Electrical Contractors’ 
Association was held on 27th ult 

Mr. €. Cummins presided, and among those present. were Sir Charles 
Cameron and Messrs. Mark Ruddle, A. E. Porte, L. J. Lawless, J. W. 
Boucher, G. Pilditch, P. Sheardown, T. Tomlinson, S. Price, &c. 

In response to the toast of“ The Institution of Electrical Engineers,” 
proposed by the chairman. Mr. Mark Керрі said the Institution had 
achieved a remarkable success, but there was a danger that it would 
content itself with its present comfortable position, and not do as much 
for the profession as it might. He hoped they would soon have an Irish 
Institution of Electrical. Engineers, and. of Civil and Mechanical Engi- 
neers. 

Mr. H. TaTrrow said Dublin was the first large town in the United 
Kingdom to have a local section, and though it was not large. it had 
done good work, and brought the members of the profession together. 

Mr. LAWLEss, responding to the toast of © Consulting Engineers,” 
said his experienee of the Dublin electrical contractors was that they 
were able to hold their own, and more, with the contractors of any other 
part of the United Kingdom. 

The CHAIRMAN, responding to the toast of ** The Dublin Electrical 
Contractors’ Association,” said one of the reasons why the association 
was a small one was that originally it was a branch of the London asso- 
ciation, but when they found that most of the money was going to Eng- 
land the Irish members decided to start a branch of their own. 

Mr. BRUNKER, secretary of the association, said another reason why 
membership was not larger was that they wished to maintain the high 
statua of the members, and not leave it open to everyone who would like 
to join. There were two or three other electrical contractor: whom they 
would like to have as members, and he expected they would be enrolled 
before the next annual dinner. 

Tne annual dinner of the Metropolitan Association of Electric 
Tramway Managers took plac2 at th» Trocadero Restaurant, 
London, on Wednesday evening, Sir Clifton Robinson presiding. 

The CHAIRMAN, in proposing the toast of the association, remarked 
that, after 50 years’ experience of tramway working, he felt that with 
more freedom and less responsibilities he might be able to do even 
better work than he had done in the past, and he was retiring from 
the position of managing director of the London United Tramways, 
his successor being Mr. Albert Stanley, of the Underground Railways. 

Mr. H. E. Brais (West Ham), who responded, said there were within 
the metropolitan area, 15 tramway undertakings whose capital expen- 
diture amounted to well over £14,000,000 and who operated 2,000 
cars, carrying 638 million passengers per year over 572 miles of 
track. 

On behalf of tho directors and heads of staff of the London United 
Tramways staff, Sir Edgar Speyer presented a pearl pin to the 
chairman, whom he described as the pioneer of electric traction in 
London. 

Mr. BaLrouR Browne, K.C., in replying to the toast of The 
Guests," expressed himself strongly against municipal trading which, 
he said, had checked private enterprise. 


TRADE NOTES AND NOTICES. 
TENDERS INVITED. 


The Council of the Metropolitan Borough of ST. MARYLEBONE 
invite tenders for various materials for 12 months, commencing 
April 1. 1910, including carbon brushes, installation accessories, 
underground cables, c.i. pipes, &c., rubber goods and insulating 
materials, disconnecting boxes, house service cut-outs, &c. Tenders, 
in accordance with printed forms, which, with further particulars, 
may be obtained at 19 and 20, York-place, Baker-street, W. Tenders 
to the town clerk (Mr. Jas. Wilson), Town Hall, St. Marylebone, W., 
by noon, Wednesday, Feb. 16. See also an advertisement. 

GRIMSBY Corporation invite tenders for supply of 80 flame arc 
lamps. Specification and form of tender from the borough electrical 
engineer, Mr. W. A. Vignoles, Corporation Electricity Works, 
Grimsby. Tenders by Feb. 19. See also an advertisement. 

Tenders are invited by HEREFORDSHIRE County Council for the 
installation of a system of fire alarm bells at the training college. 
Plans and specifications may be seen at the Shire Hall, Hereford. 
Tenders, addressed to the County Education secretary, Mr. John 
Wiltshire, Education Offices, Shire Hall, Hereford, must be in by 
Feb. 26. Seo also an advertisement. 


Tenders are invited for supply to the Postmaster-General's 
department (a) in NEw Sov TH WaLEs of telephone switchboards, and 
(^) in WESTERN AUSTRALIA of poles (iron and steel). Tender forms 
and specifications may be obtained at the Commonwealth Office, 72. 
Victoria-street, London, S. W. See also an advertisement. 


Tenders are invited for supply of à one-wire testing machine to 
the Postmaster-General’s Department in WESTERN AUSTRALIA. 
Tender forms and specifications may be obtained at the Common- 
wealth Office, 72, Victoria-street, London, S. W. See also an adver- 
tisement, 


LEE DS Corporation invite tenders for the supply of the whole or any 
portion of about 30,000 tons of steam coal (small slack, smudge or 
similar material) required for the electric lighting department during 
the year ending April 30, 1911, and for the supply of various goods 
for the department during the year, including iron and steel bars, 
angles, plates, &c., gunmetal, copper and iron castings, bolts, nuts, 
screws, &c., w.i. tubes, fittings, &c., copper bars, strips, plates, wire, 
&c., lead and other plumbers’ material, tools, tinners’ and iron- 
mongers’ sundries and engineers’ furnishings, oils, paints, varnishes, 
&c., cotton waste, &c., wipers, ropes, twines, &., i.r. covered cables, 
mains boxes and fittings, jointing and insulating materials, electric 
lamps. fittings and sundries, glass (including guards, &с.), timber, 
building materials, grey tapes, alternating current wattmetcrs 
(1.200), &c. Schedules, &c., after Feb. 1 from the manager, Mr. H. 
Dickinson, 1, Whitchall-road, Leeds. Tenders to the town clerk 
(Mr. Robt. E. Fox), Town Hall, Leeds, by 10 a.m. Fob. 28. 


Tho Tramways and Electricity committee of BELFAST Corporatiou 
also invite tenders for 12 months’ supply (ending March 31, 1911) 
of various stores and materials. including lubricator and gauge glasses, 
packings, oils, rubber goods. fircbricks, &c., tools, incandescent 
lamps, arc lamp carbons, gelvanised wire and asbestos goods; 
trolley wire and overhead line material, refined Trinidad bitumen, 
bitite strip. prepared tape and rubber tape for joints, joint box com- 
pound, fuse-wires, wood troughing, c.i. street box frames and 
covers, glazed stoneware conduits, c.i. pipes, lighting feeder and 
section pillars, glazed stoneware cable bridges, copper cable con- 
nectors, electricity meters, maximum demand indicators, automatic 
time switches and house service cut-outs. Form of tender and 
further particulars from tho city electrical engineer (Mr. Thos. W. 
Bloxam, N. Inst. E. E.) Tenders to the Town Clerk, City Hall, 
Belfast. by 10 a.m., Monday, Feb. 21. 

The Tramways and Electricity committee of BELFAsT Corporation 
also invite tenders for supply and delivery of l.t. insulated v.b. cable 
during 12 months ending March 31, 1911. Specification, with 
form of contract, from the city clectrical engineer (Mr. Thos. W. 
Bloxam, M.LE.E.) Tenders to the Town Clerk, City Hall, Belfast, 
not later than 10 a.m., Monday, Feb. 21. 


BELFAST Tramways and Electricity committee also invite tenders 
for two water-tube boilers, superheaters, mechanical stokers, 
economisers, &c., and pipework. Specificatifons and form of con- 
tract from the city electrical engineer (Mr. Thos. W. Bloxam, 
M. Inst. E. E.). Tenders to the Town Clerk, City Hall, Belfast, by 
10 a.m. Jan. 31. 


HAMMERSMITH (London) Borough Council invite tenders for the 
supply of stores for 12 months ending March 31, 1911, including arc 
lamp globes, incandescent electric lamps, brooms and brushes, 
carbons, electric light sundries, files, insulated wires, metals, meters, 
oils, oilman's goods, steam packing and jointing materials, screws, 
tools, cable joint boxes, &c. Forms of tender and further par- 
ticulars can be obtained from the borough electrical engineer (Mr. G. 
Gilbert Bell), Electricity Works, 85, Fulham Palace-road, W. 
Tenders must be delivered to the town clerk (Mr. Н. Thompson), 
Town Hall, Hammersmith, by 4 p.m. of Feb. 16. 


West Ham Council want tenders Буупооп Feb. 17 for supply of 
i.r. covered wires and cables, electrical fittings and accessories, cut- 
outs, wattmeters, &c. Forms, &c., from the Borough Electrical 
Engineer. 

OLDHAM Tramways committee want tenders by noon Feb. 16 for 
supply and erection of electric lighting installation, switchboard, 
testing pancl, workshop motors, with starting panels, &c., at Hollin- 
wood Depot. Specifications from the General Manager. 


BECKENHAM Council want tenders by 4 p.m. Feb. 21 for supply 
of stores and materials, including house cut-outs, house service 
boxes, ironwork, coal, &c. Forms, &c., from the Council Offices. 


St. Pancras (London) Borough Council invite tenders for the supply 
of are lamp carbons; delivery to be made as required. Copies of 
specification, conditions of contract, &c., from the clectricity depart- 
ment offices, 57, Pratt-street, Camden Town, N.W. Tenders to the 
town clerk (Mr. C. Н. F. Barrett) by noon, Monday, Feb. 28. 


MORECAMBE Council want tenders by noon, Feb. 12. for supply of 
superheaters for two Lancashire boilers. Specification from Messrs. 
Wright & Rooke, 13, Victoria-street, London, S.W. 

Роктѕмостн Tramways committee want tenders by 10 a.m.. Feb. 
14, for 12 months’ stores, including electrical and insulating 
materials, overhead line materials, brake shoes, car repair stores, 
castings, packings, oils, &c., and also for supply of coal. Specifica- 
tion, &c., from the Engineer. 

IL ORD Council want tenders by noon, Feb. 22, for one year's 
supply of meters, cables, lamps, carbons and fuse and joint boxes. 
Specifications, &c., from Mr. А. H. Shaw, Ley-street, Ilford. 
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HECKMONDWIKE Electricity committee want tenders by noon, 
Feb. 16, for supply of evaporative condensing plant. Specification, 
&c., from the Engineer. 

Hornsey Council want tenders by noon, Feb. 19, for moters, 
cables, troughing, &c. Forms of tender, &c.. from the Borough 
Electrical Engincer. 


BrackrooL Electricity committee invite tenders for about 
2,500 yards 0 5 l.t. single cable. suitable for a pressure of 600 volts. 
Particulars from the borough electrical and tramways engineer 
(Mr. C. Furness). 


Boll rox Corporation Electricity committee invite tenders for one 
Lancashire boiler, complete with superheater, &c. Specification and 
form of tender from the borough electrica! engineer and tramways 
messenger (Mr. Arthur A. Day), Spa- road. Bolton. Tenders, addressed 
to the Chairman of the Electricity committe, Town Hall, Bolton, 
must be delivered by noon of Feb. 10. 

CARLISLE Corporation want tenders by Fob. 5 for supply of about 
1,500 yds. of six-way 3 in. cable ducts, and 2.200 yds. of 0˙5 sq. in., 
and 800 yds. of 0-4 sq. in. single-coro. papcr-insulated and lead- 
covered cables. Specifications, &c., from the City Electrical En- 
ginecr. 

BLACKBURN Electricity and Tremw? ys committee want tenders by 
noon Feb. 16 for annual supplies of stores, including insulating 
material, fusc boxes, switches, motors, tubes, tools, oils, &с. Sprei- 
fications from the Borough Electrical Engineer. 


The SECRETARY OF STATE FOR INDIA requires tenders by 2 p.m. 
Feb. 15 for supply of electric cranes, and wheels and axles. Condi- 
tions of contract from the Director-Gencral of Stores, India Office, 
Whitehall, London, S.W. 


Tenders are invited for supply of seven sections of branching 
multiple magneto switchboard to the Postmaster -General's depart- 
ment in VicroRIA. Tender forms and specifications at the Com- 
monwealth Office, 72, Victoria-strect, London, S.W. 


Tenders will be received at ADELAIDE, S. Australia until noon 
Feb. 16 for supply of ammeters, cords, condensers and condenser 
telephones. Specifications, &e., from the General Post Oftice:, 
Adelaide, Melbourne, Sydney and Brisbane. 


Tenders are also invited for the installation of wireless telegraphy 
(а) in or near SYDNEY (N. S. W.) and (b) in or near FREMANTLE (W. A.). 
Tender forms and specifications may be obtained at the Common- 
wealth Office, 72, Victoria-street, London, S.W. 

The Dirección Genera! de Obras Publicas, Madrid, want tenders by 
noon, March 14, for a 60 years' concession for construction and 
working of an electric tramway in the north-east district of 
BARCELONA, in competition with an offer alrcady lodged by the 
Sociedad Tranvias de Barcelona à San Andrés y Extensiones, who 
have preferential rights. Local representation is necessary. 


The Direccion General de Obras Publicas, Madrid, also want 
tenders by noon March 29 for a concession for construction and 
working of an electric tramway to join the SANTANDER- Astillero line 
with tho Santander urban tramway in Pena Castillo. The Nueva 
Montana Iron & Steel Co. have preferential rights in the competi- 
tion. Local representation is necessary. Sce Madrid Gazette ” 
for Jan. 21. 

Tenders are also invited (by Feb. 20) by the Direccion General de 
Obras Publicas, Madrid, for а concession for the construction and 
working of an olectric tramway from Calle Mayor to Calle de Atocha, 
MapDRID. See Madrid Gazette for Jan. 20. Local representation 
is necessary. Ап offer has been reccived from the Soc. Tranvia del 
Este de Madrid. 

Tenders will be opened at noon Feb. 28 for the construction end 
working of an electric tramway from Fern indez del Campo, BILBAO. 
Тһе “ Madrid Gazette” of Dec. 24 contains further particulars. 

The Ministry of Public Works, Constantinople, will receive 
tenders until Feb. 15 for the construction and working of an electric 
tramway between NiAovsTA Town (Vilayet of Salonica) and Niaousta 
Station. 

The Secretaria del Canal de Isabel IL, ALAR SN, will receive 
tenders until 2 p.m. April 11 for supply of steam generating plant. 
two electric motors, three pumps, crane, &c., in connection with the 
raising of the waters of the canal. The Madrid Gazette" for 


Jan. 12, containing particulars, can be seen at 73. Basinghall-street. 
London, Е.С. 


TENDERS RECEIVED AND ACCEPTED. 
London County Council on Tuesday accepted the following 
tenders :— 


British Tungsten Lamp Co., for electric lamps, £333; 
Micanite & Insulators Co., for insulating materials, £53. 


A. Thorne & Son, for reconstruction of Mitcham-lane bridge for tram. + 


ways, £1,843. 93. За. (Six tenders received, varying from £1,745. 9s. 8d. 
(M. Dinnie) to £2,245. 148. The chief engineer's estimate was £1,928.) 

Hadſield's Steel Foundry Co., for special work in connection with 
construction or reconstruction of tramways during 1909-10, at a cost not 
exceeding £15,500 (extension of previous contract). 

Buck & Hickman, whose tender was accepted on Dec. 21 last for an 
electrically-driven power hammer for Greenwich power station, were 
given permission to sublet the contracts for the supply of the hammer to 
B. & S. Massey ; for the motor to the Lancashire Dynamo & Motor Co., 
and for the starter to the British Westinghouse Co. 

Leyton Council have accepted the following tenders :— 

George Hatch (Ltd.), 40 plough carrier channel irons and 80 packing 
plates (£26); Equipment & Engineering Co., 40 c.-i. wearing pieces, 
40 top caps and 41 brackets (£25. 1s.); 80 ft. copper (1J in. by I in. 
(116 lb.) (£5. Is. 63.) ; Wm. Wood & Co., 80 gun- metal brackets for 
collector bar, (£22) ; 40 gun- metal guides and collector plates (£3. 15s.) ; 
80 gun-metal terminals (£13) ; 80 gun-metal colleetor bar swinging arms 
(£3. Зх. 4d.) ; General Seating Co., 40 springs for collector bars (133. 6d.) ; 
W. Н. Whincop & Co., 40 teak collector bars, cube Өз. (£1. 7s. 64.); 
India Rubber, Gutta Percha & Telegraph Works Co., 20 lb. pure para 
strip 1 in., 12s. Ib. (£12); General Electric Co., 72 lighting switches and 
fuse combined, Зэ. 9d. each, £13. 103. ; two coils 7/16 cable (£38. 5s.) ; 
six coils 3/20 lighting cable (£5. Is. 34.) ; Geo. Angus & Co.. 1,000 ft. 
strap leather (£8. 12s. 8d.) ; and 1,200 ft. 4 in. two-ply indiarubber hose 
(£13. 15s.) ; British Westinghouse Co., 20 automatic switches at 50s. 
each, 20 canopy switches at 30s. each, and 20 double-pole switches at 
55s. each. 

Brighton Lighting committce have accepted, on the recommenda- 
tion of thcir consulting enginecr (Mr. Arthur Wright), the tender of 
Richardsons, Westgarth & Co., for supply of a double-cylinder 
Parsons-Brown Boveri turbine, coupled to а Siemens thrce-phase 
alternator, capable of giving continuously an output of 3,500 kw., 
and a steam consumption of 14 lb. per kw.-hour at th» normal load 
of 3,000 kw., for £11,370. 

The committee also propose that a direct-coupled air pump motor 
should be supplied by the contractors in lieu of the geared air-pump 
motor specified in their offer. This will increase the cost of the work by 
£95, making the total amount of the contract £11,465. 

For the supply of опе 1,300 н.р. induction motor, one 300 kw. motor 
balancing set, and high-tension switchgear, 12 firms sent in| tenders, 
and the committee have accepted the tender of the General Ele:tric Co. 
for the induction motor at £1,076. 103. (subject to their guarantecing 
the insulation of the high-tension windings for two years, instead of one 
year as specified in the specification) and for a 300 kw. induction motor- 
driven balancing set at. £930 (subject to their guarantecing the insulation 
of the high-tension windings for two years); and that of the British 
Westinghouse Co. for h.-t. switchgear and accessories for the North-road 
sub-station at £393. 10s. 

The Education committee of the London County Council have 
xecepted the tender of E. Newbald & Co. for wiring the Poplar 
divisional offices at £133. There were seven tenders, varying from 
£133 to £198. 13s. 8d. The chief ongineer’s estimate wes £156. 


The City of London Guardians have placed an order with Messrs, 
Pinching & Walton for six dozen 50 c.p. Osram lamps at £13. 16s. 


Eccles Council have received nine tenders for the supply and 
erection of 150 kw. steam engine and d.c. dynamo, and a recom- 
mendation to accept the tender of the British Westinghouse Co. 
was referred back by the Council oa Wednesday. 

Salford Council have placed an order with the British Insulated 
& Helsby Cables for non-fouling trolley wire for the tramways 
department at 8d. per lb. 


Bexley Council have accepted the tender of Callender's Cable Co. 
for concentric feedcr cable at £118. 3s. 7d., and that of Siemens Bros. 
& Co. for street lighting cable at £103. 5s. 


Bristol Docks committee have accepted the tender of Siemens 
Bros. Dynamo Works for a fan motor. that of Simplex Conduits for 
metallic filament lamps, and that of Veritys Ltd. for eight arc lamps. 

Bedford Council have accepted the tender of the British Thomson- 
Houston Co. for 12 months' supply of meters, that of H. A. Robert- 
son & Co. for induced draught plant at £275, and that of Manlove, 
Alliott & Co. for a refuse destructor at £6,808. 

Wandsworth (London) Council have accepted the tender, at 
£22. 5s., of H. J. Whitehead, for supplying and fixing a high efficiency 
transformer and metal filament lamps at Tooting library. Four 
tenders were reccived. 


The Lancashire Dynamo & Motor Co. recently received orders for 
four 60 н.р. motors and switchgear to the Bengal-Nagpur Railway 
workshops end for a booster, &c., for the East Indian Railway Co. 

Stone (Staffs.) Joint Hospital Board have a^cepted the tender of 
J. Richards for electric lighting and telephone installation at the 
new hospital at £356. 10s. 

Derby Council have accepted the tender of C. A. Parsons & Co. 
fora 1,000 H.P. turbine and condensing plant at £5,203. and that of 
Ferranti (Ltd.) for meters for 12 months. 
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Eccles Council have accepted the tender of the British Westinghouse 
Co. for a 150 kw. traction set (consisting of d.c. dynamo and a Belliss 
steam engine, and a Korting ejector condenser) for £856 ; and that of 
the Globe Electrical Co. at £133 for wiring and fittings at the new 
Beech-street Council school. 

The North Riding of Yorks County Council have accepted the 
tender of Matson & Son for wiring the Thirsk Court House at £28. 118. 


Rawmersh Council have accepted the tender of Mr. Bool for 
telephones and electric bells at the Isolation hospital. 


Birkenhead Tramways committee have accepted the tender of the 
Brush Co. for covering in the upper decks of 10 tramcears. 

Santa Fe (Argentina) Municipality have accepted the tender of 
Geiger. Zublin & Co. for the supply of machinery for the electricity 
supply works at $80,000 gold. 


BUSINESS NOTICES. 

The partnership between Fredk. Williams and Joseph Dawson, 
electrical enyinecrs, 146, St. Paul's-road, and 23, Avenhrm-street, 
Boston, has been dissolved. Debts by Mr. Dawson, who continues 
as Dawson & Co. at the same address. 

The Key Engineering Co. (Ltd.) notify that they havo trans- 
ferred their Manchester offices to their works at Trafford Park. and 
in future their address will be Elevator-road, Trafford Park, Man- 
chester. Tho telephone number will be 4945 Central. 


Mr. М. G. Odhams has taken over the business of Mr. John 
Odhams. manufacturing clectrician, &c.. 206 and 207, Upper Thames- 
street. London, E.C., as from Jan. 1, and will continue the same as 
J. & G. Odhams. 


Mr. Fredk. R. Hill, 9, Gracechurch-streot, London. E.C., late of 
the foreign department of the Brush Electrical Engineering Co., 
has been appointed sole agent for thc South of England for Hail- 
wood's patent hot-air furnace bridges for steam boilers, and special 
a'lhesive furnace cements. 


The Harr's Patent Feed Water Heater (Ltd.) has been formed {э 
acquire and carry on the business of the Harris Patent Feed Water 
Filter. 


Plant for Sale.—Plant, including second-hand boilers, compound 
engine sets and sundry accessories, wheel-grinding lathe and 22 
emery wheels, is advertised for sale. Particulars from Resident 
Electrical Engineer, 24, Hatton-garden, Liverpool. 


Advertising Signs.— There is a great development in this branch of 
electrical application, and amongst the firms which are putting their 
hands to the plough are Messrs. Venner & Co., of Old Queen.street, 
Westminster, London. The firm are sending out an ash tray, of a 
somewhat novel character, and we are asked to state that,as there are 
only a limited number, if any reader of THE ELECTRICIAN is at the 
same time a customer of Messrs. Venner & Co. and has not received 
one of these trays, the error will be rectified immediately notification 
is made to the company. 


S.A.L. Aluminium Solder.—4A disadvantage which has doubtless to 
some cxtent militated against the more genera! use of aluminium 
is the difficulty attendant on soldering or welding it. This dis- 
advantage meant that broken castings could not be repaired. or 
wires or cables jointed, without electrolytic action being set up at the 
joint, giving rise consequently to many attendant troubles, These 
difficulties are, it is claimed. overcome by the use of the S.A.L. 
aluminium solder, recently placed on the market by the Standard 
Alloys, Ltd., Carpenter s-road, Stratford, E. It is very easily used. 
The surfaces to be soldered are carefully heated to about 300 C. and 
tinned. A little fresh solder is applied, the surfaces reheated, and 
then pressed into good contact and allowed to cool. The joint thus 
made is a very strong one. In fact. after having seen two pipes 
butted and soldered together by this process we found they broke on 
continuous bending more easily at a place in one or other of the 
pipes rather than at the joint itself. Owing to the high heat con- 
ductivity of aluminium a soldering iron cannot be used for large 
articles, though on the other hand thin sheet aluminium may be 
oldered without risk of damage. 


Tantalum Lamp on Traction Work.—Tantalum lamps have, we 
learn, scored a notable success in traction work. A large number 
of these lamps have been installed on one of the underground tube 
railways of London, and the following results have been supplied as 
a sample of their performance :— 

Six lamps, which burned for 6,084 hours, are still good, and a further 
six lamps, which have given out, burned for an average of 5,167 hours, 
the individual life of each lamp being as follows EN e І, 7,218 hours: 
No. 2. 6,600 hours: No. 3, 4.400 hours; No. 4, 4.314 hours; No. 5. 4.440 
hores No. 6, 4,032 hours. The lamps used were of 2-2 watts efficiency, 
burning five in series, on a 600 volt circuit. As compared with carbon 
filament lamps, the amount of light is better, and there is at the same 
time a considerable reduction in current. consumption. The figures 
quoted are official, and demonstrate the suitability of the Tantalum 


| lamp for traction purposes. Tantalum lamps are being used in most 


situations where extreme vibration is experienced, and where other 
types of lamps have proved unsatisfactory. The economic advantages 
which these lamps afford, in connection with traction work, are now 
being recognised by many of the leading railway and shipping com- 
panies, and we may advise those who are interested in the illumination 
of rolling stock or vessels to instal trial lamps, thus actually testing 
their suitability for the particular work in hand. 

Further information regarding Tantalum lamps will be supplied by 
Messrs. Siemens Bros. Dynamo Works (Ltd.), Tyssen-street, Dalston, 
London, N.E., where Tantalum lamps have been manufactured for some 


time past. 
CATALOGUES, &c. 

“ ЖЕР” FusEs.—From Messrs. Siemens Bros. Dynamo Works 
comes a price list and pamphlet dealing with this piece of electrical 
apparatus, which was fully described in the INDUSTRIAL SUPPLEMENT 
for January. The '' Zed” fuse is the result of Messrs. Siemens’ 
endeavours to produce à more mechanica! and trustworthy system 
of fusing than those at present in use. They think that the sound 
design, roliable action, and convenience of their new type of fuse, will 
carn for it a high reputation. 


LIGHTING ACCESSORIES.—The Adnil Elcctric Co. have a new 
accessories list ready. 


ELECTRIC Licut Firtinas.—We have recoived from Messrs. 
Jesson, Birkett & Co. two artistic pamphlets illustrating their latest 
fittings. The little booklet giving some remarks, sould prove of 
use to clectrical engineers and contractors. 


SIGNS AND FLASHERS.— The Sun Electrical Co. send us a catalogue 
dealing with signs and flashers. They claim for the list that it is the 
most complete and largest catalogue which has yet been issued 
devoted solely to signs. Any contractor or consumer, before placing 
an order for these indispensable apparatus, should certainly consult 
this cataloguc. 

WIRING APPARATUS.—Messrs. Dorman & Smith, Ordsal Electrical 
Works, Salford, have sent us à wcll-bound volume dealing with their 
specialities. This comprises 225 pages, and covers the whole of their 
standard lines of fuses, switches and circuit breakers, together with 
fittings and accessories for all classes of work. In addition a number 
of new lincs have been introduced, among which may be mentioned 
an casy wiring scries of iron-cascd switches. We shall return to a 
consideration of this catalogue at a later date. 

„LABOR ENGINE. The Felix Engineering Co., of Great Portland 
street, London, W., have issued a pamphlet dealing with this engine. 
which is claimed to be suitable for all kinds of stationary and porta ble 
duties. It can be designed to run on petrol, paraftin or gas, as 
required. Such an engine is naturally easily adaptable to such 
uses as electric lighting and organ blowing. while it can also be 
employed for driving agricultural machinery or motor boats. 


BANKRUPTCIES, LIQUIDATIONS. &c. 

А recoiving order has boen made against Wilson Rae, lately 
electric therape itic specialist, 43 and 44, New Bond-street, London, W. 

А dividend is to be paid to the creditors of Robt. Foster and 
Walter Baker (trading as Robert Foster & Co., and as the Nelson 
Electrical Co.). Burnley and Nelson. Claims by Feb. 12 to Mr. С. Н. 
Plant, 13, Winckley-street, Preston. 

Joseph Platt апа Richd. Bleasdale, clectrical enginecra, Victoria- 
square, Bolton, have been adjudicated bankrupt. 


Claims against Wm. Aubert. jun., electrical and gas engineer, lately 
of 16, Harp-alley, London, E.C..to Mr. L. B. Linnctt, 42, Poultry, 
London, E.C., by Feb. 21. 

The Turbine Development Co. (Ltd.) is being wound up voluntarily. 
Mr. G. D. Price, Finsbury House, Blomfield-strect, London, E.C., 
is liquidator. 


The London Electrobus Co. (Ltd.) is being wound up voluntarily. 
Mr. J. T. Garlick, 15, George-strect, Mansion House, London, E.C., 
is liquidator. 

А mecting to receive an account of the winding up of the Santoni 
Arc Lamp and Engineering Co. (Ltd.) will be held on March 2 at 
Mr. W. McIntosh Whvte's, II. Queen Victoria-street, London, E.C., 
where also a mecting will be held to reccive an account of the winding 
up of the Rex Electric and Genera! Supplies (Ltd.) 

The Dynamic Synd. (Ltd.). the Dynamic (French) Synd. (Ltd.) and 
the Mitcham Electric Fan Co. (Ltd.) are being wound up voluntarily. 
Мг. А. Goodlet, 6, Broad.street-place. London, E.C., is liquidator, 
for the purpose of transferring the businesses to a new company. 


Deed of Assignment.—4A dividend is to be declared under a deed о 
assignment executed on Oct. 7 last by Walter Ward, electrical engi- 
neer, 26, Queen's-street, Neath. Claims to Mr. G. E. Corfield, Balfour- 
House, Finsbury-pavement, London, E.C., by Feb. 15. 


Winding-Up Petition.—A petition for the winding up of the 
Horsfall Destructor Co. (Ltd.) will be heard id Mr. Justice Neville 
in the High Court, London, on Feb. 8. 
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COMPANIES' MEETINGS AND REPORTS. 


— (s —— 
City & South London Railway Co. 


The 51st ordinary gencral meeting and a special general meeting of this 
company was held on Tuesday. The Right Hon. C. B. SrTUART-WORTLEY, 
K.C., M.P., presided. 

The SECRETARY (Mr. W. F. Knight) having read the notice calling 
the mecting, 

The CHAIRMAN said : Addressing you this time last year I attributed 
our diminished gross revenue to the abnormally fine weather which had 
prevailed during the second half-year of 1908. I think I may claim to 
have then rightly connected cause with effect, for in the second half of 
1909 the London weather returned to the familiar London type, and we 
are able to congratulate ourselves on an increase in gross revenue of no 
less than £3,187 compared with the corresponding period in 1908. What 
is even better still, we have received £735 more gross revenue than we did 
in the second half-year of 1907, the first complete half-year after the 
opening of the Euston extension. Against increased gross revenue we 
have to set an increase in working expenses of £859, so that the percentage 
of working expenses works out at 45-92, against 46-61 at this time last 
year, and the resulting balance of net revenue is £2.328 better than last 
year. From this has to he deducted £249 increased interest on borrowed 
money, leaving £2,079 more available for dividend. 

The more normal weather has not alone sufficed to enable us to show 
improved results in spite of more severe competition. Two new depar- 
tures are mentioned in the report, and you will wish to hear particulars. 
Taking first the reduction in fares, they were such that, in order to secure 
the same gross yield as before, we required to attract 15 per cent. more 
passengers between the points affected. Such an increase in the number 
of passengers means, cf course, heavier train loads and more train- 
mileagc, yet the receipts per train- mile have increased from 28-74. to 
29d., while the expenses per train- mile have actually declined from 14-164. 
to 14-10d. The trains have, in fact. been better filled. The average 
number of passengers per train has been 117:3., against 113-9; and the 
receipts per train have gone up from 17s. 6-62d. to 178. 9:354. A reduced 
scale of charges for season tickets was introduced, and has been justified 
by improved receipts. The earlier service on Sundays has yielded an 
increased revenue averaging rather under £30 per week. Taking inter- 
change bookings with other companies on all days of the week throughout 
the half-year, it is interesting to note that they show a net improvement 
of £500, notwithstanding the fact that the second half of 1908 included 
a sum of £900 derived from interchange bookines to and from the Franco- 
British Exhibition, for which there was no equivalent in 1909. In 1910 
the improvement in these bookings ought to be yet greater, for we have 
an Empire Pageant at the Crystal Palace and the British-Japanese Ex- 
hibition at Shepherd's Bush. We have carried a total of 11,234,074 
passengers in the half-year. This is not only more by half a million than 
we have carried in any previous December half-year, but is also well over 
the total carried in any half-year in our history. Of this enormous total 
nearly 25 per cent. were carried at workmen's rates, yielding less than 
lłd. per journey. A further 23 per cent. were through " passengers 
exchanged with other railways, from whom we received less than 14d. per 
journey. It is, therefore, not to be wondered at that our average fare 
from all sources is at the low figure of 1-71d., against 1-75d. in the cor- 
responding period of 1903. 

Reviewing the other item: of the accounts, the. chairman hoped there 
would soon be a diminution in the item for rates and taxes. Referring to 
the construction of a new subway to join the Moorgate station to the 
contiguous stations of the Metropolitan and the Great Northern and 
City Companies, he said the traffic exchanged at this point between the 
Metropolitan and ourselves is an increasing business, and there can be 
no doubt that here we have the best possible opportuinty for extending 
the policy of keeping the passenger underground by saving him as much 
up and down stairs and lift work as possible. The proportion of the cost 
of this particular improvement to be borne by this company is not ex- 
pected to exceed £3,000. The bill for conferring the necessary powers 
will be submitted immediately for your approval at the special meeting 
to be held as soon as the business of this ordinary half-ycarly meet ing is 
over. Iwillnow move the adoption of the report and accounts. 

Mr. C. SEYMOUR GRENFELL seconded the resolution. 

Mr. MACKAY: Is there any probability of the rolling stock of our 
railway being assimilated with that of the other underground lines ? 

Mr. COLLINS: Is there any probability of the old line now disused 
ever coming into use again? I presume that the Brixton idea is quite 
given up. 

Col. PERRY: Has the Bakerloo Co. at any time been approached 
with the object of extending our line as far, say, as Regent's Park ? 

The CHAIRMAN: In reply to Mr. Mackay's question, my desire is to 
make our rolling stock as attractive as possible, but it must be borne in 
mind that our tunnel is 1 ft. smaller in diameter than the tunnels of the 
tube railways which have been made since our own. That imposes on 
you an inexorable condition. and causes difficulties as regards lighting, 
&c. Mr. Collins asked whether the old line could be utilised ; I suppose 
he means the old tunnel from King William-street across the river. We 
have had some offers for this. If anyone desires to say telephones or 
electric light cables under the river here is an excellent opportunity for 
them to do so at a reasonable expense. With respect to the Bakerloo 
railway, and an extension of our line to Regent’s Park, I cannot say that 
the Bakerloo Co. has been approached by us. The conditions on which 
money has to be raised in existing circumstances is very disadvantageous 


for these enterprises. As at present advised, I think we had better stick 
to the property we have got, and not make speculative extensions except 
on very favourable terms. 

The resolution was then carried, as was a resolution approving the 
dividends. The re-election of the retiring director (the chairman) and 
the auditor (Mr. James L. Oliver) were then approved. 

A special meeting was then called to consider and approve the bill oute 
lined in the chairman’s opening remarks. This was duly approved. 

A hearty vote of thanks to the chairman, directors, officers and staff of 
the company terminated the proceedings. 


DUBLIN UNITED TRAMWAYS CO. (LTD.)—At the meeting on Tuesday 
the chairman (Mr. W. M. Murphy) said the amount available for division 
(including £8,150, repayable to the company on account of overassessment 
of income-tax during the past six years) was £58,167. 6s., and it was 
recommended that dividends be paid for the past half-year at the rate 
of 6 per cent. (less tax) on both preference and ordinary shares, that 
£15,000 be set aside towards renewal! of permanent way. leaving 9,267.65. 
to he carried forward. There was an increase in receipts of £2,365 (equal 
to II per cent.). The receipts from minerals were £157, against £47. 
The amount was small, but there were large possibilities in mineral and 
goods traffic. The company had been trying some experiments with 
cattle traffic, and had been able to deliver, alongside the market at 
North Circular-road, waggons of cattle loaded at Blessington. If the 
company had access to the quays he believed that a large traffic in coal 
and other sea-borne merchandise might be developed. Some day the 
Port and Docks Board might wake up to the clementary fact that 
facilities for transports of good by rail from the ship's side was a matter 
of some importance to the trade of the port. Expenses had exceeded 
the increased receipts by £580, owing to a heavy charge for the upkeep 
of the permanent way and the renewal of curves, points and crossings. 
The ear mileage had increased by nearly 70.000. This half-year was the 
first time they had had occasion to renew any of the rails laid by the 
Dublin United Tramways Co. in 1897, as distinguished from the rails in 
the Dalkey line, which was laid with a much lighter rail by the Southern 
District Co. The Dublin company’s rails were 92 lb. to the yard, and 
had stood remarkably well as the tracks in West moreland-street 
and Nassau-street had had an enormous traffic running over them for 
13 years before they required renewal. On the credit side they had 
£8,150 overpaid by the company in respect of income-tax for the last 
six years, As far back as 1903 their secretary (Mr. Tresilian) appealed 
to the Commissioners of Income Tax for an allowance under sec. 12 of 
the Inland Revenue Act, 1878, “ as representing diminished value by 
reason of wear and tear of machinery and plant." After a conference 
with the Commissioners he was successful in obtaining an allowance for 
depreciation on certain items, such as cara, cables, overhead lines, and 
machinery, but no allowance could then be got in respect of the wear 
and tear of track. The result of the conference, however, was that a 
refund of £1,681] was recovered hy the company for over-assessment 
during the two previous years. The question was one that affected all 
the tramways of the Kingdom and it had been taken up, with the result 
that the Lords Commissioners of the Treasury gave way on the principle, 
and a hasis of arrangement was arrived at on which depreciation of track 
should be calculated. The result of the agreement in their case was that 
the total amount assessed for income-tax in 1909-10 was £84,128, against 
£106,835 the previous year. 

GREAT NORTBERN & CITY RAILWAY CO.—The total revenue re- 
ceipts for the six months ended Dec. 31 were £37,209. 17s. 11d., and 
the cost of working £20,605. 6s. (54°35 per cent.) Net revenue 
amounted to £17,304. 11s. 11d., insutticient to meet the fixed charges 
for the half-year. £5,709. 5s. 9d., which has been provided frora out- 
side sources, has enabled the company to meet these charges. The 
number of passengers (including season ticket holders) was 5,652,556, 
against 5,533,697 for the corresponding period last year. The number 
of local season tickets issued during the half year was 2,917, against, 
3,178. The number of three-route season ticket holders using the line 
during the half-year was 2,302, against 2,200. The directors, after 
careful consideration, have felt themselves compelled to abandon the 
hope of constructing the extension to Lothbury, in view of the finan- 
cial position of the company and its prcsent restricted truffic. It is 
not, therefore, intended to proceed with the bill for extending tho 
time for constructing it. 

LIVERPOOL OVERHEAD RAILWAY CO.—The gross revenuo receipt 
for the half-year ended Dec. 31 were £36,911. 15s. 10d., and the work 
ing expenses £28,513. 2s. The number of passengers carried was 
5,215,551, compared with 4,900,216 in tho June half-year and 5,167,464 
in the half-year ended Dec., 1908. Though there has been an increase 
in the шш of passengers carried, there has been a decrease in 
revenue of £380, owing to reduction in the price of workmen's return 
tickets necessary to meet competition. Working expenses show a 
gratifying reduction of £1,345, after providing £875 towards the final 
settlement of claims arising out of the accident at Seaforth Sands 
station in Dec., 1908. Deducting working expenses and amount trans- 
ferred to renewal fund (£23,313. 2s.), also interest on mortgage deben. 
tures and on calls paid in advance (£4,329. 8s. 2d.), and adding 
balance brought forward (4, 686. Js. 81 ), 18,965. 10s. 4d. is available 
for dividend. The directors recommend dividends at the rates of 5 
per cent. (less tax) on the preference shares, leaving £4,615. 16s. 4d. to 
be carried forward. 

LONDON, BRIGHTON & SOUTH COAST RAILWAY CO.—The chairman 
(Lord Bessborough) referred at the meeting on Wednesday to the . 
electrification of the South London branch of the line, and stated that 
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in the first week they had an increase of over 40,000 passengers, and 
the result of the two months' working, in the course of which they 
had carried no fewer than 440,536 more, made it obvious that neither 
curiosity nor the novelty of the system had been the attraction. 
fact was that they had got back nearly the whole of their lost tratlic 
on that section, and such encouraging results had led the board to 
think of the advisability of extensions. It might be gratifying to the 
shareholders to learn that the contractors for the section (the A. E.G. 
of Berlin) had readily agreed to the conditions of the contract, and 
the whole of the plant and work, save the motors, was English, The 
bill for the proposed new line from Wimbledon to Sutton would be 
strongly opposed by them. 

In the discussion which ensued, a shareholder urged that an exten- 
sion of the electric working would alone save their suburban tratħes. 


METROPOLITAN DISTRICT RAILWAY CO.—The capital expended 
during the half-year ended Dec. 31 was £42,642. The receipts were 
£279,611, an increase of £17,737 over the corresponding half of last 
year; the working expenses were £152,673, a decrease of £1,195. 
After providing for interest and other charges, and setting aside 
£10,000 as a reserve for renewals, the balance is £25,942, and the 
directors recommeud payment of the dividend on the 4 per cent. 
guaranteed stock. The number of passengers (including workmen 
and season ticket holders) were 33,902,406, the average receipt per 

assenger was 1:85d., and the train-mileage was 1,658,100. А bill is 
being promoted to deal with the accumulated arrears of dividend on 
the guaranteed stocks, &c. An agreement has been made with the 
South- Western Co. providing for the construction of additional tracks 
which will give the company the exclusive use in perpetuity of two 
tracks west of Stduland-road Junction. In connection with the bill 
for power to construct an electric railway from Sutton to Wimbledon, 
the directora do not propose to give any financial support to the 
scheme, but, in view of the advantage which the company and the 
public would derive from *he construction of the proposed railway, 
they recommend the proprietors to approve the bill so far as the 
powers as to joint working agreements, &c., are concerned. 


YORKSHIRE ELECTRIC POWER CO.—Receipts from sale of energy and 
work charged to consumers, &c., for the year 1909 were £25,762. 17s. Id., 
against £18,043. 2s. 7d. for 1908 and £11,994. 28. 6d. for 1907. The gross 
profit on revenue account was 46.087. 93. Lid., against £2,819. 4s. 114. 
and £433. 6s. 2d. respectively. After payment of interest the net profit 
was £2,664. 13s. Gd., against £717. 12s. Sd. in 1908 and a loss of 
£1,350. Gs. Ва. in 1907. With £717. 12s. 8d. brought forward, the dis- 
posable balance is £23,332. 65. 2d., and the directors recommend that this 
amount be carried forward. Owing to demands from large users of 
power, an overhead main s being carried through Soothill Nether, Soot- 
hill Upper. East and West Ardsley, Stanley, Whitwood, Methley, Roth. 
well and Castleford to Allerton Bywater. In consequence of extensions, 
and in view of further negotiations now in progress, the directors have 
placed on order a fourth turbine of the same type but of double the capacity 
of the present ones, together with an additional boiler. As further capital 
will be required for these extensions, and to cope with the continuous 
progress of the company, it is proposed that powers shall be obtained 
to issue as preference shares a portion of the unissued shares. A bill is 
being promoted fer this purpose. Mr. W. G. Jackson has joined the 
board. In consequence of his departure for the United States, Mr. E. А. 
Carolan has resigned. Mr. Howard €. Levis, managing director of the 
British Thomson- Houston. Co., has consented to fill the vacancy thus 
created. 


NEW COMPANIES, MORTGAGES AND CHARGES. 


NEW COMPANIES. 


ELECTRIC TIMEKEEPERS (LTD.) (107,214.)—Reg. Jan. 29, capital 
£1,0C0 in £1 shares (500 20 per cent. cumulative preference), to take 
over certain inventions relating to the manufacture of electric clocks, 
chronometers, timepieces or watches, and to adopt an agreement with 
C. Haunz. Private company. 


HARRIS PATENT FEED WATER (1910) (LTD.)—Reg. Jan. 27, capital 
£10,002 in £1 shares, to carry on the business of manufacturers of and 
de ders in machines and apparatus for cleansing, purifying and softening 
water, manufacturers of and dealers in pile shoes, бе. and to acquire 
the assets and liabilities of the Harris Patent Feed Water Filter (J. td.) 
private company. Reg. office, 21, Grainger-street West, Newcastle-on- 
Tyne. | 

STAR ELECTRIC LIGHT CO. (LTD.) (107,170.)— Reg. Jan. 26, capital 
£1.000 in £1 shares, to carry onthe business of electrical engineers and 
contractors, electricians, suppliers of electricity, &c., to acquire the 
business carried on as the Star Electric Light Co., and to adopt an 
agreement with J. A. Rummens. Private company. First directors 


J. A. Rummens (chairman and managing director), A. J. Barnett and 
E.G. Waxham. 


TRACKLESS TROLLEY (LTD.) (167,210.)—Reg. Jan. 28, capital £100 
in £1 shares, to acquire any patents and inventions relating to any 
trackless trolley system. whether Stoll's system or otherwise, and to 
carry on the business of manufacturers of and dealers in materials for 
making and equipping trackless trolleys, tramways, light railways, &c. 
Private company. Reg. осе: 15-16, Cockspur-street, S.W. 


The ` 


MORTGAGES AND CHARGES. 
HINDHEAD & DISTRICT ELECTRIC LIGHT CO. (LTD.)—Issue on Dec. 


20 of £500 and on Jan. 22 of £800 debentures, part of a series, of which 
particulars have already been filed. 


ROBINSON & HANDS ELECTRICAL CO. (LTD.)—Particulars of £300 de 
bentures created Jan. 4, 191C, filed pursuant to Sec. 93 (3) of the Com 
panies (Consolidation) Act, 1908, the whole amount being now issued: 
Property charged: company's undertakingand property. No trustees’ 


RECEIVER. 
RIPPINGILLE MANUPACTURING CO. (LTD.)—Notice of the appoint- 
ment of J. R. Hill, 149, Frederick-road, Aston, as receiver and manager 


on Jan. 19, 1910, under powers contained in a debenture dated April 
27, 1908, has been filed. 


CITY NOTES. 


exse ilie o 


MEMORANDA (Feb. 3).—Bank rate 3} per cent. (since January 20, 
1910). Price of silver, 254d. per oz. Consols 81}—82 for money, 
82—82} for account. Consols Pay Day, March 1; Stock and Shares 
Continuation Days, Feb. 8 and 25; Ticket Days, Feb. 9 and 21; Pay 
Days, Feb. 10 and 25; Mining Shares Carry Over Day, Feb. 7. 

Prices or METALS (London).—Copper, cash, 593 ; three months, 
601. Lead. English, 135i;—14!; foreign, cash, 1353—13,,; three 
months, 1513; Spelter, cash, 25]. Tin, English, 146 —148 ; foreign, 
cash, 147}; three months, 149}. Iron, Cleveland, cash, 51/4, and 
three ee 52/1. Magnet Steel (price supplied by W. F. Dennis 
& Co.) : 


BLACKPOOL & FLEETWOOD TRAMROAD CO. — The directors’ report 
states that during the six months to Dec. 51 the revenue was £23,581, 
and the expenses were £11,282, leaving а net balance of £12,299, 
compared with £11,641 for the corresponding period of 1908. A 
dividend of 9 pez cent. for tho half-year is recommended, leaving to 
carry forward £2,577. 

CALCUTTA ELECTRIC SUPPLY CORPN.—The number of units de- 
livered to consumers during the five wecks ended Dec. 31 were 598,714, 
compared with 433,259 units in the corresponding tive weeks of 1908. 


CITY OF LONDON ELECTRIC LIGHTING CO. (LTD.)--The directors have 
decided, subject to completion of audit, to place £45,000 to reserve, 
and to recommend payment of the following dividends: On the 
preference shares 12s. per share, being at full rate of 6 per cent. per 
annum ; and on the ordinary shares 14s. por share, being at rate of 
7 per cent. per annum. On account of these dividends 6s. per pre- 
ference share and 5s. per ordinary share was paid] in August, 
1909, and the balance remains to be paid. After payment of the 
dividends and other appropriations thero will remain about £24,002 
to be carried forward. 


DIRECT UNITED STATES CABLE CO. (LTD.)—In the report of the 
meeting of shareholders of this company, which appeared on p. 657 
of our last issue, it was stated that £4,000 was set uside in 1907 for 
depreciation. This should have read £40,002. 

DUBLIN & LUCAN ELECTRIC RAILWAY CO.—The gross receipts for 
the half-year to Dec. 51 are £3,767, an increase of £33 over the cor- 
онш period of last year. After providing for debenture interest 
the available balance is £1,210, out of which the directors recommend 
payment oi the usual half-yearly dividend on the 5 per cent. prefer- 
ence shares, that £350 be placed to the reduction of electrical equip- 
ment account, and that the balauce ( £415) be carried forward, 


LONDON UNITED TRAMWAYS (LTD.)—Sir Clifton Robinson has 
resigned his position as managing director and engineer-in-chief of 
the company, and Mr. Albert H. Stanley has been appointed to 
succeed him. 

NATIONAL TELEPHONE CO. (LTD.)—The directors have decided, 
subject to final audit, to recommend at the forthcoming general meet- 
ing the following dividends for the half-year ended Dec. 31, after 
payment of the dividends on the preference shares: At the rate of 6 
per cent. on the preferred and deferred stock (less tax in all cases), 
carrying £170,000 to reserve and about £11,000 forward. The transfer 
books will be closed from 11th to 24th inst. inclusive. 

ST. JAMES' & PALL MALL ELECTRIC LIGHT CO. (LTD.) —The share 
transfer books of this company will be closed from 4th to 18th inst. 
inclusive, preparatory to the payment of dividends for the half-year 
ended Dec. 31. 

SCARBOROUGH ELECTRIC TRAMWAYS CO.—The gross receipts during 
the past year were £6,959 and the working expenses were £6,951. The 
passengers carried were 1,424,951, against 1,437,996. 

STOCK EXCHANGE NOTICES.—The Stock Exchange committee have 
appointed Feb. 10 a special settling day in and have granted a quota- 
tion to fully and partly paid scrip for £286,500 5 per cent. debentures . 
of the Amazon Telegraph Co., and have also ordered £2,000,000 first 
and general mortgage 4} per cent. gold sinking fund bonds London 
issue) of the New York Tel-phone Co. to be quoted. The committee 
have been asked to grant quotations to a further issue of £100,002 
9 per cent. first mortgage debenture stock of the Melbourne Electrie 
Supply Co. and £100,000 5 per cent. first mortgage debentures (in lieu 
of scrip) of the Southern Electric Tramways Co. of Buenos Aires, 


YORKSHIRE (WEST RIDING) ELECTRIC TRAMWAYS CO. — The 


accounts for 1909, including £13,651 brought forward, show an avail- 
able protit of £40,470. 
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RECEIPTS. | 
| wiLasT| co RATE BUSINES 
= Divi- NAME, Wed., |ркк сент. DIVIDEND WIA т 
LINE. n 8 lc er De _ Асокволт | E DEND Feb. 3. VAI Do. DUE | Fes.2 
en E (a) bee of, Amount. ine e| E 575 Vb 
weeks. | (а) | | Electricity Supply. - High-| Lo 
£ £ £ £ . £ s. d. est. | es 
Airdrie «seco te 6 % „%% % 66 „„ Jan 21 + 3 3 692 + 60 Н 10 5D Bournemouth & Poole Elec. Sup. Or Bia 91—9} 6 2 6 Маг, Sep ee е 
Anglo-Argentine ..........| ` „ 28 | 41,100 | + 4542 | 4 | 169,135 |+ 14804 10 4/6 Do. 4j per Cent. Cum. Pref. . es 9—10 | 410 0 Feb Aus 
Ayr Corporation .......... » 29 59|— 11 37 11.222 |- 161 | 10) % Do. 6 per Cent. Cum. Second Pref. ...... 10 —10} 5 14 0 | Feb, Aug | .. | . 
Baker St. & Waterloo Ry... „ 29! 3,505 | — 105 4 14155 |+ 230 St. 49% Do. 44 per Cent. Deb. Stock (red.) ......| 102—105 4 5 6! Jan,July | .. |. 
Barnsley .......... ide vn. 32] 166|-- 10 3 476 |+ 3 | _ 5: 2/0 | Bromley (Kent) El. Lt. & Power Shares... 4—44 |515 2 April, Oct.. 
Barrow )ꝛ)· . „ 2l 217 1＋ 233 625 |+ 46 St. 44% | Do Do. Ist Debs....| 91 —94 | 415 2 Мау, Nov | ..| . 
Bath Electric Trams, Ltd...| „ 26 635 + 91 4 2,704 |+ 2485 4/6 Brompton & Kensington Elec. Sup. Ord. ..| 7—7; | 6 9 0 March. 7 
Birmingham Corporation „ 29 | 6,386 | + 360 | 44 "509 |+ 10,393 ( 3/6 Do. 7 per Cent. Рте!................... 7}—7} 1410 0 | ManSept| .. | . 
Birmingham & Midland... „ 14 700 | + 2 1.558 |+ 39 [St. 4% | Central Elec. Sup. Со. 4% Guar. Deb. Stock; 93 —102| 3 18 6 | June, Dec | 101 10 
Blackburn Corporation ....| „ 26 8.9 — 23 | 44 | 47,751 |— 1,294 5 2/6 | Charing Cross (W. End & City) El. Sup. Co. 214] 514 0 Feb, Aug 47. 4 
Blackpool and Fleetwood .. E " ce .. in : 1 5 2/3 Do. 41 per Cent. Ргеї, ................ 4—4 417 O Feb., Aug 41 ў 
Blackp'lStAnne's&Llytham| ,, 27 160 — 4| ià 2351 |+ 40 | St.| 49, | Do. 4 per Cent. Deb. Stock (red.) ...... .96 —99 |4 1 О | Jan, July Poen 
Bolton Corporation _„ 30] 1,856 | — 101 44 | 10,812 |+ 667 St. 41% Do. d per Cent. Deb. Stock (red.) 101 —103 4 7 6 с 102}; . 
Bombay Dec. 30 840,530 | + 236,135 52 2,007,255 111,525 5 2 .Do. City Undertaking 4#% Cum. Pref. 3i--44 5 9 Oj JanJuy | |. 
Bournemouth Corporation. ., Jan. 26 1,285 | + 2 43 71, + ‚057 | 5' 2/0 Chelsea Electric Supply Ord............... 31—31 6 0 О March 2: с 
Bradford Corporation......| » 29 | 4087 -- 27 43 | 211184 |+ 7.839 | 514% Do. 44 per Cent. Deb. Stock (red.) 98 —101 | 4 9 0, June, Dec | . ; 
Brighton Corporation... „ 31 690 | + 20 +44 42, + 2,042 10 5/0 City of London Electric Lighting Ord. ....; 101—10j 5 10 ОҢ Feb, Aug 10 
Bristol Trams & Carriage .. » 28 4,994 | + 651 37 214,512 |+ 15,325 10| 6/0 Do. б per Cent. Cum. Pre·ef 12 —13 412 О | Jan, July 
Burnley Corporation ...... » 29 975 — 69 4 4,5 18 195 | St. | 5% | Do. 5 per Cent. Deb. Stock (red.) T 120 —124 | 4 0 9 | June, Dec 
Burton Corporation ...... » 30 234 | + 26 | 44 11614 |— 143 [St. 4% Do. 44 per Cent. 2nd Deb. Stock (red.). 99 —102 | 4 8 0 Jan, July 
Bury Corporation ........ » 23 959 | + 8 143 49,327 — 163 5... County of Durham Elec. P. D. Ord......... 11—2 v pril, Oct к 
Calcutta Tramways Со..... „ 29 |249,874 | — R1,802 4 8208,676 |— к1,280 5 5% | Do. 5 per Cent. non Cum. Pref. ........ 201-34 |7 8 O Арі, Ot : 
Camborne Redruth ere jo» 2 12 — 24 474 — 10 5 9 ooo cp ee Supply Ord. ...... 19 2 б 0 о eb, Aug Ж ш 
: rporation........ 5 936 | + 103 44 96,345 : А А i MENDES E ar, t | 
Cau c en „ 2| "+ 4| 3 345 t 1944 | st 4% | Do 4i per Cent. Deb Stock (red.) . . .. 103—105 4 5 O| Jan. July 
Central London Railway ..| , 22 5602 — 343 4 22,274 |- 638 St. 44% Do. Second Deb. ЅіосК ................ 98 —101 4 9 6! Мау, Nov | 100! 
Charing C., Euston & H'stead „ 25 3795 | — a5 4 015615 |+ 140 5! 2/0 | Folkestone Electricity Supply Co. Ord. .... 1 512 6 | April, Oct 
Chatham & Dist. Lt. Куз...| „Ä 27 650 | 4 50 4 2,9 + 90 5| 2/6 | Do. SperCent. Cum. Ртеї. ............ 4—5 4 13 O | Mar, Sept . 
City & South London Ry. , 30 | 3,380 | — 325 4 13:449 |— 403 || St.| 4% fDo. 4} Ist Deb. Stock (red) ............ 95 —98 4 12 0 | Feb, Aug Е 
City of Birmingham ...... » 21! 2,740 + 185 3 8.340 |4- 451 5| 4/0 | Hove Electric Lighting Ord...... "A 61—7 517 April, Oct И 
Colchester Corporation hes „ 20 140 | + 22 4 624 |+ 156 5| 4/0 Kensington & Knights ridge Ord.......... 7 —7 5 6 8| Feb, Aug 71 
Cork Electric Trams Co. „ 27 333 — 2114 1,681 — 5 5| 6% | Do. брег Cent. Ist РтеЁ .............. 5i 414 6 jan, July d ca 
Croydon Corporation ...... » 2l 1,589 | + 352 3 65,761 |+ 7,192 ] St | 4% ie 4 per Cent. Deb. Stock (гей.)...... 5-1 944-904 4 3 € Ps 9511 9 
Devonport & Dist. Trams ..| „ 21 43+ 64 3 1295 |— 57 | St. 4% ensington & Kngthg. Co. & Notting Hill 
Dover Corporation ........ е is T ps is Co. (Joint Station) 4% Deb. Stock (red.). 95 —101 | 3 19 0 | April, Oct Р 
Dublin & Lucan Railway .. „ 28 82 | — 25 4 394 |— 43 St. | 44% Kent Elec. Power СО Sa РИТ 83 —87 53 6 an, July 
Dublin United ............ „ 28| 4.487 — 167 4 19,827 |- 221 3| 1/98 | London Electric Supply Ord. ....... 8 И. 1— 4 7 ( ar, Sept 
Dudley-Stourbridge ОСА 2: 21 636 | — 45 3 1,961 AN 135 5 3/0 Do. 6 per Cent. Pre rrf7ww᷑fnnn . 41— 5 17 9 Mar, Sept 
Dundee Corporation „ 2 1,040 | — 58 | +37 43489 |— 662 [St. 4% Do. 4 per Cent. Ist Mort. Deb ш кижиже» 90 — 4 6 0 Јат July 
East Ham Council ........ » 29 872 | + 95 | $13 43,681 |+ 5,064 5, 2/6 | Metropolitan Electric Sup. Or.. 4—4 6 1 3 pril, Oct T 
Exeter Corporation „ 28 245 | 4- 29 | 44 14.436 |+ 676 || _ 5| 2/3 Do. 41 per Cent. Cum. Pref............. 441—5 410 0 fon July 4j 
Gateshead & Dist. Trams .. „ 21 9:5 | — 5 3 2919 |+ 83 || St. 3% Do. 4} per Cent. Deb. Stock Ist Mort....| 104 —107 4 4 0 une, Dec 
Glasgow Corporation ...... „ 29 15023 | — 1189 235 | 585110 |— 7,880 | St. 3155 | Do. Зі rer Cent. Mort, Deb. Stock (red) | 83 —86 |4 1 6 ja July |. 
Glossop Trams „„ 29 103!  .. 4 437 |+ | 100,495 | Midland Elec. Corp. for P. D. Ist Mort. Deb. 95 —98 |412 О | June, Dec 
Gravesend-Northfleet...... » 2! 183 | + 10 3 562 |+ 27 | 100| 43% | Newcastle & Dist. Elec. Ltg.4} per Cent. Deb. 82—86 5 2 6 an, July é 
Great Northern & City Rly... „ 29 1,588 | — 94 4 6373 |— 94 | (| 5l .. Newcastle Elec. Supply Ord............... 4 —4} 8 eb, Aug 433 
Gt. Northern, Piccadilly, ёс. „„ 29 | 6,065 | — 35 4 2469) 650 |. 5 5% Do. 5 per Cent. non Cum. Pref, ........ 41—5 5 0 0| Feb, Aug ў 
Greenock & Port Glasgow ..| „ 21 477 + 81 3 1427 |+ 205 | 100) 41% Do. 4j per Cent. Ist Mort. Deb. ........ 1004—1023 4 8 O| Jan, July - 
Hartlepool Tramways „„ 2l 202 | + 9 3 621 |+ 17 100 5% North Metro. Elec. Power Sup. 5 Mor ts. 92 —10114 19 0 X 
Hastings Elec. Trams Co. .. » 2? 630 — 2% 4 2954 |+ 64 | 10 6/0 Notting Hill Electric Ord- — 12}—13¢ 5 6 0 Marg. е 
опе ОПЕ: docs rae x ees E 29 $8,415 —$1,781 4 225,900 SM $3,739 ! | 5 2/6 Oxford Electric Ord. waren зб „66 6 —6{ 580 March .... 61 
Huddersfield Corp ...... » 29 1,383 | + 43 72547 ＋ 3,908 St. 4% Do. 4 per Cent. Deb. Ѕіоск ............ 93 —% !4 4 0 Jan, July к : 
Hull Corporation „ 23| 2528| + 254 43 | 113918 |+ 5,560 5| 5/9 | St. James & Pall Mall Elec. Ord........... 81—9 |511 O| Feb, Aug 
Ilford District Council.. » 29 444 + 81 45 21,474 |+ 1,875 5 3/6 Do. 7 per Cent. РгеЁ................... 7 413 4 Feb, Aug 
Ilkeston District Council., 2 115 1 + 7| 43 5,757 — 243 | St. 31 Do. 34 per Cent. Deb. Stock (red. 93 —8 4 0 6| Jan, July 
Ipswich Corporation ...... » 2 288 | + 16| 44 17348 |+ 292 5 .. | Smithfield Markets Electric Sup. Ord....... 2 —2} e Feb. `. 
Isle of Thanet Co. ........ i 207 | + 5 |417 4970 |— 75 5| 4/0 | South London Electric Supply Ord......... 22—34 610 O April .. i 
LAT » 2l 102 | 4- 7. 3 312 |F 19 [St. 5% Do. 5% Ist Mort. Stock (тей.).......... 109 —103 | 4 17 6 = 
eighley Corporation...... „ 27? 142 | + 15 43 7275 |+ 389 | 1! 0/6 | South Metrop'n Elec. Lt. & Power Ord. .... а-а 4 14 0 А 
Kidderminster & District .. » 21 83 | + 12 3 248 |+ 14 10/85 | Do. 7 per Cent. Cum. Pre... 12 —1% 5 14 0 Feb, Aug lá 
Kilmarnock Corporation .. ja ё T 2: : St. |449% | Do. 4j Ist Deb. Stock (red.) 100—103 4 7 0 Арі, Ос! ..| . 
Lanarkshire Trams Co. ....| „ 27 1.172 + 9 4 5,390 |+ 266 5| 2/6 | Urban Electric Supply Огд............... i—i ds April, Oct | .. | . 
e Lancashire United ........ „ 29% 1,105} + 23 4 4534 |+ 103 5| 2/6 | Uo. 5 per Cent. Cum. Pref. ............ 1 ui April, Oct | -.( . 
Leamingtooeen „ 21 1483 + 14 3 426 |— 4 | St. 419, | Do. 4} per Cent. Ist Mort. Deb. ........ 744—78} 5 14 9 | April, Oct | .. | . 
Leeds Corporation „ 29 | 561 | — 52 43 | 295,565 |+ 9.120 5 5 Westminster Elec. Sup. Ord............... ж 5 10 3 | Mar, Sept 81 8 
газа Согрогайоп...... » 2 2049 | + 147 4 7615 + 796 | 5. 2/3 Do. 4j per Cent. Cum. Pref............. 4i—5 4 3 6| Jan, July Ки a 
rporation ........ ” 4 15 | 37 22,250 2, ; š 
Lincoln Corporation iid 5 29 101 i 0| 44 5,331 ig 205 | Electric Railways and Tramways. 
ver rporation ....| » А й Е 
Liverpool Overhead Rl). „ 30 11.—3 Ед 92 5 БОР is EE || St. 4% | Baker St. & Waterloo 4% Регр. Deb. Stock 95 —9 |4 2 6 Jen, July | 9 9 
,Llandudno&ColwynBayy. slab a Жою 881% le gran % | Бе 8 per Gent Cum. Pre. . h [eis 6| Jan July 
ndon Count uncil .... s d ; 5 . . . боб „ 95„2ͤũ . — an, July oe А 
London Ом озу: „ 2| 4T „„ 44% | Do. 4) ist Mort, Deb Stock (red). өф |51 0 April Ot. 
Lowestofſffttt i. 29 123 | -+ 14| 18 2822 |+ 132 | St 4890 B'ham & Midland Trams 4} Ist Deb. Stock. 83 —86 5 5 6 | Jan, July р. 
Maidstone Corporation. „ 29 115 — 3 43 7818 |— 335 10| 6% | Bristol Tramways & Carriage Ord. ........ 81—9 6 !3 6| Feb, Aug | ..|. 
Manchester Corporation.... „ 2| 13007| — 159 | 44 650.455 |— 6,111 10 4% Do. Cum. Pref. ЦЫ PA)! 8—8} 417 0 « : 
Mersey Railway .......... „ 29 1.903 — O61] 4 8, „ , | Do. {рег Cent. Debs. у... -++++е+. 991—100) 3 19 7 | Feb, Aug : 
Merthyr ................ „ 2l 185 — 11 3 559 — 30 10 British Electric Traction Ord. ............ !'1—li бИ June, Dec 146 1 
Metrobolitan Dist. Railway. „ 29 10.470 | + өв! 4 | 43031 |+ 3,320 810 30 | Do. 5 per Cent e 31—4 210 0 Feb, Aus З 3 
Metropolitan Elec. Trams. „„ 21 6,255 + 946| 3 19.277 |+ 3,043 St. 5% Do. 5 Cent. Perpetual De е 85 --92 5 8 6 April, Oct| 901 9 
Middleton „ 21 253 — 18 3 284 — St. 41% | Do. 4} per Cent. 2nd Deb. Stock........ 60 —74 |6 2 0 May, Nov | .. | . 
Nelson Corporation » 29 104 | + З 643 5970 |+ 29| St. 3% Central London Ordinary Stock .......... 64 —66 5 19 0 Feb, Aug 01 6 
Newcastle-on-Tyne Cord. „ 29 3, 40 — 340 43 169,741 — 1,465 St. 4% Do. 8 per с puis Stock. hit deua 65 —87 |4 И O! Feb Aug | & 
Newport (Mon. „ 29 563i + 31 44 719 1+ 37 || St- 2% | Do. Sere BB 46 —48 5 3 Feb. 
Northampton Corporation. . » 28 391 | + 37 | 744 21038 ‘+ 1,002 100 4% Do. 4 per Cent. Debs...... e UC 100 —102 | 3 18 O jan, July TE 
Oldham, Ashton & Hyde. „„ 21 493 | + 3 3 1 150 — 9 St. aR Charing X, Euston & Hmpstd Per. Озо Stk, 94 —95 |4 3 6 Јат, July | 95 9 
Oldham Corporation ......| „ 30 1225 — 375 44 ell — 6,351 5 2/6 | City of Birmingham Trams, 5 % Can. Pref. 4—5 417 © pril, at 
Perth (N. B.) Corporation „ 26 130 — 4 | $36 5,790 — 24 || 100) 4% | Do. о 355 Morn ae 3 99 —193 3 1? 6 | April, Oct | 3, 
Perth (W. A.) Elec. Trams. , 28 1,616: -+ 143 4 6545 j+ 410 St. 149% City & South London E : HT .. 32 —33 6 9 6 | Feb, Aug | 321 3 
Peterborough ............ » 2l 81+ 9|, 3 290 ок те ВЕ See RO m рег cent Cerpe eres D e 108 —110; 411 0| Feb, Aus 
Portsmouth Corporation .. „ 29 1,499 | + 68 | 44 90,115 |+ 3,30 5. 5% ре: 11907 "n 104 —107 | 4 13 6 | Feb, Aug 
Potteries ........... es " 2l 1,760 | + 59 3 5090 |— 87 St. 250 Do 0 ОЛКО с ш ee е 100 —-103 | 5 L 0 Feb, Aug oe 
Preston Corporation ...... » 26 627 + 2 4 2,801 |+ 117 [St. 55% 78.7 ( 155 ZZ а aa satel 99 —103 | + !7 6 | Feb, Aug | i024 
Rotherham Corporation.... » 27 518 | — 12 43 25,545 |— 979 St. | 4% Do. 4 per Cent. Perpetual Debs......... 100 —102 3 18 0 May, Nov | 100}! 
Rothesay ................ » 2l 36 3 152 |+ i5 || 10 6/0 | Dublin United Trams, 6 per Cent. Pref..... 123-13} 4 7 6  FebAug | .. 
Salford Corporation ...... „ 31 391 |-F 15 | 193 | 198,845 — 3,502 | !9| -- Gateshead and District Trams Ord.........| 8} —9 P a DER 
$һеегпезз................ » 2l Bil see 1! 3 "31 |+ „ 10]... | Gt Northern & City Rly. Pref. Ord. (4*5). . i—i T Feb, Aug | idi 
Sheffield Corporation ...... „ 39| 5241| + 107 $44 | 252053 |+ 4,980 10 4/0 C. Northern, Picc. & Brompton 4% G. Pf. 8 —8! fa Feb. Aug | 81 8. 
Singapore Trams „ 29 $8997 — $493 4 837,429 — $1,360 St. 70 Do. 4 Ae Cent. о Stock .... 55 94 --9> i 4 3 6 | Jan, July 95i 9 
South Metropolitan » 2l 6% — 19 3 2184 |4 92 5| 2/0 | Hastings аА ес. Trams, 6% C. P. 14-18 .. Маг. Spt. 
South Ѕіайѕ.............. „ 2l 765 —  46| 3 2293 |- 103 || St. 4% | ‚Ро. Me VVV ‚ 74—79 5 14 0 April, Oct| . 
Southend Corporation „ 26 339 | + 76 | 43 22.536 |+ 3,108 10 676 Imperial ATE г „ 4—4) (3 6 8 Mar, Sept M 
Southport Tramways ...... » 2l 204 | — 12 а 654 |— 21 10 6%, tDo. 6 per ui ne VOR deck aene state eae 5 —6 5 0 0 Mar, Sept. .. 
Stalyb'dge,Hyde,&c.,Jt.Bd. | „ 29 527! — 55 | 813 | 31,605 — 7028. % P per m bes eu 10—72 '6 5 0 Jan July | .. 
Sunderland Corporation... ., 30 900 — 53 4 | 49341 |- 2,199 S, 1/9 | Hof Thanet Cent. Deb. Stock JJC 
Sunderland District ...... „ 26 318 — 112 13 5.557 |— 232 | St. 4% ү: рег i Deb. Stock 60 — 05 63 0 Jan, July Е 
Swansea Trams .......... » 2l 949 + 124 2,909 |+ 341 10 5/6 narkshire ramways ЕИ 10 —1C1 | 515 0: Feb, Aug .. 
Swindon Corporation ...... „ 26 137 + 34 ^ - St. | 5% | Lancs. Utd. Trams, 5% Prior Lien Deb. Stk. 851—884 513 an. July | .. 
Tauntensdsds „2! 424 9| 3 i27 |+ 22 84045 London United Trams, 5% Cum. fret. 14—24 T MES 
TynemouthandDistrict....| „ 21 128 — 5 3 3j 8 
Tyneside Trams Co. ...... » 26 318; — 41 1.328 — 117 | St] ү; мее, ү: Elec wisi ууу... UN. d Feb, Aug | . 
Wallasey District Council. „„ 29 704 | — 14 | $43 39700 — 838 1) 10$ г ‘Det a ramways Ord- | noH vis p 11 
Walsall Corporation NN 4 29 463 Po 12 2,135 4 71 i T xs Do. 5 E COH t Cim Pr f *occso5teí || ө ө £n | 3 — 32 КИК April T os ai 
Warrington Corporation.. „„ 27 344 | + 16| 43 | 16452 |+ 20! 0/6 J ак ш ме i-i 1517 6| FebAug | |. 
West Ham Corporation. „ 20 2377| + 233 42 | 932693 |+ 6,395 | St 44% : 4 pere day Consolidated ее 92 —95 |415 6 | Jan, July | 93 
Weston-super-Mare ......| „„ 21 25 | — n| 3 88 |+ | [| St. | 1% |fMetropolitan fai e ated 321—331 |1 5 6| Feb, Aug 38 
Wolverhampton Co. ...... » 2l 375 — 24| 3 1150 |— в || St 21% | tDo. edis ап ee — — 66 —58 4 0 9| Feb, Aug 571 6 
Wolverhampton Согрп.....| „ 20 7825 + 95| 4 3.400 |+ 409 | St |219 | 100. 31 рег Cent. „ A L Preferences 69 —91 1317 0 Feb Aug 89, . 
Worcester „ Е | 250|-- 30| 3 736 |+ в | St. 3% | fDo. Зі per Cent. reference ......| 85 —8/ |4 0 6| Feb Aus 66} 8 
Ч/гехһат................ . 21 90|— 2| 3 269 |— e | St |3 әр | tDo. | per Cent. Convertible Pref. ......| 84 —86 |4 1 6, Feb Aus 82. . 
Yorkshire W.R. Trams. „„ 30 86|— 73 5 569 |+ 302 St. 31% | Do. 3$ per Cent. Debenture Stock ......| 91 —93 |315 3) Jan, July | 92%; 9 
Yorkshire Woollen District. „ 21 907 + 124 3 2,749 |+ 262 | ——————————— —— 


* [n calculating the yield allowance has been made for accrued inter :st cut naf for ted tion, 
(а) These comparisons are with the correspondi od last year. *Parti пж for tede mp 
t Minus3days 1 Minus 2 с { ро days, А Plus 2 Чаа. electrical. f Ex Dividend, f The London Stock Exchange Committe have declined to quote these, 
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ELECTRICAL COMP Ens | REE necne GE 

last! Z / Price | КАТЕ DIVIDEND WE = Divi- NAME. Feb. 2. VigTD RD PUE Fes. 2 

‘Last NAME. Wod., рек CENT. Dug. Fes. 2. WY IDEND 2 = s VF х | 

Divt- Feb. д. Viel gp. GENE ОЕР! | 

DEND — ——-— -——— ce — ſ— — High- Low High- Les. 

= s est. | est. a Gt est 

Electric Railways and 7 төз) k.. о 7 i2 © Jan, July 760 171 Telephones. | e ad m 

34% Met. Rly. 33 per Сеге. 5 A On 3s 171—181 " Бек AUE va lephn. & Telegh. Cap. St. 149 —142 | 512 6. Jan Julß [ 
— | Metropolitan Dis: Dura Mise Ten 81 —53 | zm eb, Aug 100 4% Amer. Lo $1, 000 4 per Cent. Ваѕ. 94 105 2 | | : fan | 

| D». Extension Pre 1 bs | | 67} >» \ . 19300 106 — Se t Яе 
0% ted Ext. Pref. (Int. Guar. bv 4 | 1 6! Feb, Aug t. T Do. 4^, Cons. Bonds Au 1 —103 417 0 Mar, Sep 

viden PURE BIS Rlys. Co. of . 55 re | 3 18 O | Jan, July s pott St. 5% Anglo-Portue'se Tel. 5% Ist Mt. idi э күз 0217 9 кы КЕЛ 
o Do. 3 per Cent. Consoltd. EO 99 —102 | 3 18 О | Jan, July | 1001 991| 5| 30 Chili Telephone roe Өй: N „ 1 — 1814 d Мр 
4% , Do. 4 рег Cent. i oie: jp July | dap о 1 92 B уу ee 81 511.6 Feb, Aug I) iË 
% Po. Guar. Stock 4 per (int. и —143 4 4 О; Jan, Ju | 1 о. Sre коша ы. 107 —10 | , | 
5 | Do, 6 per Cent. bu Deb. Stock...... 95 abe | 440 | дап, July 94 St. бо К roit Stock....... CIE 1294 1254 4 15 6 Feb, Аш | 1241 a 
Yo Do. 4 peor Cent. Ditto... . . . . . 4 = ig аи mai. БЕ o. Def. S „„ 101 —11 : a 
„ New Gen, Tract. € per Moi UM pe ouo Apr Oct] n] 10 68 | Do ости Bi оо % IE. 

"E Ып Ene 9 1—1 6 p^ 1 Ms Nov кор 10 oe | ES Ded са ос ara ы 5i 75H 3 E. D dine Dec | 3 
А р peo UR d Sea INS ее е —87 5 : vs 5 =. : pei : S == i | Ё т 

44% Do 4i per Cent, Deb t 800 Coa Pref! „ у „ e Вон Deb. Stock Эр per Cent, (red). -x 994—1014. 318 6, Jan July % % 
; oes liie Sat der t. berti "i E i 2 15 8 | Jan dy 22 | 1 P e Co. 30 yr. Bnds. Scrip I 510 0 April, Oct | 85 ‚ 
c c ке { born UU (ошл zc) rr шы ргы ру, А 1 t. 

5% Sunderland Dist, Elec o ini z duc ed | jo Ine De 1 ү % Onental . Cum Pref. seii ТАА АП 0 April, Oct e > | 
„ | Undered E. Nys. Lon. 6% ане оу 14:38 @1 Т „ ne tC uU EE ae ee ecu pd TaD a 

9 5 Do ҮЗ, Bonds with coun 5 le.. 57 99 ru Ne ON cee St n: е of | Egypt 44% Db. Stk. (red.) 7 —H. 5 10 ^ July 5... | Jen 7; A 
07 3 EM а 2 | o x Te ^ x ө | œ 

ЧДУ Do. 4 rerCent ter Power Ho, Obs. 1 EERE | omm zi nue eh er Cent. Com Pref . .. | Ssh la 9 0 jui dier 
.. | Yorkshire (W. R.) Elec. Trams . 41-2 ies .. pe 5| 2/6 Do. 5 per S Red. ö „. ꝙ ſ . 1024—1045 4 5 € , Jan. 

.. Do. 6 per cr 1 0 ee ee 79 — 5 8 0 | Jan, July Ы & 4% Do. 4{ Deb. St. Red......... | 

4 Do. 41 per Cent. Is кезкара caue | 

i | Eleciric Manufacturing, &c. - dep i ато .. ub Financial, Investment, &c. CT 
o; Ancho Cable Co. 4} % De „ „ ES 21—36° 8 18 9 Jan. ЕТИ 

FV drt... .... H—H 6 8 0 April, Oct 5 41.5 3/0 | Elec. коеп investment 6% Sum bret: 10110115 3 3 Sp.DeMrfu | n E 

7% | Do. 6% Cum Pf esee eae ie. S annee) ee ce dole (Globe VVV eee oa meade 
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NoticE.—Owing to the action of the Printers’ Machine 
Managers’ Trades Union we have been compelled to go to press 
with THE ELECTRICIAN some hours carlier than usual, as the 
men are forbidden by their Union to work beyond the ordinary 
day hours. In common with other journals, we have been 
inconvenienced by this Ordinance, which, presumably, is the 
object of the movement. 


NOTES. 


A New Arc Lamp. 

Ir we trace out the history of the are lamp we find that 
it started very simply in the form known as the 'Jablochkoff 
candle. In this form two vertical carbons were placed side 
by side with insulating material between them; but the 
result was not good, and this extreme simplicity was very 
soon abandoned. The arrangement of vertical carbons, 
one over the other, actuated by clockwork, followed, and 
the arc lamp was developed through the stages of the 
enclosed lamp and the flame arc, but the mechanism still 
remained complicated and delicate. 


J) en К ey ыс 


circle for the greater part of its contour. 


ELSEWHERE in our present issue Mr. P. A. MossaY 
describes an arc lamp due to Messrs. TiMAR and VON 
DREGER, in which there is almost a return to the sim- 
plicity of the Jablochkoff candle. The carbons are no 
longer placed vertically, but horizontally one below the 
other and parallel to each other. The lower carbon is 
fixed. When the lamp is not in action the tips of the 
carbons are in contact, the upper carbon dropping 
down at one end, and the arc is struck by the upper 
carbon being attracted into the horizontal position elec- 
tromagnetically. There is then an arc, more or less 
vertical, between the tips of the carbons. This does 
not travel along the carbons owing to the magnetic 
field between them, wbich tends to keep the arc at 
the ends. The presence of this magnetic field also gives 
rise to а very pretty regulating effect, for if the current 
becomes too strong the arc is forced further out, becoming 
longer, and the resistance of the path thereby becomes 
greater, во that there is a certain automatic regulation. 
In practice the two carbons burn at the same rate, but the 
upper one projects a little beyond the other and maintains 
this position in burning, so that the light is thrown well 
down, but more particularly in one direction around the 
vertical. To counteract this effect two aresare used facing in 
opposite directions, The result is a very uniform distribu- 
tion of candle-power, the polar curve approaching a semi- 
Consequently. 
an illumination is obtained which is very suitable for 
indoor work, though not so desirable for street work 
The lamp is iuteresting in many ways, and is another 


instance of а return to the primitive type, so often 


noticeable in developments of this kind, and to the simpli- 
city that should be the aim ofevery inventor. 


— ee 


The Institution and the Industry. 

ELSEWHERE we publish some further correspondence 
between Mr. E. GARCKE and the Institution of Electrical 
Engineers. We may say that we have some sympathy 
with both sides in this controversy, but above all things 
it must be remembered that the Institution represents 
the industry as a whole, not any particular section of it, 
and is essentially a very composite body. That being so, 
it cannot deal with any subject which might be advan- 
tageous to one section to the detriment of another, and con- 
sequently its activities are restricted to certain broad lines 
among which may be. included legislation of a certain class. 


In this direction it must be admitted that the Institution 
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has done much good work in the past and is likely to do 
still more in the future. We doubt if there is any good 
cause for complaint in this direction. Yet when the elec- 
trical industry is in a bad state it is only human nature 
that those who are suffering should look round to see 
whether they cannot lay the blame upon some people or 
body less directly concerned with the industry than them- 
selves, or at least seek deliverance. But however natural 
this may be, the Institution cannot be held responsible for 
the industry generally, or be expected to place it on a 
proper footing. At the same time it is probable that to 
a fairly large proportion of the members of Council com- 
mercial aspects of the industry do not appeal. We do not 
doubt that matters are carefully considered when they are 
brought forward, but we think steps might possibly be 
taken that would lead to the more energetic handling of 
such commercial matters as come very properly within 
the purview of the Institution, and that the Institution 
and the industry alike would benefit; 
discussions, however excellent, are somewhat barren if not 
coupled with commercial success. 


Electricity Supply Abroad. 

PARTICULARS of practically all electric supply under- 
takings in this country are easily obtained, but the same 
cannot be said of foreign and colonial concerns; in fact, 
it is frequently extremely difficult to obtain any reliable 
statistics of undertakings in other countries. Very possibly 
the Tables presented to our readers with this issue, giving 
details of electricity supply and electric tramways abroad, 
will not be consulted so frequently as those relating to the 
United Kingdom, but they are certainly quite as valuable. 
On the present occasion, in addition to revising and bring- 
ing up to date existing entries, we’ have included for the 
first time particulars of over 60 concerns of which we 
had been unable to obtain information previously. It must 
be remembered ‘that, owing to the large field covered by 
these Tables, it is impossible to include all Colonial and 
Foreign undertakings in operation, but we have endeavoured, 
as far as possible, to give statistics relating to nearly all 
representative undertakings in the Colonies as well as 
many typical examples of foreign practice. Considerable 
developments have taken place of recent years.in Mexico 
and South America, and good examples of the hydro- 
electric power schemes which are now in operation in 
those countries will be found in the Tables. 


WE may draw attention to the rapid progress made by 
the Mexican Light & Power Co., which now has 21,000 
consumers connected to its mains, as against 13,200 a 
year ago; whilst it will be noticed that the present pres- 
sure on the transmission lines is to be increased this year 
from 60,000 to 85,000 volts. Of probably equal, if not 
greater, luterest at the present time are the marked elec- 
trical developments taking place in Japan. If the informa- 
tion supplied to us is correct—and in this connection we 
should like to emphasise the great difficulty experienced 
in obtaining reliable and up-to-date statistics—it seems 
that one of the most compreliensive electric supply under- 
takings is at Osaka, Japan, since we understand that no less 
than 90,000 consumers are connected to the mains of the 
company, the population of the city being nearly 11 millions. 
Electrical progress is also very striking in Tokyo, in which 
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city of 1,700,000 inhabitants two companies are in opera- 
tion. The larger of these supplies 86,000 consumers from 
15,000 kw. of water-power plant and 7 ,000 kw. of steam 
plant, whilst further water-power plant to the extent of 
35,000 kw. is projected. Yokohama, with a population of 
under 400,000, is also by no means behindhand electric- 
allv, since nearly 15,000 consumers in that city are now 
appreciating the advantages of electrical energy. In general 
it will be noticed that in most large towns there are 
several supply undertakings, and no particular voltage 
or frequency seems to be favoured, great divergence being 
shown in these directions. 


First Fruits of Electrification. 

IT is gratifying to note the rapid progress made by the 
electrified portion of the London, Brighton & South Coast 
Railway, as indicated by the chairman at the last meeting 
of shareholders. In the very first week after the opening 
of the service there was an increase of over 40,000 passen- 


gers, and week by week there has been a steady, continuous 


gain. Although the new service was only opened on 
December Ist the increase in the number of passengers 
during the two months following that date, as compared 
with the corresponding period of 1908-09, amounted to the 
large figure of 440,536, or over 62 per cent., the increase 
in the first month being 55 per cent. and in the second 
month 71 per cent. The trains have run with great regu- 
larity and without a breakdown of any importance. Mr. 
РнпР Dawson is to be congratulated upon the success 
so far achieved,.and we hope that before the end of the 
year the beneficial effects of electrification will have been 
completely demonstrated. 
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Regulation of Alternators.—A patent, which was recently 
granted to Messrs. Morris & Lister, has for its object the 
provision of improved regulation for alternators by means 
of choking coils. It consists essentially in the employment 
of an inductive load across each phase of the alternator. In 
carrying the invention into effect а choking coil or coils are 
used for producing the inductive load. Such coils must be 
зо proportioned that their magnetising currents vary greatly 
with a comparatively small variation of P.D. at the terminals ; 

and such variation must be small compared with the *' regula- 
tion " of the alternator, that is, the rise in terminal volts 
occurring when the full load is switched off. This condition 
is obtained by the use of a choking coil wound on an iron core 
forming a continuous magnetic circuit which is worked at high 
flux densities. For the maximum and minimum voltages 
between which the alternator operates in service the flux 
density produced in the core is in excess of that required for 
magnetic saturation. The size of the coil is such that the 
ampere-turns on it, corresponding to the raised alternator 
voltage, are comparable with those required to excite the 
alternator itself. A coil is provided across each of the phases 
to be regulated, the connection of the coils being either star 
or mesh. The effect of the coil is to counteract a great part of 
that excitation of the alternator which would cause the usual 
rise in voltage when the machine is working under little or no 


load. 


Cable Interruptions. Date of TRENT 
Assab —Perim ..................................... July 8,1909 
Dakar—Conakry ..........................-..... Aug. 19, 1909 
Balik Papan—K wandang..-............... ........ Nov. 1, 1909 
Tourane— m,, 88 Dec. 27. 1909 
Lagos Kot oococrn 3 ͥ Jan. 3, 1910 
Fantaradja— Macassa rr Jan. 19. 1910 
Paramaribo— Cayenne eese Feb. 3, 1910 
Swakopmund — Mossame les . Feb. 5. 1910 
CCIM ПШ а эел ыкы r Feb. 9,1910 


+ 


Personal—Mr. E. E. Fournier d'Albe has been appointed 
to a Lectureship in Physics in the Univers.ty of Birmingham. 

Mr. C. J. Henry, who has resigned his position as manager 
of the Publication Department of the General Electric Co. 
(London), is sailing on the 19th inst. for Canada, where we 
understand he is takingupranching. Mr. Henry has our best 
wishes for success in his new sphere, where we trust his urbanity 
will be appreciated as fully as it has been on this side of the 
Atlantic. . | 

Turbo-generator at the University of IIlinois.— A recent 
issue of the “ Electrical World " states that the Commonwealth 
Edison Co. of Chicago and the General Electric Co. of 
Schenectady have jointly presented the Department of Elec- 
trical Engineering of the University of Illinois with a 125 kw. 
steam turbo-generator. The turbine of this unit is to be non- 
condensing, and the generator is to be designed for three-phase, 
60 cycle currents at 2,300 volts. 

The Queen's Engineering Works Magazine.’’— The 
* Queen's Engineering Works Magazine" is always welcome. 
The number under review contains full details of the doings at 
the Queen's Works during 1909. In spite of the depression 
Messrs. Allen have successfully maintained their prosperity, 
and numerous additions and improvements have been made. 
Both past and present pupils seem to be in good form and to 
be both working and playing hard. On the technical side, 
too, the magazine merits attention, and in this connection we 
may mention the articles by Mr. H. H. Bentley on Commu- 
tating-pole Dvnamos and Motors," by Mr. E. H. Lamb on 
** Educational and Scientific Topics," and by Mr. A. H. Smyth 
оп “ Railway Work and Life in India.” Without wishing to 
be captious we may point out that а grammatical slip in 
the last paragraph on р. 6 is likely to endue a solemn 
ceremony with ridicule. 

Electric Traction in Switzerland. —According to “ The Times 
Engineering Supplement" the administrative council of the 
Federal Railways have approved of an agreement with the 
Maschinenfabrik Oerlikon for the cession by the latter of their 
right to use the Etzel. In this way the Federal Railways 
have the prospect of adding 60,000 H.P. to the power they 
already have, and they will not be far from possessing half the 
energy necessary for the electrical working of the whole of 
their system. It has been calculated that for this purpose an 
average of 100,000 H. P. is necessary, but as provision must be 


made for the possibility of a number of trains being engaged: 


in the ascent of gradients simultaneously, a total capacity of 
500.000 н.р. is required. Before the purchase of the Oerlikon 
undertaking, the Federal Railways had about a third of the 
necessary energy, so that а good deal has yet to be done before 
their lines can be electrified. The Federal Council has granted 
а concession for a metre gauge electric line from Goppenstein, 
at the mouth of the Lótschberg tunnel, to Blatten. The line 
will have a length of 10 km., a marimum gradient of 4-7 per 
cent., and à minimum radius of curves of 50 metres. The 
highest points are at Goppenstein, 1,219 metres, and at 
Blatten, 1,540 metres. À new mountain railway, worked by 
electricity, has just been opened between Montreux and Glion, 
providing direct communication with the line from Caux to 
the Rochers de Naye. Continuous current for working the 
line is supplied, at 720 volts, from a converter station drawing 
its energy from the central station at Montbovon. The electric 
locomotives are each provided with two motors of 140 н.р. 


Current Topics. 


Subjects of current interest dealt with in this issue include 
the following :— 
„е Mr. P. A. Mossay gives an account of a new arc lamp, characterised 
by extreme simplicity. 
Prof. J. A. Fleming, F.R.S., contributes the results of some careful 
measurements on the high frequency resistance of wires, the method 


being the same as that described in his recent Paper before the 
Institution of Electrical Engineers. 


Sir Oliver Lodge, F.R.S., sends us an account of a phenomenon 
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experienced by the master and crew of a steamship in the neighbour ~ 
hood of a lightning flash at sea, and contributes some comments 
thereon. | 


. Ап interesting and simple process for electroplating was described 
by Mr. Rosenberg at a recent meeting of the Royal Society of Arts. 


We publish some correspondence between Mr. E. Garcke and the - 
Institution of Electrical Engineers, ав to the position taken up by 
the Institution in regard to the industry. = 


Yesterday Мг. Е. A. Watson read a Paper before the Institution of 
Electrical Engineers on Losses off Transmission Lines Due to 
Brush Discharges.”’ 


Macclesfield Corporation have decided, by 25 votes to 12, to leave to 
а company the establishment of electricity supply in the town. 


The report of the Edinburgh Electric Lighting committee shows 
material advance in all branches of the electricity department's busi- 
ness. Consumers now number 12,252. One-twenty-fifth of the 
capital expenditure is allocated each year to sinking fund in lieu ‘of 
one-thirtieth formerly. 


Dublin Corporation have received sanction to a loan of £75,000 
for extensions of the electricity undertaking. 


Dundee Electricity Committee have applied for permission to 
borrow £60,000 for extensions of the electricity undertaking. 

Nuneaton Council have applied for sanction to а loan of £2,155 for 
cable extensions, &c. | 

At Grays last week a L.G. Board inquiry was held into an applica- 
tion by the Council to borrow money for their electricity undertaking. 
Some interesting remarks were made by the inspector, Mr. H. Ross 
Hooper, as to the financial position of electricity undertakings. 

The Siemens-Schuckert Werke have obtained the contract for the 
electrification of the Vienna Metropolitan Railway. 

The mileage of electric railways in Canada at June 30th last was 
988 miles of main track, and 5 per cent. interest was earned on the 
paid-up capital. 


INSTITUTIONS AND SOCIETIES. 


DINNER or THE PuysicaL SocieTy.—The dinner of this Society 


, was held last Tuesday evening, when Dr. C. Chree, F.R.S. (president) 


welcomed a number of distinguished Fellows and guests, including 
Sir Archibald Geikie, K.C.B., F.R.S. (president of the Royal Society), 
Mr. W. Bateson, F.R.S. (president of the Cambridge Philosophical 


Society), Mr. F. G. Ogilvie, C.R., Prof. H. L. Callendar, F.R.S. 


(president-elect of the Society), Mr. Bertram Blount, Mr. W. Duddell. 
F.R.S., Prof. G. Carey Foster, F.R.S., Prof. T. Mather, F.R.S., Dr, 
F. M. Perkin, Prof. A. W. Reinold, F.R.S., Dr. Alexander Russell, 
Mr. W. N. Shaw, F.R.S.. Mr. A. A. C. Swinton, Prof. S. P. Thompson, 
F.R.S., Dr. W. Watson, F.R.S., and Prof. A. M. Worthington, F.R.S. 

After the loyal toasts had been duly honoured, Prof. SILVANUS 
THOMPSON proposed the toast of Our Guests," and recalled the 
early days of Guthrie and original members, of whom Prof. Carey 
Foster, Mr. Shaw and Prof. Reinold were the only representatives 
there that evening. Guests were always welcome at every meeting 
of the Society, and on that occasion they could welcome Sir Archibald 
Geikie as the most renowned geologist in the world, and they were 
also glad to see Mr. Ogilvie, as representing the Science and Art 
Department, now the Board of Education, to whose hospitality the 
Society was much indebted. 

Sir ARCHIBALD GEIKIE, in replying, referred to the importance of 
the work of the Physical Society as a training ground for the Royal 
Society. At one time the Royal Society desired to be the only 
scientific society, and looked upon the formation of other societies 
unfavourably. They had now come to realise, however, that new 
societies were immensely beneficial in promoting the spread of know- 
ledge, though in due time, if a socicty were formed for every branch 
of knowledge, it would be difficult to see what would be left for the 
old people at Burlington House. 

Mr. OciLviE, who also responded to this toast, remarked that 
people often got blamed for the work of their predecessors, but did 
not often get the credit for such work. The hospitality extended 
to the Physical Society was really due to his predecessors. but he was 
very pleased that such hospitality should be given, for physics"gave 
birth to many practical branches, and it might be said that the 
Physical Society gave a great deal of hospitality to education. 

In proposing the toast of the Physical Society," Mr. BATESON 
said that he was very pleased to have an opportunity of talking to 


illl. 
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physicists, as it was an occasion that he had long desired. He him- 
self was concerned with physiological problems, and he had become 
very much impressed. with the view that the problems encountered 
by physiologists would not be solved until the physicist came to 
their assistance. Physicists were accustomed to elucidating the 
reasons why patterns were produced by vibrating plates and such 
like problems. What the physiologist wanted to know was why 
patterns were reproduced in Nature and what were the forces that 
controlled them. He was certain that if our younger physicists 
would only turn their attention to the subject a great deal of pro- 
gress would be made. 

Dr. CHREE, in responding to the toast, referred generally to the 
work of the Society and to its increasing activity. "The number of 
Papers read before the Society had become much larger of recent 
years, but he thought there might be some improvement in the pre- 
sentation of such Papers. Generally speaking, there were three ways 
in which an author might be congratulated :— Firstly, on producing 
valuable results ; secondly, on the form in which he had put them ; 
and, thirdly, both author and audience might be congratulated that 
the reading had been accomplished. Of these three the second was 
the most rare. Papers usually consisted of 25 per cent. due to the 
author and 75 per cent. of material that preceded the Paper. Authors 
were apt to neglect the 75 per cent., and to assume that the audience 
knew all about it. Also, if any mathematics appeared in a Paper, 
the author generally proceeded to put it upon the blackboard. This 
was not desirable, because & physicist's knowledge of mathematics 
was usually not good, and mathematical results were frequently not 
of great value. In some ways it might be better for authors to read 
each other's Papers instead of their own. He also thought it 
would be of great advantage occasionally if the Society could have 
а general discussion of а subject by a physicist well acquainted with 
that special branch of knowledge. "Turning to another part of the 
Society's activity namely, the production of Science Abstracts," 
Dr. Chree suggested that it would be an advantage if the preparation 
of abstracts were taken more seriously by physicists. For example, 
at the present time a great deal of research was carried out by 
research students. Necessarily, this work was not of the best. A 
certain proportion of the time of such men might be spent more profit- 
ably in the preparation of good abstracts. It was a curious fact that 


when our senior men carried out good research they were, as a con- 


sequence, usually considered too good for such work, and were 
given administrative duties, their researches being thus stopped. 

Prof. Н. L. CALLENDAR also responded to this toast, and gave а 
humorous account of his duties as treasurer. 


THE BRITISH ÁSSOCIATION.— As announced last week, the 1910 


meeting of this Association will be held at Sheffield from August 31st. 


to September 5th, under the presidency of Prof. T. G. Bonney, F.R.S. 
The president of Section А (mathematical and physical science) will 
be Dr. E. W. Hobson, F.R.S., of Section G (engineering) Prof. W. E. 
Dalby, and of Section L (educational science) Principal H. A. Miers, 
F.R.S. 


Roya Sociery.—At the meeting of this Society held yesterday 


afternoon the Papers read includ.d the following: Some Pheno- 
mena of Magnetic Disturbance at Kew," by Dr. C. Chree. F. R. S.; 
** On a Novel Phenomenon in the Diurnal Inequality of Terrestrial 
Magnetism,” by Mr. R. B. Sangster ; ; and on “ The Effect of Pres- 
sure upon Arc Spectra : Titanium,” by Mr. R. Rossi. 


VERBAND DEUTSCHER ELEKTROTECHNIKER.—It is announced that 
the 18th general meeting of this Society will be held from May 25th 
to 28th at Brunswick. The special subject for discussion this year is 
Electricity on the Land; with Special Reference to Rural 
Generating Stations." | 

INTERNATIONAL CONGRESS OF REFRIGERATION.—We are informed 
that the second Congres International du Froid will be held this year 
at Vienna from October 6th to 12th, before the close of the 
International Sporting Exhibition. and that the university buildings 
have been lent for the meetings. Briefly. the subjects to be discussed 
are the science of cold; the industrial production of cold; the ap- 
plication of cold to alimentation and to other industries ; transport ; 
and legislation. His Imperial and Royal Highness the Archduke 
Leopold Salvator, at the request of the Emperor of Austria. is acting 
as patron of the Congress, and receptions will be given by the Court, 
and by the towns of Vienna and Budapest. A representative and 
influential British committee is now in course of formation, and the 
British colonies are giving their support. Further particulars may 
be obtained from Mr. К. М. Leonard, honorary secretary for the 
United Kingdom, whose offices are at 3, Oxford-court, Cannon- 
street, London, E.C. 


Batti-WALLAHS’ CoxcERT.— The second smoking concert this 
winter of the P. & O. Batti-Wallahs' Society was held on Monday last 
at the Holborn Restaurant, Mr. C. L. Lichtenberg. president, being 


in the chair. 


The hon. secretary, Mr. J. F. Avila, is to be compli- 
mented on providing an excellent musical programme, which was 
much appreciated by the assembled company. The songs of Miss 
Edith Blanchard and Miss Rosa Dallow were loudly enoored, as were 
also the humorous items of Messrs. Will Edwards, Wallis Arthur and 
Charles Nott, and the banjo solos contributed by Mr. Joseph Bull. 
Having regard to the high standard of the programme, the atten- 
dance was not as good as it might have been, and Mr. E. L. Pinching, 
who presided during the second half of the proceedings, made a 
special appeal to members of the Society to give a greater amount of 
support to these concerts. "The health of Mr. F. J. Smith, а veteran 
Batti-Wallah, who was present at the concert, was drunk with 
musical honours. 


CENTRAL TECHNICAL COLLEGE OLD STUDENTS’ ASSOCIATION.— 
The 12th annual dinner of this Association will take place to-morrow 
(Saturday, February 12th) at the Trocadero Restaurant at 7:30 p.m. 
Among the guests will be Mr. W. H. Allen, of Bedford, and Mr. 
A. L. C. Fell. 


[= — ? ——— 


ARRANGEMENTS FOR THE WEEK. 


FRIDAY, February 11th (to-day). 
PHYSICAL Society or LONDON. 

8 p.m. Annual General Meeting at the Imperial College of Science, 
Imperial Institute-road, South Kensington. Presidential Ad- 
dress. 

Roya INSTITUTION. 

9 p.m. Meeting at Albemarle-street, Piccadilly, W. Discourse on 
“ Electrical and Other Properties of Sand," by Mr. C. E. 8. 
Phillips. 

SATURDAY, February 13th. 


BIRMINGHAM AND District ELECTRIC CLUB. 

7 p.m. Meeting at the Colonnade Hotel, New-street, Birmingham. 
Paper оп “ The Electric Incandescent Lamp; Its Manufacture 
and Application,” by Mr. J. Findlay. 

MONDAY, February 14th. 
GRADUATES’ ASSOCIATION OF THE INSTITUTION OF MECHANICAL 
ENGINEERS. 
8 p.m. Meeting at Storey's Gate, St. James's Park, S.W. Lecture 
on “ Petrol Motors," by Mr. F. Leigh Martineau. 
TUESDAY, February 15th. 
MANCHESTER STUDENTS’ SECTION OF THE INSTITUTION OF ELECTRICAL 
ENGINEERS. 

7 p.m. Meeting in the Manchester Municipal School of Technology. 
Discussion оп “ Gas v. Electricity for Industrial and Domestic 
Power and Heating Purposes." 

THE ILLUMINATING ENGINEERING SOCIETY. 

8 p.m. Meeting at the Royal Society of Arts, John-street, Adelphi. 
Discussion on “Glare, its Causes and Effects," by Dr. J. 
Herbert Parsons. 

THE ELEcTRO-HARMONIC SOCIETY. 

8 p.m. Concert in the King’s Hall, Holborn Restaurant. 

night. 
WEDNESDAY, February 16th. 
STUDENTS’ SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 

7:45 p.m. Meeting at 92, Victoria-street, S.W. Paper on Alter- 
nating versus D.C. Supply from Sub. Stations," by Mr. H. UNS 
Gregory. 

THURSDAY, February 17th. 


INSTITUTION OF ErEcTRICAL ENGINEERS. 

8 p.m. Meeting at the Institution of Civil Engineers, Great George- 
street, Westminster. Paper on “ Electric Clocks,” by Mr. F. 
Hope-Jones. 

FRIDAY, February 18th. 
THE INSTITUTION ОР MECHANICAL ENGINEERS. 

8 p.m. Annual General Meeting at Storey's Gate, St. James's Park, 
S.W., to be followed by an adjourned discussion on:“ Ninth 
Re port of the Alloys Research Committee: On the Properties 
of some Alloys of Copper, Aluminium and Manganese," by Dr.W. 
Rosenhain and Mr. F. C. A. H. Lantsberry. 

SATURDAY, February 19th. 
BIRMINGHAM AND District ELECTRIC CLUB. 
Annual Dinner at the Colonnade Hotel, Birmingham. 


Ladies" 


7 p.m. 


The Corps of Electrical Engineers (London Division). 
Officer Commanding, Col. R. E. B. Crompton, С.В. 
The following orders have been issued for the current week :— 
Monday, Feb. 14th, “ A“ Company.—Recruits’ Infantry Drill, 6 to 7 p.m. 
Technical Drill, 7 to 9:30 p.m. 
Tuesday, Feb. 15th, “ B" Company. — Technical Drill, 7 to 9:30 p.m. 
Wednesday, Feb. 16th.—Gymnasium, 6:30 to 9:30 p.m. 
Thursday, Feb. 17th, '* C" Company.— Technical Drill, 7 to 9:30 p.m. 
Friday. Feb. 18th, “ D " Company.—Recruits’ Infantry Drill, 6 to 7 p.m. 
Technical Drill, 7 to 8:45 p.m. Infantry Drill, 8:45 to 9:45 p.m. 
Saturday, Feb. 19th, “ A” Company.—Week-end run at Coalhouse 
Fort. Parade at Fenchurch-street Station, 3:15 p.m. Dress as usual. 
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LOSSES OFF TRANSMISSION LINES DUE TO BRUSH 
DISCHARGE, WITH SPECIAL REFERENCE TO 
THE CASE OF DIRECT CURRENT.* 

BY E. A. WATSON, M.SC. 


Summary.—The author first discusses previous work upon the sub- 
ject of the corona. He then describes experiments upon the loss from 
wires under direct-current pressures. ‘The direct-current stress re- 

uired to produce this loss is found to be the same as the maximum 
alternating-current опе, and is substantially the same whether the 
wire is positive or negative, provided it is clean. For dirty wires the 
electric stress is lowered much more for negative than for positive 
charges. The critical stress is greater the smaller the diameter of the 
wire. An actual transmission line does not behave exactly like a clean 
wire, and a factor of safety of from 1:5 to 2 should be ожо. The 
loss wbich occurs with direct current when the critical stress is ex- 
5 is due to the production of gaseous ions at the surface of 
the wire. 


Leaving aside economical considerations, there are three factors 
which may be said to limit the voltage which can be employed on 
a transmission line. These are (1) The generating or transforming 
apparatus ; (2) the line insu'ators; (3) brush discharge off the line 
itself. Of these it way safely be said that th» th'rd is the only one 
which will ultimately need to b» consider»d, and ie, at the present 
time, of considerable importance. Tho questicn as to whether a 
discharge will take place off a wire or not depends upon th» value 
of the electrio stress in the immediate neighbourhood of the wire. 
As soon as a corona fcrms it is a well-established fact that a large 
loss of energy will occur. It is therefore of importance to determine 
the value of the electric stress at which a corona will form and the 
effect of various conditions upon the value of this stress. 

Most of the work во far accomplished has been done in the United 
States, where the long distances and high voltages there prevalent 

: have emphasised the need for accurate knowledge of the subject. 
Tests have been made by Mr. C. F. Scott (at Pittsburg), by Messrs. 
Scott & Mershon (at Telluride), by Prof. Ryan, of Cornell (now of 


Stanford) University, by Prof. H. B. Smith (at Worcester, Mass.).. 


апа by Signor Jona in Italy. 'The most recent tests, however, are 


t ose made by Мг. R. D. Mershon, on a high-tension line, 1,000 ft. 
lo ‘9. at Niagara Falls. All these teste were made with alternating | 


ou rents, and as the method of test and means of observation em- 
ployed differed considerably, it is possible that this may have some 
bearing on the discrepancies between the various observers. Thus 
the critical point in the Telluride»nmwéásurements was obtained by 
taking readings of loss both cn the actual line and on a so-called 
dummy line having the same number of insulators as the experi- 
mental one without the wire in between (that is, they were placed 
in а group close together). Subtracting the loss on the dummy line: 
from that on the experimental one a curve of loss was obtained; 
from which the critical point was deduced. In Prof. Ryan's tests, 
on the other hand, use was made of the visibility of the corona ini 
order to determine the critical point. The wire was viewed in a 
dark room and the voltage at which the wire appeared luminous 
was noted. Mershon’s later tests were made by supporting" the 
wires from paraffined. cords hung from insulators. The loss over 
these cords being negligible; the true atmospheric loss could be read 
immediately. Readings of power lost were made on the low-tension 
side of the transformer employed, a ial arrangement being used 
to allow automatically for the iren. losse c 

Some of the figures obtaincd by different experimenters are given 
in Fig. 1. It will be noticed that they roughly fall into two groups, 
comprising'on the one hand the Telluride tests and Ryan's experi- 
ments, and, on the other, Mershon's Niagara results; and secondly; 


that none of the tests give a constant value for the electric strength 


(which theory would have us expect), but one which is greatest for 
the small wires and decreases rapidly at first as the wire size is 
iacreased, eventually tending, however, to а steady value for wires 
of 10mm. diameter and over. The large discrepancy between 
Mershon's Niagara results and the others is probably due to his 
method of deducing the critical point and to the fact that his testa 
were made under actual conditions in an atmosphere not specially 
pure or free from smoke and floating particles, whereas Ryan’s teste 
were made under artificial laboratory conditions and the Telluride 
ones were taken at а great altitude in the mountains, where the 
atmosphere was probably exceptionally clean and free from impurities. 

The Loss.—The exact manner in which the loss occurs cannot be 
said to be clearly understood. Some writers appear to think that 
the loss is due to the ohmic resistance offered by the corona to the 
capacity current flowing to ita outer boundary. When a wire is 
enveloped in a corona there appear to be some grounds for the 


* Abstract of a Paper read before the Institution of Electrical 
Engineers. 


belief that its outside boundary acta as if it were the surfabe of the 


wire, and forms the termination of the lines of force which permeate 
the surrounding medium. The estimation of the loss will involve 
a knowledge of the size of the corona. It is stated by Jona that if 
a luminous wire be viewed in a dark room the diameter of the 
corona visible is the same as that of the wire for which the voltage 
applied would just not suffice to produce loss. Thus, if а small wire 
were, surrounded by a corona 10 mm. diameter, the voltage required 
would be the same as thecritical voltage for a wire 10mm. 
diameter. On this assumption it is eagy to predict the diameter of 
the corona which will be produced by any given impressed voltage. 

It is, however, rather doubtful whether the preceding is strictly 
accurate. It should be so were the electric strength of air a con- 
stant, but there seems every reason to believe that this is not во, 
but that it is much greater near the surfaces of conductors than it 
is in bulk. If a curve conneecting electric strength of air with 
distance from the surface of the metal be available (it may be 
obtained in a manner shown later in the Paper), a closer approxi- 
mation may be made by plotting the value of the electric stress 
against the distance measured from surface of conductor. This 
will give а curve cutting the curve of electric strength of the air at 
& point which determines the corona diameter. 

After breakdown we have three alternatives to consider :—{1) 
The wire potential is conveyed to the outer boundary of the corona 
without any appreciable voltage-drop when the stress will be . 
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(2) The potential at the corona boundary is less than that of the 
wire by some quantity equivalent to & resistance drop and possibly 
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Fic. 1.—CoMPARISON OF DIFFERENT EXPERIMENTAL RESULTS. 


of the value of, but certainly not greater than, mean electric strength. 
x thickness of corona. When we have 


= v= К..„«("—а) з 
C 5 2r log d/r Uta 
(3) Something intermediate between (1) and (2). 

Obviously, if assumption (1) held, the loss would be z?ro; also, if 
(2) held, there would be no loss, as all the charge could be carried 
by the wird апа outside surface cf the corona acting as the two 
coatings of n condenser. The loss will be a maximum when a con- 
dition half-way between (I) and (2) obtains and the loss will then 
be equal to 1/¥ 2 times the charging current of the corona multi- 
plied by the voltage drop across it. To check this an example is 


taken from Mershon’s Paper, and the maximum possible on the 


assumption made is seen to be less that one quarter of that actually 
occurring. 

Let us now suppose the corona to be reformed at each alternation 
of the voltage wave. Ав {һе voltage rises there comes а point where 
the layers of air next the conductor are stressed beyond their electrio 
strength and break down. As the voltage rises still more, further 
layers are disrupted and а ссгопа is formed whose size depends 
upon the value which th» maximum point of the wave attains. 

Each elemental shell of air just before breakdown has a certain 
amount of energy stored up in it which on disruption is converted 


into heat, thus giving rise to the loss which occurs. The energy 


3 
stored in unit volume of air under electric stress R is T с zoe 


R being in electrostatic units (1 electrostatic unit 300 volts/om. ).- 
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The energy stored in an elemental tube of the corona will be 


Е 1 l x deren | ergs per cm. length of wire, 
т 
= vr, or ше rér where R is іп К.у. jem. 


The total power lost in the formation of the corona reduces to 
Puy 


0-0556^ , | R’rér watts per kilometre, | 


ао 
-where a, is the radius of the wire and a, that cf the corona. Apply- 
ing this to the case just mentioned, the loss is found to be very much 
less than that actually observed, and we are forced to conclude that 
thore must be some other s;urce of less in addition to the foregoing 
This conclusion із strengthened if we consider the case of a direct- 
current line. Both of the arguments so far employed, if extended 
to cover the direct-current case, would imply that the loss under 
steady pressure should be zero no matter what the voltage of the. 
line is. Tais is, of course, directly contrary to all experience, as it 
is well known that visible brush discharge will occur from direct. 
current apparatus if the voltage is too high. Tt was at first thought 
that it would be possible to explain the d'rəct-current loss on the 
basis of the mechanical forzes exert2d on the layers of disrupted air 
surrounding th» wire, imagininz the charge to be transferred from 
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Ес. 2.—DIAGRAM OF CONNECTIONS. 


the wire itsəlf to the layers of air. Support was lent to this theory 
by the fact that the brush discharge from a poiut is always accom- 
panied by a noticeable wind, although it was not quite clear in the 
case of a wire how the fresh air was going to get in to take the 
place of that which had been driven away. 

Taking B as the electrostatic flux-density at breakdown, 
p=density of air, v— velocity of air, and assuming free access [of 
&ir tc take the place of that driven away, the author shows that 
v-—B/4/4zpg. Converting to kv./cm., we obtain v—926-1R cm. /sec. 
For a value of R=40 kv./cms. this gives a velocity of about 
10 metres per second. Power lost per square centimetre of 
surface vB* 8x ergs per sec. = 1°153(R/i00)? watts.’ Although 
this formula appears in certain cases to give results of the 
Tight order of magnitude, the assumptions on which it is 
founded are probably not correct, and the breakdown which 
actually takes place is not a uniform one of the whole body of air. 

Considerable light has been thrown on the subject by the work 
of Righi and other experimenters on the discharge from steadily 
electrified points. They have shown that when a point is electri- 
fied to such a potential as to causea brush discharge to take place, 
a stream of gaseous ions is projected from it whose velocity may 
be readily measured, and is of the order of 1-5 ст. per second for a 


|. 29d of 1 volt per . i. e., much greater than is given by the 
formula which has just been developed. It seems, therefore, that when 
a direct-current brush discharge occurs the charge is not carried by 
the whole of the air which is in contact with the charged body, but 
by certain agglomerations of molecules which are driven off at a 
speed about 50 times as great as that with which the air as a whole 
would move. 

Experiments Carried Out.—The above gives a brief account of 
present knowledge upon the subject. The author next describes 
some experiments he has made upon the loss off wires under direc- 
current pressures and with different conditions, special attention 
being paid to the effect of variations of atmospheric pressure. 
These experiments were carried out at the Electrical окр 
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Fro. 3.—RELATION OF CURRENT Loss To ELECTRIC STRESS. 


Wire, (70 mm. diameter. 
The figures on the curves give the air pressure in millimetres of mercury. | 


Laboratories of the University of Liverpool during the months 
of May-July, 1909, and were made upon a wire in a concentric 
cylinder and two wires stretched parallel out of doors. The use of 
a wire in a concentric cylinder was decided upon for the following’ 
reasons: (1) The distribution of flux is subject to easy mathe- 
matical calculation, and is uniform all roundthe wire. (2) A lower 
voltage is required than is the case for two parallel wires (less than 
half, in fact) (3) The conditions of pressure temperature and 
humidity can be varied at will. 

Ths wire was mounted at the centre of a буйр of galvanised 
iron 6 ft. long and 8 in. diameter. The ends were flanged and closed 
by cast-iron covers, and th» pressure could b» reduced to 350 mm. 
of mercury by means of a sma'l motor-driven pump. fitted with 
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automatic control, so аз to keep the pressure in the cylinder con- 
stant at any required value. 

The general arrangement of the connections employed is down 
in Fig. 2. Current. was supplied by a special form of influence 
machine of large cutput, driven by an electric motor. In the tests 
on the parallel wires а similar arrangement was adopted, the leak- 
age over the insulators being collected and measured, and another 
voltmeter was employed connected between one wire and earth in 
order to insure that the two wires were equally positively and 
negatively charged. The wir.s employed in the tests were 12 metres 
long. and were stretched at a distance cf 1 metre centre to centre. 
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As is to be expected, there is considerable difference between the 
behaviour of the wire when positively and when negatively electri- 
fied. When the wire was positive under certain conditions, if 
viewed in a dark room, the space surrounding it for a distance of 
lcm. or 2cm. was full of fine branching bluish purple brushes 
darting about continually and never remaining stationary at one 
apot. Generally, however, when the current density was sufficient 
there developed on the wire a thin bluish purp'e film which appeared 
uniformly to envelope it. A slight hissing noise accompanied the 
discharge. When the wire was negative the film was absent, and 
its place was taken by a sort of halo of fine reddish-coloured dis- 
charges 3mm. to 5 mm. long going out practically radially from 
the wire; these discharges were very nearly stationary and much 
brighter than the corresponding positive ones, and were accom- 
panied by a loud hissing noise, which could be heard quite dis- 
tinctly above the hum of the mach nery in the room. The positive 
corona seemed very little affected whether the wire were dirty or 
clean, but the negative one was very sensitive to the state of the 
surface. With the wire negative any small particles of dirt seemed 
to cause the discharge to concentrate itself upon it, each particle 
of dirt giving rise to a tuft of bright reddish light about 5 mm. 
long, which gave a strong wind, the discharge, moreover, was much 
less noisy, and if the wire were dirty enough very nearly silent. 
When the wire was quite clean both positive and negative 
coronz required very nearly the same voltage to start them. There 
was, however, а difference once the corona wasstarted in regard to 
the slope of the curve connecting voltage and current loss, the 
value of dI/dV being greater when the wire was negative than when 
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Fig. 5.—METHOD or DEDUCING THE ELECTRIC STRENGTH OF AIR. 


it was positive. This will be seen from Fig. 3, where the chain- 
dotted curve is for a positive corona, while the full-line one is for 
a negative. When, however, the wire was dirty with the wire 
positive the critical voltage was not much affected ; but when it 
was negative, discharge occurred at a much lower voltage; more- 
over, there was а great difference in the shape of the curve con- 
necting current loss and voltage. This is shown in Fig. 4, which 
gives the curves obtained with a wire 1°85 mm. diameter both when 
clean and dirty. | 

Diagrams in the Paper give results obtained with wires of 
gradually increasing diameter from 0°70 to 12-76 mm. They also 
show the effect of variations in the atmospheric pressure upon the 
loss and critical point. 

These curves show the increasing value of dI/dV with the size of 
the wire, and the decreasing value of the critical electrio stress. 
The first of these is, of course, only natural owing to the increasing 
surface presented by the wire, but the second might, perhaps, hardly 
be expected. It does not, of course, mean that the actual voltage 
required to start а corona decreased as the wire diameter increased. 
That was not the case, but the value of the electrio stress showed 
a Steady downward tendency, falling from 81:4 for the 0:70 mm. 
wire (Fig. 3) to 40:2 for the 9:53 mm. one. 

- It is stated by some authorities that the explanation of this 
apparent decrease of electric strength is to be found in the assump- 
tion of a constant potential drop occurring at the boundary of the 
wire, this being the same for all sizes, so that we may writs 


V -E 
a log b ja =constant= Ro, where E is the constant voltage drop in 


question.. If this holds we should on plotting V against a log b/a 


obtain a straight line passing through the point а logb/a=o, V= E, 


and thus giving the value of E and R,. If this be done for the 
points in question, the points obtained will be found to lie not on a 
straight line but upon a curve concave to the axis of a log b/a. 
Moreover, if a straight line be drawn tangential to the curve for 
points between a log b/a— 0:6 and 12 it will be found to give values 
of E ranging between 10 and 20 kilovolts—i.e., in. the latter case 
actually more than the observed critical voltage for the smaller wire. 

It does not, therefore, appear as if this explanation is & satisfác- 
tory one, and, to the author's mind, a far more reasonable one lies: 
in the assumption that the layers of air near the wire, or, in fact, 
near any conducting surface, have an electric strength greater than 
that of the main body. This is an old idea, and has been sug- 
gested by Steinmetz, Ryan and others It is supported by the 
fact that the thin films formed in certain electrolytes such as are 
used in electrolytic rectifiers and lightning arresters are known to 
possess ari abnormally high electric strength. lt is also supported 
by the following fact, observed in connection with the above 


tests :——When the wire was positive to the tube it was found that 


for wires more than 6 mm. diameter a disruptive discharge occurred 
instead of а corona. Now, it can be easily shown that if the electric 
strength of air were constant this could not occur unless the diameter 
of the wire was more than 1/2:718 of the diameter of the cylinder. 
The wire was actually much less than this, and we can only con- 
clude that the electric strength was not constant but decreased the 
further one went from the wire, so that once the discharge started 
actual disruption occurred. | | 

If we accept this hypothesis we can find the relation between 
distance from surface of conductor and electric strength by the 
construction shown in Fig. 5. In this has been plotted against 
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Кто. 6.—VARIATION OF APPARENT ELECTRIC STRENGTH WITH DIAMETER 
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distance from conductor surface the value of the electric stress at 
that distance due to the charge on the wire, This is equal to 


а | ` : М : 
R. X , where R. - stress at surface of wire, r=distance of point 


considered from centre of wire, а = radius of wire. At some point 
this curve must touch the curve expressing the electric strength of 
the air—it cannot cut it. Hence, if a number of such curves are 
drawn for different wire diameters their envelope will give the 
relation between electric strength and distance from conductor 
surface which is desired. This curve is shown in Fig, 5, it has for 
convenience and to avoid confusing the figure been moved bodily 
upwards and must be used with the right-hand scale of ordinates. 


Comparison of Results.—ln Fig. 6 are plotted the values of the 
electric strength of air deduced from these experiments against the 
diameter of the conductor employed. If these are compared with 
the values of electric strength given in Fig. 1 they will be seen to 
agree very well indeed with the upper batch of figures given there— 
i. e., with Ryan’s and the Telluride measurements. It seems to show 
that the critical voltage is the same both for alternating and direct- 
current pressures, provided that in every case the maximum value 
of the impressed voltage is taken as the determining factor. It 
would therefore appear that, the frequency of supply in an alter- 
nating-current system will make no difference to the critical voltage 
although it will, of course, considerably affect the losses after the 
critical voltage has been passed. 

The second conclusion to be drawn from the curves is the effect 
of atmospheric pressure upon the critical stress. As far as can be 
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told from the readings taken, this is represented by а straight line 
which does not, however, pass through the origin, giving, if pro- 
duced back, а residual electrio strength for zero air pressure. Of 
course this is not actually the case, and the curve bends down 
somewhere, but between 3 atmosphere and 1 atmosphere it seems 
to be practically. straight. An equation which appears to fit th» 


lines for all the wires very well is R-R(02.-08;,). where R, 


is the electric strength at 760 mm., P is the barometric pressure 
considered, R is the electric strength at that pressure. The tem- 
perature during the experiments was 17? C. The result is rather 
higher than that obtained on a wire 0:125 in. diameter by Prof. 
Ryan, who obtains a straight line having the equation R=R, 
- (0:115 + 0:885P/760). This wire is, however, smaller than most of 
those used. in the foregoing experimenta. 

As to the tests which were made upon the two parallel wires hung 
out of doors, these tests are not às complete or conclusive as those 
which were carried out on the wire and cylinder, as they were 
limited by the apparatus available. Special attention should be 
paid to the test on a 0:70 mm. wire, as this is the most complete 
and affords the best basis for comparison with the wire in cylinder 
tests, It will be seen in Fig, 7 that two curves are given for the 
wire, one for when dry and another when wet. The first was taken 
on & dry summer's day with very little water vapour present, the 
second on & day when a strong wind and driving rain were blowing 
in from the sea. It is probable that these two curves represent the 
extremes between which the losses lie for all ordinary country any- 
where in the neighbourhood of towns or industrial centres. 

The second thing to be noted is that the values of the critical 
stress given by the curves are considerably lower than those obtained 
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from the tests of the wire in the cylinder, being for the dry wire 
only 65 instead of 8l:ákv./cms. It will be observed also that the 
two curves for the wet and dry wires gradually approach one 
another and show a tendency to. run together. The explanation of 
these effects is believed to lie in the fact that the wire being dirty 
was not behaving in quite the same way as when tested in the 
cylinder. A large loss would probably occur before the wire was 
uniformly surrounded by a true corona, and it is conceivable that 
upon a loss occurring in this manner the presence of moisture might 
produce some effect which would not occur for a perfectly clean 
wire. The tendency of the two curves to run together is explain- 
able on this assumption as the loss prior to the formation of the 
true corona, which alone is affected by the presence of water vapour 
would, become relatively of less importance after the corona had 
formed and as the loss was increased. 

Another peculiarity of these results is that the value of dI/dV is 
much less than it was for the case of the wire in the cylinder. This 
was not expected, as it was thought that the rate at which the 
ions would leave the surface of wire would depend simply upon thc 
potential gradient in its neighbourhood. 16 seems very probable 
that the electric stresses shown on the curves as existing at the 
wire after the corona has formed are only apparent and do not 
really exist. | 

It was hoped to obtain some factor by which to multiply the 
values of electric stress obta/ned from the tests on the wire in the 
cylinder in order to ascertain values which could be used in design- 
ing an actual line. It can hardly be claimed that the tests given 
enable one to do this with certainty without allowing & considerable 
margin. А factor of safety of 2 should cover all ordinary cases, 
and one of still less, say 1-7 to 1:8, would probably be sufficient. 
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THE PRESENT POSITION OF THE THEORY OF 
COMMUTATION.* 


BY J. SUMEC. 


Summary.—In the first part of the Paper it is shown that with straight 
line commutation the armature field outside the commutating zone is 
constant, whilst inside it only alters its shape very slightly ; there is no 
swinging of M.M.F. or flux whatever. In the second part, the E.M.F.s 
induced in the short-circuited coils are calculated for straight.line com- 
mutation for both smooth armatures and slotted armatures with one or 
more segments per slot. An example then follows, showing how the 
formule; deduced are applied for the calculation of commutating poles. 


In the last two years there are two points in the theory of com- 
mutation to which especial attention has been paid: first, the mag- 
nitude of the self-induction and, in conjunction with this, the 
strength of the commutating field ; secondly, the question of infinite 
current density at the leaving brush-tip. Without developing the 
differential equations of commutation, these two points can be dis- 
cussed separately, since such a separation is the natural sequence of 
the customary distinction made between the straight line and the 
additional short-circuit current. It will be necessary, however, in 
the first place to discuss tlie magnetic action of the armature cur- 
rents, and particularly of the commutating zone. 

I. The Magnetic Action of the Armature Currents.—The algebraic 
difference of the current volume (ampere conductors) between any 
two points on the armature circumference represents the difference 
of the M.M.F. at those points. At two points a pole-pitch apart, 
everything is equal but opposite in sign, so that the difference 
between the M.M.F.s is double their absolute value. The M.M.F. 
at any point on the armature equals half the current volume taken 
from this point over a pole-pitch. 

Taking а fixed point with respect to the brushes and poles, the 
M.M.F. of the armature due to its rotation will alter in such a way 
that on the one side of the pole-pitch new ampere-conductors are 
continually entering, whilst an equal number of opposite sign on the 
other side-lea ve; these latter are of opposite sign because commu- 
tation always take place within a pole-pitch. 


Fic. ].—STEP-CURVE oF CURRENT DISTRIBUTION IN WIDENED BRUSH- 
ZONE FOR A SMOOTH ARMATURE. 


Let I denote the total current, 2w the number of conductors in a 
armature coil and 8 its breadth (or the width of a commutator bar 
reduced to the armature periphery), then, due to a movement dz, 
the positive ampere-conductors entering on the one side and nega- 


| 201 
tive ampere conductors leaving on the other equals F. dx; hence 


the total change of current volume in a pole-pitch due to a move- 
401 
ment dz із + a dx. 

This current-volume, however, will be further altered by com- 
mutation. If T is the time taken for the current to commutate 
from +I to —I and u“ the number of coils short-circuited at any 
instant, then the variation of ampere-conductors in a commutating 
zone during dt with straight-line commutation (where the velocity 


2I 
of commutation = —2I/T is constant) is — T 2w u dt. 


Writing the brush-width reduced to armature periphery b— uf, 
also dz dt b/T—dt ug/T, then the total change of current-volume 
in a pole-pitch due to rotation and commutation (that is, the change 
of M.M.F. at a fixed point on the armature with respect to the 
brushes) is 

401 21 „„ 4ul ; 
eRe уаш d=- (u- jdt. ° ° ° ° (1) 

This expression holds also for the change in current volume 
between any two points on the armature, provided only one com- 
plete commutation takes place between them ; consequently, also, 
JJ T 8 
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for the brush zone plus half the width of a segment on either side 
(Fig. 1), since the commutating zone never meves from this position, 
although in consequence of the movement of the armature and the 
succession of the commutator bars under the brush it swings to and 
fro within the width of one bar. 

With straight-line commutation, the current volume in this widened 
brush zone always equals zero (from equation 1) when the ratio u—b: 8 
is а whole number; and swings about zero as the bars enter and 
leave when v is not а whole number. In the first case the armature 
field outside the brush zone is constant, in the second it varies in 
accordance with the pulsating current volume in the brush zone. 

If u is integral, then the number of coils u“ short-circuited at any 
instant always equals и, for as one coil enters at one brush tip, 
another leaves at the other tip. If, however, u- integer g + fraction 
у, then u“ alternately equals g+ land g. After a bar enters, u'— 
9 + 1 and remains equal to this until the yth part of the foremost bar 


Fic. 2.—PurLsATIONS OF CURRENT-VOLUME WHEN 
b: Bz1u. 


{eaves the brush, that is during yT/u; after this u/—g until the 
remaining (1— 4)th part of the new bar under the brush leaves, that 
is during (1— y)T/u. 
Since now 
| (9+1) Е с 

кте eee ыш) 
alternately, then from equation 1 the rate of change of current- 
volume in the widened brush zone will be alternately 


4wl 401 
(1) яғ and (– 4) 


and the magnitude of the variations during yT/u and (1— у)Т/и is 
£207 o 


In Fig. 2 the rate of change for the case u= 1-4 is shown dotted, 
whilst the full line represents the momentary value of the current 
volume; the former alternates between ＋ 0-6 and — 0-4 х 4ul/T, 
the maximum values of the current volume—i.e., deviations from 
н 1 ы 2ь1=0-17 x 20, that is only 
17 % of the total current-volume of a coil. With larger values of u 
this will be still smaller. 

If these pulsations are to be entirely avoided, the velocity of 
commutation at any instant would have to be inversely proportional 
to the number of short-circuited coils u’. The corresponding curve 
of the short-circuit current is shown full in Fig. 3. Since, however, 
the deviations from a straight line are never so considerable as to 


the mean value zero are + 


Fic. 3.—CuRvE or SHORT-CIRCUIT CURRENT WHEN PULSATIONS ARE 
ZERO. 


become dangerous for sparking, the case for u=g +~ need not be 
treated separately. 

Only in the case when the brush width is considerably less than 
that of a commutator segment, can the pulsations of the current 
volume become important, for here at certain instants no coils 
whatever are undergoing commutation, so that the effect of the 
rotation of the armature cannot be counterbalanced in any way 
whatever. Even in this case, however, the pulsations set up will be 
almost completely damped out by the currents set up in the iron 
and copper of the magnets. This case sometimes occurs in turbo- 
dynamos with metal brushes. 

Up till now only straight-line commutation has been discussed. 


The general case can be considered by supposing an additional short- 


circuit current i; to be superposed on the straight-line current —i. e. 
= i ri. For the straight-line part of the short-circuit current the 
same holds as above, so that we only have to consider the effect of 
the additional short-circuit current. 
The momentary volume or M.M.F. of the additional current is 
Ti, Where 7,, denotes the additional current in the zth short- 


4 


circuited coil. This pulsates in time with the bars as they enter 
and leave about the mean value U 


T 
u v. wuj 
| om 2, | 1171 = Т fia 
0 0 


The mean M. M. F. is thus proportional to the area of the i: curve 
in Fig. 4. When this has the same direction as the current before 
commutation, it exerts а demagnetising effect in the case of а 
generator (under commutation). 

This mean M.M.F. of the additional short-circuit currents may 
well be counterbalanced by а corresponding change in the exciting 
current; nevertheless the pulsations cause surges of the field in the 
direction of the main poles. Owing to their high frequency these 
flux pulsations will be practically damped out wherever there are 


Fig. 4.—ADDITIONAL SHORT-CIRCUIT CURRENT VOLUME 
WHEN b = 28 AND ITS MEAN VALUE. 


masses of metal, especially therefore in the pole shoes; in the gap 
between the poles, however, they can exist and react on the short- 
circuited coils. 

II. The Induction Coefficients with Straight-line Commutation.— 
For a coil undergoing commutation—as for any other closed circuit 
—the following relation holds at any instant : 

Tri Te ug с з dx paw od e o) 
where r and + denote the resistances and current in the several parts 
of the short-circuited coils, w the number of turns in the coil and 
$ the flux embracing the coil at the moment considered. 

This flux is partly due to the exciting current and partly to the 
armature current. The field produced by the exciting current 
induces an E.M.F. in the coils undergoing commutation ; firstly, in 
consequence of rotation, when the brushes are displaced out of the 
geometrical neutral zone; secondly, owing to the movement of the 
armature teeth under the pole shoes, because this may set up periodic 
pulsations in the main field (it should be remembered that such 
pulsations, however, are largely damped out) ; and, thirdly, due to 
the variations in the exciting current as in alternating-current com- 
mutator motors. Though the neutralisation of this last-named 
effect is very important in practice yet its treatment scarcely belongs 
to the theory of commutation proper. 


Smooth Armatures.—It has been seen that with straight-line 
commutation the field due to the armature currents—outside the 
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Fio. 5.— FIELD IN COMMUTATING ZONE OF SMOOTH ARMATURE WITH 
b—2B, ARMATURE ASSUMED STATIONARY AND BRUSHES ROTATING LEFT 
HANDED. 


commutating zone—is constant with respect to the brushes. 
Inside the commutating zone, however, the field varies, and. can 
therefore produce self-inductive effects. The simplest way to study 
this is to suppose the coils stationary whilst the field rotates with 
the brushes and poles. In this way we get Fig. 5 for 5—2g8. The 
field outside the commutating zone BB passes uniformly on; the 
slope of the field inside varies with the momentary value of the 
current in the respective short-circuited coil; b, and b, denote the 
position of the brushes at the instants 0 and 4. 

The inductive action of the constant ezternal field on the short- 
circuited coils due to а displacement, dz, is shown in Fig. 5 by the 
dotted line, which has obviously the same value as if the coils moved 
to the right through dx in this mean (dotted) flux. This mean flux 
would actually exist in the commutating zone if all the short-circuited 
coils carried no current, that is, if only the part т—Ё of each pole- 
pitch 7 carried current. Let the total current volume of the armature 
(—total number of conductors x current per conductor) correspond 
to а flux density Ba, then the flux density of the external, non- 
commutating current volume is B,(r—b)/r, so that the E. M. F. 
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produced in the coil of 2w conductors by rotation in this flux is:-—- 
b 
€, = 20 Ba (—) йоз Xo eca‘ 


where /— core-length and peripheral speed = ғ. 

There only remains now the influence of the flux variations inside 
the commutating zone to be considered. "This might easily be calcu- 
lated from Fig. 5, but since it depends not on the momentary values of 
the currents in the coils but only on their rate of change—which latter, 
however, is the same in all turns with straight-line commutation—we 
can assume the same current in all the short-circuited coils. (Hobart 
and Pichelmayer practically make this assumption in calculating 
the reactance pressure when they define thé current volume being 
commutated as if all the short-circuited bars were traversed by the 
same current.) The field in the commutating zone has then the 
simple shape shown in Fig. 6. This field vanishes during T/2. 


Fic. 6.—Fikrp IN CoMMUTATING ZONE OF SMOOTH ARMATURE WITH 
5-29, ASSUMING SAME CURRENT IN BOTH SHORT-CIRCUITED COILS. 


Positive and negative parts on the same side of the coil under con- 
sideration neutralise one another, on opposite sides they add them- 
selves. Each line of force in Fig. 6 is interlinked once with the 
surface of the coil and returns under the opposite brush at the other 
coil side—the action calculated from Fig. 6 thus applies to both the 
coil sides. . The field in the neighbourhood of the coil considered 
only acts on the latter by the change in its slope, for the disappear- 
ance of a flux uniformly distributed over the region of the coil has 
no action on the latter. The inductive effect of this change of slope 
decreases towards the middle of the coil as the square— i.e., para- 
bolically—since both the flux density and the number of turns 
decrease directly. It is therefore only 4 of the mean of the extreme 
value of the flux density B/ /r, and since the action of the right 
and left halves of the coil- width add up, it is proportional to 


Since further the slope disappears during T/2 it induces in the coil 
of w turns the E. M. F. 
2 B B, 8 


о plo 3 7:197, 


or in general if we write B=b/u 


b X 
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т u? 


This holds for any value of u. 


Fic. 7.— UPPER Part SHOWS DiAGRAMMATIC. REPRESENTATION OF 
FLUXES IN ComMMUTATING ZONE OF SMOOTH ARMATURE WITH b—2g 
AND 38, LOWER Part SHOWS THE CALCULATED ej, CORRESPONDING 
THERETO. 


The mean value of the field in the neighbourhood of the other 
` short-circuited coil in the above example и= 2 is В,В/т (Fig. 6) and 
its action on the first D | 


Boos bl on. 
ША 1. 10 20, Br 10 : 
Hence the total effect of the fluxes within the commutating zone on 
the first and—owing to symmetry—also on the second coil, when 
u=2 13 
IUE 
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With more than two short-circuited coils the action of the internal 
flux on the coil considered depends on the position of the latter in 


(3) 


| 


the commutating zone ; it is а maximum in the middle and least at 
the ends, for unlike fluxes act on the opposite sides of the coil in the 


same direction, whilst on the a same side of ше coil they oppose. In 
general, we can write i 
b | 
erm 20tl Ba S107 20.0... . . (4) 
ти 


where the numerical factor s is easily found from the diagram- 
matically represented fluxes in Fig. 7. Its values are given in 
Table I., while in Fig. 7 the shape of e;n is also shown. As u 
increases, е;„, approaches more and more a parabola until u= 90 
when it actually becomes one. 

From the foregoing, therefore, the E. M.F. induced in any of the 
short-circuited coils by the total field due to the armature currents 
will be 


5 al 
еа = € rt + Cin = 20% B, ( cups i 10-5 
т Wr, 
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Tabi I—Values of s and S for Smooth Armaturca. 


u= 5/8. | 4. 5.=1—8;и?. 
1 | 4 " 067 
2 1 l} 0-67, 0-67 
3 21 4 2} 0.74. 0-52, 0-74 
40403) тр тр з 0.79, 0-54, 0-54, 0-79 . 
5 4} 10) 12) 10} 4j 0.83. 0-59, O51, 0-59, 0-83 
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( To be concluded.) 
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A NEW ARC LAMP. 
BY P. A. MOSSAY. 


Summary.—The author describes a simple form of arc lamp in which 
feeding mechanism for the carbons is eliminated. The carbons are placed 
horizontally, and so proportioned that they burn away equally. As 
the light from such an arc is not distributed symmetrically in regard to 
the vertical, each lamp contains two ares facing in opposite directions. 
Results of tests by Ens Wedding and by the author are given and show 
а high efficiency. | 


Prof. Wedding, of the Königl. Technische Hochschule, of 
Charlottenburg,* contributed to one of the last numbers of 
the.“ Elektrotechnische Zeitschrift," a very interesting Paper, 
on recent progress made in the construction of arc lamps 
with special reference to а lamp which has been recently in- 
vented by Messrs. Timar and von Dreger. The substance 
of Prof. Wedding's Paper is as follows :— 


The mechanism of an arc lamp must fulfil two conditions. 
Firstly, it must permit the lighting of the lamp, t. e., the form- 
ing of the arc, and, secondly, it must keep the latter constantly 
in operation during a certain period of time, in spite of the 
burning away of the carbons. 

The first operation is generally performed by the action of 
an electromagnet on a lever connected with the carbons. 
The second operation is effected by means of clockwork 
which regulates the distance between the carbon tips and 
ensures the feeding of the carbons. It can easily be seen that, 
owing to the small distance between the tips, the clockwork 
must necessarily give а fine and quick regulation in order to 
ensure steadiness of the light. : 
Chronologicallv, one of the first атс lamps ever invented 
was one without lighting or controlling mechanism, viz., the 
well-known Jablochkoff candle. Later on, the general ten- 
dency of all inventors has been to construct а lamp in which 
the two above-mentioned conditions are satisfied. Such 
lamps, built with more or less complication, are still 
produced and operate successfully. It must, however, be 
admitted that, in spite of the ingenuity of inventors, these lamps 
are still complicated and always require a certain amount 
of attention. New difficulties have arisen since Bremer 
introduced the flame arc lamp. Such lamps necessitate the 
use of special carbons impregnated with metallic salts, which, 
during combustion, create corrosive products, metallic ashes 


* See . E. T. Z.“ No. 2, 1910. Fortschritte in dem Bau von Bogen- 
lampen (Timar-Dreger Lampe),” von W. Wedding. 
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and dust, thus making the enclosure of the mechanism an abso- 
lute necessity. In many cases it has even been found necessary 
to introduce blowing magnets near the carbon tips in order 
to avoid the creeping up of the arc. The result of this is that 
modern flame arc lamps, although marking progress in the 
economy of transformation of electric energy into light, are 
generally more expensive than their predecessors, not only in 
capital cost but also in upkeep. 

The modern tendencv in the construction of these flame 
arc lamps is, therefore, to try and simplify the controlling gear 
as much as possible. This has been the principle on which 
the Deutsche Beck Bogenlampen Gesellschaft, in Frankfurt 
a/M., has been working. | 

In their lamps the starting mechanism—that із to sav, the 
part of the clockwork by means of which the arcis started— 
has been retained. The blowing magnet has also remained 
unaltered, but the mechanism for regulating the feed has been 
eliminated. One of the carbon tips is supported bv a bracket. 
Under the influence of the arc the supported carbon will form 


Fig. 1.— ARRANGEMENT OF CARBONS AND STRIKING MAGNETS. 
Side View. 


a tip which will be continually consumed and renewed 
during the burning of the lamp, the two carbon holders being 
mechanically coupled; by this means a constant feed of the 
carbons themselves is assured Lamps of this kind have 
found their wav into practical use during the last few vears. 
The Beck lamps, in order to secure a regular and exact burn. 
ing of the arc, are entirely dependent on the good and constant 
burning of the &bove-mentioned carbon tip. A feeding 
mechanism, therefore, is not necessarv, as the carbons move 
of their own accord. A lamp of this sort is termed a non- 
regulating lamp, which is, however, not exactly correct, inas- 
much as the formation of the arc and the blowing of the flame 
are still performed by means of auxiliary electromagnets. 


Fic. 2.— ARRANGEMENT OF C'aRBONS. Seen from below. 


On the other hand, the term would be correct if the clockwork 
were onlv intended to operate the feed. 

An improved construction of the so-called non-regulated 
lamps is to be found in the Timar-Dreger system, 
as developed bv the Gesellschaft für Elektrotechnische Indus- 
trie in Berlin. Prof. Wedding, who has had a lamp of this 
kind for testing purposes for some months past, gives the follow- 
ing account of it :— 

The Timar-Dreger lamp is a scries-wound twin lamp with 
two pairs of carbons lving parallel and horizontal. The 
positive carbons in both cases are fixed above and parallel to the 
negative carbons. Each of the four carbon holders is fixed on 
а horizontal pivot and can be moved a few degrees on 
the latter (see Fig. 1l). The armature of an electromagnet 
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operates а lever, which enables the positive carbons to lift 
upwards simultaneously at a small angle. 

When the circuit is open, the tips of the positive carbons 
rest on the tips of the negative carbons. Bv closing the 
circuit, the magnet, which is in series with the four carbons, 
lifts the armatures, thus causing the two upper carbons to 
rise. The negative carbons rest upon two copper bars. 
The movement of the two armatures is checked by means of 
an eccentric, set in such a manner as to secure an exact 
horizontal position of the positive carbon parallel to the nega- 
tive one. When the upward movement begins, the arc is 
formed and the craters throw their light downwards in oppo- 
site directions. 


Fic. 3.— FIN AL POSITION OF THE CARBONS AFTER THE NEGATIVE 
CARBON HAS FALLEN TO THE CUT-OUT POINT. 


Fig. 2 gives a view of the. carbons seen from below, when 
looking up into the cover of the lamp. The brackets, with 
their four pivots and the supports of the negative carbons, 
are mounted on a wrought-iron plate, which serves at the same 
time as a reflector. 

Each couple of brackets serves as a holder for the negative 
carbons. The innermost brackets are more or less superfluous 
and are only intended as leads, whereas the outside ones near 
the negative carbon holder act as extinguishers. When the 
negative carbon has been consumed as far as the second bracket, 
it will slip off this latter as soon as it has reached a certain 
length. The lower carbon holder will drop with the carbon, 
thus breaking the arc and extinguishing the lamp. Fig. 3 
shows this last position of the negative carbon. The length 
of the negative stump is about 45 mm., and is entirely de- 
pendent upon the position of the little bracket. 


Fig. 4.— ARRANGEMENT OF CARBONS, WHEN WORKING, 


To secure a good regular light, the positive carbon must be 
alittle longer than the negative, as is shown in Fig. 4, the 
lamp being in its burning condition. The development of 
light from the longer positive carbon can take place without 
difficulty, and without throwing a downward shadow. The 
arc is blown outwards continuously by the electromagnetic 
influence of the current flowing in the two carbons, but 
remains between the tips. 

When renewing the carbons, it is not necessary to make a 
fine adjustment of their length. For instance, if the nega- 
tive carbon is projecting beyond the positive, the lamp will 
burn, and the heat issuing from the crater of the positive tip 
will quickly burn away the negative carbon until the correct 
position has been reached. 
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Fig. 5 shows the cover of the lamp turned down and the 
positive carbons, slanting downwards, resting on the negative 
carbons. In Fig. 6 the closed lamp is shown as a flat deck 
lamp with glass shade. The diameter is 50 cm., and the total 
height is 30 em., of which the shade itself is only about 12 em. 
This latter must be of large diameter in order to secure the 
largest possible amount of light in a horizontal direction. 

During a careful observation of the lamp, lasting over three 
months, no disturbances in the working were recorded. The 
lamp never failed to strike at a pressure of 110 volts. The 


Fic. 5.—Timar DnEGER-LAMP IN A ** CURRENTLESS " CONDITION. 


variation in current, registered by means of accurate recording 
instruments, was about +5 per cent., which is about the 
standard variation observed in other flame arc lamps. There 
was no instance of the arc going out whilst the lamp was in 
normal operation. 

The lamp experimented upon is perfectly stable for a very 
great variation of voltage. This was shown bv the fact that 
the current may be regulated from 11 to 3-4 amperes before 
the are bezins to flicker. At this point the magnet is no 
longer strong enough to lift one or both armatures. As soon as 


Fic. 6.—GENERAL VIEW or TiIMAR-DREGER LAMP. 


the armature falls, the are is extinguished, because the two 
carbons will then be touching each other. But the other are 
will burn much better, as the current has risen to about 6 
amperes and the pressure has gone down to 51 volts at the 
terminals of the lamp. In this case (and also when switching 
on the lamp under ordinary circumstances) it has happened that 
the arc was not immediately formed at the end of the 
carbons, but a little further back. The full development of 
the arc, however, took place about half a minute later. 


The first tests were made with ordinary round flame carbons 
for yellow light ; but, in view of a better distribution of light, 
carbons with an oval cross-section have since been adopted. 
The test results, which are given herewith, were all obtained 
with such carbons, the positive being 13x9 mm. and the 
negative 11 x7 mm. 

The determination of the average specific energy consump- 
tion offers in this case the same difficulty as with the Nernst 
lamp, in which the incandescent filament is in a horizontal 
position. The photometric measurements without the globe 
were taken in three planes through the vertical axis of the 
lamp :— 

1. The first plane being perpendicular to the carbons’ axis. 

2. The second plane at 45 deg. to the carbons’ axis. 

3. The third plane parallel to the carbons’ axis. 

The results obtained are tabulated below :— 


Intensity | Specific energy 


Length | | 
— of Volts. Amps. ] of light,* consumption | Diagram. 
carbon. | 


mean h.c. |per Hefner candle 
| Hemispherical Hemispherical 


—_—— — 


1 170 mm. 945 | 9-95 | 4,609 0-204 watt | Fig. 7 
2 170 mm. 94.3 | 9-06 4,420 0-212 watt Fig. 8 
3 |170 mm. 95.2 | 9-95 4,146 Fig. 9 


0-228 watt | 


This gives an average of 0-215 watt per hemispherical 
Hefner candle (0-239 watt per international candle). Test. 
No. 2, when repeated with a shade of clear glass having 
a diameter of 390 mm. and a height of 100 mm., gave à 
specific energy consumption of 0-24 watt per hemispherical 
Hefner candle (see Fig. 10). 
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Fic. 7.—LIGHT DISTRIBUTION (WITHOUT GLOBE) AT RIGHT ANGLES TO 
THE AXIS OF THE CARBONS. 


The above lamp burned 7$ hours, but has since (owing to a 
better utilisation of space in the casing) been made to burn 101 
hours. 

Instead of two pairs of carbons the lamp can be burned 
with one pair, but in that case the light is onlv projected in 
one direction. Such a lamp will find a ready use for the 
illumination of shop windows. On account of the exceedingly 
flat construction of the lamp, it will be handv for lighting on 
board ships: in the same way it will be specially well adapted 
for building into ceilings. Further, as this lamp is extremely 
simple in construction, defects will be reduced to a minimum. 
It has no small parts, such as wheels, no accurately mounted 
shafts, and therefore faults which originate from dirt and 
deterioration will not occur. The four hinges, on which the 
carbon holders are mounted, are stable and comparatively 
rough pieces. 

The conclusions in Prof. Wedding's Paper, of which the 
preceding is the substance, are fully confirmed bv exhaustive 
tests, which have been made in the electrical department of 
the Norddeutsche Automobil- und Motoren-Aktiengesellschaft, 
in Bremen, under the supervision of the present writer. 

The first series of lamps was built bv the above company on 
behalf of the Gesellschaft für die Verwertung Technischer 


* The intensity of light is given in Hefner units which are equal to 


1:14 English candle: power. 
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Patente of Bremen, which is the sole owner of the Timar and 
Dreger lamp patents, and have already been in constant pub- 
lic use for some time. 

Before, however, dwelling on the practical results obtained 
let us consider the principle of this patent. The two carbons 
must lie parallel, one over the other, preferably in a horizontal 
position and in such a way that the underlying negative carbon 
is somewhat shorter than the positive. In order that the 
overhang remains constant during the burning of the lamp the 
dimensions of the carbons must be experimentally determined 
so as to give the same rate of burning. 

It is easy to see that the position of the carbons is such that 
the upward movement of hot air, created by the heat developed 
фу {һе arc, has neither the tendency to make the arc creep 
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Fic. 8.—1лент DISTRIBUTION (WITHOUT GLOBE) AT 45° TO THE AXIS 
OF THE CARBONS. 


50 


along the carbon nor to blow it out, as would happen if the 
carbons were in a vertical position; therefore, the electro- 
magnetic law only can account for the arc remaining between 
the carbon tips. 

As distinct from other existing lamps (for instance, those 
with carbons slanting downwards) the parallelism and close 
proximity of the two carbons in the Timar-Dreger lamp when 
burning enables the current to create a comparatively strong 
magnetic flux, and the well-known reaction of a flux on a cur- 
rent will icause the arc formed between the carbon tips to 
spread outwards. An automatic regulation takes place which 
ensures a steadv burning between the tips. When the current 


increases, the increased electromagnetic reaction causes ‘the 
4000 
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Fic. 9.—Јлснт DISTRIBUTION (WITHOUT GLOBE) IN THE PLANE OF 
THE CARBONS. 


arc to project outward, but on the other hand, this having 
the effect of increasing the resistance, will bring the current 
back to its normal value and the arc to its normal development. 

In the course of the tests made on arc lamps in Bremen, 
it has been found that the rate of burning of the carbons—i.e., 
the life of a pair of carbons—depends on the quantity of air 
allowed to come in contact with the arc. For instance, with- 
out a shade the lamp burns quicker than with one. This has led 
to а very important improvement being made. Bv casting 
the wrought-iron plate which supports the carbon holders in 
the form of a double arch, a more or less stagnating cushion 
of hot gases is created just above the carbons, the flow of 


fresh air at the carbon tips is thus decreased and the rate of 
burning reduced. Bt ы. лыр 7 Бый Г MORS 
It has also been found that, without any structural change, 
the lamp burns equally well with ordinary carbons, in which 
case the carbons will burn about 16 hours. The lamp can 
therefore be used for indoor lighting. It has, further, been 
possible to simplify the construction in such а way that the 
positive carbon is fastened in an entirely rigid holder; the 
negative holder alone retains an articulation which is used in 
this case both as lighting and extinguishing mechanism. 
Another very small change has enabled this lamp to burn 
equally well with alternating current, both as a flame arc lamp 
and as an ordinary lamp, when it has been noticed that it is 
remarkably free from humming, 


0 
1 NS 


\ 


20 30 40 
Fic. 10.—Ілант DISTRIBUTION (WITH CLEAR GLASS GLOBE) AT 45° 
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In conclusion, we may say that the new lamp marks ап 
Important progress in illuminating engineering, because— 

1. The lamp has no clockwork. 

2. It has no need of а carbon feeding device, which, as а 
rule, is a great source of trouble with nearly all existing arc 
lamps. 

3. The lamp has no blowing magnet. 

4. The amount of attention required is a minimum; even 
putting the carbons in carelessly will, after a short time, not 
prevent the lamp from burning satisfactorily. 

5. The life of an arc lamp depends entirely on the complica- 
tion of its mechanism. This lamp, having practically no 
mechanism, should last longer than any other. 

6. The way in which the arc is formed, as well as the absence 
of any parts of the mechanism below the arc, gives a light 
entirely free from shadows. 

7. The lamp containing two arcs can be directly connected 
ќо a 110-volt circuit. This means a cheaper installation. 

8. Although it has not been possible to check the carbon 
expenditure for each type it is certain that it will not be more 
than in the best known lamps; on the contrarv, in this lamp 
the’ construction enables it to burn the carbons nearly up to 
the ends, which is an advantage not to be under-estimated. 


EFFECTS OF, LIGHTNING AT SEA. 


We have received from Sir Oliver Lodge a newspaper cut- 
ting sent to him by Mr. C. Turnbull, borough electrical engi- 
neer of Tynemouth. who remarks that the phenomenon 
described is a very curious electrical effect which, he thinks, 
may be of interest from a theoretical point of view. 

The cutting, which describes the experience of the master 
and crew of a steamship in the neighbourhood of a lightning 
flash, appeared in the “ Shields Daily Gazette and Shipping 
Telegraph " of January 29th, and is as follows :— 


We have been struck by а comet or a thunderbolt, and our ship is 
disabled," was the report of Captain Davies, the master of the Cardiff 
steamship “ Trafalgar," which arrived at Falmouth yesterday. 

Captain Davies, who has navigated ships for 30 years, had a weird 
story to tell. He said. We were bound from Port Talbot to Bastia with 
coal, leaving port on Wednesday, and we experienced boisterous weather 
with heavy snowstorms. About 8 o'clock this morning we were about 
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10 miles south-west of the Wolf Rock, when the vessel trembled violently, 
and there was a loud sharp report like the explosion of a cannon. The 
foremast seemed а mass of flame, and the whole ship became aglow. 

© At that moment we saw a large fiery body, with a tail about 30 ft. or 
40 ft. long, strike the sea about 20 ft. from us. Its appearance was 
accompanied by a loud hissing noise, and as it disappeared a column of 
water rose in the air. Had it struck the ship I am sure it would have 
spelt disaster for us. | 

“ Directly after what I may term the seizure of the ship, the men 
came running out of the forecastle saying it was on fire. The whole of the 
interior was glowing with a brilliant light. The effect of the phenomenon 
in the engine room was most awe inspiring, the whole place glowing with a 
faint violet light, from which millions of sparks emanated. All the men 
rushed upon deck. 

The second mate happened to be sounding the well at the time, and 
received a violent shock from the steel rod which he held in his hand. The 
phenomenon did not last many seconds. When we had recovered from 
our surprise we looked at the compasses and found them all demagnetised 
and awry. 

In that predicament I decided to put back for the nearest port, but 
ах we were experiencing blinding snowstorms and could get no assistance 
from our compasses, it was a difficult task. At last we picked up the 
Lizard, and by following coasting vessels got into Falmouth, entering the 
port without assistance of a pilot." 

Strange to say, when the compasses were taken ashore they resumed 
their normal condition and were strictly accurate. It is feared that the 
ship has become highly magnetised, and to-day experts will go on board 
to decide how the problem can be solved. 


In regard to the above Sir Oliver Lodge wrote as follows to 
Mr. Turnbull :— 


I am much obliged to vou for kindly sending me the account of a very 
curious phenomenon at sea. It looks to me as if probably a strong flash 
had struck the water near the ship, and that the observed electrical effects 
occurred during the dispersal of the charge thus supplied to the surface 
of the sea. i 

If one gives a spark to a slop-basin full of water, in which some flies are 
immersed, they are convulsed each time the spark occurs, although they 
may Бе quite out of its line. This, оп a small scale, represents what I 
imagine to have occurred. 

That a flash should strike the water in preference to a ship may seem 
surprising, but it agrees with what I have often observed. I have 
known a flash strike the ground near a well-earthed drinking fountain, 
standing solitary in a grass plot, and make a hole in the ground some few 
yards away from it, without striking the fountain. 

I propose to send the article with your letter and a copy of this reply to 
THE ELECTRICIAN. 


THE MEASUREMENT OF THE HIGH-FREQUENCY 
RESISTANCE OF METALLIC WIRES. 


BY DR. J. A. FLEMING, F.R.S. 


In my Paper on “Nome Quantitative Measurements in Con- 
nection with Radiotelegraphy,” read before the Institution of 
Electrical Engineers on December 16th last, I gave a table of 
measurements of the high-frequency resistance of various wires 
and cables, which was reproduced in ThE ELECTRICIAX. for 
December 17th, Vol. LXIV.. p. 382. in a greatly abbreviated 
form. As the table, as published in the proof of the Paper, 
undoubtedly contained some small errors, due either to mis- 
takes in calculation or copying, I have recently had the 
measurements of the high-frequency. resistance of certain 
standard sizes of copper wires taken again, with the differential 
electric thermometer described in that Paper, but with some 


improvements. We have substituted for the coloured water 
in the indicating tube paraffin oil, which, being more mobile. 
creates less friction in the tube. Also great care has been 
taken with the measurements of frequency and alternating 
current. Using every precaution Mr. Dyke has obtained 
for me the figures as given in the following table for the 
high-frequency resistance of Nos. 14, 16, 36 and 40 copper 
wires for the frequencies stated. These high-frequency 
resistances are, of course, for damped oscillations, but the 
decrement of the oscillations was not greater than 0-04 per semi- 
period, and, accordinglv, in this case, as I recentlv pointed out 
in а letter to THE ELECTRICIAN (January 21, 1910, p. 609), the 
correcting factor to convert from damped to undamped resis- 
tance is only about 1-007, and therefore the difference less than 
1-0 percent. Again, the correction for passage of the charging 
current of the condenser through the wire under test is always 
far less than 0-25 per cent., even for the No. 40 wire. 

Accordingly I have placed against the measured value of the 
resistance ratios R'/R the value calculated either by the Russell 
or Kelvin formula for comparison taking R' as the resistance 
for undamped oscillations of the same frequency. In the dis- 
cussion on my Paper at the Institution, although objections 
were raised that I had not applied corrections for the above 
two disturbing causes, none of the speakers mentioned the most 
important element of uncertainty, namely, the change in the 
ratio due to rise of temperature of the copper. Since the rise of 
temperature makes the metal a worse conductor. it causes the 
alternating current to penetrate further in. and hence reduces 
the ratio of high frequency to steady resistance. In pre- 
determining the value of this ratio bv the Russell formula, we 
have to adopt a certain value for the resistivitv p. and 1t 1s 
clear that this must be the resistivity at the time when the 
resistance measurements is made. The value of J should, 
therefore, be calculated with p— 1,700 at least, and probably a 
higher value. It is clear, therefore, that we must know the 
precise value of this resistivity before we can obtain any very 
exact value of the predetermined ratio corrected for damping. 

It will be seen, however, from the figures in the appended 
table that a very fair agreement now exists between the values 
of the high-frequency resistance, predicted by the Russell or 
Kelvin formule. for straight round sectioned metallic wires, 
and the results of actual measurement made with my apparatus. 
I have no doubt that with further precautions to ascertain the 
exact temperature of the copper wire, the agreement will 
become still better. For the benefit of those who may repeat 
these experiments, I should mention that no good results can 
be obtained with damped oscillations unless the oscillatory 
current is kept constant by an air blast on the spark-gap—a 
fact I have repeatedly pointed out and advised. 

No doubt when the importance of this comes in time to be 
appreciated. it will be generally adopted, and my priority in 
its suggestion probably ignored. but nevertheless it is a very 
important condition of success. Again the high-frequeney 
current must be measured with a thermo-electric hot wire 
ammeter, made as described in my Paper, and in view of the 
utility of such an ammeter I have arranged with Mr. R. W. 
Paul to manufacture them. 


R. M. S. value Mean value of 
in amperes continuouscur- 
rent required 
to balance A 
current А’. thermally = A. 


Value of Fre- 


| quency 
i љам" п. 


Bare No. 14 S. W. G. 


Conductor tested. of the high- 


frequency 


copper wire............ ]1:33 535,600 6:2 15:0 
Diameter, d= 0203 m. 14:68 900,C00 62 17:08 
Bare No. 16 S. W. G. 

copper wire . 8:54 475,900 7`09 | 15:15 
d= 0:1026 ст. ............ | 8:59 485,C00 7°89 | 16:82 
Bare No. 36 S. W.G., | 

copper wire | 2:05 510,000 1:92 1:93 
d= 00193 om | 1:38 8Е0,000 1:92 1:98 
Dare No. 40 S.W.G. | 

copper wire. , 0:86 &80,C00 1:2€5 1:25 
d—Q012ctm. ....... ....! А fas e M 


Measurements of High-frequency Resistance of Various Straight Copper Wires. 


— gee — = ee 


Rati Measured Calculated value of 
E ratio of the the rate of the 
T ii © resistances resistances R/ R for Remarks. 
AIA. Jj R TAN undamped oscilla- 
pid | R A' tions of frequency a. 
| | Ratio R' R calculated 
| 242 | 9't5 5:92 buy tirst three terms 
| 215 Teg | 1:60 of Russell formula 
i R' EM 
214 457 4:53 R 11 32 U 
| d | ы | W ) taking р 1,700. 
1005 10 — 1:02 \ | 
1:05 1-6 | 107 | Caleulated by inter- 
| | | polation from Kel- 
0:69 098 | 1:005 Vin Ber, Bei formula. 
| 
eee eee | ose 
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With the aid of these instruments there is no difficulty now 
in making such measurements of high-frequency resistance and 
current as will enable а radiotelegraphist to measure the power 
dissipated as heat in antenna, or in other radiotelegraphic 
circuits. | 

In the calculated values of R'/R in the above table, the values 
for the No. 14 and No. 16 wires are obtained by the first three 
terms of Dr. Russell's formula, and in the case of the No. 36 and 
No. 40 by means of Lord Kelvin’s Ber and Bei formula inter- 
polating from values calculated by Prof. Magnus McLean. 


FOR CAPSTAN AND CONTROL 
IN INDIA, 

Apparatus designed to meet special requirements in tropical 
countries generally pos: ess interest ing and novel features. The feeder 
pillars, one of which is shown in the accompanying illustrations, 
which were manufactured at the General Electric Co.'s Witton Works 
for use in India, are no exception in this respect. 

The problem the dcsigner had to solve was to arrange the complete 
switchgear for the control and efficient protection of direct-current 


FEEDER PILLARS 
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Fic. 1. VIE w or THE STARTING PILLAR SHOWING LIGHTNING ARRESTERS. 


15 H.P. capstan motors. The switchgear consisted of a double-pole 
main switch, double-pole fuses, drum-type controller, starting re- 
sistance, choking coils, lightning arresters and sealing ends for the 
lead-covered motor cables in a cast-iron pillar. Weight and dimen- 
sions had to be kept within certain given limits to admit of trans- 
portation without dismantling. Only such material could be used 
as would stand the very trying climatic conditions ; for instance, no 
fibre, presspahn, nor even slate could be employed. Particular care 
had to be takon to prevent the ground moisture from rising into the 
pillar, but at the same time efficient ventilation had to be provided 
to carry away the heat generated in the starting resistance. Further- 
more, the pillars had to be absolutely safe against the torrential! rains 
which fall periodically. As the pillars were to be operated by natives. 
they had to be what is generally termed ““ fool-proof," a further 
difficult condition. The problem, however, has been solved in a 
thoroughly satisfactory manner and to the entiro satisfaction of the 
customer. 

Reference to the accompanying illustrations will show that the 
pillar is provided with two doors, one at each of the short ends. One 
of these doors gives access to the choking coils, main fuses and light- 
ning arresters, the other to the controller and main switch. The 
choking coils and the main fuses, which are of the well-known G.E.C. 
porcelain bobbin type, are mounted on a white marble slab reaching 
&cross the whole width of the pillar, thus separating effectively the 
fuses amd lightning arresters from the rest of the gear. The lightning 


arresters are of the short-gap magnetic blow-out series-resistance 


type, they are contained in boxes, and are mounted on the sides of 
the pillars right and left of the choking coils. 


The bottom of the pillar is separated off from the cable trench by 
a diaphragm of boiler plate; through which the lead-covered cables 


-are brought by means of brass-screwed glands made tight with steam 


packing. The controller is placed on this diaphragm, and, as it 
stands at a right angle to its actuating shaft, bevel gearing has to be 
employed for its operation. 

The controller itself possesses several novel features ; for instance, 
only micanite is employed as an insulating material. The drum con- 
sists of solid iron castings clamped on to a square steel shaft covered 
with a thick coat of micanite, which is claimed to make it far superior 
in every respect to the drum frequently used, where sulphur is em- 
ployed to fix the drum castings on to the shaft. ar to the asbeston t 
and ambroin drums put on the market, particularly by Continental 
makers. As one of the advantages of this new type of drum, it 
might be mentioned that it has the smallest possible air-gap in the 
path of the magnotic lines, thus considerably increasing the efficiency 
of the magnetic blow out. The contact fingers are arranged similarly 
to the drum casting. — on а micanite shaft—with which they form a 
self-contained unit that can be removed as a whole for inspection and 
overhauling. The blow-out coil is of very ample proportions, and 
keeps quite cool with the normal current passing permanently, 
giving а strong field even with the no-load current of the motor. 

The double-pole main switch, of the magnetic blow out laminated 
brush type, is mounted on a white marble base, which is bolted on 


Fig. 2.— VIEW OF THE STARTING PILLAR SHOWING CONTROLLERS. 


one side of the pillar near the controller, with which it is mechanically 
interlocked in such & way that it cannot be opened unless the con- 
troller is in the off" position and if the controller drum should be 
turned for inspection purposes, while the switch is ''off," it is impos- 
sible to close the switch. The actuating shafts of both the main 
switch and the controller penetrate the door of the pillar, and a 
further device is provided which securely locks this door as long as 
the main switch is on.“ It will be seen, therefore, that to open the 
door of the pillar it is necessary, firstly, to switch off the controller, 
secondly to open the main switch, and thirdly to remove tho switch 
handles as well as the controller handle. These handles can, of 
course, only be removed in the off position. 

The starting resistance is lodged in the top part of the pillars under 
the cover, so that the heat generated is freely radiated by the covers. 
Furthermore, ventilating slots are provided in the pillars themselves 
near the bottom and under the cover. "The slots near the bottom 
are slanting upwards and inwards at à steep angle to prevent rain 
water drifting in, while the upper slots are sccurely protected by the 
overhanging edges of the cover. 

The resistance itself is of the cast-iron grid type. The individual 
grids are threaded on micanised steel rods and are insulated from 
each other by mica washers. All connections are bolted. Finally, 
attention might be drawn to the easy accessibility of all parts, which 
will undoubtedly be appreciated by the men who have the handling 
and care of the gear. 


CRYSTAL RECTIFIERS FOR ELECTRIC CURRENTS 
AND ELECTRIC OSCILLATIONS (IRON PYRITES.)* 


BY С. W. PIERCE, 


Summary.—"The author here continues the account of his experiments 
on crystal rectifiers, A curve showing the rectifving action of iron 
pyrites is given, and the results are compared with those. obtained with 
molybdenite. 


In previous instalmentsf of this article the writer has given an 
&ccount of some experiments on the rectification of small alternating 
currents and oscillations by carborundum, anatase, brookite and 
molvbdenite in contact with solid metallic electrodes. During the 
progress of these experiments L. W. Austinj has independently 
made similar experiments on rectifiers consisting of silicon, carbon 
and tellurium in contact with steel or aluminium. These rectificrs 
have met with highly successful application as detectors for the 
electric waves of wireless telegraphy. The present note describes 
an experiment on the rectification of alternating currents by iron 
pyrites in contact with copper. 

Recently. Mr. Melville Eastham, of the firm of Clapp & Eastham, 
of Boston, has presented the writer with some specimens of iron 
pyrites that rectify much more strikingly than the specimens first 
studied by Braun,$ and compare favourably with the results obtained 
by the writer with carborundum, anatase, brookite and molybdenite. 
One of Mr. Eastham's selected specimens was used in the present 
experiment. The fragment of iron pyrites was held in a clamp- 
holder, and a copper rod was brought into adjustable contact with 
an exposed portion of the pyrites. With a careful adjustment of 
the contact at particularly favourable spots of the pyrites the device 
Is a very sensitive detector of electric waves. 

The rectifying action of the pyrites is shown by the current-voltage 
curves in the diagram herewith, in which the current through the 
rectifier is plotted against applied steady voltage. The upper curve 
gives the current when the voltage is applied in one direction ; the 
lower the corresponding current when tho voltage is reversed. As 
was the case with all the solid rectifiers thus far investigated, the 
writer finds that. for some adjustments of the contact the greater 
current is from the copper to the crystal and for other adjustments 
(. g., with a different pressure or at a different point of the crystal) 
the greater current is from the erystal to the copper. With a fixed 
adjustment, however, and at a constant temperature the current 
under a given applied voltage is quite constant. With the adjust- 
ment of the contact of the rectifier undisturbed, an oscillogram was 
taken of the current through the rectifier with a 60-cycle applied 
alternating voltage. The oscillographic apparatus (described in a 
former article) makes use of a Braun’s cathode tube ; in the present 
experiment, these coils had a resistance of 43-2 ohms, while in the 
previous experiments the resistance of these coils was 436 ohms. 
The inductance of the coils in the present experiments wes also less 
than that of the coils previously employed. The diminution of the 
Inductance and resistance of the deflecting coils, although resulting in 
a decreased sensitiveness of the oscillographic apparatus, improves 
the rectification and reduces the masking effect that large series 
inductance and resistance have on any slight change of phase relations 
that might accompany the use of the rectifier. 

In taking the present oscillogram, three exposures were made on 
the film: first, en exposure of 20 seconds, with the circuit open, to 
give the axis of no current; second, with an applied alternating 
voltage of 5-78 R. Il. S. volts, and with the rectifier in the circuit an 
exposure of two minutes was made (this gave the rectified cycle, 
consisting of an upper loop for a half period and a nearly straight 
Jine with a slight downward depression for the next half period) ; 
third. the rectitier was replaced by an ohmic resistance (the ** equiv- 
alent resistance“) selected to make the maximum deflection, as seen 
on the luminescent sereen of the cathode tube. agree with the maxi- 
mum deflection obtained with the rectifier in circuit. This exposure 
(of one minute) gave an approximately sine curve. The maximum 
rectified current was 21-7 milliamperes. 

Except. for a slight “ building up” segment in rising from the 
zero axis, the upper loop of the oscillograph curve for the rectifier 
is the same as that obtained with the substituted resistance, chosen 
to give an equal deflection. This means that the pyrites introduces 
no phese changes in this part of the evele other than those intro- 
duced by a resistance. Also in the lower loop of the reetified cycle 
the maximum leads the negative maximum of the voltage-phase 


* Abstract of an article in the “ Physical Review." 

T Pub ELECTRICIAN, December 24, 1909, р. 125, and December 20, 1907, 
b. 374. 

t Тнк ELECTRICIAN, May 28, 1909, p. 265. 

S Pogg. Ann." Vol. CLIII., p. 556, 1874. 


Illustrated in Fig. 2, p. 425, THE ELECTRICIAN, December 24, 1909. 
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cycle, and the amplitude of the negative rectified cycle is only one- 
twelfth that of the voltage-phase cycle. As the measured value of 
the lead (13-6 deg.) of the negative maximum of the rectified cycle 
ahead of the voltage-phase cycle agrees with the calculated value 
within the limit of error of measuring the original photograph, it 
may be concluded that in the ncgative loop also the current through 
the rectifier has the same phase as it would have if replaced by a 
resistance producing the same amplitude. 


Comparison of the Iron Pyrites Rectifier with Molybdenite.—In the 
present experiment a larger rectified current. was obtained with the 
iron pyrites rectifier at practically perfect rectification than was 
obtained with the molybdenite rectifier. The apparent advantage 
of the pyrites rectifier arises in tho employment of the deflecting 
eoils of smaller impedance in the present experiment. A compari- 
son of the prent current-voltage curves with the corresponding 
curves for molybdenite* shows that the molybdenite in the adjust. 
ment at which it was there used is a better roctificr than the iron 
pyrites at the adjustment at which it wes used in the present experi- 
ment. The writer has tried several difforent adjustments of the two 
rectifiers with tho result that the molybdenite was the more sensi- 
tive as a rectifier for alternating currents. It is quite possible, 
however, that a comparison of other specimens of the two minerals 
may lead to the discovery of specimens of iron pyrites superior to 
the molybdenite. I should say that the two minerals have pro- 
bably about cqual capabilities as detectors for electric waves. 
although up to the present I have not found the pyrites detector 
quite so casily adjusted or quite so rugged as the molybdenite 
dctector. 

We are apparently dealing with the same kind of a phenomenon 
in the case of all the crystalline substances used as detectors for 
electric waves. If we may accept the evidence obtained in the 
experiments on molybdenite, this action does not take place through 
the intermediation of thermo-electricity. The fact that all the 
crystal rectifiers have also large thermo E. I. F.s against the 


Milliamperes, 


3 


common metals may be due to the fact that rectification and 
thermo-electricity have a common basis, For example, if we suppose 
that the surface of separation of two conductors has such a character 
as to permit the passage of electrons more easily in one direction 
than in the opposite direction. the boundary will act as a rectifier 
for alternating currents; it will also give rise to a thermo F. M. F. 
when heat is applied to the boundary, provided the velocity 
of the electrons is increased with an increase of temperature. 
This is merely given as a suggestion of опе way in which the phe- 
nomena may be correlated. Further experiments arc in progress, 


— — ЎУЫ 
EQUITABLE CHARGES FOR TRAMWAY SUPPLY. 


In our last issue we gave an account of the discussion at 
meetings of the Institution of Electrical Engineers in London 
and Manchester, in connection. with Mr. Yerburv's Paper on 
this subject. We give below an account of the discussion 
which took place when Mr. Yerbury read his Paper before the 
Leeds loca] section. An abstract of the Paper appeared 
in our issue of January 28th. 

Mr. A. J. Скіра (Sheffield) remarked that Mr. Fedden had asked 
him to mention that if in Sheffield the two stations had been com- 
bined, and if the profit which the tramways department. had applied 
to the relief of rates had been. devoted to bettering the whole of 
the Corporation business, it would have been to the advantage of 
the ratepayers. Cheap power and cheap tramways were as great. а 
boon as low rates. With regard to combined stations the speaker 
thought they could afford to supply tramways a little more cheaply 


* THE ELECTRICIAN, loc. cit. 
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than they did in the ordinary way, because the peaks on the two 
kinds of supply did not occur at the same time. If the electricity 
department had to supply 13,000,000 units they could do it at about 
0-55d. per unit on the high-tension side. It was impossible to differen- 
tiate between one consumer and another; but it might be possible to 
differentiate between classes. Mr. Rider had said, The only true basis 
on which to charge is the load factor basis temperrd by the diversity 
factor." Difficulties might be met with in that way, but they could 
partly be got over by treating the consumers as classes and apply- 
ing the maximum demand principle for lighting. ordinary power 
and tramways. He agreed in the main with the points the author 
raised, viz., with fixed charges and management charges being based on 
the tramway requirements, and also with the allocation of the running 
costs. The profit of 3 to 5 per cent. on the running costs was rather 
small, but it should be left in the bank. 

Mr. R. L. AcraND (Chesterfield) thought that some of the figures in 
the Paper applied very much more to the larger undertakings with load 
factors considerably higher than in smaller systems, as at Chesterfield. 
There the tramway peak load came on a Saturday night, right on the 
top of the lighting load. Taking the author's basis of calculation, the 
speaker found that the price charged at Chesterfield should be 1-14. per 
unit, as against 1-25d. per unit, the amount actually charged to the 
tramways department. 

Mr. R. Marsu thought the author had raised an interesting point in 
regard to the wages and salaries of the staff. These wages were charged 
to the units generated, although the staff ме, < often employed on work 
which would be carried out by other employés in a separate tramway 
Btation. 

Mr. I. F. FAwcETT said that as the fixed charges would come to а 

considerable amount, if the profit was fixed at 3 or 5 per cent. on the 
running costs it would only amount to a small percentage on the total 
cost and would not leave any margin. 
Councillor FENTON (Sheffield) regarded the matter from a layman's 
point of view. The question whether some consumers would only pay 
the cost of generation and the question of large consumers who could only 
be obtained by offering а supply at less than the total cost appealed 
very much to the ordinary user. It had been generally discussed by 
the users of electric light whether they were not paying for some of the 
deficiencies of other users. Mr. Cridge, in referring to the matter, 
suggested that one should not burden these power charges with amounts 
due to old plant. If not, however, to power consumers why to private 
users of electric light ? It appeared to the speaker that in many cities 
it wasimpossible for tramways to give cheap rides because of the high cost 
of electrical energy. The fact of the matter was that the tramways 
were a source of great revenue and the Corporations wanted to turn the 
lighting departments into paying concerns. Mr. Cridge had offered а 
high-tension two-phase supply at 0:554. per unit, but it would not pay 
the tramway department to take it even at that price, after allowing 
for transmission losses. 

Mr. WARDALE agreed with Councillor Fenton that the supply authori- 
tics had the tramway undertakings fast and knew there were profits to 
be made. The proposition was unsound that because one department 
was making a profit it should help another on. It was unfair for the old 
lighting consumers, who had helped the electricity undertaking in its 
early days, to be burdened with the heavy charges on the original plant. 

Mr. H. DickiNsoN (Leeds) did not agree with the author that the 
maximum demand principle was the fairest system of charging, and that 
the majority of municipal supply tariffs were based on this system 
whereby all consumers were supplied on the same terms. The author 
argued that everyone ought to be charged on the same basis, but on the 
following page he immediately claimed the preference for the tramways 
department. The speaker also disagreed with the statement “ the 
generation of electricity is the same no matter what use is made of it.” 
No one had ever been able to prove what an equitable charge was, and 
surely it came down to the price one could obtain. "There was no doubt 
at all that in supply undertakings they got a higher price and a higher 
profit for lighting than for power, for the simple reason that there was 
less competition. People wanted scarcely any light at all in the summer, 
80 it did not pay them to instal their own plant, but in the case of power 
it was different. The author said these extra charges were imposed on 
certain customers, notably on tramway authorities; it could also be 
shown that they were inflicted on the lighting consumers. 1t was simply 
a business transaction, and consequently the charges varied according 
to what the customer was prepared to pay. The supply authorities were 
perfectly justitied in getting as much as they could. He was not arguing 
in the slightest degree that the author's figures or contentions were not 
correct ; in fact, he (the speaker) believed that in many cases the electric 
light authorities were charging for their supply a higher price than that 
at which the energy could be produced by the consumers. That was 
only part of the argument; a very good case could be made out for 
charging a higher price than on the equitable basis, since in this way it 
was possible to develop a power business that was of benefit to the town. 
It tended to bring people to the town where the cheap power supply was, 
and ultimately the business would expand and they would be able to 
produce at a cheaper rate, because the power and the lighting business 
would expand to a much greater extent than the tramway business; the 
quicker this development the lower the price would become. Conse- 


quently they could then afford to sell power at the present price, but in 


the meantime they would, by this means, have developed a considerable 
business. Under these conditions, if the lighting authority charged the 
higher price. it made no difference, for the money had not gone out of 
the corporation's pockets ; it had only been transferred from one pocket 
to the other. The town had got the benefit either in the lighting or the 


tramway department, and it had also got this large power business. He 
believed that in Manchester they had adopted this policy. It might be 
that they were selling energy to some power users at too low a rate, and 
he was of opinion that this could be overdone. He also thought it was 
n fair to say that the tramway load was anything like a non-fluctuating 
oad. 

Mr. W. N. Y. Kina (communicated) thought that as a high load factor 
and a large consumption conduced to the cheap production of electrical 
energy, it was reasonable to expect that a tramways system (of any but 
the smallest size) should be charged on the lowest scale, for it compared 
favourably with ordinary lighting and power consumers in respect to 
these two items. From the tables given this did not seem to be the case. 
It was only fair, however, when estimating & price, to allow for such 
changes as were liable to occur in the cost of coal, &c., and the benetit 
of any doubt should be on the side of the supplier, as the sale was his 
main, if not sole, source of revenue. A very slight decrease: in receipts 
would involve a much more serious loss than a corresponding over- 
estimate to users of the energy, as in the latter case the cost of energy 
was probably a much smaller proportion of the working expenses. І 

The CHAIRMAN, Mr. W. M. Rogerson (Halifax), agreed in the main with 
the author. There was no doubt that in a large number of towns the 
tramways departments were overcharged. In February, 1908. the 
borough accountant and the speaker went into the question of charges 
at Halifax and suggested practically the same method that Mr. Yerbury 
adopted in his Paper. They separated the capital charges which were 
distinctly applicable to either one or the other system; t en ascertained 
the demand on each system and the capital charges common to both ; 
these latter were divided pro rata with the demand. They next took 
the works costs, added interest and sinking fund pro rata to the capital 
outlay, and found that the charge to the tramways would be 1-32d. per 
unit, as against 1 ,',d., the actual price being charged. One must, how- 
ever, allow something to the tramways for they were a valuable asset. 
He congratulated the author on his load curve. Perhaps in Sheffield 
they had no very heavy gradients and a very quick service of cars. The 
author stated the Halifax load factor at 20 per cent. : the speaker made 
it 18 per cent. At any rate the load factor on the lighting and power 
supply was a trifle higher than on the tramway supply, so that on the 
load-factor basis they ought to be receiving on the average less for light- 
ing and power per unit than for the tramway current. As a matter of 
fact, the averge price came out at 1:8d., for lighting and power, while 
for the tramways it was 114. per unit. 

Мг. H. E. YEnBuRY, in reply, said Mr. Cridge practically admitted 
that their power consumers were not charged a proportion of the capital 
expenditure on the entire undertaking, but only on the plant at the 
new station. This policy undoubtedly brought additional revenue, but 
it appeared to be hardly fair to many consumers, who got no reduction 
in price although the generating costs һай been reduced by more than 
one-half by the acquisition of the power load. In regard to the offer to 
supply high-tension current at 0-55d. per unit, he had no hesitation in 
saying that it would not pay the tramways to accept it. There was 
nothing exceptional in the load curves submitted and which had not been 
specially chosen. Throughout the Paper he was only dealing with what - 
might be called moderately sized stations taking over two million units 
per annum. Mr. Fawcett suggested that 3 to 5 per cent. profit was very 
small. At Manchester and also at Bradford the percentage determined 
by the supply department was only 3 per cent. on their works costs. He 
agreed with Mr. Wardale that, if anything, the oid lighting consumers 
should have the preference, and not the new consumers. It seemed to be 
absolutely unfair to charge new consumers a lower price than older ones 
who had been on the mains 10 years, and who had to pay the very high 
original standing charges on the whole of the plant. As to phraseology, 
he had merely put forward that the generation of electricity was the 
same in all cases. He did not say that it had no greater value for 
any specifle purpose, and he agreed with Mr. Dickinson in that 
respect. The text of the latter's remarks appeared to be the policy of 
get all you can. It was a very business-like policy, but at the same time 
the speaker failed to see why there should be such a great difference 
between the respective customers. For instance, the price charged per 
unit to tramway departments varied to an enormous extent. At Staly- 
bridge they were charged no less than 170 per cent. above the total 
works cost, including management, rents, rates and taxes. At Halifax, 
the tramways department was debited with only 10:5 per cent. in 
excess of the total works costs. There was not such divergence in the 
interest and sinking fund charges at these two places to cause that great 
difference in selling price. He was pleased to hear that Mr. Rogerson 
agreed with the general principles set out in the Paper. With regard to 
the suggested profits of 3 or 5 per cent. by the supply department, in no 
case where over half a million units were required by the tramways 
should they pay more than Id. per unit. 
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ELECTRICITY SUPPLY TABLES AND DATA. 


The first of the valuable Series of comprehensive Tables of Statistical 
and Engineering Data relating to Electricity Supply Undertakings of 
the United Kingdom for Lighting, Power and Traction was published 
(Gratis) with the issue of The Electrician °° for Dec. 31. This 
Supplement (Table III.) dealt with the Electric Power Undertakings 
and included Sketch Maps of each of the areas covered by the powers 
acquired by the respective Companies, corrected to date. 

The second, third and fourth Tables (Tables IV., V. and VI.), 
giving complete Engineering Data of the Electric Tramways and 
Railways of the United Kingdom, were published (Gratis) on 
January 14. The fifth (Table I.), giving details of Electricity 
Supply Undertakings without Tramway Load, was published 
(Gratis) on January 21; the sixth (Tables Ia. and II.), dealing with 
Electricity Supply Undertakings with Combined Lighting and 
Traction Load, and with Towns taking Electricity Supply in Bulk, 
was published (Gratis) on January 28. On February 18 will be 
issued (Gratis) a Complete Index to the above. - 

Tables VII. and VIIL, giving details of Electricity Works and 
Electric Tramways and Railways in the Colonies, and at some im- 
portant places abroad, is issued (Gratis) with the current number of 
“The Electrician. '' 


LIGHTING CONSUMERS AND CHEAP 
POWER SUPPLY. 


The opinion is undoubtedly heid by many people—and 
perhaps not unnaturally—that recent developments of 
cheap electric power supply are to the detriment of light- 
ing consumers. Tn this connection emphasis is frequently 
laid on the hardship inflicted on lighting consumers who 
supported the undertaking in its early days, and who, in 
later years, are shown little consideration, whilst any 
reduction in tlie cost of generation and of capital charges 
is utilised for attracting new power consumers at specially 
low charges. It must be remembered, however, that the 
old consumers did not adopt electric light altogether from 
philanthropic motives, the cost of light has become much 
less in recent years, and it can be shown that they are not 
being treated unfairly. It is also interesting to notice the 
argument recently put forward in support of cheap power 
supply by Mr. H. Dickinson, of Leeds, at a recent meeting 
of the local section of the Institution of Flectrical Engi- 
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neers. Mr. DICKINSON maintains that a very good case 
can be made out for the present policy of those under- 
takings which charge a price higher than on the equitable 
basis for current supplied to tramways and lighting con- 
sumers, since in developing power supply, by offering 
cheap current, business is attracted to the town ; and ulti- 
mately the undertaking, when it has obtained a very large 
load, is able to supply other consumers at a much lower 
price. To attract manufacturers by offering cheap power 
has, as is well known, been the avowed policy of the West 
Ham Corporation during recent years, and it has met with 
no little success. | 

Considerable difficulty would undoubtedly be experi- 
enced in justifying to non-technical persons the supply of 
electrical energy to particular power consumers at a price 
per unit of, say, one-sixth that charged to users of 
electric light. Apart from the considerations mentioned 
above, however, there is no doubt that lighting consumers 
are, as a rule, not penalised by this policy, and, in faet, 
they may obtain considerable benefit from the improved 
load factor and reduced cost of generation resulting from 
the additionalload. In this connection the case of West 
Ham is well known to our readers. In the year ended 
March 31, 1906, tlie output of lighting units was about 
three times that of power units, and the average prices 
obtained were 331d. and 1:34d. per unit respectively. As 
a result of considerable reductions in the charges the 
average price obtained for power for the year ended last 
March was only 0:594. per unit, and notwithstanding that 
the output of units at this average price was no less than 
four times the energy sold for lighting, the lighting con- 
sumers, far from being penalised, obtained current at a 
mean price of only 272d. per unit—a considerable reduc- 
tion compared with the figure in 1906 — whilst the net surplus 
shown by the undertaking incieased by nearly £1,300. 

It must not be overlooked that if a power station sup- 
plies a purely lighting load, although the works costs may 
be moderately low, the total cost of supply must always 
be high, since with a load factor of, say, from 10 to 12 per 
cent. the capital charges must remain a predominating 
feature. The price at which electrical energy can be sold 
in such a station, after a certain point has been reached, 
Is, therefore, practically fixed in spite of increased output. 
It is only by utilising the plant and mains to better 
advantage that further reductions in price can be sought. 
For the best results to be obtained, the lighting load must 
take second place to the power load, and if such a propor- 
tion between the two outputs is to be achieved it can only 
be by offering sufficient inducement to power users. 

The argument 1s frequently put forward that it must be 
unprofitable to supply any consumer at a lower price than 
the average works cost per unit. This, however, is by no 
means the case, as the following example will show :— 
Suppose we consider a station supplying one million units, 
and that the total costs fexcluding capital charges) are 1d. 
per unit. Ifa large power user—or several large power 
users—can be obtained so that the total output becomes 
two million units, and the costs are reduced to 07d. per 
unit—a not unreasonable assumption—it will be found 
quite profitable to supply current to those large power users 
at even 0:64. per unit. If the figures are worked out it 
will be found that the additional output has increased the 
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costs of generation and distribution by £1,667, whilst the 
additional revenue (at 0:64. per unit) is £2,500, showing a 
gross profit of £833 on the new output. If no extra 
capital were required for the additional load, the latter 
being on the restricted hour system, this surplus would be 
a clear gain to the undertaking. Taking, however, the 
more general case where extra plant of more modern type 
is laid down at, say, £30 per kilowatt, including mains, 
the capital charges on the basis of 7 per cent. per annum 
(assuming a load factor of 50 per cent. for these large 
power consumers) will be seen to be £480. The net result is 
that although the large power consumers have paid for 
their current at less than the average total works costs 
per unit, the undertaking benefits to the extent of £353 
which sum may go towards reducing the price paid by 
lighting consumers or else towards the reserve fund for 
the whole undertaking. 

These figures have only been used as an illustration 
but the criticism may, perhaps, be raised that a load 
factor of 50 per cent. is unlikely. The case of Manchester 
was referred to in the discussion, mentioned above, as an 
example of unprofitable supply to large power users, but 
it may be pointed out that Mr. 5. L. Pearce stated recently 
that the load factor of the industrial power supply at his 
Stuart-street station was estimated at not less than 60 or 
70 per cent. A very clear statement on this subject of 
cheap power supply was given by Mr. PEARCE in his 
presidential address last year to the Municipal Electrical 
Association, in which he justified the poliey pursued at 
Manchester, and showed that as the power load grows 
there will be а broadening of the basis over which all fixed 
costs are spread and a general decrease in tle cost of pro- 
duction. As a result, to quote his words, “ Lighting 
consumers must inevitably benefit in a lowering of the 
lighting tariff, and this is an answer to the criticism that 
the lighting consumer is subsidised for the benefit of the 


doubtfully valuable power consumer." 


REVIEWS. 


(Copies of the undermentioned works сап be had from THE ELECTRICIAN Offloe port 
free, on receipt of published price, adding 8d. for books published under 3s. Add 
10 per cent. for abroad or for foreign books.) 


— жшн» 

Le Pyrométre Thermo-Electrique pour la Mesure des Tem- 

pératures Blevées. By Н. Pécurvx. (Paris: Gauthier-Villars.) 
Pp.184. Fr.3. 

All workers in pyrometry have felt indebted to Prof. Н. Le 
Chateliér and Dr. О. Boudouard for their able book on High 
Temperature Measurements," and English and American 
workers even more so to the translation and amplification of 
this book by Dr. Burgess, of the Bureau of Standards, Wash- 
ington. Prof. Pécheux's book, dealing as it does with thermo- 
electric pyrometry, is necessarily. and we may say unfavour- 
ably, brought into comparison with the above-mentioned work, 
especially as а large number of the illustrations and one of the 
diagrams are taken directly from it. E 

All workers are agreed that the platinum/platinum-rhodium 
(10 per cent. rhodium) couple is the most satisfactory thermo- 
couple, both from the point of view of accuracy and permanence 
when subjected to prolonged heating, but the steady rise in the 
price of platinum has made many observers consider the ad- 
visability of employing cheaper metals for thermo-couples. 
Prof. W. Н. Bristol, in America, has developed a cheaper or 
base metal couple, but, unfortunately, has not published any 
of his researches on the subject. As far as we know, Prof. 
Pécheux is the first worker who has published in book form the 
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result of his researches on a series of base metal couples, such 
as nickel and copper, nickel and iron, copper-nickel and 
copper, &c. | 

His results show that a thermo-couple made of pure 
nickel and copper is satisfactory if certain precautions are 
taken. The nickel wire must be homogeneous and of a high 
degree of puritv (in the couple whose constants are given the 
impurities were : copper 0-2 per cent. and cobalt 0-15 per cent.). 
The couple should be annealed in a non-oxidising atmosphere 
for three hours before standardisation. A couple made in this 
manner will remain constant over a long period, provided it 
is not heated above 920°C. 

Prof. Pécheux, in an interesting temperature curve, brings 
out the molecular change points in the metal, these points 
occurring at 235°C. and 390°C. He has calculated the 
parabola allowing for these points, and finds that the experi- 
mental results agree with the formule to within the following 
limits—viz., from 0° to 235° within 4°C., from 235? to 390° 
within 1°C., from 390° to 1.040? within 1°C., with the exception 
of 390° to 460°, over which they only agree to 6°C. 

A long analysis of the copper-nickel and pure copper couples 
shows that constantan (copper 60 per cent., nickel 40 per cent.) 
against copper is the most satisfactory of these cheaper alloy 
wire couples. 

We do not agree with the author in grouping the platinum/ 
platinum-iridium couple with these baser couples, for ex- 
perience shows it to be practically as reliable as the platinum/ 
platinum-rhodium couples up to 1,000°C. 

Glancing at the book as а whole, one feels that the author 
is not in touch with a great deal of modern pvrometric 
work. He condemns the resistance pyrometer as being far 
too delicate for industrial work, and states 1t is accurate only 
up to 600°C. He makes no mention of the well-known Wanner 
and Féry pyrometers. In discussing galvanometers no mention 
i» made of the very satisfactory pivoted forms of millivolt- 
meters in general use, nor is any mention made of some of the 
excellent German and English thermo-couple recorders. The 
work almost entirely lacks references, by means of which the 
reader can refer to original memoirs. 

If, however, the hook stimulates further research on the base 
metal couples it will have served a useful purpose. 

R. №. WHIPPLE. 
Dynamos and Motors. Direct-current and Alternating-cur- 


rent Machines. By Ww. FRANKLIN and Wm. Esty. (New 
York : The Macmillan Co.) Pp. viii, —484 $4 net. 


This book is intended as a text-book for colleges and tech- 
nical schools, and professes to deal in a simple physical manner 
with dvnamo-electric machinery, as apart from such subjects 
as distribution, wiring and electric lighting. In addition to a 
section. devoted to introductory matters, there are sections 
relating to direct-current generators and motors, elementary 
theory of alternating currents, alternating-current generators 
and motors, and station arrangements and operation. 

The information contained in the book is, on the whole, 
reliable and correct. The treatment of some of the subjects, 
however, seems to be rather too superficial for such a book. 
In a work on dvnamos and motors it is natural to expect more 
than one расе to be devoted to armature windings. The 
chapter on transformers, too, might well have contained a 
short section on magnetic leakage; the circle diagram for the 
induction motor might well have been given, and we think, 
too, that more mention should have been made of the power 
factor of induction motors. On the other hand, the section 
devoted to switchboards, &e., might have been omitted in a 
physical treatise, for it simply consists of descriptive matter. 
In man cases the reader is referred. by means of a footnote, 
to the authors’ work Elements of Electrical Engineering," 
for information which, we think, ought to be included in the 
present book. 

The book is well printed, but the paper is not sufficiently 
opaque. "The line diagrams are well drawn, and have been 
reproduced very clearly, but the photographic illustrations are 
in many cases not a success. Fig. 68, for example, is a reproduc- 
tion of three oscillograph curves. By careful examination it 
is possible to trace out two of the curves, but the third is 


practically invisible. The mejority of the illustrations, too, 
seem to be taken from catalogues. If photographic illustra- 
tions are to be given at all, we are of the opinion that they 
should be carefully selected and clear, and show as much 
detail of construction as 1s possible. 

We may now deal with one or two details. In calculating 
the efficiency of continuous-current machines, no mention is 
made of the additional strav losses which increase with the 
load on the machine. On p. 320 a curve is given to represent 
the efficiency of a transformer at various loads. The full load 
efficiency is given as 95 per cent.; the efficiency falls to 88 
per cent. at 25 per cent. overload, and to about 70 per cent. 
at 50 per cent. overload! This does not appear to us to be 
very tvpical of transformer performances. 

The illustrations of dynamos are not very tvpical and up- 
to-date. An antiquated bipolar motor is shown; the authors 
append a footnote to the effect that modern motors are now 
usually enclosed, and a general view, of such a motor would 
show nothing but an iron box! No example of modern brush 
gear is given. Nothing can be learned from the two illustra- 
tions of alternators. The one is simply a black smudge and 
the other only reveals the frame and a glimpse of two of the 
field poles. 

We do not think the book will be purchased by many 
students on this side of the Atlantic, for there are books already 
published here which give far better value for the money. 
| А. E. C. 


Handbuch der Physik. Edited by Dr. A. WINKELMANN. Second 
volume ‘‘ Acoustics,” by Dr. F. Auerbach. (Leipzig: Johann 
Ambrosius Barth.) Pp. х. + 713, 367 figs. M.25. 


This second volume of Winkelmann's Treatise on Physics 
is а worthy companion to the first volume, which we have 
already favourably reviewed. The subject of acoustics is 
one which is liable to be somewhat hastily disposed of in a 
course of physical teaching, in spite of its important connec- 
tions with physiology and the theory of music on the one hand, 
and with telephony on the other. It is all the more desirable 
to have a treatise written by а recognised authority on the 
subject, and especially a work in which the references to 
literature are as profuse and as exhaustive as they are in the 
present work. 

Among the departments of special interest to electricians 
are the vibrations of strings, especially electrically-driven 
strings, such as have given rise to the recently devised string 
galvanometers and electrometers; the vibrations of plates (those 
of telephone plates are, perhaps, somewhat too shortly dealt 
with) ; the acoustic action of coherers ; and electrically-driven 
tuning-forks. The latter are, perhaps, the most perfect device 
for maintaining a given frequency, especiallv if the driving fork 
and the sounding fork are separate. They also, as we know, 
have been utilised for а very remarkable system of multiplex 
telegraphy. | : 

The author lays a good analvtical foundation in the earlier 
parts of the book without unduly obtruding mathematical 
symbols. If the phenomena subsequently dealt with do not 
all fit into the simpler forms of theory, and if some of them 
appear rather isolated, that simplv reflects the present state 
of acoustical science, which offers plenty of scope for ambitious 
pioneers. The much-debated question of the objective exis- 
tence of combination tones is shown by the author to be largely 
a matter of definitions. 

We welcome this work as another eminently creditable pub- 
lication of the historic Leipzig firm. The whole series, which 
is now completed, is likely to be greatly appreciated bv all who 
require the latest and fullest information in matters of physics. 
La Théorie des Courants Alternatifs. By ALEXANDER RUSSELL. 


Translated from the English by G. Scligmann-Lui. Vol. I. 
(Paris: Gauthier-Villars.) Pp. 458. Fr.15. 


This is Vol. I. of the translation of Dr. Alex. Russell's com- 
prehensive work on alternating currents, which appeared about 
three years ago and was reviewed in our columns on February 
15, 1907. The review of the original being comparatively 
recent, it is unnecessary to sav anvthing further in regard to 
the present. work, which, we do not doubt, will be appreciated 
by French readers. 
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SPACE ECONOMY OF THE SINGLE-PHASE SERIES ` 
MOTOR.* | 


BY WM. S. FRANKLIN AND S. S. SEYFERT. 


Summary.—The authors first discuss the conditions which determine 
the design of the single-phase series motor, and describe Seyfert’s 
balanced choke coil arrangement for the prevention of sparking. They 
then outline the advantages to be obtained by the inversion of the field 
and armature in the single-phase series motor, and give details of the 
design of an inverted machine, which, they state, has a rating about 20 
per cent. greater than that of the external field internal-armature type of 
machine. | 


It is not the object of this Paper to argue for single-phase alter- 
nating-current electrification versus direct-current electrification, 
nor to argue for the locomotive versus the multiple-unit system, 
nor to argue in favour of the axle motor as against the detached 
motor with side-bar or gear connections. The sole object of the 
Paper is to discuss the question as to the maximum single-phase 
series motor rating that can be placed within а given space, and, 
indeed, the authors approach this question, not on an absolute basis, 
but on а basis of comparison. 

A single-phase series motor differs from a direct-current motor : 
(1) Because its power factor is less than unity ; (2) because of greater 
core losses and. because of power loss due to short-circuit currents ; 
(3) because of a great tendency to spark at the commutator. From 
the view point of the operating engineer, however, these differences 
may present themselves as a single difference as follows: (a) For a 
given frequency and rating, satisfactory opcration may necessitate 
a very bulky and expensive motor; or (6) for a given size and 
rating, satisfactory operation may require the use of a very low 
frequency ; or (c) for a given size, given frequency and given rating. 
it may be impossible to realise satisfactory commutation. Thus it 
may be said that the disadvantage of the single-phase series motor 


Ес. 1. 


lies either in its oxcessive size, or in the necessity of using oxtremely 
low frequency, or in the unsatisfactory character of commutation. 
If, however, we choose a frequency of 25 cycles and sot ourselves to 
meet the condition of satisfactory commutation, then the disadvan- 
tages of the single-phase motor reduce themselves solely to {һе 
question of size and weight. It is from this point of view that the 
authors approach the discussion of the single-phase scrics motor in 
this Paper. 

In a recent Paper by Messrs. L. B. Stillwell and Н. St. Clair 
Putnam,f the single-phase series motor problem was reduced to a 
question of frequency, and from this point of view the conclusion 
was reached that notwithstanding the number and force of {һе 
arguments in favour of 25 cycles, a frequency of 15 cycles was pre- 
ferable and should be adopted for heavy electric traction. The 
controlling reason which led to this conclusion was the fact that 
within given dimensions a materially more powerful, efficient and 
generally effective single-phase motor can be constructed for 15- 
cycle operation than was possible if 25 cycles were selected. 

Frequent reference will be made below to the present electrical 
equipment of the New York, New Haven & Hartford Railroad, 
and the authors oxpress their conviction that tho cquipment as it 
stands meets all of the conditions originally specitiod by the railroad 
company. No опо claims, however, that the Now Haven clectrifica- 
tion represents a complete and satisfactory solution of the problem 
of heavy trunk line electric traction. Indeed the authors have becn 
assured by the New Haven engineers that the prescnt equipment 
leaves much to be desired in the way of increase of motor rating 
for a given weight of locomotive, especially an increase of tractive 
effort at starting. 

As this Paper refers almost wholly to matters of design, it is 
desirable to give a statement of the conditions which determine the 


* Abstract of a Paper read before the American Institute of Electrical 
Engineers. 
T Тнк Evectrician, Vol. LVIII., p. 758 et seq. ' 
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design of a single-phase series motor. (a) To produce а moderately 
large power factor, and (b) to reduce the tendency to spark at the 
brushes. 


Power Factor.—Fig. 1 is the well-known clock diagram in which 
I represents the current flowing through the motor, E the voltage at 
the terminals, X,I and R,I the reactance and resistance drops 
respectively in the field winding, X,I and R,I the reactance and 
resistance drops respectively in the armature and neutralising wind- 
ings combined, and E, the induced counter E. M. F. in the armature 
due to rotation. It is evident that a large power factor (small 
value of 0) depends upon a large value of E, in comparison with 
ХА апа X,L Of course, R,I and R,I should both be as small as 
possible. 

In the first place the reactance X,I of tho armature winding may 
be reduced nearly to zero by the use of the neutralising winding. 
Secondly, assuming a motor in which a specified maximum flux is 
to be produced, then to make the reactance voltage X,I a minimum, 
the machine must be designed so that the desired field flux may be 


produced by tho least possible number of field turns. That is to say» 
the reluctance of the magnetic circuit must be small; or, in other 
words, the gap-space between the pole faces and the armature core 
must be short, and the iron of the fic'd magnet and armature core 
must be operated at a low degree of magnetic saturation. In the 
third place. the value of E, may be increased for а given speed and 
given value of field flux by increasing the number of armature 
conductors. Therefore the use of a large amount of armature 
copper is an important feature of the single-phase series motor. 
Finally, supposing we have a single-phase scries motor running at 
given speed, with a given current and a given field flux, then E, is 
definite in value, the mechanical power E, I is definite, and a reduc- 
tion of the frequency produces a proportional reduction of the react- 
ance voltages Х І and X,I without affecting the value of Е. That 
is, а reduction of frequency increases the power factor of the motor. 
Therefore, it is important to use low-frequency elternating current 
for a single-phase scries motor. 


^d Su mu ds dm d 
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Sparking.—A number of undesirablo effects are included in the 
general term of sparking, viz., (a) the effects present in a direct- 
current machine and due to the necessity of a quick reversal of the 
current in a given armature section as the commutator bars of that 
section pass under a brush ; and (b) the effects present in the alter- 
nating-current machine due to the excessivo current produced in 
each short-circuited armature section by the pulsations of the field 
flux. The first effect is familiar to designing engineers and need not 
be discussed here. The effects of oxccssive short-circuit currents 
due to pulsations of field flux are: to heat the armature winding 
commutator and brushes, and to roughen the commutator by spark- 
ing. The remedy is to prevent excessive short-circuit currents and 
to shorten their duration. 

The E.M.F. induced in a short-circuited armature section by the 
pulsating field flux is proportional to the number of turns of wire 
in the section, to the maximum value reached by the flux, and to 
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the frequency. It is essential, therefore, to provide for few turns | and weight; and (d) it makes possible the detaching of the com- 
of wire per armature section (many commutator bars), small field mutator and the utilisation of the large amount of space ordinarily 
flux per pole (many field poles), and to use alternating current of occupied by the commutator for motor iron and motor copper. 
low frequency. The duration of short-circuit of an armature scction What may at first sight appear to be a disadvantage in the detaching 
by a brush is proportional to the thickness of the brush, and there- , of the commutator is the necessity of driving the brush mechanism 
fore it is desirable to use thin brushes. ‚ by gearing, but the transmission of the power required for this pur- 
Special Devices for the Prevention of Sparking.—It does not seem | pose does not present & serious problem. | 

to be possible, however, to produce a single-phase series motor that Figs. 4 and 5 represent sectional views of two single-phase series 
will operate satisfactorily without the use of special devices for the | motors having the вате external and internal dimensions, Fig. 4 
prevention of excessive short-circuit currents. The simplest device | represents the ordinary design with internal armature and external 
for this purpose is the insertion of a moderate amount of resistance field, and Fig. 5 represents the new design with internal field and 
in cach commutator lead. A number of spccial inductive devices | external armature. The table herewith gives weights, losses and 
have also been proposed, and perhaps the best of thesc is the balanced | efficiencies of these two machines according to the designs ef S. 8. 
choke-coil arrangement of S. S. Seyfert. The essential features of , Seyfert, and according to the independent calculations. of Comfort 
this arrangement may be seen in Fig. 2 by considering only section | A. Adams, of Harvard University. and of A. Б. McAllister. The 
E of the armature winding. S. S are two commutator bars and T | core loss in the armature is calculated. in cach case as if it were due 
and T" are two coils on a small iron core. The two coils T and T’ | to the full-load flux density at normal primary frequency. In fact, 
are so connected that their magnetising actions on the iron core are armature core losses are somewhat larger than this. "These calcu- 
equal and opposite when equal currents flow into (or out of) the | lations are substantially in agreement, and they show a remarkable 
armature winding through both coils; whereas their magnetising difference in rating of the two ty рез of machinc. The internal field 
actions work together when current tends to flow out of the arma- | external-armature type of machine has a rating which is approxi- 
ture winding through one coil and into the armature winding through , mately 20 per cent. in excess of the rating of the external-field 
the other coil. The resultant effect is that current can flow into or | internal-armature type of machine. 

out of the armature through both coils T and T’ without being After having been led to the external armature intcrnal-field type 
choked, whereas opposite currents in tho coils T and T" (due to the | of construction for the single-phase series motor, the authors realised 
short-circuit current in the section) are greatly choked. Fig. 2 also | the very great advantage to be obtained by removing tho resistance 
shows the complete arrangement of the balanced choke coils for a | leads, or other non-sparking devices, from the motor region proper. 
simplex armature winding, using narrow brushes and called tho | These advantages are: (1) That resistance leads and balanced choke 
single-span connection, whilst Fig. 3 shows the double-span connec- i Coils, for example, can be uscd regardless of the amount of space 
tion, which permits of the use of à broad. brush. 

In order to test the efficacy of the balanced choke-coil arrange- 

ment, it was applied to a single-phase series motor which was con- 


3 
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Fic. 4 —ExrERNAL FiELD Мотов (огр). Fic 5.—INTERNAL FIELD Motor (NEW). Fic. 6. 


structed and tested by Messrs. J. Н. Wily and С. S. Mervine in | they occupy so that tho advantages to be gained by tho use of such 
1905.* For the armature of this motor an old 25 н.р. 500-volt | devices may be pushed to the limit. (2) The power losses in the 
direct-current railway motor armature was used without any altera- | non-sparking devices take place outside the motor region proper 
tions exccpt the addition of the system of choke coils. The arma- | and do not therefore have to be taken care of by ventilation. 
ture winding was a four-pole simplex wave, and it had three turns | (3) Repairs to resistance leads, or other devices for preventing 
per armeture section; that is, six turns between adjacent commu- | sparking, may be made with the greatest ease and without opening 
tator bars. The commutator contained 97 segments. The arma- | up the motor in any way. (4) Arrangements can be provided for 
turc core wes 12-5 in. in diameter and 8-5 in. long. "These tests were | short-circuiting any portion of the resistance leads or the disconnect- 
made with 30-cycle current (260-275 volts), and when the pressure | ing of the choke coils at any prescribed motor speed, thus enabling 
between adjacent commutator bars near the brushes was 19 volts | the designer to treat the problems of starting and steady running 
(effective) and tho motor current was 31-8 amperes, the commu- | independently of each other. Another great advantage secured by 
tation wes entirely satisfactory. A trial of the armature without | the adoption of the external armature internal field type of con- 
the choke coils exhibited a superlative degree of sparking, as wes to — — 
be expected. | Adam:. McAllister. Seyfert. 

- Inversion of Field and Armature in the Single-phase Series Motor. 
In the direct-current motor the field should be much stronger 
magnetically than the armature and it should, therefore, be the 


— | New Old | New | Old New Old 
| type. | type. | type. | type. | type. | type. 


e 


external member to give room for the field windings. In the alter- | Full. load speed, rev. р. min. 550 ` 583 | 550 576 | 550 | 576 
nating-current commutator motor, however, the armature must be | Н.Р. at above speed......... | 156-7 | 130-7 | 157-1 | 129-1 , 160-5 131-5 
the preponderating member and it should, therefore, be external. | Efficiency at full load ...... | 884 89.5 899, 895) 911 | 89:8 


This arrangement presents very great advantages as follows: | Power-factor at full load. 81.3, 77.2| 782) 77.8 769, 730 


(a) More available space for the windings ; (b) a material shortening 58 dnd апре dos | ee 135 а Eus HA 
of the end connections of the compensating windings without EMF. а l 372 | 327 | 387 | 318-5 | 386 330 
lengthening the end connections of the armature windings; (c) the eeoments „ ! RIPE 10 10 10 10 10 10 

removal of all non-sparking devices from the motor region proper, Weight of copper, 1. ...... 894 | 824 888 | 850 | S81 | 846 


relieving the designer of every limitation in the use of resistance Weight of copper рег Н.Р. | 57 1 63 | 5653 | 659: 55 | 645 
leads or other non-sparking devices except the limitation of cost Weight of iron, lb. 1,767 | 1,781 | 1,737 1.659 1.757 1,742 


с | — - — . Weight of iron per H.P. ... 11-3 | 13:6 | 11-1 | 128 | 10:9 13:2 
Sce graduating thesis in Department of Electrical Engineering of ^ Total wt. of active material | 2,601 | 2,605 | 2.626 | 2.510 | 2,639 | 2,589 
Lehigh University, Ditto per H. PP... 17 20 | 167 | 194 | 165 | 197 
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struction is the possibility of removing the commutator from the 
motor region proper and the consequent. possibility of utilising the 
motor region solely for motor iron and motor copper. This change 
alone represents a possible increase of about 60 per cent. in the 
motor rating that can be placed in the region occupied by the motors 
of the New York, New Haven & Hartford locomotives, and it has 
the further advantage that the commutator losses occur outside of 
the motor rcgion proper, thus simplifying the problem of ventilation. 

The authors have worked out in succession the more important 
details of design of five single-phase series motors in their applica- 
tion to the principles set forth in this Paper. The last of these 
studies in design related to a 25-cycle motor to be placed between 
62 in. drivers on a standard gauge locomotive. Fig. 6 is an outline 
sketch of this motor; FF is the internal rotating field and RR the 
collector rings for leading curront into and out of the field and 
compensating windings; ZZ are the ond connections of the com- 
pensating windings, AA is the external stationary armature, CC the 
detached commutator, SS the rotating brush arms which carry the 
brushes BB, and R’R’ the collector rings for supplying current to 
the rotating brushes. The axis of the commutator is vertical, and 
the commutator is represented as being а hollow cylinder with the 
commutating surface on its interior. The brush shaft is supposed 
to be supported by arms which project forwards and backwards in 
the figure to the front and back parts of the motor casing ; these 
supports are not shown in Fig. 6. Immediately above the commu- 
tator and surrounding the commutator lugs LL a sct of terminal 
bars are to be provided to which the armature leads are to be con- 
nected, and the resistance leads and balanced choke coils are to be 
connected between these terminal bars and the armature lugs and 
placed in any convenient position in the locomotive cab. Provision 
is made for removing the internal field for repairs by sliding it out 
endwise. The details of this arrangement are shown clearly by the 
holes H. in the two ends of the motor casing, and the plates P which 
cover these holes, the left-hand driver in Fig. 6 being provided with 
a detachable rim so that what remains of the driver when tho rim 
is detached can pass through the armature of the motor. It was 
decided to adopt a 10-pole field instead of a 12-pole field as in the 
present New Haven motors. This decision was reached on the basis 
of a conviction that satisfactory commutation can be accomplished 
with 12 volts betweon commutator bars at the brushes by the free 
use of non-sparking devices which is permitted by the internal-field 
external-armature type of construction. 

The more important details of the motor are as follows :—Gross 
motor length, 39; in. ; net length of iron, 21-46 in., which leaves 
12 in. for end connections and for nine ventilating ducts, each $ in. 
wide; outside diameter of motor, 50 in. ; terminal voltage at full 
load and 45 miles per hour, 216-7 volts; full-load current, 2,400 
amperes ; counter E. M.F. at full load and 45 miles per hour, 154-8 volts; 
mechanical power developed in armature at full load, 380 kw. or 
509 H.P.; power factor at full load, 76-8 per cent. for air-gaps of 
} іп. total; power factor at full load, 83-1 per cent. for air-gaps of 
Is in. total; armature copper loss, 6.010 watts; field copper loss, 
1,655 watts; compensating copper loss, 5,140 watts; field core loss, 
9,940 watts; armature core loss, 7,746 watts; total stator loss, 
13,756 watts; total rotor loss, 12,735 watts; total power dissipated 
in motor space, 26,491 watts; electrical efficiency, neglecting com- 
mutator losses, 93-7 per cent. ; commutation constant corresponding 
to effective value of full-load current, 0-947 (equals reactance 
E.M.F. per armaturo section during reversal of current at commu- 
tation) ; armature winding duplex lap with 1,008 inductors. 


THE INSTITUTION OF ELECTRICAL ENGINEERS. 


We have received from Mr. E. Garcke a copy of the following 
correspondence in connection with his criticism of the attitude 
of the Institution of Electrical Engineers towards the electrical 
industry. Mr. Garcke's first letter appeared in our issue of 
December 21th. 

92, Victoria-strect, London, S.W., January 28, 1910. 
E. Garcke, Esq., 
Electrical Federation Offices, Kingsway. W.C. 

DearSir: In reply to your letter of December 10th last, I am instructed 
by the Council to inform you that their administration of the affairs of 
the Institution of Electrical Engineers is governed by its memorandum 
of association. . 

The main object of the Institution is to promote the general advance- 
ment of electrical and telegraphic science and its applications, The 
Council have always given, and will continue to give, as broad an inter- 
pretation to the memorandum of association as is consistent with the 
avoidance of matters which, while possibly affecting one section of the 


industry beneficially, might be injurious to the interests of anothe 
section, or contrary to the public interest. — | 

The Council are constantly engaged in the consideration of matters 
affecting the industry which come within the proper scope of the objects 
of the Institution, and in regard to legislation they have always welcomed 
applications from Government Departments for advice or assistance, 
and have repeatedly taken the initiative in putting before such Depart- 
ments the views which they may have formed on questions connected 
with the general advancement of the industry. 
Accounts of the Council's action in regard to these matters appear in 
due course in the annual reports of the Institution. The particular 
matter to which you refer in your letter will be dealt with in the next 
report.—I am, yours faithfully, 

(Signed) P. F. RowELL, Secretary. 


P. F. RowELL, Esq., February 3, 1910. 
Secretary, The Institution of Electrical Engineers, 
92, Victoria-street, S.W. H 

Dear Sir: I have received your esteemed letter of January 23th, for 
which I am much obliged. I am aware that the administration of the 
affairs of the Institution of Electrical Engineers is governed by the 
memorandum of association of the Institution, and it was because of 
the irreconcilable statements which had been made as to the province 
of the Institution in regard to legislative and commercii) matters that 
I ventured to ask the Council to make a pronouncement o 1 the subject. 

You refer me to the annual reports of the Council for informatioa as 
to the action of the Council in regard to these matters, and an examina- 
tion of these reports for the past 22 years (since I have had the honour 
of being a member of the Institution) clearly shows that the Council 
have, as you state, given a broad interpretation to the memorandum of 
association. During this period the Council have given their attention 
to such purely legislative and industrial matters as the London Building 
Acts (Amendment) Bill, 1905; the Workmen's Compensation Bill, 
1906; the Factory and Workshops Act, 1901; and to other kindred 
questions. . 

In regard to some of these matters the Council, it appears from the 
reports, have taken the initiative. 

In March, 1901, the Council appointed a committee on electrical 
legislation— 

Jo determine whether they can recommend the Council to take any 
action, and if so, what action, that would assist the industry in connec- 
tion with the matters dealt with in Mr. Madgen's Paper on the Elec- 
trical Power Bills of 1900." 

According to the report issued by the Institution the committee 
found— 

That the essential difference between the electrical industry as it 
exists in the United Kingdom and as it exists abroad is largely due to 
the exceptional legislative enactments, official regulations and powers 
of local authorities existing in this country." 

And the report adds— 

“ Thus British electrical engineers, capitalists and others concerned 
have been hampered by enactments and rules which other Governmenta 
have regarded as cither unnecessary or opposed to public interests.” 

The committee considers that the Acts restricting the electric indus. 
try should be revised in order that there may be that development which 
is necessary to the commercial progress of the nation."' 

Аз а result of the finding of this special committee of the Institution 
the Council arranged for а deputation to wait on the President of the 
Board of Trade with a view to obtaining amelioration of the legislative 
conditions surrounding the electrica] industry. 

Moreover, in 1903, the Council appointed a Parliamentary and Indus- 
trial Committee— 

Jo collect information, consider and report to the Council on pro- 
posed legislation, regulations, enactments and policy, so far as they may 
be expected to affect electrical industries generally from the engineering 
point of view, and to make recommendations to the Council as to the 
adivsability of taking action thereon or otherwise." 

It cannot therefore be said that the Council of the Institution have 
felt that their action in regard to legislative or commercial matters has 
in any way been circumscribed by the memorandum of association, or 
that it was not in the view of the Council the province of the Institution 
to undertake the protection of the industry in legislative and commercial 
matters. 

With regard to the necessity or expediency of discriminating between 
conflicting interests of the various sections of the electrical industry, I 
do not believe that any member of the Institution entertains the slightest 
doubt that the Institution possesses the ability and the means of equit- 
ably safeguarding these sectional interests while promoting the general 
legislative and commercial welfare of the entire industry, provided the 
Council act in their representative character and avail themselves of tho 
exceptional facilities at their command for forming impartial judgments 
on the position and requirements of the industry from commercial as 
well as technical aspects. 

The points I desire to emphasise are : ' 

1. That no industry of the magnitude and importance which the , 
electrical industry has now attained can permanently subsist in this 
country with adequate advantage to British capital and labour unless 
it possesses an authoritative, representative and efficient organisation 
for the promotion and protection of its general legislative, industrial and 
commercial interests. 

2. That the electrical industry іп this country does not possess such 
an organisation. It possesses several most praiseworthy societies fof : 
the furtherance of sectional interests, but, apart from the Institution cf 
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Electrical Engineers, there is no organisation in the country which is able 
to represent the industry as a whole, and this correspondence, although 
it has brought out the fact that the Institution has the power to meet 
this much felt want and that the Council has occasionally exercised this 
power, still leaves it open whether the Institution may be relied on to 
provide an organisation as above defined. 

3. The Council of the Institution having from time to time given 
their attention to certain legislative and commercial questions, many 
members have formed the belief that the Institution does, in fact, in all 
cases, protect the legislative and commercial interests of the industry 
in a manner renderiny any other efforts with this view unnecessary. 

4. At the same time many members (including myself) are of opinion 
that the Council have not dealt with legislative and commercial matters 
in such a manner as to offer reasonable hope of preventing the industry 
from being very seriously prejudiced relatively to other industries and 
interests in this country. 

In support of this expression of opinion I would point out that in 1902 
the then President of the Board of Trade informed the deputation from 
the Institution that a Bill would be introduced to give effect to the 
recommendations of the Joint Select. Committee of both Houses of 
Parliament which sat in 1898, but the subsequent annual reports of the 
Council contain no reference to any efforts that may have been made by 
the Council to get this official promise realised. 1 have in my previous 
letter referred also to what I most respectfully consider the neglect to 
deal properly with the Electric Lighting Bill of last session, and you are 
good enough to inform me that this matter will be dealt with in the next 
annual report, but may I be permitted to point out that the Bill was 
passed substantially in its objectionable form by the House of Lords in 
May last before the presentation of the last annual report of the Council 
which, however, contained no reference whatever to the Bill. If it had 
not been for the efforts subsequently made by a few members without 
the benefit of the great influence of the Institution the Bill would, it is 
believed, have become law in a form which would undoubtedly have put 
an end to the profitable investment of capital in many provincial electric 
lighting undertakings. 

There can be no doubt that the commercial applications of electricity 
have, in quite an exceptional degree, been made the subject in this 
country of misguided and empirical legislation greatly to the detriment 
of those who are engaged in the industry, and that а very large propor- 
tion of the capital which is employed in the industry is consequently less 
remunerative than similar investments in other countries. If any 
support were necded for this statement I would only refer you to the full 
and authoritative report of the influential and representative committee 
appointed by the Council in 1901. 

While I have felt constrained to'express inset strongly and unequivoc- 
ally in regard to the attitude of the Institution in commercial matters, 
I bope I have done so without in any way detracting from the feelings 
of respect for the governing body of the Institution which I share with 
all its members nor without failing to recognise and gratefully appreciate 
the considerable, the excellent and the beneficial work which the Insti- 
tution has done for the industry in engineering and technical matters 
and incidentally also the important services which have consequently 
been rendered to many other industries and interests in the country. 
But no one who feels any responsibility for any part of the capital 
invested or for the material welfare of those who are engaged in the 
industry can avoid the conclusion that it is regrettable that an Institu- 
tion which is capable of such fexcellent work and which enjoys a 
thoroughly representative character and possesses the requisite influence 
and means, has not devoted a larger portion of its energies to the pro- 
motion and protection of the commercial prosperity of the industries 
which it represents, and I am quite sure that I am but expressing the 
feelings of a large number of the members of the Institution in saying 
that the Council would render the industry an inestimable service if they 
would at this juncture provide for the electrical industries in this country 
the much needed organisation to be constituted either entirely within 
the Institution or partly within and partly outside the Institution so that 
steps may be taken with a view to improving the general industrial 
conditions under which electrical undertakers, manufacturers and con- 
tractors are working. 

May I, in conclusion, express the hope that the Council will announce 
their views on this all-important and pressing matter at as early a date 
as they can conveniently do so.—I am, yours faithfully, 

(Signed) E. GARCKE. 


CORRESPONDENCE. 


EFFICIENCY OF SHORT SPARK METHODS OF 
GENERATING ELECTRICAL OSCILLATIONS. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sir: In the above article it is stated that by using а Lepel 
sending arrangement an efficiency of 14:4 per cent. was “obtained 
between the oscillation energy in an artificial antenna and 
the continuous-current energy supplied to the apparatus. At 
the end of the Paper the remark is made that as a result of 
these measurements a doubt must be cast on the published 
efliciency of 60 per cent. As far as I know I am the only one 
who has given 60 per cent. as the efficiencv, of course, not 


referring to the Lepel sending arrangement, but to the sender 
of the new method, used bv the Gesellschaft für drahtlose 
Telegraphie. I must therefore suppose that the doubt 
expressed is with my results. 

It is evident that the authors must have obtained a bad 
efficiency, for, as Figs. 2 and 3 clearly show, they did not work 
with Wien's “shock-excitation,” and high efficiencies are 
only obtainable by the use of that means. In order to convince 
the authors that an efficiency as high as 75 per cent. has been 
obtainable with the new apparatus bv the Gesellschaft für 
drahtlose Telegraphie, I invite them both to witness these 
measurements in the laboratory of the company.—I am, &c., 

Berlin, Jan. 29. ———— GRAF Аксо. 


THE PRICE OF ELECTRICITY. 
TO THE EDITOR OF THE ELECTRICIAN. 

SIR: May I reply briefly to the D. comments you 
make upon my letter in your last issue ? 

I must disown responsibility for the definition of a market 
price of a commodity as being what it will fetch." А true 
market price is a “ free, competitive price" without any 
monopoly element in its composition. Such is not true very 
often of the price a thing will fetch. 

Your remarks upon the prices of theatre seats are based 
upon a misunderstanding of the nature of market price as I 
understand it—you are assuming that price is determined by 
demand, which assumption is as erroncous as to assume that 
price is determined by cost. It is influenced by each, but 
determined by the resultant influence of both. 

Railway and steamship companies base their rates (the 
former with the approval of the B.O.T.) upon the value of the 
service rendered. Аз а shipper told me yesterdav, with the 
Eastern Trade Conference rates in his hand, we have based 
these rates “absolutely upon the value of the goods carried. 
Copper bars to Bombay 30s. a ton, iron bars 17s. 6d., and so on." 

You say that the market price of electrical energy for the 
poor is less than for the rich, if demand is to be the criterion, 
but I am deeply thankful that demand is not and never will 
be the criterion. Mv regret is that anv attempt should be 
made to adopt cost as the criterion. 

As you indicate, I am not “ fully understood," perhaps that 
is my fault, but I really do not know how to be more explicit. 
Unless I have made a stupid blunder in my science, the only 
point which is legitimately at issue is whether it is legal or 
whether it is practicable to apply tbis right principle in the 
case of electricity supply. There is much to be said on both 
sides, and I certainly do not wish to dogmatise.—I am, &c. 

4, Queen Victoria-street, E.C., Feb. 9. Epw. W.Cowaw. 


[We are under the impression that Mr. Cowan stated 
originally at the Institution that commodities should be seld 
for *what they will fetch," but perhaps our memory is 
playing us false. It seems not unreasonable commercially to 
base shipping rates on the value of the goods, as the man who 
Is shipping а diamond is likely to be in a better position 
to pay a higher rate per ton than the man who is shipping 
cast iron. In electricity supply, however, there is no such 
simple relation. The important question that remains in all 
cases, whatever the method, is—Does it pav? Unfortunately 
this question is not easily answered.—Ep. E.] 


THE ELECTROMOBILE. 
TO THE EDITOR OF THE ELECTRICIAN. 

SIR : With reference to your leading article in last week's 
issue, we have been running an electric delivery van in London 
for the past nine months in order to interest the large business 
houses with a view to their adopting electric v chicles for parcel 
delivery. Our van, which has a capacity of 15 ewt., is fitted 
with a 4-2 H.P. motor, and is capable of travelling at a speed of 
15 miles per hour. The batterv, which is carried beneath the 
wide bonnet, is of a capacity sufficient for à run of 30 miles on 
one charge. Ву a simple arrangement a second battery can 
be fitted to the vehicle in а few minutes, thus enabling а run 
of 60 miles to be obtained. 

Our chief difficulty is in not being able to make a dav's deli- 
very in the suburbs without the van having to return to London 
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for the purpose of changing the battery, and also owing to 
the fact that local electricity supply central stations will not 
be troubled with charging the battery. We find the com- 
petition of the petrol vehicle to be very severe, and the fact 
that there is no smell or noise with the electric vehicle counts 
for little with the business houses who simply require their 
goods to be carried cheaply. We by no means despair of 
battery traction for London; but much damage has been done 
in the past by electric vehicles that were not satisfactory being 
put on the streets, and the conservatism and apathy of the 
business houses and others are very difficult to overcome. 

We shall be pleased to furnish full particulars to those 
interested.—We are, &c., 
Harpenden, Feb. 7. For F. A. Wilkinson & Partners (Ltd.), 
F. A. WILKINSON, Managing Director. 


THE INSTITUTION OF ELECTRICAL ENGINEERS. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: The Institution of Electrical Engineers possesses а 
library which contains the most complete collection of electro- 
technical books in this country. The membership of all 
classes of the Institution, including students, amounts to no 
less than 6,000, of whom probably not more than 1,700 or 
1,800 live near London, and yet only these London members 
have access to the library, because, as I found recently to my 
Intense surprise, no arrangement has been made to permit of 
books being loaned to country members. 

In view of the fact that the Institution, unlike many socie- 
ties, does not reduce the subscription of the country members, 
I trust that you, sir, will use your influence with the Council 
so that the concession may be granted at an carly date.— 
] am, &c., 


Feb. 2. ASSOCIATE MEMBER. 


À NEW ELECTROPLATING PROCESS, 


А new and simple method of electroplating was described by Mr. 
A. Rosenberg at a meeting of the Royal Society of Arts held on 
February 2nd, Prof. Silvanus Thompson, F. R.5., being in the chair. 

The process is simple in that no external source of current is ro- 
quired, and simplicity is so marked that, with a few directions, the 
uninitiated can readily carry it out. The process is really a contact 
one, but in place of employing a strip or rod of metal as the contact 
substance, the metal is in the form of a fine powder. In the old 
contact process, if it were desired to plate a sheet of copper with 
Bilver, the sheet was dipped into the solution of a silver salt and had 
attached to it, or touching it, a piece of zinc which also dipped into 
the electrolyte. Ап electric current was thus generated, the zinc 
passed into solution and silver was plated out on to the copper. Such 
a process, however, has only a limited application, and even deposits 
are not readily obtained, because tho current density is highest at the 
point of contact of the metals. The contact metal as it passes into 
solution contaminates the electrolyte and prevents it functioning 
properly before it is exhausted. 

Mr. Rosenberg’s process consists of having the contact metal in the 
form of a fine powder, which is mixed with a salt of the metal of a less 
electropositive nature that it is desired to plate out upon some 
other metal. Or, instead of using a metallic salt, the less positive 
motal may be in tho form of e fine metallic powder, and ammonium 
sulphate, or some other ammonium salt, may be mixed with the two 
metals. In order to plate with the powder it is moistened with water 
and rubbed upon tho surface to be plated either with a piece of cloth 
or with a brush. 

It may be urged that this is not an clectrolytie process, since no 
source of current is employed. The author considers that the 
powdered positive metal acts as thousands of anodes, which go into 
solution and. cause the less clectro-positivo metal to be plated out. 
Of course this means that the metal lower in the series must first form 
a salt and go into solution, after which it will be plated out. 

That the process is not similar to coating by immersion is shown 
by first weighing the article to be plated. plating it and again weigh- 
ing, when increase in weight is shown. Now, when a picce of iron is 
immersed in a solution of copper sulphate, copper is plated on to the 
iron, but an equivalent of iron goes into solution. Consequently it 
must be the component parts of the plating powder reacting together 
which cause the plating, 


It is well known that it is most important to purify thoroughly any 
surface which has to be plated, because the least trace of grease or 
oxide will prevent an even and adherent deposit. With the powder 
of Mr. Rosenberg, which he calls ** Galvanit," previous scouring or 
burnishing is not required, as the rubbing process dos its own cleans- 
ing. The author demonstrated the plating process before the meet- 
ing. In the first place a dirty penny provided by the chairman was 
plated with silver. A brass tube was nickel plated, an iron one was 
coated with cadmium and a copper tube was silver-plated. The 
coatings on the metals were, it is true, rather thin, but the treatment 
did not take more than one minute. It is further possible to plate 
coat after coat upon an article, and thus increase the thickness. It 
is thus seen that by this process stripping of the old surface is not 
necessary. 

This process is essentially one for the amateur, who can now keep 
his bicycle bright or the silver-plated spoons in condition ; but that 
it will ever seriously compete with electroplating carried out by tho 
electric current is improbable. The author states that aluminium 
can be plated in this manner. If the deposit is adherent it might be 
used as a first flash before placing the aluminium articles into the 
plating bath. It might further enable two aluminium surfaces to 
be soldered together. 

We should mention one other use which is claimed for Galvanit— 
that is, for facing electrotypes with nickel. Prof. S. Thompson stated 
that he had secn it tried satisfactorily with both line and half-tone 
blocks. We ourselves would be rather afraid of scratching delicate 
half-tone blocks, because it naturally occurs to one that to rub on & 
substance which polishes metals might be rather a severe treatment. 


PHYSICAL SOCIETY. 
— i 
At the meeting held at the Imperial College of Science on January 21, 
Dr. C. CuREE, F.R.S., president, in the chair, a Paper on 


“ Saturation Specific Heats, &c., with van der Waals’ and Clausius’ 
Characteristics, 

was read by Mr. R. E. Baynes. In this Paper the author has shown 
that by use of a special variable exact expressions may be found 
with van der Waals’ characteristic for the specific heats s, s' of 
saturated liquid and vapour and for all other magnitudes connected 
with the state of saturation; and it is deduced that k denotes 
th» isometric specific heat, which is constant or a function of the 
temperature only, (i.) з ~ k is always positive, increasing from R to 
oo as the reduced temperaturer ris»s from O to 1; (ii.) k - is always 
positive, having a minimum value 496 R when r=0°72 and being 
o» when т is either O or 1; (iii.) inversion in the sign of “ can thus 
occur when k/R> 4:96 огк=1 + К/Е € 1:202, so that, on the assump- 
tion that k/R=N +4 for an N-atomic gas, invers:on can occur only 
if the gas has at least five atoms in its molecule; (iv.) the latent 
heat of vaporisation increases continuously from О to its largest 
value (27/8)RT as т fal's from 1 to 0, T being the absolute critical 
temperature; (v.) the work of vaporisation has a maximum value 
0"55КТ when r2 0770. 

Clausius’ character.stic similarly treated gives widely different 
results; (i.) white s-k is always positive, it is oo when т is either 
О or 1, having a minimum value 15:3R for r2 0:83; (ii.) -s“ is 
always positive, is oo whea т is either 0 or 1 and has a minimum 
value 11°36R for т = 0:81; (iii.) inversion'in the sign of s! can thus 
only occur if * /R? 11:36 or 1088, or, on th» above assump- 
tion, if there are at least eleven atoms in the molecule; (iv.) the 
latent heat of vapor:sation increases continuously from 0 to œ as т 
falls from 1 to 0; (v.) the work of vaporisation has à maximum 
value 0°69RT when r— 0:77. 

The contrast between these results is especially marked for s-k 
and the latent heat; it subsists further in the neighbourhood of the 
critical point where dx /dr is 4 (v. d. W.) an17 (Cl.), A/RT 4/(1— 7) 
is 6 (v. d. W.) and 14:8 (Cl.), (s^ k) /(1—7)/R is 1:5 (v. d. W.) and 
1:4 (Cl.). 

А Paper on 

“The Polarisation of Dielectrics in a Steady Field of Force 


was read by Prof. W. М. THonNTON. The Paper conta/nsan account 
of experiments on the polarisation of dielectric ellipsoids and cylinders 
suspended in a steady electric field. From measurements of the 
fie!'d-intensity, the dimensions of the ell'psoids, and the frequency 
of torsional swings with and without th» field, the dielectric constant 
can be found from time to time. Ths method is essentially the 
same as that using alternating fields described in Roy. Soc. Proc., 
Vol. LXXXIL, p. 422. In the present ca:e the longitudinal com- 
ponent of polarisation reached a higher value than previously 
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recorded. "This was found to be independent of the intensity of the 
field inside the ellipsoid and to be quasi-elastic in type. The sub- 
stinces examined were quartz, fused and crystalline, flint-glass, 
amber, sulphur, ebonite, rubber, gutta-percha, paraffin wax, resin, 
and sealing wax. From the rate of increase of the dielectric con- 
stant the specific resistan-e of these was found by considering the 
change of polarisation t» be equivalent to a current. Th» rate of 
depolarisation when the field was reversed was found to be the same 
as that of polarisation and to be uniform for, in most cases, several 
hours. It is suggested that the cause of th's and for the indepen- 
dence of the field- intensity is to be Icoked for in the continued 
separation of molecular charge by the attraction of the opposite 
charges on adjacent molecules induced by the applicaticn of the 
field. From a comparison of the results of ths Paper and thos» in 
alternating fields, the variation of the dielectri? ccnstants with fre- 
quency can Le anticipat:d. | 

Mr. JAcon said that some of the author's curves (Fig. 1) showed that 
he was dealing with dielectric hysteresis. The results for gutta-percha 
given in the Paper could not be applied in telephonic work because of 
the high frequencies employed in the latter case. He pointed out that 
the field strengths used in the Paper were much smaller than those 
occurring in actual work on cables. 

Mr. RAYNER doubted whether the method described was accurate to 
one part in а thousand, as stated by the author. The distance between 
the electrodes was so large compared with their size that there would 
be ditliculty in determining accurately the strength of the field at the 
centre. The difficulties in connection with the determination of the 
change of period, especially when it was large, would also be great. 
He drew attention to the necessity of baving the surfaces of the in- 
sulators perfectly clean and dry. 

Prof. C. H. Lers asked if the variation in the period at the start 
could be ascribed to the motion of the ions in the vessel on to the 
dielectric. 

Mr. G. L. ADDENBROOKE asked what steps had been taken with 
regard to the purity of the materials employed. Не asked also what 
was the shortest, time in which it was possible to get an observation. 
It would be interesting to know if the author had investigated the 
effects described at different temperatures. 

Dr. Russe. stated that he was deeply indebted to Prof. Thornton 
for his most interesting and instructive Paper. The methods of 
measuring the dielectric coetticient and the insulativity of dielectrics 
were both novel and valuable. He had a difficulty, however, in under- 
standing why the apparent value of the dielectric coefficient, when 
the insulating substance was left in an electric field for a long time, 
did not become intinite. At first sight the experimental results seeraed 
to indicate that it was possible to have a potential difference between 
points in a dielectric and yet no current. He found it easier to believe 
that when the stendy state was reached there was a minute current 
{flowing across the electrified air to the insulating substance. It was also 
possib'o to explain the results by supposing that there was a certain 
distribution of electric charge inside the dielectric. The subject was 
one of great practical and theorctical importance, and so he hoped 
that the author would continue his researches and clear up the 
remaining difficulties. 

Mr. A. CAMPBELL said that the results, which in themselves were 
highly interesting, were not directly applicable to telephone cables, 
since the frequency used with these was of the order of 1,000 a per 
sec. In connection with the large polarisation shown by gutta-percha, 
he gave an example of a coil of gutta-percha covered wire which gave 
an apparent insulation resistance of 200,000 megohms with direct 
current and 1 minute's electrification, but only a fraction of a megohm 
when tested at 1,000 — per second. 

Prof. Тнонхтох, in reply, said that the very rapid rise of the polari- 
sation at the start made it difficult to measure there. Tle movement 
of the ellipsoids would have to be recorded photographically. With 
regard to the accuracy of the method, it was only at low values that. 
it was sensitive. It was found that with electrodes 15 cm. square and 
6 cm. apart the field at the centre was uniform. The swings had an 
average amplitude of 3degrees. The influence of moisture or surface 
impurity was recognised at an early stage. The specimens were care- 
fully wiped before suspension, and dried in a warm room ‘nvacuo over 
phosphorus pentoxide for duys or weeks before the field was applied. 
With regard to the influence of ions, it was found that exposing the 
specimen to radium greatly reduced its apparent polarisation. This 
effect was a double one: the gradient was lowered at the centre of 
the field and the ions collected around the ends of the ellipsoid, 
marking the effective chargesthere. The polarisation recorded in the 
Paper always increased, though in the later stage the rate of falling 
from the linear increase might be in part due to ions. The purity of 
the quartz and glass specimens was guaranteed by Messrs. Hilger, 
who made them ; the paratlin was also pure, the rest were carefully 
selected. It was suggested in the Paper that the limit to the polarisa- 
tion was that of the separation of charge in the molecule. If the 
polarisation came from a source external to the ellipsoid it always 
should increase to infinity, and have the same values for different 
specimens, such, for example, as quartz cut parallel and perpendicular 
to the optic axis, for which, in fact, it was widely different. 

A Paper 

* On the Use of Mutual Inductometers °° 


was read by Mr. A. CAMPBELL In the use of mutual inductometers 
or variable inductances) already described by the author, the use 


of a balancing coil in one arm of the bridge causes considerable loss 
of sensitivity. With an equal-arm bridge this difficulty is overcome 
by putting the two halves of the secondary circuit in adjacent arms 
of the br-dge. The auxiliary balancing coil is thus dispensed with 
and the usual formula is still applicable. | 

The author next discusses the measurement of effective resis- 
tance, which is in general much more troublesome than that of self- 
inductance. As the effective resistance determines the tota! power 
spent by a given alternating current in a conductor, it is a most 
important quantity in telephcnic and other high-frequency work. 
When it is measured by an ordinary seif-inductance bridge, Gieb> 
has shown that large errors may be introduced by the small residual 
inductances of the ratio arms, The author works out the analogous 
formulas for mutual inductance bridges, which indicate that the 
inductances of the ratio arms must be accurately proportional to 
their resistances if errors are to be avoi¢c]. 

He next describes a null method in iron test’n~, ап nlogous to 
Max Wien'sselt-inductance method. The ring t» be tested is wound 
with primary and secondary coils. The magnet'sing current I, is 
passed through the primary coil, the primary circuit of a mutual 
inductometer, and a slide-wire resistance. The detecting instrument, 
a vibration galvanomet:r or a tuned te'ephone, is put across a cir- 
cuit consisting of the secondaries of the ring and the inductometer 
in opposition and a part Q of the slide wire resistance». By adjusting 


© and the reading M of the inductometer a balance is obtained, in 


which case th» power los? in th» ring (due to hyst2resis and eddy 
currents) is equal to QI,? x N,/N,, where N, and N, are the numbers 
of turns in the windings of the ring. In certain cas:s th» perme- 
ability can also be directly ſourd. Th? method is immediately 
applicable to the testing of current transformers. Jf the instrument 
usually in the secondary circuit of th» transformer be replaced by 
a suitab'e low resistance S, then when a balance is obtained 

tan $—2xnM/Q and I,/I,=S/Q, 
where @ is the angle of lag between the primary and the reversed 
secondary currents, апі z is the frequency. Тае primary current 
should have a siae wave form. Th» method gives directly the two 
quantities wanted in practice, but, owinz t» con: deration3 of wave 
form, th» resu’ts must b> interpreted with cut on. 

Mr. C. C. PATERSON congratulated the author upon his null method 
of iron testing and pointed out some of its advantages. 

Mr. W. DUDDELL remarked with regard to the self-inductance of the 
ratio arms that the time constants of the two should be the same, and 
suggested the use of woven resistances. | [ 

Mr. CAMPBELL, in reply to Mr Duddell, stated that when the ratio 
arms of the bridge could be of high resistance the employment of 
woven resistances could ensure that their time constants were equal. 
The main difficulty, however, arose with ratio arms of relatively low 
resistance (e.g., 10 : 1,000 ohms); for such values woven resistances did 
not appear quite applicable. 


MODERN ARC LAMPS AND THEIR APPLICATION.* 


BY A. ANGOLD. 


If there is а certain amount of intorest in arc lamp mechanisms, 
there is no doubt that the phenomena in tho arc itself ere much more 
interesting. particularly since tho modern development of the flame 
arc; and therefore, although not exactly covered by the title, per- 
haps e short review of this section will be permitted by way of intro- 
duction to the subject generally. The “ arc " is a flame formed by 
separating two conductors when a current is passing through their 
points of contact. If the source of supply permits of sufficient rise 
in voltage between the contact points as they separate, current will 
continue to flow, the conductor which fills the gap being evidently 
built up from the material of the positive electrode in a gaseous о a 
finely divided state. It is a debatable point as to whether or no the 
material of the positive is necessarily the one that electrolytically 
completes the circuit. It has been stated that naturally the negative 
pole is the one which should supply the material to bridge tho gap, 
and that if the positive can be kept cool cnough the negative will not 
only fill the gap with its material, but will supply that material at а 
steadier rate and in the desired quantity; and this theory has been 
applied to magnetite arcs, but evidently has not been carried largely 
into practice. : 

The point to notice is that the resistance of an arc of definite length 
diminishes as the current increases, consequently, if a constant 
voltage is maintained at the terminals of the are without altering the 
length of tho gap, the current cannot be controlled—it will either 
rise indefinitely or die out. 

In an alternating-current arc, if the current is to be stopped and re- 
started in the opposite direction, without the necessity of bringing 
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the carbons together, there must remain in the gap а conductor or 
series of short conductors that will sufficiently bridge the gap to 
allow the voltage at disposal to jump across and re-start the current. 
Trials have shown that the composition of the electrodes has & 
marked effect on this re-starting power, the best being naturally 
those which, in the evaporated condition, have the least increase in 
resistance as they cool down—1.e., the smallest negative temperature 
coefficient of resistance. Some materials have such a largo coefficient 
that the arc cannot re-start, and this has been taken advantage of 
in the mercury vapour rectifier and in lightning arresters. 

Among the substances used for arc-lamp electrodes carbon has, 
by no means, the best arc maintaining and re-starting power, and so, 
for alternating current at least, one of the carbons is cored with 
material which has a better characteristic. Theory followed practice 
in this instance, but one theory is that it is a question of temperature 
only, and that pure carbon, having the highest “© boiling " point, is, 
therefore, the best re- starter; but this does not seem to agree with 
practical results. The writer has, however, made enclosed arc lamps 
to burn on as low a frequency as 40 ‘cycles with two solid carbons, 
but they were not of very pure composition, and the arc and circuit 
voltages were high for a single lamp—120 and 200 volts respectively. 
This particular аге showed to the greatest extent а peculiarity in 
alternating-current arcs—viz., a power factor apparently below unity, 
in this case about 0-7. With cored carbons the apparent power factor 
varies from 0-9 to somewhere near unity. Of course, the current 
and voltage are always in like directions, and the low power factor 
arrived at by measuring current and voltage is due to the current 
not re-starting at each half-cycle until the voltage has risen to a con- 
siderable amount. The effect is similer to what would happen if an 
incandescent lamp running on an alternator were switched off at 
the completion of cach half-cycle and put on again after the lapse of, 
say, one-sixth cycle. 

So far the peculiarities of the arc stream only have been considered, 
and the assumption made that other things being equal the clectrodes 
will always supply material to the arc stream at a constant rate and 
of constant composition. This, however, cannot be attained in 
practice, because evon solid carbons are not free from slight im- 
purities, and cored carbons, of course, are purposely cored with 
materials other than carbon for all open-type and for alternating 
enclosed lamps to give 2 steadying effect, and in flame lamps also to 
improve the light. It is not always practicable to use such a small 
carbon that tho are is &ble to cover the whole of its end surface, 
therefore some further complications arise from the fact that the 
are has to travel about on the surface of the carbon, so that each part 
is consumed in turn. In so doing the arc may leave the vicinity of 
the core, and getting on to the body of the carbon will find there a 
different material, and the arc will alter at once. This question has 
been dealt with fully for the purpose of showing the best lines to work 
on for an efficient and steady flame are. 


If a steady arc is to bo attained the supply of material must be 
practically constant in quentity апа composition throughout the life 
of the carbon. This pre-determines that a comparatively small 
diameter carbon must bo used to allow for the shifting of the arc on 
the surface of the carbon. A number of methods have been tried 
to permit of 2, larger diameter carbon being used, which may be 
divided roughly into two classes—first, multi-core carbons, and, 
secondly, carbons with a coro so large as to constitute the greater 
part of its body. In both instances the idea is that when the arc 
travels about it does not pass on to different material. Neither of 
these methods appears to meet with great success, owing to the many 
reactions that go on with a large carbon, due to variations of tem- 
perature as the arc trevels over it. 

In the open-type non-flame lamp steadiness is attained by so pro- 
portioning the carbons thet the greater part of their bulk is con- 
sumed directly by the action of the oxygen, and only the centres of 
the carbons are left for the arc to consume, consequently, with a 
reasonable quality the arc does not move from the central position, 
but with flame carbons, although somo of the materials are evaporated 
from the arc surface, and directly enter the arc, nevertheless, the 
great heat conducted to other parts of the carbons cause several 
reactions. 

There is a deposition of the evaporated material after it leaves the 
arc, also a sort of smelting action in the proximity of the arc, that 
splits up the ingredients, and sometimes leaves a slag on the surface 
of the carbon, which, when cold, is а hard insulator, and prevents the 
carbons re-making the circuit. As the arc travels about the carbon 
and reaches these various collections, the supply of material to the 


arc stream not only varies in quantity, but varies largely in com- 


position, and as each element has its own definite colour effect, the 
light changes both in quantity and colour, also through the using up 
of a small heap of material giving a low resistance arc the carbons 
are automatically pulled apart further than they usually are, and 
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then the stoppage of the supply of this particular material suddenly 
increases the resistance of the arc, and may cause it to go out. The 
enclosed-flame arc shows these peculiarities to a greater extent than 
the open type, because there is less air to carry the disturbing material 
away from the carbon ends. | 

One naturally asks, ' Why use such troublesome materials?“ 
Well, it must be confessed that light is always produced as a sort of 
by-product, the main energy being heat. Mcans may be found to 
produce light, directly but for the present we select the substances 
that give the greatest amount of light for the least costly sacrifice 
of heat energy. This has led to the use of the ges mantle, notwith- 
standing its flimsiness and large percentage fall in candle-power, 
and it has led to the use of flame arcs, although probably they will 
never bo quite as steady as the old open-type arc. 

The endeavour to attain long life for the carbons, with efficiency 
and steadiness of burning, has led to trials along two main lines: 
first, to attain a coring material that will burn steadily, irrespective 
of the diameter of the electrodes ; and, secondly, the reduction of 
the diameter of the olectrodes, so that complete and regular con- 
sumption of each of the constituents will go on, whilst the arc remains 
fixed on the end of the electrodes. 

The second method is the one most largely adopted. but it neces- 
sitates a great length of small diameter carbon to attain a reasonable 
life. The magazine lamp gives considerable advantage in regard to 
these points. Another advantage of the magazine is that it may be 
re-trimmed at any time without removing long waste ends, a con- 
venience where lighting hours vary with the seasons, and a particular 
advantage in foggy weather, and where working hours are extended 
at short notice. | 

According to tests lately published in the technical Press, the power 
required per hemispherical candle-power (British) for various types 
of 7 rc lamps, including 20 per cent. line resistance, is :— 


Watt. 
For single eaclosure with an opaline globe ..... Sashes 0-91 
Open-type lamp with opaline globe ...................... 0-77 
Vertical carbon flame lamp, using heavily mineralised 
carbons with opaline globe............................ 0-3 
Inclined-carbon flame lamp with opaline globe....... 0-3 


Reckoning 20 per cent. loss on the globe in all cases. 


The angle of maximum candle-power below the horizontal, also 
with opaline globo, is givon as :— 


Deg 
For single enclosure lamp q . 30 
Open : cea tpe a d di deen bauteeunes (aes 42 
Vertical carbon flame U UU 38 
Inclined flame ...... — — —À— РРР ЕЕ — 70 


The author then goes on briefly to describe the various types of 
arc lamp that have been used since the earliest days. Ho gives details 
of the open-type arc lamp, which was the first to bo brought to а 
successful and commercial form. "The enclosed arc lamp was tho 
next development, and was designed primarily to increase the life 
of the carbons and decrease the trimming cost. These lamps fitted 
in very nicely with the general increase in voltage from 100 to 200 
volts, and the author notes, in this connection, that it is best from the 
consumer’s point of view to reduce the number of lamps in series, 
owing to the greater flexibility thus obtained. In the design of 
some of the early enclosed lamps very complicated mechanism was 
used, with the consequence that they were not very successful in 
running. The simplest method seemed to be to keep to the open- 
type mechanism, at any rate so far as solenoids were concerned, and 
this proved very successful. In essentials the lamp has remained 
unaltered up to the present day. 

Tho author then deals with the question of automatic cut-outs for 
protecting arc lamps. These are made in three types—viz., the plain 
series cut-out, the shunt-wound cut-out fitted witha differontial series 
winding, and the differential cut-out having a shunt across tho arc, 
a series coil in series with the arc, but wound in an opposite direction 
to the shunt coil. The author considers that, owing to the charac- 
teristics of the arc, sufficient effect can be got from shunt winding 
alone, and it is, therefore, possible to get the best results from this 
form by simply adjusting the gap in the magnetic circuit. | 

There are quite a number of systems of running alternating- 
current lamps virtually in parallel on high voltage circuits. These 
are: The true transformer, or the auto-transformer, with a choking 
coil in series with the lamp for steadying effect; the distribution 
coil, which consists of a transformer with a single winding connected 
straight across the high-voltage mains, and tapped at suitable points 
to give in each section the voltage for one lamp; balancing coils, 
which are practically the same as distribution coils, except that they 
are intended for two lamps only, consequently, when one lamp is 
extinguished, the current taken from the mains is reduced by one- 
half; the economy coil, which is intended for running a single lamp 
on high voltage, and consists of a transformer (or an auto-trans- 
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former) and a choking coil self-contained in one article ; safety coils 
or compensating coils, which, in fact, take the place of an equivalent 
resistance and cut-out, but with the difference that a safety coil is 


always in parallel with the lamp. 


Coming now to the question of flame arc lamps, it is worth noting 


that the modern revival of the flame arc has been largely due to the 
development of the converging feed type in which the arc forms at the 
lower ends of the carbon. Some of the lamps made at the start were 
of the same construction as open-type lamps, and lately there has 
been again а return to the open-tvpe system of arranging the carbons 
and constructing the mechanism, but generally the converging type 
holds the field. The success of this type is in a great part due to ths 
small carbons which can be used with it. It also does away with the 
shadow directly below the lamp due to the interference of the negative 
carbon. A general description is then given of the mechanism us 
in both single flame and magazine flame arc lamps. 

It is frequently said that a lamp giving а good horizontal illumina- 
tion is the best for lighting, but the writer does not agree with this. 
With anything of the order required for street lighting, a strong 
horizontal illumination cannot be used to full advantage unless the 
lamps are hung very low, and, if so placed, the light is very trying 
if one is facing а lamp. Flame lamps with vertical carbons are 
generally arranged with the positive carbon at the bottom, therefore 
the greater part of the light is given off above the horizontal, but is 
partly reflected downwards by the white deposit which settles on the 
economiser. This arrangement, by the way, is responsible, for the 
large falling off in the light when the arc burns too high in the 
economiser. 

Considering these points, it will be seen that the inclined-carbon 
flame lamp has much in its favour, because the lamp can be placed 
at & considerable height and the glare taken about the line of sight. 
Moreover, the shadows thrown are similar, as regards direction, to 
those experienced in sunlight. It is now recognised that efficiency 
of lighting has as much to do with the quality and position of the 
shadows as it has to do with the quantity of the light. "Therefore, 
any effect which approximates that of sunlight is a distinct advance. 
On the other hand, it must be admitted that it is not comfortable to 
look in the direction of the sun when it is only 10 deg. or 15 deg. above 
the horizontal, which, however, is another argument against the 
low-hung lamp. | | 

For public lighting there is the need of an efficient reflector or 
deflector to throw the light from the arc mainly up and. down the 
Street, because if а lamp is hung high much of the light falls on the 
dark house fronts, and in some cases even on the roofs. Some advan- 
tage is gained by suspending the lamp above the centre of the road- 
way, but even in this the length of street to be lighted is generally 
much greater than the width, so that side reflectors would still be an 
advantage. Regarding the lighting of workshops, the same system 
can be used with advantage where the shops are of good height, but 
for low roofs and ceilings there does not appear to be the scope for 
the flame lamp unless some form of inverted lamp is used, and the 
work lighted only by reflection. Nevertheless, where very strong 
illumination is desirable, à steady flame arc is not во trying as might 
be expected, because, there being plenty of light, a globe can 
be selected giving а better diffusion, and, moreover, the intrinsic 
brightness of the flame arc is not so great as that of the crater of а 
pure carbon arc. For the lighting of shops and warehouses, par- 
ticularly drapers, it is worth noting that white-flame arcs are used, 
80 that there is as little interference as possible with colours; but, 
judging from the present demand, it would seem that the enclosed 
lamp and the ordinary open-type lamp again hold the field for this 
work. The enclosed lamp in particular seems to heighten the effect 
of such colours as greens and blues, and cannot be equalled in this 
respect by any other artificial light. 

Some broad claims have been made for high candle-power metal 
filament lamps when comparing them with enclosed arc lamps, and 
frequently the conclusions arrived at are not correct, because certain 
points are not taken into consideration. For instance, the candle- 
powers of metal filament lamps are usually stated in Hefner candles. 
If stated in British standard candles the figures would be about 10 per 
cent. lower, and the figures also relate to the candle-power on the 
horizontal line, the mean hemisperical candle-power being another 
18 per cent. lower, whilst the candle-power immediately below the 
lamp is only one-fifth of the figures given. Taking the consumption 
at 1:25 watts per horizontal Hefner candle-power, the consumption 
per mean hemispherical British candle works out at 1-7 watts, so 
that, even allowing for the use of the most efficient reflector, and being 
kept in the cleanest condition, the consumption would remain con- 
siderably above that of the single enclosure arc lamp. Also the 
enclosed arc lamp gives light equally from the whole surface of the 
opaline globe, whilst the apparent space occupied by the metal 
filaments is much smaller, and therefore gives a poorer diffusion. 


Again, on closer observation of the filaments, the individual wires 
show up, ànd are very trying to the eyes. Frosting, even when kept 
clean, will absorb, say, 10 to 20 per cent., and opaline glass makes 
the filaments appear red, and gives a very poor effect. It is also the 
practice to protect metal filament lamps when erected outdoors with 
an outer globe, which means at least 10 per cent. loss. 

Now as to the comparative costs. Take a 600 hemispherical c.p. 
metal filament lamp at, say, 16s. 6d., and allow for using it 1,500 
hours; no conclusive figures are as yet available as to the average 
total life in ordinary use, but it has been shown that with current 
at 4d. per unit it does not pay to use metal filament lamps over 
1,500 hours. Lamp renewals, therefore, cost Is. Id. per 100 hours, 
whilst carbons for an enclosed lamp cost, say, Id. per 100 hours. 

Assuming, for the sake of simplicity, that the consumption in 
watts per candle is not higher than that of the enclosed lamp, so 
that cost of current can be left out of the question, then there re- 
mains ls. to cover cost of trimming the enclosed lamp once, and to 
cover capital charges per 100 lighting hours. On the score of ex- 
penses it will be seen that the enclosed lamp has a considerable 
advantage. 

Regarding the attention required, it must be remembered that 
metal filament lamps will not run 1,500 hours without some cleaning. 
In many installations 1,500 hours means about a year's use, and the 
lamps will require cleaning several times during that period, and on 
each occasion there is some chance that the metal filaments will be 
broken by careless cleaning. 


LEGAL INTELLIGENCE. 


— — 


Babcock & Wilcox v. Spearing. 


On Monday Mr. Justice Darling and a special jury heard this action 
for damages for an alleged breach of contract, dated May 16, 1903, and 
for an injunction to restrain defendant from continuing to commit such 
alleged breaches. 

Plaintiffs alleged that defendant, who was for some time in their 
employ, had manufactured water-tube boilers in competition with them 
and in breach of an agreement arrived at in settlement of proceedings 
in Chancery. Two actions were commenced in that Division against 
defendant and others, in which it was alleged that they had infringed 
plaintiffs’ patent rights. Under the agreement in settlement defendant 
undertook not to manufacture or sell water-tube boilers according to a 
certain patent, and to assign such patent to plaintiffs. Defendant also, 
it was alleged, agreed not to undertake the sale or manufacture of any 
water-tube boilers in competition with plaintiffs hereafter. Defendant 
agreed to transfer to plaintiffs all orders received for such boilers, plain- 
tiffs agreeing to pay £2,000 in consideration of such transference. Plain- 
tiffs contended that if defendant did not break the agreement by manu- 
facturing the boilers himself he tendered for the supply of one. They 
cited as an instance a tender to the Electrical committee of Ashton-under- 
Lyne, alleging that plaintiff arranged with a firm in the Midlands for the 
actual manufacture of the boiler. It was admitted by plaintiffs that, 
under the agreement, defendant was only bound not to sell water-tube 
boilers for a certain period, and that period had since expired. The 
question was whether or not they could show that defendant had been 
undertaking the manufacture of water-tube boilers in competition with 
plaintiffs, and Mr. Simon, K.C., for plaintiffs, argued that defendant had 
done so. 

Mr. PowE Lt, K.C., for defendant, urged that his client did not under- 
take the manufacture of the goods. They were made by another firm 
and sold to defendant. 

After arguments of counsel and evidence, the jury returned a verdict 
for plaintiffs, and his lordship held that they were entitled to the injunc- 
tion asked for, together with an inquiry as to damages. 

On the application of defendant's counsel, leave to appeal was given, 
and the injunetion suspended for a fortnight, an account to be kept 


meanwhile. 


M’Laren v. W. S. Cruickshank & Son. 


In the Court of Session, Edinburgh, on Friday, Lord Cullen delivered 
judgment in this action for the recovery of £1,021. 16s. 6d., balance of 
account for electric lighting and other work carried out by plaintiff at the 
King’s Theatre, Edinburgh. Defenders were contractors for the con- 
struction of the theatre, and sub-cuntracted with the plaintiff for the 
electrical work of the theatre, and an arbiter decided that the amount 
due to him was £3,021. 16s. 6d., of which £2,000 was paid. Plaintiff 
averred that that sub-contract for the electrical work was entered into 
with defenders, but this the defenders denied, and they stated that 
plaintiff's contract was with the Edinburgh Construction Co., on whose 
behalf the defenders paid the £2,000. 

The Lord Ordinary held that the electrical, work as well as the plumb- 
ing work, was undertaken and done by plaintiff on the employment of 
defenders, against whom he gave judgment with costs. 
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MUNICIPAL, FOREIGN & GENERAL NOTES. 


Argentina.—The “Review of the River Plate" says Messrs. 
Colson, Brookhouse & Pyne have secured a 60-years' concession 
for the electrification and working of th» Santa Fe municipal 
iramways. 


Austria-Hungary.—It is stated that projects are on foot for the 
construction of a municipal electric tramway from Bozen to St. 
Jakob, апа another from Pola to Dignano, and that the former will 
be begun next autumn. 

The communal authorities of Klagenfurt have raised a loan to 
cover, amongst other works, the construction of an electric tramway 
at a cost of £62,500. 


Bishop's Stortford.—The local ratepayers’ association have urged 
the Council to proceed with their municipal electric lighting scheme. А 
communication from the Bishop's Stortford Electric Lighting Co., 
offering to again enter into negotiations with the Council for the 
acquisition of their provisional electric lighting order. 

Bognor.—The Chichester Electric Light Co. has given notice of 
intention to apply for a provisional electric lighting order. 

Bootle.—The borough electrical engineer (Mr. T. D. Clothier) has 
been voted an honorarium of £50 in viow of the satisfactory condi- 
tion of tho electricity undertaking, and of the fact that additional 
responsibility was about to develop upon him in connection with 
the proposed alteration and additions t» the plant at the generating 
Station. 


Brazil.—The Ministry of Communications and Public Works has 
been authorised to spend about £25,500 on the renewal and improve- 
ment of telegraph lines, an equal amount for laying special telegraph 
lines in Rio de Janeiro and various States, and £7,650 for wireless 
telegraphy. 

The President of the Republic has been authorised to open a credit 
for £63,700 for carrying out contracts which may be arranged with 
other countries for the construction of telegraph lines and provision 
of telegraph services; and also to open credits for the construction 
of strategic telegraph and railway lines. 


Bridlington.— Last week the Council decided to purchase addi- 
tional plant for tho electricity works at a cost of £2,699. 

Brixham.— Tl Council have assented to the application of Messrs. 
R. A. Lister & Co. for an electric lighting order. 


Canada.— The Imporial Trade Correspondent at Toronto (Mr. F. W. 
Field) states that the elcetorate of Toronto have voted in favour of a 
scheme for a new system of electric tramways, pertly surface and 
partly subway. 

The Minister of the Interior has recommended the Canadian Parlia- 
ment to authorise the Vancouver Power Co. to buy land and construct а 
dam at Coquitlam Lake, with а view to the generation of electrical energy 
by water power. 

A bill is to be promoted for the incorporation of the Ottawa & 
Montreal Transmission Co., with a capital of $500,000, to generate and 
1 electrical energy, and to construct telegraph and telephone 

nes. : 

Canadian Electric Railways.— According to the official Bluebook 
of the Department of Railways (Ottawa) for the year ended June, 
1909, the total milcage of electric railways is 988 miles of main track. 
The paid-up capital of these lines was $91,604,989, and the gross 
earnings $14,824,936, an increase of $817,887 over 1907-8. The 
net income was $4,716,308. or 5 per cent. on the capital invested. The 
electric railways carried 314.026.671 fare passengers and 81,670,945 
transfer passengers on their 3,544 cars. The total car-mileage was 
60,152,846, of which 737,720 was in the carrying of mails, freight 
and express traffic. 


Carlisle. —At a meeting of the Council on Tuesday the Electricity 
committee's minutes contained a report by the electrical engineer 
(Mr. S. T. Allen) recommending the extension of the generating 
plant at tho electricity works at a cost of £14,000. It was absolutely 
necessary (Mr. Allen stated) to make the extension to meet the 
present applications for powcr. The recommendation was adopted, 
and it was agreed to apply for powers to borrow the money. 

Customs Decisions.—' The French Customs Administration have 
decided that apparatus for testing bulbs and wires of electric lamps 
not furnished with electrical parts," are dutiable, as apparatus not 
specially mentioned, "under item 525 bis of thc tariff. 

Recently published decisions as to classification of imports under the 
French Customs Tariff, state that the sockets (and accompanying 
mechanism) of quartz mercury vapour lamps are dutiable as “ electro- 
technical apparatus " (under No. 524 bis of Tariff), and the burners and 
mountings of similar lamps as “ electric incandescent lamps ” (No. 361). 

A supplement to the Australian Commonwealth Customs Tariff Guide 
atates that cymometers (for measuring and recording electric wave 


lengths) are subject to 5 per cent. import duty (British goods free), and 
that loading coils for use on telephone cables (British or other) are duty 
free. On electric sub-target rifle machines (for teaching shooting without 
ammunition), the duty is 174 per cent. (British 10 per cent.). 

Under the Greek Customs Tariff a duty of 12 drachmae (£5. 14s.) per 
100 okes (280 lb.) has been put upon fixed steam engines without boilers, 
and also on steam boilers with furnace inside or outside (these were 
formerly duty free). On telephones, microphones, electric bells, buttons 
for electric bells and electric light, indicator boards for electric bells, and 
telephones, telegraph apparatus, and parts of same, the duty has been 
reduced from 6 drachmae (£2. 17s.) per 100 okes (280 lb.) to 2 drachmae 
(19s.) per 100 okes (280 lb.) 


Dublin.—The L.G. Board have sanctioned a loan of £75,000 out of 
£103,000 applied for) for extending the electricity undertaking. 

The General Electricity Co. have agreed to revise the rates in their hire 
purchase contract for electrical motors, and the agreement has been 
extended to cover the hire purchase of other goods. 

The charges for testing meters are to be reduced from 48. to 3s. 6d. 
per meter, as the result of an arrangement with the authorities of Trinity 
College, in whose laboratories the tests are to be made. 


Dundee.—Owing to increased demands on the electricity depart- 
mont for current, since the inauguration of the new h.t. system, it 
has been necessary to instal at Lochee sub-station another rotary 
converter sot of 250 kw. capacity. This set, which is being supplied 
by the British Westinghouse Co., has arrived, together with relativo 
switchgear supplied by the British Thomson-Houston Co., and will 
forthwith be put into commission. 

The Electric committee have decided to apply for borrowing powers 
to the extent of about £60,000. Treasurer Soutar explained on Tues- 
day that the department had already over-borrowed to the extent of 
£14,860, and they wanted to be in the position of having sufficient 


borrowing powers to meet capital expenditure as it became necessary 
to make extensions. 


Eastbourne.—The borough electrical engineer (Mr. J. K. Brydges) 


reports that he finds that the cooling plant will have to be enlarged 
at a cost of £250. 


Edinburgh.—The report of the Electric Lighting committee on 
the years’ working to May 15, 1909, was recently issued. 

The units sold were: Lighting, 9,833,301 ; power, 3,589,527 ; public 
street lighting, 1,832,637. These figures show increases of 185,918 units 
(2 per cent.) for lighting, 69,678 units (2 per cent.) for power, and 52,861 
units (3 per cent.) for street lighting. The number of new consumers was 
652, making the total 12,252. The number of lamps and other apparatus 
connected (reduced to 8 c.p.) was 53,478, against 60,803 for the previous 
year, making a total of 992,392 8 c.p. lamps. The motors added during 
the year amounted to 601 H.P., against 547 H.P. for the year before, ajtotal 
of 9,397 H.P. connected. Owing to the introduction of the metal filament 
lamp there has only been an increase of 296 kw. in the maximum load, and 
the increase in units sold has also been much smaller than the average of 
previous years. 

The report continues: On account of the great efficiency of this new 
lamp the use of electric light should become very much more general, as 
it is now as cheap as any other form of artificial illumination. Recently 
very considerable improvements have been made in apparatus for heating 
and cooking by electricity, and it seems desirable that steps should be 
taken to make these known to the public. The condensing plant at 
M'Donald-road station has been in continuous use throughout the year, 
and a very considerable saving in coal and water has been effected by it. 
The output at M'Donald.road for the year has increased by about 
1,300,000 units over the previous year. For the same number of units 
for the two years a saving of over £2,000 in coal and £500 in water has 
been effected by condensing. During the year 10 arc lamps were erected, 
making a total of 1,204 throughout the city. The price of electricity was 
reduced as from May 16, 1908, for lighting purposes by id. The revenue 
from private lighting was £99,934. 13s. 2d., motor power £16,818. 5s. 9d., 
street arc lamps £10,815. 8s., street incandescent lamps £222. 17s. lid., 
meter rents, &c., £62. 3s. ld., a total of £127,853. 7s. 11а. The working 
expenditure was £66,118. 8s. 9d., interest £19,127. 11s. 5d., sinking fund 
£39,213. 17s. 5d., and income tax £1,321. 14s., making £125,781. 11s. 7d., 
leaving £2,071. 16s. 4d., which, together with £110. 118. 10d. surplus 
interest on reserve fund, has been appropriated for relief of rates. In 
June, 1908, the Council resolved for the future to pay off the capital ex- 
penditure of the undertaking at the rate of one-twenty-fifth cach year, 
instead of one-thirtieth as previously. This means an increase of about 
£06,000 in sinking fund for 1908-9. "The net capital expenditure during 
the 17 years since 1893 has been £1,006,609. 138. 5d. ; the contribution 
towards liquidation of debt amounted to £303,116. Is. 5d. ; and there 
was а net balance in favour of the account of £128,400. During that 
period a total of £43,221 has been applied from the fund in relief of rates. 


Electric Driving.—The Greenwich works of the well-known firm 
of Merryweather & Sons are now driven throughout by electricity. 
'The weaving sheds adjoining the fire-engine factory are fitted 
with special looms and devices for making canvas hoses, and these are 
also operated by electricity. 


Gillingham (Kent).—The Council have arranged to pay the 
electrical engineer (Mr. Chalmers) £300 per annum, and 1 per cent. on 
the gross profits on a three years’ agreement. A vote of confidence 
in Mr. Chalmers has also been passed. 
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Grays.— Ап inquiry was held last week into the Council's appli- 
cation for sanction to borrow £900 for the electricity supply depart- 
ment. 

The Inspector (Mr. H. Ross Hoorrr) said the L.G. Board would 
sanction loans on mains and cables for 20 years, for services for 15 years 
and for meters for five years. The Board would therefore want to 
know approximately what would be the prospective expenditure for 
three years from April 1, 1909. | 

The Electrical Engineer (Mr. E. D. Long) put the amount at about 
£300. ‘1R? 

The Inspector said it would be cheaper to pay for meters out of 
revenue instead of by borrowed money. He further stated that there 
was £653 outstanding, which should be paid out of revenue to the 
reduction of capital account. This was due to a battery, for which 
the Council obtained borrowing powers for £803, being sold for £50. 
The keynote of electricity undertakings was one of accounts ; it was 
not a question of contributions to rates, but whether the undertaking 
was financially sound. i 

He would recommend the Board to consider a loan of £300 for mains 
and £330 for services. As the undertaking had apparently no revenue, 
he would ask the Board to consider granting a loan for five years for 
£175 for meters and a sum for 10 yeara for auto-converters. 


Hackney (London).—The Electricity committee, having received an 
application from tho borough electrical engineer (Mr. L. L. Robinson) 
for an increase of salary, have decided in favour of granting an 
increase of £50 instead of £25 in his salary, as from April 1, 1910, and 
that the future annual increments be £50 until the maximum of 
£750 already fixed by the Council has been reached. 


Isle of Wight.—The new Isolation Hospital near Newport is to be 
wired. 

Light Railways.—An inquiry was held at Hales Owen on Tuesday 
into an application by the Hales Owen Light Railway Co. for an order 
to authorise various extensions in Birmingham, Smethwick, Oldbury, 
&c. After hearing some evidence, the Commissioners adjourned the 
inquiry. 

London County Council.—On Tuesday the Highways committce 
re»orted that from April 1, 1909, to Jan. 29, 1910, the total traffic 
receipts of the tramways were £1,519,287 from lines worked by 
electric traction, and £107.849 from lines worked by horse traction ; 
total £1,627,136, against £1,522,062 in 1908-9. 

Mr. SHIRLEY BENN, chairman of the committee (replying to criticism 
of the report) said that since 1907 there had been an increase of 52:3 
miles in the electrified tramways. The passengers carried had increased 
by 121,982,813, and 3d. fares had increased during the three years by 
45,145,125. There had been an increase in the traffic receipts of 
£523,921. 

The report was adopted. 

Trailer Cars.—It was reported that the Board of Trade had agreed to 
the running as an experiment of single-deck trailer cars on the route of 
the tramways from Euston-road to Hampstead Heath on the under- 
standing that the trailer cars shall not be run on any part of the route 
between the hours of 10a.m. and 5 p.m. The Board reserves the right to 
withdraw its consent tothe continuance of the running when it thinks fit. 


Macclesfleld.—Last week the question of electricity supply was 
again discussed by the Council, but an amendment by Councillor 
Oldtield to a proposal to establish municipal electricity works, was 
carried by 25 votes to 12. 

That, in view of the large expenditure to which Macclesfield was already 
committed, and no demand for the supply of electricity in the borough 
having been made, the Council decline to exercise its powers of installing 
& system of electrical supply, but offered every facility for a company 
to come in and provide such a supply, the Corporation safeguarding the 
Interests of the ratepayers in the usual way. 


Marylebone (London).—In Nov. 1907 a maximum scale of wages 
was fixed for the mains department. 

The Electric Supply Committee have decided to create the post of 
mains foreman with a maximum of 60s. per week, and to increase 
the maximum of jointers, which was raised on Jan. 13, from 47s. 6d. 
per week to 50s., to 52s. 6d. 

Several cooking equipments are being installed by consumers, and 
as it was found that instruction was necessary, in order that con- 
sumers' cooks shall handle the apparatus as efficiently as possible 
and with the least waste of current, а lady instructress has been 
engaged to give instruction to cooks or consumers at 5s. per demon- 
stration. 

Mexico.— The “ Mexican Herald ” states that the Chapala Hydro- 
Electric & Irrigation Co. is considering the question of constructing 
an electric railway 120 miles in length from Guadalagara to Aguas- 
calientes, 

Normanton.— The Council have decided to obtain information as 
to the cost of establishing electricity works. 


Nuneaton.— Application has been made for sanction to а loan of 
£2,155 for cable extensions, street lighting, &c, 


Precautions in Connection with Electric Lifts in South Africa.— 


.The Government electrician at the Cape (Mr. John Denham) has 


issued а notice in regard to accidents to passengers and lift 


attendants through the cage moving when the gate is open. 


To prevent such occurrence it is recommended that all electric lifts 
be fitted with a main circuit contact. maker on each floor, so arranged 
that unless all gates are properly closed the electric circuit is brokon, 
and conaequently the mechanism cannot operate accidentally or by 
design. The adoption of this precaution to existing machines will 
not entail any serious alteration or expense. Lift attendants should 


always be careful not to turn on the starting gear simultaneously with 


a hasty slamming of the gate, because the hand or clothing may be- 
come caught in the lattice work and tho other hand dragged away 
from the controlling device before any attempt can be made to stop 
the further movement of the cage. "The automatic switches limiting 
the upward and downward travel of the cage, the brake gear, and also 
the emergency grips cn the cage itself should be regularly inspected 
and us far as possible tested. 


Vienna.—The contract for the electrification of the Metropolitan 
Railway has been secured by the Siemens-Schuckert Werke, and the 
work will be carried out with the financial assistance of the Austrian 
Länderbank. 


Walsall.— The T:amways committee reported on Wednesday that 
the net profit ол the tramways for the past year was £3,144 
(against £4,194 in the previous year), and this amount has been 
placed to reserve. 


West Ham.—The borough electrical engineer (Mr. H. Couzens) 
reports that in order to obtain full advantage of the scheme of 
circulating water from the River Lea, it will be necessary to lay an 
outlet pipe at à cost of £750. "The work is to be put in hand forth- 
with. 

Wireless Telegraph Notes.—The '* Koelnische Zeitung " for Jan. 27 
states that wireless telegraph stations are to be erected in German 
East and South-West Africa, the Cameroons, and the German South 
Sea colonies, with a view to establishing wireless communication 
between the fatherland and the colonies. 

An important addition to the lines of steamers equipped with 
wireless telegraph apparatus is announced. The well-known Allan 
Line of steamers are to have Marconi apparatus installed forthwith. 
There are about а dozen passenger vessels in all, and on several of 
the principal vessels belonging to the Company wireless equipments 
have been in operation for some time. 

Another wireless telegraph operator has to be added to the list of 
those for whom, some day, a monument will be erected in honour for 
the good work done in saving life at sea. Mr. W. F. Maginnis was the 
wireless operator on the liner Kentucky," and while that vessel 
was in a sinking condition succeeded in establishing communication 
with another liner, the Alamo," and was in this way the direct 
means of saving 45 lives from a watery grave. 

It was the first journey of the“ Kentucky " with her wireless equip- 
ment, and she was on a 14,000- mile journey round Cape Horn. During 
а heavy gale Maginnis was informed that the ship was doomed, and he set 
to work to get in touch with a vessel to help them, and succeeded with the 
" Alamo," which was about 90 miles distant. Half an hour before 
Maginnis succeeded in getting the message through matters had reached 
a dangerous stage on the " Kentucky,” the ship making water very 
rapidly. "The machinery on board which supplied the wireless plant had to 
bo wrapped up and protected from the rising water, and this work was 
completed only just in time to enable the message to get through. "The 
cheering for Maginnis at the moment when the doomed men succeeded 
in getting aboard the Alamo " can better be imagined than described. 

A regular series of wireless telegraph reports of ships’ movements 
is now published, and distributed amongst the members of Lloyds. 
The event is regarded as of first importance in shipping circles. 


Wireless Telegraph Secrets.—The man Knowlden, draughtsman in 
the employ of the Admiralty, who was charged with stealing a 
wireless telegraph receiver and other apparatus, sketches, books, 
tracings, &c., from H. M. S. Vernon " at Portsmouth on Dec. 17 
last, was brought up at Winchester on Wednesday, and, after plead- 
ing not guilty to charges of larceny. but guilty to wrongly obtaining 
information, he was, after a statement from the Solicitor-General, 
on behalf of the prosecution, bound over in his own recognisance for 
£250, and a further security for a similar amount (undertaken by his 
father), prisoner was discharged. On his behalf it was urged that 
he was а very skilled draughtsman, and that what he had done was 
in excess of zeal. 


Worcester.— An exhibition of electric light fittings, motors, cook- 
ing and heating apparatus, &c., which has been organised at the 
electricity works, was opencd by the Mayor on Thursday last. 


Yarmouth.— At their last meeting the Council decided to include 
in their next estimates £70 for an electric motor to be substituted for a 
gas engine in the pumping station at the Jetty. 
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Annual Dinner.— The first annual dinner of the staff of Eckstein, 
Heap & Co. was held at Manchester on the 5th inst. 

Mr. А. Eckstein presided, and there were upwards of 120 members of 
the staff and employés present. 

Mr. ECKSTEIN proposed The Staff and Employés,” and bore testimony 
to the devotion and loyal assistance invariably given by them. 

To this toast Mr. HALL and Mr. MELLIS, on behalf of the staff, made 
suitable replies. 

The toast of The Firm " was proposed by Мг. F. PANTER, who gave 
a brief resumé of the progress made by the firm during the four years of 
its existence. | i 

The remainder of the evening was given over to an excellent masical 
programme, arranged entirely by members of the staff and employés. · 


Electro-Harmonie Society.—The next concert (ladios’ night) will 
be held in the King's Hall, Holborn Restaurant (London, W.C.), on 
Tuesday evoning next, commencing at 8 o'clock. 


TRADE NOTES AND NOTICES. 
TENDERS INVITED. 


SaLroxp Corporation invite tenders for supply of materials and 
в{огез for their electricity department for the year ending March 31, 
1911, including cables, cable accessories, refined Trinidad bitumen, 
cable conduits, stoneware and fibre pipes, asphalte bridges, &c., 
wood troughing, bends, house-service cutouts, electricity meters, 
maximum demand indicators, ammeters, circuit-breakers, switches, 
porcelain cutouts and arc lamp globes, carbon filament glow lamps, 
arc lamp carbons and motor carbon brushes, electric motors and 
motor starters, iron, brass and gunmetal castings, iron and steel 
bars, &c., ironmongery, w. i. tubes and fittings, timber, wood fittings. 
engine room stores, oils, &c. Specifications, &c., frcm the borough 
electrical engineer (Mr. Victor А. Н. M'Cowen, M.I. E. E.), Electricity 
Works, Frederick-road, Pendleton. "Tenders to the chairman of the 
Electricity committee by noon Feb. 28. See also an advertisement. 


The Tramways committee of MANCHESTER Corporation invite 
tenders for veterinary services, and for the supply of general stores 
during the year ending March 31, 1911, including motor and con- 
troller parts, armature and field coils, resistances, motor and gear 
cases, trolley standards and poles, lamps, car switches, bells, conduit 
tubing, telephones and testing instruments, insulating material, 
carbon brushes and carbons, ovcrhead equipment material, trolley 
heads, trolley wheel bushes and spindles, lightning arresters, power 
and lighting cable, bell wire, copper, brass, steel and iron wire, gal. 
steel cable, &c., lubricants, oils, paints, varnishes, &c., globes and 
lamp glasses, porcelain and brownware insulators, &c., rubber 
goloshes, gloves, leather belting, &c., workshop and machine tools, 
permanent way tools, lamps, buckets, car brass furniture, sundry 
ironmongery, iron and steel, bolts, screws, &c., car axles and wheel 
tyres, pinion and gear wheels, castings, coal, foundry coke, &c., 
paint and varnish brushes, axle hox packing. trolley cord, &c.. 
rock asphalte, bitumen. Schedules, with conditions of contract 
and forms of tender, may be obtainel from Mr. J. M. McElroy, 
55, Pic:alillv, Manchester. Tenders, add. esse ! to Chairman of 
Tramways committee, 55, Piccadilly, Manchester, must be in by 
10 a.m. Feb. 92. See а!во an advertisement. 

CARLISLE Corporation invite tenders for the supply of two 500 kw. 
reciprocating steam-engine-driven dynamo sets, complete with 
ejector condensers. Copies of specification and forms of tender 
may be obtained on and after Feb. 14 from the city electrical engi- 
neer (Mr. S. T. Allen), to whom tenders (endorsed Contract No. 9) 
are to be delivered by March 1. See also an advertisement. 

Tenders are invited for the supply and delivery of one dust 
extractor (clectrically driven) to the Postmaster-General's Depart- 
ment in QUEENSLAND. Tender form may be obtained from the 
Commonwealth Office, 72, Victoria-strect, London, S.W. See also 
&n advertisement. | 

Lonpon County Council require tenders by Il a.m. Feb. 22 for 
the roadwork and platelaying in the construction of tramways ол 
the underground conduit system in Mitcham-lane and Southcroft- 
road and in Wimb'edon-road (equivalent to about 3:63 mile: of 
single track). Specifications, &c., from the Chief Engineer, County 
Hall, Spring-girdens, S.W. 

LEEDS Corporation invite tenders for the supply of the whole or any 
portion of about 30,000 tons of steam coal (small slack, smudge or 


similar material) required for the electric lighting department during. 


the year ending April 30, 1911, and for the supply of various goods 
for the department during the year, including iron and steel bars, 
angles, plates, &c., gunmetal, copper and iron castings, bolts, nuts, 
screws, &c., w.i. tubes, fittings, &c., copper bars, strips, plates, wire, 


&о., lead and other plumbers’ material, tools, tinners’ and iron- 
mongers’ sundries and engineers’ furnishings, oils, paints, varnishes, 
&c., cotton waste, &c., wipers, ropes, twines, &c., i.r. covered cables, 
mains boxes and fittings, jointing and insulating materials, electric 
lamps, fittings and sundries, glass (including guards, &c.), timber, 
building materials, grey tapes, alternating current wattmeters 
(1,200), &c. Schedules, &c., after Feb. 1 from the manager, Mr. Н. 
Dickinson, 1, Whitehall-road, Leeds. Tenders to the town clerk 
(Mr. Robt. E. Fox), Town Hall, Leeds, by 10 a.m. Feb. 28. 


The Tramways and Electricity committee of BELFast Corporation 


-invite tenders for 12 months’ supply (ending March 31, 1911) 


of various stores and materials, including lubricator and gauge glasses, 
packings, oils, rubber goods, firebricks, &c., tools, incandescent 
lamps, arc lamp carbons, galvanised wire and asbestos goods; 
trolley wire and overhead line material, refined Trinidad bitumen, 
bitite strip, prepared tape and rubber tape for joints, joint box com- 
pound, fuse-wires, wood troughing, c.i. street box frames and 
covers, glazed stoneware conduits, c.i. pipes, lighting feeder and 
section pillars, glazed stoneware cable bridges, copper cable con- 
nectors, electricity meters, maximum demand indicators, automatic 
time switches and house service cut-outs. Form of tender and 
further particulars from the city electrical engineer (Mr. Thos. W. 
Bloxam, M.Inst.E.E.) Tenders to the Town Clerk, City Hall, 
Belfast, by 10 a.m., Monday, Feb. 21. 


The Tramways and Electricity committee of BeLFast Corporation 
also invite tenders for supply and delivery of l.t. insulated v.b. cable 
during 12 months ending March 31, 1911. Specification, with 
form of contract, from the city electrical engineer (Mr. Thos. W. 
Bloxam, M. I. E. E.) Tenders to the Town Clerk, City Hall, Belfast, 
not later than 10 a.m. Monday, Feb. 21. 


HAMMERSMITH (London) Borough Council invite tenders for the 
supply of stores for 12 months ending March 31, 1911, including arc 
lamp globes, incandescent electric lamps, brooms and brushes, 
carbons, electric light sundries, files, insulated wires, metals, meters, 
oils, oilman’s goods, steam packing and jointing materials, screws, 
tools, cable joint boxes, &c. Forms of tender and further par- 
ticulars can be obtained from the borough electrical engineer (Mr. G. 
Gilbert Boll) Electricity Works, 85, Fulham Palace-road, W. 
Tenders must be delivered to the town clerk (Mr. H. Thompson), 
Town Hall, Hammersmith, by 4 p.m. of Fob. 16. 


The Council of the Metropolitan Borough of St. MARYLEBONE 
invite tenders for various materials for 12 months, commencing 
April 1, 1910, including carbon brushes, installation accessories, 
underground cables, c.i. pipes, &c., rubber goods and insulating 
materials, disconnecting boxes, house service cut-outs, &c. Tenders, 
in accordance with printed forms, which, with further particulars, 
may be obtained at 19 and 20, York-place, Baker-street, W. Tenders 
to the town clerk (Mr. Jas. Wilson), Town Hall, St. Marylebone, W., 
by noon Wednesday, Feb. 16. 

Sr. Pancras (London) Borough Council invite tenders for the supply 
of arc lamp carbons; delivery to be made as required. Copies of 
specification, conditions of contract, &c., from the electricity depart- 
ment offices, 57, Pratt-street, Camden Town, N.W. Tenders to the 
town clerk (Mr. C. Н. F. Barrett) by noon Monday, Feb. 28. 

WIMBLEDON Corporation require tenders by 5 p.m. Feb. 28 for 12 
months’ supply of cables, earthenware conduits, transformers. 
meters, lamps, arc carbons, castings, joint boxes and joint ing 
materials, &c. Specification, &c., from the Borough Electrical 
Engineer, Durnsford-road, Wimbledon. 


Tenders are invited by HEREFORDSHIRE County Council for the 
installation of a system of fire alarm bells at the training college. 
Plans and specifications may be seen at the Shire Hall, Hercford. 
Tenders, addressed to the County Education secretary, Mr. John 
Wiltshire, Education Offices, Shire Hall, Hereford, by Feb. 26. 

GrimsBy Corporation invite tenders for supply of 80 flame arc 
lamps. Specification and form of tender from the borough electrical 
engineer, Mr. W. A. Vignoles, Corporation Electricity Works, 
Grimsby. Tenders by Feb. 19. 

West Ham Council want tenders by noon Feb. 17 for supply of 
i.r. covered wires and cables, electrical fittings and accessories, cut- 
outs, wattmeters, &c. Forms, &c., from the Borough Electrical 
Engineer. 

GLAsdow Corporation want tenders by Feb. 16 for supply and 
erection of three electric motors, machine tools, shafting, &c., for 
workshop at Shieldhall sewage outfall works. Specifications, &c., 
from 64, Cochrane-street, Glasgow. 

EpiNBURGH Corporation want tenders by 10 a.m. Feb. 14 for 
electric lighting at the new slaughterhouses, Gorgie. Specifications, 
&c., from the City Electrical Engineer. 
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STOCKTON Gas and Electricity committees want tenders by Feb. 15 
for one year’s supply of stores. Forms of tender, &c., from the 
Borough Surveyor, Gas Manager and Electrical Engincer. 

Tenders are invited for supply to the Postmaster-General’s 
department (a) іп New Sortu Wars of telephone switchboards, and 
(^) in WESTERN AUSTRALIA of poles (iron and steel). Tender forms 
and specifications may be obtained at the Commonwealth Office, 72, 
Victoria-street, London, S.W. 


Tenders are invited for supply of a wire-testing machine to 

the Postmaster-General’s Department in WESTERN AUSTRALIA. 
Tender forms and specifications may be obtained at the Common- 
. wealth Office, 72, Victoria-street, London, S.W. See also an adver- 
tisement. 
The Deputy Postmaster-General, BRISBANE, will receive tenders 
until noon March 30 for supply of an electrically-driven dust ex- 
tractor. Local representation necessary. Specification may be seen 
at 73, Basinghall-strect, London, E. C. 


The NoRWEGIAN STATE RAILWAYS want tenders by 3 p.m. Feb. 18 
for telegraph material, including iron wire, insulators. copper wire 
and cable, zine rods, «е. Copy of specification (in Norwegian) at 
73, Basinghall-street, London, К.С. 


Tenders (from Spanish firms) are wanted by the SPANISH GOVERN- 
MENT by July 26 for the construction of steam or electric strategic 
railways from Huclva to Azamonte, from Palma to Santany, and 
from Santiago to Carballo. 


The Direcciin-General de Obras Publicas, MADRID, require tenders 
by noon March 30 for the construction and working of an electric 
tramway from the Cadiz-San Fernandoy Carraca tramway to the San 
Severiano district, Capiz. The Soc. Anon. Tranvia de Cadiz а San 
Fernando y Carraca have preferential rights. Local representation 
necessary. 

TENDERS RECEIVED AND ACCEPTED. 

Stepney (London) Council has received the following tenders for 
turbo-generator and accessories, converting machinery, switch- 
gear, &c. :— 

C. А. Parsons & Co., (a) alternator, Bruce, Peebles B size, £18,978. 10s., 
ditto, first alternative (accepted); (a) Bruce, Peebles A size, £19,091; 
second alternative, (a) Westinghouse A type, £19,108 ; third alternative, 
(а) Westinghouse B type, £19,403; fourth alternative, (а) Dick, Kerr, 
419.518: fifth alternative. (a) Parsons, £19,614. 

Richardsons, Westearth & Co., (a) Bruce, Peebles B size. £19,279; 
first alternative, (a) Bruce, Peebles A size, £19,394; second alternative, 
(a) General Electric Co., £19,405; third alternative. (a) Siemens, £10,327; 
fourth alternative, (a) Electric Construction Co., £19,601. 

British Westinghouse Co., (а) Westinghouse ‘ordinary £109.300 ; first 
alternative, (а) Westinghouse compounded, £19,450; second alterna- 
tive (not as specified), (a) Westinghouse ordinary. £18, 920; third alter- 
native (not as specified), (a) Westinghouse compounded, £19,070. 

J. Howden & Co., (a) Bruce, Peebles size B, £19410; first alternative, 
(a) Bruce, Peebles, size A, £19466: second alternative, (a) Siemens, 
£19,600 ; third alternative, (a) Dick, Kerr, £19,689; fourth alternative, 
(a) Brown, Boveri, £19,800. 

Brush Co., (a) Brush Co., £19,682 ; first alternative (not as specified), 
(a) Brush Co., £19582. 

British Thomson: Houston Co., (a) own make, £20,509. 

Lahmever Electrical Co., (a) own make, £20,759. 

Also tendered: Willans & Robinson and G. Braulik. 

For supply and delivery of cable for period ending Dec. 31, 1912, 
Stepney (London) Council received the following tenders :— 


W. T. Henley's Telegraph Works Co. (accepted)...... £8,095 10 0 
British Insulated & ey Cables M ĩ еа тай : 8.237 15 0 
W. T. Glover & Co.. — —— . с буг ӨЗУ, ads 0 
Siemens Bros, & Co......... ТИИ КОО eeseeece5s 8.287 10 0 
St. Helen's Cable (. ã U 2. 8.335 2 6 
Callender's Cable & Construction Co. .......... orn 8.352 12 6 
Western Electric Co. 8.574 5 0 


For conduits, troughs and covers for 12 months, Stepney (London) 
Council receiv ed the following tenders :— 

Siemens Bros, Dynamo Works (acee рес). (a) conduits, £2 280. 138. 4d.: 
(b) и and covers, £878. 38.4@.; W. T. Henley^s Telegraph Works 
Co., (4) £2,363.35.44.;. (5) 1878.38. 4d.: Albion Clay Co., (a) L2, 379. 138. 4d. 
W. T. (lover. & Co., (a) £2.645. 10s.: (b) £949135. 4d. 

Stepney (London) Council have alee асе epted the tender of E. Danks 
& Co. for boilers and accessories at £13,761. 10s. The same firm sub- 
mitted alternative tenders of 17.46]. 10s., £13,630 and £13,960 ; Clarke, 
Chapman & Co. £16,382, and Babcock & Wilcox £16,960. 

For the supply and delivery of 1,000 fuse boxes Stepney (London) 
Council have accepted the tender of Reason Mfg. Co., 50 anes at 
IS. Gl. W. Lucy & Co. tendered for 50 ampere at Is. 6d. and 25 ampere 

3id.; Crompton & Co., 50 ampere, IS. 7d. ; Johnson & Phillips, 
50 ampere, IS. 83d. 

London County Council have accepted the following tenders :— 

E. Newbald & Co. for electric lighting and bell installation at Poplar 
divisional education offices, £133. (Seven tenders received varying 
from £133 to £198. 13s. 8d.) 

J. Mowlem & Son. for road work and platelaying in construction of 
tramways from Brockley-road to Forest Hill, £39,792. (Five tenders 
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received, varying from £39,792 to £54,275. 8s. 6d. Chief engineer's 
estimate, £42,007. 1s. 2d. Messrs. John Mowlem & Co. are to be allowed 
to sublet the cement portion of the contract to the Associated Portland 
Cement Mfg. (Ltd.) and Martin, Earle & Co., the cast iron to Anderston 
Foundry Co. and Wilsons, Pease & Co., the wrought iron to Bayliss, 
Jones & Bayliss, and Guest, Keen & Nettlefolds, the jumper cable to 
Callender's Cable Co., W. Т. Henley's Co., and the Western Electric Co., 
the cast steel to Hadfields Steel Co., the copper bonds to the Forest City 
Electric Co. and the Lahmeyer Electrical Co., and the porcelain bushes 
for insulators to Bullers (Ltd.) and the Royal Doulton Potteries.) 

S. H. Heywood & Co., for travelling cranes for the central car repair 
depot, Woolwieh.road, £2,285. (Eight tenders reccived (threc from 
S. H. Hey wood & Co.), varying from £2,285 to £2,585. The chief officer's 
estimate was £2,400. Messrs. Heywood are to be permitted to sub-let 
rolled steel sections to Dorman, Long & Co. and the Cargo Fleet Iron Co., 
iron castings to Hy. Hollingdrake & Son, steel castings to Wm. Shaw & 
Co., motors to British Westinghouse Co. or Electric Construction Co., 

cables to Eckstein, Heap & Co., British Westinghouse Co., or W. Т. 
Glover & Co., and overhead line to Richd. Johnson & Nephew.) 

British Thomson Houston Co. for one pair of equipments for coupling 

to single-deck electric cars. 


Plymouth Education committce have accepted the following 
tenders for electrical machinery for the Technical Schools :— 

Rhodes Motor Co., £42. 15s. ; Johnson & Phillips, £22. 8s. ; Union 
Electric Co., £16 ; Elliott Bros.. £6. 113. 3d. : Crompton & Co., £8. 198.6d.; 
Everett & Co., £19. 28. 9.; British W estinghouse Co., £14. 6s. 


Bradford Council have accepted. the tenders of the Edison & Swan 
United Electric Light Co. and Pope's Electric Lamp Co. for incan- 
descent electric lamps for consumers. 


Colchester Council have accepted the tender of Crompton & Со. 
for a dynamo at £360, and that of W. T. Henley's Telegraph 
Works Co. for cable at £199. 


Chelsea (London) Council have accepted the tender of Rawlings 
Bros. & Co. at £58. 108. for overhauling and wiring, where necessary. 
the electrical installation in the Town Hall. 


Warrorp Council want tenders by noon March 1 for oae yea~’s 
supply of h.t. and J. t. paper insulated cables. Specification, &c., 
from the Chief Electrical Eagincer. 


Swix DON Corporation want tenders by noon Feb. 28 for 12 months’ 
supply of electrical and tramway cquipment acces:ories, fuse and 
Service boxes, d.c. meters, oils, &e: 


Cromer Protection Commissioners have accepted the tender of the 
Electric Supply Corporation for wiring work on the pier. 

The Mirrlees Watson Co. have readv a list of recent contracts for 
independent stcam condensing plants they havo secured. 


East Ham Council has accepted the tender of Dick, Kerr & Co. 
for another balancing machine at £320. 


Commonwealth Tenders.—The Postmaster-General’s Department. 
Melbourne, have accepted the tender of the Union Cable Co. for 
rubber-covered paper and air-space insulated cable. 

The Postmaster-General's. Department, Sydney, have accepted the 
tenders of the Western Electric Co. for six multiple magneto switch- 
boards (£246 each); Siemens Bros. Dynamo Works for lead-covered, 
paper-insulated cable and Dunlop Rubber Co. for waterproof taping 
and waterproof cloth. 

The Postmaster-General’s Department, Adelaide, have accepted th 
tenders of the India Rubber, Gutta Percha & Telegraph Works Co. fo: 
meidinger line leads and zines; the Union Cable Co. for tinned copper 
wire and v.i.r. insulated wire; British Insulated & Helsby Cables for 
tinned copper rubber insulated cotton covered wire; Richd. Johnson, 
Clapham & Morris for g.i. wire; J. Bartram & Son for magneto extension 
bells: and Unbehaun & Johnstone for magneto extension bells and 
tinned copper v.i.r. insulated wire. 

The tender of Noyes Bros. (on behalf of a German company) has been 
accepted for 634,000 insulators (at £5,300) for the use of the Postmaster- 
Generals. Department in the several States. The only British tender 
was 49.510. Six Yetman transmitting typewriters (£174) have been 
ordered for the Postmaster-General’s Department, N, S. W., Victoria and 
Queensland. 


BUSINESS NOTICES. 

Rubber Tapes.—We are informed by Messrs. Siemens Brothers & 
Co., Caxton House, Westminster, S.W., that the prices of the rubber 
tapes contained in their lists Nos. 510 and 5104 have been increased 
by a further 10 per cent., making a total increase of 20 per cent. since 
these lists came into operation. 


The partnership between Ughtred Horsfall. J. Crowther and E. О. 
Coulthard (trading as Wills & Co.), electrical and mechanical engin- 
cers, 2, Commercial-street, Knott Mill, Manchester. has been dis- 
solved. The partnership betw een Ughtred Horsfall and John Linford 
(trading as Horsfall! & Linford), electrical and mechanical engineers. 
at the same address, has also been dissolved. 


Messrs. Everett. Edgcumbe & Co. (Ltd.) have removed from 87, 
Vietoria-street, to larger premises at 117, Victoria-street, West- 
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minster. (Telegraphic address: Everectus, London " ; Telephone 
3020 Victoria). 

Simplex Conduits have registered the telegraphic address Sicun- 
dulim " for their offices at 116, Charing Cross-road, London, W.C., 


and telegrams intended for the attention of Mr. Waterhouse, Purchas- : 


ing Department and Publicity Department, should be so addressed. 
The agency of Messrs. Meirowsky & Co., electrical insulation manu- 


facturers, Cologne- Ehrenfeld and Urbach o/R., which was hitherto. 


carried on by Messrs. George Schultz & Co. at 10, Bush-lane, London, 
E.C., has been transferred to Excelsior Works, Ravald-street, Sal- 
ford, and is under the direction of Mr. D. Schultz. The works have 
been opened by Messrs. Meirowsky & Co. for manufacturing their 
patented Pertinax and compressed mica tubes and other produc- 
tions. А considerable stock of their mica plate and Excelsior 
materials is kept. The removal of this branch of Messrs. Schultz & 
Co.'s business has been effected for convenience of manufacture, 
and their other departments are carried on from their Bush-lane 
address. 


Patent Development.—The proprietor of patent No. 3,583/1906, 
relating to The production of nitric oxides by electricity,” adver- 
tises that he desires to enter into arrangements for the manufacture 
and sale of the patented appliances in this country. Particulars 
from Messrs. Wheatley & Mackenzie, 40, Chancery-lane, London,W.C. 


“ Tantalum " Electioneering.—W^ are provided with another 
example of the strength of Tantalum metal filament lamps, by әп 
incident which occurred during the recent General Election. One 
enthusiast at Seven Kings, Essex, rigged up an impromtu Union 


* TANTALUM” LAMPS IN TRAINING, FOR THE COMING CRICKET SEASON. 
Bou N DARXY Hirs. 


Jack supported on a high mast, and in the evenings this sign was 
illuminated by means of Tantalum lamps. The sign faced the 
railway and attracted much notice. One night, however, a storm 
arose, {һе mast was smashed, and the owner on rising found his sign 
damaged, but—the two Tantalums " were burning brightly ! 

Installation News.—The January number of Installation News 
contains interesting notes on recent Simplex apparatus, and the 
result of the company's recent picture competition. 


* Ediswan °° Specialities.—The Edison & Swan United Electric 
Light Co. has just issued а number of pamphlets dealing with a 
var.ety of subjects. Among thes» we may mention small power 
motors for continuous and alternating current, as well as motors of 
larger size, which are made in several standard types. А portable 
hand lamp, desizned to meet the requirements of the Post Office, 
and the Ediswan new electric table standards are illustrated and 
described in two other leaflets. 

Matriculation Directory.—From the University Correspondence 
College, Burlington House, Cambridge, and London, we have received 
а copy of the Matriculation Directory, with calendar for 1910-11. 
The present edition (January, 1910) contains sound advice as to text- 
books, &c., to be read in order to prepare for the matriculation 


examination of the University of London. The questions set at the 
January examination, together with model solutions are also given. 
We might add that the University Correspondence College prepares 
students for all examinations of the University of London, and has а 
large staff of highly qualified teachers. 

Metallic Couplings.—The Westinghouse Brake Co., London, have 
ready à pamphlet describing à new metallic coupling for steam heat- 
ing pipes, the object in view being to substitute metal for rubber in 
the couplings used for joints in these pipes. "The illustration shows 


THE WESTINGHOUSE 


MxaTALLIC CocPLING. 


a coupling with the end cocks in position. The end couplings are 
made so that they may be screwed either direct into 45 deg. hen- 
cocks or (as shown in the figure) into a 45 deg. elbow, which is in turn 
acrewed in a straight end cock. The coupling heads are standard 


British pattern. 
CATALOGUES, &c. 

„VICTOR Anc LAurs.— The Electric & Ordnance Accessories Co. 
have recently published a catalogue dealing with Victor " lamps, 
which are made in three types, the enclosed, miniature enclosed and 
flame. The second of these has been recently modified in design, 
and is specially suitable for use indoors in places of high candle- 
power incand^scent lamps. It is claimed that the cost of upkeep 
of these lamps is only from 15 to 20 per cent. of that of incandescent 
lamps. 

ENGINEERS’ SPECIALITIES.—We have receivod from Mr. F. J. 
Down a number of pamphlets dealing with his specialities. These 
include a gear shield, which is a graphite gear lubricant. free from 
grease, and a portable hack saw for use in cutting tram rails, as well 
as guy anchors, car ramps and car clutch levers. 

STARTERS FOR А.С. Morons.— Mr. Geo. Ellison, of Warstone-lane, 
Birmingham, has sent us a copy of his usual monthly calendar (for 
February), togcther with a reprint of & short article dealing with the 
electrical equipment of the works of E. G. Wrigley & Co., of 
Smethwick. This equipment includes a number of starting switches 
made by Mr. Ellison. 

SiLICO- BITUMEN INSULATING CoMPOUNDS.—The Silico- Bitumen 
Co. are sending out a booklet dealing with silico-bitumen insulating 
compounds, which they claim to be the first published work on the 
technology of this subject. 


“ Tricity " CooKER.—The Berry Construction Co. will shortly 
be issuing some new pamphlets dealing with their cooking apparatus. 
We have received advance copies of these pamphlets and note that 
reductions in price have been made. 

X-Ray APPARATUS.—Messrs. W. Watson & Sons have ready two 
pamphlets dealing with this interesting subject. The first of these 
is a well-illustrated catalogue which contains details of the apparatus. 
The second is of the text-book type, and contains some uscful hints, 
illustrated by diagrams, on the use of X-ray apparatus. 

Imports.— The following are official values of electrical machinery, 
material and apparatus imported. into this country during Jenuary, 
1910, with the increases or decreases compared with January, 1909 :— 

Electrical machinery £41,515 (increase £6,257); telegraph and tele- 
phone cables 214,980 (increase £6,425); telegraph and telephone appa- 
ratus £8,078 (decrease £3,599) ; other electrical wires and cables, rubber 
insulated £12,654 (increase £7,233); with other insulations £2,286 
(decrease £7,556); carbons £12,076 (decrease £2,958); glow lamps 
£43,379 (decrease £5,303); arc lamps and electric searchlights £988 
(decrease £4,915); parts of arc lamps and searchlights (other than 
carbons) £5,835 (increase £1,746); primary and secondary batteries 
£3,111 (decrease £582). Total of electrical goods and apparatus, other 
than machinery and telegraph and telephone wire, £109,471 (decrease 
£11,437). 

Exports.—The exports of electrical machinery, material, &c., during 
January, 1910, and the increases and decreases compared with 
January, 1909, were as follows :— 

Electrical machinery £102,728 (decrease £24,726); telegraph and 
telephone cables £28,606 (increase £9,973); telegraph and telephone 
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apparatus £12,341 (decrease £2.372) ; other electrical wires and cables, 
rubber insulated £37,969 (increase £19,287); with other insulations 
£10,069 (decrease £14,176); carbons £1,554 (increase £757); glow 
lamps £11.378 (increase £6,946); arc lamps and searchlights £1,681 
(increase £427) ; parts of arc lamps and searchlights (other than carbons) 
£1.247 (decrease £51); primary and secondary batteries £11,575 (de- 
crease £1,879). Total of electrical goods and apparatus, other than 
machinery and telegraph and telephone wire, £155,074 (increase £28.776), 


BANKRUPTCIES, LIQUIDATIONS, &е. 


The first mecting of creditors of the Phosphor Bronze Со. (Ltd.) 
will be held at 33, Carey-street, London, W.C.. on Tuesday next at 
11:30. The summary of the statement of affairs just presonted 
shows an estimated surplus (efter meeting the liabilities of the com- 
pany, subject to cost of liquidation) of £12.853. 5s. 4d. As regards 
contributora, the deficiency is £10,711. 14s. 8d. 


Mr. Harold Mather (Messrs. Mather & Kay), Acresfield, Bolton, 
has been appointed trustee in bankruptcy of Joseph Platt & R'chd. 
Bleasdale, electrical engineers, Victoria-street, Bolton. 


A receiving order has been made against Alfd. Ernest Folgato and 
Wm. Storey, electrical engineers, 10, Queen Victoria-street, Reading. 


A first and final dividend of 2s. 34d. is payable at Messrs. Whittaker 
& Bailey's, 3, Portland-street, Southampton, to the creditors of Wm. 
T. Harris, electrica! engineer, 460-464, Commercial.road and 47, 
Emanuel-street, Portsmouth. 

A dividend is to be peid by the Turbine Development Co. (Ltd.) 
(in vol. lig.) Claims to Mr. G. D. Price. A meeting of creditors will 
be held at Finsbury Houso, Blomfield-street, London, E.C., on Feb.15. 


A meeting will be held on March 16 at 120, Edmund-street, Birm- 
ingham, to receive an account of the winding up of Townshend's 
Art Metal Co. (Ltd.) 


In reference to the liquidation of the Harris Patent Fecd Water 
Filter (Ltd.) the following notice has been issued by the liquidator, 
Mr. A. E. Usher, C.A. :— 

An approximate statement of the affairs of the company as at Dec. 16 
last is now issued. The whole of the assets have been taken possession 
of by the receiver appointed by the trustee for the first mortgage 
debenture holders. The assets appear to be insufficient to meet the 
claim of the first debenture holders. The values placed upon the assets 
in the statement of affairs are, in my opinion, the full values. Even if 
higher prices were realised for the assets and a surplus remained after 
payment of the first debentures, the balance would be claimed by the 
second debenture holders, and there is no prospect of their claim being 
satisfied. It therefore appears that there are no assets whatever avail- 
able for distribution amongst the unsecured creditors. 

The greater part of the amount owing to thc unsecured creditors is due 
to officials of the company and others closely connected with it. 

The statement of affairs shows total deficiency £58,933. 2s. 5d., 
deficiency to creditors £23,927. 2s. 5d. 


Calendars, &c.—We have received from the Underground Electric 
Railways Co. of London a nest henging card, one side of which com- 
prises a calendar for 1910 and a coloured map of all the London 
underground electric railways, while the times of their first and last 
trains (Sunday and week day) are set out on tho reverse side. 

Messrs. B. Gibbons, junr. (Ltd.). Dudley, have sent us a 1910 
calendar and diary, and a supply of blotting paper for replenishing 
the combined desk blotting pad and diary, sent out by them on a 
previous occasion. On one side of the blotting paper are illustra- 
tions of some of the Company's manufactures, &с. 


COMPANIES’ MEETINGS AND REPORTS. 


= 


Anglo-American Telegraph Со. (Ltd.) 


The ordinary general meeting was held on Friday last, Mr. Francis A. 
‘BEVAN presiding. 

The SECRETARY (Mr. T. H. Wells) read the notice convening the 
meeting and the report of the auditors. 

The CHAIRMAN said that was the meeting at which the directors 
gave an account of the year's working, and, looking back upon the past 
12 months, they had to congratulate the shareholders upon having a 
better year than the one which immediately preceded it. The increase 
in receipts in the past half-year was £12,627, and the increased balance 
brought forward made this into £30,078, compared with the previous 
half year. This allowed them to distribute £3. 12s. 6d.on the 
ordinary stock, compared with £3. 4s. last year, and EI. 5s. on the de- 
ferred, as compared with 8s. That meant they had had a larger traffic, 
but he did not think there had really been a great increase of business. 
A great proportion of the increased receipts no doubt arose from the 
stock traffic, of which they had obtained a larger proportion than for- 
тегу, and for which he belie ved the company might take credit as being 
on account of its quicker transmission. The total gross pool receipts for 
the year were £678,110. In 1906 the amount was £678,010. In that 
year the company were able to pay £3. 17s. 6d., against the £3. 12s. 6d. 


now proposed. In 1906, however, nothing was added to the renewal 
fund, as that fund was then over the agreed £1.000,000 limit. In 1909 
they had to put £20,000 to the fund. "That £20.000, with the interest 
on the renewal fund, was not quite equal to making up the amount 
necessary for repairs to the 1874 cable. At the end of the year their 
renewal fund stood at £2,694 less than it did at the beginning. At the 
previous meeting, speaking of the repair of the 1874 cable, he said he 
hoped they would not have to much exceed the £15,000 they had spent. 
They had had to spend during the past half-year so much more that 
altogether the repairs cost over £53,000. The shareholders might say 
that was a very large sum to spend, but the company were most unfor- 
tunate in regard to weather. When they were working in 2 miles of 
water the weather was so bad that again and again they failed to pick 
up the cable. So far as could be seen, the cable was working as effec- 
tively as ever. During the year the 1873 cable had also been repaired 
to the extent of only 11 miles of new cable, whereas the 1874 cable re- 
quired 246 miles of renewal. 

In addition to the actual cost of the repairs, account also had to be 
taken of the time the cables were thrown out of service. In the case of 
the 1873 they only lost the service of it 30 days, but they lost the use of 
the 1874 cable for 10 months. He sometimes wondered whether those 
who talked so glibly of laying fresh cables thought of the cost of main- 
tenance, especially in regard to the breakages, which had arisen more 
frequently of late on account of the operations of steam trawlers. So 
many repairs had had to be made in the company's cables off the Irish 
coast that in 1906 the board decided to renew all the older cables in the 
locality, and in that year 80 miles of new cable were inserted in the 1873 
line, cutting out 12 previous repairs, and in 1907 61 miles were inserted 
in the 1874 cable, cutting out nine previous repairs, and 58 miles in the 
1880 cable, cutting out seven previous repairs. If it had not been for 
the trawlers probably they would have had none of these interruptions ; 
therefore this question of the trawlers was most serious. "The share- 
holders would remember that at the inquiry held last year the company's 
representatives proposed that trawlers should not he permitted to fish 
in the shallow waters off the Irish coast. That proposal was not agreed 
to, во the breaks in the cables (so expensive to the shareholders and 
causing such delay in the traffic) continued. A suggestion had been 
made that an alteration in the form of trawl might prevent these damages. 
The directors sincerely hoped that the matter would be taken up with 
vigour, for, however strong the cable was made, no cable that eould be 
invented could withstand the attacks of the great trawlers, with their 
powerful machinery, sending the trawls to the depths now attained. The 
company’s service had been splendidly maintained by their officers, and 
all the cables were now in thorough repair. He moved the adoption of 
the report and accounts and payment of the dividends set out therein. 

Sir GERALD FITZGERALD seconded the motion. 

Replying to Mr. W. Edmunds, the CHAIRMAN said there were 
always rumours of new cables. There were powerful people on both 
sides of the Atlantic who could lay cables if they made up their minds to 
do so. The board had heard nothing beyond rumours. 

The resolution was adopted unanimously. and the retiring directors, 
Mr. H. M. Kersey and Mr. S. Barber, having been re-elected, and the 
auditors re-appointed, the proceedings terminated with a vote of thanks 
to the chairman, directors and officials of the company. 


BAKER STREET & WATERLOO RAILWAY CO.— For the half-year ended 
Dec. 31 the gross receipts were £88,578. 3s. 104., an increase of 
£2,222. 14s. 9d. over the corresponding half of last year. Working ex- 
penses were £42,643. 12s. 10d., a decrease of £2,019. 98. 1d. The direc- 
tors recommend a dividend at the rate of 14 per cent. on the ordinary 
shares, and an additional dividend at the rate of 11 per cent. (making 3 
per cent. in all) on the ordinary. shares other than those held by the 
Underground Electric Railways Co. of London. 13,920,021 passengers 
(including workmen and season ticket holders) were carried, against 
13.337,126 ; and the train mileage was 632.743, against 594,381. The 
increase of traffic at Oxford-circus station renders it necessary to enlarge 
that station. The Charing Cross, Euston & Hampstead Railway Co. 
are seeking powers to extend that railway from ita present terminus at 
Charing Cross to a point under the Charing Cross station of the Metro- 
politan District Railway Co., and to make agreements with this company 
and the District Co. with reference to the construction, working and user 
of the proposed railway. It is intended to provide direct connection by 
lifts between the proposed station and the existing stations of this com- 
pany and the District Co. A bill seeking powers for the amalyamation 
of this company and the Charing Cross, Euston & Hampstead Railway 
Co. with the Great Northern, Piccadilly & Brompton Railway Co. has 
been deposited. 


BRISTOL TRAMWAYS & CARRIAGE CO. (LTD.) —The gross receipts 
for 1909 were £285,564. Es. 1d. and working expenses £199,371. 11s. 1d. 
The appropriations include interest, mortgage debenture stock, &c. 
(£20,926), dividend preference shares (£18,875) and a final dividend 
at the rate of 6 per cent. (less tax) on the ordinary shares (£14,125). 
The total number of passengers carried during the year on the com- 
pany’s cars and omnibuses was 45,839,738, compared with 46,652,389, 
a decrease of 812,651. 

BRUCE PEEBLES & CO. (LTD.)—The directors’ report for the period 
from the date of incorporation to Dec. 31 states that the debenture 
and share capital has been issued in accordance with the scheme of 
reconstruction. The trading for the period after deducting mainten- 
ance, general charges and expenses of administration, shows a loss of 
£5,683. Os. 7d., to which has to be added the interest on the first and 
second debentures (less interest received), increasing the balance to 
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£12,981, 5s. 11d. The past year has been one of extreme difficulty and 
acute competition both with home and foreign manufacturers. The 
directors and general manager have given constant attention to the 
business in order to obtain and deal with future work. They consider 
that great progress has already been made. 
made to obtain licences to construct and develop new manufactures, 
and certain arrangements have been completed which, it is anticipated, 
will materialise in the near future. Great progress has been made 
during the period in the satisfactory settlement of contracts left 
uncompleted by the old company. 

CENTRAL ELECTRIC SUPPLY CO (LTD.)— The directors’ report for 1909 
states that energy has been supplied to the Westminster Electric Supply 
Corpn. and the St. James’ & Pall Mall Electric Light Co. throughout the 
year to an amount of 17,282,370 units. Making a full allowance for sink- 
ing fund and depreciation the net balance for 1909 is £5,012. 15s. lld., 
making, with £23. 10s. 14. from 1908, £5,036. бх. The directors propose 
to pay a dividend at the rate of 5 per cent. on the ordinary shares for the 
year (£5,000) and to carry forward £36. 6s. The extension of the build- 
ings and plant of Grove-road works has been completed and they now 
have an effective capacity of 12,830 kw. 

CENTRAL LONDON RAILWAY CO.—Sir H. Oakley stated at the 
meeting last week that the board had carefully considered the best means 
of carrying out the highly valuable extension to Liverpool-street, and 
he was glad to say that the G.E. and L.&.N.-W. companies were working 
cordially with them. Their engineer had in hand the final plans, &c. 
When these were ready the board would submit the general basis of their 
approved plans, and obtain the shareholders’ approval to raise the 
necessary capital. The board, having regard to the observations of the 
Board of Trade, and also feeling desirous that there should be no possible 
imputation upon the safety of their stations, decided to convert the 
pum. at all their stations from wooden surfaces to stone and iron ; 

ut they proposed to repay out of revenue to capital the cost of the 
wooden platforms and charge the cost of the new platforms to capital. 
The total number of passengers carried to the Shepherd’s Bush Exhibi- 
tion last year was 800,000 odd, compared with 5,000,000 in 1908. Their 
income, though reduced by £46,000, was still considerably in excess of 
that for 1907, when there was no exhibition. In the course of 1908 they 
adopted a system of penny fares for three stations. They found that the 
2d. fare was reducing their passengers considerably in number, 13,000 a 
day when their fears were first aroused, but а few months afterwards 
they had dropped to 8,000 a day. Therefore they thought it war neces- 
rary to reduce the fares to Id. for three stations. In a very short time 
double the number of passengers came at the 1d. fare, compared with 
those who travelled at 2d. ; so they got their money back, but with the 
burden of carrying so many additional people. Time had, however, 
straightened their position, and now they were carrying more passengers 
every day than they were in the 2d. time. Оп the other side of the 
revenue account there was a saving of £6,200, partly in coal and partly 
in wages. Their manager, with a view to making his expenses bear 
some relation to the earning power, divided the trains. Instead of run- 
ning a six-car train he made two three-car trains, and in that way 
lightened the load behind every engine. By that they made a material 
saving in coal and also in wages. The through booking arrangements 
were being extended and were an advantage to all the companies con- 
cerned. The burden of rates and taxes was becoming almost unbearable. 
All the companies felt it. and the Board of Trade—in Col. Sir H. Jekyll's 
report, which had just been issued—called special attention to it, and 
pointed out that these tube railways and the old underground railways 
practically relieved the parishes from a great portion of the burden by 
obviating the necessity of occupying and wearing out the road ; but, 
instead of expressing any gratitude of the favour rendered, they taxed 
them, not as they taxed a house at what it would let for per annum, but 
they based their taxes on the profits of the business carried on in the 
house. "They were advised that that was the law, and unless they could 
interest the Board of Trade or the Government to apply а more equitable 
basis to the assessment of railways, they would have to continue to pay 
on that basis. 

CHARING CROSS, EUSTON & HAMPSTEAD RAILWAY CO.—For the half- 
year ended Dec. 31 the gross receipts were £105,138. 13s. 7d., an increase 
of £11,072. 2s. 7d. over the corresponding half of last year. Working 
expenses were £58,289. 28. 3d., increase £1,046. 13s. 2d. After pro- 
viding for interest and rents and reserving £1,500 for contingencies and 
renewals, there remains £16,825. 13s. 9d. "The directors recommend a 
dividend at the rate of } per cent. for the half-year on the ordinary shares, 
leaving £603. 3s. 9d. to be carried forward. The number of passengers 
(including workmen and season ticket holders’ journeys) was 14,524,280, 
against 13,015,363 ; the average receipt per passenger was 1-65d., against 
1-65d., the train- mileage 1,062,368, against 818,058, and the car-mileage 
2,985,398, against 2,626,055. 

CHELSEA ELECTRICITY SUPPLY CO. (LTD.) Thie directors recommend 
a dividend for the half-year to Dec. 31 at the rate of 5 per cent. on the 
ordinary shares, making 4} per cent. for 1909, after paying debenture 
interest and placing £12,530 to depreciation fund, £704 to debenture 
premium redemption fund and writing off £1,089 from cost of extinction 
of founders' shares, £1,362 is curried forward, against £1,024 in 1908. 


CITY OP BUENOS AYRES TRAMWAYS ОО. (1904) (LTD.)—The direc- 
tors' report for 1909 states tha* the annuity payable by the Anglo- 
Argentine Tramways Co. has been received and amounted to 
£65,842. 4s. 5d. Interim dividends have been paid for the nine 
months ended Sept. 30, absorbing £46,500, leaving £19,342. 4s. 54. 
The directors recommend that in addition to interim dividends a final 
dividend of 1s. 3d. per share (making 5s. per share, less tax) be paid 
for the year 1909, absorbing £15,500. | 


Endeavours have been 
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DUBLIN & LUCAN ELECTRIC RAILWAY 00. Gross receipts for the 
half-year ended Dec. 31 were £3,767. Ов. 4d., an increase of £33. 2s. 8d. 
over the corresponding period of 1908. After providing for interest 
the directors recommend payment of the preference dividend, placin 
£550 to reduction of electrical equipment account, thus clearing off 
balance of debt due to contractors, and carrying forward £415. 11s. 6d 

GREAT NORTHERN, PICCADILLY & BROMPTON RAILWAY 00.—For the 
half-year ended. Dec. 31 the gross receipts were £152,340. 19s. 4d., an 
increase of £9,106. Os. 1d. on the receipts for the corresponding half of 
last year. The working expenses were £70,142. 3s. 9d., a decrease of 
£2,326. 10s. 9d. After providing for interest, rents and preference 
dividend, and reserving £3,000 for contingencies and renewals, there 
remains £37,574. 18. 2d., and the directors recommend a dividend at the 
rate of 1} per cent. on the ordinary shares for the half-year, leaving 
£6,024. 6s. 2d. to be carried forward. The number of passengers (in- 
cluding workmen and season ticket holders) was 18,338,842, against. 
16,990,501 ; the average receipt per passenger was 1-89d., against 1-94d., 
the train-mileage 1,217,031, against 1,147,388, and the car-mileage 
3,745,323, against 3,565,338. 


LIVERPCOL OVERBEAD RAILWAY CO.—On Tuesday, Sir Wm. B. 
Forwood said the accounts showed an improvement on last half-year. 
There was a decrease of £380 in revenue, mainly attributable to continued 
depression in trade. There was a continued reduction in working 
expenses, resulting in a saving of £1,345 on the half-year after providing 
£873 towards final settlement of claims arising out of the accident at 
Seaforth Sands station in Dec., 1908. They proposed to pay interest 
of 5 per cent. on the preference shares of 1892, and a full year’s 
dividend on the preference shares of 1900. That would absorb £4,352, 
and leave £4,614 to carry forward. They still felt the stress of the 
severe competition from municipal tramways and the additional com- 
petition by the Lancashire & Yorkshire electrifying their line between 
Liverpool and Southport, which caused them to reduce their fares. The 
working of the trams between Scaforth and Crosby had been satisfactory, 
and had materially contributed to the revenue. The cost of working 
per train-mile (after deducting contribution to renewals fund) was 
11:09d., and the City & South London Railway, which most closely 
resembled their line, was 14:10d., while the Central London reached 
25-564. Their locomotive expenses were 3:964. per train-mile, City & 
South London 4-57d., and the Central London 5:794. Traffic expenses 
were 4-33d., against 6-10d. on the City & South London and 9-23d. on 
the Central London. Whilst they only made 17:15d., the City & South 
London earned 30-71d., and the Central London 43-40d. per train- mile. 
The directors were very much pleased with the care and attention given 
by Mr. E. J. Neachell since his appointment as engineer and manager, 
and had a high opinion of his mechanical and electrical abilities. 

METROPOLITAN DISTRICT RAILWAY C0.—At the meeting on Wednes- 
day, Sir Geo. S. Gibb said that the result of the operations of the railway 
continued to be most favourable. They were continuing the policy of 
reconstructing and improving the stations, and had included £80,000 for 
new rolling stock. They had carried during the past half-year 33,902,406 
passengers, an increase of 7-61 per cent. on the figures for the correspond- 
ing half-year. That increase had taken place practically at every station 
on the railway, Earl's Court being an exception. They had declared a 
full dividend of 4 per cent. on the guaranteed stock. He saw no reason 
why the full dividend should not now be permanently maintained. After 
referring to agreements with other railway companies and to certain bills 
which. affected the company, he dealt with the scheme for dealing with 
the arrears of interest on the guaranteed stock. The total arrears 
amounted to £246,754, £244,010 representing arrears on the 4 per cent. 
guaranteed stock. The scheme was to discharge those arrears by paying 
about 86 per cent. on the total amount due, of which £25,000 was to be 
paid in cash by four half-yearly equal instalments, and the balance in 
£184,375 4 per cent. guaranteed stock. The stock for the funding 
transaction was obtained by the creation of £187,500 new 4 per cent. 
guaranteed stock, £2,058 being for a small outstanding dividend on the 
Bow extension guaranteed stock, and £1.067 for costs and stamp duties. 
It was proposed that the dividend on the first preference stock be reduced 
from 5 to 4} per cent. 


REES ROTURBO MFG. CO. (LTD.)— At the meeting yesterday (Thursday) 
the directors’ report stated that the net profit for the first 11 months’ 
working ended Oct. 31, 1909, was B. III. 15s. 7d., which the directors 
recommend be appropriated as follows: Dividend at the rate of 5 per 
cent. per annum on the preference shares, £3,133. 38. 7d. ; depreciation 
fund, £2,000; balance carried forward, £2,978. 12s The directors report 
that the 11 months of the company's working show a satisfactory develop- 
ment in all branches of the business covered by the Rees Roturbo patents. 
As regarded the electrical side of the business, the directors report that 
severe competition makes the margin of profit on this class of work very 
small, but the electrical side has been kept fully efficient, and will be able 
to take advantage of any improvement on the present conditions. In the 
meantime the company is taking electrical orders that can be obtained 
with reasonable margin of profit, as there is no intention of dropping this 
depart ment. 


ST. JAMES’ & PALL MALL ELECTRIC LIGHT CO. (LTD.)— The directors’ 
report for 1909 states that supply has been distributed from Carnaby- 
street and Mason's-yard works of the company on a total connection of 
11,865 kw., an increase of 136 kw. 5,587,351 units were generated at 
these works and 5,764,690 units were purchased from the Central Electric 
Supply Co. Having regard to the desirability of reconstructing the boiler 
pant at Carnaby-street, and employing those at Mason's-yard for the 

uture as a transformer sub-station for high-pressure supply, instead of 
for generating, the directors have materially increased the amount written 
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off to depreciation for 1909, and have transferred from the net revenue, 


of the year a further £3,500 to credit of contingency fund. The net: 
profits for 1909, applicable to dividends on shares, amount to 
£25,320. 7s. 5d., and after adding £3,705. 58. 9d. from 1908 and deduct- 
ing interim dividends of 7 per cent. on preference and 10 per cent. on: 
ordinary shares, amounting to £13,500, the directors propose to pay the 
balance preference dividend and a balance dividend on the ordinary: 
shares of 5s. per share, making 10 per cent. for the year. The carry for- 
ward is £2,025. 13s. 2d. | 

TYNESIDE TRAMWAYS & TRAMROADS СО. — At the half-yearly meeting . 
on Tuesday a dividend at the rate of 14 per cent. per annum was declared 
on the ordinary shares, £600 being placed to reserve, and £521 carried . 
forward. 


NEW COMPANIES, STATUTORY RETURNS, MORTGAGES 
AND CHARGES, &c. | 


NEW COMPANIES. 


ELLIS & WARD (LTD.) (107,215.)—Reg. Jan. 29, capital £10,000 in £1 
shares, to take over the business of an electrical engineer and con- 
tractor carried on by H. W. Ellis at Birmingham as Ellis & Ward. 
Private company. First directors, Н. W. Ellis and B. Davies (joint 
managing directors). 

“ FLOAT " ELECTRIC co. (LTD.) (107, 3560.— Reg. Feb. 4, capital 
£10,000 in £1 shares, to carry on the business of electricians, engi- 
neers, manufacturers of electrical and other machinery, &c. Private 
company. 

RURAL ELECTRICITY SUPPLY CO. (LTD.) (107, 281.) — Reg. Feb. 2, 
capital £10,000 in 950 participating preference shares of £1 each and 
10,000 deferred shares of 1s. each, to carry on the business of electri- 
cians, engineers, producers and suppliers of electricity, &c. First 
directors, B. P. Gibbons, G. B. Crockatt and H. T. Harrison. Reg. 
ottice, 11, Victoria-street, London, S.W. 

TRAFFIC INDICATORS (LTD.) (107,237.)—Reg. Jan. 31, capital £5,000 
in £1 shares, to carry on the business of manufacturers of and dealers 
in indicating instruments and recording devices, electricians, electric 
engineers, generators of electricity, &c., and to adopt an agreement 
with H. A. Lamb and C. O'Neill Crowley. Private company. First 
directors, J. T. Bottomley and C. O'Neill Crowley. Reg. effice, 585, 
City-road, London, Е.С. 


TURBIRO SYND. (LTD.) (107,285.)—Reg. Feb. 2, capital £5,000 in 
£1 shares, to carry on the business of m:chanical enzineers, electri: 
cians, &c. Private company. 

UNDERHILL & RITCHIE LTD.) (7,430.)—Reg. in Edinburgh, Feb. 1, 
capital £5,000 in £1 shares, to carry on the business as electrical, con- 
sulting and general engineers and contractors, makers of motors, 
machinery, apparatus and fittings, &c. Private company. First direc- 
tors, W. В. Underhill and W. A. Ritchie. Reg. office, 79, Bath-street, 
Glasgow. 

VERA CRUZ TELEPHONE CONSTRUCTION 8YND.'/LTD.) (107,144).— 
Reg. Jan. 25, capital £10,000 in £1 shares, to carry on the business of 
a telephone, telegraph and electric light. heat and power supply com- 
pany, and to adopt certain agreements, &c, Private company. 


STATUTORY RETURNS. 


AMAZON TELEGRAPH СО. (LTD.)J—In return to Nov. 30 capital is 
£250,000 in £10 shares, all of which have been taken up and paid for 
in full. Mortgages and charges £197,200. 

BLACKPOOL & GARSTANG ELECTRIC LIGHT RAILWAY CO. (LTD.)— 
In return to Dec. 31 capital is £10,000 in £5 shares, of which 361 have 
been taken up. £4 per share has been called up and £1,707 has been 
received (including £323 paid in advance), leaving £60 iu arrears. 
Mortgages and charges nil. 

BRENTFORD ELECTRIC SUPPLY CO. LTD.—Return to Dec. 23 gives 
capital as £1,000 in £1 shares, of which seven have been taken up. 
No cal's have been made. Mortgages and charges nil. 

BRITISH TRAMWAYS & GENERAL CONSTRUCTION CO. (LTD.) Return 
to Dec. 29 gives capital as £300,000 in £1 shares, of which 211,000 
shares have been taken up. £241,000 has been received, Mortgages 
and charges nil. 

CAPE ELECTRIC TRAMWAYS (LTD.)-—According to return to Nov. 20 
capital is £500,000 in £1 shares, of which 491,222 have been taken up. 
£91,222 has been received. £400,000 is considered as paid. Mortgages 
aud charges £524,300. 

COLLERIES ELECTRIC POWER DEVELOPMENT SYND. (LTD.)—In 
return to Jan. 12 capital is £10,000 in £1 shares, of which 6,007 have 
been taken up. 158. per share has been called up on 4,000 shares and 
£2,875 has been received, leaving £125 in arrears. £2, C00 is considered 
as paid on 2,C00 shares (remaining seven shares unaccounted for). 
Mortgages and charges nil, 

DOUGLAS SOUTHERN ELECTRIC TRAMWAYS (LTD.)—In return to 
Nov. 30 capital is £50,000 in 30,000 preference and 20,000 ordinary 
shares of £1 each, of which 25,975 preference and 15,472 ordinary have 
been taken up. £1 per share has been called up on 12,565 preference 
and 5.804 ordinary, and £18,370 has been received. £23,075 is con- 
sidered as paid on 13,407 preference and 9,668 ordinary. Mortgages aud 
charges nil. 

HAMPSHIRE LIGHT RAILWAYS (ELECTRIC) CO. (LTD.)—Return to 
Dec. 24, 1909, gives capital as £1,000 in £10 shares, All shares taken 
up. £1,000 paid. Mortgages and charges, nil. 


NEW PHONOPHORE TELEPHONE (LTD.)—' The capital in return to 
Nov. 9 is £10,000 in £1 shares (9,000 ordinary and 1,000 founders), of 
which 6,741 ordinary and 1,000 founders' have been taken Ope £1 per 
share has been called up on 6,741 ordinary and £6,731 has n paid, 
leaving £10 in arrears. £1,000 is considered as paid on the founders. 
Mortgages and charges £2,200. 

VESEZUELA TELEPHONE & ELECTRICAL APPLIANCES OO. (LTD.) — 
Return to Nov. 25, 1909, gives capital as £85,000 in 70,000 ordinar 
shares of £1 each and 1,500 preference shares of £10 each, of whic 
70,000 ordinary and 860 preference shares have been taken up. £1 
per share has been called up on 13,494 ordinary and £10 per share on 
860 preference shares, and £22,094 has been received. £56,506 is con- 
sidered as paid on 56,506 ordinary. Mortgages and charges £120,000. 


MORTGAGES AND CHARGES, &c. 


ELECTRIC LIGHT & POWER CO. (LTD.)--Issue on Jan. 21 of £100 
лн part of a series of which particulars have already been 


PRESTWICH & BURT (LTD.) — Particulars of £100 debentures created 
Dec. 30 has been filed, the whole amount being issue on Jan. 10, 1910. 
Property charged: Company's undertaking and property, present and 
future. No trustees. 

RICHARD PAPE (LTD.)—A memorandum of satisfaction in full on 
Aug. 12, 1909, of debentures dated April 5, 1909, securing £100, was 
notified Jan. 27, 1910. Issue on Jan. 19 of £500 debentures (part of a 
series of which particulars have already been filed), also registered. 


COMPANY INCORPORATED OUTSIDE THE UNITED 
KINGDOM. 
UNITED STATES TELEGRAPH СО. OF NEW YORK. (909F.)—Particu- 


lars filed Jan. 21. Capital stock $5,000 in $100 shares. Reg. in New 
York, U.S.A., on Jan. 31, 1£08. British address : 70, Cornhill, EC., 


where C. C. Galbraith is authorised to accept service. 


CITY NOTES. 


есж аск» 


MEMORANDA (Feb. 10).—Bank rate 34 per cent. (since January 20, 
1910). Price of silver, 25!1d. per oz. Consols 8115—82 4 for money, 
82—821 for account. Consols Pay Day, March 1; Stock and Shares 
Continuation Days, Feb. 23 and March 14; Tickeb Days, Feb. 21 and 
March 15; Pay Days, Feb. 25 and March 16; Mining Shares Carry 
Over Day, Feb. 22. 

Prices or METALS (London).—Copper, cash, 59} ; three monthe, 
60%. Lead, English, 13$—14; foreign, cash, 138—13,;,; three 
months, 133-13} ; Spelter, cash, 234. Tin, En lish, 1455—1474 ; foreign, 
cash, 147}; three months, 1495. Tron, leveland, cash, 51/5 and, 
"ps months, 52/24. Magnet Steel (price supplied by W. F. Dennis 

Co.) £55. 


BRITISH ALUMINIUM CO. (LTD.)—The receiver and manager 
announces that a schemo of reconstruction has been approved by 
many of the principal debenture stockholders and Shareholders. 
Under the scheme, provision will be made to pay off existing liabilities, 
to provide for certain further capital expenditure which is considered 
necessary, to supply working capital and to enable the company to 
carry on a larger business in accorda псе with its increased productive 
capacity. A new company is to be formed to take over all the assets 
of the existing company. The authori sed debenture and share capital 
of the new company will be £2,750,000. 

DEUTSCHE-BECK-BOGENLAMPEN GESELLSCHAFT— At a recent meet- 
ing the capital of the company was increased to 1,715,000 marks. 

MATHER & PLATT (LTD.)—A final dividend is recommended at the 
rate of 10 per cent., with a bonusof 2 per cent. A dividend at the rate 
of 10 per cent. was paid in September, and a portion of the reserve 
fund was capitalised by the allotment as a bonus of new ordinary 
shares to the extent of 50 per cent. of the existing ordinary capital. 
Tho distribution on the capital as it stood in 1908 was 10 per cent. and 
a bonus of 74 per cent. ; 

NATIONAL ELECTRIC CONSTRUCTION CO. (LTD.)—Dr. G. T. Moody 
has been elected a director, in place of Mr. W. Herbert Fowler, resigned. 

OXFORD ELECTRIC CO. (LTD.)—4 dividend at the rate of 9 per cent. 
per annum (tax free) for the half-year to Dec. 31 has been declared, 
making 7 per cent. for the year. 

SOUTA LONDON ELECTRIC SUPPLY CORPN. (LTD.)—Subject to final 
audit, a dividend on the ordinary shares for 1909 at the rate of 5 per 
cent. is declared. 

STOCK EXCHANGE NOTICES.—The Stock E committee have 
granted a quotation to a further issue of 59,500 £1 ully-paid ordinary 
shares of lickers, Sons d Maxim. The committee have been asked to 
grant quotations to a further issue of £58,000 4} per “cent. second 
debenture stock of the County of London Electric Supply Со. (Ltd.) and 
£300,000 5 per cent. first debentures (in lieu of scrip) of the Manaos 
Tramways & Light Co. 

TELEGRAPH CONSTRUCTION & MAINTENANCE CO. (LTD.)—Subject to 
audit, the directors propose a dividend of 10 per cent. (£1. 4s. per 
share), together with a bonus of 24 per cent. (6s. per share), in addi- 
tion to the 5 per cent. already paid, making 174 per cent. for tho 
year 1909. 


— — — —— 
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ELECTRIC TRAMWAY AND RAILWAY TRAFFIC |ELECTRICAL COMPANIES’ SHARE LIST. 


RECEIPTS. : 
= | = | Last | Price | Rate BUSINESS 
С || Divi- NAME, Wed., [par cEwr| DIVIDEND | Werk то 
LINE, Wook З  |Inc.or Dec. AGGREGATE. or Feb. 9. | YIELDED. ЧЕ; Ерв. 9 
еп B (2) (Мо, oF Amount, [incor Decl | — — - 
weeks. (a) К Electrici High-| Low 
É Е ТБК p ectricity Supply. £ s. d. est. | est. 
Airdrie ..................] Jan. 28 192| — 1 4 804 T 45 № | Bournemouth & Poole Elec. Sup. Ord. . 9—9} |6 2 6| Man Sep 
Anglo-Argentine ..........| Feb. 4| 42,886 | + 3,805 | 5 | 212,021 |+ 18,609 19 4/6 . 44 per Cent. Cum. Pref.. ........... 9j—10 |410 0 Feb Аце | ·. | .. 
Ayr Corporation .......... „ 5 174 | — 9 38 11,356 — 17¹ | 10| 6/c І Do. 6 per Cent. Cum. Second Pref. ......| 10 —10} 5 14 0 Feb, Aug ee i 
Baker St. & Waterloo Ry. „„ 5 | 3,430 | + 5 17,85 |+ 305 St. | 44% Do. 41 per Cent. Deb. Stock (red.) ...... 102—105 4 5 6 Дат July is „> 
Barnsley 6 2 6 „ 6 „„ 6 „% „6 „6 „660 Jan. 28 157 + 4 633 + 6 | 2/0 Bromley ( ent) EL Lt. & Power Shares.... 41—4 5 15 9 pril, Oct. ee ee 
Barr) „ 28 193 | + 4. 818 |+ 48 St. 41% Do Do. Ist Debs . 91 415 9| Мау, Nov | œ. | .. 
Bath Electric Trams, Ltd...| Feb. 2 602 | + 5 3306 |+ 298 | 5| 4/6 | Brompton & Kensington Elec. Sup. Ord. ..| 7{—7# |6 9 O March... 74 . 
Birmingham Corporation m! n 5 6,819 + 512 45 297,329 |+ 10,9% 3/6 „Do. r Cent, Fefe... eris 7}—7} 4 10 O| Mar, Sept 7 уа 7% 
Birmingham & Midland....| Jan. 21 793 | + 3 2385 |+ 54 || St. | 4% | Ventral Elec. Sup. Co. 4% Guar. Deb. Stock 93 —102 | 3 18 6 | June, Dec | 100} 100£ 
Blackburn Corporation .... S a | E i ‚. 2/6 | Charing Cross (W. End & City) El. Sup. Co. 3j—4 5 14 0 | Feb, Aug ку tak 
Blackpool and Fleetwood ..| Feb. 5 234 | + ae u E 2/3 Do. 41 per Cent. Prei .| 4b-4 417 0! Feb., Aug AM 
Blackp'l St. Anne's& Lytham 75 3 126 | — 39 14 2477 2 | St. 4% Do. 4 per Cent. Deb. Stock (red.) ...... .96 —99 410 lan, July К А 
Bolton Corporation " 6 2,130 | — 1 45 103,942 |+ 652 St. | 43% Do. 41 per Cent. Deb. Stock (red.) 101 —10314 7 6 oe 103 102} 
Bombay ...... РУТИТЕ Jan. 6 |340,965 | + 31,515 1 840,965 |+ RL515 5| 2/3 Do. City Undertaking 44% Cum. Pref. 3—4} 5 8 0 a July 31125 
Bournemouth Corporation. Feb. 2 1,265 | + 62 44 73,101 |+ 1119 /O | Chelsea Electric Supply Ота............... 34—31 | 6 O O |March.... 311 31 
Bradford Corporation. 5 4,4860 + 272 44 | 215,670 |+ 6,111 [St. 4176 . 44 per Cent. Deb. Stock (red.) 98 —101 | 4 9 0 June, Dec 
Brighton Corporation » 6 707 | + {45 | 42,941 |+ 20% 5/0 | City of London Electric Lighting Ord. .... nein 5 2 0| Feb Aug | I!) li 
Bristol Trams & Carriage .. 0 4 5,157 | + 508 38 219,669 |+ 15, 6/0 . 6 per Cent. Cum. Pref. ............ 121—131 | 4 10 6 | Jan, July 124| .. 
Burnley Corporation ......| . 5 1101 | — 47 5 5,679 | 148 | St. | 5% | Do. 5 per Cent. Deb. Stock (red.). 121 —125 | 4 0 С | June Dee . 
Burton Corporation ......| „ 6 252 | + 45 11,867 — 124 [St. 41% Do. 41 per Cent. 2nd Deb. Stock (red) . 99 —102 |4 8 0 qan July . is 
Bury Corporation ........| Jan. 30 856 | + 78 | +44 50,183 |— 231 ч County of Durham Elec. P. D. Ord......... 45 ФУ pril, Oct Ds it 
Calcutta Tramways Co... Feb. 5 |a50,594 | — R254 5 225,270 |— R1,534 5% | Do. 5 per Cent. non Cum. Pref. ........ 21—31 |7 8 O| April, Осі | ·. i 
Camborne-Redruth ...... 4) 5 125 | + 5 599 |+ 2 10) 4/0 | County of London Elec. Supply Ord. ...... 71—8 6 0 O| Feb, Aug | «| .. 
Cardiff Corporation........ is ; is T КЫ P | | 10| 6/0 . per Cent. Cum. Prei. t ani. 580 ar, Sept | 109; 1033 
Cavehill. : Lan. 28 45 — 4 198 — 7 St. 4% Bo. 4} per Cent. Deb Stock (red.) V 
Central London Railway ..| Feb. 5 5,535 | + 19 5 27,809 — 619 St. 4195 Do. Second Deb. Stock. . 98 —101 4 9 6 ay, Nov 1001] 991 
Charing C., Euston & H'stead| „ 5 | 3,785 | + 5 19,400 |+ 145 2/0 | Folkestone Electricity Supply Co. Ord. ....| 41—41 5 12 6 | April, Oct | .. | .. 
Chatham & Dist. Lt. Rys. .. » 3 709 | + 12 5 3.642 |+ 102 2/6 Do. 5 per Cent. Cum. Pref. ............ 4—5 413 0 ar, Sept = a 
City & South London Ry... , 6, 3,343 | + 6 5 16,792 |— 397 St. 41% 10о. 41 Ist Deb. Stock (red) ........ e| 95 —98 | 412 0 Feb, Aug sá "T 
City of Birmingham ...... Jan 20| 2,562| + 102 4 10,902 |+ 553 4/0 | Hove Electric Lighting Ord—ꝛ-w— 66. 51—71 5 17 Abril, Oct| s| .. 
Colchester Corporation ....| Feb. 2 143 | + 26 5 767 |t 182 4/0 | Kensington & Knightsbridge Ord.......... 7 7 5 6 8 | Feb, Aug Ч e 
Cork Electric Trams Co 2 3 403 | — 17 | 15 2084 |— 23 95 Do. 6 per Cent. Ist Pref .............. 54—63 | 4 18 О | Jan, July #2 oh 
Croydon Corporation ...... Jan. 28 1,347 | + 264 4 68,907 |+ 7,456 [ St. | 4% tDo. 4 per Cent. Deb. Stock (red.) . 944—364 4 3 € bd v Е 
Devonport & Dist. Trams. „ 28 377| + 48 4 1,673 — 11 [St. 4% | Kensington & Kngtbg. Co. & Notting Hill 
Dover Corporation ........ » 29 154 | + 12| 44 9093 |— 302 | Co. (Joint Station) 495 Deb. Stock (red.) ..| 96 —101 | 3 19 O | April, Oct oe vs 
Dublin & Lucan Railway ..| Teb. 4 86|-— 2 5 480 |— 69 | St. 41% Kent Elec. Power Со..................... —87 |5 3 6| Jan, july bed сы 
Dublin United ............ „ 44.879 + 35 5 24,706 |+ 280 1/9} | London Electric Supply Ord- 11—2 47€ ar, Sept Hi 5 
Dudley-Stourbridge ...... p 28 632 | — 33 4 2593 |- 168 3/0 | Do. брег Cent. Рге!................... 5 —5 511 6| Mar, Sept M : 
Dundee Corporation ...... eb. 2 1,019 | — 103 | +38 44,509 |— 263 || St. 4% Do. 4 per Cent. Ist Mort. Deb .......... ж, 4 5 6 n July 1 Pi 
East Ham Council ..... И 9 893 | + 28 | $14 44.574 |+ 5,15 2/6 | Metropolitan Electric Sup. Ord. .......... 4—4} | 5 16 6 | April, Oct 4 4 
Exeter Corporation........ » 4 264 | + 4 14,701 |+ 681 2/3 | Do. 4j per Cent. Cum. Pref............. 44—5 410 0 Ja July | 488 
Gateshead & Dist. Trams ..| Jan. 28 82 — 89 4 3,752 |— 2 St. 41% Do. 4% per Cent. Deb. Stock Ist Mort... . 104 —107 4 4 0 June, De | .. " 
Glasgow Corporation ...... eb 5 16,546! — 45 $36 (656 — 7,810 | St. 34% Do. 3$ per Cent. Mort. Deb. Stock (red.) 4 1 6| Jan, July | 854 84 
Glossop Tramw sss $4 vs <a ix va M 100! 41% | Midland Elec. Corp. for P. D. Ist Mort. Deb. | 96 —98 4 12 0 une, Dec 9711 
Gravesend-Northfleet...... Jan. 28 160 — 144 729 |+ 41 ||| 100 Ht. Newcastle & Dist. Elec. Ltg.4] per Cent. Deb. 82 —86 | 5 2 6 | Jan ЈШу | .. | .. 
Great Northern & City Rly..| Feb. 5 1,587 | — 2 5 7,960 |— 101 S s. Newcastle Elec. Supply Ord............... 4—4 m eb, Aug А es 
Gt. Northern, Piccadilly, &с| „ 5 | 6105) + 289 5 30,79) ＋ 1,140 5% | Do. 5 per Cent. non Cum. Pref. ........ 44—5 5 O 0| Feb Aug | 4 
Greenock & Port Glasgow ..| Jan. 28 444 | + 17 4 1872 |+ 222 || 100| 44% Do. 44 per Cent. Ist Mort. Deb. ........ 1004—1024! 4 8 O| Jan, July % - 
Hartlepool Tramways » 28 168 | — 4 2 + 9 || 100| 5% | North Metro. Elec. Power Sup. 5 Morts.....| 99 —101 | 4 19 0 .. |р. 
Hastings Elec. Trams Co. Feb. 3 635 — 17 5 3,589 |+ 7 10| 6/0 | Notting Hill Electric Ота................. 121—134 5 6 0 March.. x 2 
Hong Rong ——— - 5 | 89,302 | + $256 5 | $35,202 |— #3,483 | 5| 2/6 | Oxford Electric Ord. .................... 6 —6} |5 8 0 March.. ue Кў 
Huddersfield Согрп. ......| » 5 ,566 |+ 8 44 74113 |+ 3,989 St. 4% о. 4 per Cent. Deb. Stock... 93 —96. |4 4 О | Jan, July os T 
HullCorporation..........| „ 52.072 + 187 44 116591 |+ 5,747 5 St. James' & Pall Mall Elec. Ord........... 1—9 511 0 eb, Aug 81 BA 
Ilford District Council...... » 5 445 | + 33 | 46 21919 |+ 1,908 3/6 | Do. 7 per Cent. Pre 7 —74 | 413 4| Feb, Aug s "e 
Ilkeston District Council » 2 115 | + 44 5.8 — 242 | St. 31% | „Оо. 3t per Cent. Deb. Stock (red.) ...... 83 —87 |4 0 6 Jan, July | . 
Ipswich Corporation ...... a 5 300 | + 45 17648 |+ 302 ба Smithfield Markets Electric Sup. Ord....... 2 —2 vs Feb. .. 2*4 as 
Isle of Thanet Co. ........ j 5 210 | — 11418 5,1 EJ 86 4/0 | South London Electric Supply Ord......... 21—3 610 0 April .. зх 2H 
рои ———— € Jan. 28 94 | — 4 P 14 1 St. | 5% Do. 59$ Ist Mort. Stock (red) 100 —103 4 17 6 " T T 
eighley Corporation...... Feb. 3 139 | — 41 7414 |t 385 0/6 | South Metrop’n Elec. Lt. & Power Ord. ....| B |414 0 К „ 
Kidderminster & District ..| Jan. 28 72 | — 4 320 |+ 9 0/84 | Do. 7 per Cent. Cum. Pref. ............ 145—154, 5 14 0 Feb, Aug " E 
Kilmarnock Corporation Feb. 5 136 | — 38 5553 |— 253 [St. 41% | Do. 4} Ist Deb. Stock (гей.)............ 10/4 720 April, Oct M ы 
Lanarkshire Trams Co. .... i 3 1182 | + 5 6572 |+ 273 2/6 | Urban Electric Supply Ord. .............. 1—1 (с. April, Oct 2^ К 
Lancashire United ........ " 2 958 | — 145 5 5506 |- 25 2/6 Do. 5 per Cent. Cum. Pref. ............ 1—1i E April, Oct 2x Ан 
*Leamington .............. Jan. 28 129 га 4 555 |— 4 St. 144° | Do. 41 per Cent. Ist Mort. Deb. ........ 74] —784 | 5 14 April, Oct | «+ | .. 
Leeds Corporation ........ Feb. €&€ 6435 | + 211 44 302,000 |+ 9,513 5| 5/0 | Westminster Elec. Sup. Ота............... 83—9 5 10 3 Mar, Sept s na 
Leicester Corporation M 5 2165| + 143 5 9,780 |+ 849 5| 2/3 Do. 41 per Cent. Cum. Pre᷑ I. 4—5 4 3 Jan, July ue РИ 
Leith Corporation ........ » 5 533 | + 44 | 33 22,783 |+ 2,604 г ` 
Lincoln Corporation кй n E А 1 15 + 8 45 5446 |+ 213 Electric Railways and Tramways. 
ver rporation ....| Jan. ,514 | — 
Liver Dool Overhead Rly. ..| Feb. 6 1,247 | — 277 6 = T 321 St. | 4% | Baker St. & Waterloo 4% Регр. Deb. Stock | 95 —97 4 2 6 До July 96}! 96 
Llandudno&ColwynBay Ry. 5 4 101 + 9 £9 1,076 + 70 > Bath Elec. Trams Pref. Ord............... 4—} és pril a 8 5 
London County Council ....| Jan 22 | 37,855 + 4,719 | §42 11,590,995 |+ 99,071 0/6 Do. 5 per Cent. Cum. Pref. ............ m — fr 815 6 jen July i Ё 
London United .......... Fed. 5 | 5,031 | + 109 "26843 |+ 1450 | St 4% | Do. 4b Ist Mort, Deb. Stock (тей.)а...... 84 —88 | 5 2 О | April, Oct 85 84 
Lowestoft ....... i ime OS 122 | + 1119 2949 |i 143 | St. |44% | B'ham & Midland Trams 41 Ist Deb. Stock. 83 —86 |5 5 6 | Jan, July | 81 
Maidstone Corporation .... Я Me T Е | 10 6% рм гаша T TEA Ord. «secos 81 ^ А E 6 eb, Aug es js 
Manches ter Corporation.. „ 5 13,997] — » — 8 95 o. Cum. Pref. (fully paid) ............ — 7 0 bs s E 
Mersey Railway .......... NEC 1.922 | — 35 5 uc + 251 St. 4% | Do. 4 per Cent. Debs. ................ 100 —101 | 3 19 0 Feb, Aug - РР 
Merthyr ................ Јап. 28 170 | — 16 729 |— | 10| .. | British Electric Traction Ord. ............ 1—1 - June, Dec d... 
Metropolitan Dist. Railway. Feo. 5 | 10,744 | + 1,055 4 53,775 |t 4,376 10 3/0 | Do. брег Cent. Cum. Pref. ............ 314—3} | 8 0 O| Feb, Aug 3j 3% 
Metropolitan Elec. Trams ..| Jan. 28 5,808 | + 1,059 4 25.085 |+ 4.103 | St. | 5% Do. SCent. Perpetual Debs............. 89 --92 |5 8 6 April, Oct | 901 | 90 
Middletoeo n „ 28 209 | — 47 4 '993 — ' 97 ' St. % | Do. 4} per Cent. 2nd Deb. Stock........ €7 —72 6 5 O May, Nov 79 Ы 
Nelson Corporation..... .. . Ее, 5 117 +. 4314 6.037 295 St. 3% Central London Ordinary Stock .......... 64 —66 5 19 0 Feb, Aug 651 644 
Newcastle-on-Tyne Corp. .. M 5 3,878 | — 37 | 44 172619 |— 1,503 | St. | 4% Do. 4 per Cent. Pref. Stock ............ 55 —87 |4 11 0 | Feb, Aug 86} .. 
Newport (Mon.) .......... 5 5 598 | + 1128 | 45 29317 + "e4 [St. 2% Do. Deferred Stock .................. 46 5 3 6 Feb. 17 tei 
Northampton Corporation. EN ia NS | . 100 4% | Do. 4 per Cent. ОеЬз.................. 100 —102 3 18 0 Jan, July | .. | .. 
Oldham, Ashton & Hyde ..| Jan. 28 454 | — 25 4 1955 |— : 34 St. 4% | Charing X, Euston & Hmpstd Per. Озо Stk, 94 —96 | 4 3 6 jan July 043 94l 
Oldham Corporation ...... Feb. 6 1521| — 328 45 81.135 |— 6679 5i 2/6 | City of Birmingham Trams, 5 % Cum Pref.) 4$—54 | 4 17 5 | April, Oct | .. | -. 
Perth (N. B.) Corporation , 2|  127| — 10 | $37 5917 |- 34 | 100) 4% | + 4 per Cent. Ist Mort. Debs. ........ 99 —103 317 6 | April, Oct | .. ; 
Perth (W. A.) Elec. Trams. „ 4 1,626 | + 40 & 8171 |+ 447 | St 14 City & South London Rly. Con. Ord. 314—32} | 6 10 6 Feb Aug 32 
Peterborough ............ Jan. 28 85 | + 1 4 376 |+ 15 (St. | 9% 5 per cent. Perp. Pref. (1891) ...... 108 —110 | 4 11 0 | Feb, Aug б * 
Portsmouth Corporation Feb 5 1,596 | + 26 | 45 91.711 |+ 3333 St. 5% Dh; ur) ve e Rex XR 104 —107 | 413 6 | Feb, Aug A 
Potteries ................ Jan. 28 1,578 € 59 4 6.667 ©... 146 5. 5% Do. (1901) +оо» з» о» ое э ә в э э о э ө э ө ө ө ө ө ө ө ө + 100 —103 5 1 0 Feb, Aug oe 
Preston Corporation. Feb. 2 541|— 122 5 3342 |— 5 St. 509 e oci ce Ta WE ee a 99 —103 | + !7 6 | Feb, Aug еж 
Rotherham Corporation. „ 3 542 | — 13 44 26Cc87 |— 992 [St. 4% 4 per Cent. Perpetual Debs......... 100 —102 | 3 18 0 | May, Nov | .. 
Rothesay ................ Jan. 28 42 + 9 1S + 24 10| 6/0 | Dublin United Trams, 6 per Cent. Pref..... 121—131 | 4 7 6 Feb, Aug Ve 
Salford Corporation. Feb. 7 4266|-F 68 | $44 20311 |— 3,443 10 .. | Gateshead and District Trams Ord......... 1— .. 8 * 
Sheern es . Jan. 28 30 - 4 e 10 .. | Gt. Northern & City Rly. Pref. Ord. (4%) 1—1 i Feb, Aug i 
Sheffield Corporation ...... Feb. 6 5648] + 359 $45 | 257,701 |t 5,340 | 10] 4/0 | G. Northern, Picc. & Brompton 4% G. Pf. 8—8} aS Feb. Aung 
Singapore Trams.......... „ 5 | $8,256 | —$1,552 5 845,685 |— 22912 | St. 4% Do. 4 per Cent. Deb. Stock ............ 94 —95 | 4 3 6, Jan, July | 95 | 941 
South Metropolitan........ Jan. 28 590| + 34 4 2774 l4- 125 5| 2/0 | Hastings & District Elec. Trams, 6% C. P. li—1$ | ex Mar. Sept 
South Stafís.............. » 28 701 | — 46 4 2:994 = 149 St. | 41% Do. ‚41 Deb. Sk | 74 —79 5 14 O April, Oct 
Southend Corporation Feb. 2 320 + 64 44 22862 |+ 3,166 10] 6% | Imperial Tramways Ord. ................ 4—44 (3 6 8 ar, Sept « 
Southport Tramways ...... Jan. 28 174 | — 29 4 828 |— 49 10 6% | tDo. 6 per Cent. Рге!................... | 5 —6 5 0 O | Mar, Sept 
Stalyb’dge,Hyde,&c.,Jt.Bd. | Feb. 5 578 — 48 | $44 32183 |— 751 St. 41% Do. 41 per Cent. ОеЬз................. | 70—72 |6 5 O Jan, July 
Sunderlaid Corporation.... " 6 1,039 | — 19 | 45 50381 |— 2218 5| 1/3 | І. of Thanet E. T. & Lt. 5 per Cent. Pref. .. 1—1 5 0 0 ar, Sept 
Sunderland District ...... " 2 145 — 245 14 5703 — 477 [St. 4% Do. 4 per Cent. Deb. Stock ............ 60 —65 6 3 0 pn July 
Swansea Trams .......... Jan. 28 914| + 109 4 3823 |+ 449 10| 5/6 | Lanarkshire Tram ways. 10 —1C} 5 15 O eb, Aug 
Swindon Corporation iu M mes | : St. | 5% | Lancs. Utd. Trams, 5% Prior Lien Deb. Stk. 861—884 | 513 0 lan. July 
Taunton ................ » 28 341+ 6 4 "lel H ар 31 10 .. London United Trams, 5% Cum. Pref. .... 14—24 s Jan, ушу li 
Tynemouth and District.... » 28 106 | — 10 4 564 |+ 63 | St. 4% Do. 4 per Cent. Ist Mort. Deb. Stock....| 69 —73 |510 0 Jan, July 65) 
Tyneside Trams Co. ...... Feb 2 28% | — 78 5 1615 |— 195 | St.. Mersey Con. Ord. Stock ................ 2 —3 ж Feb, Aug es 
Wallasey District Council. „ 5 757 — 44 | $44 40,457 793 1| 10$ | Metropolitan Elec. Tramways Ord......... 13— th T к 
Walsall Corporation ...... ji 5 504 | + 3 5 2. 74 74 Граж Do. Deferred ...................... 2 — 32 x April .... 
Warrington Corporation ae i us = 1 . 5 1 Td Bo 2 7 8 T Tai 2 5 а S лое EN 
est Ham Corporation ....| Jan. 27 t. 0 o. 4$ per Cent. Deb. Солана — an, July А 
еол аи Мао. Qu Ж ще кайкы Ек е tu^ ме onh т Railway Comedic. 381—331 |1 6 6! Feb, Aug | 384 37i 
Wolverhampton Co. ...... » 28 341 | — 26 4 1492 |— зз || St. 10% Do. Surplus Lands Stocks 66 —68 4 0 9 Feb, Aug 67! 66) 
Wolverhampton Согрп.....| Feb. 2 €13/ + 116 5 4273 |+ 525 St 31% TDo. 21 per Cent. Preference............ 89 —91 |317 O| Feb, Aug 
Worcester fan. 28 195 | + 4 4 934 + 12 St. E *Do. di per Cent. * A" Preference ...... 85 —8/ |4 0 6| Feb, Aug t6)! 85i 
Wrexham 66446 mo 28 79 pe 1 4 348 = 8 | St. 9 Do. 3 per Cent. Convertible Pref. $e vis. 84 — B6 4 1 6 Feb, Aug 354 
Yorkshire W.R. Trams .... Feb. 6 1,202 — 25 6 6812 |+ 277 [St. 31% | Do. ЗЕ per Cent. Debenture Stock ......| 91—93 |3 15 3 Jan, July 92 
Yorkshire Woollen District.! Jan. 28 798 ! + 12 4 3,547 |t 274 


i * In calculating the yield allowance has been made for accrued inter st cut naf for rede mption, 
un ^ du electrical. # Ex Dividend, $ The London Stock Exchange Committe have declined to quote these, 


3 


(а) These com ns are with the correspondi 
F Minus 9 dar t Minus 2 days. § Plus 


сә 
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ELECTRICAL COMPANIES’ SHARE LIST.—Continued. 


Business| 
се | RATE | Divipenp WEEK ТО 
SS | 2 |Last еа, PER CENT. 
Divi- NAME. Feb. 9. | Үшіркр) DYS | Fes.9. [ он — ——  — 
— ee Ei EON High- Low 
- ectric Rail amways : Es est. | es 
| Electric wey? and LU k oae 7 12 % Jan, July 274 791 | Telephones. ИТ 
3 ол. Met. Rly. 3} per Cent. A 09: 506 ee 17 —171 EIE Feb, Aug 51 50 St. 138 —140 5 14 0 A ee oe 
EE Metropolitan District Railway Ord....... 50 —52 e Feb, Aug 100| 2$ | Amer. Telephn. & Telegh. Cap. VV 
| .. | Do. Extension Pref. (5 per a deere 4% | Do. со Trust $1,000 4 per Cent. Bds. 10 —102 314 9 Es i 
34% | (Do. Assented Ext. Pref. (Int. 58 di 68 —70 500 Feb, Aug 751 oe St. 49. Do. „ Cons. Bonds 1936 .. Bu e 101 03 | 1170 Mar, Sept He 
397% Und. Elec. Rlys. Co. of London 75 —77 |3 18 O | Jan, July | °° iSt. | 5% Amelo Pona Tel. 5% Ist Mt. 1—8} |418 6 | August .. | a 
| 3% | Do. 3 per Cent. Consoltd. кс 99 —102 13 18 0 an, July 1201 oe 5| 3/0 Chili Telephone. 1 —1 614 0 Noy. | ТА 
49, | Do. 4 per Cent. Midland Rent-charge 93 —101 {319 0 ar, pt | .. | 110/7; | Monte Video Telephone „ i-i 5 14 6 | May, Nov 1 
3% Do. Guar. Stock 4 per 58 85 dH 2 2 66 „ „6 142 —144 4 3 б | Jan, Ju y 9531 ae 1 0/6 Do. 5 per Cent. Pref. . «922920902209 107 108} 5 11 6 Feb, Aug 125 | [4 
' 6% | Do. брег Cent. Perp. Deb. Stock...... 93 —95 |4 4 0 jan, July ‘> ISt] 6% | National Со. Pre Stck ооо ы е 335 
4°, Do. 4 per Cent. Ditto 5 " | ay .... e Ist. 69? Do. Def. Stock " А 10311: |5 6 6 | Feb, Aug . 2 
| A New Gen. Tract. 6 per Cent. Cum. Pref... $a April, Oct) ++ | Pio 6/0 | Do. 6 per Cent. Cum. Ist Pref......... 10111" 15 9 0 | Feb, Aug Р 
.. Potteries Electric Traction Od... ко uA атоо | Do: 36 er Cent Com 2nd „ ias 5154 4,8 0 Fe Au | | 
0/6 | Do. 5 per Cent. Cum. Pref...... — 84—87 |5 2 ej May, Nov | ** | ef 5 2/6 | Do. Sper Cent. non-Cum. 3rd us 5... 98 1.109 3 10 9| June, Des e 
41% Do. 4} per Cent, Deb. Stock s.s... Pref. 1—4 m ee ee ee St. 3 % Оо. Deb. Stock 31 Per Cent. d 100 —]91 3 19 0 Jan, July 1 | 1004 
| .. | S. Met. Elec. Trams. & Ltg. 6% Cm. Pre 67 —71 | 5 12 © lan, Jus ‚‚ | Pt. 4% | Do. 4 per Cent. Deb. Stock (re deu 1004 —101 Е ge 4 
‚ 4% | Dc 4 per Cent. Deb. Stoc оо tMtDb.| 64 —6? 7 5 jan, July 33 `°[..| .. | New York Telephone Co. 30 yr.Bnds.Scrip II- | 510° 0 | April, Oct i 
59% Sunderland Dist. Elec. Trms. 5% 11 u 32 —34 T June, Dec 102 тот, 1j Seifen сагаа аА | 4 11 0 | April, Oct ES 
ЮК | Undergd E.Rys.Lon. 6% In. Eds. withcoupo 101 —102 4 18 C T 88 | 81 1 0/71 Do. 6 per Cent. Cum. Pref. poser eres) EM d 4-11 0 Jan, July ae 
So, Do. 5% Prior Lien Bonds Жее» B6 88 5 2 0 E mE „ 15 910 1 O| Jan July E: 
44% | Do. 449; Bonds with coup. 5 55 n 971—994 y x ee St. | 44% Telephone Co. of Egypt 44 %Db. Stele ) 17 3 86 Ju Voie. 
a Do. 4 per Cent. Ist Power Ho. Dbs. .. vs March .. . 5 3 United River Plate............. —*—** 51 — 4 9 0 June, Dee 
posee а i " . e| . 2/6 | Do. 5 per Cent. Cum. Frei 1021—1044| 4 5 $| Jan July | «| +. 
ee Do. 6 per с i 79 5 8 0 ]ап, July ee ee St. 44% Do. 44 Deb. St. Red. velar кез 
4 Do. 43 per n S 222626 
i Electric Manufacturing, &c. TN EE . ку 0 cial, | ent, &c. 
41% Ancho Cable Co. 4} % Deb. Stock. 1.— f. = s: : Finan nvestm " E rere te ee T 
I .. | Aron Electricity Meter Orll Нн 6 8 0 April, Oct DR "tr. 5 3/0 Elec. & Gen. Investment 6% Cum. Pre 101—101 533 Sp, Dc Mr ju tH 10% 
75d. Do. 69 Cum. Pi... . 4—54 |3 18 9 | April, Oct „110 2 Globe Telegraph & Trust ...... . ..... 138—131 1 5 § Sp, Pchir Ju ae 
1/7; Babcock & Wilcox Ord «*.*00060€0692960609€2 17 —1 З 16 3 ee 7 те 10 3/0 Do. 6 per Cent. Pref. . соовооооо е 130—133 4 10 3 April, Oct "E n 
О Dar Pret ооа оо „ ra 1022 ааста E 
4/0 | British Insulated & Helsby Cables 61—6 4 10 Jan, july EN "S 
3/0 | t Do. 6 per Cent. Pref „+ ә» о о n Deb. tred). 103 — 106 4 5 0 Jan, uly яз 8 Colonial and Foreign Electric 
| 44% Do. e ‘Ist МЕРЫ) 89—94 4 16 0 Мат, rae arb e Railways, Tramways, 82. y-a |55 8 Арион 62 az 
| 44 1 92 British Westinghouse 6 per Cent. Pref..... 9841001 519 5 a 7 391 5 2/6 . 5% Cum. Ist Pref. . 414} 54 0 Jan, July 311 n 
6% | Dow 6 per Cent. Prior Lien Dbs, (rd). 47 —51 |716 0 | Jan, bri . . 2/6 | Do. 5% Сат. 2nd Fre 00 39—91 |4 5 June, Dec | 91 
4% Do. 4 per Cent. Mort. Deb. tt Deb Stocl 4l —46 E 10 0 Mar, Sept | . . fst] 4% | Do. 4% Deb. Stock е T3 113 8 oe re 
4% BrushE. Eng. Co. 44% Perp. Ist Deb.Stoc 25 —29 |15 10 0| Jan, July | ** | t. 44% | Do. 49, Deb. Stock ve Dab, ied): 104 —106 | 414 3| Jay July | ++ |. 
440 Po. Perpetual 2nd Deb. Stock. ....... 101101 5 18 C jan, July .. ** iSt. | 5% Auckland Elec. Trams. 5 e A p ш ж 476 ay 2 a ee 
| с Callender's Cable В d "——— 5} 411 0! ja Mo oe ee 3/6 ыгар егетте Los | SA | Н E ^ Te July 1027 102 
| . 5 per Cent. Cum. Pref........... = 6 0 «x iio 2/6 per Cent. Cum. Pref. .......... 100 10 | 
Pr p. diver са М! Debs. (red.).. a Nw. : 12 0 Ё Мау, М 105 2m [St. 44% Do. „4 рег Ceni DE Pier Ceris, — 140 14 | 5 и 0 Маг, Sept 15 p 
J, : ner-Kellner Al ali „оэ ә е ө о ө ө ө ө е ө ө э = 4 4 0 Feb. Ric oe { 8% Britis umbia " $ : dae eue 116 —1 А 
44% 1805 41 rer Cent. Ist Mort. Deb. (red.) . 104 . 6 11 9| March .- is ss І 60% Оо. Pref. Ord. Stock кре ee 108 —111 4 10 0 Jan. July i 109 
0/7, Chadburn's (Ship) Telegraph Ord. ...... 1] 9 6 6 | April, Oct "à a ‚| 5% Do. 5% Cum. Per». 1 af Deb. 102 —104 4 7 0 pril, 5 К 
07, Do брег Cent. Cum. Prei iz 7 0 0! Aueüst.. N |40 % Do. 4i per Cent. Ist ог ‚ Беһьз....... 101 —101|4 6 6| Jan, July а 
‚0/7, Consolidated Electrical Со............. 171 7 О O] Apil, Oct | +. ` 100 41% | Do. Vancouver DONC b St. 8 104 —106 3 19 6 8 {| 98} s 
0/6 Consolidated Sicnal Co cec cacciícctst]tí = ecco — 6 8 0 April, Осї m St. 44% Do. 41% Perp. Con De 5 X у 9-99 : о 6 Mar, " | | 
30 Do 6 per gent Gum, Pref 000 FF St. 5% | Buenos Ayres Lacroze ty Tram, Ist Mt b, Aug 21 924 
3/0 '*Crompton & Co (Nos. 1 to 85,000) ae 88 —91 5 10 0 Jan, July | * t 6% {Buenos Ayres Port & City À eee | е Аче m os 
59, Do. 5 per Cent. Ist Mort. Debs. (re Hm ar, Sept oe 5 Deb. Stock .......... 35 810 "P 41 443 Mar, р (3: 
0/7; | Davis & Timmins: ...2 eno ð 1 zi 818 O0 рї... 2 2 Calcutta Tramways (1 oe AU 41—5 5 0 0 | Jan, July : ; 
1521 Diek, Kerr & Co. Ог4................... 1a —I x 5 4 6|Sept .... .. ` #100! 2/6 | ро. 5 per Cert. Cum. i 55 99 —102 4 8 0 | Jan, July . - 
.0/7* | Do. 6 per Cent. Cum. Pref........... 99 —102 4 8 6 Jan, July | * А Äu5,55;,;;ͥ t Deb ck 8 1 — f ja „ A 
; 41% | Do. 4} per Cent. Deb. Stock. ee (£3. d: ) Y 3 2$ eb, Aug „э t. e Cape Electric Tram Shares EM oon Е, 433 4 7 C F, y; ; » 
. | Edison & Swan United (“ A" Sh.) (ЕЗ p PH 9 3 0 Feb Aus S| 1/3 | City of Buenos Ayres Trams Co. ( „„ - " 
2 | Do. (5 paid 2 E (red.) | 64 —65 1516 0 | une, Dec | ** |. ++ fay 4% | Do. 4 per Cent. Deb. EUR 555 96 —99 5 1 0 May, Nov ЯН 
4% | Do. 4 per Cent. Mort. Deb. Stock (red. 81 —84 5 19 0, Mar, Sept 20 59) Colombo Tr. & Ltg. 5% Ist 3 . 
„% Do. 5 рег Cent. 2nd Deb. Stock...... фек t Jan, July Fo. 100 5% Electric Traction Co. of Hong Kong 5 pe 80 —83 |6 o О | June, Dec чи 
„ Eamundson's Elec. Corp. Ord. i—i Ps May, Nov B. Cert. 1st Mort. Debs. ... Eo E 85 
| .. | Do. 6 per Cent. Cum. Pref. ..... ed.). 64 —67 4614 0 Jan, July | œ | > 1| 5% | Havana Elec. Ry. Con. Mt. 5% $1, 941—971 5 2 6 | Feb, Aug | 7 
4% Do. 41 per cent. Ist Mort. Deb. (red.) А | ee Jan, July ee . year Coup. de . . T б, E: 22 
Е Electric Construction Со............... 11—11 10 4 0 uly .... D . es Kalgoorlie Elec. Trams . р "o 95 —97 5 3 2 Jan, July A „. 
2/9; | Do. 7 per Cent. Cum. „ 61 —66 66 1 0 | Jan, July ** 1100: 5% | Do. SrerCent. "A; Deb. Stock...... 74 —78 |317 O| Jan, July Re 
4% Do. 4 per Cent. Perp. 1st Mort Db. i 64 -—69.|: 5 0 m 8 А 5| 6% Do. брег Cent.“ B" Ditto it—tal4 0 6| July 10 . x 
595 | Ferranti Ltd. 5 per Cent, Ist Mt. Pref. 74—81 |6 1 6 | une Dec . 5; 5/6 | Lisbon Elec. Trams. Ord. 55 12 In 5 5 3 Jan, juiy -. 
5/0 | General Electric (1900) 5% Cum. e3 —87 412 0 ar, Sept | ** 100 0/7; Do. 6 per Cent. Cum. Pre „ 100 —104 4 16 0 Jan, July R - 
е 121—120 5 9 0 Feb aus 5% Do. SrerCent Кее Mort. Debs. ...... 98 —100|8 0 0| Jan, July 
5/0 | Henley's Tele eranh Works Ord eccesso] 5 —5i | 4 3 6 | Feb, Aug ee t 59? Madras Elec. Trams. 2% В 5 97 —99 5 1 0 eb, Aug 132) 1251 
2/3 Do. 4} per Cent. Pref. ...... b. Stock | 105 —107 4 4 01 Mar, Sept | © | .. -. | 5% Manila Elec. Ry. $1,000 Gold Bonds 10 2 13-6 | 2n 
DOR cA Ir Ur асры. Aug | qs t [100| Sif (Mexico Trams Co. Com. St. % Cold Bds| 941—960 5 3 6| — 941 93i 
оте О АЕ 931-95} |6 6 0| ~ 
5,0 | Do. 5 per Cent. Cum. F 39 —101 3 19 O | April. Oct oe £o» Do. 69, 50 yr. Mort. Bds... pu N 
40 Do. 4 per Cent. Debs. (red.) .......... 1—1 эз April t. 4% |t Montreal "St. Ry. Sterling 44 per › 101 —103 | 4 7 6 Feb, Aug 1634 - 
F E a) wv NES ме Spe Debs. (1922) (Nos. 601 to 2.000)........ 102—104 |4 6 6j -. ы. 
.. , Richardsons, Westearth & Co., Lt 1744 25 May, Nov 8) „. Pt. 41% | Do. do. (Nos. 1 to 4, % ........ "n 613 4 May .... TE 
và | Do. 6 per Cent. Cum. Pref. ..... k.... 80 —85 |5 6 0 Jan, July у 0/6 | Perth Elec. Trams Ord. ................ 102 —103 | 4 17 0 | Jan, July 
43% Do. 44 per Cent. Регр. Deb. Stock. T КЎ (s xd са 5% | Do. ist Mt. Db. Steck. esu 
Simplex Conduits Ord. ................ 5 —Sl T . 35 „ | 5| 3/0 | Rangoon Elec. Trams & Supply Co. 6% 51—51 1543 А m n 
‚Оо. б per Cent, Cum. Fre... e.. 35 —36} 419 0 Mar, July — Cum. Pf.... з puse 99 —101 |419 0 id $9 96 
12/0 Telegraph Construction & Maintenance.. 331—10!4| 3 :8 6 | Jan, July | „ :. [< 44% | Do. 44% Ist Mort. Deb. Stk. ........ 951—961 4 3 6 i ы 25 
4% Do. 4 рег Cent. Deb. Bonds (1909) .... 21-2. 4 6 € 7 Zé 2S Toole? | Rio Janeiro Tram, Lt. & Р. Co оз “ 37i 85 
1.0 Vickers, Sons & Maxim, Ltd., Ord........ là—l& 4 43 oe і .. | 5% | Do. 30 yr. Gold Bnds. .............. 873 8% 5 13 0 к? | 
0/5 Do. 5 per Cent. non-Cum. pecie 10 CI in Б * 105 110 5 VU " "Ra 
5% Do. 5per с с, 55 101 —103 327 9 June, D 021 { 21 | Sao Paulo Tramway, Light & Power Co. 149] —151j le 18 6 UN 1524 ES 
К. ; : sen : Mo ; | пе, ес ^ toc 6999 55333³²2ù % „%„6 „„ — 1 , 1 
AS, De арра Cont, 2nd Mort, Debs (ed 105 109 413 6| у. | 107 108 5% | Do. Sper Cent. ist Mt. $500 Db. Bod 102—104 4 7 6 Feb. Aug | = | ++ 
„% De |S rer Cent. so Cum. Pret dpa 05 —10 7 12 0 5s | ee [100 44% | Toronto y. Co. Ist Mt. 44% Ster. Bon 
6; . C. White & Co. 6°, Cum. Pref ........ е, Aor. Oct ‚. vá 
eig Willans & Robirson Os 5 T 9 0 0 Apr Oct Е в isl Foreign 
1/6 Do, 6 per Cent. Cum. Pre inen X —À |5 6 9|M Nol - de Colon ge P ectricity ОРТ | 
4% ; Do. 4 рег Cent. Ist Mort. Debs....... ‘ply Co. 6% Cu. Pr. . 5—51 5 4 0 Mar, ve aa 
" Telegraphs. Dec ee u.a 5 3/0 Adelaide Elec. S ply Co. 1 Pf е зое 101—101 5 17 9 Е е 941 ie 
JJ fru Ws ade 31—31 2s June, e 10: 6/0 | Bombay E.S. & T. 6% Cm. Pf........... 92}—94} 4 15 O| Jan, July | 
„ ũëĩr[Q ое, 99 —102 418 0 june. Dec .. St. 44% | Do 41 rer Cent. Deb. Stk. (red). ..... 341—961 | 4 16 6 е nj 
8% | „Do, 5 rer Cent, Debs. (red) eee] 60 —62 |5 2 9 k. Ar. A8. 1013 101... 5% | Do. 5 рет Cent. 2nd Mort. Deb. Stock. 61—64 |6 3 0 April, Ot 6: Ov 
35) 8 1001 —101], 5 !8 О F. Mv. As. N E iE 2. Calcutta Elec. Supply Ord. ............ 119 —123 3 14 0 2 121! E 
B œ ̃ mE d 0 Je... 871 вә оо 72 | Саас Elec. Co. Com. S cancers 3 ч 122 | 121 
. AT Clie dace Cane Dob. — | 4 In р о ООС Каа ае Eas 
ү Sibu Sukmane g . BALA Te 0 Feb Aue | VAI 5% | Costner Elsctralytic Alkali Coot USA) 99 —103 417 6. Jan, July 31, 
yO ' Cuba e m 5 11 | Feb, Au VCF : oS 
60 Do. Preference 10 per Cent. 5 | BO 1514 O i Apnl, Oct |. = US E a Co. of Ontario. 81—84 5 19 0 
»/0 ш 1 Cum. Pref, 5 8 = | | 5 5 8 | 1 | n 9? Elec Suprly Co. ot Victoria 9 per Cent. 89 —92 5 8 © ]ап, July | ee "E е 
F 100 —102 4 A 4 o ка: = з Ж i 8 
с, | T ber COD Ba чш: s re l4} 56 э „ m 14 ds 5 5 а е ен н „ ee 
rec nite tates асое. аа... E une, ee oe . : Orea. 2 52 | iw ры 
Direct West India Cable 44%Re.Db.(rd.).| 9? 1 33 | : 3 0 Ја, Му, y, O 136 134105 9577 C реи Hu 7 8 9 | April 
Jo tp ab cu PE SR ) C 9 40 April, Oct | «|. -- 
/ xr à А OT, STOCK. cc cee nace er! : [9] 1210 ^ АА S E er a e e e IAE eo [is - .. 
ао) D» 4 rer Cent, Mort. Deb. Stic пей © 1021100 2s Ch Ja. Ap. iy. 121 124 5 „„ зс? 33 E e к : 
VVV •V) Tere ee) one аа ы Stck on 9 — | d ak 
ie | E and SAS. 4% Mauritius Sub.Debs 100 —102 | 4 18 о (e July | 304. . 5% | Mexican Elec. Light Co. 5% 1s uhi 81 —83°, 6 0 9 T 6% 69 
0 GN. iot Corer hacen), De ME Mm. 4 7 0 | une, Dec ©& Gold Bonds Pow er Co. Com. St. ИИ 63 —70 , 6 8 2 T 891 = 
©, | Hahtax & Bermuda 41% Ist Mt. Db. (red.) 31 —53 23 0 Nav Nov E 5 5 В e3 L9) : 15 CNV 
Ө Ine O Earer ean GV 91 —3 4 6 0 Ja. Ap, Ivy. O а 100 si МОМ EE Ht. & Power Co. Сар. St: 135 E . : ЕА 
l} N. . ra, Companies Common 78 —93 b lo O Ja. Ap. Ју, 2- Jor Ri Plate Electricity Co. Ord. ........ 14— 5 А d | May у AM 
Ї VVV | ETE .. — | April. » M y 50. Cent. non-Cum. Pref. ...... Jade 3 € | an, July es 
H conis Wireless Teler. Co. .......... 1 2 De zi 111/24] Do. eperCent non-Cum. Pre. . Е : | ] | "S 
Й Pin F r 3 14 0 | M e Pt. 5% | Do. 5 per „ 51—6 50 ^ i April, Oct | "i 
d Weir Coast een. B e | July | 99 d Ше |a оно. | 
V — 0 an, July о ороно оли поко oe à : К 
8 ves ee ГЕИ | К | May, Nov 8i [8i 100 “st Shawinigan Waterk Power Co. Ca. 198 wi 4 i 0 Jan, July ioi 191i 
0 Do. 6 per Cent. Ist Free... | oe | н 13 4 | May Nov .| des ht po 5 ra BBB 1013—1031 4 7 0 s „1851. 1914 
/ — П = t. А o. 4} Per Соп. Mt. Db. St. ..... i 9 pi 
75 Do 5 per Cent. Deb | єр жо, : 7 5 | В ial iait 44% Toronto Power Co. 44% Db. St. 1 
Western Tele va h +» зз ә ээ оз ө ө = ө э 0 evea — АЛА , due 181 ara Р 
^ | Оо. 4 per Cone Deb. Stock (red. ). FCC 
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The Edison Accumulator. 

Since the time when Mr. W. НїввЕкТ described Mr. 
Episoy’s nickel accumulator we have waited patiently for 
further developments. The virtues of the cell were not 
then sufficiently proved to encourage wholesale embarka- 
tion in its use in preference to the ordinary lead cell, 
Spasmodic attempts, however, have been made to put the 
cell on the market, even somewhat recently. Meanwhile 
Mr. Eprson has been at work, and elsewhere in the pre- 
sent issue will be found a description of the modified cell 
which he has now produced. Apparently the graphite, 
which used to be mixed with the nickel peroxide, was 
found to oxidise and has been given up. The nickel 
peroxide was also found to swell considerably, so that it 
was not properly retained by the pockets in the plates, 
Consequently the old style of positive plate has been given 
up, and thin perforated steel tubes are now uscd, bound 
by eight steel rings, so that the expansion of the nickel 
peroxide gives no trouble and good contact is maintained. 


Prick SixPENor (2507 
Abroad $d., or 18 cents, or 900., or , 


It is claimed that а much superior cell is the result, 
though experience alone can, of course, decide this point. 


ЕЕЕ 


Еком the figures that are given it appears that the watt- 
hours obtained per pound of cell complete are high, 
though not higher than has been obtained frequently with 
lead plates. In this connection, however, the question of 
life is important, and it is not impossible that the Edison 
cell may here prove superior and be less fragile. The 
space required, however, for a given output is not likely 
to be less than in the case of the lead cell, and the efficiency 
is low, as, indeed, it must be where there is a considerable 
difference in pressure between the discharge and charge 
curves for à comparatively low E.M.F. In due time we 
hope that further information will appear on these points. 
Meanwhile the tests that have been carried out on a tram- 
саг of very special construction and light weight must be 
accepted with some reserve. The consumption is extremely 
low, amounting to only about a quarter of a unit per mile 
run. With this consumption it is not surprising that the 
car can be run 150 miles on a single charge, though we 
must confess that we are sceptical as to the low figure 
deduced for the energy consumption ; or, possibly, there is 
a mistake in the mileage. Taking the peculiar construction 
of the tramcar into account, and accepting, for the moment, 
the low figure for energy consumption, we very much 
doubt if the result can be considered to be any better than 
the run of an Electrobus some little time ago from London 
to Brighton on a single charge. The nickel cell has always 
been а most interesting development, but it is essential 
that it should go through the mill of practical operation 
before it is accepted as a reliable substitute for the lead cell. 


— — 


Progress on the Tubes. 

THE half-yearly reports of the directors, and the state- 
ments made by the chairmen at the general meetings 
held during the last few weeks, show that consider- 
able progress is being made by the majority of the 
underground electric railways of London. In most cases 
increased trattic and reduced working expenses are the key 
note, and there is no doubt that travelling by “tube” is 
becoming increasingly popular. As improvements, such as 
more frequent services, non-stop trains, and increased 
facilities for interchange of traffic, are continually being 
introduced, the revenue of most of the “tubes” is likely to 
increase considerably. An exception to these satisfactory 
reports, however, is that of the Great Northern & City 
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tuilway.’: This line continues to suffer from the compe- 
tition of the London County Council tramways, to which 
competition its route makes it especially liable. For the 
six months ended December 31st last, although the cost of 
working was only 54:35 per cent. of the total receipts, the 
nct revenue was insuflicient to meet the fixed charges for 
the half-year. It is evident from this how severe a handi- 
cap is the heavy capital expenditure on these underground 
railways. 
—— 

ALTHOUGH the Central London Railway records diminished 
receipts compared with those in 1908, the revenue for the 
past half-year shows an increase over the 1907 figure. 
This line is, of course, largely affected by the traffic to the 
Exhibition at Shepherd's Bush, so that comparative state- 
ments prove but little. Most interest will doubtless be 
taken in the results attending the introduction of 1d. fares 
on this railway about a year ago. Although the full effects 
of this alteration are probably not yet apparent, it should 
be noted that the increase in traffic has more than counter- 
balanced the reduction in the fare, which, it will be remem- 
bered, applies to distances not exceeding three stations 
apart. In this connection attention may also be called 
to the fact that, in spite of a considerable reduction in fares, 
the City & South London Railway records an increased 
revenue per train-mile, whilst the number of passengers 
carried during the past six months—namely, 11,234,074— 
is over half а million more than in any corresponding half- 
year. As indicating the extent to which “through book- 
ing" has come into use, the chairman's remark at the 
recent meeting of this Company, that no less than 23 per 
cent. of the traffic represented “through” passengers ex- 
changed with other railways, is of no little interest. More- 
over, as the Company receive less than 1$4. per journey 
from these passengers, and as no less than about 25 per 
cent. of the total traffic is at workmen’s fares, yielding less 
than 11d. per journey, the results achieved on this railway 
must be considered very satisfactory: and as the compe- 
tition of tramways along its route can scarcely be further 
increased, future reports should show steady, although, 
perhaps, slow, progress. 

Metal Lamps and Electricity Supply. 

AT the present time there is some divergence of opinion 
as to the extent to which metal filament lamps have been 
adopted, and as to the ultimate effect of these lamps on 
electric supply undertakings. Whilst some undertakings 
have already weathered the storm aud are once again 
showing an increased output, others are still experiencing 
a restrictive effect. The St. James’ & Pall Mall Electric 
Light Co., whose accounts are always among the first to 
appear, seem to be in the latter category. The opinion of 
the officials is that the Company are about half-way 
through the change-over from carbon to metal filament 
lamps, and that it will be another two years before the 
change will be complete. Although it is always disappoint- 
ing to have to record diminished revenue, even when this 
is counterbalanced by reduced working expenses, we think 
that the Chairman’s remarks at the meeting on Tuesday last 
show that great credit is due to the management of the 
(‘ompany for the steps taken to counteract the deleterious 
elfect of the new lamps. In spite of a decrease of £3,229 
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in the revenue, compared with that of the previous year, 
the output is practically the same, due to an increase 
of about 20 per cent. in the number of units sold 
for power. In addition to pushing this branch of the 
business, the works costs have been reduced by the 
installation of exhaust steam turbo-generators at the 
Grove-road station. Particulars of these machines will 
be found on p. 757 of our present issue, and it is interest- 
ing to learn that the steam consumption per unit 
generated has thereby been reduced no less than 40 per 
cent. As the new plant was only in operation during the 
last quarter of the year, considerable economies are likely 
to be apparent in the next accounts. In order the more 
fully to benefit from the new plant, old and inefficient 
plant has been scrapped, and the Mason’s-yard generating 
station will in future be only a transformer sub-station. 
The directors are to be cungratulated upon this bold, but 
undoubtedly correct, policy, which should result in the 
undertaking showing an increased net revenue during the 
present depression, and in reaping a rich harvest in future 


years. 
— — 


Sales Departments. 

OUR readers are well aware that we have frequently 
urged the importance of electricity undertakings being in 
a position to supply electrical apparatus on hire, or to 
have such appliances for sale, in order to encourage their 
consumers in the more extensive use of electrical energy 
for household purposes. Hitherto electrical contractors 
have strenuously opposed any such course; but we are 
glad to see in the last issue of the“ Electrical Contractor 
a leading article to the effect that, so long as fair selling 
prices are maintained, there is no objection to such а 
course being followed. As our contemporary is the organ 
of the Electrical Contractors’ Association we presume that 
we may take this as an official utterance, and we sincerely 
hope that the contractor in future will encourage rather 
than oppose the formation of such departments. In the 
long run they can only be to his advantage. 


— — — — 


Spanish Telegraph Service. Senor Don Bernardo Sagasta 
has just been appointed Director-General of Spanish Posts 
and Telegraphs. 


London Linking- up Scheme. — The Joint Conference of the 
London electricity supply undertakings has appointed two 
engineers from each side of the table, that is, one represent- 
ing the local authorities and the other the London companies, 
to prepare a general linking-up scheme. The Committee has 
been at work for over seven months and has already visited 
most of the undertakings in operation in the London district. 
It is anticipated that most of the work will shortly be com- 
pleted and a report issued about Easter. Arrangements have 
already been made for а joint scheme of publicity and adver- 
tising with à view to bring effectively before all consumers the 
benefits to be derived from a more general use of electricity. 


Cable Interruptions and Repairs. 
Date of Interruption. Date of Repeir 
Assab —Perim .............. July 8,1909 .. — 
Dakar—Conakry .......... Aug. 19, 1909 — 
Balik Papan—R wandang... Nov. 1, 1909 — 
Tourane—Amoy ............ Dec. 27, 1909 — 
Lagos—Kotonou ............ Jan. 3, 1910 .. — 
Fantaradja— Macassar ...... Jan. 19, 1910 — 
Paramaribo—Cayenne ...... Feb. 3,1910 — 
Swakopmund —Mossamedes Feb. 5, 1910 ... — 
Ассга — Lagos Feb. 9, 1910 Feb. 11, 1910 
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Personal. —Mr. H. Clifford Palmer has rejoined the staff of 
the General Electric Co., to take over the management of that 
Company's publication department. Mr. Palmer's many 
friends will be pleased to welcome him on his return. 


The Dynamometer Wattmeter.—A Paper by Dr. C. V. 
Drysdale on the theory of the dynamometer wattmeter has been 
accepted as an “ original communication" by the Institution 
of Electrica] Engineers. The investigation is mathematical, 
and the author's general conclusion is that а wattmeter which 
is free from eddy currents, and in which the resistance exceeds 
1,000 ohms per millihenry of equivalent shunt inductance, 
wil never have an error of more than 0:001 in the power 
factor under practical conditions, except when testing con- 
densers with very irregular wave-forms. Аз the above con- 
dition is very easily secured with ample torque and small 
power consumption, it may be concluded that a well-made 
dynamometer wattmeter is superior to any other device for 
alternate-current power measurement. 


Wireless Telegraphy in the American Army.—The “ Elec- 
trical World ” remarks that in a report submitted by the chief 
signal officer of the United States army to the Secretary of 
War, it is stated that there are now in the army service a total 
of 39 wireless telegraph stations, of which 13 are in the United 
States, 9 in Alaska, 5 in the Philippine Islands, 5 on artillery 
harbour tugs and 7 in the army transport service. The signal 
corps has purchased a 2 kw. 100,000 cycle alternator for wire- 
less telephone service. The advisability of the United States 
adhering to the International Radiotelegraphic Convention, 
1906, is recommended for the consideration of the United States 
Senate. Wireless telephone equipments are now being 
installed at the Bureau of Standards and at the quarters of 
the Signal Corps of the army, in Pennsylvania Avenue, 
Washington, to conduct experiments with the object of 
selecting the best devices for army service. 


Direct Telephonic Communication between Spain and 
Paris.—The above communication will shortly be opened for 
public service, the disposition, as far as Spain is concerned, 
being as follows :— 

The central station will be at Zaragoza, and the line (an 
aérial one) starts from Irun and follows the railway to San 
Sebastian, Tolosa, Pamplona and Zaragoza. at which latter 
place it is divided into two branches—one direct to Madrid, 
the other continuing on to Lerida by the railway track and 
subsequently to Cervera and Igualada. This Lerida-Igualada 
section is subdivided, at the intervening station, Martorell, 
into two others. one connecting up Barcelona, Gerona and 
Port Bou, and the other Tarragona and Reus. International 
telephonie stations have been established at Irun, San 
Sebastian, Pamplona, Zaragoza, Madrid, Lerida, Igualada, 
Martorell, Tarragona, Reus, Barcelona, Gerona and Port Bou, 
all the working material at these stations being up to date. 


Prize for an Essay on “Earthing.’’—In accordance with 
а decree recently issued by the Italian Ministry of Agricul- 
ture, Industry and Commerce, a prize of 10,000 lire (£400) 
wil be given for the best theoretical and experimental 
study of the question of “ earthing " industrial electrical instal- 
lations. An essay will not be awarded the prize (which is inter- 
national) unless special attention is paid to the following points: 
Phenomena which occur when апу point in an electrical 
circuit is placed in contact with the earth ; all phenomena aris- 
ing from the composition of the soil or due to the form of 
the current waves and the pressure of the current; methods 
of effectively earthing, whether permanent, or tempor- 
ary due to rise in pressure, and methods of maintaining 
and testing the earth.“ Essays are to be written in 
either French or Italian, and the effects of both the working 
current and external phenomena are to be taken into con- 
sideration in discussing each of the five heads. Essays 
should be accompanied by sufficient. experimental data, and 
should be delivered by December 31, 1911. 


Isle of Wight Railways.—W e understand that the conference 
of representatives of the principal public authorities of the 
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Isle of Wight, recently convened by the County Council, has 
concluded its consideration of а scheme for the electrification 
of the island railways, and an alternative scheme for the con- 
struction of light railways or electric tramways. It was re- 
ported that negotiations with the local railway companies 
showed that the companies were of opinion that the advan- 
tages of electrical working for а mixed traffic of passengers, 
goods and minerals had not vet been demonstrated by the 
experience of other railways in this country, and in 
the absence of such experience the companies were not pre- 
pared to contemplate the conversion of their lines. Hence the 
representatives of the public authorities were not prepared to 
recommend the County Council, whose financial support was 
desired, to take any action with regard to the scheme, al- 
though they were prepared to advise their councils to give their 
hearty approval and moral support to any satisfactory scheme 
that might be submitted to them for the electrification of the 
island railways. 


Oil Engines and Electricity — A recent issue of The Times 
Engineering Supplement " states that a generating station hav- 
ing an auxiliary plant driven by a Diesel oil engine is now 
in operation at Pittsfield, Mass. The main installation 1s steam 
driven, and although the addition of the oil engine was some- 
what in the nature of ап experiment, it is considered to have 
been successful. Ordinary crude oil is used for fuel, and under 
favourable conditions the fuel consumption averages 0:1 gallon 
per kilowatt-hour. An actual month's record shows & con- 
sumption of 0:136 gallon per kilowatt-hour, and an operating 
cost of 0-45d. per kilowatt-hour for 58,500 kw.-hours. The total 
works costs for this output were £105, this sum being made up 
of fuel oil £48, lubricating oil and waste £4, water 8s., station 
wages £46, station repairs 5s., oil system repairs £6 and elec- 
trical repairs 12s. While the station is designed for two units, 
up to the present only one has been installed. The complete 
generating unit consists of two three-cylinder Diesel engines, 
with cylinders 16 in. bore and 24 in. stroke, both coupled to a 
two-phase revolving field generator rated at 330kw. The 
generator delivers current at 2,400 volts and a frequency of 
60 when running at 164 revs. per min. | 


Reinforced Concrete Poles for Electrical Work.— There are, 
as is well known, а number of types of reinforced concrete 
poles now in use, but, according to Le Génie Civil,” the 
Socletà Bresciana Cementi e Costruzione de Brescia have 
recently designed a new type which is being used on the tram- 
way between Mestre and Trevisa. It is lozenge-shaped in 
section, the curves of the lozenge being concave. The core 
consists of eight iron rods at the base and four at the top of 
the pole. These poles carry a 10 mm. trolley wire and three 
4 mm. wires, the span being 40 metres. This gives rise to 
the following stresses, the wires being supposed subjected to 
а wind pressure of 70 kg. per square metre operating on а 
cylindrical surface 6-4 metres above the section considered : 
Moment due to the weight of trolley wire 61-6 kg. ; moment 
due to the wind pressure on the wires 394 kg.; moment due 

to wind pressure on the poles 344-4 kg.; adding 25 per cent. 

(200 kg.) for curves, &c., making a total pressure of 1,000 kg. 
at the base i. e., 161-3 kg. applied at a point 6-2 metres above 
ground. 


Current Topics. 

Subjects of current interest dealt with in this issue include 
the following :— 

Dr. R. Beattie and Mr. H. Gerrard contribute an article on The 
Use of Kapp's Apparatus for Measuring Permeability of Iron under 
High Magnetising Forces," and point out the precautions that are 
necessary. 

Yesterday evening, at the Institution of Electrical Engineers, Mr. 
F. Hope-Jones read a Paper on the subject of Modern Electric 
Time Service.” | 

We give an account of the Bergmann steam turbine, of which 
Messrs. Dick, Kerr & Co. have recently taken up the manufacture, 

The Lancashire Dynamo & Motor Co. have developed a special 
system of electrically driving planing machines. The excellent resulta 
obtained by this method are described in another column. 
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We give a description of the hydroelectric installation at Stang- 
fjord, Norway. 

An inquiry was held on Tuesday into the application of Rugby 
Council for permission to borrow £5,500 for extensions of their 
electricity undertaking. ine 

Mr. Marconi has announced that the Marconi Co. propose to con- 
struct immediately a new wireless telegraph station at Winnipeg, for 
communication with the Glace Bay station. 


Legal.—The Court of Appeal on Saturday delivered judgment in 
the case of the British Westinghouse Electric & Mfg. Co. against 
Braulik, reversing the decision of Mr. Justice Joyce, which held that 
the Bremer Arc Lamp Patent was void for want of subject matter. 

Mr. Justice Parker commenced the hearing of the action 
brought by the Z” Electric Lamp Mfg. Co. against Marples. 
Leach & Co. for alleged infringement of Letters Patent No. 21654 
of 1906, relating to Metallic filament lamps." The hearing of the 
action had not concluded when we went to press. It is exciting 
much interest in incandescent lamp circles. 


Companies’ Meetings and Reports.—The directors’ report of the 
Newcastle & District Electric Lighting Co. states that good pro- 
gress was made during 1909, and a dividend of 3 per cent. is recom- 
mended. 


At the meeting of the Yorkshire Electric Power Co., on Tuesday. 
Mr. A. G. Lupton gave an account of the progress made by the 
Company during the present year. 

The report of the Cambridge Electric Supply Co. states that during 
the present year a record number of consumers was connected, but 
owing to the increased use of metal filament lamps there was a 
decrease in the number of units sold. 


The directors’ report of the Westminster Electric Supply Corpn. 


recommends a dividend of 10 per cent. for the past year, and states 
that the Horseferry-road station is approaching completion. 


INSTITUTIONS AND SOCIETIES. 


Roya Society.—At the meeting of this Society held yesterday 
afternoon, among the Papers read were the following: '' Theory of 
the Luminosity produced in Certain Substances by a Rays.“ by Prof. 
E. Rutherford, F.R.S., and (a) The Scattering of the a Particles by 
Matter," (5) ** The Ionisation produced by an a Particle. Part II.: 
Connection between Ionisation and Absorption," by Dr. H. Geiger. 

MANCHESTER SECTION OF THE INSTITUTION OF ELECTRICAL 
ENGINEERS.—The annual dinner of this section will be held in the 
Banqueting Hall of the Midland Hotel, Manchester, on Friday, 
February 25th, at 7:15 p.m. Members requiring tickets should com- 
municate at once with Mr. A. L. Green, 8, Westminster-avenue, 
Manley Park, Manchester. 


UNIVERSITY OF Oxrorp.—Dr. Henry Wilde, F.R.S., has offered 
the sum of £600 towards the foundation of an annual lecture on 


astronomy and terrestrial magnetism in honour and memory of 
Edmund Halley. 


FaRADAY Housr.—We are informed that the annual dinner of the 
Faraday House Old Students’ Association will be held at the Queen's 
Hotel, Leicester-square, on Thursday, March 17th. The president for 
the year (Mr. R. 5. Downe) general manager of the Brompton & 
Kensington Electricity Supply Co., will be in the chair. All 
Faradians who wish to be present are asked to communicate with Mr. 
Foulds at Faraday House. 

CENTRAL TECHNICAL COLLEGE OLD STUDENTS’ ASSOCIATION.— 
The twelfth annual dinner of this Association was held on Saturday 
last at the Trocadero Restaurant, Mr. Н. А. Humphrey being in the 
chair. Among the guests of the evening was Sir Philip Magnus, M. P., 
who, in proposing the toast of the Association, referred to the great 
progress the Central Technical College had made since its inception, 
and the invaluable training received there. The guests also in- 
included Mr. W. Н. Allen, of Bedford, who proposed the toast 
of the visitors, and Mr. A. L. С. Fell, of the L.C.C. Tramways 
Department. The secretary's report showed that the membership 
of the Association had increased to 750 during the past year, and 
that the Employment Agency had been enabled to do much useful 
work. Prof. W. J. Pope. of Cambridge, was elected president for 


1910. After the speeches had been delivered a successful concert 
was held. 


RuGBY ENGINEERING Socigry.— The second conversazione of 
this Society was held at the Town Hall, Rugby, on Friday last, and 
was attended by upwards of 400 members and friends. The exhibits, 
of which there were a very large number, were scientific in character 
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and popular in form, and appealed equally to members and their 
non-technical friends. Among them we may mention that, by the 
courtesy of the Humber Co., a full-sized Bleriot monoplane in work- 
ing condition was on view, while the design and development of 
aeroplanes was exhibited by models. In addition there were work- 
ing models and demonstrations of gyrostats, a working model of the 
Brennan mono-rail car, a demonstration of the optiphone, as well as 
a Foucault pendulum, demonstrating the rotation of the earth. In 
addition to the exhibits there was a series of lectures, each of from 
15 to 20 minutes' duration. 


ARRANGEMENTS FOR THE WEEK 


FRIDAY, February 18th (to-day). . 
THE INSTITUTION OF MECHANICAL ENGINEERS. 


8 p.m. Annual General Meeting at Storey’s Gate, St. James's Park, 
S.W., to be followed by an adjourned discussion on: ** Ninth 
Report of the Alloys Research Committee: On the Properties 
of some Alloys of Copper, Aluminium and Manganese," by Dr.W. 
Rosenhain and Mr. F. C. A. H. Lantsberry. 


GLASGOW STUDENTS SECTION. 
8 p.m. Meeting at the Technical College, Glasgow. Paper on 
Protective Device for High Tension Mains," by Mr. C. Rissik. 


SATURDAY, February 19th. 
ROYAL INSTITUTION. 
3 p.m. Lecture on “ Electric Waves and the Electromagnetic 
Theory of Light," by Sir J. J. Thomson, F.R.S. (Lecture II.) 


BIRMINGHAM AND District ELECTRIC CLUB. 
7 p.m. Annual Dinner at the Colonnade Hotel, Birmingham. 


TUESDAY, February 22nd. 
MANCHESTER SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 
7:30 p.m. Meeting in the Physical Laboratory, The University, 
Manchester. Paper on “ The Present Aspect of Electric Light- 
ing," by Messrs. H. W. Handcock and A. H. Dykes. 


WEDNESDAY, February 23rd. 
RoyaL METEOROLOGICAL SOCIETY. 

5 p.m. Meeting in the Physical Laboratory, The University, Man- 
chester. Paper on “ Investigation of the Electrical State of 
the Upper Atmosphere made at the Howard Estate Obser- 
vatory, Glossop," by Dr. W. Makower, Mr. A. J. Makower 
and Miss M. White. 

LEEDS SECTION OF THE INSTITUTION or ELECTRICAL ENGINEERS. 

715 p.m. Meeting at the University, Leeds. Paper on “ Notes 
on Overhead Lines,” by Mr. W. B. Woodhouse. e 


ELECTRICAL TRADES’ BENEVOLENT INSTITUTION. 
7 for 7:30 p.m. Festival Dinner“ at the Hotel Metropole, 


THURSDAY, February 24th. 
Roya. INSTITUTION. 
3 p.m. Lecture on * Illumination: Natural and Artificial "(Ex- 
perimentally illustrated), by Prof. S. P. Thompson, F.R.S. 
(Lecture II.) 


FRIDAY, February 25th. 
Puvsrcar Society OF LONDON. 

5 p.m. Meeting at the Imperial College of Science, Imperial Insti- 
tute-road, South Kensington. Agenda: (1) ‘‘ Telephone Cir- 
cuits,” by Prof. J. Perry, F.R.S. (2) “ On the Laws regardin 
the Direction of Thermo-electric Currents enunciated by M. 
Thomas,” by Prof. С. H. Lees, F.R.S. (3) A New Method 
of determining Thermal Conductivity,” by Mr. H. R. Nettleton. 


MANCHESTER SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 


ndon., 


7:15 p.m. Annual Dinner at the Midland Hotel. 
Roya INSTITUTION. 
9 p.m. Meeting at Albemarle-street. Piccadilly, W. Discourse on 


* Colours of Sea and Sky," by the Right Hon. Lord Rayleigh, 
O.M., F.R.S. 


SATURDAY, February 26th. 
ROYAL IwNsTITUTION. 
3 p.m. Lecture on Electric Waves and the үөү лы 
Theory of Light," by Sir J. J. Thomson, F.R.S. (Lecture III.) 


The Corps of Electrical Engineers (London Division). 
Officer Commanding, Col. R. E. B. Crompton, C.B. 
The following orders have been issued for the current week :— 
Monday, Feb. 21st, ** Aj’ Company.—Recruits’ Infantry Drill, 6 to 7 
p.m. Technical Drill, 7 to 9:30 p.m. 
Tuesday, Feb. 22nd, * B" Company.— Technical Drill, 7 to 9:30 p.m. 
Wednesday, Feb. 23rd.—Gymnasium, 6:30 to 9:30 p.m. 
Thursday, Feb. 24th, * С? Company.— Technical Drill, 7 to 9:30 p.m. 
Friday, Feb. 25th, "[D " Company.—Recruits’ Infantry Drill, 6 to 7 p.m. 
Technical Drill. 7 to 8:45 p.m. Infantry Drill, 8:45 to 9:45 p.m. 
Saturday, Feb. 26th, * B" Company.—Week end run at Coalhouse Fort. 
Parade at Fenchurch-street station, 3:15-p.m. — Dress;as usual. 
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MODERN ELECTRIC TIME SERVICE.* 


BY F. HOPE-JONES. 


Summary.—The author here discusses only circuits of electrically- 
propelled dials, describing the systems of Lowne, Aron, Perret, Magneta 
and Gent, which were introduced about 1905, as well as the Synchro- 
nome ” system referred to in his Paper some ten years ago. Interesting 
oscillograph records of the impulses transmitted under various conditions 
are given. Finally, reference is made to Bowell's and Murday’s systems 
which have appeared since 1905. 


When I read a Papert before this Institution just 10 years ago 
electric clocks were at a very low ebb in this country ; practically all 
the work of English inventors had been futile, the only survivals being 
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the two forms of synchronisation, the Ritchie sympathetic pendulum 
and the Lund minute hand clip, while'every attempt to introduce 
foreign systems had failed. I then introduced the Synchronome " 
system to your notice. Someone had to prove that electric clocks, 
if constructed on sound principles, would work, and for five years it 
was left to me to do во. In that period 300 or 400 installations were 
erected, and these restored confidence and attracted others into the 
field. In 1905 no less than five systems sprang into active competi- 
tion, and the business of electric time service was fairly launched 
as a branch of our profession. 

The three classes into which the subject is divided are: (1) Self- 
wound clocks, independent of one another, which simply use elec- 


tricity to provide their motive power. (2) Synchronising systems, in 
which a regulator or standard clock sends out electrical impulses to 
correct the hands of complete clocks having an independent life of 
their own. (3) Circuits of electrical impulse dials, in which a controller 
master clock, or transmitter, whether self-wound or key-wound, sends 
out electrical impulses at short intervals—2.., every half minute or 
minute—to propel the hands of receiver, indicator, or secon- 


* Abstract of a Paper read before the Institution of Electrical Engineers. 
T " Journal," Institution of Electrical Engineers, Vol. XXIX., p. 119, 
1900. 


dary ” dials. The first division does not come within the title" of 
this Paper, because it does nothing to strike at the root of the evil— 
the independence of clocks. Yet there is such а subtle fascination 
about a self-wound clock that I have brought for inspection specimens 
of half а dozen of the best—namely, Hipp, Scott, Aron, Synchro- 
nome, Eureka, Fery and Self- Winding Clock Co. (of Brooklyn, U. S. A.). 
I also refrain from discussing applications of wireless telegraphy, and 
pass on to the third class—circuits of electrically-propelled dials. 

The systems of electrical impulse dials which are of commercial 
importance to-day, and which practically arrived in the year 1906, 
are those of Lowne, Aron, Perret, Magneta and Gent. The systems 
of Campiche and Palmer (both of which arrived in that year also) are 
omitted because the amount of work yet done by them is hardly 
enough to justify their inclusion, but they should be mentioned 
because they were the first to give impulse to the pendulum in one 
substantial thrust every half-minute and to rotate à count wheel by 
the pendulum for that purpose, a method adopted by Lowne, Syn- 
chronome " and Gent, and likely to be generally followed. 


Fie, 3. 


The time transmitter of Messrs. R. M. Lowne & Son, of Catford, is 
shown in Fig. 1. The pivoted crutch A (the pins at the bottom of 
which embrace the pendulum rod) has an extension at the top which 
carries the escapement rod B. The armature C is held up normally off 
the poles of the magnet by the flat steel spring E through the medium 
of the rod D. А pivoted catch lever is seen at F, and a gathering 
click at G, which revolves wheel H once a minute, bringing one end 
of the lever J every half-minute into the position shown, where it will 
form an obstruction in the path of the contact springs K mounted on 
the crutch A and swinging with the pendulum. The contact L being 
also normally closed, the magnet is energised on each 15th excursion 
to the left of the seconds pendulum, and power is restored in spring E. 
The series circuit includes the dials M, M, M', which are of the simple 
one-wheel step-by-step type, similar to that described in my last 
Paper, but provided with shunt coils, N. The armature C, when it is 
thus pulled down, is caught by F, which holds it there until the pen- 
dulum on its next swing to the right releases it, and allows the spring 


E to discharge itself into the pendulum through the medium of the 
escapement rod B. A flywheel, P, is linked to the armature of the 
pendulum movement to slow its motion in order to make sure that 
contact L remains closed until the most sluggish dial has operated. 
The shunt coils N in the dials, by cutting out the resistance of each 
magnet as soon as it has operated, increase the current through those 
that require more, and thus it can be truly said that the current con- 
sumption is exactly that which the dials require. As an alternative 
to the inertia device P to prolong the duration of the contact L, two 
subsidiary transmitters may be used on the alternate circuit system 
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where one makes and the otner breaks. This is an elaboration of the 
electrical interlocking system described in my last Paper, and it in- 
volves a device for halving the number of vibrations of the armature 
lever. Though the propulsion of the pendulum might not satisfy the 
purists, in that the pendulum is never absolutely free, that it does 
work at the end of its swing, and that all the energy for contact making 
is derived from it, it is, nevertheless, no surprise to me to hear of its 
excellent time-keeping performances, as the details are of fine design 
and workmanship. 

The Aron system is, of course, based upon Dr. Hermann Aron's 
self-winding action, long successfully used in the meters of the Aron 
Electricity Meter Co. It is illustrated in Fig. 2, in which the driving 
click A, mounted on the armature B, drives the main wheel of the 
clock by means of the spring C. The carrier D, with insulated blade 
E and contact blade F, is in & state of unstable equilibrium, and is 
adapted to be flung in one direction or another by the spring G when 
the contact pin H on the armature has moved it past the dead centre. 
It is used to self-wind what may be described as an ordinary striking 
olock, in which the striking part has the sole duty of turning а com- 
mutator every minute, sending an impulse to the dials and reversing 
the polarity of the battery every time. In this respect they follow 
standard German practice, which, in such systems as Grau-Wagner, 
of Wiesbaden, has entirely justified itself. All attempts to produce 
systems with uni-directional impulses were abandoned on the Con- 
tinent long ago, because they could not produce contacta perfectly 
clean and precise in make and break. They have been faithful to 
polarised dial movements for 40 years in Germany for the sake of the 
security which they give. А 

The self-winding action of Perret’s system is shown in Fig. 3. 
Magnet À is placed vertically underneath armature H carried on 
lever C centred at B. The weight of this lever, plus spring R, is 


driving the wheel F through the medium of click Ci. The wheel Fis 
usually the centre wheel of à watch escapement revolving once an 
hour and having 60 teeth. 
are spring contacts engaging with them and arranged to be opened 
and closed alternatively by the wheel through the medium of lever C 
and driving click С? The contacts are in series, and as the driving 
lever C falls D? B? is slowly made, D’ B’ being then open. C now 
drops over the top of а tooth and D' B' is quickly closed, the magnet 
operated, and D? B? is quickly broken. Though the contact is of the 
** touch-and-jump-away " sort, instead of “ touch-and-follow-on,” 
the functions are divided, and the contact that jumps away is the one 
which was made substantially and at leisure when the circuit was 
open elsewhere. All the energy for contact purposes is derived from 
the wbeel F or the armature, which drives it, but little is required for 
& contact of this nature, and fluctuations of driving force are small. 
It is limited to small currents and low voltage. relays being used for 
circuits of dials, which are of the simple one-wheel step-by-step type. 
The watchmaker and jeweller in this country is still pushing electric 
clocks away from him with both hands. That has been the attitude 
of the trade from the beginning, and it is so still with a few notable 
exceptions. Not one clockmaker in a hundred in this country has the 
haziest notion of what an electrical clock is, whereas in Switzerland 
it has been an active part of their profession for a generation or two. 
Consequently I fear trouble with this system here through lack of 
expert handling. which. good as the system is, I think it needs more 
than some of the systems to be mentioned later. 


B’ and B? are contact pillars, and D’ D? 


Herr Martin Fischer, of Zurich, has applied Wheatstone’s principles 
in producing the “ Magneta” system. Wheatstone generated 
alternate currents by means of the pendulum bob of his controlling 
clock, which was, in fact, a magneto-electric machine driven by an 
enormously heavy weight wound by hand. Fischer made two radical 
improvements straight away ; his magneto-electric generator was 
driven by a separate train of wheelwork, let off by the going train of a 
key-wound clock, which was otherwise uninterfered with, and he 
generated his impulses once a minute instead of every second. The 
arrangement is illustrated in Fig. 4—a horizontal section through'the 
master clock. The releasing lever 5 forms the connection between 
the two trains of wheelwork, the power train on the left and the going 
train on the right. When the latter releases the lever at the end of a 
minute, the crank 6 is free to make one revolution, and by means of 
the connecting rod 7 it gives the armature a rapid to-and-fro vibra- 
tion, banked by the springs 8, which not only reduce shock, but con- 
serve some of theenergy which would otherwise be lost in starting and 


Fid. 6. 


stopping. The dial movements are, of course, of a polarised type, 
and are designed for quick action, leaving a spring to do the work of 
moving the hands. The limitations of such a system are obvious, 
and а master clock capable of operating a large circuit of small dials, 
or even a small circuit of large dials, must be both costly and cumber- 
some compared with one which has only to operate a switch. The 
accurate measurement of time for long periods by automatic means 
is a difficult yet alluring scientific problem, with which they can have 
nothing to do unless and until they make their master clock self- 
winding. This has been suggested by means of a rotary motor in a 
method described later on in connection with turret clocks ; but such 
a proposal can hardly be taken seriously. It seems to me that the 
greatest virtue of the Magneta system is one which I have never heard 
them claim—the uniform wave-shape of their impulses—whilst ita 
greatest drawbacks are the necessity of frequent winding, the loss in 
conversion and reconversion, and the consequent limitation of avail- 
able power. 

It was from this point of view—faulty contacts and failing bat- 
teries—that the author of this Paper approached the subject 15 years 
ago, recognising it then as the main cause of the backward state of 
the science. Contacts operated mechanically by clockwork have the 
following vices: (1) What small power is available for making them 
is robbed from the escapement. (2) They lack precision in the make 
and break. (3) Their duration is arbitrarily adjusted to their вир» 
posed requirements. (4) They pass what сштеп is available, re- 
gardless of its sufficiency or insufficieney. In my Institution Paper 
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of 10 years ago I described a simple mechanism called the Syn- 
chronome switch, which had none of these faults. 

Те illustration from the Journal of that date is here repro- 
duced as Fig. 5. The gravity lever C drives the wheel D, escapement 
B and pendulum А in the usual way. When it reaches the contact 
screw G in the armature E the electromagnet replaces the gravity 
lever on the next tooth of the ratchet. In 1904, following Campiche, 
Palmer and Lowne, the escapement was dispensed with and the 
gravity lever was left normally on & catch, withdrawn every half- 
minute by an otherwise idle count-wheel propelled by the pendulum. 
In its latest form it is illustrated in Fig. 6, in which the gravity 
lever C normally rests on catch K. Once every half-minute the lever 
C is let down (in the act of giving an impulse to the pendulum А) 
upon the contact screw in the armature E. Current from any avail- 
able source then passes through the series circuit of dials and the 
magnet which attracts the armature E and throws the lever up on 
to its catch again. The pendulum releases the switch by means of 
the 15 toothed wheel B!, which carries a vane, D, engaging with the 
catch К at each revolution. The hook B pivoted upon the pendulum 
А turns this wheel once every 30 seconds. At the moment of its 
release the little roller R on the gravity arm C is just above the curved 
end of the pallet J, down which it runs, giving an impulse to the pen- 
dulum at the moment when it passes through its zero or central 
position. Thus the pendulum is free at all times except in the middle 
of its swing. The setting lever serves to stop the dials when moved 
from N (normal) to R (retard), or to accelerate them when moved 


to А. The method of impelling the pendulum as it passes through 
its zero position by the falling lever is well known in horology as the 
invention of Sir Н. Н. S. Cunynghame, K.C.B., being an adaptation 
of his detached gravity escapement with free pendulum, made as a 
mechanical clock in 1904. 

In addition to the merits of the switch in its old form, its two parts 
have a longer range of movement, and sail into contact at the speed 
of the moving pendulum ; when the current falls below a certain 
predetermined value the pendulum assists the magnet to replace the 
lever C, which action is а valuable indication of impending failure 
of battery, and if the pendulum stops it holds the switch open. The 
dial movements are of the simple reciprocating armature type. 

The time transmitter of Messrs. Gent & Co., of Leicester, is very 
similar and is illustrated in Fig. 7. The gravity lever N is at the 
bottom with adjustable weight N, and the magnet above. The 
impulse surface R, is near the centre of the pendulum A, and the 
impulse roller P is seen just above it. The pendant armature does 
not itself make contact. but ends at V in a trip lever which pushes 
lever T carrying contact surface 5, forward enough to re-set the lever 
N and then allows lever T to tall back. I understand, however, that 
this was not found beneficial. and that they have since adopted the 
pure momentum break of the Synchronome system. The pro- 
pulsion of the wheel is not shown, but it carries pins J, J which, at 
the completion of revolution, raise the projection K on cranked 
lever F centred at Н, thereby allowing the lever G to ride at а lower 
level and disengage the hook M from the catch O. The dial move- 
ment of the Gent system is also very similar to that of the Syn- 
chronome in its earlier form; in fact, most unidirectional current 
systems have now adopted the electromagnetic time counter de- 
scribed in my 1899 Paper. 

( To be concluded. ) 


THE VISALIA 15-CYCLE SINGLE-PRASE RAILWAY. 


The first purely single-phase railway in the United States to be 
operated at 15 cycles is that from Visalia to Lemon Cove, Cal. 
This line has been operated electrically with considerable success 
since March, 1908. An account of the installation has just appeared 
in the American technical press, from which we have obtained the 
following particulars. 

Although the present length of electrical operation is only 22 
miles, the location of the Visalia line is such that it will undoubtedly 
become an important link in the large electric railway system which 
seems destined to cover that section of the San Joaquin Valley at 
an early date. For a distance of 10 miles, between Visalia and 
Exeter, the electric railway traverses the main track of the Southern 
Pacific Railroad, which has been adapted for electrical working by 
the addition of rail bonds. For the remaining distance a new road 
bed has been constructed. The road is single track throughout, 
with the exception of the switching and freight yards at Visalia, 
Exeter and Lemon Cove. The trolley construction is of the single 
catenary type, suspended from brackets on poles spaced 120 ft. 
apart. 

For this electrification, three-phase 60-cycle power is purchased, 
at 35,000 volts, from the Mount Whitney Power Co., which operates 
a hydro-electric generating plant on the Keweah River. At the 
Exeter sub-station, located nearly at the centre of the present rail- 
way line, the 69-cycle power is stepped down to 2,200 volts, and then 
converted to 15-cycle 11,000-volt single-phase current by a Westing- 
house synchronous motor-generator set. From the main frequency 
changing sub-station at Exeter, the 15-cycle 11,000-volt feeder lines 
transmit 8 miles in each direction to the sub-stations on the Lemon 
Cove and Visalia divisions. Transformers in these stations reduce 
the 15-cycle 11,000-volt single-phase supply to the trolley pressure, 
3,300 volta. 

The frequency changer sub-station contains six 150 kw. oil-insu- 
lated water-cooled 35,000 to 2,200-volt 60-cycle transformers and 
two motor-generator sets, each comprising a 540 H.P. synchronous 
motor (wound for 2,200 volts, and with an induction motor for 
starting). direct connected to a 375 kw. rotating-field single-phase 
alternator, delivering 11,000 volts, 15 cycle current. On the 
extended shafts of each motor-generator set are mounted 125-volt 
direct-current generators, which furnish excitation current, in addi- 
tion to a similar direct-current exciter driven by a three-phase 60- 
cycle induction motor supplied from the incoming transmission 
lines. The two 15-cycle transforming sub-stations contain a 
Westinghouse 300 kw. oil-insulated water-cooled 15-cycle single- 
phase transformer, reducing from 11,000 volts to the trolley 
pressure. 

The 3,300-volt trolley construction is of the single catenary 
bracket type, comprising a ү, in. steel messenger suspended from 
poles 120 ft. apart, and supporting No. 000 trolley wire. The red- 
wood poles, 36 ft. long, are set 6 ft. in concrete. 

The rolling stock comprises а 47-ton Baldwin-Westinghouse 
electric locomotive, equipped with four 125 H.. Westinghouse series 
compensated single-phase motors driving 36 in. wheels through a 
gear reduction of 17 to 66 ; four 40-ton passenger cars, each equipped 
with four 75 н.р. motors; two 28-ton trailer cars of construction 
similar to the above motor cars. Cars and locomotives are all sup- 
plied with unit switch control and automatic air-brake equipment. 
The trailer cars as well as the motor cars are fitted with brake valves 
and master controller so that three-car trains can be operated from 
& trailer car at the head of the train if desired. 

The motor cars and locomotives are supplied with power through 
pantagraph trolleys, and carry auto-transformers for reducing the 
trolley pressure to voltages suitable for supplying the motors, car 
lighting and air compressors. The motor cars have oil-insulated 
self-cooled auto-transformers, while that on the locomotive is air 
cooled from the motor-driven blower equipment furnished for the 
forced ventilation of the motors. i 

The electric locomotive is of the double swivel truck class, pro- 
vided with car type of cab, and has the following general overall 
dimensions: Length over all, 29 ft.; extreme width, 9 ft. 6 in.; 
height (rail to top of cab), 11 ft. 7 in; rigid wheel base, 7 ft. 4 in. 
This locomotive is capable of developing a continuous draw-bar pull 
of 4.500 lb. at 20 miles per hour on level track. The full-load draw- 
bar pull is 9,000 Ib. at 17 miles per hour on the level. The maximum 
starting draw-bar pull is 17,000 Ib. In general service, only single 
motor cars are operated, without trailers, but when crowds are to 
be handled or the traffic conditions warrant, three-car trains are run, 
Measured over 6) days the energy consumption of the motor cars 
was found to be 55:9 watt-hours per ton-mile; whilst the electric 
locomotive showed 72:4 watt-hours рег ton-mile. 
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THE PRESENT POSITION OF THE THEORY OF 
COMMUTATION.* 


BY J. SUMEC. 
(Concluded from page 712.) 

Summary.—In the first part of the Paper it is shown that with straight 
dine commutation the armature field outside the commutating zone is 
constant, whilst inside it only alters its shape very slightly ; there is no 
swinging of M.M.F. or flux whatever. In the second part, the E.M.F.s 
induced in the short-circuited coils are calculated for straight-line com. 
mutation for both smooth armatures and slotted armatures with one or 
more segments per slot. An example then follows, showing how the 
formule deduced are applied for the calculation of commutating poles. 
-Slotted Armatures.—In slotted armatures the distribution of the 

current over the circumference is not uniform as in smooth arma- 
tures, but is concentrated in the slots. Hence the armature field is 
not a straight line but follows a step curve (Fig. 8. Let B, denote 
the flux density due to the total current volume of the armature 
(S total number of conductors x current per conductor), then since 
B, corresponds to a half pole-pitch, the height of a step in the case 


B, 2 
of a slot containing а single coil will be т „28 B, d For a slot 


with m coil sides, this is m times as large. 


Fig. к SHAPED 110 OF ELE ARMATURE. 


Despite the discontinuous distribution of the current, the arma- 
ture field outside the commutating zone acts in just the same way 
as in а smooth armature; the M.M.F. of the armature at any fixed 
point on the latter (say, at а certain tooth) changes here as there in 
proportion to the current-variations in the coils passing through 
commutation ; hence with straight-line commutation and и integer 
it varies with the position of the point. 

Bearing this in mind, the actual field at any instant can be easily 
drawn. We start with the tooth immediately following the slot 
just entering commutation. The flux in this tooth still increases 
uniformly—;.e., by the full amount B., 28/1, whilst it moves through 
a distance equal to the width of a commutator segment. The 


Fic. 9.—Uprer Part sHows FLUX VARIATIONS IN COMMUTATING ZONE 
OF A SLOTTED ARMATURE. WITH m=2 AND b=38. 
Lower part the E.M.F. e, induced by same in coils of middle slot. 


difference between this and the flux in the next tooth—that has 
already entered the commutating zone—is proportional to the 
momentary volume of the current in the slot in between and so on. 
To illustrate this by an example, we can take Fig. 9 drawn for a 
slotted armature with m —2 coils (segments) per slot and a brush 
with 5—3g. The armature can be regarded as fixed and the brushes 
as moving towards the left. Let 1—2—3 denote the entrance of 
the coils 1—2—3 into short circuit. The left slot only commences 
to commutate at instant 3—the position for 3 being shown in the 
diagram, hence the flux in tooth II. rises to twice the total value. 


m Abstracted 
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In the middle slot at instant 1 both coils still carry the full current, 
at instant 2, coil 2 has still the total current, but coil 1 only $ of 
this; at instant 3 coil 2 is carrying +} and coil 1 — 4 of the total 
current. The difference between fluxes II. and I., therefore, at the 
three instants is 2, 1} and 0 times B 28/r. At the instant 3 the 
middle slot— whose neighbouring tooth-fluxes are shown above 
is in the middle of commutation; the following fluxes (shown 
dotted) are therefore images of the former — the fluxes 5, 4 on the 
right corresponding to fluxes 1, 2 on the left and the fluxes 5, 4 on 
the left to 1, 2 on the right. 

The inductive action of these field variations can be found for one 
segment per slot in the same way as for a smooth-cored armature. 
The external field and that in the region of the other short-circuited 
coils act in the same way as in smooth armatures. The flux in the 
neighbourhood of the coil itself, that is, between the centres of the 
two adjacent teeth, whose influence is represented by the factor & 
in & smooth core, in this case acts fully (thus with the factor unity). 
Thus, instead of Table L, we have the following :— 


Table II.— Values of s and S for Slotted Armatures with One Segment 


"nn un" per Slot. M 
u=6/B. 8. S =I. 
1 1 0 
2 2, 2 } * 
3 3, 5, 3 zd + s 
4 4, 8, 8, 4 i a 1 i 
5 5, 11, 13, 11, 5 25 i 1: 1+ 20 


15 


With two or more coils per slot it is simpler not to determine s 
but S in the following way: Suppose all the flux graduations fall 
on the right of the coil considered by the full amount B, 28/r, and 
all to the left by the same amount, then the flux through the surface 
of а coil would increase by the amount lr x B,28/r in the direction 
from right to left; and since this increase takes place whilst the 
brush passes over one segment, that is, during B/v the E.M.F. 
induced in the w turns of the coil would be 


2 
% = 4 ‚В, 10-*= 2wrl Bl 0-8. 


B 
But not all the flux graduations alter by the full amount. In 
Fig. 9, for example, during the period 1-2, the flux of tooth I rises 3 
with respect to the adjacent middle slot instead of unity ; during 
the period 2-3 falls 4 instead of unity. The difference A required 
to make e’, when measured in units B,28/r is A— 4/3 during 1-2 and 
A=2/3 during 2-3. The flux diminution corresponding to A- since 


x T, I. 


and occurs during the time 8/v; the E. M. F. ea is therefore smaller 


2 
the width of a flux graduation equals a slot-pitch T;,- is AB, : 


by the amount BUB 28,107 o or—by putting r, mH mbſu by 


: g 
T 410-8, 
ru 
Comparing this expression and that for “ with equation (5), we 


get S—7A. In the example considered m/u=2/3. During the 


interval 1-2, A=4/3, hence S=8/9; during 2-3, A=2/3 and S= 
4/9; after the interval 3, the image is repeated, 8— 4/9 and S=8/9 
(see Fig. 9). The only part of the l, curve of interest to us is that 
in which the short-circuit of a coil occurs. The breadth of this part 
is brush-width +distance between the first and last bars of a slot, 
or measured in commutator segments: 1u+(m—1)' 8, where m is 
the number of coil-sides per slot 

The values of S are shown in Table III. "They represent the above 
part of the e; curve, viz. (и+т— 1) segments. Thus, with two coils 
per slot, for the first coil in the slot, we take the values from the 
first to the last but one ; for the second, from the second to the last. 
Similarly for three coils per slot for the first coil, we take the 
values from the first to the last but three, and so on. When 
commutating poles are used, it is not so much the difference in the 
extreme values that is important, but much more the common shape 
of the ел curve for the whole slot, as in Table III. 

The Slot Field.—With full-pitch coils, both sides of the coil always 
lie in equal fields, which are produced partly from the respective 
coil-side itself and partly from that of the opposite polarity ; the 
coil acts, therefore, as though all its 20 conductors were concen- 
trated in the one slot, and in this way the slot-field will be calcu- 
lated. If h and b, are the depth and width of the wound part of the 
slot and A’ and 5 of the part above the winding, then the magnetic 
permeance of the slot expressed in effective lines per ampere-turn 
and centimetre length of slot is 


„Мз AR“ 
„=125( b, t t) 
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Table III.— Values of S for Slotted Armatures with One or m Segments 


per Slot. 
m. | u--b/Bp. S. 
1 1 0 
2 4 4 
3 i 
4 11 3d d 
2 1 0 0 
2 1 0 1 
3 У $ б a 
4 11111 
3 1 0 0 0 
2 3 0 0 3 
3 $03 0 ¢@ 3 
4 & кк È k c 3 
4 1 0 0 0 0 
2 2 0 0 0 2 
3 14 м 0 0 5 46 
4 > 39 3 0 d 35 i 
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Further, if AS denotes the ampere conductors per centimetre 
length of circumference, and therefore 8. AS the current volume 
of a one-coil slot, then the E. M.F. induced in the 2w conductors of 
the coil by the disappearance of the flux during T/2 is 


2 
e. No. AS p10 ~ 


2AS 
= 2, | -10-, 
u 
B/T=b/uT=v/u. 

When there are m coils per slot, the slot-field of one coil embraces 
all the others in the same slot. When, therefore, m’ coils in the 
slot commutate e, will be m' times larger. On the other hand, the 
fluxes of the adjacent slot do not act on the coil considered; so 
that even with b >т, (brush-width greater than a slot-pitch) m’ 
can never be greater than m. Hence 


where 


e D 24510-8 |. 6) 


where m m 


Overhang.—Practically the same holds here as for a smooth arma- 
ture. If A, denote the permeance, l, the length and 4855/2 the 
current volume (note, we take 4 because in the overhang, half the 
current volume of a slot goes in one direction and half in the other), 
then in the 2w conductors of а coil, the E. M. F. induced by the 
current I vanishing during T/2 will be 


b 2 
€,— 2000. , A8 11⁰¹ 
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III. The Induction Coefficients of the Additional Sport- circuit 
Current.—The pulsations of the additional current-volume wiz, 
are smaller the greater the number of segments covered u; in the 
limiting case u= œ, it would be theoretically zero, and the field B, 
of the additional short-circuit currents zero. In this case an E.M.F. 
is only induced in the short-circuited coils by rotation in B. just 
as in straight-line commutation. With the actual low values of u 
met with, however, both the external and internal fields due to the 
additional currents pulsate, the former as а whole corresponding to 
Di, the latter at the several points corresponding to the position of 
the several coils. The E.M.F. induced in the nth short-circuited 
coil by these fluctuations is 


d... d 
— Lest af Ti.) — qp dme int. i:). 


L., is for that part of the outside zone where these rapid pulsa- 
tions occur, L. int for the commutating zone. L-z: is constant for 
all coils. In practice we have to deal with the worst conditions 
viz., that at the last instant of short-circuit where the additional 
current is forcibly reduced to zero by breaking the circuit. This 
sudden change of current at the leaving segment ( 230 outweighs 


all the other terms and the E.M.F. induced in this coil will be 


approximately 


di. 
—( Lint + L х:) (Ж) 


" We must pass over the discussion of the infinite current density 
&t the leaving bar, owing to consideration of space. 


CALCULATION OF CoMMUTATING PoLES.— The meaning of Part II. 
of above is clearlv seen when we come to calculate the commutating 
poles. The latter serve to produce a straight-line commutation, 
which is the ideal to be striven after. Since, now, in any short- 
circuited circuit whose resistance is negligible compared with its 
inductance, the current is such that the sum of the induced E.M.F.s 
is approximately zero (cp. equation 2), the commutating poles must 
induce an E. M. F. equal and opposite to those calculated in Part II., 
in order that striaght-line current may result. Actually the oppos- 
ing fluxes of commutating pole and armature neutralise one another 
and no E. M.F whatever is induced (Menges). 

The question may now arise, however, whether the self-induction 
of the short-circuited coils is not altered by the introduction of the 
commutating poles, and further, whether the E.M.F.s discussed in 
Part II. are induced when commutating poles are present. First. 
let the commutating poles be unexcited, then the shape of the 
armature field remains unchanged ; only the value of B, = AW,/0:56 
is altered from AW. /.-3à, without commutating poles to AW4/0:86,. 
with commutating poles. AW, denotes the armature ampere- 
turns per pole (— armature current volume over half pole-pitch), 
€, the gap under commutating pole and ё, the reduced length of 
lines of force (equivalent gap) of armature cross field. Assuming 
that the width of the commutating-pole is such that no E.M.F is 
induced. in the short-circuited coils through the teeth entering and 
leaving the commutating-pole tips, the shape of the E. M.F. induced 
by the armature field, as represented by equation 5 and in Table III. 
remains unchanged. 

If, now, the commutating poles are excited to oppose the arma- 
ture field, the armature field under the commutating pole will be 
decreased by the amount AW,,/0:86,,, and likewise the induced 
E.M.F. by а corresponding amount ; it is, therefore 


! 
j 


- 


b Я 


lo 
€1— w 2000 Bee, | 
where lw is the length of the commutating poles. 

When the latter are shorter than the armature (Io < 1), then in 
the part /—I,,—for which equation 5 also holds—the E. M. F. eao is 
induced. Inaddition to this, there are e, and e, due to the slot and 
overhang fluxes; so that there should bee, -а= ёа0 e e, or by 
substituting and cancelling out 


1, А 
бо AW,—AWé(1— 8; )} 
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—ly | b ( m' 
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from which the ampere-turns AW,, for one commutating pole gap 
can be easily found. In addition to these, there remain the neces- 
sary ampere-turns for the iron. The expression in the curly bracket 
represents the resultant ampere-turns under a commutating-pole. 
In consequence of (1—Sb/r) decreasing they increase towards the 
tip of the commutating zone—on the other hand the right-hand 
side of the equation falls off towards the tips. Hence the ampere- 
turns for a commutating pole are calculated either for a mean induc- 
tion or for the induction at the centre of the pole and ёо is increased 
at the tips. 

Example.—A 65 kw. generator, 3,000 revs. per min., 115 volts, 
565 amperes, built by the Gesellschaft für elektrische Industrie, 
Carlsruhe (see Arnold, Gl. Masch., Bd. II.). 

Armature.—D — 36 cm., 1=16 cm. core4 3 ducts, 1 em.; length 
of conductor 60 cm. 4 poles. Duplex lap winding, 50 slots with two 
coil sides per slot. 


Ма 125( = + e — 1:03 


4 x 50 565 A 
a = 8 '8 = 1,765 
ule eos timetro 
—D 8^" amperc/centimetro. 


Commulalor..—D,—18 cm. Number of segments—100 (25 per 
pole); и =b/8=1-6/0-565=3, b/r=3/25. 

Commutaling Poles—l,,— 14—3- 11 cm. д„=0-4 cm. 

With m=2 and u=3, we have from Table III. for the first and 
second coils in the slot respectively 


— 8 1 4 R 
S=; w' p’ Y 
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For the overhang leakage we can take №. = 0:8 (Hobart) and for 
the part of the armature outside the commutating pole 6,=3-5 cm. 


/ 
Then, for the pole centre: AW, (1-8_)=1,795—94= 1,671. 


in air— 751,671 =2,990 
Cross flux in air— 5.8 95) 712,99 


nd 
‘ 


Slot flux==125 x 32 x 1-63 x „= 1,350 
Overhang leakage = 125(60— 16)0-8 = 4,400 


11,740 
AW. - 1,071 +342 =2,013. 


0-8 x 0-4 
11 
Whence s' at the tips 
b 
AWa( 1—8 \=1,765—188=1,577. 
T 
AW „a =2,013— 1,577 — 436. 


AW, = 11,740— 342. 


19— 14 8 
Cross flux in gap. x 3.51577 — 2,820 
Slot flux 125 х 32 х 1-63 x 4 2.175 
Overhang leakage, as above — 4,400 
9,395 
„ 11 436 Wm 
Cw-—(8 9,305 . 


Hence the commutating pole should extend over two commutator 
segments (one slot-pitch) with a gap d= 0-4 cm. and over one 
segment on either side with а gap ö“ „ = 0-64 cm. 

The width of the commutating poles must be at least (и + m— 1) 
В=48 or two slot.pitches— 4-52 cm. Actually the width was 
4 cm., which almost agrees with the theoretical value when the flux 
distribution at the tips is taken into account. Since, however, the 
width is only just what is required, the brushes must be set with 
care—more freedom would be obtained by making the brush-width 
—3 slot pitches and having a constant gap under the pole. 

The same example with a brush-width 5—2 gives (u=2, b/r= 
2/25) 


* * 


* 
— — 


Sel, 0, 1; l, 23 L 
== Middle. Tips. 
aw. 1s, ) 77 КН 1,765 1,624 
x 
Cross flux n cH eua yb enda 3,150 2.000 
S/ ð⅛ðV ык ĩͤ K ü ra dU M Dat 6.520 3.260 
Overhang leakuge ааа ац ОСАДЕ 4,400 4,400 
А 14,070 10.560 
АМ VCC V 410 53] 
JJ); — ——À 0-4 0-72 


The pole would have to cover one segment-pitch at the centre with 
Со = 0-4 em. and on either side a gap of 5',,— 0-72 cm. The mini- 
mum width would be (272-1) B = 38 1:5 slot.pitches. In this 
case, also, it would be more practical to make the width equal to 
two slot-pitches and keep the gap constant. 

]t remains to be observed that this above calculation assumes the 
coil-width is exactly equal to a pole-pitch, so that the commutating 
zones of opposite polarity exactly coincide. Actually, however, 
the coil spans 12 slots or 24 segment-pitches, whilst the pole-pitch 
equals 12:5 slot-pitches or 25 segment-pitches, so that the commu- 
tating zones are displaced by one segment (coil) with respect to one 
another. Consequently, both S and m' are altered, and the minimum 
brush-width is increased. If, however, the coil-width were made 
12-5 slot-pitches, so that one side of the coil commutated as first in 
the slot and the other as second, then with 5b —28 all coils would 
have the same E. M. F.s induced in them: instead of varying values 
of апа m, constant mean values would exist the induced E.M. F.s 
wou!d be constant throughout the period of commutation, and 
could therefore be completely neutralised at every instant with the 
gap constant, which latter is of great importance for adjusting the 
brushes, 

Briefly summarised, the following rules should be borne in mind : 

1. With lap windings, an odd whole number of slots per pole- pair 
should be used—4chole numbers to admit of equalising connections 
being used, odd whole numbers to give a half slot per pole, so that 
slots of opposite polarity do not commutate together. Moreover, 
with a half slot per pole, the pulsations due to the teeth are less. 

2. One of two Seqments per Slot.—In the latter case the top coil- 
sides should come in different slots when the bottom coil-sides are 


in the same—i.e., with the adopted } slot per pole, the coil-width 
should be exactly equal to the pole-pitch. | 


3. Where possible not to let the brush-width exceed two segments. 


With wide brushes the E.M.F.s in the short-circuited coils never 
remain constant, and cannot therefore be neutralised throughout 
when a constant gap is used. On the other hand, the large brush 
width does not do much good for commutation for the current 
collection bv the brushes is limited to a rather narrow zone, even 
when wide brushes are used. 

4. Commutating poles should not be made too narrow (pr»ferably 
broader than the required minimum). whilst the width should be a 
whole multiple of the slot-pitch. Also the gap should not be too 


small and should be constant, otherwise the brush position becomes 
too sensitive. 


NOTE ON THE USE OF KAPP'S APPARATUS FOR 
MEASURING] PERMEABILITY OF IRON UNDER 
HIGH MAGNETISING FORCES. 


BY R. BEATTIE, D.SC., AND H. GERRARD, B.Sc. 


Summary.—The authors describe experiments with Kapp's apparatus 
for measuring the permeability of iron under high magnetising forces, 
and show that their results do not support those of Mr. E. A. Watson. 
It is found that the magnetising force in such cases cannot be calcu- 
lated from the ampere turns per unit length of test piece, but must be 
measured. This theauthors effect by а double exploring coil on the test 
piece, the coils being connected up differentially. When this is done the 
results agree with those obtained on rings. А B-H curve is given of a 
very high grade sample of armature iron. 


In carrving out a series of permeability tests on armature 
iron under high magnetising forces, the writers had recourse to 
the apparatus designed by Prof. Kapp as being the most con- 
venient for the purpose. This apparatus was described in THE 
ELECTRICIAN for October 18th, 1907, Vol, LX., p. 4, by Mr. E. A. 
Watson, who used it to determine the B-H curves for several 
grades of alloved iron under magnetising forces ranging up to 
1,700 C.G.S. units. As, however, the writers have been unable 
to obtain entirelv satisfactory results with this apparatus when 
used in the way described bv Mr. Watson, it has been thought 
desirable to indicate briefly what appears to be а more trust- 
worthv method of procedure. 

Kapp's apparatus consists essentially of а small electro- 
magnet having a laminated core of high permeabilitv iron 
stampings. The poles of the magnet are a considerable distance 
apart and are slotted for the reception of the test bundle 
which is built up of strips of the material to be tested. The 
test bundle when in place spans the poles and closes the mag- 
netic circuit; and as the bundle is chosen of small cross section 
relativelv to the rest of the magnetic circuit, it 1s assumed that 
at high-flux densities practically the whole of the exciting 
ampere-turns on the electromagnet are expended on it. The 
value of the magnetising force acting on the test piece is thus 
1:26 times theampere-turns on the magnet divided by the clear 
length of the specimen between the pole faces. The induction 
is measured ballistically by means of a coil embracing the 
centre of the test piece, and in order to secure uniformity of 
induction the test bundle is flanked on either side by similar 
„ guard" bundles. 

In using this apparatus we invariablv found that the B-H 
curves obtained with it differed from the true B-H curves 
obtained by ballistic tests on ring specimens of the same 
material. In ordinary ring tests it is impossible to carry the 
magnetising force beyond 300 or 400 C.G.S. units on account 
of the heating of the winding; but by immersing the wound 
ring 1n a water-cooled oil bath we succeeded in reaching à 
magnetising force of 1,500 C.G.S. units, which is of the same 
order as the magnetising forces ol tainable with Kapp's appa- 
ratus. A fair comparison was thus rendered possible, and in 
the result it was found that over the whole of the common 
range the B-H curves for rings alwavs lay well above the B-H 
curves given by Kapp's apparatus. As there was no reason 
for supposing that the measurements of B were in error, we 
were forced to conclude that in Kapp's apparatus the induc- 
tions are for some reason referred to magnetising forces that 
are too high. 
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The cause of the discrepancy was eventually found in the 
want of perfect uniformity in the induction along the test 
bundle. In spite of the flanking guard bundles the induction 
increases by a few percent. from the centre towards either end 
of the test bundle; and since at high inductions the percentage 
increase of Н is equal to B/H times the percentage increase 
of B, it follows that there may be quite a large variation of Н 
from the centre to the ends. Hence it is not legitimate to 
take the value of Ħ at the centre as 1:26 times the ampere- 
turns per unit length of test bundle. This only gives the 
average value of H along the bundle and not the value at the 
centre, which may be much less. The possible degree of error 


Н in C.G.S. Units, 


B in C.G.S. Units. 


1 2 3 4 5 

Distance from end of Test-prece. 
Faid. l.—DisTRiBUTION oF B anp Н ALONJOG TEST-BUNDLE 6:4 CM. IN 
LENGTH. 


will be evident from Fig. 1, which shows the actual distribution 
of B and H along one of our flanked test pieces. It is seen 
that in this particular instance the average value of H is 800, 
whereas the value of Н at tne centre is only 570. 

Mr. Watson states that by making observations with a num- 
ber of exploring coils wound at different points along a flanked 
test bundles, he assured himself that the induction in his ex- 
periments was practically uniform; but in view of our own 
experiments with an apparatus modelled on his, we are inclined 
to doubt how far perfect uniformity was, in fact, attained. 
Very possibly he was more successful in the use of guard strips 
than we were. though the results of very careful tests made 
by us on* ring samples of Lohys" and Stalloy ” give curves 
lying well above his curves for the same materials, which indi- 


4 


5 Inches 


Fic. 2.—LAMINATED ELECTROMAGNET WITH SLOTTED POLES FOR TESTING 
BUNDLES ОЕ STRIPS AT Hick INDUCTIONS. 


. cates that his values of Н are considerably too high and sug- 
. gests that the induction in his test, bundles was by no means 
uniform. 

In order to*secure entirely satisfactory results with Kapp's 
apparatus, it is only necessary to measure the magnetising force 
acting on the specimen instead of calculating it from the ampere- 
turns per unit length. This is easily accomplished by means 
of а double exploring coil, one coil being wound directly on the 
. test piece at its centre and another coil of the same number 
. of turns wound above it but with a measurable space between. 
Two'such coils connected up differentially to a ballistic galva- 
nometer enable the value of H close to the side of the test 
* piece to be measured; and this cannot differ sensibly from the 
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value of H inside the test piece. When H is measured in this 
way there is no necessity for flanking the test piece with guard 
strips nor need the pole pieces of the magnet be kept very far 
apart. Fig. 2 shows to scale a suitable form of electromagnet 
designed to take a test bundle consisting of $in. strips built 
up to a thickness of approximately w in. A magnet of this 
size with pole faces lin. apart and carrying 600 turns of No. 
16 S.W.G. copper wire on each limb is capable of developing 
a magnetising force of over 2,000 C.G.S. units at the centre of 
the test bundle with an exciting current of 10 amperes. This 
is amply sufficient to saturate any of the ordinary grades of 
high permeability iron, or alloyed iron, in commercial use. 
Results of tests made by us with this magnet on samples of 
** Lohys" and Stalloy " (using a differential exploring coil to 
measure H in the manner just explained) are plotted as the 
full-line curves of Fig. 3. Within the limits of experimental 
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in C. (. S. Units 1, 000. 
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Н in C. (. S. Units = 100, 
Fic. 3.— B. H Curves FOR “ Louys" AND SraLLO.“ 


error these curves agree with the results of our own very careful 
tests on rings and they may therefore be taken as correct. 
They differ, however, from Mr. Watson's results for the same 
materials which are plotted as the dotted curves of Fig. 3. 
The differences тау, of course, be partly due to differences in 
the magnetic qualities of our samples and his; but, as already 
stated, they are much more likely to be the result of his 
method of estimating H on the basis of an assumed uniform 
induction in the test piece that was probably not realised. 

It should be added that when results of the highest accuracy 
are not required the use of Kapp's apparatus can be much 
simplified bv drawing up а calibration curve connecting the 
magnetising force at the centre of the test piece with the ex- 
citing current. Within certain limits, the relation between these 
two quantities is not appreciably affected bv variations either 
in the thickness of the test piece or in its magnetic qualities, 


25,000 
21.000 
23.000 
22,000 
21.600 
20 000 
13,000 


Induction B in C. . S Units, 
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17,000 
0 110 800 
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1,209 2600 2,00 


1,600 
H ir C G.S. Units. 
Fic. 4.—B-H CoRVE or HIGH GRADE ARMATURE IRON. 


and for many purposes it may suffice to deduce the value of 
Hi from such a curve. When used in this way there is cer- 
tainly no more convenient apparatus than Kapp's for making 
rapid determinations of permeability at high magnetising forces. 

Fig. 4 shows the B-H curve of the best sample of armature 
iron that the writers have so far met with. It will be seen 
that this particular specimen exhibits exceptionally high per- 
meability under large forces, the saturation intensity being no 
less than 1.740. This is exactly the same as the saturation 
intensity shown by a very soft sample of Norwegian iron re- 
cently examined by Peirce (see THE ELECTRICIAN, October 20th, 
1909, p. 107) and is considerably better than the best iron 
(electrolytic) tested by Gumlich in an extensive series of mea- 
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surements lately carried out at the Reichsanstalt (E. T. Z.,“ 
November 18th, 1909, p. 1,097). For the sake of comparison 
the accompanying table contains some of the results of Peirce 
and Gumlich placed side by side with the writers’ results for 
armature iron,“ Lohys,” and *Stalloy." It will be seen that 
* Lohvs" is but little inferior to electrolytic iron, and, as 
might be expected, Stalloy," which contains some 3 per cent. 
of silicon, occupies an intermediate position between alloved 
irons containing, respectively, 0:33 and 3:9 per cent. of silicon. 


Table showing Results of Recent Tests on Permeability of Iron under 
High Magnetiving Forces. 


! Mag. force Satura- Value of B 
| . to produce; tion in- under mag. force : 
Material, saturation. tensity. | exceeding Н,. | Authority. 
j m HA., 
— | : ——— 
Best Norwegian a] | 17% |  H422,600 Peirce 
iron (annealed) || | 
Best Norwegian V 2.000 | 1,40 |. H+21,840 Peirce 
он d 1,740 H+421,840 |The writers 
Electrolytic iron 2,000 | 1,720 | H+21,620 | Gumlich 
өй Угу, МРТ 2,000 1,705 | H-+21,450 |The writers 
Alloyed iron (0°33 || | pas 
per cent. Si)... J 2,000 | 1,630 | H+20,490 ; Gumlich 
"stallov? ...... | 1,800 | 1,600 | H 20, 150 The writers 
Alloyed iron (5:9 | | | 
per cent. Si) ... iy 1,500 ; 1,528 H+ 19,260 quae. 


For values Ф Н that аге well below the saturation point, 
brands of iron may, perhaps. be found that give better results 
than those shown in Fig. 4. For example. under a magne- 
tising force Н 2300, the sample of Fig. 4 gives B = 20, 400, 
whilst under the same magnetising force soft Norw egian iron 


gives В = 21,040 (Peirce) and electrolytic iron В=20,650 
(Gumlich). But with magnetising forces large enough to pro- 


duce saturation, or a near approach to saturation, the curve 
of Fig. 4 represents probably as high a degree of magnetisa- 
tion as can at present be reached in anv brand of armature 
iron commercially obtainable. It seems necessarv to point 
this out because B-H curves for high magnetising forces are 
sometimes given which lie as much as 7 or 8 per cent. above 
the curve of Fig. 4. According to a B-H curve in a recentlv 
issued electrical pocket book. for instance. an induction 


В = 26,000 can be attained in armature iron with a magnetising 
force Н = 2,300. This corresponds to an intensity of magneti- 


sation | 2 1,880, and from the trend of the curve the saturation 
intensity must be even higher still. Such intensities, it need 
hardlv be said, have not yet been observed. The highest 
known saturation intensity is in the neighbourhood. of 1.800, 
and the highest saturation intensity that mav be looked for in 
the best armature iron is about 1,740. 


THE DICE, KERR-BERGMANN STEAM TURBINE. 


Electrical engineering has Sty ays been a specialised trade. By 
this we mean that, in general, one firm confines its activities to the 
manufacture of one particular piece of equipment, sav dvnamos, 
and does not trouble about making anything else. There are. of 
course, exceptions to this rule, but leaving these on one side we may 
mention as a very good example the case of engine and generator 
makers In the old days it was the usual thing to find the slow- 
speed reciprocating engine made by one firm and the belt-driven 
dynamo by another, while the same state of things has persevered 
through the combination of the high-speed engine and its direct- 

coupled dynamo to the steam turbine and its appropriate generator. 
It is, therefore, interesting to find that this dual arrangement has | 
come to an end—at least.as far as one firm is concerned. For. while 
Messrs. Dick. Kerr & Co. have long made generators suitable for 
turbine driving. they have now begun to manufacture the turbines 
themselves. with the result that this combination will in future be 
wholly ** Dick, Kerr." 

The turbine which Messrs. Dick. Kerr & Co. are now putting on 
the market wil! be made on the Bergmann principle—an impulse 
turbine with velocity stages. In this principle the velocity of steam 
in the first wheel is not entirely destroved until it has passed all the | 
blades of the same stage, th» advanta: ze of the arrangement lving 


in the Ге adiit besides of economically utilising a greater fall of pressure 
in one stage by simple means. 

The first wheel of the Dick, Kerr- Bergmann turbine carries two 
series of blades separated from one another by a few centimetres. 
This gap is occupied by the reversing guide blades which are carried 
on the turbine body. After the steam has passed through the first 
series of blades, it is deflected by the reversing vanes back to its 


original direction, and then loses the remaining velocity in the 


second series of blades. Fig. 1 shows the varying pressure and velo- 
city at different stages. The construction adopted is that of a short 
impulse turbine. According to the requirements of the case, from 
5 to 15 pressure stages or chambers are employed, within which the 
same number of wheels revolve. In the first chamber, the principle 
of velocity stages is employed, which makes it possible to utilise 
economically high steam velocity, and thereby also large differences 
in pressure at the usual peripheral speeds of an impulse turbine. 
The distinguishing characteristics of this type are the following :— 
Owing to the conversion of a large fall in pressure in the first stage, 
high pressures and temperatures are kept away from the turbine body. 
The sealing of the turbine from the atmosphere and between the 
stages is much simpler than with other systems. There are large 
clearances between fixed and rotating parts, so that safety of opera- 
tion is assured. The number of stages is small in spite of the fact 
that the moderate peripheral speeds of a normal impulse turbine 
are used. The turbine is short and the weight of the parts to be 


^ Velocity, Pressure 
Feet per sec, Lbs. per sq, in. 
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Fic. 1.—CuRVES GIVING DISTRIBUTION OF STEAM PRESSURE AND STEAM 


VELOCITY IN THE TURBINE. 
A= Steam Velocity. B= Steam Pressure. 


lifted, especially the rotor, very light. There is no axial thrust, so 
that the special and often complicated arrangements necessary to 
deal with the axial thrust of a reaction turbine are not required. 

Up to the largest sizes, the body of the Dick, Kerr- Bergmann 
turbine consists of a single cast-iron cylinder split horizontally in 
the centre. At the steam admission end, the cylinder is closed by a 
cover in one piece. w hich in the case of the smaller sizes is made of 
cast iron and in the larger machines of cast steel. A special cover 
on the exhaust end is not required. The supporting of the body 
has been carefully arranged so that there is comparatively little 
expansion through heat, and at the same nme the desired clearanoe 
is maintained when the plant is warm. Fig. 2 gives a general view 
of a turbo-alternator set. The turbine body is supported freely;on 
one support which surrounds the vacuum end of the lower cylinder 
and the exhaust flange. This pedestal takes the entire weight of 
the cylinder and is at the same time utilised to support the turbine 
and generator bearings. A special pedestal support at the high- 
pressure end of the body is not necessary. The outer bearing pedestal 
is provided with a flange which is bolted to the end cover пеаг ће 
centre. This ensures accurate alignment and at the same time does 
not restrict expansion. This end bearing pedestal, which also 
carries the governor, oil, pump, and guide block, is shown in Fig. 3. 
The joints of the cylinder are scraped to an accurate surface, so that 
a steam-tight joint is attained without the use of packing. The 


` interior of the cylinder is divided by diaphragms or guide wheels 
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into а number of chambers. "They are built in two halves with an 
annular space in the middle through which the turbine shaft passes 
and at this point special sealing rings (in two parts) of white metal 
are fixed which enclose the shaft without rubbing, and are provided 
with grooves to reduce the steam leakage between the neighbouring 
chambers to a minimum. 

" With all turbines the sealing of the body from the atmosphere is 
difficult problem. The adoption of the principle of velocity stages 
for the first chamber has amongst other advantages that of greatly 
reducing these difficulties. It is this principle which makes it 


Fic. 2.—6,000kw. Dick, KERR-BERGMANN TURBO-ALTERNATOR. 


possible for the steam to expand in the first set of guide vanes from | 
the working pressure down to a pressure of from 15 lb. to 45 lb. 
This pressure obtains throughout the first chamber, so that it is only 
necessary to provide a seal against this pressure. The seal is pro- 
vided in a simple and secure manner by means of a labyrinth device 
the central part of which is provided with a series of rings, во mounted 
as to be quite steam-tight on the turbine shaft with which they 
rotate, the second part is fixed to the turbine body and has similar 
Tings which fill the spaces between the rings on the centre part. 
"There is a small air-gap between the two parts through which steam 
is allowed to flow. "The rings are arranged in two sets with a flat 


Fic. 3.— END BEARING PEDESTAL. 


space between them; the space thus formed is connected to the 
same portion of a similar sealing device at the condenser end of the 
turbine. The suction of the condenser draws the steam from the 
high-pressure seal to the low-pressure seal and thence into the con- 
denser itself; by an arrangement of valves fresh steam can also be 
admitted to the sealing devices, whereby the connection to the 
condenser can be throttled or completely cut off. Naturally the 
flow of steam from the sealing device into the condenser causes & 
loss of power which influences the steam consumption of the turbine. 


The advantages, however, of a frictionless construction thus obtained 
are sufficient to compensate for the loss of steam. In the first 
instance, there is but little wear, and, secondly, no lubrication is 
necessary, so that oil cannot enter the condenser with the condensed 
steam. 

The physical conditions which govern the expansion of steam in 
the first set of guide blades necessitate nozzles, the section of which 
increases from the narrowest part to the end. From 10 to 20 such 
nozzles are placed together to form a nozzle segment, and this 
segment forms the first set of guide blades which is situated imme- 


diately behind the throttle valve and regulates the admission to the 
velocity whee!. This segment, which is made of bronze, is fastened 
to a casting of steel so as to be quite steam-tight. The casting is 
provided with a flange for connection to the high-pressure steam 
supply. By means of two valves fixed on this casting a certain 
number of the nozzles in the segment can be opened and closed, 
thus regulating the area of the steam passage. In the larger types 
the handles operating the valves have, for convenience in operation, 
been carried forward in front of the throttle valve and governor so 
as to be clear of the parts which are mounted direct on the end cover, 
and thus rendering access easy. A suitable opening is made in the 


Fic. 4.— LOWER HALT oF TURBINE, SHOWING ADMISSION NOZZLES ON 
END Cover. 


end cover to carry the complete inlet apparatus. In Fig. 4, which 
shows the lower half of a turbine cylinder, the end cover together 
with the nozzle segment in position is clearly seen. The guide 
blades for the remaining stages are of a much simpler construction. 
The steam channels have the same section throughout their length, 
and are made of vanes of sheet nickel cast into an iron ring which 
forms the periphery of the guide wheel. It may here be remarked 
that the first stage and the following two or three pressure stages 
have partial admission, the remainder having all-round admission. 
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The guide wheels are in halves fitted together with a steam-tight 
joint. There is an opening in the centre of each guide wheel through 
which the rotor shaft passes. 

The rotating wheels of all stages are complete discs, the material 
used being Siemens-Martin steel of special quality. They are cast 
with a thickened hub bored to provide a firm seating on the shaft. 
The first wheel, which is of the design characteristic of a wheel of 
uniform strength, is provided with a bulb-shaped rim in which two 
slots are turned to carry the two series of blades. "The slots are 
dovetailed to fit the base of the blades which are composed of special 
nickel steel. The high steam velocity in the first stage necessitates 
& channel of constant area in order to avoid. wasteful steam eddies. 
This is attained by the blades having a special profile. In the case 
of the normal pressure stages this is not required. 

À very complete series of tests to destruction has been carried 
out on the form of blading used in these turbines. Completely 
riveted-up blades were tested by tension between the wheel disc 
and the top of the blades; changes of form at the bottom of the 
.blades first occurred (uniformly) at about 2,860 lb.. and breakage 
occurred quite regularly between 5.070 Ib. and 5.500 lb. Under 
working conditions the steam due to contrifugal force on the base 
of the blades does not exceed 330 lb. in the worst case; a comparison 
with the above figure shows the very high factor of safety that has 
been attained by this construction. After completion. the wheels 
are balanced separately and tested mechanically by running them at 
a speed corresponding to twice the normal strains as the working 
parts. Fig. 5 shows a type of standard rotor. The bearings and 
lubrication arrangements are so arranged that the shaft is practi- 
cally carried by oil pressure and means are provided to prevent oil 
getting into the interior of the turbines. 

With regard to the generators, the fact that both machines are 
made in the same factory makes a very uniform design possible 
and at the same time the requirements of each machine can be 
fulfilled. Flexible coupling made up of fine steel wires to counteract 
any small inaccuracies in the alignment are employed in the case of 
the larger or four-bearing units. 


Еа. 5.—VIEW or STANDARD ROTOR. 


The governor is spring-controlled and of the Hartung type. 
It is driven Ьу means of a worm from the turbine shaft, and controls, 
by means of a connecting rod, a guide valve which directs the flow 
of the pressure oil into one of two channels. From here the oil 
passes either into the top or bottom of a cylinder. and moves the 
piston accordingly. The piston rod is direct connected with the 
throttle valve on the steam supply, and the throttle valve therefore 
follows the pressure exerted on the piston by the oil. The governor 
has to operate only the small valve for the pressure oil, and there is 
no back pressure from the throttle valve. As, further, after each 
process of governing. the valve is moved back to the neutral position, 
there is little fear of the governing being carried too far. It is. in 
fact. exceedingly exact. and even if the whole load is suddenly 
removed. the speed increases by only a small percentage. The 
operation of governing is very rapid and lasts but a few seconds, 
and is entirelv independent of the pressure of the steam supply. It 
is therefore possible. in special cases. to run the turbine without 
adjustment with a steam pressure which is much less than the 
normal. Every governor is provided with an arrangement allowing 
the speed to be adjusted 4 to 5 per cent. above and below the normal. 

All methods of governing on the throttling svstem result in a 
great increase of the relative steam consumption at light loads To 
obviate this. a second method of governing is provided for the high- 
pressure turbines, The first set of guide blades is divided into 
several groups. each of which is controlled by means of a hand operat- 
ing valve. The single valves can be opened and closed according 
to the load. and thereby the admission to the first wheel so chosen 
to obtain the minimum steam consumption. 

A safety device is provided with each turbine which closes the 
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steam inlet valve as soon as normal speed is raised more than 10 per . 
cent. The arrangement is carried direct on the main shaft without 
the use of any intermediate gearing in order to secure the reliable 
working of the device under all circumstances. It should be noted 
that the steam supply in such cases is not cut off by means of the 
throttle valve, but by means of the main stop valve, which is entirely 
closed. In order to prevent the valve seat being damagedjby sudden 
closing, an air cushion is provided. The operation of the safety 
device does not depend upon the will of the driver. The main stop 
valve cannot be opened until the safety device is in the correct 
working position. This safety device can be also arranged to come 
into operation in case of failure in the oil circuit. 

At the free end of the turbine shaft is placed a thrust block It 
is of small dimensions, as it takes no axial thrust, but only ensures 
the accurate centering of the rotor. l 

We understand that Messrs. Dick, Kerr & Co. are also taking up 
the manufacture of exhaust turbines which have been standardised 
on exactly the same lines as the high-pressure equipment described 
above. We wish them success in both these new ventures. 


WIRELESS TELEGRAPH MAST AT STOKE-BY- 
NAYLAND VICARAGE. 


Except for the fact that our means of communication through 
public channels are so well developed and that it is necessary 
to obtain special leave from the Postmaster-General before 


(4) 
Scale: 1 in. 12 ft. 


(3) 
Fie 1.— DETAILS OF THE NAYLAND WIRELE-s Mast 


private stations are erected, it is rather surprising that more 
advantage has not been taken of the undoubted facilities pro- 
vided bv wireless telegraphy in communicating from, say, one 
house to another in country districts. This idea has certainly 
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not been much developed, but a start has at any rate been 
made, as will be seen from the accompanying photographs, 
which show a wireless mast recently erected by the Rev. Н. К 
Wilkinson in the grounds of his vicarage at Stoke-by-Nayland, 
near Colchester. The installation is, however, solely for experi- 
mental purposes. 

Fig. 1 shows the following details of the mast itself: (1) The 
front of the main mast showing the edge of the planks; 
(2) the front of the top mast showing the edge of the planks ; 
(3) the side of the main mast showing the } in. bolts used every 
15 in., the taper of the sides being 11 in. to 5 in.; (4) shows 
the side of the top mast showing the ] in. bolts used every 15 in., 
the taper of the sides being 53 in. to 1 in.; (5) the front of the 
main mast and the face boards which are screwed with 2 in. 
galvanised screws, the front of the top mast being in continuous 
lengths, not diagonals; and (6) the method of setting up the 
aerial and detaching the halyard. The main mast is 60 ft. long, 
being 13 in. square at the foot and 73 in. square at the top. 
Space blocks are placed every 8 ft., and the planks used are 
of l in. creosoted yellow deal. The top mast also has a length 
of 60 ft., being 74 in. square at the bottom and 3 in. square at 
the top; space blocks are placed every 6 ft. and yellow creo- 
soted deal is again used. The mast is wholly built of lin. deal 
boards. 

The mast is rigged with trestle trees and cross tree. Four 
stays of 7 strand 15 gauge galvanised iron wire are used for 
supporting the top mast, the main mast being rigged with five 
stavs of 7 strand 13 gauge galvanised iron wire. The anchors 
are of $ in. iron rod driven through oak stumps of about 4 sq. ft. 
surface buried 4ft. in the ground, the mast being stepped on 


Гіс. 2.— MAST IN Course or ERECTION. 


a similar stump flush with the surface of the ground. The 
total weight of the mast is about 14 ewt. 

Figs. 2 and 3 show the mast in course of erection and 
erected respectively ; the first of these indicates that the mast 
is sufficiently stiff in spite of the wav it has been made up. 


Mr. Wilkinson informs us that he has built the mast mainly 
by rule of thumb " and, therefore, though it is very success- 
ful practically, its chief interest lies in suggesting the possi- 


Fra. 3.—FINISHED Mast. 


bilities of a similar structure built on scientific lines when wire- 
less stations are required where economy is an object and 
large spars difficult to obtain. 


WATER POWER PLANT AT STANGFJORD, NORWAY. 


Early in 1908 the British Aluminium Co. started work at 
their Norwegian factory, which lies at the head of Stangfjord, 
on the west coast of Norway, about 80 miles north of Bergen. 
The rainfall in this part of Norway is very high, but owing 
to the rocky nature of the ground the water runs off verv 
quickly, so that it is necessary to have considerable storage, 
which in this case is effected by the regulation of a chain of 
six lakes. 

The main reservoir stands about 92 metres (302 ft.) above 
sea level, and consists of two lakes, the upper one of which 
stands about 5 metres (16 ft.) higher than the other. At the 
outlet of the lower lake а masonry dam has been constructed. 
having a length on the top of 98 metres (321 ft.), and which 
raises the level of the two lakes to 1003 metres (330 ft.) above 
sea level. In order to get a stil greater storage capacity a 
tunnel has been made, tapping the upper lake at about the 
low-water level of the lower one. 

The other four lakes are high up in the mountains, some 
distance from the power station, and are only used as feeders 
to the main reservoir, to fill it up when it is getting nearly 
empty. The dams for these lakes, on account of the cost and 
difficultv of transporting cement, were built of the materials at 
hand. Each consists of two dry-stone walls about 3 metres 
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(10 ft.) apart, the space between being filled with stamped peat. | 


The chief difficulty experienced w th these dams wasin making 
a tight joint between the peat and the rock foundation. 


when the electrical circuit was broken suddenly. The first 
time the load was 1,950 н.р. (6,600 amperes 220 volts), and the 
speed of the turbine rose from 282 revs. per minute to 296 


The quantity of water delivered to the turbine is regulated | revs. per minute, an increase of less than 5 per cent., with a 
at the dam by sluices, which are raised by hand. The water 


Fic. 1.—3,000 B. H.P. FRANCIS WATER-TURBINE 


is carried about 500 metres (1,640 ft.) through a wooden con- 
duit, having a cross section of 2 by 1:5 metres and a 
slope of about 1 in 2,000; then thrcugh a tunnel 200 metres 
(656 ft.) in length to the penstock, whence it is led down to 
the power house through four riveted steel pipes, each 375 
metres (1,230 ft.) in length, with an average diameter of 
36 inches. The effective head at the power house at full load 
is about 88-89 metres (290 ft.). 

The power is generated by a single Francis water-turbine of 
3,000 B.H.P., running at 300 revs. per minute, and direct 
coupled to a pair of Dick-Kerr d.c. generators, operated in 
parallel and designed to give about 8,000 amperes at 275 volts. 
The regulation of the turbine is effected by a patent oil pres- 
sure governor connected with a by-pass, which opens when the 


Fic. 2.— VIEW SHOWING TURBINE AND GOVERNOR. 


turbine is shut down suddenly, and thus prevents dangerous 
shocks or pressure in the pipe line. This by-pass closes auto- 
matically at a rate which can be regulated by means of a 
small needle valve. The writer was present on two occasions 


sudden change of load equivalent to 65 per cent. of full load, 


Fic. 3.—VIEw or POWER STATION AND PIPE LINE AT STANGFJORD, NORWAY. 


while the pressure rise in the pipe line was less than 5 per 
cent, (it was not possible to read the pressure exactly, on 
account of the continuous vibration of the needle when the 
turbine was running). On the second occasion the load on 


Fic. 4.—VIEW OF TURBINE, SHOWING MOVABLE GUIDE VANES. 


the turbine was 2,200 н.р. (7,600 amperes at 218 volts), and 
there was not time to take any exact readings of speed and 
pressure, but no marked increase was observed. 

The turbine and governor, which are shown in Figs. I, 2 and 
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4 herewith, were supplied by Messrs. Jens, Orten-Bóving & Co., 
London, and were built at their Swedish works at.Kristine- 
hamn. The plant has been running since the beginning of 
1908 for periods of ten or twelve weeks at а time without 
stopping, and without giving trouble. Figs. 1 and 2 show the 
turbine erected in the shops, while Fig. 4 shows very clearly 
the arrangement of the movable guide vanes; these are made 
of the best cast steel and number 28. They are opened and 
shut by means of a steel ring which carries a number of sliding 
blocks of bronze into which the crank pins of the guide blades 
are fitted. This ring is worked by the governor through a pair 
of levers on opposite sides of the turbine, one of which can be 
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Fic. 5.— EFFICIENCY CURVES For ЁвАХС& TURBINE АТ 
SUNDSHAGSFORS. | 


Wheel Diam —1600 mm. : 


27 vanes; itis designed so that with normal load there shall 
be no end thrust, but, in order to take up the thrust at other 
loads, the bearing seen in Fig. 1 is provided. This consists of 
a steel disc running in water between plates of lignum vite. 
This bearing gave better results than a water-cooled oil lubri- 
cated bearing constructed with white metal and steel. 

No exact test was made of the efficiency of this turbine, but 
the curve, Fig. 5, shows the results of tests carried out bv the 
consulting engineers on a similar wheel at Sundshagsfors. 
Sweden. It may be mentioned that the pipe line was supplied 
and erected by a Norwegian firm, and the construction of the 
dams, conduit, tunnels, &c., was carried out by small contract 
gangs under the supervision of the Company's engineers, while 
the whole lav-out is due to Mr. W. Murray Morrison, Queen 
Victoria-street, London. Fig. 3 shows a view of the pipe line 
and power-house from the penstock. 


OERLIKON MIXED PRESSURE TURBINES. 


The utilisation of exhaust steam from haulage engines. ordinary 
steam engines or any other seurce, by means of steam turbines has. 
in recent years, been considerably developed and widely adopted. 
The exhaust steam in connection with such installations is led 


Fic..1. 


intermittently into a steam or heat accumulator, the latter so 
dimensioned as to secure а continuous supply of steam. for the 
exhaust turbine. These pure exhaust turbine installations, how- 
ever, have serious disadvantages, particularly in the case of a 
lengthy interruption of the supply of exhaust steam, and especially 
when the condensing plant fails, this putting the turbine plant out 
of commission and throwing the engines on the atmosphere. This 
drawback can be eliminated by connecting a live steam turbine in 
front of the low-pressure turbine. 


Sre.itic Speed — 79. к 
seen in Fig. 2. The runner is also made of cast ве апа has 


the machine is to run with live steam alone. 


. Many mixed pressure turbines, however, are relatively inefficient 
when running with live steam, since the low-pressure turbine 
sections calculated for exhaust steam are very much too big when 
the machine is running with live steam. Assume, for instance, a 
turbine built to give a normal output of, say. 1,000 kw. when 
running either with live steam or exhaust steam. The high pres- 
sure steam has double the temperature range of exhaust steam; the 
sections in the high-pressure part of the turbine should, therefore, 
be calculated for 500 kw., as the low-pressure turbine part calculated 
for 1.000 kw. gives an output of 500 kw.. with th» expanded steam 
coming from the high-pressure part of the turbine. Under these 
conditions the low-pressure part of the turbine works, of course, 
verv unfavourably, as its sections are calculated for 1,000 kw. when 
running with exhaust steam alone, and they are therefore twice as 


E. Fic. 2. 


large as they should be when the turbine is running with live steam. 
The sections in the high-pressure section could, of course, also be 
calculated for 1,000 kw., so that they would correspond with those 
in the low-pressure cylinder. This would result, however, in the 
whole plant being twice as large when running at 1,000 kw. as it 
should be—i.e., it would work with a greatly decreased efficiency. 
The series-parallel steam turbine of the Oerlikon Co. has been 
designed to do away with these disadvantages. The special feature 
of this turbine lies in the fact that the exhaust or low-pressure steam 
works in two separate low-pressure turbine sections, one of which is 


Fic, 3. 


Fic. 5. 


directly connected in series with a high-pressure turbine the moment 
Fig. 2 illustrates a 
rough outline drawing of the series-parallel turbine. 

In order to demonstrate more clearly its working, Fig. 1 should 
first be considered. This represents a 1,000 kw. live steam and 
exhaust steam plant with two entirely independent turbines arranged 
one on each side of the generator. One of the turbines consists of a high- 
pressure cylinder H and a low-pressure cylinder N,, both calculated 
for the same amount of steam and each eapable of giving an output 
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of 500 kw. The other turbine consists of a single low-pressure | through b, and to the lower half through b,. When running with 
cylinder №, also calculated for 500 kw. When running with exhaust exhaust steam the whole cylinder N is working. 

steam the steam is led through the main steam pipe a, and the two Should, for some reason or other, the supply of exhaust steam 
steam pipes b, and b, to the low-pressure cylinders N, and N.. | fail, then the live steam valve opens and lets live steam through 
When running with live steam of approximately double the tempera- | the high-pressure turbine H, and from there the steam flows through 
! that part of the low-pressure cylinder N which corresponds in Fig. 1 


ture range of the low-pressure steam, the steam is led to the 
turbine through pipe C, expanding first in the high-pressure turbine | to the section N,. It will be seen that, if desired, the guide chan- 


| 


Fig, 6.—LONGITUDINAL SECTION OF OERLIKON MIXED PRESSURE TURBINE. 


Н and the exhaust passing into the low. pressure turbine Ni. As 


each of the three sections is calculated for 500 kw. the turbine gives 
in both cases the same output, and this at the best possible effi- 
ciency, the sections of both high-pressure and low-pressure cylin- 
ders being calculated for the same quantity of steam. This plant 
works, therefore, with the best efficiency both with live steam and 
exhaust steam. 

Fig. 2 illustrates a simplification of the above described plant, 


nels ın the 10w-pressure cylinder can easily be divided up into more 
than two, for instance, into four (Fig. 5) sections. Other combina- 
tions are also possible. In every case, however, the special feature 
is that when running with exhaust steam two low-pressure cylinder 
sections will be at work, one of which will be connected in series 
with a high-pressure turbine the moment live steam is required to 
run the set. | 

Fig. 6, herewith, shows a section through a series parallel turbine, 


in-so-far as the sections N, and N, are combined in a single cylinder. , whilst Fig. 7 illustrates а 1,000kw. machine now running in two 
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Fic 7.—1.000&w. OERLIKON MIXED 


PRESSURE TURBINE. 


The diaphragms carrying the guide blades are so designed that the units at the Central Electric Supply Co.'s works at Grove- 
cylinder is divided in the horizontal plane into two equal divisions road, St. John’s Wood. We are informed that the official steam 
(Fig. 4), the lower half of the cylinder N corresponding with cylin- | consumption tests on these machines have confirmed all anticipa- 
der N, (Fig. 3) and the upper half with cylinder N. In both cylin. tions and show that the “Serics-Parallel” turbines of the Oerlikon 
der halves the steam flows through guide channels in their total Co., when running either with live or exhaust steam, are as efficient 
width b (Fig. 3), the exhaust steam being led to the upper half as ordinary high-presqure turbines or exhaust turbines 
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THE LANCASHIRE SYSTEM OF ELECTRIC DRIVING OF 
PLANERS AND RECIPROCATING TOOLS. 


The Lancashire Dynamo & Motor Co. have sent us particulars of 
an entirely new system of driving planers and other reciprocating 
tools to which reversible electric motors are applicable. By the 
use of this system, it is claimed, higher speeds апа more perfect 
control is obtained than by any other system previously brought 
forward. The ordinary belt-driven high-speed planer has, as is well 
known, many disadvantages, the chief of which are :—slip and wear 
of the belts, limited cutting speeds, inaccuracy at the point of 
reversal, the jumping of the table and the consequent loss of time on 
intermittent cuts, the waste in power, the waste of time cutting 


wind, and the impossibility of short stroke planing. Summed up, ' 


all these disadvantages lead to high costa for maintenance, de- 
preciation and production. | | 

Considering these disadvantages seriatim the belts are overloaded 
at each reversal and slip on the pulleys, causing them to heat and 
the belts to burn, particularly whén the planer is working on short 
strokes. This, in addition to the wear by the belt forks, shortens 
the life of the belts and makes the cost of renewing them very 
heavy. Owing to this slip a certain amount of time is lost at each 
reversal, and this time multiplied by the number of reversals means 
a very considerable loss each week. 

It is very important that a large and even variation in the cutting 
speed should be obtained to suit metals of а varying degree of hard- 
ness and for different finishing cuts. In belt.driven high-speed 


Fic. 1IA.— BOCK PLANED BY 


* LANCASHIRE" DRIVE: BELT-DRIVEN PLANER. 


planers a variation in the cutting speed can only be obtained by the 


use of gear boxes or similar costly and troublesome mechanism and 


even then only three or four cutting speeds can be obtained. 

For certain classes of work it is imperative to plane up to a line 
on belt-driven spring planers. This may only be done when the 
springs are new ; when they are fatigued and there is a heavy weight 
on the table the point of reversal varios considerably (see Fig. 18). 
The life of the springs is short, which again increases the mainten- 
ance charges. | 

Belt-driven spring planers, cutting intermittently, often give 
trouble owing to the jumping of the table as the tool leaves the work, 
and its consequent entrance on the next cut at а much higher 
speed destroys the point of the tool. 

The pulleys of large diameter and width which must be used to 
minimise the belt slip as far as possible have a considerable amount 
of energy stored in them, the stored energy in the pulleys alone 
being generally many times that in tho table and its load. This 
energy ni&st be stored and removed each cyclo. | 

In many cases the tool is only actually removing metal during а 
small portion of the cutting stroke, but the table runs at the same 
speed whether the tool is cutting or not. 

Owing to the design of the belt-driven high-speed planer, strokes 
of less than 3 ft. are not possible for any length of time owing to the 
burning of the belts and the heating of the pulleys. 

Taking all these disadvantages into account the Lanceshire 
Dynamo & Motor Co. determined to improve upon existing condi- 
tions, with the result that the Lancashire system of driving a planer 
or other tool by a reversing motor has been evolved. This system 


Fia. 1B.—BLOCK PLANED BY 


consists essentially of a motor-generator running at a high speed. 
This machine is mounted on the upright or in any convenient 
position. Any kind of alternating, or direct, current may be 
supplied to the motor, and if no current is available the special 
generator may be driven from a line shaft. .The. generator end ia 
connected electrically direct to the planer motor which is direct 
coupled or geared to the planer driving shaft. This generator and 
motor are direct-current machines and may be wound for any con- 
venient voltage. А reversing switch is also provided which is 
actuated by a tappet rod from the reversing gear of the planer. 
When this is thrown over it reverses the direction of the current in 
the field winding of the generator, thus at the same time reversing 
the direction of rotation of the planer motor and so regulating the 
voltage of the generator by which the speed of the planer motor is 
decided, as to cause the planer motor to.run at the required speed 
according to whether it is on the cut or return stroke. , 

The cutting speed may be varied by hand to suit the work by 
means of a regulating resistance in the generator field, this resist- 
ance being put in circuit by the reversing switch on the cutting 
stroke only. This arrangement gives a constant return speed, but 
if desired the return speed can also be varied. By this means the 
speed of cutting may be varied by turning one handle from 15 ft. 
per minute, or even less if desired, to the full return speed of the 
planer; and any number of intermediate speeds are obtainable. Of 
course, the maximum speed of cutting is limited by the speed the 
tool will stand. | 

This system is claimed to be truly regenerative, as the energy 
stored in the planer table and its load, as well as that stored in the 


STARTER 
FOR M. Q SET — 


TABLE 
GONTROL SWITCH 


SYSTEM, 


revolving parts of the planer and motor, is returned to the circuit 
at each reversal, by causing the planer motor to become a generator 
at this instant, and to give out energy through the motor generator 
to the line. This not only results in a considerable saving in power, 
but allows a very powerful braking effect, causing the motor to 
reverse instantaneously, to be obtained. 

The switchgear required is simply that for an ordinary variable 
speed motor and is made in ordinary starting panel form. The 
only switch moving at each reversal of the planer is the reversing 
switch, through which only the field current of the generator passes, 
this being equivalent to the current required by a few incandescent 


lamps. There are no switches or resistances in the main circuit: 


except the ordinary starting switches which are operated only when 
starting or stopping the machine for the day. If it is desired to 
control the planer from various points round it, small switches for 
the field circuit can be supplied by moans of which the planer may 
be instantly stopped and started, from any point at which one of 
these switches is fixed. 

The following advantages are claimed for the Lancashire system : 


No belts to wear out, belts being conspicuous by their absence. No. 


lost time owing to belt slip, as clearly shown in the following table 
giving tests on a planer worked by this system. 

Further, any cutting speed may be obtained between 15 ft. per 
minute or less and the maximum speed the tool will cut at by 
turning one handle. This gives not only a wide variation but 20 or 
more intermediate speeds. 

There is also, it is claimed, great accuracy of reversal, and 
owing to the true regenerative working of this system there is abso 


Fic. 2.—S8 WIN H GEAR USED IN CONNECTION WITH ^ LANCASHIRE” 


160 


THE ELECTRICIAN, FEBRUARY 18, 1910. 


се LP т — Tr!!! о — EÁ 


Table.—7"^«t of 6 ft. by Oft. by 18 ft. Planer. 


Weight of table. . . . .. . 85 tons. 
„ castings on table ... 2:5 ,, 
Total............ 11.0 . : 
Size of | Length of | Time of | Speed of | Speed of Waste 
planer stroke 10 cutting return time per 
under test. taken. cycles. ft. p. min.| ft. p. min.| cycle. 
ft. ft. ft. min. sec. sec. 
18х6 | 1516 | 3 56 54 176 1-8 
18x 6 10-25 2 4l 54 176 1:3 
18x 6 5 1 28 54 176 1:5 
18x 6 2-16 0 49 51 176 1:7 


lute control et the reversal. "This control is not effected by springs 
or anything which can become fatigued or change its properties. 
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Fic. 3.— лакам SHOWING Power TAKEN BY Мотов or M. G. SET, 


Cutting speed — 80 ft. per min. 2- jin. х & cute (mild steel). 
Return speed = 160 ft, per min. Scroke = 18 ft, 


At any given speed and with the table loaded or unloaded a planer 
fitted with this system will plane up to a line as shown in Fig. 1А. 

Tho stored energy in the moving parts is returned to the circuit 
at each reversal and not wasted. This makes a considerable saving 
in the power used, as shown in Fig. 3. 


Кє. 4.—(GENERAL VIEW OF PLANER AND ELECTRICAL EQUIPMENT, 

The return speeds obtained are higher than have been obtained 
with any other system. Ву а simpler and inexpensive attachment 
the table сап be speeded up to the full return speed during those 
portions of the cutting stroke when the tool is not actually cutting, 
апа at the same time the control is so perfect that the tool starts to 
cut again at the proper rate of cutting so that the time wasted is 
reduced to a minimum. 


The short stroke system of working permits strokes as short as 
2 in. to be obtained if the mechanical design of the planer is suitable 
or it can be reversed by hand if necessary. This makes it possible 
for work to be done at high speeds which would formerly have had 
to be done on a slow speed planer. There is also perfect steadiness 
and no jumping. 

The switchgear is little more than that required for an ordinary 
motor. The panel illustrated in Fig. 4 is an ordinary starting 
panel; the handwheel in the centre regulates the cutting speed and 
the case at the side contains the switch referred to before for starting 
and stopping the planer motor when changing tools. In Fig. 2 
the reversing switch is also illustrated. The reversing switch 
is not in the main circuit and does not have to deal with any 
heavy current. The system, it is claimed, is best for new planers 
as it ensures better work, higher speeds and lower maintenance 
than any other system. It is also sat iafectory for use with 
old planers, as by this system thcy can, with practically no struc- 
tural alterations, bo converted into high-speed planers, the speeds 
at which thoy will run being limited only by the strength of the parte. 
The objection may perhaps be raised that the cost of this system is 
high. This is not so, as the variable voltage control permits the 
use of а motor with a much smaller frame than the usual variable 
speed constant voltage machine: and as the motor generator may 
be a high-speed machine its cost is small. The switchgear is simpler 
and less expensive than апу other system. The system saves belt 
and spring renewal as well as broken tools, and at the same time 
ensures a considerable reduction in the power bill. In several cases 
within the company's experience the cost of maintaining the belta 
alone on a high speed regenerative belt driven planer were from 
£80 to £100 per annum, so that the “Lancashire” system would 
pay for itself in two or thre» years on this item alone. 


CRYSTAL AND SOLID CONTACT RECTIFIERS,* 
BY A. E. FLOWERS. 


Summary.—The author describes the characteristics of the galena 
rectifier, which seemed the most promising to study to ascertain the cause 
of rectification. He also describes the artificial production of rectifiers 
by chemical and electrochemical treatment, and finally discusses the 
results obtained. — 

A short timo ago there appeared an account of tests made by G. W. 
Pierce on a number of crystal rectifiers, viz., anastase, brookito and 
molybdenite. Мо definite and final conclusions, however, were 
drawn as to the cause of the phenomenon. To determine if possible 
the cause of the action а series of experiments was carried out by the 
present author. It seemed that the first and most important thing 
to do was to find a rectifier of large current carrying capacity, as the 
rectifiers previously described were capable of delivering, at most, 
but a few milliamperes of rectified current. Believing that high 
resistance was not necessary, the crystals having high conductivity 
were selected for study. The sulphides appear to be particularly 
high in conductivity, and iron, zinc and lcad sulphides were tried for 
current carrying capacity and rectifying properties. Of these, lead 
sulphide (galona) has by far the highest conductivity, and it showed 
in several semples very appreciable rectificetion, single crystals 
showing sometimes 150 to 200 milliamperes of rectified direct current 
with a 3 volt (effective) alternating current supply. The crystals 
studied appeared to rectify about helf the alternating current. It 
will be well to emphasise the fact that differont samples and different 
places on the same sample give widely varying results. The samples 
of molybdenite examined required roughly a 21 volt effective alter- 
nating current supply to give 20 to 30 milliamperes of rectified 
direct current, and in such cases the alternating current ammeter 
indicated sometimes 500 or more milliamperes. 

Believing that still larger capacities might be desired, two recti- 
fiers were made by sctting eight to ten samples of rectifying crystals 
in alittle metal trough containing melted lead. The lead on harden- 
ing made an absolutely certain contact with the body of the crystal 
and the metal trough constituted one electrode. Pointed copper 
wires, in parallel, attached to a common return were set so that 
each touched a rectifying spot on one of the crystals. (It is not 
essential to have but one point in contact with any one crystal, for if 
the rectifying surface be large enough, as many additional points 
may be used as there is room for on the rectifving surface.) From 
these results it was concluded that galena was the most promising 
crystal to study in order to find out the characteristics and cause of 
the rectification. 

Characteristics of the Galena Rectifier.—In order to analyse the 
&ction of the crystal it seemed best to try the effects on а direct 


* Abstract of an article in the “ Physical Review." 
T Tue ELEOTrRICIAN, December 24, 1909. 
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E.M.F. A large number of observations were taken on different 
crystals. Of these the set of readings plotted in the diagram here- 
with are characteristic. 'The most important thing about these 
readings is that they show a point at which breakdown occurs. This 
point occurs at a fairly definito current for any given conditions of 
setting. In general, however, each crystal and each setting will have 
its own breakdown point. In general the higher breakdown voltages 
are reached when the current is small. This breakdown point may 
occur at & higher voltage (and the same current) if the circuit be 
broken at the instant of partial failure and the crystal allowed to 
recover; while if the current is allowed to continue to flow after 
breakdown, partial or permanent destruction of the rectifying 
property will result. The rectifying property, however, is not 
destroyed by the passage of considerable currents in the direction of 
crystal to point. Excessive current in either direction will break 
down and partially or permanently destroy the rectification. Break- 
down seems to be due to the heat produced. 

The fact that the reactions are taking place at the surfaoe or in а 
surface film is shown strikingly by measuring the potential difference 
between the copper point and the surface of the crystal near the 
point. It is found that practically the whole E.M.F. impressed. on 
the rectifier is required for the potential difference between the copper 
point and the crystal. 

Having found a crystal, the author next investigated whether the 
effecta were in any way dependent on the material of the point used. 
Volt-ampere characteristics were taken with pointe of copper, steel, 
platinum, lead, zinc, aluminium, brass, solder and graphite. The 
characteristics were similar to those illustrated above, and apparently 
the material of the point made no difference in the rectification. 
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The rectification also did not seem to be affected in any way by 
change of shape of point. Even the substitution of a globule of 
mercury about 3 mm. in diameter or of melted lead dropped on the 
crystal surface and allowed to harden in place so that it made 
intimate contact with a large area of the surface gave good rectifica- 
tion. Finally a crystal was selected which showed good rectifying 
properties. This was mounted in a lead setting and the crystal cut 
down to a point. When a good rectifying surface has been found, 
the point may be pressed against it with considerable force without 
impairing the rectification, and with a great increase in conductivity 
(in both directions). It was found that a moderate pressure (about 
200 grammes) was sufficient to give steady contact, and in most cases 
this was the pressure used. A crystal having a rectifying surface 
was often found to have other rectifying surfaces underneath and 
parallel when the layers were split off, but scratching or scarring a 
rectifying surface usually spoiled more or less completely its rectify- 
ing properties, 

No attempt had hitherto been made to determine a relation 
between per cent. rectification and frequency. A rectifier consisting 
of a copper point and galena crystal was connected in series with a 
fairly sensitive galvanometer and a telephone receiver. Speaking 
into the receiver caused large deflections of the galvanometer, and 
loud continued vowel sounds would throw the galvanometer off the 
scale, so that the rectified current must have exceeded 7 microamperes. 

To investigate the cffect of electrical discharges, a crystal was 
mounted and connécted to a storage battery. It was found that a 
static discharge could be passed continuously in either direction 
through the rectifier, whether the rectifier were connected to or dis- 
connected from the battery, without affecting the conductivity of 
the rectificr or its rectifying properties. However, it was found that 
if the static discharge produced a spark anywhere in its path the 
effect for any connection of battery or static discharge is to increase 
the conductivity in either direction, and to spoil the rectifying 
property. 

The determination of the effect of heat is complicated by the fact 
that the current that flows when the determination is being made 
may cause local heating and so intensify and mask the general effect. 
There may be also electrochemical effects. In general, however, 


FEBRUARY 18, 1910. 761 


breakdown occurs at a lower voltage with an increase of temperature, 
and the conductivity rises with increase of temperature, but the 
increase is greater for the direction of least conductivity so that the 
per cent. of rectification decreases with increase of temperature. 
The rectification disappears at a temperature of about 270°C., but is 
partially regained on cooling, though the parts of the crystal which 
carried no current are apparently not affected by heating to 270°C. or 
280°C. under oil and then cooling. It is worth noting that even at 
280°C. there is a tendency for the current if from point to crystal 
to decrease, and if from crystal to point to increase, if the current is 
allowed to flow. It is especially significant that the rectifying pro- 
perty is not entirely destroyed by the continued passage of current 
in either direction while cooling under oil from this temperature, 
though the rectification is best when the current is allowed to flow 
from point to crystal. 

Artificial Production of Solid Contact Rectiſiers.— An attempt was 
made to produce rectification in samples of galena that did not rectify 
naturally by subjecting the crystal to the action of various chemicals. 
Water and the conducting solutions and acids tried (i. e., nitric acid, 
alcohol, potassium bichromate), if put on the crystal while the crystal 
was carrying current, usually increased the conductivity, caused 
breakdown and spoiled rectification ; although such results did not 
occur when the chemical treatment was not coincident with passage 
of current. The non-conducting acids and solutions tried (i. e., conc. 
H,SO,, CS, and oils) seemed to have little effect. 

The copper point was then covered with burning sulphur, the flame 
blown out and the remaining sulphur cooled quickly so that it was 
left in the amorphous state. A point so treated when set on a galena 
erystal surface that previously showed no rectifying properties would 
at first show little conductivity, but the passage of current first in 
one direction and then in the other produced in a few minutes & very 
fair degree of rectification but in the opposite direction to that found 
in native crystals. The treatment of a crystal that previously pos- 
sessed no rectifying properties with amorphous sulphur and then 
with current produced rectifying properties similar in all respects to 
the effect obtained when the copper point was treated. The effect 
of the electro-chemical treatment with amorphous sulphur of the 
point set on metallic lead or the treatment of the lead surface itself 
was much more marked. 

It is worthy of note that this contact rectifier showed. itself far 
superior in rectifying power to any of the crystal rectifiers so far 
tried, its resistance in one direction being 0-8 to 0-4 per cent. of the 
resistance in the other direction. Its breakdown point was reason- 
ably high, and it showed at one point the partial breakdown and 
immediate re-sealing or self-recovery found with the crystal rectifier. 
The copper point of a rectifier produced in this way (by electro- 
chemical sulphur treatment while the point was in contact with a 
piece of lead) could be removed and set on a block of brass or other 
metal and be made to exhibit rectifying properties, but the rectifying 
film had to be produced first in contact with lead. Attempts to pro- 
duce the rectifying film by- electro-chemical treatment of a copper 
point with sulphur while in contact with brass failed to produce 
definite results, though geod results were obtained by setting the 
copper point, after being treated with sulphur, on a small block of 

Rectifiers of this type, when perfected, might be used in measuring 
telephone currents and sound intensities, in detecting feeble electric 
waves and in charging small storage batteries. td | 

Conclusion.— It is worth while noting that other workers in this 
field have emphasised the thermo-electrie P.D. of the two materials 
of the contact rectifier. or have emphasised the difference in heat and 
electric conductivity of the two materials. The rectification cannot 
be due to thermo-electric force, since this has neither the mag- 
nitude nor the direction necessary. The rectification cannot be due 
to difference in conductivity of the two materials in contact, because 
graphite, which has a higher specific resistance than the lead sulphide, 
could be used for a contact making point. ' There are only two pos- 
sible explanations :. One is that the film, when once formed, has 
unidirectional:conductivity. This seems improbable in solids. The 
other explanation is that. the film is produced in an infinitesimally 
short length of time by the passage of a minute quantity of electricity. 
The tendency of the resistance to rise when current is flowing to 
the crystal, the direction of highest resistance, and to fall when the 
current is flowing from the crystal, seems to give colour to this view. 
The sluggishness of change of resistance sometimes observed at 
high temperatures and. with some crystals also tends to strengthen 
the probability that the rectifying film is re-formed electro-chemically 
with each reversal. If the film is re-formed at each reversal, then 
there must be a definite quantity of electricity, however small, re- 
quired for the production of the film, and one should find that the 
rectification is less perfect for very small currents or for very high 
frequencies, | A 
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Supplement (Table III.) dealt with the Electric Power Undertakings 
and included Sketch Maps of each of the areas covered by the powers 
acquired by the respective Companies, corrected to date. 

The second, third and fourth Tables (Tables IV., V. and VI.), 
giving complete Engineering Data of the Electric Tramways and 
Railways of the United Kingdom, were published (Gratis) on 
January 14. The fifth (Table I.), giving details of Electricity 
Supply Undertakings without Tramway Load, was published 
(Gratis) on January 21; the sixth (Tables Ia. and II.), dealing with 
Electricity Supply Undertakings with Combined Lighting and 
Traction Load, and with Towns taking Electricity Supply in Bulk, 
was published (Gratis) on January 28. With this week’s issue is 
published (Gratis) a Complete Index to the above. 

Tables VII. and VIIL, giving details of Electricity Works and 
Electric Tramways and Railways in the Colonies, and at some im- 
portant places abroad, were issued (Gratis) with the number of 
“The Electrician’’ for February 11. 
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ELECTRIC DRIVE ON WARSHIPS. 


It is, perhaps, only natural that the progress of the 
electric drive on board ship should be regarded with dis- 
favour in certain quarters, for the old order of things is of 
very long standing, and has taken many years to reach its 
present state of perfection. Those who are interested in 
steam plant are scarcely likely to look with a kindly eye 
upon a rival, even though the latter may, in many cases, 
have to depend ultimately upon steam. It may be on 
erounds of this kind that one of our contemporaries 
recently took up the attitude that the electric drive on 
ships was being pushed forward too rapidly and was'giving 
rise to unsatisfactory results. For example, although 
electric fans have been jlargely used for stokeholds, there 
is apparently now a return to the steam-driven type on 
warships. As far as can be gathered; this return to previous 
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methods is due simply to the fact that the electrical 
machinery is placed in charge of the torpedo officer, and 
therefore such fans would not be under the direct control 
of the officer who is responsible for the satisfactory steam- 
ing of the vessel. This state of organisation may be un- 
desirable, but it does not affect the relative merits of the 
steam and electric methods. 

The stokehold is not an ideal place for running 
machinery in any case. Ап enclosed steam engine may 
work with a minimum of trouble as compared with other 
types of steam engine in such surroundings, but we do 
not doubt that an electric fan will give quite as little 
trouble, and will, in fact, require less attention. The steam 
engine being placed in the immediate neighbourhood of the 
boilers, a suitable steam connection is «quite a simple 
matter; but there is no particular advantage in this ease 
of installation if there is generating plant on board 
for other purposes. In the one case steam will be obtained 
with a minimum of loss, but since the generating plant 
will be running for supplying electrical energy for other 
purposes, it may be economically used also for running the 
fans. It is not a case of running a short steam pipe in the 
one ease and a long steam pipe in the other, but of a short 
steam pipe for the steam drive and the utilisation of plant 
which must, in any case, be running to supply electrical 
energy for the lighting. In regard to other auxiliaries, if 
we except the steering engine, so much has been done on 
shore, as distinct from on board ship, that the electric drive 
for capstans and similar gear cannot be considered any 
longer to be seriously experimental As a rule there is no 
difficulty in deciding what can be done in a satisfactory 
way by electrical methods. 

Nevertheless, it seems that the electrical working of the 
heavy guns on the “Invincible” has not been successful. 
We have heard it stated on good authority—though we 
have not had an opportunity of verifying the statement — 
that the working of these guns is unsatisfactory because, 
in a heavy sea, the guus are capable of running the motors, 
and therefore do not retain their positions. If this is so it 
should not be a very difficult matter to set right. In 
many respects hydraulic working is ideal for this class of 
work, but there is no partieular reason why the electric 
motor should not be equally as good. At one time the 
lift was looked upon as a device which was essentially 
restricted to hydraulic methods, but at the present time 
the hydraulic lift has been largely displaced by its electric 
rival, and we do not suppose there is any particular reason 
why similar progress should not be made in the working 
of heavy guns electrically. Saving of coal on board ship 
is to be desired from every point of view, and with the 
very large number of auxiliaries on a man-of-war the 
economy of electrical methods, by avoiding long lengths of 
steam pipe and inefficient engines, should be quite 
considerable. 

It need scarcely be remarked that the driving of 
auxiliaries is not the limit of the electrical engineer's 
ambition. He desires to see far more than this, and to 
use electrical methods for propulsion also. The fight, 
although promising, has only just begun, and naval 
engineers doubtless find it difficult to reconcile the methods 
of the electrical engineer with their own. The stakes are 
large and are worthy of the serious efforts now being 
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made by the pioneers in this direction. As is so often the 
case, however, there is a great deal of work of an educa- 
tional kind to be done, and in this direction there can be 
no better assistance than successful electrical auxiliaries in 
overcoming а certain conservative prejudice that is 
inevitable, 


REVIEWS. 


(Copies of the undermentioned works can be had from THE ELECTRICIAN Office post 
free, on receipt of published price, adding 8d. for books published under $& Add 
10 per cent. for abroad or for foreign books.) 
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Dynamo Laboratory Manual. By Wu. S. FRANKLIN and Wm. 
Esty. Vol. I., Direct Current Studies and Tests. (London: 
Macmillan & Co.) Pp. viii + 149. 78. 6d. net. 

This is à handbook suitable for the use of students in a 
dvnamo laboratory. Instructions are given for carrying out 
48 distinct tests on direct-current dynamos and motors. 
These are divided into three sets of 16 experiments “ to facili- 
tate the use of the manual by students who devote but a short 
time to dynamo laboratory work and by students who devote 
a longer time to this subject.” Roughly speaking, the experi- 
ments are arranged in order of difficulty, the first few dealing 
with such things as the measurement of resistance, while the 
last two or three are various modifications of the Hopkinson 
test. Ten of the experiments are merely of educational value, 
while the remainder are such as one might have to carry out 
in practice. 

Teachers have very divergent views as to what information 
should be given to a student about to carry out an experi- 
ment, and how much he may safely be left to discover for 
himself. The authors of this laboratory manual believe in 
giving full instructions, but leaving the student to carry out 
these instructions without any assistance. If, in addition, 
great importance be attached to the discussion of the results 
in the student's report of the experiment, the incentive to 
originality will be little diminished by giving complete instruc- 
tions as to the method of carrying out the test. 

One cannot but agree with the authors when they say that 
the laboratory work should be exacting in the matter of pre- 
caution and accuracy. Too often the student is allowed to be 


satisfied with results which are really worthless on account of 


the neglect of precautions and necessary corrections. 

In addition to the instructions for the 48 experiments, there 
is an introductory chapter on instruments and measurements. 
The student is warned of the necessity for double-pole switches 
and fuses in all experiments, for short-circuiting switches for 
ammeters, circuit-breaking switches for voltmeters, and other 
similar precautions more often honoured in the breach than 
in the observance. The methods of connecting up ammeters, 
voltmeters, and wattmeters are explained, and a warning 
given against using such instruments on the initial part of 
their scales. Magneto speed indicators are recommended on 
account of the alleged want of reliability of mechanical tacho- 
meters. Various types of rheostats and artificial loads are 
then described, and the chapter closes with instructions as to 
the nature and style of the reports to be written up on the 
experiments. 

The instructions for carrying out the experiments call for 
little comment. They are clear and concise, comprising 
generally the theory of the test, the apparatus required, the 
work to be done, and the report to be written. 

We cannot say that the book under review is an improve- 
ment on the books which we already have on this subject. We 
presume that it is really a collection of the laboratory instruc- 


tions issued to the students of Lehigh University, where the 


authors are professors of physics and electrical engineering 
respectively. To these the book will doubtless prove of great 
utility, but other universities have other plant and other 
methods, and will doubtless prefer to issue their own laboratory 
instructions. G. W. O. H. 
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Sammlung von Blektrotechnischen Zeichnungen und Diagram- 
men. By Prof. Dr. F. NiETHAMMER. (Vienna: Verlag Spielhagen 
v. Schurich.) Pp. 48. 

This is à strange book, or rather booklet. It merelv con- 
sists of а collection of diagrams, &c., reproduced from the 
Vienna paper '' Elektrotechnik und Maschinenbau " and the 
“ Zeitschrift für Elektrotechnik " during the years 1903-7. 
There is no text, and apart from the reference to the page and 
number of the issue in which they appeared, with occasional 
footlines, there is no explanation of the diagrams whatever. 
We must confess that we fail to comprehend the object of such 
& book. According to the title page, the contents include 
„drawings of turbo-dynamos, schemes of connections, the 
general three-phase diagram, controls for traction work, com- 
mutator motors, &c." Of these, only the first section is really 
of interest, as it shows what some firms have done in the way 
of turbo-building ; but even here the arrangement leaves much 
to be desired. The remainder of the diagrams comprise a very 
general sort of scissors and paste collection of but little use 
to the busy engineer. It is just possible that the book was 
intended to illustrate lectures for students, &c. If so, then it 
should have been brought up to date—that is, the 1908 num- 
bers should have been included ; but we still doubt if it is 
any use summarising the ephemeral literature of periodicals in 
this particular way. | S. P. 8. 


Electrical Engineers Pocket-Book. Ву Н. A. FcsrER. 65th 
edition. (London: A. Constable & Co.) 21s. net. 


In reviewing, some seven years ago, the first edition of this 
pocket-book, which is of American origin, we drew attention 
to the misnomer in the title and suggested the desirability of 
a liberal use of the editorial blue pencil in preparing future 
editions. Аз the present, the fifth, edition is stated to have 
been completely revised and enlarged by the addition of 600 
pages, it 1s evident thatthe book, with its 1,600 pages, is still 
too bulky to find favour with English engineers—even if it 
fulfils the requirements of their American confréres as to 
portability. A large proportion of the volume consists of 
descriptions and comparisons more suitable for text-books ; 
free use appears also to have been made of manufacturers' 
catalogues, as is instanced by the fact that no less than 15 
diagrams are given showing the characteristics of G.E. con- 
tinuous-current traction motors. These diagrams differ mainly 
in their scales, and are followed by 10 sets of characteristic 
curves of Westinghouse motors. 

Although divers opinions undoubtedly exist as to the 
requisite contents of an electrical engineer's pocket-book, we 
think there can be little doubt that the manv abstracts 
of Papers and the pages of discursive matter might, with 
advantage, be omitted from the present publication. As typical 
of the matter in question we may cite such statements as: 
“ The heat from glow-lamp radiators has been likened to sun- 
shine"; or “It is desirable that motors should be electricallv 
sound— ?.е, that their insulation should be high, mechanically 
strong and waterproof." As further examples it may be men- 
tioned that the book includes a small section and plan of a 60,000- 
volt hydro-electric power station, a disquisition on the trans- 
mission of power, an essay on glow lamps (from a circular of 
the General Electric Co.), tables of data of various meters to 
facilitate testing, and lists of tools useful for special jobs. 

The various sections of the book do not appcar well 
balanced. Thus, telegraphy is dismissed in 15 pages, and 
“© readers" are referred to works on telegraphy. An equal 
amount of space is devoted to wireless telegraphy, whilst a 
description of the use of electricity in the U.S. Navy runs to 62 
pages, and a corresponding article on the U.S. Army to 30 pages. 
No mention is made of flicker photometers, whilst on p. 551 the 
life curves of tantalum lamps can scarcely be considered as 
representative. Under the heading Street Lighting by Arc 
Lamps" the information provided consists of а table giving 
the height and distance apart of arc lamps in foreign cities. 
Twelve instances are cited, namely, London, Glasgow, Berlin, 
Milan, Hastings, five British railway stations and two examples 
from the Edinburgh Exhibition, 1886. Why the last two 
should now be given is, to say the least, incomprehensible. Illu- 


mination is given in foot-candles instead of the more customary 
candle-feet. Considerable space is devoted to dynamo design, 
but throughout the book no reference is apparently made to 
interpoles, at any rate this item does not appear in the index. 
An article on the economy of isolated electric plants appears 
rather out of place, being included under lightning conductors. 

Although this pocket-book, which, it may be mentioned, 1s, 
on the title-page, termed a handbook of useful data for elec- 
tricians and electrical engineers, may be a useful addition to a 
small library as a reference volume, covering, as it does, a 
very wide field, it scarcely fulfils our ideas of a pocket-book. 
In fact, it more nearly represents a series of articles by 
specialists; so that the information in its proper place 
would, doubtless, prove of value, but as a pocket-book the 
contents are far too dilute. 


THE EDISON ACCUMULATOR. 


It is many years since Mr. Thos. A. Edison's nickel-iron storage 
battery was first introduced, but in spite of great promise, it has met, 
up to the present, with little commercial success, notwithstanding 
the confidence of the man in the street "—supported by the daily 
Press—that a revolution in present day methods of electric traction 
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Fia. 1.—Positive AND NEGATIVE PLATES 
oF EDISON ACCUMULATOR. 


was to bo the outcome of Mr. Edison’s invention. Ав a result of 
further investigations and experiments, what is cleimed to be an 
improved type of cell is now being placed on the market by the 
Edison Storage Battery Co., of Orange, N.J. The following par- 
ticulars of this cell are taken from a descriptive article in a recent 
issue of the Electrical World.“ 

In outward appearance the new cell does not differ except in 
minor details from the original ccll. but the structure of the positive 
plate has been radically modified and other improvements embodied 
which greatly increase tho capacity and durability. At present the 
battery is made in two sizes; one size having four positive and five 
negative plates, and the other possessing six positive and seven 
negative plates. The active material in the positive plate consists 
of nickel oxide, and iron oxide is used in the ncgative electrode. 
The electrolyte consists of potassium hydrate (21 per cent. solution) 
to which has been added a small amount of lithium hydrate. The 
function of the latter is not clearly defined, but it has been found to 
improve the working of the positive electrodes. The normal specific 


j gravity of the solution is 1-210, which does not change during charge 


or discharge. The efficiency and capacity of the cell, however, are 
not affected to any extent if the specific gravity of the solution is 


| as low as 1-160. Below this a temporary effect is noticeable in the 
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output of the cell. The retaining cans are made of electro-plated 
steel welded at the seams and corrugated so as to obtain the greatest 
amount of strength with minimum weight. 

The iron electrode has an excess capacity over the nickel element, 
and does not differ from the iron electrode formerly used except 
that the process of making the active material and the method of 
loading it into the containers have been improved. Much time has 
been spent in perfecting the nickel element. The former positive 
plate was made up of flat rectangular pockets containing nickel 
oxide and graphite. It was found that the graphite oxidised and 
that mechanically the structure could not resist the swelling action 
of the nickel oxide. In the new plate round tubes 4 in. long and 
about the diameter of ап ordinary pencil are used to retain the nickel 
oxide. The tube is made of thin perforated steel which, when filled 
with the active material and properly bound by eight steel rings, 
makes expansion of the active material impossible and insures 
perfect internal contact. Instead of the graphite formerly employed, 
electrochemically prepared flakes of pure nickel are interspersed in 
the oxide to increase the conductivity of the active mass, because 
nickel oxide of itself is a poor conductor. Each positive plate 
consists of a grid of nickel-plated steel holding 30 of these tubes. 
The negative plate comprises 24 flat rectangular pockets supported 
in three horizontal rows in a nickel-plated grid. The pockets are 
made of thin nickel-plated steel perforated with fine holes, each 
pocket being filled with an oxide of iron and afterward subjected to 
very heavy pressure. The plates are shown in Fig. 1. 

The plates of each group are hung on a connecting rod perpen- 
dicular to, but integral with, the pole. They are held apart by 
nickel-plated steel washers.and held firmly in contact by nuts 
screwed on both ends (Fig. 2). The two outside plates are negative 
and are insulated from the retaining can by sheets of ebonite. 
Ebonite pieces are also fixed between the can and the side and bottom 
edges of the plates, and these, together with the ebonite rods 
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Fic. 3.—CHARACTERISTIC CHARGE AND DISCHARGE OF EDISON CELL, 


inserted between the plates, maintain correct spacing and insure 
permanent insulation. 

The cover of the cell, which is also welded in place, has four 
mountings. Two of these are for stuffing boxes through which the 
positive and negative poles extend, one is a separator which prevents 
the loss of electrolyte while allowing the gases to escape, and the 
other is an opening for water and electrolyte. This opening is fitted 
with a water-tight cap held in place by a catch. Fastened to the 
cap is & spring so arranged that tho cap will fly open unless properly 
fastened. In an assembled battery cach individual cell is held 
securely in place and from contact with adjacent cells by mcans of 
small ebonite buttons. The separator through which the gases 
escape while the battery is charging is designed so that the gases 
escape in a substantially dry condition, the globules of liquid 
coalescing with a liquid film which forms at the base of the casing 
and seat of the ball valve with which the battery is fitted, and in 
this way falling back into the cell. The electrolyte, therefore, need 
only be replenished with distilled water until completely changed 
every eight or ten months. Electrical connection between the cells 
is made by means of heavy copper connectors, well plated with 


nickel. The data of the two sizes in which the cells are made are 
as follows :— 
Type А-4 Type А.б. 
Ampere-hour outpuee . 6. 150. 225 
Av. discharge voltage per cell.................. 12 .. 1:2 
Normal rates of charge and discharge 
ПАТИ Ва cadis ex va erc ³ HA pe EVA 30 45. 
Weight in Ibs.) of cell оше mm 135 .. 19:2 
Width of can (inches) . 886 . 0 2 31 
Breadth of can (inches)... А e 5 5% 5 
Height of can (inches) ........................... 133 13} 


While the normal rate of charge of the smaller cell, for instance, 
is 30 amperes, charging may be done at double this rate for a one- 
hour boost if the temperature is kept from rising much above 100°F. 


It is also permissible, though not recommended, to discharge a 


battery continuously at rates up to 25 per cent. above normel, and 
for occasional short intervals of time as in hill climbing or starting 
on heavy roads, no harm is said to result if the rate be increased to 
three or four times normal. The capacity of the battery increases 
after it has been placed in service, so that after working some time 
the efficiency is increased and greater output obtains also. This 
prooess of self-forming continues over a period of from one to three 
months of regular service, апа it is partly to assist in this forming 
up that overcharges are recommended at intervals. The battery 
possesses reserve capacity. The highest practical limit of output 
is reached when a battery is charged 10 hours at the normal rate, 
and its value will be, for a fully formed battery, perhaps 30 per cent. 
more than the rated output. Efficiency is sacrificed somewhat, of 
course, when the highest available capacity of the battery is utilised. 
A seven-hour charge at normal rate is considered a normal charge. 
Fig. 3 shows a characteristic charg» and discharge curve, whilst — 
Fig. 4 shows characteristics at different discharge rates and constant 
charge. 

It has been found in testing the battery under severe conditions 
that with a rated discharge three times normal the voltage drops 
0-03 volt for every 10 amperes increase. On returning to normal 
discharge the voltage comes up to а value a trifle higher than normal 
owing to the heat generated at the heavy discharge rate. Heat on 
discharge increases the output, while heat on charge diminishes it, 
but excessive heating at all times impairs the life of the battery and 
should be avoided. The watt-hour efficiency of the cell ranges 
from 60 per cent. to 65 per cent. The smaller battery gives about 
14 watt-hours per pound of cell, and the larger cell 16 watt-hours. 
The manufacturers lay stress on the following claims :—That the 
battery cannot be injured by overcharging ; it does not deteriorate 
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Fic. 4.—DISCHARGES AT DIFFERENT RATES AND CONSTANT CHARGE 
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when left discharged ; any cell can be removed by simply detaching 
the connections from the poles, and the battery has nearly twice the 
output or mileage of other batteries weight for weight. 

The '* Electric Railway Journal " states that a number of experi- 
mental runs have recently been made in New Jersey with a tramcar 
equipped with the new Edison storage batteries of the А-4 type 
described above. The car body is 18 ft. long and has vestibuled 
platforms at each end 4 ft. long. It is mounted on a single four- 
wheel truck of 6 ft. 6 in. wheelbase. The truck axles are of 2} in. 
diameter steeland are divided inthe centre, a stee! aligning sleeve being 
provided to permit the free rotation of cach wheel as in automobile 
designs. It is believed that considerable power will be saved by 
using this form of axle. The wheels are of steel 28 in. diameter. 
Telescope steel spring seats are provided between the truck and the 
car body, thereby giving а free upward movement, but confining 
the side and end swaying to within } in. This reduction in the side 
and end movement has also greatly simplified the braking mechanism. 

The batteries are placed under the longitudinal seats in a lattice 
steel electrically-welded girder frame. The frame on each side 
forms а box for the batteries, а support for the side posta and a firm 
bracing for the entire car. Each frame is bolted to the adjacent 
cross sills, side sills, side posts and end bulkheads, and through its 
connection with the vertical hand rails it helps to carry the roof. 
It has been found that, ав a result of this novel construction, there 
is only a deflection of 0-003 in. when the car body carries а load of 
2 tons in the centre. 

The storage battery consists of 200 type А-4 cells for traction 
and 10 cells for lighting. These cells are separately connected when 
working, but are in series when they are being charged. This 
arrangement keeps the lights immune from variations in voltage when 
the car is running. The capacity of the battery is said to be sufficient 
to run the car 150 miles without recharging.* The motor r equip- 


As thie is equivalent to about 0:25 units per mil, there seems to be 
some error.—Ep. E. 
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ment consists of two 5 H. T. 110 volt motors capable’ of attaining ! know whether he had followed the figures given in the Paper quite 
& maximum speed of 15 miles per hour and a scheduled speed of | correctly, but it appeared that the loss ascertained b the author did not 
8 miles per hour when there is an average of 14 stops per mile. The | 28160 with the actual loss for long lines in practice. ' It was interesting to 
motors are connected to opposite axles by Renold chains. It will | note ed the. „ the E 1 p ку ыны currené 
be seen from Fig. 5 that the truck can be used for four motors driven | #98 the same as for the direct current pressure, во that with a aine wavo 


' | it would-fellow -that the theoretical stress on the insulators at 140,000 
independently, one for cach wheel. The controllers are of the volts direct current would be the same as at 100,000 volts alternating 
current. In practice, however, it was found that the ratio was con- 
siderably higher. He thought it would be extremely valuable to obtain 
further tests on parallel wires; for such tests, representing working con- 
ditions, had a greater value than tests in a tube. 

Dr. ALEXANDER RUSSELL pointed out that the radiation of electricity 
from high-tension overhead wires could be prevented by wrapping an 
insulating material of great electric strength round them. The pro- 
cedure was analogous to putting a suitable packing round steam pipes to 
prevent heat radietion. Hence the brush discharges 
from the line only limited the permissible voltage 
from bare wires. In his opinion, the corona with 
alternating pressure was in phase with the pressure. 
This could easily be tested by a stroboscopic monocu- 
lar in the same way as thelight coming from an alter- 
nating arc was tested. If the frequency of the cur- 
rent were low enough, the coronas would seem to 
be rotating from wire to wire, like the light from 
the synchronising lamps used with three-phase 
machines. In connection with the Telluride testa, it 
was stated that they were made at a great altitude 
in the mountains. The barometer reading would, 
therefore, be low, and consequently the electric 
strength of {һе аїг ought to have come out appre- 
ciably less than in the other tests. The calculations 
made as to the expenditure of energy due to the 
corona"eating up the. Faraday tubes were interest · 
ing, but not convincing. They assumed that the 
corona was а conductor. Hence the effective size 
of the conductors was increased. Their capacity 
. was therefore increased and their self-inductance 
diminished. Both of these effects increased the 
charging current and the losses. Further electrical 
calculations in this direction, however, although 
interesting, were not of immediate practical 
value, as the bulk of the losses were probably 
due to chemical and mechanical actions. THe 
hypothesis that every conductor had a layer of 
air round it which was electrically stronger than ordinary air was 
crude and unnecessary. Near the critical pressure the ionisation 
round the conductor began, and so the electric stress on the air close to 
a conductor was relieved. Hence it was not that this air had greater 
electric strength that prevented the disruptive discharge from occurring, 
but merely that it was subjected to a less electric stress than they were led 
to expect from calculations founded on the assumption that there was 
no electric charge in the air round the conductor. The speaker was 
strongly of opinion that the electric strength of air in a given physical 
condition was & real physical constant, and he had never seen any ex- 
perimental results which could not be explained on this assumption. The 
conclusion that the author deduced from his experiment with a wire 
inside a cylinder was not the only possible one. Another and more pro- 
bable conclusion was that the mathematical equations did not apply, 
owing to the ionisation of the air round the inner conductor. It was in- 
teresting to remember that as far back as 1866 Gaugain proved roughly 
that when the ratio of the diameter of the inner to that of the outer con- 
ductor was a large fraction, the disruptive discharge seemed to be 
governed by the maximum value of the electric stress. The experimental 
results given in Fig. 21* should prove very useful. From the results 
given in Steinmetz's 1898 Paper, the speaker had computed from the 
experiments with the 8 mm. wires that the apparent clectric strength. 
of air was 40-7 kv. per centimetre, and from the experiments with 28 mm. 
wires that it was 36-2 kv. per centimetre. These results agreed excel- 
lently with Mr. Watson's, considering the great differences in the methods. 
of experimenting. The speaker had recently carried out experiments. 
with direct pressure on sparking voltages in air between unequal sized 
spherical electrodes. The results seemed to show that the apparent clec-, 
tric strength of air was 3 or 4 per cent. higher when the small electrode, 
was negative than when it was positive. The reason was probably due 
to the greater ionisation round the negative conductor. A_ reference 
to the photographs shown in the Paper supported this view. He agreed 
in general with Mr. Watson's conclusions, interpreting '* this stress is sub- 
stantially the same whether the wire is positive or negative provided the 
wire is clean ” to mean within 3 or 4 per cent. 

Mr. E. H. RAvNER (National Physical Laboratory) showed a suggested. 
rearrangement of the author's connections. The tube might be divided 
into three parts. The centre part being connected with one terminal of 
the microammeter, and the two end parts, which would be lightly in- 
sulated from the centre part, would, together with the other terminal of 
the microammeter, be connected. to the influence machine. The two 
ends of the tube would thus act as the guard ring in the Kelvin disc 
electrometer, and the ammeter would only measure the losses of the 
centre part where the lines of current flow were practically entirely 
radial а matter of some importance when figures representing the loss 
per kilometre were given. As regards dirty wires, he asked would not 


Cutler-Hammer type arranged as follows: First step,- batteries in 
parallel at 50 volts, motors in series ; second step, batterieg in parallel 
at 100 volts, motors in series; third step, batteries at 100 volte, 
motors in parallel. It will be understood that no resistances are 
used. The power consumption of this car when accelerating at 
1 mile per hour per second is about 34 kw., and when running is 
about 14 kw. The weights of the several parts are as follows: Car 


Fic. 5.— DETAILS or SINGLE TRUCK FOR STORAGE BATTERY CAR. 


body, 3,5001b.; truck and electrical equipment, including two 
motors, 3,500 Ib.; batteries, 3,000 lb.; Adding the weight of 26 
seated passengers (at 150 Ib. each) gives the equipment a total 
weight of 13,900 Ib. 


LOSSES OFF TRANSMISSION LINES DUE TO BRUSH 
DISCHARGE, WITH SPECIAL REFERENCE TO THE 
CASE OF DIRECT CURRENT. 


We give below an account of the discussion which took place 
at a meeting of the Institution of Electrica! Engineers on 
Thursday of last week in connection with Mr. E. A. Watson's 
Paper on the above subject. An abstract of this Paper ap- 
peared in our last issue. 


Mr. J. S. HIGHFIFLD (Metropolitan Electric Supply Co.) thought the 
results obtained by the author might have considerable practical value, 
more particularly if the experiments were carried still further. One 
matter of the highest interest —and one that the author had omitted— 
was the description of the influence machine with which the direct current 
tests had been carried out. The author seemed to have used a machine 
which gave results very much superior to any the speaker had heard of, 
and he (Mr. Highfield) hoped that at some future date the author would 
give a description of the machine. The machine in question appeared to 
give quite a high output in watts; all the machines he had used failed to 
give more than a few watts. In regard to the direct current experiments, 
he noticed that the author carried the testing wire into the tube through a 
a pierced insulator and suspended the other end of the wire on a fixed 
insulator. He also noticed that the author took precautions to deter- 
mine the amount of leakage on the ingoing side, but he (the speaker) 
did not quite follow how the author measured the leakage for the in- 
sulators inside the tube. M. Thury had been good enough to provide him 
with figures to put before the meeting, showing the actual losses over а 
line having a length of 180 kilometres—360 kilometres of wire 9 mm. 
diameter, and which worked at a constant pressure of about 50,000- 
60,000 volts direct current. "UE 

THE PRESIDENT here asked whether that was to earth or wire to wire ? 

Mr. HIGHFIELD replied that it was the pressure between wires. Very 
good ammeters were fixed at the power station and at the receiving 
station. The loss on that line was found to be negligible. On another 
line some 30 miles long, and having 3,000 insulators, M. Thury informed 
him that a machine capable of giving 0-1 ampere and 20,000 volts could 
keep the line fully charged at this pressure. He (the speaker) did not 
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dirt in the case of small wires act as if it increased the diameter of the 
wire and so reduce the electric stress, while in a thicker wire the effect 
would naturally be in the opposite direction. In connection with 
experimenta on insulating materials he was carrying out at the National 
Physical Laboratory, he had constructed an electrostatic wattmeter 
which would measure very small insulation losses with pressures up to 
about 15,000 volte, and in the construction of which the Paper by Mr. 
Miles Walker had proved invaluable. Mr. Addenbrooke had carried out 
work on insulation in a similar manner. With this wattmeter the losses 
between a wire and а concentric tube about 3 іп. diameter had been 
measured at different voltages,and also the voltage (alternating current) 
at which the wattmeter commenced to deflect, had been measured, 
using а number of different sizes of wire. The maximum value of the 
voltage curve had been calculated. A smaller tube had also been used 
and the results plotted together with the results of the author. Though 
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the results were regarded as preliminary and were hardly intended for 
publication, yet the agreement with the author's results was so remark- 
able that he had great pleasure in laying them before the meeting. In 
this connection he showed the diagram which is reproduced herewith. 

Mr. J. S. S. Cooper (British Westinghouse Co.) noticed that in tho 
first four words of the Paper, the author set aside all commercial con- 
siderations; yet, as a is factor in the transmission of power, the 
corona presented a commercial rather than a technical difficulty. So far 
as was known it could be avoided for any voltage by sufficiently increasing 
the outside diameter of the conductor. If it proved worth while, copper 
tubing could be substituted for a solid copper conductor. Mr. Russell 
had pointed out that an insulating covering could be employed. It was 
possible that the limits imposed by the corona might prove to be a con- 
siderable factor in the choice between copper and aluminium trans- 
mission lines, the latter having, for a given resistance por mile a 30 per 
cent. larger diameter than copper. The author did not anywhere state 
the material of his wires. This, of course, amounted to a tacit assump- 
tion that the corona effect was purely physical. In the tests made by 
Mershon at Niagara, the loss was found to be greater for an aluminium 
wire than for а copper wire of the same diameter. This did not necessarily 
prove that the effect had a chemical factor, but might be due to the 
difference in the texture of the surface of these two metals. It was well 
known that some metals, including zinc, were capable of producing 
ionisation under the action of daylight. It would be important to decide 
by conclusive tests whether there was any practical difference between 
common metals as regards critical voltage and brush-discharge losses. 
The construction of Fig. 20* was both ingenious and suggestive. Mr. 
Russell had remarked that it rested on certain assumptions which might 
not be applicable to the case considered. But if, for the moment, the 
principle of this construction was admitted and was pushed to ita logical 
conclusion, some curious ideas might be deduced. Imagine the thick 
curve in this figure to be already drawn, and that below it was drawn the 
curve of electric stress in the neighbourhood of a certain line well below 
the critical voltage. If the voltage on the wire was now raiscd, and the 
curve kept pace with the change, the curve would move up the Paper, 
diui its general shape unchanged. At the moment when the critical 
voltage for this particular diameter of wire was reached, this curve would 
coincide with one of the thin curves in Fig. 20 as shown in the Paper, 
and it would touch the envelope curve. At this same moment, break- 
down would begin at a distance from the wire represented by the abscissa of 
the point of contact. The breakdown. of this cylindrical layer of air 
would increase the stress in the neighbouring layers, and the breakdown 
corona would spread: inward to the surface of the wire, and outward 
until equilibrium was established. The assumption of the correctness 
of the hypothesis on which this figure was based thus led to the conclusion 
that breakdown never began from the surface of a wire, unless its diameter 
was infinitely small. 'This result was rather at variance with accepted 
notions, and rendered it probable that the hypotheses on which it rested 
were inapplicable to the conditions of the tests. 

Mr. H. M. HoBART ru the most important point was the confirma- 
tion by Mr. Rayner and by Dr. Russell, within 4 or 5 per cent. of Mr. 
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Watson's conclusion, that the handicap of the alternating.system of 
transmitting electricity was of the order of 40 per cent., and that the con- 
tinuous system would be on the same basis as the alternating system 
when, for instance, the pressure employed for transmission was 140,000 
volte continuous, as against 140,000 volts alternating. When on March 7, 
1907, Mr. Highfield read before the Institution of Electrical Engineers an 
interesting Paper describing the Thury system, the great point claimed 
for that system was that the ratio was of the order of two to one, and that 
opinion seemed to be accepted by many who took part in the discussion. 
He analysed some tests given in Mr. Highfield's Paper, and found that in 
many cases the ratio for air was 1-4 to 1-0. He thought that the question 
of how to transmit electricity to a distance to the greatest advantage 
was one of great importance, and his own opinion was that the alternat- 
ing system was superior in so very many respects, as regards its appro- 
priateness for high pressure transmission, as to preclude the use of the 
continuous system in all but very special cases. 

Mr. J. T. Inwix drew attention to some points which the author had 
assumed with perhaps not enough data to justify them. Firstly, it was 
not correct to assume that the voltage given by an influence machine was 


20,00 
volta, 


Fic. 2. 


constant; this was shown by Fig. 2. This curve was given by an electro- 
static oscillograph and the leakage current flowing from the influence 
machine was of the order of 5 microamperes ; if the current taken were 
greater than this, the variation of voltage would also be greater, unless 
the capacity of the condenser across the machine were increas»d. He had 
tried to reproduce at short notice a condition of affairs somewhat similar 


to those at the surface of a wire, when the pressure was raised to a high 
value. Fig. 3 showed the arrangement where K, was a Leyden jar 
placed in series with an air condenser K,. One of the plates in K, was 
plane, whilst the other had about 10,000 points projecting towards the 
plane plate; EO represented the electrostatic oscillograph which could 
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be placed across K, or K,. Pressures up to 30,000 volts were placed 
across the two condensers in series, from the secondary of a transformer. 
The curve in Fig. 4 showed the pressure across the condenser K, when the 
voltage across the transformer was small; in this case it would be seen 
that the voltage across K, only rose once during each half period to a 
sufficiently. high value to break down the air condenser. Fig. 5 showed 
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the voltage across K, when the pressure across the transformer was high, 
in this case when the voltage broke down the air condenser, the latter was 
recharged again to practically the same value, since the main voltage was 
still increasing; it then broke down а second time and was again re- 


| charged. The number of times it broke down depended on the charge 
that flowed into the condenser K, and this obviously depended on the 
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maximum voltage across the transformer. In considering the energy, 
therefore, dissipated owing to the breakdown of the air in the vicinity of 
the wire, Mr. Watson should have considered the number of times per 
cycle the air broke down. Fig. 6 showed the voltage across the condenser 
K,, when the voltage across the transformer was intermediate between 
that for Figs. 4 and 5. It showed that the voltages across the two con- 
densers were not in phase, and gave the rise in voltage across the Leyden 
jar when the air condenser broke down. The curves were complicated а 
little by the fact that a certain amount of rectification was taking place 
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at the air condenser. The sensibility of the oscillograph had to be varied 
for the different voltages so that the curves were not all to the same scale. 

The PriEsipENT, in calling upon the author to reply, hoped that he 
would satisfy the desire expressed by several speakers—namely, to give 
the actual working drawings of the influence machine used. 

Mr. E. A. Warsow, in reply, said that he would be very pleased to 
give the particulars of the influence machine. He thought that Mr. 
Rayner's suggestion as to the construction of the cylinder was a very 
good one. То the other points raised by various speakers he would 
have to reply in the ** Journal" 


CORRESPONDENCE. 


EFFICIENCY OF SHORT SPARK METHODS OF 
GENERATING ELECTRICAL OSCILLATIONS. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: In a letter in your last issue Graf Arco referred to our 
Paper on the above subject and expressed the opinion that we 
were thinking solely of the Telefunken system when we stated 
that overall efficiencies of 60 per cent. had been claimed. 
This is not the case; and we would point out that there are 
other important systems in existence for which this efficiency 
has been suggested. 

The scientific value of the figure mentioned by your corre- 
spondent for his svstem could be better gauged if he would 
give particulars of his method of measurement. 

We shall certainly take advantage within a month or two of 
your correspondent's kind invitation to witness the working 
of his apparatus.— We are, &c. 

South Western Polytechnic 

Institute, Feb. 15. 


W. Н. EccLEs, 
A.J. MAKOWER. 


“MOTORS AND MOTORING.” 
TO THE EDITOR OF THE ELECTRICIAN, 

SIR: In a notice of the 4th edition of my little book, 
* Motors and Motoring," which appeared in a recent issue of 
THE ELECTRICIAN, vour reviewer kindly called attention to 
some errors which had unfortunately crept into the work in 
preparing it in its new form and had not been detected in time 
for correction. Therefore I am venturing to explain that, in 
addition to much new matter, nearly all the articles in the new 
edition were rewritten, and the book entirely reset and re-illus- 
trated, its size being increased from 100 pages to 276. Need- 
less to say, in undergoing this change it was liable to suffer 
from the slips and imperfections that are so often peculiar to 
the first edition of a book and so annoying to its author.—I 
am, &c., H. J. SPooNER. 


An Electro-Lottery.— According to the Electrical World“ 
the maximum load of the Commonwealth Edison Co., 
Chicago, for 1909, occurred on December 6th, and reached 
158,090 kw., which was also the maximum in the Com- 
pany's history. The figure, which shows an increase of 34 per 
cent. over that of last year, wasawaited with interest by partici- 
pants in à pool made up of contributions of 2s. The pool was 
to be divided into prizes for the three most nearly correct 
guesses. There were 85 guesses, ranging from 145,000 kw. to 
182.000 kw. Mr. J. H. Goehst, superintendent of construction, 
and Mr. W. L. Abbott, chief operating engineer, each guessed 
158,000 kw., and shared the first and second prizes. ; 


ELECTROMAGNETIC SEPARATION OF NON-MAGNETIC 
NON-CONDUCTING SUBSTANCES. * 


BY A. P. STECKEL. 


Summary.—The method here described depends upon the fact that an 
electrolyte in carrying a current in a magnetic field tends to move across 
it, whereas non-conducting particles will be unaffected and conducting 
particles will move with the liquid. 


The method here described was the result of a study of the problem 
of obtaining & more thorough concentration of Lake Superior native 
copper ores. For several reasons given later the desired result was 
not fully realised, but the method is new and more or less interesting 
in view of its possible success under more favourable conditions. 

Working on the reasonable assumption that & perfectly fluid 
liquid of proper specific gravity should furnish а, key to the problem, 
by making possible the flotation of the lighter substance, regardless 
of size or shape of the particles, the writer cast about for such a 
liquid; but meeting with no success in tho search, resorted to the 
following expedient, which, when worked through all its possible 
variations, may be said to give to any conducting liquid any desired 
specific gravity from zero upward. 

In the adjoining diagram, a is an electromagnet in the gap of which 
is & trough, e, of uniform cross section, made of insulating material, 
and carefully levelled so that a liquid, 5, partially filling the trough 
shall have uniform cross section. The liquid is water containing а 
few per cent. of sulphuric acid for the purpose of increasing its 
electrical conductivity. At the ends of the trough, but purposely 
set somewhat inside the boundaries of the magnetic field, are carbon 
electrodes, c and d, accurately fitting the trough and carrying direct 
current to and from the liquid conductor. The relation between 
direction of magnetic field and direction of current in the liquid is 
such that the electromagnetic force brought to bzar on the liquid is 
downward. 

It was assumed in designing the apparatus that tho liquid con- 
ductor carrying a given current across a field of given strength would 
be acted upon by а downward force in no wise different from that 
which would appear in a solid conductor under the same conditions. 


To obtain a force of 1 gm. per cubic centimetre of liquid, the pro- 
duct of field strength in linos per square centimotre and amperes pet 
square centimetre should be 9,810. Since 3 gm. were requircd in 
addition to the natural weight of the water to obtain a specific 
gravity of 4, the above-mentioned product had to be 3 x 9,810, or 
29,430, hence the high field strongth of 29,430 lincs per square 
centimetre was aimed at, which necessitated the use of & current 
density of 1 ampere per square centimetre. It was found oasier to 
obtain the required force by using a considerably weaker field and a 
correspondingly stronger current in the liquid. 

The attachment f shown in the figure is à gauge glass for accu- 
rately observing the so-called specific gravity of tho liquid. The 
number 1 on the scale is at the level of tho top of the liquid in the 
trough, and the spaces betwcen numbers on the scale are equal to 
the depth of the liquid. Before attempting to use the apparatus 
in concentrating ore, various interesting experiments were per- 
formed, pieces of glass and of rock, ав largc as could be accommo- 
dated in the trough, being floated on the wat:r. Specific gravities 
between 1 and 0 were obtaincd by reversing the direction of current 
and applying only enough current partially to balance the normal 
weight of the water. In this way pieces of wood were caused to 
sink or rise by closing and opening the circuit through the liquid. 

As first constructed, the trough was 2 in. wide by 4 in. deep by 
15 in. long. Although the performance above described was found 
possible with a trough of these dimensions, it was not possible to 
hold the liquid sufficiently quiet even to attempt a treatment of 
finely divided material. A flotation process, especially if fine par- 
ticles are to settlc, requires a quiet liquid, but the liquid under tho 
conditions described above was far from quiet. At first it was 
thought that the violent agitetion of the liquid was due primerily 
to the rise of gas bubbles at the electrodes, but after this source of 

* Paper read before the American Electrochemical Society. Trans- 
actions,” Vol. XV. 

+ The term here used is somewhat misleading. There is no alteration of 
specific gravity, but the electrolyte tends to move away from the non- 
conducting particles in it. —Ep. E. 
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trouble had been oliminated by the use of porous woollen screens 
near the electrodes, the egitation of the liquid was still quite violent. 

There was always а marked tendency of the liquid to become 
depressed at tho middle of the length of the trough and to rise at 
the ends with a consequent flow. Although it was realised that at 
best the liquid was in an unstable condition, the persistent tendency 
to rise at the ends was attributed to weakness of field near the edges 
of the magnet poles due to end leakage. As а test of this point, the 
electrodes were moved in so that the body of liquid was only 6 in. 
long. When this change hed been made, the liquid became quieter, 
and a small quantity of finely divided mixture of copper and rock 
(15 per cent. copper) was put into the liquid to test the scheme of 
concentration. Tho prosence of this material increased the general 
egitation somewhat, but it wes also notod that each particle of 
suspended material had an irregular motion of its own. Although 
ell the large particles of copper went to the bottom and all the large 
particles of rock stayed at the surface, there was not a satisfactory 
soparation of the fine particles either of copper or of rock; in fact, 
an assay of tho tailings skimmed from the top showed 5 per cent. 
copper, ell of which was composed of fino particles of copper not 
allowed to settle on account of tho troublesome agitation. 

Without going into deteils әз to means provided for making the 
process continuous, changing the liquid rapidly enough to prevent 
boiling, precautions to secure uniformity of field density and current 
density, &c., it is sufficient to sey that under the most favourable 
conditions, with a perfectly broken mixture of copper and rock 
assaying ebout 15 per cent. copper, the size of particles of both 
materials ranging from 0-06 in. to 0-001 in. diamoter, the lowest pro- 
portion of copper in the tailings ever obtained was about 4 per cent. 

This poor showing cannot be accounted for by the presence of any 
greet amount of extremely fine copper, for in perfectly still water 
only a few seconds were required for completo settling of the mix- 
ture. 

Although the cost of power alone might scem а sufficient reason 
for abandoning the above scheme without a trial, the writer is sure 
that in the absence of certain unforescen drawbacks the cost of power 
would not be prohibitive. 

If a practically quiet condition of liquid could be maintained. in a 
trough of considerable dimensions, the high degree of perfection of 
separation naturally to be expected from a device of this sort would 
fully warrant its first cost and operating expense, when the alter- 
native involves grcat loss of valuablo material in tailings or high 
smelting cost. 

Exhaustive experiments led to the conclusion that where electro- 
magnetic forces as great as in the present instance are necessary, 
the liquid cannot be held quiet enough for practical purposes. 

The agitation was found to be of two kinds: One, & genera! 
movement of the liquid upward near the clectrodes and downward 
midway between electrodes; the other, a local agitation in the 
neighbourhood of each suspended particle. The former can be 
practically eliminated by employing transverse porous screens in 
the trough, or by using а narrow enough trough, both of which 
expedients stand seriously in the way of practical operation. The 
agitation in the ncighbourhood of cach particle cannot be avoided, 
being inherent in the schome. It is explained as follows: Since 
non-conducting (and even conducting particles when sufficiently 
small) do not participate with the liquid in carrying current, there 
is a space immediately in front of and immediat?ly behind every such 
particle, in the direction of flow of current, in which no current 
flows. The liquid in these small spaces has only ordinary 
weight, with the result that en eddy is formed which tumbles the 
particle around in an irregular manner, making its floating or 
sinking а matter of uncertainty, but making floating more probable, 
because the eddy is upward at both ends of the particle. This 
trouble becomes more of & factor the smaller the particle. 

The experiments described. were carried on by the writer at the 
Buffalo Smelting Works during tho years 1905, 1906 and 1907. 


MINING INSTITUTE OF SCOTLAND. 


At a meeting held in Glasgow on the 9th inst. a Paper on the sub- 
ject of ** Electricity in Mines," recently contributed by Mr. Robert 
Nelson, Н.М. Electrical Inspector of Mines, geve rise to an interest- 
ing discussion. 

The I'RESIDENT (Mr. R. M‘Laren, Н.М. 1 of Mines) 
thought that in view of the new rules which were being considered 
by the Home Office it would be advisable if members looked more 
closely into Mr. Nelson's Paper to see if thore was not something 
with which they failed to agree. 

Mr. R. W. DRON noticed that many electrical engine rs, including 


Mr. Nelson, were trying rather to force the use of alternating cur- 
rent and armoured cables, but hc (Mr. Dron), in speaking to many 
colliery managers, found that they did not desire these innovations. 
These managers had been using continuous current for a number of 
years and did not consider these particular proposals of Mr. 
Nelson to be in the interests of the safety of the men or of the 
mine. Personally, he did not want to go into the merits of the 
question, but there were many gentlemen present who had strong 
opinions on both sides. He did not think, however, they should be 
forced to adopt plant and appliances that were suitable for an in- 
stallation on the surface, but quite unsuited to the conditions tha‘ 
applied to underground work. 

Mr. С. L. KERR said he had carefully read Mr. Nelson’s Рәрсг, 
and it struck him that;the author was driving at scveral things, 
and wanted to instal alternating current in all pits where safcty 
lamps were in use. The speaker thought, however, that he did not 
wish to enforce alternating current in collieries where naked lights 
were in vogue. Again, Mr. Nelson desired to instal armourcd cables 
throughout. The speaker could not discuss thes» questions from a 
technical point of view, but from conversations he h:d had with 
electrical engineers and mining managers he understood that these 
proposals were not regarded as very practical. 

Mr. SAM MavoR said it was some mon hs since he had read this 
Paper, which he regarded as a very important one, and he hoped 
to contribute to the discussion at the next mesting. 

The PRESIDENT, in adjourning the dis us: ion, said it was а fact 
that mining men were not electrical experts, and they hal to bo 
largely guided by what electrical engineers told tiom. He was 


quite sure that Mr. Mavor, who was an exp.rt on matters of this 


kind, would give them the best advice, and he was equa'ly certa'n 
that they were willing to take advantag: of it. 


The membe:s of the Mining Institute of Scotland, to the number 
of 150, recently visited the works of Mes:rs. Mavor & Coulso1 ала 
inspected a number of new electrical appliances suit.d to mining 
operations. Most interest was taken in a completely-eaclosed air- 
cooled mining motor. This new type of minirg motor is adapted 
to both the continuous current and the three phase systems. The 
shel's and end covers are made exceptionally strong ard all tke 
joints arə flame-proof. The windings and shell of the motor are 
cooled by an arrangement of fans and circulating tubes. Two fans 
are fitted to the motor shaft, one being inside and one outs de the cnd 
shell. A number of tubes pass through the motor between tho field 
coils and are fixed at each end to the end covers of th» moto:s, the 
ends of the tubes being open to the atmosphere. Thi principle of the 
arrangement is analogous to that of a steam cond nscr. The h:atcd 
air in the motor is cooled by contact with the surfaco of the tubes 
through which the cool outer air is c reulated by the fan fixed outsid? 
the motor casing. Every port on of the onelo od air is brought into 
contact with the tubes by the fan inside the motor casing. бошо 
gate-end boxes also attracted a considerable amount of attention. 
Each box contains switch, fuse and socket for trailing cable plug, 
and is of cast iron with closed back and broad machined flange at 
front. Tne cover is fitted with loose hinzes, which pe:mii of the 
machined зигѓа гез being pressed c'osely tozether by the wing nuts. 
An earthing connection is provided for the trailing cabl+, an! 
the boxes are fitted with a simple interlocking device, which pre- 
vents the opening of the box or tho withdrawal of th» plug until 
the switch is in the “off” position. It also prevents the clo;i^g of 
the switch un'ess the lid is elo:od and th» plug inserted. 


LEGAL INTELLIGENCE. 


——9——— 


British Westinghouse Electric & Mfg. Co. (Ltd.) v. Braulik. 


In the Court of Appeal (the Master of the Rolls and Lords Justices 
Fletcher Moulton and Buckley) on Saturday last judgment was delivered 
in this case. (The action was reported in THE ELECTRICIAN for June 25, 
July 2 and October 22, 1999.) 

JUDGMENT. 

Lord Justice FLETCHER Mouton: Plaintiffs in this action are the 
registered owners of letters patent No. 18,786“ for Improvements in 
electric arc lamps." Defendant raises all the usual defences—denies in- 
fringement, and challenges the validity of the grant on the ground of 
want of novelty, want of subject matter, want of utility, insufficiency of 
specification and disconformity. Under the plea of want of novelty are 
cited a large number of specifications of English, German and United 
States’ patents, but, as is frequently the case in this type of action, the 
bulk of this material was scarcely referred to in the argument before us. 
Disconformity and want of utility were expressly abandoned. Two only 
of the prior publications were referred to, and although insufficiency of 
specification and non-infringement were not formally abandoned, they 
were scarcely pressed. The substantial questions were those of want of 
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subject matter and anticipation by two of the publications referred to— 

namely, the specification of Graham and the specification of Crosby and 
Shaw. These defences raise points with regard to the meaning and extent 
of the claim in the specification which require careful examination. There 
is no substance whatever in the objection as to insufficiency of specifica- 
tion. The letterpress is clear and intelligible, and, when taken in con- 
nection with the figures, renders it perfectly easy to understand the in- 
vention. Fig. 1 is no doubt somewhat diagrammatic, and there are 
trifling inaccuracies in it, but they are not of a kind to cause difficulties 
to any electrician or to diminish the value of the figure 4s explaining the 
invention. And I am clear that defendant's lamp is an infringement. 
This is obvious on the view. The differences between it and the lamp 
shown in the figures are only small differences of mechanical arrange- 
ment which do not touch the question whether plaintiffs’ invention is 
used in its construction. I am, therefore, of opinion that both these 
defences, if they are still relied upon, fail. 

To deal with the substantial defences of the action it is necessary to 
examine in detail the specification itself. The invention described and 
claimed therein relates to a class of electric arc lamp in which the carbons 
are inclined to one another, and are both of them fed downwards, so that 
the arc is approximately horizontal. The carbons pass through holes in 
the base plate of the lamp upon which the mechanism rests, so that the 
lamps have the great practical advantage of casting no shadow down- 
wards, and have accordingly come into very extensive use in late years. 

'oncurrently, great changes have been made in the manufacture of the 
carbon electrodes used in arc lamps. Formerly the aim was to make 
them of the very purest carbon, so that they would be consumed evenly 
and present no irregularities of constitution which would affect the steadi- 
ness of the arc. But it has been known for several years past that the 
presence of other elements in the arc (especially fluorine and chlorine 
greatly increases its illuminating power. "They permit the arc to be con- 
siderably longer than when carbon alone is used. In spite of all the care 
with which electrodes are made these composite electrodes present 
greater irregularities than those of pure carbon, and this, combined with 
the extra length of the arc, renders it at once more difficult and more 
important to have a mechanism in the lamp capable of instantaneously 
adjusting the electrodes so as to compensate for these irregularities and 
keep the light steady. Plaintiffs claim that the mechanism shown and 
claimed in their specification has been the solution of this problem, 
inasmuch as their lamp promptly adjusts itself to the changes of resis- 
tance in the arc which accompany these fluctuations, and that it is by 
the use of this invention that horizontal“ flame lamps (as such lamps 
are called) have come into practical use in this country. Iam of opinion 
that this contention of plaintiffs is justified by the evidence. No flame 
lamp of this type was successful until after the date of plaintiffs’ patent, 
and practically all such lamps in this country are made according to that 
invention. - Some 14,000 of such lamps made under licence have been 
sold in England, apart from any of the alleged infringements. and I have 
no doubt that the success of these lamps at the present time is sub- 
stantially due to the fact that their construction follows this invention. 
Counsel for respondents urged, as is always done in such cases, that these 
lamps as actually sold and used differ in detail from that which is shown 
in the letters patent. This is always to be expected in the case of the 
commercial article, for small practical improvements in manufacture 
are always made when an article commences to be produced on a com- 
mercial scale. But I have no doubt that these commercial lamps are 
substantially made according to the letters patent, and that, although 
counsel for defendant may be justified in alleging technically that they 
are not. made in exact accordance with the figures or the letterpress de- 
scription contained in the specification, I am satisfied that the differences 
are unimportant. Had it not been so the experienced counsel for 
defendant would have accepted the repeated offer by counsel for plaintiffs 
to produce a specimen of the commercial lamp and submit it to the Court 
in order that the Court might judge for itself as to whether it was made 
according to the plaintiffs’ invention. This repeated refusal, combined 
with the fact that the defence of non-utility was abandoned, leaves no 
doubt in my mind that practically a great advance was made by plaintiffs’ 
invention. 

Plaintiffs’ invention attains this success by selecting a type of lamp 
which avoids certain difficulties met with in other forms, and applying 
thereto an improved mechanism which renders it capable of instantaneous 
response to changes of resistance in the arc. One of the merits of the 
invention, and, to judge by the failure of its predecessors in this line, 
one which has contributed greatly to its success, is that he has realised 
that the use of friction as a means of control of the feeding of the carbons, 
or as giving the requisite electric contact to enable the current to enter 
the electrodes, must be avoided. The invention, therefore, deals only 
with lamps in which the current is supplied to the electrodes by their 
upper ends being firmly clipped, and the electrodes are lowered simul- 
taneously through the same distance. But this avoidence of friction 
would not alone give the requisite sensitiveness were the adjusting 
arrangement burdened with considerable inertia. "This is avoided by 
pivoting one of the electrodes, which is otherwise free from the feeding 
mechanism, and operating upon it near its lower end, thus securing а 
minimum of mass to be moved and enabling the adjusting mechanisin 
to be made very sensitive without interfering with rapidity of obedience. 
It will be seen, therefore, that the adjust ment of the carbons relative to one 
another in plaintiffs’ invention is accomplished in two ways. In the first 
place there is the longitudinal feed downward in the direction of the 
length of the carbons, and in the second place the end of one of the 
carbons is moved to and from the other horizontally by means of the 
swing of the electrode on its pivot. The first of these operates from 
time to time as the carbons become consumed, and it is regulated by 


its own mechanism, which may be any of the well-known feed mechanisms 
which operate when the arc fails or the resistance becomes great. They 
usually contain trains of wheels combined with actuating devices, but I 
need not dwell on the details, because the choice of the particular mecha. 
nism to effect this well-known motion is expressly left open by the in- 
ventor, and any of the well-known forms may be used. But in the in- 
tervals of these '' feeding " motions (properly so called) there must be 
continual adjustments of the distance between the carbons depending 
on the irregularities of the arc if the lamp is to work steadily as a flame 
lamp. These are wholly provided for by the swinging motion of the 
electrode, and it is in this that we find the element of novelty, which, 
when introduced into lamps of the special type to which I have referred, 
has succeeded in solving the important practical problem of rendering 
flame lamps with a horizontal arc stable and useful. This distinction 
between the two adjustments is clearly set out in the specification, where 
the inventor describes with great care the nature of the horizontal adjust- 
ment to which he gives the appellation “ horizontal feed mechanism.“ 
This ‘ horizontal feed mechanism” is actuated by cither one or 
two magnets, the current in which, and therefore the attractive power of 
which, depends on the resistance of the are. According as the circuit 
of the magnet is in shunt (that is to say, is a path between the electrodes 
offering an alternative to passing through the arc) or in series (that is to 
say, is situated in the actual circuit of the lamp), the magnet will become 
stronger or weaker when the resistance of the arc increases, and vice 
versa, and by using such a magnet so placed as to attract one arm of a 
lever and still better by using magnets of both kinds so placed so as to 
attract the arm of the lever in opposite directions, the lever can be made 
to move to and fro according to the increase or decrease of the resistance 
of the arc. Its other end is made to press on the pivoted electrode, 
which requires a very light touch to move it, and in this way the ends of 
the carbon can be made to approach when the resistance gets too great 
or separate when the resistance becomes too small, and thus keep the arc 
steady during the intervals between two successive operations of the 
downward feed mechanism. 

His Lordship proceeded to examine the form of the claim in the 
specification. The claim, he said, was as follows: The lamps to which 
my invention applies are of the type in which the current is supplied to 
the electrodes through electrode holders, in which the upper ends of the 
electrodes are firmly clipped and which are capable of being lowered 
simultaneously through the same distance. and about onc of which the 
corresponding electrode can swing under the action of a device acting 
near its lower end, and I limit my claim to lamps of this description." 
I am of opinion, reading the claim with the text of the specification, that 
this claim is restricted to the use of a particular form of horizontal feed 
mechanism, and does not cover the use of any form of horizontal feed 
mechanism in the specified type of lamp, and I think that Mr. Walter, 
on behalf of the plaintiffs, rightly enumerated its components as follows: 
" Anelectromagnet `; an armature" ; a lever the movements of which 
are controlled by the movements of the armature, and which acts on the 
electrode at its lower end, and which is so connected with the downward 
feed release mechanism that a certain amount of swinging movement 
of the electrode can take place before the feed is permitted." The claim, 
therefore, is for the use of such horizontal feed mechanism in connection 
with а downward feed mechanism by which both electrodes are lowered 
simultaneously through the same distance in a lamp where downwardly 
pointing electrodes inclined to each other are used and the carbons are 
firmly clipped in the upper ends of those electrodes so that no friction 
is necessary in order to give access to the current. The question for the 
Court, therefore, is whether such a combination is good subject matter 
for letters patent and whether it was new at the date of the patent. The 
alleged anticipation by Crosby’s specification may, in my opinion, be 
dismissed, whether we take the description from the English or from the 
American specification of the same invention. The most serious and 
only remaining prior publication is that of Graham, and it is on this that 
the defendant chiefly relies, alleging, in the first place, that it is an actual 
anticipation, and, in the second, that, if not an actual anticipation, it 
prevents plaintiffs! invention possessing good subject matter for the 
grant of letters patent. The English and American specifications are 
substantially identical. But there is nothing in the letterpress or in the 
drawings which indicates that the inventor intended any adjustments 
to take place in the intervals of feeding by reason of the varying resis- 
tance of the arc, and I am satisfied that he had no idea of producing such 
adjustment. Nor do I think that anyone making his lamp according to 
the specification and drawing would produce a lamp which would have 
such adjustments, or, to use the technical phrase, would have a“ floating 
feed." Defendants produced a lamp which they alleged was made by 
them in accordance with this specification and drawing, and put it before 
the witnesses of plaintiffs in cross-examination, and suggested that this 
lamp would work and would possess a floating feed. The witnesses for 
the plaintiffs, while not accepting that the lamp was made as an elec- 
trician would make a lamp in accordance with the specification and claim 
of Graham, without knowledge of the plaintiffs’ invention, gave evidence 
that, in their opinion, the lamp would not work or possess a floating feed. 
When the defendant's case came on no evidence was produced as to the 
performance of this lamp, and I think we must take it, therefore, as 
against the defendant that he was unable to prove his suggestions 
with regard to it. This confirms the conclusion to which I should have 
come on the specification and drawing. I do not think Mr. Bousfield, 
who argued the case for defendant, expected the Court to hold that 
Graham's specification was an anticipation. He used it in order to 
support his main argument—namely, that there was no good subject 
matter in plaintiffs’ invention. In my opinion, it is not fair for a defen- 
dant to tate out some lamp that has been a failure, and, so far as the 
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evidence shows, has never boen used, and say that if the inventor had 
improved them in some particular way not indicated in the specifica- 
tion, it would have been an anticipation. The English Courts have 
always set their faces against this form of argument. No one reading 
Graham's specification would be led to give to it a floating feed, nor, if 
he set about doing it, is there any reason to believe that he would have 
done it in the way described and claimed in plaintiffs’ specification. 
Graham’s specification had been before the world 20 years before plain- 
tiffs’ specification, and no one thought of thus solving the problem of 
downward-fed flame lamps, although so soon as plaintiffs’ invention was 
made they in a very short time became successful and popular. This 
circumstance is inconsistent with the argument that there was no subject 
matter in plaintiffs’ specification, and I am of opinion that the argument 
of defendant is unsound, and that the letters patent are valid. The 
judgment of the learned judge in the Court below proceeded on a wider 
interpretation of the claim than it, in my opinion, fairly bears. I do not 
think that the patent is for every mode of effecting the object in question 
in any arc lamp having the specified characteristics. No doubt if it 
covered every mode of effecting the object there might be difficulty in 
sustaining its validity, but as I think that the horizontal feed mechanism 
is of a certain definite type, the objection to the validity of the patent, 
which was the sole ground upon which the judge of first instance decided 
in favour of the defendant, does not in my opinion apply. I am of 
opinion, therefore, that the plaintiffs have established their case, and 
are entitled to the relief they claim. The Master of the Rolls desires 
me to say that he concurs in this judgment. 

Mr. WALTER, K. C.: Appellants asked for an injunction, an inquiry as 
to damages, delivery up of the infringing articles, and costs of both the 
hearing below and the appeal. 

Lord Justice BUCKLEY: Yes, Mr. Gray, for respondents, asked for 
stay of execution, with a view to an appeal to the House of Lords. The 
business, he said, had been going on for some time, and the plaintiffs 
could not suggest that they would suffer irrevocable damage. 

Lord Justice MotLTon : We never grant a stay of an injunction 

Mr. GRAY thought that it had been done. He did not think that 
plaintiffs had any substantial business. The defendant undoubtedly had. 

Mr. WaLTER: Defendant is not а manufacturer at all. He only 
imports. ; 

Mr. Gray: That is quite wrong. Не is a manufacturer. 

Their lordships intimated that they did not see their way to grant а 
stay of the injunction at that stage, but that was to be without prejudice 
to any subsequent application the defendant might make for a stay. 

Mr. WALTER said he had no objection to the inquiry as to damages 
being stayed if defendant gave notice of appeal within a month. 

Their lordships directed that judgment be entered for plaintiffs as 
asked, but stayed the order so far as it related to the inquiry for damages 
for one month. 


“Z” Electric Lamp Mfg. Co. (Ltd.) v. Marples, Leach & Co. 

On Thursday last Mr. Justice Parker commenced the hearing of an 
action for an injunction to restrain an alleged infringement of patent 
No. 21,654 of 1906. 

Mr. WarTER, K.C., for plaintiffs, said the' patent was granted to one 
Johnson and related to improvements in the manufacture of filaments 
for incandescent electric lamps. The invention related entirely to lamps 
having a metal filament. Lamps with metal filaments were found to 
emit a much greater amount of light than the old carbon lamps. 
Tungsten as a fine powder was capable of being made into а pencil 
when mixed with some binding material such as nitro cellulose and castor 
oil. It was then under pressure passed through a die and one could 
hardly see the hole through which it went. Thethread was heated in an 
oven, in the course of which process a large portion of the hydrocarbon 
was evaporated, till the result was a carbonised thread in the shape of a 
hair pin but no longer flexible. This was put into the glass bulb, the air 
exhausted and the electric current passed through the thread. This 
burnt out the carbon, the metal fused and you got a thread of tungsten. 
That was the state of things in 1906, but there was always a liability 
when the lamp was exhausted of * blackening.” That blackening was 
what used to be called deposited carbon." The invention in 
question was to prevent that blackening. The invention consisted of 
adding to the filament either in the making, or to the filament when made, 
or painted on to some part of the inside of the lamp, asubstance called 
phospham. Phospham was a mixture of phosphorous, nitrogen and 
hydrogen. The result of the use of it was that it removed the carbon. 
Mr. James Swinburne would tell the Court that he could not explain the 
result, but the result was clear. The removal of the carbon was an 
important factor. The phospham was generally deposited on a glass 
rod which supported the filament, but how it was used was not mate- 
rial so long as it was inside the glass bulb. That was the invention as 
described in the specification. Another defect beyond the blackening 
was that if you got carbon in the lamp you did not get a sufficiently 
AM temperature, and there was also a question of the strength of the 

a mont. 

Counsel proceeded to deseribe а number of ways by which the process 
of introducing the phospham might be carried out and said what answer 
there was to the infringement he did not know nor did he know what 
answer could be suggested. There were, however, a curious series of 
objections taken. "They seemed to have treated the specification as а 
specification of improvements for the manufacture of pure tungsten and 
as a chemical patent, not as a patent for the manufacture of improved 
filaments for incandescent lamps. Defendants used tungsten for the 
exact purpose for which it was used by plaintiffs. They called their 


lamp the “ Adnil.” They said that the “ Adnil” represented the 
latest development of the metal lamp and was specially manufac- 
tured to represent present day requirements and the filament was com- 
posed of wolfram (tungsten) metal. They said plaintiffs' invention was 
not useful, that the invention was not sufficiently described in the com- 
plete specification, and alleged that phospham and certain phospho- 
organic acids and bases did not act on the carbon or the filaments 
in the way described in the specification. Phospham did actually act 
on the carbon. They had sacrificed some 40 or 50 lamps in order to 
get enough to analyse. 

Mr. TERRELL: Perhaps Mr. Walter will tell us what phospham is ? 

Mr. WALTER said it could be procured in the open market. It was 
further objected that phospham was not capable of removing carbon 
from a tungsten filament in any of the ways described in the specifica- 
tion. Mr. Swinburne and Mr. Ballantyne would tell the Court that it 
did so in every case. Phospham when heated to a sufficiently high 
temperature in vacuo decomposed, but did not vaporise. Counsel 
handed in a document to show that phospham could be bought in 1906. 

Mr. TERRELL said they were not published in England. He wanted 
something in English. 

Mr. WALTER said practically every chemist bought from the firm of 
Schuckardts. Plaintiffs’ articles were made in this country. He had 
seen the works and had scen the lamps made. 

Mr. TERRELL said the claim was to remove carbon. 

Mr. WALTER said the claim was for the manufacture of incandescent 
electric lamps. It was a patent for the removal of impurities in the 
manufacture of incandescent lamps. If any of the processes described 
were used the result would be that there would be no blackening. 

Mr. Justice PARKER: There is nothing in the specification about 
blackening the lamps. 

Mr. WALTER: No, but that was the known thing. 

Mr. Justice PARKER: The main object of getting rid of the carbon 
was to avoid that. | l 

Mr. WALTER said that was во, and there were a number of patents for 
removing the carbon. The Patent Office was full of them. The phos- 
pham removed the blackening, that was not due to carbon and removed 
the carbon as well. No one knew the reason of it. Mr. Swinburne and 
Mr. Ballantyne had made exhaustive experiments, but neither of them 
could say why it was. 


Mr. JaMES SWINBURNE (examined by Mr. Colefax) said he;had read the 
specification, and the particulars of objections, and had made a number of 
experiments in connection therewith. As to thealleged anticipations did 
not seem to come anywhere near the point. He did not know what they 
were for. Plaintiffs’ invention was certainly useful. He found nothing in 
the specification that was misleading. It suggested no difficulty to him. 

It wassaid that phospham at the date of the patent was an unknown sub- 
stance ? Witness said he remembered the name was quite familiar when 
it came before him in connection with the present case. Even if 
he could not remember what it was he had seen the name in books, and 
he found full information about it in books he had in his library. There 
was plenty of scientific information about its nature. He believed it 
was procurable at the date of the patent. He had tried most of the ways 
described for carrying out the invention and he found it attained the 
objects of the inventor. In 1906 it was a common experience to have 
blackening in tungsten filament lamps. The blackening was attributed 
to carbon. He had no doubt that the patentee attributed the blacken- 
ing to carbon, and he appeared to be right, but how that was so witness 
did not know. Не had examined the black deposit and found that it 
was tungsten. He did not expect in chemistry a complete reaction. 
There was always something a little imperfect. He should think that 
the strength of the filament would be interfered with by the presence of 
carbon but he had not tried. He knew that the lamps sold to and by 
the defendants in this case were made by the Bergmann Co., in Germany, 
but he did not know that they were defendants in another action that 
had been brought against them. He did not know that the lamps made 
by the Bergmann Co. before the use of phospham, after the process 
of sintering or flashing, only contained between 0-014 and 0:015 of 1 per 
cent. of carbon. He did not know that, if that was so, the removal of the 
carbon would be material. By using phospham you could sometime 
remove so much of the carbon that you could not find any left. He 
should not think 0-014 of 1 per cent. of carbon would hurt а amp It 
might improve the lamp to remove it. He had not tested many black 
ened lamps because he thought if one was tungsten the other would bo 
tungsten. It did not look like the colour of carbon blackening. He 
did not by smell detect cyanogen in the unblackened lamps. They 
had a phosphorus smell. A great number of exhibits were put to wit- 
ness and he was cross-examined at great length on the chemical formulæ 
of phospham and other substances. | 

In further cross-examination Mr. Swinburne said he had brought 
several samples of phospham. He had looked into the question of phos- 
phuretted hydrogen and found that it decomposed very quickly. He 
found that it insulated better than many gases but not nearly so well 
as phosphorus. Phosphuretted hydrogen getting into the lamp made 
the mercury thick. Plaintiffs’ lamps were made in the same way as the 
defendants’, and the lamps made without phospham did blacken while 
those made with phospham did not. The lamps made by plaintiffs con- 
tained a great deal more carbon than he was told was contained in 
defendants’ lamps. The whole of the plaintiffs’ specification was 
governed by the statement that in the manufacture of incandescent 
electric lamps with metallic filaments it was desirous to obtain the 
finished filament as free from carbon as possible. It had been attempted 
to cure blackening both in carbon and metal filament lamps long before 
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the date of plaintiffs’ patent. It was the subject of a large number of 
patents. He knew that phospham began to give off gases almost imme- 
diately you began to heat it in a vacuum. 

Counsel suggested that if you got real phospham it did not give off 
any gas until you got to a temperature of about 800 deg., and it lost no 
weight whatever. 

Witness said if that was so it would be no use in a lamp whatever. 
He thought counsel's clients used it. 

COUNSEL: I dare say, but for another purpose altogether. 


Mr. Justice PARKER said it struck him that the specification was 
evidently directed to a lamp maker and if by the directions they were 
led to use something that was not phospham in the absolutely strict 
chemical sense but something clse, or phospham combined with some- 
thing else, it might be sufficient. 

Mr. TERRELL agreed. Another part of his case which he should have 
to come to was what was the knowledge at the time and what anybody 
would have thought was phospham. | 
Witness agreed that whatever its composition was phospham was а 
light powder, something like magnesia. Questioned as to the amount 
of phospham required to remove the carbon from a filament, witness 
said that in the experiment he tried, he used 0-7 gramme of tar, 14 
grammes of tungsten, and 0:42 gramme of phospham. 

Counsel said he was going to produce evidence that with such a pro- 
portion of phospham it was absolutely impossible to make a filament a 
quarter of an inch long. 

Witness said that he could quite understand that if you started out 
with the assumption that you were going to put enough phospham into 
the filament to remove 4 per cent. of the tilament in hard carbon it was 
not possible. It would be a ridiculous experiment. 

Re-examined, Witness said that the experiments put to him in cross- 
examination had been apparently made throughout with Kahlbaum 
phospham. Substantially his experiments had been made with Schuc- 
hardt phospham or Pauli phospham. Kahlbaum phospham and 
Schuchardt phospham appeared from experiments to be different. 


Mr. Horatio BALLANTYNE, examined by Mr. Walter, said he had 
studied the whole of the documents in the case, the question of phospham 
and the other bodies mentioned. "The correct formula for phospham 
was PN,H. Having consulted all the literature on the subject, he 
proceeded to make phospham by several methods—Rose's, the original, 
Pauli's and Besson's. Following the instructions, he had no difficulty in 
making it. With every kind of phospham he found it a body which, at 
a comparatively low temperature, decomposed, giving off nitrogen in 
the form of ammonia. He had made lamp filaments by all the pro- 
cesses described in the specification. He had no difficulty in following 
the instructions in the specification for carrying out all the methods. 
He had a catastrophe with the second method the first time. It was 
done in a hurry, and they did not grind the phospham and the filament 
was very brittle and came to pieces. When the phospham was properly 
ground they did not have any trouble. Grinding thoroughly was 
referred to in the specification. In preparing metal filaments intimate 
grinding of the metal particles with the binder was an important thing. 
All his tests on the percentage of carbon were made with Schuchardt's 
phospham. He had been told how the defendants made their lamps, 
but he, personally, knew nothing about it. He had made experiments 
in accordance with what he had been told. Не had made filaments with 
Kahlbaum's phospham into lamps. The lamps, after running, on 
being broken, smelt of phosphorus. Witness produced à number of 
lamps he had made, some few of which showed a slight blackening, but 
the majority were free from any sign of blackening. One of the lamps 
was fixed to the electric light beside the judge and run for some con- 
siderable time. He also, he said, took 12 of the lamps that were alleged 
to be infringements and scraped off all the residue of the glass rod, which 
was of a softer character than Kahlbaum phospham. From experiments 
he made he found the stuff on the infringing lamps was not Kahlbaum 
phospham but phospham and red phsophorus. Without phospham, if 
the finger was placed in the bell during the process of flashing there was 
enough carbon to blacken it. He had not seen the blackening of the 
finger where phospham was used. In the process of lamp manufacture 
there was always moisture, and where there was water you could not get 
a satisfactory vacuum. There was always too much gas present inside 
the lamp. They therefore connected the tubes up in such a way that the 
gas was drawn up over phosphorus pentoxide, which had a great avidity 
for moisture, so that the whole atmosphere, so far as it could be secured, 
would remain dry inside the tubes. The pumps would otherwise not 
give the required vacuum. He knew of no case in lamp manufacture in 
Which some hygroscopic body like phosphorus pentoxide was not used 
in order to get the water out toenable the pumps to give the vacuum. It 
was a cardinal rule in all high vacuum work. So far as he knew, phos- 
pham was not advertised for sale by Kahlbaum either in 1906, 1907 or 
1908. He had frequently observed (he had done a good many hundreds 
of experiments in connection with the point) that if the filaments had 
not been adequately sintered,so that the carbon was not sufficiently 
driven out, the lamps made in that way were very apt to break either 
during oxidation or during use. What took place apparently was that 
the current got a path through what seemed to him to be carbonaceous 
particles of some sort given off by the filament and could jump from 
one filament to another by short-circuit, so that it fused and the lamp 
broke. It was very common knowledge that such a lamp would, of 
couse, blacken, although the actual blackening was not carbon—that was 
to зау the deposit was not carbon—carbon was the cause of it. 

Cross-examined by Mr. Terrell, Witness said he thought that, outside 
one or two German makers, there were no market for phospham prior 
to 1906 for any industrial purpose. They got their chemicals from Ger- 
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man makers as a rule. He agreed that phospham was a different thing 
to phosphamide. He had found lamps made from filaments containing 
0-26 per cent. of carbon give good results. He would not say that the 
pressure of carbon did not matter, but assuming you got it below a 
certain percentage per se it did not. 

Mr. TERRELL: What you have to get rid of is the phosphorus vapour 
in the lamp, and it does not matter a button about the carbon ? 

Witness did not agree with that. 

Do you or do you not agree that if you have phosphorus vapour on a 
lamp it makes a substantial difference 7—11 makes a difference in the 
vacuum clearly. 

Do you mind putting into words exactly what the invention here is * 
—The invention, as I consider it, consists in the use of phospham for the 
purpose of freeing the filaments from which the lamp makers recog- 
nise, from its effects, as being carbon. What the chemical reactions are 
I cannot say. 

What is the deposit in the bulbs that is supposed to be carbon *—1t 
was supposed to be tungsten or carbon. Different views have been held. 

We need have no difference about it. It is the easiest thing in 
the world to find out whether it is carbon or tungsten ?—When you know 
how to do it, yes. 

Witness, continuing, said that when he wantéd to find out whether a 
thing was metal or carbon he now treated it with chlorine. It occurred 
to him the first time he saw it that the blackening was tungsten and not 
carbon. That was about October, 1908. He was not told by anyone 
that the blackening was by tungsten. He did not know now that there 
was no carbon in it. That was his trouble. He had been able to get 
spectroscopical results of carbon when the material was burnt, but he 
could not give it à name even now. 

Mr. W. L. PAKENHAM, general manager of plaintiff company, said the 
lamps which they manufactured were made from tungsten which, in the 
majority of lamps,was mixed with a binding material. ground and squirted 
into filaments, baked, sintered and put into the lamp, and it was their 
practice to paint the stems of the lamps with phospham. On the thicker 
filaments for the larger candle.power lamps they mixed the phospham 
with the paste before squirting the filaments. "They adopted the first 
of the processes described in the specification. "They used that process 
for all filaments larger than 0-075 mm. It was a distinct advantage to 
use the first part of the process because it enabled them to make higher 
candle-power lamps which they could not do before. The number of 
lamps which blackened when they used phospham was under 1 per cent. 
The question of blackening was a serious one in the manufacture of metal 
filament lamps. 

Cross-examined by Mr. Terrell, Witness said that as a practical lamp- 
maker it was wrong to say that the smell of phosphorus in a lamp was a 
test that a lamp would not blacken. 

For the defence, Dr. Отто HEHNER, examined by Mr. Terrell, said he 
had examined the specification sued on in this case and had gone through 
the whole of the literature which he could find, and he traced phospham 
to the year 1808 or 1809. It was a substance which apparently stood 
great heat without contraction. He did not understand the specifica- 
tion as being one to prevent the blackening of lamps. He had not the 
faintest hint that the patentee stated“ I remove blackening ” or that he 
meant to say “ I mean to use ammonia." What he said clearly was,“ I 
want to do it by means of nitrogen and other gases given off by phos- 
pham. Witness then related at great length the result of his experi- 
ments at Bergmann's factory in Berlin. He had ascertained that the 
blackening was due to tungsten and not to carbon. The black deposit 
was not carbon. 

What is it that can prevent lamp blackening ?—In the first instance, 
to make the lamp as vacuous as you possibly can, get rid of oxygen. and 
get rid of all the gases so far as practicable. Silica worked quite as well 
as phospham.  Phosphorous was the backbone of the manufacture of 
the lamp. 

His Lorpsuip: The patent is worth very little if that is во. 

Witness said that every lamp got black ultimately. 

Cross-examined by Mr. WALTER: He knew that phospham did give 
off gas continuously, as long as it came in contact with moisture or air 
that was moist. Phospham at 150 deg. would react with moisture. Phos- 
pham with water decomposes into a substance which easily furnishes 
ammonia. He had never succeeded in making pure phospham. He was 
told in Berlin that the Bergmann Co. were the licencees under the 
German patent for the use of phospham. All carbon lamps had a 
tendency to blacken. A good lamp lasted 500 hours. The patentee had 
said that in effect the nitrogen came off as an element and not in com- 
bination. He gave alternatives which were utterly incompatible with 
each other. 

Mr. EpwaRD BEVAN corroborated Dr. Hehner. 

Dr. Н. BRESLER, chemist in the lamp factory in the Bergmann factory. 
said that he had examined the filaments after they had been baked, and 
found the amount of carbon was between 0-7 and 0-85. To prevent lamps 
blackening they adopted at the Paris factory working without phospham, 
and exhausted the lamps without red phosphorus, only painting it on 
stem of the lamp. You could not get good lamps with phospham 
only. 

Мг. F. P. Manfroni, works manager at Bergmann’s factory, and 
Dr. J. Schilling, Ph. D., of Heidelberg. also gave evidence. 

The case had not concluded when we went to press. 


Electrica] Co.(Ltd.) v. Thomas, Son & Co. 


Mr. Pollock, Official Referee, has continued the hearing of this action 
for payment of the balance of an account alleged to be duc for electric 
pumping plant, supplied to defendants. Defendants declare. that the 
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machinery supplied waa not satisfactory and was inefficient, that it 
failed to unwater the mine, and in consequence they had suffered con- 
siderable damage. They counterclaimed £30,000 in respect of this 
damage. The evidence already given was reported in THE ELECTRICIAN 
for Dec. 10, 17 and 24, 1909. 

Plaintiff's former manager (Mr. J. Stottner) was now further examined 
on the correspondence. With the conclusion of Mr. Stottner's evidence 
plaintiffs! case finished, and 

Mr. WiLLIAMS, K.C., in opening the defence and counterclaim, said 
plaintiffs entered into a contract with defendants to provide plant 
and machinery to unwater the mine, and it was clear from the evidence 
that, although plaintiffs, under that contract, were to unwater the mine 
in six to ten weeks they did not, as a matter of fact. unwater it in two 
years. If the mine had been unwatered in the contract time defendants 
could have worked the coal when it was at a price which would have 
returned them a very handsome profit. 1f it turned out, and he did not 
see that there could be much question about it, that defendants lost these 
profits owing to plaintiff's default in not carrying out their contract, then 
the matter came down to a question of how much defendants were 
entitled to as damages. There was a suggestion that Messrs. Thomas 
ceased working the mine because they found that they would not be able 
to realise these profits, as the mine was not productive, and that it would 
be more profitable to force their counterclaim against plaintiffs. "There 
was abundance of most valuable coal in the mine, and there was, conse- 
quently, no truth in any such suggestion. 

Мг. W. H. ТномаАз, junior partner in defendant firm was then 
examined, and his evidence was not completed when we went to press. 
His evidence was given to prove that, from the commencement, the 
machinery put down was unsatisfactory in working, the trouble com- 
mencing with the engine and the exciter. The bearings of the engine had, 
he said, to be kept cool by pouring oil over it. There were serious errors 
made (Mr. Thomas stated) in the erection of the machinery, and the 
various attempts to rectify these errors were unavailing. Ап account 
was subsequently received from plaintiffs for £1,035, and he wrote 
declining to make any payment on the plant, on the ground that plaintiffs 
had simply been experimenting in the colliery up to that time. He 
further stated that the water in the drift had been kept down by means of 
steam pumping at considerable cost to defendants, and that plaintiffs 
would have to compensate them for this work. In reply plaintiffs 
stated they were consulting their solicitors in the matter, and intimating 
that the total amount due to them on the contract was at this date 
£1,150. Witness denied that there was any truth in the statement that 
the failures were due to negligence on the part of defendants! men, who 
had been employed for long periods in endeavouring to put matters right. 
They (defendants) had urged that there had been a mistake at plaintiffs’ 
works in the winding of the exciter, and this complaint was met by 
another exciter being installed, while the faulty machine was overhauled. 
On its being re-installed it shortly afterwards failed again, and as a result 
the water in the mine rose very fast and got out of control. Defendants’ 
men had to save the machinery as best they could. Subsequently the 
second agreement which had been put in was entered into by which 
plaintiffs undertook to unwater the mine 
The hearing of the case was not concluded when we went to press. 


Winding-up.—At Manche:ter County Court last week the British 
Westinghouse Co. petitioned for the compulsory winding-up of E. 
Russell & Sons (Ltd.), electrical engineers and contractors, Manchester. 

Dr. Аткімзох (for petitioners) said respondent company had nomin- 
Ally a capital of £5, 000. but only а small amount had been subscribed 
for. The petitioni ug creditors’ debt was £1,368, and the respondents’ 
total trade debts were £2,181. Creditors for £2,070 supported the 
petition. A meeting of sharcholders had passed a resolution in favour 
of voluntary winding-up, but His Honour, Judge Parry, granted the 
petition for a compulsory order. 


BOOKS RECEIVED. 


(Copies of the undermentioned works can be had from The Hlectrictan office, post f. ce. 
on receipt of published price, adding 3d. for books published under 3s., and 5 per cent. 
for books pub:ished nett. Add 10 per cent. for abroad or for foreign books.) 


Stromverteilung. Zahlertarife und Zahlerkontrolle bei städ- 
tischen Elektrizitätswerken und lJberlandzentralen." Edited by 
Carl Schmidt. (Berlin: Julius Springer.) M.2.60. 

Vie Fernsprechtechnik der Gegenwart." By C. Hersen and R. 
Hartz. Parts IX., X. and XI. (Brunswick: F. Vieweg & Sohn.) 
M.2.50. 

Science Abstracts." Index to Vol. XII. Section A., Physics; 
Section B., Electrical Engineering. (London: E. & F. N. Spon.) 


ls. 6d. each. 
„Proceedings of the Royal Society." Vol. LXXXIII. No. 
A502. Series A., Mathematical and Physical Sciences. (London: 


‘Harrison & Sons.) 2s. 6d. 

** Technische Schwingungslehre." 
Julius Springer.) M.6.40. 

“ Matriculation Magnetism and Electricity.” By R. H. Jude and 
John Satterly. (London: University Tutorial Press.) 4s. Od. 


Les Oscillations électriques: Principes de la Télégraphie sans 
fil.” By C. Tissot. (Paris: Doin & Fils.) Fr. 5. 


By Dr. Wilhelm Hort. (Berlin: 
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MUNICIPAL, FOREIGN & GENERAL NOTES. 


1 APPOINTMENTS VACANT AND FILLED. 

А telegraph mechanician is required for the Lagos Railway. 
Southern Nigeria, for two tours, each of 12 months residential 
service, with possible extension. Salary £300 а year. Applications 
to Mr. R. Elliott Cooper, M. I. C. E., and Mr. F. Shelford, M. I. C. E., 1, 
Victoria-street, Westminster, S.W., consulting engineers for the 
West African Government Railways, up to Feb. 23. See an adver- 
tisement. 


A telegraph and electrical instrument inspector is required for the 
Baro Kano Railway, Northern Nigeria, for two tours each of 12 
months’ residential service, with possible extension. Salary £250, 
rising to £300 by annual increments of £10, and free single quarters 
provided at established stations. Applications will be received by 
the Crown Agents for the Colonies, Whitehall Gardens, London, 8.W., 
up to Feb. 21. See also an advertisement. 

A draughtsman is required with at least three' years shop ex- 
perience and several years' drawing office experience in electrical 
generators and motors. See advertisement. 

An office manager is wanted by a London electrical firm with a 
turnover of £10,000 a year. Salary £200, with bonus and profits. 
See an advertisement. 


Mr. C. Hobson has been appointed junior charge engineer at 
Woolwich electricity works. 


Aberdeen.—The Corporation decided on Thursday last to fix the 
price of electrical energy to be supplied to the Aberdeen Suburban 
Tramways Co. at 1-75d. per unit for five years from June 23 last. 
provided the company guarantee a minimum annual consumpt of 
140,000 units. Should the company decline to accept this arrange- 
ment the Corporation will take proceedings to enforce Mr. Patchell's 
award. 


Acton.—The chairman of the Electricity committee (Mr. Monson) 
stated at the last meeting that the amended charges for electricity 
came into force on July 1 last, and the following three months’ 
figures showed that a gross profit was made of £780, but after pro- 
viding for interest and sinking fund thc net deficit was £445. For 
the quarter ended Dec. 31 there was, however, a gross profit of 
£1,903 and a net profit of £679. 


Ashton-under-Lyne.—The Council have received sanction to a loan 
of £1,940 for additional plant for the electricity works. 

Austria-Hungary.—Prague Municipality intend to purchase 20 
motor and 40 trailer tramcars at a total cost of about £38,000, and 
to raise a loan of £83,300 for extensions of their electricity under- 
taking. 

Brazil.—The Ministry of Justico and Home Affairs has been autho- 
rised to spend not exceeding 400.000 milreis (about £45,000) for the 
furnishing, electric lighting, ventilation, &c., of a new police building 
in the Federal district. 


Brixham.—The Council have assented to the application of Messrs. 
R. A. Lister & Co. for a provisional electric lighting order. 


Bury St. Edmunds.—The Council have decided to hire out for 
outside shop lighting metal filament lamps, at £1 per annum for each 
lantern (300 c.p.), and 6d. per unit for current. 

Camberley.—The Council have authorised the Electric Lighting 
committee to engage an independent electrical engineer to report 
upon the electricity supply scheme prepared by Mr. H. E. Mitchell. 

Carmarthen.—At the meeting of the Town Council last week, it 
was stated that the agreement of October, 1907, for the electric 
lighting of the borough has been transferred to the Carmarthen 
Electrio Supply Co. and that the contractors for the generating 
plant, &c., were Messrs. Crompton & Co. uu 

Canada. The Toronto Board of Control have submitted to the Cit y 
Council à report recommending that application be made to the 
Legislature for power to expropriate the Toronton Street Railway 
Co., and to construct and work a further system of surface and 
underground tramways. 

Croydon.—The Tramways committee have increased the salary 
of Mr. H. B. Harris, engineer in the tramways department, to £240. 
and that of the traffic superintendent (Mr. Foster) to £208 per annum. 


Customs Duties.—Under a Law of Dec. 7, 1909, the following goods 
will be subject to a duty of 1 centavo per kilog (18. 11d. per cwt.) 
upon importation into Colombia: Zinc, metallic lead, re-agents for 
laboratory experiments (in small quantities), pumps, dynamos, elec- 
trie motora, transmission wire, apparatus for transmission of power 


774 


THE ELECTRICIAN, FEBRUARY 18, 1910. 


for mining operations, leather and cotton driving belts, fuses for 
mines, iron pulleys, &c. 


Darlington.—The price of electricity supplied to the tramways 
department has been reduced from 134. to Id. per unit. 


Devonport Tramways.—Devonport Council have petitioned 
against the bill of the Devonport & District Tramways Co. 


Dundee.—Two more works were changed over last week to 
electric driving—th» Sycamore Sawmills and the Pearl Steam 
Laundry Co. The latter is now completely driven and lighted by 
electricity, the old boi'er still b2ing retained for heating purpose. 

The date for the formal opening of the new works has now been 
definitely fixed for the 23rd inst., and Prof. J. A. Ewing has been 
invited to perform the opening ceremony. 


Electric Cooking.—A series of demonstrations of the use of ele: tric 
cooking apparatus is being given on behalf of the Scarborough 
Electric Supply Co. 


Exhibitions.—An electrical exhibition will be held at Dordrecht 
(Holland) from April 30 to May 16 next, on the occasion of the open- 
ing of the central electricity station. Electrical apparatus and 
appliances for exhibition will be admitted duty free. Current will 
be supplied free of cost. Inquiries to the Secretaris der Technische 
Sub-Commissie der Tentoonstellung van Electriciteit, Stecgovors- 
loot 37, Dordrecht. 

The first International Chemical, Enginecring and Industries 
Exhibition, and & Naval, Mercantile Marine and General Enginocr- 
ing Exhibition will be held at Olympia, London, from Sept. 1 to 
Sept. 26 next; the second Municipal and Health Exhibition will 
take place at the Royal Agricultural Hall, London, from May 7 to 
14. Particulars from the organising manager, Balfour House, Fins- 
bury-pavement, London, E.C. 

The second Aero and Motor Boat Exhibition will be held at 
Olympia from March 11 to 19. Particulars from the manager, at 
the offices of the Society of Motor Manufacturers and Tradcrs, 
Maxwell House, Arundel-street, London, W.C. 

А Rubber and Allied Trades Exhibition will be held in London 
next year. Some information can be obtained from the organising 
manager, 75, Chancery-lane, W.C. 

An international exhibition of Internal Combustion Motors will be 
held at St. Petersburg from April 17 to June 1. Applications for 
space to the Commission Exécutive de l'Exposition Internationale 
de Moteurs à Combustion Interne, 2, rue Panteleimonskaia, St. 
Petersburg, by Fob. 23. Regulations, &c., can be scen at 73, 
Basinghall-street, London, E.C. 

The Agricultural and Industrial Exhibition which was held at 
Valencia (Spain) last year will be re-opened in May next as а Spanish 
National Exhibition. The British Vice-Consul at Valencia (Mr. E. 
Harker) understands that foreign exhibits will be admitted duty 
free. Particulars from the secretary, Calle Conde Almodovar, 4, 
Valencia, 


Hanwell.—The Metropolitan Electric Supply Co. have notified the 


Council that supply of current in the district will probably be avail- 
able in June. 


Hemel Hempstead.—The Council have assented to the application 
of the Chesham Electric Light & Power Co. for a provisional electric 
lighting order. 


Hendon.—The Council have consented to the proposal of the 
Hendon Electric Supply Co. to erect 12 arc lamps for public lighting 
in the Golder's Green area. 


Hertfordshire.— An agreement has been entered into by the County 
Council with Mr. H. T. Eve for the valuation of all electrical under- 
takings within the county. 


Hornsey.—The Council have approved an extension of the elec- 
tricity supply mains to the Premier Skating Rink at Stroud Green, 
at a cost of about £1,127, the rink company agreeing to take current 
representing £500 for three years. 


Inquest.—At an inquest on Saturday last into the cause of the 
death of an electric hauling plant attendant at Auckland Park 
Colliery, evidence was given by an electrician that there was no live 
wire in the place where deceased was found, or about the machinery, 
and experiments showed that it was impossible to get a shock at the 
machine, but the jury found that the man died from an electric shock. 


Italy.—The communal authorities of Turin have obtained power to 
construct and work an extension of the Ponte Regina Margherita- 
Barriera San Paolo electric tramway to the Corso Racconigi, and an 
extension of the Barriera di Casale-Piazza San Martino tramway to 
the Barriera di Francia, and to make alterations of the Via Carlo 
Alberto and Via San Martino live. 


-- — —— — — — —À 


Light Railway.— An inquiry was held last week into the appliva. 
tion of Bacup Corporation for power to construet a light electric 
railway from the centre of the town to the borough boundary at 
Troughgate, in order to connect up with the Whitworth tramways. 
After hearing evidence the Light Railway Commissioners decided to 
grant an Order. 


London County Council.—On Tuesday it was agreed to lend £7,100 
to Stepney for electric lighting. 

Tramway Erpenditure.—Caypital estimates were approved of £950 in 
connection with the Loughborough Junction-Norwood tramways and 
£1,000 in regard to the reconstruction of the Brixton-Camberwell Green 
tramways. 

Foreign. Contracts.—On the reception of the Highways committee's 
report a discussion ensued on the question of contracts being given to 
English or foreign firms. The arguments were purely of a political 
character, the Progressive party on the one hand contending that by 
the policy of the present Council of only asking English firms to tender, 
the Council had to pay higher prices, as the firms knew that they would 
not have to compete against foreigners, and the Moderates argued that 
British work should be given to British firms. Eventually the com- 
mittee's recommendation to give a contract to an English firm was 
adopted. 

Lowestoft.—The Council last week referred back a recommenda- 
tion by the Electric Lighting committee to apply for a Provisional 
Electric Lighting Order for Pakefield and Kessingland. 


National Electrical Manufacturers Association.— The annual 
general meeting will be held at Balfour House, Finsbury Pavement, 
E. C., on Tuesday, 22nd inst., at 2:30 p. m. 


New York State Water Power. The N.Y. State Water Supply 
Commission are in favour of a State plan of water conservation. The 
water-power now running to waste in the State is estimated at 
1,500,000 H.P., and it is proposed to utilise this for the generation of 
electrical energy. The first work proposed in this direction is the 
construction of à dam at Conklingville, on the Hudson, to convert 
50 miles of the river valley into а storage lake. 


Plymouth.—The salary of tho chief assistant engineer of the elec- 
tricity department (Mr.Hayos) has been increased to £200 per annum. 

On the recommendation of the Electricity committee it has been 
decided that from April I next the charge for current to the Tramways 
committee shall be 134. per unit up to 750,000 units per annum, and 14. 
per unit for all units in excess of that quantity, and also that the chargeto 
private consumers for current for motors shall be 134. per unit up to 
100 units per quarter, and 14d. after. 

Provisional Order Revocation.— Tho Board of Trade have revoked, 
as from Feb. 9, the Pinner, Stanmore, Harrow Weald and Edgware 
Electric Lighting Order, 1906. 


Rugby.—Mr. H. Ross Hooper held an inquiry on Tuesday into the 
application of the Council for permission to borrow £5,500 for the 
electricity department. 

The clerk (Mr. A. Morson) explained that the Council had agreed in 
their contraet with the British Thomson-Houston Co. (who supplied the 
steam power for driving the generating plant) that in the event of the 
load exceeding 200 kw. the Council would provide additional plant and 
apparatus. The load this year and last year had exceeded 200 kw., 
and the company had called upon them to comply with the agreement. 
It was agreed, on the suggestion of the inspector. to pay for meters and 
instruments out of revenue, and the amount of the loan asked for was 
reduced to £5,180. Mr. Hooper said the undertaking had made satis- 
factory progress, and the revenue had not been bolstered up by large 
fictitious contributions for public offices, &c. 

St. Louis (U.S.À.)—Work will soon be begun on the construction of 
а reinforced concrete dam, 5,800 ft. in length, and 37 ft. in height 
across the Mississipi at Keokuk, with & view to the generation of 
electric power for the City of St. Louis. The cost is estimated at 
about £2,500,000. 


Servia.—A report by the Belgian Legation at Belgrade states that 
there is an increasing demand in Servia for electrical apparatus, 
steam engines, rolling stock and all kinds of machinery. 


Venezuela.—Messrs. J. Ariza & Co. have been authorised to con- 
struct a telephone line from Cariaco to Villa Frontado. 

West Ham.—The Architect is reporting upon the Siemens system 
of wiring for Clarkson-street school. The cost of installing electric 
light in the school is estimated at £300. 

Westminster.—The Works committee of the City Council have 
accepted an offer of the Westminster Electric Supply Corpn. to put 
up an experimental installation of 12 metallic filament lamps at the 
west end of Victoria-street, and four flame arc lamps at the east end 
of the famous thoroughfare. The committee have also accepted а 
proposal from the St. James’ & Pall Mall Electric Light Co. to 
erect an experimental installation of flame arc lamps in Sackville- 
street (now lighted by incandescent gas lamps), provided the company 
bear the whole cost of and incidental to the installation. 


Wireless Telegraph Notes.—It is now definitely stated that an 


* outlay of about £70,000 will be incurred in the construction and 
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equipment of the wireless stations to be under State control at 
Sydney (Australia), Doubtless Bay (New Zeland), Suva (Fiji), and 
Ocoan Island—high-power stations; and at Tulgai (Soloman 1в- 
lands) and Vila (New Hebrides)—medium-power stations. О the 
total amount required th» Imperial Government will provide 
£23,334. the Commonwealth £26,863, New Zealand £16,333 and 
Fiji £3,500. It is estimated that the annual expenditure will reach, 
for а continuous service, about £25,000, and for a restricted service 
about £17,000. 

In connection with the reinstatement of the Glace Bay station, 
which was recently burnt out, Mr. Marconi makes the announcement 
that the Marconi Co. propose to construct immediately a new station 
at Winnipeg for the transmission of trans-Contincntal messages 
between that town and Glace Bay. 

It is stated that M. С. Pascoe Grenfell and Mr. L. R. Protheroe, 
representing the British Radio Telegraph and Telephone Co., are at 
Swansea looking for a site for a wircless telegraph station, and that 
they favour a site at Mumbles Head. : 


Wolverhampton.— At the Council meeting on Monday the chairman 
of the Electricity committee (Mr. Gough Allen) referred to the recent 
disastrous fire at the works of Messrs. Bayliss. Jones & Bayliss, and 
stated that shortly after the catastrophe, which for a time threw all 
the employés out of work, the borough electrical engineer and 
manager of the electricity department (Mr. Shawfield) made arrange- 
ments for new machinery to be put down to give continuously 
1,200 H.P. to 1,500 H.P. The scheme suggested by Mr. Shawfield 
was adopted, and men were set to work night and day, with the result 
that a number of the men returned to work on Monday. 


Annual Dinner.— It seems strange to read of “the first annual 
dinner of the staff of Ferranti Limited. This was held at the Grand 
Hotel, Manchestr, on Feb. 4, Mr. A. B. Anderson, managing direc: 
tor, presiding. About 70 members of the staff were present. 

The chairman, in proposing the toast The Ferranti Company,” 
compared its history to that of the firstborn of а fond parent—the fond 
parent being Mr. Ferranti—which contracted an illness. Experienced 
practitioners were brought in—Mr. A. W. Tait und Mr. Arthur Whit- 
taker— who performed an operation. These gentlemen were appointed 
to a medical board " and Mr. Henderson added, and Mr. Anderson 
appointed as head nurse." With the help of the whole board the 
„patient was making a complete recovery. 

The dinnor was followed by a musical programme, and Mr. Muller 
caused some merrimont in singing ‘‘ The Story of a Tin Tack," by 
relating how the electrical gent" blew his main fuse, had a discharge 
to“ earth, broke down his insulation and decided that“ protection“ 
was needed from contact with the point of the tack. The evening 
passed all too quickly and promises well for the success of future 
functions of the kind. 


TRADE NOTES AND NOTICES. 


TENDERS INVITED. 


SaALFORD Corporation invite tenders for supply of materials and 
stores for their electricity department for the year ending March 31, 
1911, including cables, cable accessories, refined Trinidad bitumen, 
cable conduits, stoneware and fibre pipes, asphalte bridges, &c., 
wood troughing, bends, house-service cutouts, electricity meters, 
maximum demand indicators, ammeters, circuit-breakers, switches, 
porcelain cutouts and arc lamp globes, carbon filament glow lamps, 
arc lamp carbons and motor carbon brushes, electric motors and 
motor starters, iron, brass and gunmetal castings, iron and steel 
bars, &c., ironmongery, w.i. tubes and fittings, timber, wood fittings, 
engine room stores, oils, &c. Specifications, &c., from the borough 
electrical engineer (Mr. Victor A. H. M'Cowen, M.I. E. E.). Electricity 
Works, Frederick-road, Pendleton. Tenders to the chairman of the 
Electricity committee by noon Feb. 28. See also an advertisement. 


BRISTOL Corporation Electrical committee invite tenders for supply 
of yellow flame and. white open-type arc lamp carbons, a.c. house 
service meters, arc lamp globes and joint junction and fuse boxes. 
Copies of specification and tender forms from the city electrical 
engineer (Mr. H. Faraday Proctor, M.Inst.C. E., M.L E. E.), Temple 
Back, Bristol, to whom tenders by 10 a.m. March 8. See also an 
advertisement. 


DvuBLIN Corporation is prepared to receive tenders for supply of 
arc lamp carbons. Specification, terms and conditions, and form of 
tender from the City Engineer, City Hall, Dublin. "Tenders to the 
town clerk (Mr. Henry Campbell), City Hall, Dublin, by 23rd inst. 
See also an advertisement. 


The Lighting committee of DuBLIN Corporation require tenders 


for supply of extra high-pressure and low-pressure cables (a) de- 


livered at Fleet-streot stores, (^) laid complete. Specifications, con- 


| during 12 months ending March 31, 1911. 
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ditions and tender form from the City Electrical Engineer, Flect- 
street, Dublin. Tenders, addressed to the chairman of the Liglit- 
ing committee, by March 2. See also an advertisemen'. 

Tenders are invited for the supply and delivery of one dust 
extractor (electrically driven) to the Postmester-Genera!'s Depart- 
ment in QUEENSLAND. Tender form may be obtained from the 
Commonwealth Office, 72, Victoria-street, London, S.W. See also 
an advertisement. 


Tenders are invited for the supply of 17 cordless switchboards to 
the Postmaster-General's Department in Tasmania. Tender forms 
and specifications from the Commonwealth Office, 72, Victoria-street, 
London, S.W. See also an advertisement. 


Tenders are invited for the supply of 1,640 tubular iron and steel 
poles to the Postmaster-General's Department in Victoria. Tonder 
forms and specifications many be obtained from the Commonwealth 
Office, 72, Victoria-street, London, S.W. See also an adversisement. 

The Tramways committee of MANCHESTER Corporation invite 
tenders for veterinary services, and for the supply of general stores 
during the year ending March 31, 1911, including motor and con- 
troller parts, armature and field coils, resistances, motor and gear 
cases, trolley standards and poles, lamps, car switches, bells, conduit 
tubing, telephones and testing instruments, insulating material, 
carbon brushes and carbons, overhead equipment material, trolley 
heads, trolley wheel bushes and spindles, lightning arresters, power 
and lighting cable, bell wire, copper, brass, steel and iron wire, gal. 
steel cable, &c., lubricants, oils, paints, varnishes, &c., globes and 
lamp glasses, porcelain and brownware insulators, &c., rubber 
goloshes, gloves, leather belting, &c., workshop and machine tools, 
permanent way tools, lamps, buckets, car brass furniture, sundry 
ironmongery, iron and steel, bolts, screws, &c., car axles and wheel 
tyres, pinion and gear wheels, castings, trolley cord, &c. Forms 
of tender, &c., may bo obtained from Mr. J. M. McElroy, 55, 
Piczaldille, Manchester. Tenders to Chairman of Tramways 
committee, 55, Piccadilly, Manchester, by 10 a.m. Feb. 22. 


CARLISLE Corporation invite tenders for the supply of two 500 kw. 
reciprocating steam-engine-driven dynamo sets, complete with 
ejector condensers. Copies of specification and forms of tender 
may be obtained on and after Feb. 14 from the city electrical engi- 
neer (Mr. S. T. Allen), to whom tenders (endorsed Contract No. 9) 
ато to be delivered by March 1. | 


Lonpon Coanty Council require tenders by 11 a.m. Feb. 22 for 
the roadwork and platelaying in the construction of tramways on 
the underground conduit system in Mitzham-lane and Southcroft- 
road and in Wimb!‘edon-road (equivalent to about 3:63 miles of 
single track). Specifications, &c., from the Chief Engineer, County 
Hall, Spring-girdens, S.W. | 

LEEDS Corporation invite tenders for the supply of the whole or any 
portion of about 30,000 tons of steam coal (small slack, smudge or 
similar material) required for the electric lighting department during 
the year ending April 30, 1911, and for the supply of various goods 
for the department during the year, including iron and steel bars, 
angles, plates, &c., gunmetal, copper and iron castings, bolts, nuts, 
screws, &c., w.i. tubes, fittings, &c., copper bars, strips, plates, wire, 
&c., lead and other plumbers’ material, tools, tinners'. and iron- 
mongers' sundries and engineers' furnishings, oils, paints, varnishes, 
&c., cotton waste, &c., wipers, ropes, twines, &c., i.r. covered cables, 
mains boxes and fittings, jointing and insulating materials, electric 
lamps, fittings and sundries, alternating current wattmeters (1,200), 
&c. Schedules from the manager, Mr. H. Dickinson, 1, Whitehall- 
road, Leeds. Tenders to the town clerk (Mr. Robt. E. Fox), Town 
Hall, Leeds, by 10 a.m. Feb. 28. 


The Tramways and Electricity committee of BELFast Corporation 
invite tenders for 12 months' supply (ending March 31, 1911) 
of various stores and materials, including lubricator and gauge glasses, 
packings, oils, rubber goods, firebricks, &c., tools, incandescent 
lamps, arc lamp carbons, galvanised wire and asbestos goods; 
trolley wire and overhead line material, refined Trinidad bitumen, 
bitite strip, prepared tape and rubber tape for joints, joint box com- 
pound, fuse-wires, wood troughing, c.i. street box frames and 
covers, glazed stoneware conduits, c.i pipes, lighting feeder and 
section pillars, glazed stoneware cable bridges, copper cable con- 
nectors, electricity meters, maximum demand indicators, automatic 
time switches and house service cut-outs. Form of tender and 
further particulars from the city electrical engineer (Mr. Thos. W. 
Bloxam, M.Inst.E.E.) Tenders to the Town Clerk, City Hall, 
Belfast, by 10 a.m., Monday, Feb. 21. 


The Tramways and Electricity committee of BELFAST Corporation 
also invite tenders for supply and delivery of l.t. insulated v.b. cable 
Specification, with 
form of contract, from the city electrical engineer (Mr. Thos. W. 
Bloxam, M.I.E.E.) Tenders to the Town Clerk, City Hall, Belfast, 
not later than 10 a.m. Monday, Feb. 21. 
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Sr. Pancras (London) Borough Council invite tenders for the supply 
of arc lamp carbons; delivery to be made as required. Copies of 
specification, conditions of contract, &c., from the electricity depart- 
ment offices, 57, Pratt-street, Camden Town, N.W. Tenders to the 
town clerk (Mr. C. Н. F. Barrett) by noon Monday, Feb. 28. 


Tenders are invited by HEREFORDSHIRE County Council for the 
installation of a system of fire alarm bells at the training college. 


Plans and specifications may be seen at the Shire Hall, Hereford. | 


Tenders, addressed to the County Education secretary, Mr. John 
Wiltshire, Education Offices, Shire Hall, Hereford, by Feb. 20. 


ВАТТЕВЗЕА (London) Council want tenders by Feb. 28 for arc 


lomp carbons, meters, Nernst and incandescent lamps. oils, &c. | or th 
` electric lighting of the new premises of the I. E. E. on the Victoria 
: Embankment at £1,018. 


Forms of tender from the Electrical Engineer, Lombard-road, 
Battersea, S.W. 

Tenders are invited for wiring and supply of incandescent lamps, 
fittings, &c.. in connection with the electric lighting of the exhibition 
buildings, Old. Hall-lane, Rusholme, MANCHESTER. Specification, 
&c.. from Mr. W. Davenport, Ridler- place. Holland-street, London, S. 


LEEDS Tramways committee want tendors by 10 a.m. Fob. 24 for 
supply of rails, soleplates, fishplates, points, &c. Forms of tender, 
&c., from the General Manager. 


HESTON AND IsLEWorTH Council want tenders by March 1 for 
electric cables, troughing, boxes, electricity meters and sundry elec- 
trical supplies. Forms of tender from the Surveyor, Hounslow. 


FuLHAM (London) Guardians want tenders by 2 p.m. Feb. 24 for 
electrical and engineers' requisites. 


FuruaM (London) Council want tenders by 4 p.m. April 2 for 
electrical and general stores. i 


PApDINGTON (London) Council want tendera by Feb. 26 for suppiy 
of electric lamps and shades, lamp columns, &. . 


LEEDS Property Committee want tenders by March 7 for 12 
months’ supply of electrical fittings. Particulars from City Enzinee: 


TEcuctn (Roumania) Municipal Council want tenders by March 28 
for erection of electricity works. Upset price £20,000. The plant 
will include two 160 н.р. Diesel engines. 

The Ministry of Public Works (CONSTANTINOPLE) will receive 
tenders until Feb. 28 for a concession for the construction and work- 
ing of an elcctric tramway between Niaousta town and station. 


TENDERS RECEIVED AND ACCEPTED 


London County Council have accepted the following tende rs :— 

Bolekow, Vaughan & Co., for track rails and fastenings £21,065. (Five 
tenders received, varying from £21,065 to £31,010. Engineer's estimate 
£20,340.) 

P. & W. Maclellan for, slot rails ‘and conductor tees, £12,386. 5s 
(Three tenders received, from £12,386. 5s. to £13,004. Chief Engineer’ 
estimate £11,668.) 

(Bolckow, Vaughan & Co., are to be allowed to sublet to Guest, Keen & 
Nettlefolds, or other approved firms, the bolts! and nuts, and P. & W. 
Maclellan to sublet the manufacture of the slot rails and conductor tees to 
the North Eastern Steel Co. or other approved firms.) 

Hurst, Nelson & Co. for 10 double-deck tramcar bodies £3,550, and 10 
sets of swing bolster trucks £1,137. 10s.,and the British Westinghouse Co. 
for electrical equipments for same, and assembly of cars £3,322. 10s., and 
for 10 sets of magnetic brake equipments, £570. 

. Hadtields Steel Foundry Co. for special -trackwork for renewa ls, 
£14,432. 10s. 

Spagnoletti, Ltd. for additional switch for Elephant & Castle Sub- 
station, £120. 

Everett, Edgcumbe & Co. for test room instruments for central car 
repair depot, £108. 4s. | 

Hurst. Nelson & Co. for roofing eanvas, 4d. per square yard. 

W. Griffiths & Co., and Fry Bros. for Guernsey granite sets for tram- 
Ways. 

The Education committee of London County Council have ac- 
cepted the tender of Johnson & Phillips, at £236. 10a., for wiring 
the Cow-lane school, Rotherhithe. There were nine tenders, ranging 
in amount from that of the accepted tender to £590. 

Hammersmith (London) Council has accepted the following 
tenders: — 

(reneral Electric Co., circuit breakers, £21. 10s. ; Universal Electric 
Mfg. Co., fuseboard, £16. 18s.; G. Ellison, switches for motors, 
£67. 8s. 6d. ; British Electric Transformer Co., hiring to Council six 
100 kw. transformers (three-phase), £280 for period of Exhibition. 

We are informed that the Calcutta Electric Supply Co. have 
placed an order for a 1,000 kw. Willans impulse disc and drum“ 
type turbine. Bridlington Corporation have also placed an order 
for a 350 kw. machine of the same type. 


The Metropolitan Asylums Board have accepted the following 
tenders :— 

Electric Contracts & Maintenance Co., extension of telephone at Juyce 
Green Hospital, £13. Is. 6d.; J. W. Fryer & Co., installation of electric 
light in disinfector house, North-Eastern Hospital, £10. 115. 


Carlisle. Electricity committee have accepted the tender of the 


British Insulated & Helsby Cables for the supply of cables at 


` £1,127. 168. 7d. ; and that of Albion Clay Co. for the supply of cable 
‚ ducts at £428. 1s. 9d. | 


Clacton Council have accepted the tender of the Electrical Appa- 


| ratus Co. for meters (13 amperes, 19s. 6d. each ; 5 and 10 amperes, 


£l. 7s. each; 25 amperes, £l. 118. each; prepayment, З and 5 
amperes, £1. 15s. each). 


Brighton Lighting committee have accepted the following tenders : 
British Westinghouse Co., oil switch, main, and exciter panels 


‚ £333. 10s. ; Wilson Hartnell & Co., motor-driven, three-throw oil pump 


£215; Mather & Platt, motor-driven centrifugal circulating pump, £79. 
Messrs. Drake & Gorham have obtained the contract for the 


Sunderland Council have accepted the tender of the British 
Insulated & Helsby Cables for supplying and laying e. h. t. feeder 


cable. 


Lowestoft Council has accepted the tender of W. Lucy & Co., for 
house cut-outs, at 2s. IId. and 5s. 5d. each; and that of Siemens 
Bros., Dynamo Works for annual supply of meters. 


Worksop Council have accepted the tonder of the Craig Park 
Electric Cable Co. for cables at £418. 3s. 6d. 


Berkhamsted Guardians have accepted the tender of Grace & Son 
for telephones from the Workhousc to the doctor's residence, at £21. 


Hampstead (London) Council have accepted the tender of Pryke 
& Palmer for the annual supply of engineers' stores. 


Bermondsey (London) Council have accepted the tender of Siemens 
Bros. Dynamo Works for feeder panels at £91. 


Rail Welding Contracts.—Thermit Ltd. have a number of tramway 
rail welding contracts in hand. 

Besides welding the whole of the rails on the newly electrified system 
at York, contracts are in hand for Wallasey and Bolton municipal tram- 
ways, Metropolitan Electric Tramways (per Messrs. Dick, Kerr & Co.), 
L.C.C. (Woolwich-Eltham, per Messrs. Alex. Stark & Sons), and the 
Gateshead tramways (per Messrs. W. Griftiths & Co.). The Thermit 
joint has also, we are informed, been specified for the Linthwaite (Hud- 
dersfield) and Whitworth tramways. Many other systems are carrying 
out welding with their own staffs. 

Osram Lamps.—The tender of the General Electric Co. has been 
accepted for the supply of Osram lamps for the current year to the 
Metropolitan Railway Co. 

BUSINESS NOTICF. 

Messrs. Nortons (Tividale), Ltd., colliery equipmont specialists. 
have opened a London office at 145, Cannon-street, E.C., which will 
be in charge of Mr. C. J. Seaman, M. I. M. E., until rocently gencral 
manager and managing director of Heenan & Froude (Ltd.). 


Patent Development.—The owner of patont No. 2,877/1907, re- 
lating to Improvements in galvanic cells," advortises that he desires 
to negotiate for the manufacture and sale of the invention in Great 
Britain. Inquiries to Messrs, Abel & Imray, Birkbeck Bank-cham- 
bers, London, W.C. | 

Premises to Let.—Some particulars are given in an advertisement 
of a freehold corn mill (Newstead Mill, with convenient stone built 
residence, farm buildings, &c.), which is for sale by private treaty 
(or, failing that. by public auction on a date to be subsequently 
announced) The mill is within 1 mile of Stamford, which is served 
by three lines of railway. Water-power (from the river Gwash) is 
available, and electric power can be obtained from the local elec- 
tricity works. Further particulars from Messrs. Stapleton & Son 
solicitors, Stamford, or from Messrs. Walton & Lee, 10, Mount-strect, 
London, W. 


B.T.H. Meters.—It having been brought to the attention of the 
British Thomson-Houston Co. (Ltd.) that certain statements are 
being made to the effect that the B.T.-H. type М.Н. mercury meter 
for continuous-current circuits, and types A.C.T. and К.Н. for 
alternating-current circuits, are manufactured abroad, they desire to 
state that these meters are manufactured at their works at Rugby. 
and any report to the contrary is false. 

Commercial Company's Souvenir.—To commemorate the Silver 
Anniversary of the Commercial Cable Co. a well-illustrated pamphlet. 
showing exterior views of the company's premises in different parts 
of the world, the company's two cable-laying and repairing vessels. 
a sketch map of the cable routes, &c., has been issued, and makes 
an excellent souvenir of an event of the highest importance in con- 
nection with the worlds telegraphs. 


CATALOGUES, &c. 

TECHNICAL CONSIDERATIONS IN CONNECTION WITH A.C. POWER 
MEASUREMENTS.—We have received from Messrs. Everett, Edg- 
cumbe & Co. (whose address is now 117, Victoria-street. Westminster. 
S.W.) а copy of a shect recently issued by them which deals with 
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certain technical considerations in connection with alternating- 
current power measurements. This sheot, Messrs. Everett, Edg- 
cumbe feel sure, will be extremely useful to any person who has in 
hind the design and general outlay of switchboards for use on 
alternating-current circuits. The information given deals with the 
correct methods of connecting up both watt metors, power-factor 
indicators and idle current indicators, but is free from mathomatical 
symbols. The particulars given are, of course, applicable to the 
majority of watt meters. power-factor indicators and idle current 
indicators now on the market, and should, therefore. prove extremely 
useful. 

ZONE DyNaMos AND Morors.—Messrs. Newtons, of Taunton, have 
issued their 1910 catalogue, which should be useful to overy electrical 
engineer and contractor. Tt is one of the most compact and usoful 
lists we hive had under notice for some time. Messrs. Newtons will 
forward a copy to any of our readers on request. 


STEAM SrECIALITIESs.— The Yorkshire Boiler Co. send a cataloguc 
dealing with thoir various steam specialities. These include the 
Yorkshire boiler, Leeds feed-water circulator, fuel combustion in- 
dicator and torpedo smoke proventer. Sufficient technical informa- 
tion is given in describing all these specialities to render the pamphlet 
of service to steam users. 

A.E.G. SpECIALITIES.—The A. E. G. Electrical Co. have issued an 
abridged catalogue dealing with their apparatus. It contains brief 
details and illustrations regarding practically every piece of electrical 
apparatus, from large size dynamos to small size desk fans. The 
book is compact and of convenient size, and should prove useful as а 
sort of index to the larger catalogues issued by thc firm on special 
subjects. 

LirriNü MACHINERY.— Messrs. Herbert Morris & Bastert, Lough- 
borough, forward a pamphlet dealing with lifting machinery. special 
attention being paid to pulley blocks, The information is given in 
useful form. 

RoLLER BEARINGS.— The Empire Roller Bearings Co. send us a list 
dealing with their now standard roller bearings for trucks and 
waggons. This list is supplementary to the company's bearings 
catalogue. 


CaARBORUNDUM.— The Vincit Co. have issued а new catalogue 
dealng with carborundum and electrite grinding articles. Copies 
will be sent to persons interested. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


A meeting of the creditors of the Phosphor Bronze Co. (Ltd.) 
took place on Tuesday at Bankruptcy-buildings, London. The 
Assistant Official Receiver presided. 

In his opening remarks the chairman said the statement of affairs 
which had been issued showed that, so far as the creditors were con- 
cerned, their interests in the company’s affairs were well protected. 
It had been proved that the company had a good business. and that with 
careful management and the introduction of some further capital it 
could be profitably continued. Besides the amounts owing to the 
creditors there were sufficient assets to leave a substantial sum over for 
the shareholders, who would meet together immediately after the 
present meeting and discuss their position and the affairs of the company 
generally. Proofs of debt sent in, including a secured creditor, amounted 
to £9,016. 15s. 10d., and there were ample assets to cover all liabilities. 

The business of the meeting was to elect an outside liquidator, and 
the names of Mr. Maurice Jenks and Mr. Stephen P. Child were sub- 
mitted, with the result that Mr. Child was appointed. 

It was further proposed that there should be à committee of inspection, 
The following names (three creditors and two shareholders) were sub- 
mitted and approved :—Messrs. Arthur Austin, Arthur Keeling and 
John Rae (McKechnie Bros.), for creditors; Messrs. Martin Musgrave 
and J. B. Garnham, for shareholders. 

It was stated in the course of the proceedings that the company's 
business had been carried on by Mr. Jenks, acting on behalf of the 
debenture-holders, from Aug. 25 to Dec. 21, and also during Mr. Child's 
short period of special managership, at a profit on the business trans- 
acted. "The chairman said the main question at issue was that of intro- 
ducing further capital, and he understood that several proposals had 
been made and would be duly considered. 

At Huddersfield Bankruptcy Court on Monday the adjourned 
examination of Harry Graham, electrician, &c., of Albion-strect, 
Hudderstield, took place. 

Additional aecounts showed an increase of liabilities from £357 to 
£454. Debtor said certain items had previously been omitted because 
his wife had said she would pay them. Losses on contracts had been 
increased from £166 to £246. He made a loss on all his contracts last 
year. He had surplus assets of £160. Examination closed. 


Alfred Ernest Felgate and Wm. Storey, electrical engineers, 10, 
Queen Victoria-street, Reading, have been adjudicated bankrupt. 
The first meeting of creditors will tako place on Feb. 23 at 14, Bed- 
ford-row, London, W.C., and the publie examination on March 10 
&t the Assize Courts, Reading. 
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Creditors of the Harris Patent Feed Water Filter, Ltd. (in liq.) ате 
requested to send their names and address on or before March 31, and 
particulars of their debts or claims, to Mr. A. E. Usher, West Sunni- 
side, Sunderland. 


The examination of Saml. E. Smith electrical engineer, Lincoln, 
was resumed on Thursday last, and was again adjourned. 


The statement of realisation of the estate of Geo. Н. Hale and 
Alfred H. Hale, trading as Hale Bros., wholesale electricians, 1506, 
Upper Thames-street, and 39c, King William-street, London, E.C., 
has resulted in a final dividend of 4d. in the pound (making 10d. in 
all), which ean be obtained from Messrs. J. R. Woodley & Co., 39, 
Wood-street, Cheapside, E.C. The total amount distributed to 146 
creditors on claims of £3,539. 6s., is £147. 9s. 6d. out of a total 
realisation of £640. 3s. 8d. 


A supplemental dividend of d. is payable any Wednesday or 
Thursday at 128a, Queen Victoria-street, London, E.C., to the 
creditors of W. Leslie, electrical engineer, of H.M. Prison, Brixton, 
formerly of 22, Bangalore-street, and 1, Dryad-road, Putney, Lon- 
don, S.W. 


A mecting to receive an account of the winding up of the Okonite 
Co. (Ltd.) will be held on March 14 at 56, Moorgate-streot, London, E.C. 


A meoting to receive an account of the winding up of the Simms 
Magneto Co. (Ltd.) will be held on March 11 at Messrs. J. B. Fur- 
chase's, 14, Regent-street, London, S.W. 


PATENT RECORD. 


APPLICATIONS FOR PATENTS. 


Nore. —The undermentioned Applications (except those marked t) are not open to 
public inspection until after acceptance of Complete Specifications. Those marked * are 
open for inspection 12 months after the date attached to them, tf they have not been published 
previously in the ordinary course. Names within parentheses are those of communicators 
of inventions, When complete Specification accompanies application, an asterisk is affixed. 


January 1, 1910. 
Portable telephones and electric batteries therefor. 

40 Jenkins. Change-over switches, auto starter switches, and such like. 
65 SriIIE. Relays for telephone or other weak current apparatus. 
applied for, 12/1/09.)*t 

APposTOLoFF & KARAVODINE. 
71 Koopman. Electric welding.* 
January 3, 1910. 
94 SPIELMANN. Currer.t meters of the oscillograph type. (Addition to No 22,522/09.) 
101 Wits & JouNsoN. Electromagnetic signalling devices for selectively operating 
two cr more alternate signals or indicators using one live wire and earth or two 
wires only. 
150 PRANGNELL. 


1 Dickson, 
(Date 


Electrodes for secondary batteries. 


Fittings for electric lamps and the like. 
January 4, 1910. 
197 FEssENDEN. Signalling by electromagnetic waves. (Date applied for, 18/1/09.) 
205 AnsELL. Starting switches for electric motors. 
B.T.-H. Co. (G.E. Co., U.S.) Protective devices of the type known as lightning 
arresters. 
212 Brin. Combined adiustable support and contact device for electrically-driven 


fans. 
January 5, 1910. 
255 KERsHAW. Arc lamps. 
282 EDWARD, MAIRHOFEN & STEIN. Devices for making temporary electric contacts. 
292 Yeo. (Percy A. Robertson. South Africa) Trolley poles for electric cars. 
January 6, 1910. 
339 LoNcGrFoRDp. Sparking plugs. 
349 & 350 Krause. Metal filament lamps having filament carriers arranged elasti- 
cally. (Date applied for, 5/7/09. Application No. 22,458, dated 2, 10, O02.) “ 
361 BAKER. Electrical transmission and reception of signals, drawings, photographs 
and the like. 
380 FiLLioL. Field-magnets for electrical machines. 
382 Hanpcock, Dykes, NALDER Bros. & THompson, & NALDER. 
indicators. 
383 MARINO. Manufacture of electrodes for primary and secondary batteries and 
for use in electrolytic apparatus. 
402 Lamkin & HUNTER. Switches for electricity and gas. 
January 7, 1910. 
408 Lucxow. Electrolytic manufacture cf salts of heavy metals.“ 
415 Eskricce. Device for attaching reflectors or shades to electric lamp-holders. 
422 Davis. Mouth-pieces of telephones. 
435 BOWDEN & Jacks. Electricity meters. 
436 HALL & LoNcsTArFF. Couplings, clips, or jointings for canvas, rubber, flex. ble, 
metallic or other tubing and also electric cables and fittings. 
457 MaRsHALI. Electric hoists.* 
466 & 467 Siemens Bros. & Co. & Riser. Telephone apparatus.“ 
472 WINTERBOTTOM. Lamp-holders. 
MM 


January 8, 1910. * 1i 


January 10. 1910. | 
Alarm and indicator for electric lighting and motor circuits. 
Alternating-current electromagnets. 
Driving of single-phase motors. 


Maximum demand 


568}Вүкме. Batteries.“ 


616 JENKINS. 
620 ORTON. 
645 Axt.-Ges. BROWN. BOVERI ET CIE. 
applied for, 5/4/09.)* 
649 Lynpon. Systems of electric generation, distribution and control.“ 
671 TuHoMrsoN. (Morse Code Signal Co., U.S.A.) Electromagnetic devices.“ 
672, 673 and 674 Мог АСЕК & HATLANEK. Electrical induction smelting furnaces 
(Date applied for, 1/3/09.) 7 
January 11. 1910. 
687 Crust. Diaphragm and plunger enclosed electrical contact maker. 
722 FARRELL. Electric motor.* 
727 CowrER-CoLES. Electro-deposition of metals. 
747 & 748 HEIMANN & SCHAEFFER. Arc lamps in series with incandescent lamps. 
(Date applied for, 13/1/09.)*t 
752 NasH & WESTERN ELECTRIC Co. Electricmagnetic relays. * 
776 Simpson. Generation of electric energy and apparatus therefor. 
January 12, 1910. р 
Off and on electric door switch. г 
Switches, - 


(Date 


788 Sapp & HAYWARD. 
ЗОО Brooxs & ALSTON. 


p. 


= 


SPECIFICATIONS PUBLISHED. 


1908 SPECIFICATIONS. 
12.361 RoBERTS & Rosperts. Electrically-actuated pumps. (Post dated Jan. 11, 1909.) 
21,398 Epmonps & McKenzie & HoLLAND. Electrically operating or controlling rail- 
way or tramway points, bars, frogs, signatis, and such like appliances. (Post- 
dated, 26;3.09.) 
25,892 PALMER. Electric light signs. (Cognate application, 12,304/09.) 


1909 SPECIFICATIONS. 
91 THOMAS & Hinge. Automatically-operated electric organs. 

142 Hirst & WoLFRAM (TUNGSTEN) METAL FILAMENT Lamps. Electric incandescent 
metal filament lamps. 

194 DRYSDALE. Electric coupling. 

272 SANDERSON. Make-and-break devices for electrical purposes. 

370 PEAKE & CAMBRIDGE SCIENTIFIC INSTRUMENT Co.  Thermo-electric pyrometers. 

442 CRAVEN. Regulating or maintaining a constant voltage in the circuits of electric 
lighting, heating or other systems. 

693 WALKER. Dynamo-electric machines. 

758 Lake. (Е. Bissel Co.) Electric motors. 

784 Dutton & McKenzie & HOLLAND. Signalling and interlocking for railways and 
tramways. 

1.031 Conaty. Axle boxes of electrically-propelled cars running on rails. 

1.263 51ммз & Simms Mra. Co. High-tension maeneto-electric apparatus. 

1.813 Hanisch & RES!tNA BOGENLAMPENFABRIK Ges. Arc lamps. 

1,896 YEARNEAU. Rent-collecting means for telephone service, 

2.176 Siemens Bros. Dynamo Works. (Siemens Schuckertwerke Ges.) Controlling 
сш motors for regulating the speed of ships’ screws, ventilating fans, and 
the like. 

2.595 ScuRopER. Electric driving mechanism for clocks. 

2,933 Fox & RaAiLLEss ELECTRIC TRACTION Co. Electric traction systems. 

3,139 BgicHER. Electric tumbler switches. - 

3814 Denny & Јонмѕом. Electrical torsiometer. 

3.877 Tucker. Electrical switches. 

4.173 Aitken. Electric switches for telephonic and other purposes. 

4,550 Bayuiss. Metallic conduits. 

6.161 Rurzkv. Electric insulators. 

6.317 Day & WiEsENGRUND. Production of electric power. 

6.872 B.T.-H. Со. (С.Е. Co.. U.S.) Electrolytic cells. 

7.005 BowpEN, Rorinson & Jacks. Electric prepayment meter mechanism. 

7,705 SCHMAHL & ARMoRDUCT Mra. Co. Armoured conductors for portable electric 
appliances. 

— 


COMPANIES' MEETINGS AND REPORTS. 


— ЈЕУ оакаъ аьа 


St. James! & Pall Mall Electric Light Со. (Ltd.) 


The ordinary general meeting of this Company was held on Tuesday, 
Mr. WALTER Lear (Chairman of the Company) presiding. 

The GENERAL MANAGER and SECRETARY (Mr. Frederic J. 
Walkor) read the notice calling the meeting and the auditors’ report. 

Th» CHAIRMAN said: Gentlemen, we have had the satisfaction 
and advantage of a whole year free from the deplorable waste of energy 
involved in Parliamentary opposition to schemes which promise a great 
deal more than they are ever likely to perform; and our officials have 
been able to devote themselves, with excellent results, to the internal 
organisation of our business and the improvement of our plant, in order 
that we may keep pace with the ever-advancing development of the 
electrical industry. There is one thing which I should like to mention 
before I come to the accounts. The shareholders are no doubt aware 
that Parliament in 1908 sanctioned certain Acts, which were intended 
to remove the disability of what is known as the“ association " clause 
in the provisional orders of the several London electric supply com- 
panies, and empower any two or more of them, with the approval of 
the Board of 'Trade, to enter into and carry into effect any agreements 
for mutual assistance or for association with each other for the purpose 
of: (1) The giving and taking of a supply of electrical energy and the 
distribution and supply of electrical energy so taken. (2) The manage- 
ment and working of the generating stations or of any part or parts of 
the several undertakings of the contracting companies. (3) The appro- 
priation and division of receipts arising under and the provision of 
capital required for carrying into effect any such agreements. In 
accordance therewith, this Company has submitted to the Board of Trade 
a provisional agreement with the London Electric Supply Corpn. to 
authorise the two companies to enter into arrangements on these lines. 
I need hardly point out that the association of these companies would 
enable them to carry out their statutory obligations to the public at a 
reduced cost, as the present method of a dual capital expenditure for a 
single district is no longer required, whilst the interests of the consumers 
would be entirely safeguarded. The question is still under consideration 
by the Board of Trade. 

The results of the year may be briefly summed up as follows : While 
our revenue has dropped by £3,229, or 2-7 per cent., we have made a 
saving on costs of 43.399. We have, therefore, actually done better 
thin last year. But we have found it necessary to set aside an amount 
for depreciation exceeding our usual provision by about £4,500. After 
doing this, and passing £3,500, as in 1908, to credit of the contingency 
fund, we are able to pay the same dividend and to carry forward to next 
year the sum of £2,025. On each of these points I have something to 
siy. In all other respects the figures differ so little from those of the 
preseding account that I need not call your special attention to any of 
them. The fall in revenue does not imply any material diminution of 
oatpat. The units sold. 9.501.433, are practically tho same as for last 
voir. But in this total there is a loss of about 3] per cent. on th? higher 
priced units, those sold for lighting, against an increase of about 20 per 
cent. on the lower priced, those sold for power. This means a loss on 
the average price obtained per unit, which has, in fact, fallen from 
3:026d. to 2-95d., or just 24 per cent. The increased demand for power 
gives us great satisfaction. It affords tangible proof of the energy of 
our staff in pushing our business in the direction where at the moment 
expansion may best be sought; and I should like to express our par- 
ticular thanks to Mr. Walker, whose efforts in this direction have bene- 
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fited not only our own Company, but the whole electrical industry of 
London, in our common endeavour to bring the advantages of electricity 
home to the consumer. The falling off in the lighting revenue is, of 
course, due to the steadily increasing use of the metal filament lamp in 
place of the less efficient carbon filament. On this subject I have 
already spoken to you more than once, and I see no reason to alter the 
opinion which I have previously expressed, that while causing for a time 
a loss of revenue, the cheapening of cost to the consumers will in the end 
be a benefit to us by putting us in а more favourable position to meet 
the competition of modern methods of gas lighting. It may interest 
you to hear that our officials, who have now had opportunity to form a 
good estimate, are of opinion that we are about half-way through the 
change from carbon to metal filaments; in other words that it will take 
two years more before the change is complete. During these two years 
we must expect a further fall in revenue, and then we may reasonably 
hope that our normal rate of increase will be resumed. This fall in 
revenue may be met in two ways. Опе, the more obvious, but in our 
opinion the less desirable, is by increasing our charges. To this we do 
not propose to have recourse except in one small point. The output for 
power has now reached a point where, as I foreshadowed two years ago, 
we think that a reasonable increase is justified. We have accordingly 
advised our power users that from Jan. 1 of this vear a charge of 7s. 61. 
per quarter per rated horse-power will be made for motors, in addition 
to the flat rate of ld. per unit, in all cases where the work is of a1 
intermittent nature. I am glad to say that, owing to the excellent 
relations which we have at all times maintained with our customer:, 
this has been accepted by them. The other and preferable method is 
by reduction in the cost of generation and distribution through the con- 
stant improvement of our plant and the adoption of the most approved 
methods in every branch of our business. The saving of over £3,000 in 
our costs for last year is evidence of what we are already doing in this 
way. You will have noticed in the accounts of the Central Co. an 
addition of some £67,000 to capital expenditure during 1909. This has 
been employed in an extension and improvement of our station a“ 
Grove-road. New turbo-generators have been added, with their proper 
complement of condensing plant, во that the exhaust steam which was 
previously wasted is now utilised to the fullest extent, with the result 
that the consumption of steam per unit generated has been reduced by 
no less than 40 por ceat. At the sam? time new boilers have been 
erected, furnished with mechanical stokers, by means of which bitu- 
minous coals can be burnt in place of the more expensive Welsh coal, во 
that we have a wider market with a large saving of costs. The new 
plant was in full use only for the last quarter of the year 1909, so that 
we may confidently look for a further saving in 1910 from this source 
alone. We do not, however, rest content with this. Our manager and 
engineer have advised us—and we concur in their advice—that the tim? 
has come when a further material saving can be effected by boldly 
scrapping a certain portion of our plant, both here and at Mason's Yard, 
in order to place both our stations on the most modern and efficient 
footing. 

We propose, therefore to remove the whole of the steam generating 
plant from the Mason's Yard station, which we shall in future use as а 
transformer sub-station for high-tension supply. Our space at Mason'e 
Yard is too small to accommodate the large steam units which are now 
necessary for economical generation. By using it for conversion only 
we shall be able to make full use of our improved plant at Grove-road ; 
and at the same time we shall provide a large reserve to guarantee our 
customers against any risk of interruption from any accidental disable- 
ment of our works at Carnaby-street. We propose also to scrap a number 
of well-used boilers at Carnaby-street, and to instal in their place boilers 
of the latest pattern, fitted with mechanical stokers as at Grove- road. 89 
that we shall be able to use bituminous coal here also with all its advan- 
tages. We wish also to add to the buildings at Carnaby-street, in order 
to house certain administrative departments which have hitherto found 
a home elsewhere, and hope thus to obtain further economies by better 
organisation and central control. The costs of this reconstruction will 
be largely provided by the sums which have already been written off as 
depreciation from the original cost of the plant to be displaced. But 
there will be a further sum to be provided in respect to that portion of 
the plant which has become obsolete before reaching the end of its 
normal life. Some of this depreciation is already realised, and it is in 
respect of this that we are writing off the sum of £4,500 in addition to 
our ordinary charge for depreciation. The rest we hope to pay out of 
the contingency fund, which was created in order to provide for calls 
such as this. In short, if our expectations are realised, the economies 
effected should pay in the course of the next year or two for the whole 
additional cost of these large improvements, without trenching upon 
the amount available for our dividend, whatever it may be. You are 
now, gentlemen, reaping the fruits of thesupport which you have given 
in the past to a policy of ample provision for depreciation, and we con- 
fidently ask you for a continuance of that support in the future. In our 
belief the Company has never been on a sounder basis than at this 
moment. (Cheers.) I now move the adoption of the report and 
accounts and the declaration of the dividends therein set out. 

Sir JOHN H. MORRIS, K. C. S. I., seconded the resolution, which was 
carried unanimously. 

The retiring directors and auditors were then re.elected. 

The CHAIRMAN then proposed“ that the thanks of the meeting be 
accorded the manager, engineer and staff for their efficient conduct of 
the Company's business during the past year." This motion was also 
carried unanimously, and a cordial vote of thanks to the chairman and 
directors brought the proceedings to a elosc. 
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ASCOT DISTRICT GAS & ELECTRICITY 00.—The report for 1909 states 
that the profit on the electricity was £374. The directors recommend 
a dividend at the rate of 6 per cent. per annum for the half-year ended 
Dec. 31 on the share capital, making 5} per cent. for the year. 

BELLS-UNITED ASBESTOS AMALGAMATION.—At special meetings of 
the share and debenture holders of the United Asbestos Co. (Ltd.) on 
Monday a resolution was passed approving a scheme for the amalgama- 
tion of the company's undertaking with that of Bell's Asbestos Co. (Ltd.) 
Mr. J. Alfred Fisher (general manager of the company, and prospective 
joint managing director of the combined company) referred to the 
company's early trials during the experimental period of their business 
and to the unflagging support it had been given by the directors and the 
principal shareholders. He referred particularly to the energy and ad- 
ministrative ability of their present chairman, Mr. Ellice.Clark, during 
whose 10 years of office the business had more than doubled and the 
net profits had averaged £7,000 per annum. He (Mr. Fisher) and the 
other joint managing director of the new company (Mr. Chas. Bell) 
would have the valuable co-operation of at least one of the old board, 
Mr. Robt. Upton, who had given valuable time and thought to the affairs 
of the company. Mr. Herbert Bell would be chairman of the new company. 


BRITISH ALUMINIUM CO. (LTD.) —Meetings of the different classes of 
debenture and share holders of the company have approved resolutions 
for the reconstruction of the company and appointing Mr. A. W. Tait 
liquidator, Under the scheme of reconstruction the new company 
will have a share capital of £1,000,000, divided into 500,000 6 per cent. 
non-cumulative shares of £1 each and 700,000 ordinary shares 9f £1 
each. The debenture stock will consist of £1,C00,000 prior lien 5 per 
cent. and £750,000 carrying cumulative interest at the rate of 5 per 
cent., payable only out of profits. 

CAMBRIDGE ELECTRIC SUPPLY CO. (LTD.) During 1909 175 addi. 
tional consumers, having tho equivalent of 6,407 30-watt lamps, 
were connected, making a total to date of 65,979, compared with 
102 consumers and 3,924 lamps in 1908. In spite of the great increase 
in the number of new consumers, the number of units supplied during 
the year was only 621,448, a decrease of 28,710 units, owing to the 
increased use of the metal filament lamps. The consequent cheapen- 
ing of the electric light has, however, been the means of obtaining a 
record number of new consumers. These include Emmanuel, Pembroke, 
Corpus and Magdalene Colleges, Ridley Hall and the General Post 
Office, most of whom have, however, only been connected three months 
of the year. The directors have, therefore, 1 reason to believe 
that the prospects are encouraging. A number of premises are being 
wired and the supply mains have had to be extended in several 
directions. The total profit for the year was £7,349. 18s. 9d., which, 
added to £122. 12s. 10d. brought forward, makes £7,472. 11s. 7d. 
After deducting debenture and other interest (£1,754. 5s. 9d.), placing 
£1,0C0 to depreciation and writing £500 off suspense account, there 
remains £4,218. 5s. 10d. An interim dividend of 2 per cent., absorb- 
ing £1,696. 23. 10d.. has ulready been paid and the directors recom- 
mend payment of a further dividend of 2 per cent., making 4 per cent. 
for the year. This will absorb £1,696. 2s. 10d., leaving about £826 to 
be carried forward. 

HUELVA GAS & ELECTRICITY CO. (LTD.) —The net profit for 1909 
amounts to £3,441, and the dir-ctors recommend that a dividend of 4 
per cent. be declared, which will absorb £1,000, that there be written 
off for depreciation £2,000, leaving ££83 to be carried forward. During 
the year 4 2,976 was spent on electric plant 


LANARKSHIRE TRAMWAYS CO.—At the meeting last week the chair- 
man (Mr. A. R. Monks) said that for the half-year ended June 30 last 
their total revenue amounted to £32,200, compared with £33,960 for 
the corresponding half-year of 1908, a decrease of £1,760, although that 
was partly offset by a reduction of £1,506 in expenses (£18.992 to 
£17,686). For the half-year to Dec. 31 the total revenue was £35,267, 
against £33,737 for December, 1908, an increase of £2,530. There was 
an increase of over £2,700 in traflic receipts, entirely due to extensions. 
Expenses were £19,767, compared with £18,300, an increase of £1,467, 
due to the larger service run in connection with the extensions. They 
were enabled to pay a dividend for the year of 53 per cent., and after 
reserving £1,618 for local authorities, to carry forward over £1,300. 
For 1908 the dividend was 6 per cent., but for the past year they had 
to pay dividend on the additional capital called up for the construc- 
tion of the extensions. The capital expenditure during the year was 
over £45,000, mainly spent on the extensions, new bay to car sheds, 
and seven additional cars. 


LONDON ELECTRIC WIRE CO. & SMITH' 8 (LTD.)—The directors, after 
placing £5,000 to reserve, recommend a dividend of 74 per cent. 
(7s. 6d. per share) on the ordinary shares for the half-year to Dec. 31, 
making 10 per cent. for the year, carrying forward £2,088. 


MACKAY COMPANIES.—The annual report of the Mackay Jompanies, 
issued on Tuesday, states that the company have decided to sell ** their 
entire holding of stock in the American Telephone and Telegraph Co., 
that step being in deference to public opinion, which views with 
suspicion this large holding of stock in а company which has rocently 
purchased the control of the Western Union Telegraph Co. More- 
over, that stock was acquired by the Mackay Companies with a view 
to bringing about economies in the construction and maintenance 
of joint pole lines over long stretches of country, where the business 
was not suflicient to justify either company in constructing an 
independent pole line by itself. Many such arrangements were made, 
each company owning one-half of the pole line, but having nothing 
to do with the buainess of the other company. Since, however, the 
American Telephone and Telegraph Co. has acquired control of the 
Western Union Telegraph Co., the time has come for the Mackay Com- 


nies to sell its holdings of stock in the American Telephone and 

elegraph Co., and that will be done. The Postal Telegraph system 
will continue to be free and independent, prepared to maintain the 
competition which it has furnished for 25 years." 

MATHER & PLATT (LTD.)—The directors’ report states that the net 
profits for the past yeur, after charging depreciation and directors' 
remuneration and expenses, are £106,567. The balance brought for- 
ward was £30,511, and the available total £136,873. The preference 
dividend and the interim dividend on 400,000 (old) ordinary shares 
(paid Sept. 1 last) absorbed £320,000, leaving £106,879 for disposal. 
The directors recommend payment of the balance preference dividend 
(£10,000), balance dividend for year at rate of 10 per cent. (tax free) 
on 400,000 (old) ordinary shares £20,000; dividend for the year at 
the rate of 10 per cent. (tax free) on 200,000 (new) ordinary shares 
issued in December, 1909, as bonus out of the reserve fund (£20,000), 
bonus of 2 per cent. (tax free! on the ordinary shares (old and new), 
£12,000 ; transfer to reserve (bringing this up to £200,000), £25,000 ; 
carried forward £19,879, total £106,879. The net profit for 1908 was 
£139,454 and for 1907 £125,676. 

NATIONAL ELECTRIC SUPPLY CO. (LTD.)—At the meeting at Preston 
on Thursday last Mr. John Booth said the directors spent during 
the year about £4,000 upon mains, largely owing to important extensions 
over the dock property to enable the company to connect a large power 
installation and to accept other business as trade at the dock increased. 
This year they showed, so far, an increase in units generated of something 
like 18 per cent. over the same period last year. It was proposed to carry 
the same amount as last year to reserve (£4,400). Dividends of 4 per 
cent. for the year on the preference, 4s. 6d. for the half-year on the or- 
dinary shares, making 7s. 6d. for the year, and £1. 7s. 2d. per share on 
the founders’ shares were declared. 


NATIONAL TELEPHONE CO. (LTD.)— The directors’ report for the half- 
year to Dec. 31 states that the income accrued in respect of the business 
of the half-year amounted to £1,599,989. 19s. lld., compared with 
£1,498,431. 11s. 6d. for the corresponding period of 1908, an increase of 
£101,558. 8s. 5d. Working expenses amounted to £922,692. lls. 4d., 
compared with £858,566. 2s. Id., an increase of £64,126. 9s. 3d. The 
net result (after deducting Post Office royalties amounting to 
£153,856. 168. 5d.) is a profit balance of £523,440. 12s. 2d., compared 
with £495,638. 14s. 3d., an increase of £27,801. 178. 11d. Rentals carried 
forward for unexpired terms of running contracts amount to 
£1,324.915. 15s. 8d., compared with £1,245,350. 16s. 8d., an increase of 
£79,564. 19s. Out of the available balance of £400,433. Os. 9d. the 
directors recommend payment for the half-year of a dividend at the rate 
of 6 per cent. on the first and second preference shares, 5 pcr cent. per 
annum on the third preference shares, 6 per cent. per annum on the 
preferred stock, and 6 per cent. per annum on the deferred stock, less 
tax in all cases. Also to transfer £170,000 to reserve and to carry for- 
ward the balance of £11,683. Os. 9d. £255.301. 38. 104. has been ex- 
pended on capital account during the half-year in the erection of 13.896 
additional exchange and private stations and in the construction of 
underground works. 


NEWCASTLE & DISTRICT ELECTRIC LIGHTING CO. (LTD) - The number 
of units sold during 1909 was 10,875,205, against 9,182,095 in 1908. an 
increase of 18°43 per cent. The gross profit at Newcastle works was 
£21,479. 8s. and the gross profit at Lemington and Newburn works 
was £1,757. 10s. 9d. After adding transfer fees and balance from last 
year (£1,104. 4s. od.) the total was £24,347. 0. 9d. After paying in- 
terest on debenture stock, loans, &c. (£11,749. 13s. 1d ^, and directors’ 
fees, income tax, &c. (£1,277. 17s.), the available balance was 
411.519. 103. 8d. The directors recommend a dividend of 3 per cent. 
for the year (less tax), absorbing £8,381. 12s. 6d., and carrying forward 
£2,937. 188. 2d. Owing to increased demands from different works for 
the supply of electrical energy for power and other purposes, it was 
found necessary to lay an extra large main cable, and also to erect an 
additional boiler, thus making the capital expenditure greater than was 
anticipated. 

NORTHAMPTON ELECTRIC LIGHT & POWER CO. (LTD.) — The equivalent 
of 4,391 8 c.p. in lamps and 7,800 8 с.р. in motors (together 12,191 8 c.p.) 
were added to the mains during the past year, the horse-power of 
motors having increased from 1,003 to 1,263 and of this 1.044 H.P. are 
hired from the company. The current sold for lighting has increased 
9} per cent. and for power 50 per eent., the total units amounting to 
1,418,790. Maximum load on plant, 957 kw. (8 per cent. increase): 
load-factor, 16-7. Considerable extension of buildings and plant took 
place, including a boiler and economiser house, with coal bunkers for 
two boilers (one of which has now been installed). a new chimney and 
1,000 H.P. engine and dynamo. The year was marked by the change 
over from non-condensing to partial condensing, the bulk of the output 
having been dealt with by the new condensing plant, and a considerable 
reduction of working costs has been thereby effected. Besides the pre- 
erence dividend, 6} per cent. on the ordinary shares for the half-year 
making 51 per cent. for the year) is proposed, leaving £1,053. 2s. 3d. to 
fe carried forward. 


SMITHFIELD MARKETS ELECTRIC SUPPLY CO. (LTD.)—The gross 
profit for 1909 amounted to £2,152. 10s. 14. and the net profit to 
£307, 11s. 5d., which with the amount set aside for premium on redemp- 
tion of the second mortgage debentures (£400) has been carried to 
depreciation and reserve. The reduction in gross profit is due entirely 
to the almost universal adoption of metal filament lamps in the Central 
Markets, which has reduced the receipts from sale of current by over 
£4,000. In order to meet this reduction in revenue the board decided 
to raise the price of current for lighting from Jan. 1, 1910. In regard 
to the settlement with the Corporation of-London, the new contract 
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extends until Dec. 25, 1972, a. period co-terminus with the date of 
expiration of the lease of the generating station. The board intends 
to pay off the £8,000 second mortgage debentures now overdue, and 
to set aside an annual sum to provide for the redemption of the 4 per 
cent. debenture stock within the period of the extended contract. In 
these circumstances the directors are not in a position to recommend 
payment of a dividend for the past year. 

WESTMINSTER ELECTRIC SUPPLY CORPN. (LTD.)—The directors’ 
report states that the supply of current, which on Dec. 31, 1903, was 
provided for the equivalent of 31,525 kw., had increased by Dec. 51, 
1909, to the equivalent of 32,567 kw. The length of roadway in which 
continuous-current mains have been laid now exceeds 87 miles, making 
about 346 miles of ways, into which upwards of 257 miles of copper 
(strip and cable) have been drawn. In addition 6 miles of trunk mains 
(35 miles of ways) are laid in the company's area to connect the 
stations with the Central Electric Supply Co.’s station at St. John's 
Wood. During the year the directors have created a deposit fund to 
encourage thrift among their employés, the maximum subscription 
being 5s per week. Interest is allowed at half the current rate of 
ordinary dividend, with a minimum of 4 per cent. per annum, and 
the tund is, therefore, to some extent a profit-sharing scheme. The 
balance in the hands of tlie company at Dec. 31 was £915. 10s. 9d., 
and the directors feel sure the scheme will commend itself to all 
shareholders. The cash award in the arbitration with the London 
County Council in connection with their acquisition of the company's 
Millbank-street station under the L.C.C. (Improvements) Act, 1900, 
was (exclusive of exchange of site) £184,471, which sum has been 
applied towards the cost and equipment of the new and larger station 
in substitution in Horseferry-road. The capital expenditure ou Mill- 
bank-street, and the amount paid to the City of Westminster Electrical 
Syndicate for the lease, &c., have, therefore, been written off. 
Horseferry station is rapidly approaching completion: the plant and 
machinery will shortly be in operation. The site of this station is 
entirely the freehold property of the company. An interim dividend 
at the rate of 10 per cent. per annum on the ordinary shares and the 
dividend on the 4! per cent. preference shares for the half-year ended 
June 30, 1909, has been distributed. After allowing for depreciation, 
sinking fund and other charges, the net balance is £55,622. 1s. lld., 
from which must be deducted the second half-year's dividend on the 
preference shares, which absorbed £8,610. 4s. 65d, leaving 
£47,011. 17s. 6d. Out of this the board recommend payment of a 
dividend at the rate of 10 per cent. per annum, less tax, for the past 
half-year, carrying forward £21,116. 

YORKSHIRE ELECTRIC POWER CO.— Mr. А. G. Lupton stated at the 
mecting on Tuesday that the capital expended during the year amounted 
to £25,294, and was for an additional boiler and extensions of mains and 
distribution plant to reach new consumers who had applied for current. 
The revenue account showed increases in most of its items. A net profit 
of £2,664 remained after paying £3,422 interest on the mortgage capital 
of over £78,000, a good deal of which had been expended during the year 
on mains and equipment, which would bring in an increased revenue in 
the current year. In the opinion of the directors the general results of 
the year's trading were encouraging. There was a steady increase in 
the number of motors connected to the mains, not only by new consu- 
mers, but also by those who were connected bezore the beginning of the 
year. "They believed that they had now got round the corner, and were 
advancing steadily to success. 


NEW COMPANIES, STATUTORY RETURNS, MORTGAGES 
AND CHARGES, &c. 


NEW COMPANIES. 


BRITISH ELECTRO-MBTALLURGICAL PRODUCTS CO. (LTD.) (107,459). 
— Reg. Feb. 11, capital £100,000 in £1 shares (¢0,009 7 per cent. non- 
cumulative preferred ordinary), to carry on the business of manufac- 
turers of and dealers in chemicals and bye-products, metallurgists, 
generators, distributors and suppliers of electrical energy, &c., and to 
adopt an agreement with Electro. Metallurgical Synd. C. J. Head 
is one of the first directors. Reg. otli»c, 25, Victoria-street, West- 
minster, S.W. 

THOMAS PARKER LTD.) — Reg. with capital of £1,000 in £1 shares, 
to carry on the business of ironfounders, engineers, machinery manu- 
facturers, metal workers, &c. The subscribers are E. S. G. Rees and 
С. Н. Isles, Wolverhampton. Private company. 


WEST NAPLES TRAMWAYS & VALFORTORE RAILWAY CO. (LTD.) 
(107,436.)—Reg. Feb. 10, capital 450, 000 in £1 shares, to acquire a 
concession granted to A. Capuano for the construction and maiuten- 
ance of a light railway or tramway, with electric traction, bet ween 
Naples, Soccavo, Pianura and certain other places, with a deviation 
to Camadoli, together with the benefit of certain resolutions passed 
and grants made in favour of a further concession for the construction 
and maintenance of railway between Benevento, San Bartolomeo in 
Galdo, and Sin Severo Lucerna and extensions to other places. First 
directors, Lord Templemore and A. Capuano. Reg. otlice, 57, Grace- 
church.strect, London, E.C. 


STATUTORY RETURNS. 

EAST INDIA TRAMWAYS CO. (LTD.)—The capital in return to Dec. 8, 
1909, is £80,000 in £1 shares (15,000 preterred, 55,000 ordinary and 
50,009 deferred), of which 7,476 preferred, 33,433 ordinary and 30,000 
deferred have been taken up. 158. per share has been called up on 
7,476 preference and £1 per share on 7 ordinary shares, and £5,614 
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has been received. £63,426 is considered as paid on 35,426 ordinary 
and 30,090 deferred. Mortgages and charges nil. 


ENGINEERING INSTRUMENTS (LTD.) —The capital in return to Jan. 6 
is £31,562. 103. in 10,000 5 per cent. cumulative preference shares of 
£1 each and 172,500 ordinary shares of 2s. 6d. each, of which 4,250 
reference and 72,500 ordinary have been taken up. 158. per share 
hus been called up on the preference and 2s. 6d. per share on the 
ordinary and £12,250 has been received. Mortgages and charges £3,100. 


GOSPORT & ALVERSTOKE ELECTRIC LIGHTING CO. (LTD.)—In return 
to Dec. 24, capital is £5,000 in £10 shares, all of which have been 
taken up and paid for in full. Mortgages and charges, nil. 

HIMALAYA ELECTRIC RAILWAY (LTD.)—Return to Jan. 5 gives 
capital as £3,000 in £1 shares, all of which have been taken up. 
£3,0C0 is considered as paid. Mortgages and charges, nil. 

HOBART ELECTRIC TRAMWAY CO. (LTD.)--Theo capital in return to 
Nov. 24 is £105.000 in £1 shares, of which 50,270 have been taken up. 
£25,790 has been received and £24,489 is considered as paid. Mort- 
gages and charges £56,285. 

WALSALL ELECTRICAL CO. (LTD.)— According to return to Nov. 23, 
1909, capital is £20,620 in £1 shares, of which 12,030 have been taken 
up. £10,000 has been received. £2,000 is considered as paid. Mort- 
gages and charges nil. 


MORTGAGES AND CHARGES. 

Н. Т. BOOTHROYD (LTD.) — Eqquitable charge on leasehold premises 
at Bootle, dated Feb. 2, 1910, to secure overdratt on Union Bank of 
Manchester not exceeding £4,000. 

E.M.F. (LTD.) Mortgage, dated Jan. 20, to secure £5,000, charge 
on company's undertaking and property, present and future. Holder: 
W. Bein. 


GEARY, ADAMS & Co. (LTD.)— Particulars of £100 debentures, created 
Jan. 29, 1910, have been filed, amount of present issue being £39. 
Property charged: Company's undertaking and property, present an 
future, including uncalled capital. No trustees. 

INTERNATIONAL WIRELESS AGENCY (LTD.)—Paiticulars filed Feb. 7 
Capital stock, $25,000 in shares of 35 each. Reg. in New York on 
Dec. 21, 1909. British address, Avenue-chambers, Southampton-row 
W.C., where S. F. Cuthbertson is authorised to accept service. 


KINETIC CO. (LTD.) —Particulars of 43, 500 debentures. created 
Jan. 13, have been filed, amount of present issue being £3,110 
Property charged: Company's undertaking and property, present and 
future, including uncalled capital. No trustees. 


CITY NOTES. 
— — 

MEMORANDA (Feb. 17).— Bank rate Sper cent. (since February 10, 
1910). Price of silver, 25 d. per oz. Consols 81; —82 for money, 
82—824 for account. Consols Pay Day, March 1 ;. Stock and Shares 
Continuation Days, Feb. 23 and March 14 ; Ticket Days, Feb. 21 and 
March 15; Pay Days, Feb. 25 and March 16; Mining Shares Carry 
Over Day, Feb. 22. 

Prices or METALS (London). - Copper, cash, 58: ; three months, 
59:. Lead, English, 13;--14; foreign, cash, 13/; ; three months, 
1340; Spelter, cash, 231—231. Tin, English, 149—151; foreign, 
cash, 15%; three months, 1525. Iron, Cleveland, cash, 51/4} and, 
three months, 52/11. Magnet Steel (price supplied by W. F. Dennis 
& Co.) £55. 


ADELAIDE ELECTRIC SUPPLY CO. (LTD. — The directors have 
declared a dividend on the preference shares at the rate of 6 per cent. 
per annum for the half-year to Feb. 28. 

COMPANIES STRUCK OFF THE REGISTER.— The following were struck 
off the Register of. Joint Stock Companies on Feb. II: Carbona Synd., 
Chitty Dynamo & Motor Co., French Victoria Accumulator Co., Gutta 
Percha Corpn., Н. M. Salmony & Co., Pheebus Solder & Soldering Fluid 
Co., Premier Electric Lamp Synd., Warrington & District Electric Light 
& Power Co. 

W. T. GLOVER & CO. (LTD.)-- The directors have declared a dividend 
of 5 per cent. on the cumulative preference shares und a dividend of 
5 per cent en the ordinary shares for the year to Dec. 51 last. 

MERSEY RAILWAY CO. At a special meeting on Wednesday the 
shareholders approved the bill which is being promoted to exteud for 
five years further the period during which the interest payable on 
certain classes of debenture stock was made contingent upon the 
annual profits. 

ROSARIO ELECTRIC CO. ‘LTD.)—-The directors have entered into an 
agreement (subject to contirmation by the shareholders) giving the 
Société Financiere de Transports et d' Entreprises Industrielles 
(Brussels) an option up to July 1, 1910, of acquiring the company’s 
undertaking for £518,000, As an alternative the Brussels company 
offer to purchase the holdings of individual shareholders (provided 
holders of not less than 8) per cent. of each class concur) at £6. 103. 
for first and £9 for second preference shares, and £9 for fully-paid 
ordinary shares and a premium of £4 in addition to the amounts paid 
up on each partly-paid ordinary share. The purchase price of £516,020 
would be distributed on a similar basis. 

STOCK EXCHANGE NOTICES.—The Stock Exchange committee have 
granted quotations to 60,000 £5 fally-paid ordinary shares (in lieu 
partly of 5 per cent. construction debenture stock) of the Madras 
Electric Supply Corpn., a further issue of ££0,000 4 per cent. redeem- 
able debenture stock of the Oriental Telephone d Electric Co., and 
£98,400 5 per cent. first mortgage debentures (in lieu of scrip) of the 
Southern Electric Tramways Co. (Cia de Tramways Llectricas del sud). 


=> 
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ELECTRIC TRAMWAY AND RAILWAY TRAFFIC 
RECEIPTS. 


LINE. | ended. 


Airdrie €6€9000099000605020096€ 
Angio Antenne — Á 


yr Corporation ; 
Baker St. & Waterloo Ry... 
Barnsley ......... PAE 
Barrow „ „ „ %% %%% % % ere? 
Bath Electric Trams, Ltd... 
Birmingham Corporation .. 
Birmingham & Midland.... 
Blackburn Corporation .... 
Blackpool and Fleetwood .. 


Blackp'l St. Anne's & Lytham| - 


Calcutta Tramways Co 
Camborne-Redruth ...... 
Cardiff Corporation 
Cavehilll 
Central London Railway 
Charing C., Euston & H'steac 
Chatham & Dist. Lt. Куз... 
City & South London Rly... 
City of Birmingham ...... 
Colchester Corporation .... 
Cork Electric Trams Co 
Croydon Corporation ...... 
Devonport & Dist. Trams 
Dover Corporation 
Dublin & Lucan Railway .. 
Dublin United ........ Ne 
Dudley-Stourbridge ...... 
Dundee Corporation ...... 
East Ham Council 
Exeter Corporation........ 
Gateshead & Dist. Trams .. 
Glasgow Corporation ...... 
Glossop Trams 
Gravesend-Northfleet...... 
Great Northern & City Rly.. 
Gt. Northern, Piccadilly, &c. 
Greenock & Port Glasgow .. 
Hartlepool Tramways .... 
Hastings Elec. Trams Co. .. 
Pong ong veda 5 
Huddersfield Corpre ...... 
Hull Corporation 
Ilford District Council...... 
Ilkeston District Council 
Ipswich Corporation ...... 
Isle of Thanet Co. ........ 
ок Dm 
eighley Corporation.. 
Kidderminster & District .. 
Kilmarnock Corporation .. 
Lanarkshire Trams Co. .... 
Lancashire United ........ 
*Leamington ...... Tt 
Leeds Corporation ........ 
Leicester Corporation 
Leith Corporation ........ 
Lincoln Corporation 
Liverpool Corporation .... 
Liv l Overhead Rly. .. 
Llandudno&ColwynBayRy. 
London County Council 
London United .......... 
Lowestoft .......... e. 
Maidstone Corporation .... 
Manchester Corporation 
Mersey Railway .......... 


Middleton .............. 
Nelson Corporation........ 
Newcastle-on-Tyne Corp. .. 
Newport (Mon.) .......... 
Northampton Corporation. . 
Oldham, Ashton & Hyde .. 
Oldham Corporation ...... 
Perth (N.B.) Corporation .. 
Perth (W. A.) Elec. Trams 
Peterborough ............ 
Portsmouth Corporation .. 
Potteries ................ 
Preston Corporation ...... 
Rotherham Corporation.... 
Rothesay ...... mM 
Salford Corporation ...... 
Sheerness ........... deus 
Sheffield Corporation ...... 
Singapore Trams..... M 
South Metropolitan...... T 
South Staffs.......... МДҮ 
Southend Corporation .... 


Sunderland District ...... 
Swansea Trams ...... сез 
Swindon Corporation ...... 
Taun ton T 
Tynemouth and District.... 
Tyneside Trams Со. ...... 


Wallasey District Council .. 
Walsall Corporation ...... 
Warrington Corporation.... 
West Ham Corporation .... 
Weston-super-Mare ...... 
- Wolverhampton Co. ...... 
Wolverhampton Corpn. .... 
®Worcester % E E E E „,es 
М/угеөхһат............. sei 


Yorkshire W.R. Trams .... 
: Yorkshire Woollen District. 
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AGGREGATE. 
No. of Inc. or Dec. 
weeks,| Amount. | (a) ес. 


£ 
1,088 
254,622 
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ELECTRICAL COMPANI 


P —ꝛ * wN p 


ES' SHARE 


RATE | pivipenp 


NAME. Don. 
Electricity Supply. £ s. d. 
Bournemouth & Poole Elec. Sup. Ord. .... 6 2 6| Mar, Sep 
tDo. 44 per Cent. Cum. Pre... 412 0 | Feb, Aug 
| Do. 6 per Cent. Cum. Second Pref. ...... 5:7 O| Feb, Aug 
[ро 41 per Cent. Deb. Stock (red.) 4 5 6| Jan, July 
5 70 romley (Kent) El. Lt. & Power Shares 515 9 ppr, Oct. 
Do Do. Ist Debs..... 415 9 ay, Nov 
№ Brompton & Kensington Elec. Sup. Ord. .. 6 9 O | March.... 
Do. 7 per Cent. Рте!.................. 4 10 0 | Mar, Sept 
Central Elec. Sup. Co. 4% Guar. Deb. Stock 318 6 Tune, Dec 
Charing Cross (W. End & City) El. Sup. Co. 514 O0 eb, Aug 
Do. 4% per Cent. Pr eff. 5 0 0 | Feb., Aug 
Do. 4 per Cent. Deb. Stock (red.) 4 2 0 lan, July 
Do. 4j per Cent. Deb. Stock (red.) ......| 101 —1 476 ne 
5 2/3, Do. City Undertaking 41% Cum. Pref. 529 Man July 
2/0 | vhelsea Electric Supply Ord . e 6 о О March 
Do. 41 per Cent. Deb. Stock (red.) 4 9 О June, Dec 
City of London Electric Lighting Ord. .... 5 9 0, Feb, Aug 
Do. 6 per Cent. Cum. Ртеѓ. ............ 4 10 6| Jan, July 
Do. 5 рег Cent. Deb. Stock (red.). 4 O о June, Dec 
Do. 4} рег Cent. 2nd Deb. Stock (red.) .. 480 12% July 
5 County of Durham Elec. P. D. Ord .. NE pril, Oct 
Do. 5 per Cent. non Cum. Pref. ........ 7 8 O | April, Oct 
County of London Elec. Supply Ord. ...... 6 0 о | Feb, Aug 
Do. б per Cent. Cum. Pre ff 5 ^ 6 Mar, Sept 
Do. 4j per Cent. Deb Stock (red.) ...... 4 5 0 | Jan, Ju y 
0; Do. Second Deb. Stock 4 i ee b TS 4 80 ay, Nov 
2 Folkestone Electricity Supply Co. Ord. .... 5 12 6 | April, Oct 
2/6 | Do. 5 per Cent. Cum. Prei bas 4 0 | Mar, Sept 
Do. 4} Ist Deb. Stock (red pus 412 0 | Feb, Aug 
4 Hove Electric Lighting ОтЧ............... 517 0 | April, Oct 
5 & Knightsbridge Ord.......... 5 6 8| Feb, Aug 
69. Do. 6 рег Cent. Ist Pref ........... oes 418 0| Jan, July 
Do. 4 per Cent. Deb. Stock (гей.)........ 4 3 6 me 
Kensington & Kngtbg. Co. & Notting Hill 
Co. (Joint Station) 4% Deb. Stock (red.) .. 3 19 0 | April, Oct 
Kent Elec. Power Co (a 5 3 6 gan july 
1 London Electric Supply Ord. ......... 9 4 7€ ar, Sept 
5, 3/0 | Do. брег Cent. Pref. . . . aie 511 6 | Mar, Sept 
Do. 4 per Cent. Ist Mort. Deb .......... 45 6 jt J uly 
Metropolitan Electric Sup. Ord. .......... 516 6 pril, Oct 
3 Do. per Cent. Cum. Pref . 410 0 n July 
Do. 4i per Cent. Deb. Stock Ist Mort.... 4 4 0 une, Dec 
| А Do. 31 rer Cent. Mort. Deb. Stock (red.) 41 6 nm July 
1 1% Midland Elec. Corp. for P. D. Ist Mort. Deb. 412 O une, Dec 
9 | Newcastle & Dist. Elec. Ltg. 4 per Cent. Deb. 526 an, July 
51 .. Newcastle Elec. Supply Ота............... ss eb, Aug 
Do. 5 per Cent. non Cum. Pref. ........ 5.0 0| Feb, Aug 
Do. 4j per Cent. Ist Mort. Deb. ........ 4 8 О! Jan, July 
North Metro. Elec. Power Sup. 5 Morts..... 419 0 i 
Notting Hill Electric Ord..... e 5 6 0 March 
5 Oxford Electric Ота. ................. — 5 4 0 March 
S Do. 4 per Cent. Deb. Stock ..... — 4 40 i July 
5 St. James' & Pall Mall Elec. Ord... veuve eas 5 11 0 еЬ, ug 
3/6 | Do. 7 per Cent. Pref....... Veni ds xs 413 4 | Feb, Aug 
Do. 3i rer Cent. Deb. Stock (red.) ...... 406 dam July 
^ | Smithfield Markets Electric Sup. Ord... .. T АЕ eb. 
South London Electric Supply Ord... ...... 610 O April .. 
Do. 5 % Ist Mort. Stock (red.) 417 6 - 
South Metrop'n Elec. Lt. & Power Ord. .... 414 0 s 
Do. 7 per Cent. Cum. Pref. ............ 5 14 0 Feb, Aug 
Do. 4 Ist Dab. Stock (red.). 4 7 0 April, Oct 
Urban Electric Supply Огӣ. .............. ыз April, Oct 
/ Do. 5 per Cent. Cum. Pref. ............ Ed April, Oct 
Do. 4j per Cent. Ist Mort. Deb. ........ 5 14 9 | April, Oct 
5/0 Westminster Elec. Sup. Ота............... 510 3 | Mar, Sept 
Do. 41 per Cent. Cum. Ртеѓ........... ES 4 3 6| Jan July 
Electric Railways and Tramways. 
Baker St. & Waterloo 4% Perp. Deb. Stock 4 6 28 July 
M. i. Bath Elec. Trams Pref. Ord............... А pril 
. 5 рег Cent. Cum. Pref. ............ 8 6 |, July 
у | Do. 4j Ist Mort. Deb. Stock (red). ..... 5 0 | April, Oct 
B'ham & Midland Trams 44 1st Deb. Stock. 5 6 jo July 
6% | Bristol Tramways & Carriage Ord. ........ 6'3 6 eb, Aug 
; Do. Cum. Pref. (fully paid) ......... T 417 0 РА 
Do. 4 рег Cent. Debs. ...... 9 "EM 3 0 | Feb, Aug 
British Electric Traction Ord. ............ : June, Dec 
3/0 | Do. 6perCent. Cum. Frei. g 8 0 | Feb, Aug 
Do. 5 Cent. Perpetual Debs............. 5 6 | April, Oct 
% Do. 4} per Cent. 2nd Deb. Stock. 6 0 | May, Nov 
tCentral London Ordinary Stock .......... 6 O | Feb, Aug 
DO. 4 per Cent. Pref. Stock ............ 4 O | Feb, Aug 
fOo. Deferred Stock 5 6 ; Feb. .... 
Do. 4 per Cent. Оебзѕ.................. 3 о | Jan, July 
Charing X, Euston & Hmpstd Per. Dab Stk. 4 6 Jn. July 
City of Birmingham Trams, 5 % Cam. Pref. 4 6 pril, Oct 
Д Do. 4 per Cent. Ist Mort. Des 3 6 | April, Oct 
% tCity & South London Rly. Con. Ord. as 6 6 | Feb, Aug 
Do. 5 percent. Perp. Pref. (1891) ...... 4 6 | Feb, Aug 
Do. (1896) ............... a sega Te 4 0 | Feb, Aug 
% | De (1901) ...... eMe 4 0 | Feb, Aug 
Do. (1903) ....................... RAN +9 0 | Feb, Aug 
à Do. 4 per Cent. Perpetual Debs......... 3 0 May, Nov 
tDublin United Trams, 6 per Cent. Pref..... 4 9 | Feb, Aug 
Gateshead and District Trams Ord......... "S E 
Gt. Northern & City Rly. Pref. Ord. (49$)... A Feb, Aug 
С. Northern, Picc. & Brompton 4% С. Pf. ats Feb. Aug 
Do. 4 per Cent. Deb. Stock ............ 4 3 6| Jan, July 
Hastings & District Elec. Trams, 6% C. P. vs Mar. Sept 
Do. 4j Deb. Stock .................... 5 14 O | April, Oct 
Imperial Tramways Ота. ................ 3 6 8| Mar, Sept 
Do. 6 per Cent. Рге!................... 5 0 O| Mar, Sept 
Do. 4j per Cent. Оебз. ................ 6 5 O Jan, July 
l. of Thanet E. T. & Lt. 5 per Cent. Pref. .. 5 0 0 ar, Sept. 
Do. 4 per Cent. Deb. Ѕіоск ............ 6 3 0 an, July 
Lanarkshire Tramways . 515 0 eb, Aug 
Lancs. Utd. Trams, 595 Prior Lien Deb. Stk. 513 0 | ‘an. July 
London United Trams, 5% Cum. Pref. .... ae an, ушу 
Do. 4 per Cent. Ist Mort. Deb. Stock.... 5 0 an, July 
Mersey Con. Ord. Stock ................ eb, Aug 
Metropolitan Elec. Tramways Ord......... a 
Do. Deere!!! РАА April .... 
o. 5 per Cent. Cum. Pref. ............ 5 6 Feb, Aug 
Do. 4} per Cent. Deb. Stock... q 4 6 jan, July 
Metropolitan Railway Consolidated........ 1 0 eb, Aug 
Do. Surplus Lands Stocks....... dA vi е» 3 6| Feb, Aug 
Do. 3j per Cent. Preference..... v 3 0| Feb, Aug 
| Do. 3$ per Cent. A" Preference ...... 4 0 6| Feb, Aug 
Do. 31 per Cent. Convertible Pref. ...... 4 6 | Feb, Aug 8444 
Do. 3j per Cent. Debenture Stock 3 3 | Jan, July j 
JJ cM DEMNM MN qn» NEM LLL сз 


в Ta maleutating the viald allowance has been made for accrued inter at cut nx for rade mption, 
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ELECTRICAL COMPANIES’ SHARE List .— Continued. 


CINES LAST oe Dromo | ЫЛ 
Prioe RATE DrviIDEND wW к Divi- NAME. W Fuer Рр Fes. 16 
ST AME Wed. PER cent. ESK TO | X Feb. 1. YIRLDED. | 
en й Feb, i6 |Үтвірврј DU* | Fes. 16. | рн 7 | ЖеЬ.16. | | 
Ш ега ые лымы ыш High- Low 
Railways Tramways— Continued. est. ! 
Age 3 per Ce hen ^ Deb.Stock..| 90 —92 | 712 0 an, July 271 Telephone. — ЖЕ! aa 
Met. Rly. 3j per Cen . ve eb, Aug | г; 12 6 - 
7 Railway Ord . 171 504 ...| 140 —142 5 | 
Metropolitan District y d eb, Aug hn. & Telegh. Cap. St. ... 
. | Do. "Extension Pref, do per Селі)... ү ке A 12 Col Trust $1, 000 4 Ави Cent. Ваѕ. 135 (053 : 2 | Jan July | | 
' (Do. Assented Ex E Feb, Aug : о Вопаѕ 1936 .......... ES | 
] Und ai rd Colds Bente are 75 7 3 18 0 Jan, n | 751 e хө Tel. 5% Ist Mt. Db. Stk. duca М 12 З | Акы E 
9 | Do. З per Cent. Consoltd. “cl 99 —102!318 0 Jan, July! ;- i Chili Telephone ............. een 1H TS. 140 Nov... T 
А Do. 4 per Cent. Midland ent charge 96 —9 ,4 1 0 Ма, Sept ju Monte Video Telephone Ord............. aC i 8 4 6| Мау, Nov о... 
> Do. Guar. Stock 4 ЕЕ 142 —144 4 3 6 jn July 95 Do. Sper Cent. Prein. 1010 5 10 0 Feb, Aug 106i 107 
Do. 6 per Cent. Per p. Deb. N 93 —95 4 4 O Jan, July National Co. Pref. Stock......... TERTE 127 129 | 4 l3 0 Feb, Aug 1281 125i 
? Do. 4 per Cent. Ойїо................ PR D Steer ci eui | d 
9 O. P С т. Pref.. ө y Do. De . Stoc! ee 10 —]13 5 6 6 Feb, Aug 
‚ | New Сеп. Tract. 6 per Cent. Cu = & April, Oct | +> Do. 6 per Cent. Cum. Ist Рге!......... 10 1115 9 0| Feb, Aug EP 
| | Potteries Electric Traction Ord. ........ EE! 614 О | Feb, Aug |. Do. 6perCent. Cum. 2nd Pref......... 5 —51 | 4 7 0| Feb, AUR ak 
ә , 100. 5 per Cent. Cum. Pref.. e.s. . 84—87 5 2 6 May, Nov | ** Do. 5 per Cent. non-Cum. 3rd Pref..... 05 310 0 | June, Dec, 9%}. 
PUN i QM расса Pref. i—i jt i 2: Do. Deb. Stock 3} per Cent. (red.)....| 98 —192 3 18 0 Jan, July | 991 . 
TCT Do. 4 per Cent. Deb. Stock (red.) TUN s | 7010 10 
› | De. 4 per Cent. Deb. Stoc EE 62—67 |7 5 О Jan, July | z: New York Telephone Co. 30 yr.Bnds.Scrip| 10!1— 510 0 April, Oct | II 
| | Sunderland Dist. Elec, Trms, 5% IstMiDb. 32 —34 .. „june. Dec | ,221 Gef! erri aea — 1 — ДА 411 0 April. Ot 
. | Undered E. Куз. Lon. 6% In ds. wi theoups 101 —102 418 © oe 2 Do. 6 per Cent. Cum. Pref. .......... 14—14 411 O| Jan, July | 56i 
‚| Do. 5% Prior Lien Bonds 5 S 89 8 A er Gent Re Deb. Siak 86 —88 | 411 О| Jan, July | ui 
o| Do. 44% Bonds with coup. 5 ssi... 974—994 T 7% Telephone Co. of Egypt 44%Db.Stk.(red.) ато 
Do. 4 рег Cent Is A EP March .. е River Plate........... — ye it — : ay 
е Yorkshire (W. R. ) Elec. Trams. Crd.. өөө 1 3 яр 1 li eed E. Cent. Cum. Pref. 2 2 „„ 6 6 ее 1 i : г jan. Ins 103}; 
D. is CE оз е: 58 5 8 0 Jan, July A Do. 4 Deb. St. ROG. sind inch cae wes — 
o. per e 
Electric машаа nin 101 103 47 . T Financial, Investment, &c. 
Hi Ancho Cable Co. е ОТЕ 7 — ee 2 ^ ul N s eo 
Ж Атоп Electricity Meter Ord..... ecco ee 11 6 80 April, Oct 4 Elec. & Gen. Investment 696 Cum. Frer, oe 1 0 5 13 2 ав dy, * 10.2 
| | Do. eoe Cume ð ͤ ша ез 5—5 |3 17 5 | Арп, Oct Globe Telegraph & Trust .............. i 121 4 5 6,SpDcMr]u; BE 134 
P Babcock & Wilcox Ord......... croceo 15—1 3 16 3 " 77 Do. 6 per Cent, Fre е pil 410 3 April, Oct е 
1 | Do, Prete) cet’ y ĩͤ ones Ord. 71—7 6 9 0 July, Feb 6 Sübriarins Cables Trust (Cert) vec eris = | 
) | British dius ci. ELM Cables 61—6 410 ? | Jan, {uly 1031 
D 6 r n 14-2 ee ee PPP 25 | 
P Do. 41 per Cent. Ist Mort. Deb. (red.)..| 103 i 1 i о gan Sept T Oolonial and Foreign Electric d. 
95 British Thoms'n-Houst'n 44% Ist Mt. Db. Ei dg Feb, Aug . Railways, Tram &c. 4—4i 5 5 6 | April, Oct | 4 m, 
% British Westinghouse 6 per Cent, Pref... 99 —101 1519 0 m к Anelo-Areentine 5% Cum. Ist Pref. ...... 4—4 | 514 0 Jan, July | 55, 
PL DS e NIC рск | arcu do c Tay os Do. 5% Cum. 2nd Pre cse 019 |4 7 ol Jan, Dec 71 5 
p | Do. 4 гет Cent. Mort, Deb, Stock... k| 41 —46 1918 0! Mar, Sept |. = Do. 4 Deb. Stock м. e inb ease . ^ 561 % 
% | BrushE. Eng. Co. 41% Perp. Ist Deb.Stoc 25—29 1510 0 an, July và Do. 4j95 Deb. Stocl e 104 —106 4 14 3 an, July iv | р 
o | Do. Perpetual 2nd Deb. Stock 101—101, 5 18 C | Jan, Julv | ¿z Auckland Elec. Trams. 5% Deb. (тед)... 61—7 4.7 61 May... 9. 
) | Callender's Cable Con. Ord...... Vara ei 51 —5ʃ 411 0 an, July 5 Brisbane Electric Trams. invest. Ord .... 48—54 416 0 | May, Nov |. ! 
b | Do. 5 per Cent. Cum, Pref... z 1024—1044 4 6 0 Nr, May 75 Do. 5 рег Cent. Cum. Prei... 101 —101 | 4 6 6 jan, July | 1031 105 
о Do. 4} per Cent. Ist Mort Debs. (red.) 201—214 : 5 12 0 | May, Nov 7 Do. 4} per Cent. Db. Prov. Certs....... 139 —143 5 12 О ar. Sept 1 
vo V 104 —107 4 4 0 Feb. Aug || g0% | British Columbia El.. Rly. Df. Ord. .....- 116 —120 | 5 0 0 | May, Nov | 1191 117 
А Do. 4j rer Cent. Ist Mort. Deb. (red.).. #—i | € 11 9 March Vs 5 | Do. Pref. Ord. Stock .... 109 —111 (4 10 O Jan. July | ui | я 
^ ; Chadburn's (Ship) Telegraph Ord. ...... 1 —1& '5 6 6 | April, Oct . i 4 Do. 5% Cum. Per». Pref. Stock. 102 104147 0 | vu. Oct 
; Do 6 per Cent. Cum. Pref. .......... "un 7 0 9 Aueust oe x 18 Do. 44 per Cent. Ist Mort. Debs....... 101 —101 4 6 61 Jan, July Ыз 
5 | Consolidated Electrical Co (t. . д—15 é 12 0 April, Oct| I: j| Do. Vancouver Power Debs. ........ 102 —105|4 1 0 > і 
6 | Consolidated Signal Co. . VK. H—H |6 8 0 April, Oct ; | Do. 41% Perp. Con. Deb. St. ........ 95 —97 |5 2 6| Mar, Sept EE 
E an Do b per cent. Cum. Pref. - .-. «ee. m. 15 0 О jan, July : i М {Buenos Ayres Lacroze Trams 1st Mt. Db. : 
0 "Crompton & Co (Nos. 1 to 85,000) ...... 88 —91 | 5 10 0 | Jan, July | * | 69% | Buenos Ayres Port & City Tram, Ist Mt. 91 —94 !67 9| Feb, Aug | %2 
| Do. Sper Cent. Ist Mort. Debs, (red.). 11 as Mar, Sept | * Deb. Stock sock eos ey seach scales 4}—4} 4 4 3 | Mar, Sept ul 
1 Davis & Timmins ...cccevescccecnenes 1 —1 8 18 O Sept Е Calcutta Tramways (1 to 137.610). ....... 41—5 5 0 0 Ап, УШУ : 
Dick. Kerr & Co. Огд............... es vs !4—16 5 4 6 Sept... : Do. 5 рег Cert. Cum. Pref. .......... 98 —101 4 9 O Jis July 98 , 
^! | Do. 6 per Cent. Cum. 5 99 —102 4 8 0 Jan, July 6 Do. 44% Ist Deb. Stock (red)) RE 5 © TE 
% Do. 43 per Cent. . С h.) (83 pd.) Nm Mt eb, Aug p Cape Electric Tram Shares і, 4 7 CCF. My. A. N we Aa 
. , Edison 5 E Pee po ] 9 3 0: Feb. Aug | * 1 n City of | per Cent. Deb. Stock Co. 309) Sh. 97 100140 6 June, Bec 
К Я paid 4 4 . . 2 = Dec Do. 4 per Cent. Deb. Stock.......... E No з 
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NOTE 8. 


— 
Cinematograph Regulations. 

CONSIDERABLE difficulty is often experienced by central 
station engineers, more particularly in the case of small 
undertakings, in dealing satisfactorily with the compara- 
tively large currents required for cinematographs. The 
difficulty is, of course, accentuated where a supply is given 
from one side of a three-wire system, the out-of-balance 
current in such cases frequently causing inconvenience to 
other consumers. A motor-generator is sometimes em- 
ployed for minimising the disturbance produced, whilst 
it has also become the custom to give a supply from the 
two outer conductors of a three-wire system—-that is, to 
supply at a pressure of from 400 to 500 volts, and to 
employ large resistances for absorbing the surplus power. 
In our issue of December 24th last, attention was called to 
a new set of Regulations issued by the Home Office iu 
regard to the use of electricity for cinematograph exhibi- 
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tions. Considerable misunderstanding has arisen in con- 
nection with these Regulations, and we understand that 
revised rules will shortly be issued. 


DiscussioN has mainly centred round Regulation 6 (c), 
which reads as follows :—“ No current at a higher pressure 
than 110 volts should be used within the enclosure." 
This has been interpreted to imply that in future it will 
be illegal to supply current for cinematograph exhibitions 
from the two outer conductors of a three-wire system, 
since, when no current is being taken in the lantern, there 
would generally be a pressure of from 400 to 500 volts at 
the switch, or across the carbons. In fact, at a recent 
meeting of the Manchester local section of the Institution 
of Electrical Engineers the chairman, Mr. S. J. WaTSON, 
stated that, if the inspectors carried out their work strictly, 
motor generators would have to be installed in all cases 
where the pressure of supply exceeded 110 volts. No such 
interpretation of the Regulation, however, is intended, and 
the revised set of rules will make it clear that the above 
pressure limitation only applies when current is actually 
being used in the lantern. Indeed, the Regulation in 
question was largely framed with the idea of preventing the 
resistances used for reducing the supply pressure to that 
required for the arc—and which frequently rise to a very 
high temperature being placed within the cinematograph 
enclosure. А small resistance for adjustment, however, is 
allowed near the lantern. The Regulation has, moreover, 
been read to imply that a pilot lamp supplied at the 
ordinary lighting pressure (200-250 volts) would not be 
allowed in the enclosure. This, however, is not the case, 
since the restriction as to pressure merely applies to the 
circuit used for the arc. Central station engineers gene- 
rally will be pleased to hear, in view of the growing 
popularity of cinematograph entertainments, that the 
Regulations will in no way disturb the present arrange- 
ments for supply, since there is no doubt that to take 
current from the outer conductors of the three-wire 
system is the simplest, if not the most satisfactory, method. 
Electric Time Service. 

Іт is now about 10 years since Mr. Е. Hope-JONEs read 
his first Paper before the Institution of Electrical Engi- 
neers on the subject of Electric Clocks. Не was then 
practically alone in the field, and he pointed out in our 
correspondence columns in 1904 that it was au almost 
impossible task for one man to educate the public on the 
subject of the importance of uniform and accurate time, 
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and he even suggested that competition would be a good 
thing. Now it can at least be said that competition has 
come. In a Paper on “ Modern Electric Time Service“ 
read by Mr. Hopr-Jones last week before the Institution, 
the author dealt only with circuits of electrical impulse 
dials, describing several recent systems which are of com. 
mercial importance at the present time. It is always 
difficult for one maker to deal in an unbiassed way with 
the appliances of another maker. We must, however, 
congratulate Mr. HorE-JoNEs on his fair criticism. It 15 
impossible to deal with all existing systems in a Paper 
without making it unduly voluminous, but there is, 
nevertheless, much to be said in favour of the suggestion, 
supported by the President, that all makers should send 
in a description of their systems, so as to make the Paper: 
a complete record. Systems with uni-directional impulses, 
favoured by the author, are desirable from the point of 
view of simplicity; and the fact that these have not made 
satisfactory progress on the Continent is probably due to 
the lack of a satisfactory contact. Certainly the mechanism 
of the Synchronome Co. appears to give most satisfactory 
impulses, judging from the oscillograph records which 
indicate a very clean make and break. This appears to be 
the key to success in such cases. We are glad to see the 
evidence in Mr. HorE-JoNEs' Paper that electric time 
service is making such satisfactory headway. Much 
remains to be done in the way of educating the public, 
but the task 1s not an impossible one. 


supply—viz., Current=27nKE—the method is particu- 
larly well adapted for high voltage and high frequency 
circuits and low candle-power lamps. The fact that the 
power factor will always be low may possibly not be alto- 
gether a disadvantage from the central station point of 
view. In this connection it is interesting to notice that 
where a pressure reduction of 50 per cent. 1s required the 
power factor will always be 0:5 and the current 60 deg. out 
of phase with the pressure on the mains. As the current 
leads, however, it will partly compensate for the lagging 
current due to inductive loads, and will result in the 
station power factor being improved. It will be seen, 
therefore, that condensers possess several attractive fea- 
tures ; but their use is likely to be very restricted, as they 
cannot compete with an auto-transformer in the case of 
an installation of more than, say, half-a-dozen lamps. 
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Pacific Cable Board. — The High Commissioner for Aus tra- 
lia (Sir George Reid) has been appointed to fill the vacancy 


in the Commonwealth representation on the. Pacific Cable 
Board. 


London Electrical Engineers (Territorial Force).—It is 
announced in the ** London Gazette" that the following Second 
Lieutenants have been promoted to the rank of Lieutenant as 
from February 4th: Wm. E. Hammerton, Frederick H. Masters, 
Thomas H. Vitty and Frederick C. Clarke. 

Anglo-Norwegian Submarine Telegraph Cables.—It is 
announced that on Friday last the Norwegian Storthing 
voted 1,104,500 kroner (£61.361) for the purchase of the Great 
Northern Telegraph Co.’s cable between Egersund and Peter- 
head and Arendal and Hirtshals, and for the construction of 
a new cable between Arendal and Newcastle-on-Tyne. 


New Submarine Cable.—A notice, dated February 18th, in 
the “ London Gazette” states that an application has been 
received by the Board of Trade from the Commercial Cable Co. 
for a licence to lay down and maintain, on the foreshore and 
bed of the sea at Weston-super-Mare (Somerset) and Water- 
ville (Co. Kerry), an additional telegraph cable between those 
two places. Any objections must be lodged with the Board 
of Trade within 28 days. 


Personal.—The many friends of Mr. A. A. Voysey (elec- 
trical engineer and inspector to the City of London Corpora- 
tion) will regret to learn that he is seriously ill. He has been 
granted 12 months’ leave of absence. 

Мг. W. G. Hunter has resigned his position as publicity 
manager of the Union Electric Co., which he has held for 
nearly four vears. He will shortly commence business on his 
own account as an advertising specialist. We wish him every 
success in his new sphere. 

Arc Lighting in Cheapside.— The Corporation of London 
are still experimenting with flame arc lamps and gas lamps 
for street lighting. It is proposed that the City of London 
Electric Lighting Co. and the Gas Light & Coke Co. should 


carry out independent tests on the question, In an interview 


— 
Condensers and Metal Lamps. 

А SIMPLE experiment with which most electrical engi- 
neering students are familiar is to connect a glow lamp in 
series with a condenser across an alternating-current supply 
and to measure the voltage across the condenser and across 
the lamp terminals. An interesting development of this 
experiment was shown by Мїт. А. W. ASHTON at the annual 
conversazione of the Battersea Polytechnic last Saturday 
evening, Mr. ASHTON employed condensers for reducing 
the pressure of an alternating current circuit so that low 
voltage metal filament lamps could be used. For this pur- 
pose a condenser possesses some advantages over an auto- 
transtormer—namely, lightness, convenience aud the ease 
with which metal filament lamps of five or even lower 
candle-power can be used when desired; further, a bigh 
efficiency is obtained with only one lamp in use, and no- 
load losses are avoided. It should be noted that it would 
be essential in practice to have a condenser in connection 
with each lamp installed; and we may mention that it is 
proposed to design small condensers for fixing to existing 


lamp holders and ceiling roses. A condenser for this pur- 
pose would cost only a few shillings, and by means of an 
adapter might easily be fixed by a consumer without the 
assistance of a wireman. It should Ъз noted, however, 
that with each condenser on a given circuit the choice of 
lamps is somewhat limited. 


-—Q 

TO give ап idea of the capacity required, we may 
mention thata 5 mierofarad condenser will allow a 27-watt 
100-volt lamp to be used on a 50-cycle 20U0-volt circuit, 
and the efliciency of the combination will be quite 93 per 
cent. As will be evident from the formula for the current 
flowing in a condenser connected toan alternating-current 


with one of our contemporaries, Mr. А. F. Harrison, secretary 
of the former Company, said that the arrangements were not 
yet quite completed, but that Cheapside would be one of the 
thoroughfares in which experiments with flame arcs would be 
made. The lamps would probably be centrally suspended as 
in Cannon-street. 


Cable Interruptions and Repairs. 
Date of Interruption. Date of Repair. 


Assab —Perim  ............ .. July 8,1909 . — 
Dakar—Conakry ......... .. Aug. 19, 1909 — 
Balik Papan—K wandang... Nov. 1, 1909 — 
Tourane—Amoy ............ Dec. 27, 1909  ... — 
Lagos—Kotonou .......... Jan. 3, 1910 . — 
Fantaradja—Macassar...... Jan. 19, 1910 — m 
Paramaribo— Cayenne .. Feb. 3, 1910 — 
Swakopmund — Mossamedes Feb. 5. 1910 Feb. 17, 1910 


Perim - O bock . Feb. 22, 1910 
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Obituary.—It is with sincere regret we have to ud in the States west of the Mississippi. The average monthly 
that Mr. Ernest White, managing director of the Brotherton : cost of battery renewal was 21s. in Indiana, 20s. in the Middle 
Tubes & Conduits Co., of Wolverhampton, was found dead | West States, 17s. in the East, 21s. in the South and 16s. in the 
in his office on Saturday evening, shot through the head | States west of the Mississippi. | 


һу a revolver bullet. 
watchman. The deceased gentleman was formerly a member 
of Wolverhampton Council, and took an active part in the 
recent political campaign. There is, we fear, not the least 
doubt that insomnia, from which Mr. White was a great 
sufferer must have been accountable for the temporary mental 
condition which has had such dire results. Mr. White was 
an upright and honourable gentleman and an intelligent and 
conscientious business man, who had the respect of the elec- 
trical profession and the friendship of all in the trade who had 
{һе good fortune to know him. 


International Conference of Government Telegraph and 
Telephone Engineers.—It will be remembered that early in 
1908 the Hungarian Telegraph Administration made proposals 
for holding a Conference of Government Telegraph and Tele- 
phone Engineers, with a view to the discussion of technical 
and other questions which concern, and are likely in the 
future to concern more immediately, this important section 
of electrical engineers in their everyday duties. The first 
conference was held at Budapest in September, 1908, and at 
its conclusion it was proposed to hold the next Conference in 
1910, at a place to be subsequently decided upon. The Con- 
ference will be held this year in Paris, as was intimated bv 
Major O'Meara in the course of his remarks at the dinner of 
the Post Office Engineers, which is reported on another page 
of this issue of THE ELECTRICIAN. At the Paris Conference 
the following subjects will be discussed :— 

MANUAL AND AUTOMATIC TELEPHONE EXCHANGES. 

STANDARDISATION OF TELEPHONE CIRCUITS. 

THE FREQUENCY AND, IF NECESSARY, THE VOLTAGE TO BE ADOPTED AT 
THE TERMINALS OF THE SECONDARY WITH A VIEW TO THE ASSIMILA- 
TION OF THE TELEPHONE CURRENT TO A SINUSOIDAL CURRENT IN 
ORDER TO SIMPLIFY THEORETICAL RESEARCH. 

THE ADAPTATION OF TELEPHONE APPARATUS (INDUCTION Соп, MicRo-, 
PHONE RESISTANCE, &c.) TO LINES. 

THE CO-EXISTENCE OF STRONG AND WEAK CURRENT LINES. 

. Lose Distance TELEPHONY (CONSTRUCTION OF LONG DISTANCE 
CABLES, RELAYS AND COMBINATION OF AERIAL WIRES). > 

THE LATEST PROCESSES FOR THE PRESERVATION OF Woop POLES, BY 
IMPREGNATION AND BY PROTECTIVE STRUCTURES, AND PRACTICAL 
DATA RELATING THERETO. 

THE Party LINE AND SELECTIVE CALL SYSTEMS ON TELEPHONE AND 
TELEGRAPH CIRCUITS. 

TELEGRAPH SYSTEMS FOR HEAVY TRAFFIC (MECHANICAL MULTIPLEX 
TELEGRAPHY AND THE MERCADIER SYSTEM). 


Cost of Electrically Driven Vehicles. According to the 
** Electrical World " some interesting information has recently 
been given by the Waverley Co. on the cost to users of the 
electric vehicles made by them. А number of questions were: 
submitted to users of these vehicles, requesting information as 
to the average monthly bill for electricitv, approximate 
monthly distance travelled, experience with life of the battery, 
monthly allowance for battery renewals and some other queries. 
The replies to the question as to cost for electricity were 
divided into two classes, for vehicles kept in private garages 
and for those kept in public garages. It was found that the 
cost for private charging in the State of Indiana averaged 26s. 
per month; in the Middle West States, 22s. per month; in the 
Eastern States, 16s. per month; in the Southern States, 24s. 
per month, and in the States west of the Mississippi, 18s. per 
month. The cost of storage, service and current for vehicles 
kept in public garages averaged for the whole countiy £4. 6s. 
per month. Some typical reports on costs are printed with the 
names and addresses of the owners. In answer to the question 
as to the monthly distance travelled 12 owners reported more 
than 500 miles per month, the highest being 750 miles. The 
average for the State of Indiana was 352 miles; for the Middle 
West, 321 miles; for the Eastern States, 390 miles; for the 
Southern States, 331 miles, and for the States west of the 
Mississippi, 488 miles. The answers to the inquiry for experi- 
ence as to the life of batteries gave an average life ranging from 
two years in theState of Indiana to two vears and eight months 
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The discovery was made by a night 


Н 


some of our daily contemporaries just before Christmas. 


Organised Publicity.—We are pleased to learn that the 
new Joint Publicity Committee, on which are to be found 
representatives of the chief electricity supply authorities in 
the London area, is about to extend its activities. It will be 
remembered that а campaign to bring to the notice of the 
public the advantages of electricity was begun by advertising, 
in. what may be called the modern, or descriptive, fashion, in 
It is 
now proposed to extend this campaign into the provinces, and 
for this purpose to issue а poster and circular which may be 
spread broadcast by the various undertakings themselves, 
and а sub-committee, consisting of Messrs. Н. B. Renwick 
(County of London Co.) as chairman, E. Cunliffe Owen (Metro- 
politan Co.), A. C. Cramb (Croydon), E. Sayer (Hampstead), 
withF.J.Walker(St. 
James' & Pall Mall 
Co.) as hon. sec. 
The London poster, 
а reduced reproduc- 
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LON "à & SUB tion of which we 
AES dus | show herewith, has 
4 in it the elements 

of an optimistic 

philosophy. In it 


we see the part of 
London with which 
we are most fam- 
Шат, and on which 
the interest of the 
Empire is at present 
concentrated, illu- 
mined by a giant 
metal filament 
lamp. The moral 
| this points is clear. 
The Committee ex- 
pect by their work 
so to increase the 
connections to the 
various undertak- 
ings that the con- 
centrated ‘‘kilo- 
wattage will be sufficient to light up London even in a fog. 
All the “literature " will be published bv the Central Com- 
mittee, but will bear the name and address of the local supply 
authority. We welcome this evidence of increased activity 
in the supply world; it is just what 1s wanted at the present 
time. We feel that the best interests of the supply under- 
takings in particular, and of the industry in general, will be 
served by making every effort to render the campaign a success. 


Interruption to Supply at Bristol.—In connection with the 
interruption to the single-phase supply at Bristol last Friday, 
the 18th inst., we have received from Mr. H. Faraday Proctor, 
city electrical engineer, a copv of his official report, which reads 
as follows: ‘‘The switchboard is divided into two different 
sections so that any machine may be coupled to either section. 
This is arranged so that, should any accident occur on one sec- 
tion the machine can run on another section. On the switch- 
board, to enable a machine to be run on the two sections 
alternatively, there must be a piece of apparatus common to 
both sections. This is what we may term a selector switch. 
That is to say, a switch by which vou can select which section 
a machine is to be run upon. Unfortunately it was this very 
switch which broke down, and the two sections were joined 
together by the broken portion, which also made a contact 
with the common mass of earth, and it was not until this was 
localised and all connections to this switch were severed, that 
the whole of the supply was put on agáin. No damage was 
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done at the works apart from the one switch, and the whole of 
the trouble consisted in the inconvenience and the annoyance 
caused to our consumers." 
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Current Topics. 


Subjects of current interest dealt with in this issue include 
the following :— 


Mr. L. H. Walter contributes an article in which he discusses the 
possibility of using Artom's system for directive wireless telegraphy. 

Mr. L. Crouch contributes an article on the Characteristics of 
‘Tantalum Filaments, in which he shows that the Steinmetz figure 
connecting the power with the voltage in tungsten filaments follows 
from Stefan's law. Other characteristics are also discussed. 


Last week the Illuminating Engineering Society held a further 
discussion on the subject of Glare. We refer to this in our Leading 
Article, and an abstract of the discussion will be found in another 
column. 


We give an account of the discussion which followed the reading of 
Mr. Hope-Jones' Paper on Modern Electric Time Service before 
the Institution of Electrical Engineers. 


We give an abstract of à Paper read recently by Mr. Lee Campbell 
on Modern Automatic Telephone Apparatus before the American 
Institute of Electrical Engineers. 


In connection with the supply of electric energy to the. Port of 
London Authority, arrangements have been made between West 
Ham Corporation and the Corporation of Woolwich. West Ham will 
supply in bulk to Woolwich, the supply to bethrough duplicate mains. 


The President of the United States has issued a Proclamation that, 
from March 31st, if the British Government imposes no terms or 
restrictions прог; the importation or sale in the United Kingdom of 
the products of the United States unduly discriminating against 
these products, all articles imported into the States from the United 
Kingdom will be admitted under the Minimum tariff.“ 

Out of the past year's profits Liverpool electricity supply depart- 
ment have contributed £20,000 to the relief of rates after meeting 
interest and sinking fund charges and placing £5,000 to reserve and 
£16,187 to renewal fund. 

Falkirk Council have decided to carry out extensions of their 
electricity works at a cost of £12,000. 


At Newport (Mon.) extensions of the electricity undertaking are to 
be carried out at an estimated cost of £31.000. 


А Local Government Board inquiry was held last week into the 
application of Shrewsbury Council for sanction to a loan of £6,328, 
for extensions of the electricity undertaking. 


Londonderry Corporation have decided to put down additional 
plant at the electricity works. 


Legal.—Mr. Justice Parker has reserved judgment in the action 
brought by the Z” Electric Lamp Manufacturing Co. against Mesars. 
Marples, Leach & Co. for an injunction to restrain an alleged in- 
fringement of letters patent No. 21,654 of 1906, relating to improve- 
ments in the manufacture of filaments for incandescent electric lamps. 

A Divisional Court, composed of Mr. Justice Phillimore and Mr. 
.Justice Bucknill, have, on the appeal of Messrs. Crompton & Co. 
varied the judgment of the Official Referee (Mr. Muir Mackenzie) in 
the case of the Consolidated Tin and Copper Mines, Ltd., v. Crompton 
& Co. The Court contirmed an award of £100 in favour of plaintiffs ; 
with regard to the claim of £2.400 they found that the award of 
liquidated damages to July 24th was right, but not from Aug. 18th 
to Oct. 19th. and they referred to the Official Referee the question of 
the damages due to plaintiffs for delav during that period. Plaintiffs 
were awarded the costs before the Officia! Referee. and the applicants 
wero granted two-thirds of the costs of the appeal. 


Companies’ Meetings and Re ports.—The net profit of the Telegraph 
Construction & Maintenance Co. for 1909 was £85,769. and the 
directors propose a dividend of £1. 4s. per share. together with a bonus 
of 6s. per share, making in all 171 per cent. for the year. 

The directors of the Charing Cross, West End & City Electricity 
Supply Co. have declared a dividend of 5 per cent. for the past year. 

The report of the British Nouth Africa Co. is pleasant reading. and 
shows a steady progress in prosperity. The outlook for the Victoria 
Falls & Transvaal Power Co. is good; the two new power stations 
‚оп the Rand are working at a higher efficiency than was originally 
anticipated. 

A very satisfactory result is shown by the London Electric Supply 
Corpn. on the working of this, the oldest, London electricity undertak- 
ing for 1909. The contract with London County Council for the 
supply of energy to a portion of the Council's tramways terminated 
in Jun? last, but the Company has a contract with the L.B. & S.C. 
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Railway Co. for supply to its electrified South London section. The 
directors’ report refers with pardonable satisfaction to Lord Bess- 
borough’s recent commendation of the corporation's service of 
electricity supply. 

More than usual interest attaches to the proceedings at the meeting 
of shareholders of the Westminster Electric Supply Corpn., over 
which Mr. W. Hayes Fisher, M.P., presided. The chairman furnished 
particulars of a scheme of profit-sharing with the employes of the 
Company which, without risk to the depositors, provides an excellent 
banking arrangement for small sums from persons in the Company's 
employ. It is estimated that a deposit of 18. per week until 1931, the 
date when London County Council comes into possession by pur- 
chase, will ensure £100 to the depositor at the present rate of divi- 
dend on the ordinary shares of the Company. The maximum deposit 
is бв. per week, and 85 per cent. of the Company's employés have 
already taken advantage of this deposit fund up to an average of 
&bout 2s. per week. The ably-managed affairs of the Company 
show & very prosperous position. 

At the meeting of the Great Northern, Piccadilly & Brompton 
Railway shareholders last week Sir G. S. Gibbs, who presided, 
presented an excellent report which will be read with interest. 
Reference was made to the proposed amalgamation of several of the 
London tube railways, and incidentally it was mentioned that Mr. 
Chapman, chief engineer to the Company, whose work here in con- 
nection with the London tube railways is practically finished, is about 
to return to America. 


INSTITUTIONS AND SOCIETIES. 


La Soci&£TÉ FRANCAISE DE PHYSIQUE.—The annual exhibition of 
scientific apparatus will be held by this Society at its rooms, 44, Rue 
de Rennes, Paris, on Thursday and Friday, March 31st and April Ist. 


ARRANGEMENTS FOR THE WEEK. 


FRIDAY, February 25th (to-day). 
^A Puvsicar Society oF LONDON. 

ó p.m. Meeting at the Imperial College of Science, Imperial Insti- 
tute-road, South Kensington. Agenda: (1) “ Telephone Cir- 
cuits,” by Prof. J. Perry, F.R.S. (2) “ On the Laws regarding 
the Direction of Thermo-electric Currents enunciated by M. 
Thomas," by Prof. C. H. Lees, F.R.S. (3) ‘‘ A New Method 
of determining Thermal Conductivity,” by Mr. H. R. Nettleton. 

NORTHAMPTON INSTITUTE ENGINEERING SOCIETY. | 
, 5 p. m. Meeting at St. John-street, Clerkenwell, E.C. Paper on 
" Aero Navigation," by Mr. J. R. Pannell. 
MANCHESTER SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 
7:15 p.m. Annual Dinner at the Midland Hotel, Manchester. 
Roya INSTITUTION. 

9 p.m. Meeting at Albemarle-street, Piccadilly, W. Discourse on 
Colours of Sea and Sky," by the Right Hon. Lord Rayleigh, 
O.M., F.R.S. 

SATURDAY, February 26th. 
Roya INSTITUTION. 

3 p.m. Lecture on “ Electric Waves and the Electromagnetic 
Theory of Light," by Sir J. J. Thomson, F.R.S. (Lecture LIT.) 

WEDNESDAY, March 2nd. 
STUDENTS’ SECTION or THE INSTITUTION OF ELECTRICAL ENGINEERS. 

7:45 p.m. Meeting at 92, Victoria-street, S.W. Paper on “ Insu- 
lating Materials,” by Mr. T. J. Sack. ома 

TBURSDAY, March 3rd. 
ROYAL INSTITUTION. Ma x M d 

3 p.m. Lecture on Illumination: Natural and Artificial" (Ex- 
perimentally Illustrated), by Prof. S. P. Thompson. F.R.S. 
(Lecture III.) 

FRIDAY, March 4th. 
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ROYAL INsTITUTION. 
9 p.m. Meeting at Albemarle-street, Piccadilly, W. Discourse on 
Magnetic Storms," by Dr. C. Chree, F.R.S. 
SATURDAY, March 5th. 
Rovar INSTITUTION. 
Lecture on “ Electric Waves and the Electromagnetic Theory of 
Light," by Sir J. J. Thomson, F.R.S. (Lecture IV.) 


The Corps of Electrical Engineers (London Division). 
Officer Commanding, Col. R. E. B. Crompton, C.B. 
The following orders have been issued for the current week :— 
Monday, Feb. 28th. A" Company.—Recruits’ Infantry Drill, 6 to 7 
p.m. Technical Drill, 7 to 9:30 p.m. 
Tuesday, March Ist. B" Company.— Technical Drill, 7 to 9:30 p.m. 
Wednesday, March 2nd.—Gymnasium, 6:30 to 9:30 p.m. 
Thursday. March 3rd, " C" Company.— Technical Drill, 7 to 9:30 p.m. 
Friday, March 4th, “ D” Company.—Reeruits Infantry Drill. 6 to 7 
p-m. Technical Drill, 7 to 8:30 p.m. Infantry Drill; 8:45 to 9:45 p.m. 
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SOME NOTES ON OVERHEAD LINE CONSTRUCTION.“ 
BY W. B. WOODHOUSE. 


Summary. —After referring to the onerous conditions imposed on 
undertakers desirous of using overhead lines, the author discusses the 
design of overhead conductors, poles, &c. 


The author here deals with transmission lines, i. e., high-pres- 
sure overhead mains across country on private property and avoiding 
buildings, villages and towns as far as possible. The design of low- 
pressure overhead mains run along highways and through towns is 
so much controlled by loca! conditions that & general discussion is 
of little value. It may be noted, however, that the use of such 
mains is the only commercial solution of the problem of distribution 
in small towns and sparsely populated districts. The cost of a 
transmission system is a matter of much greater importance than is 
usually realised ; it is a matter of public importance. Where a cheap 
power supply exists the prosperity of the district is stimulated, 
existing industries extend and new ones arise, transport facilities 
are improved, and the spread of population into rural districts en- 
couraged. The abolition of smoke in manufacturing districts is a 
matter that concerns the health of every inhabitant, and the use of 
electric power offers the only satisfactory solution. If by the use of 
overhead lines a power supply may be cheapened or may be intro- 
duced into a district where it would otherwise be impossible, then 
every reasonable facility should be given to the supply authority to 
carry out the necessary work. 

The use of such lines in this country is subject to conditions so 
onerous as compared with those of other countries that small pro- 
gress has been made, and it would be no matter for surprise were 
their use less general than is the case. Amendment of the present 
restrictions is most needed on three main points: (1) Modification 
of the veto possessed by local authorities; (2) compulsory wayleaves ; 
(3) less stringent Board of Trade regulations. As signs of a movement 
in the right direction, several power acts reduce the local authority’s 
veto to a reasonable form, powers have been granted to undertakers 
for fixing rosettes on buildings to support lighting and tramway 
w.res, and the compulsory use of tramway poles for Post Office 
telegraph wires may be noted; but this piecemeal legislation cannot 
be considered a satisfactory way of dealing with & matter which 
affects the country at large. Compulsory wayleaves for overhead 
lines are sadly needed. . 

The physical surroundings of a projected line have an important 
bearing on its design, and. may often decide the general type of con- 
struction. In the majority of cases the line will traverse pasture or 
arable land, more rarely moorland or marsh, and it will therefore be 
intersected by hedges, walls and fences of an amazingly unnecessary 
number and of random direction. These boundaries form convenient 
sites for the poles, as involving the least disturbance to the land 
tenant; and if wayleave payments are to be kept within reasonable 
bounds spans must be varied, angles avoided, and single poles used 
in preference to À or H poles. 

Conductors.—Only copper and aluminium need be considered in 
practice. The sizes of single wires most likely to be required are 
from No. 7 to No. 4/0 gauge; between these limits solid conductors 
are of a size to be easily handled and possess advantages over 
stranded cables. For larger areas stranded cables are advisable, 
owing to their greater strength and flexibility. So far as single 
wires go we need, therefore, only consider two ranges of, say, Nos. 
18 to 15, and Nos. 7 to 4/0 inclusive, and the specification of such 
wires should indicate (1) the breaking stress, (2) the ratio of the 
stress at the elastic limit to the breaking stress, (3) the ratio of 
stress to strain within the elastic limit, (4) the behaviour of the 
metal under torsion and under repeated bending. 

The breaking stress in pounds may be expressed as F= A- B ё. 
Where А and B are constants and 6 is the diameter of the wire. It 
may be taken in round numbers that А = 70,000, B—40,000 are 
safe values. The safe stress (B.O.T. rule) is one-fifth of this, or 
F=14,0C0— 8,00905. The ratio of the elastic limit to the ultimate 
stress is of interest, but with a factor of safety of 5 the designer 
need not consider it, as in wires such as would be used it is of the 
order of from 5) to 70 per cent. The torsion and bending tests 
are valuable as a guide tothe behaviour of the wire in use, kinking 
during ereetion and afterwards ageing due to constant swaying 
being the most likely causes of failure. 

Aluminium has been used for а number «f important lines in 
America, and deserves cons deration. So long, however, as the 
present factors of safety are required by the Board of Trad; 


* Abstract of à Paper real before the Leeds local section of Ше 
Irstitution of Electrical Engineers. 


d diameter of wire. 


aluminium is not likely to be extensively used here. The principal 
properties of aluminium and hard-drawn copper are, for wires cf 
No. 6 gauge, as follows:—Weight per cubic inch, 0°0967 and 
0:322 Ib. respectively; ultimate stress, 26,000 and 62,000 Ib. per 
square in.; elastic limit, 54 and 70 per cent.; elongation with a 
stress of one-fifth ultimate, 1 and 0-4 per cent.; linear expansion 
for a rise of 53° F., 0:069 and 0'05 per cent.; relative conductivity, 
62 and 100 respectively. Stranded aluminium cables are used in 
preference to solid wires, owing to the increased tensile strength, 
the lessened risk of damag» from scratches and kinks, and the 
greater flexibility. ln making comparisons between the two metals 
this must be borne in mind, as although stranding gives these 
advantages yet th» diameter of the cuble for a given cross-section 
їз greater than that of a solid wire, and the cab'e presents a greater 
surface to the wind. The ratio of the diametzr of an aluminium 
cable to that of & solid copper wire of equal resistance per unit 
length is (for sizes of copper wire from No. 8 to 4/0) 1-44: 1. 

The maximum tension on a wire suspended between rigid supports 
will occur at minimum temperature and maximum wind pressure. 
The Board of Trade rules require that the maximum tensile stress. 
calculated for в temperature of 22? F., and а wind pressure of 301b. 
per square foot, shall not exceed one-fitth of the breaking stress. The 


tension due to weight alone is, approximately, 26 where /= span, 


8— вар, and w= weight per unit length. The tension due to a wind 


[3/6 
pressure, assumed horizontal, of the above amount is ia). where 


The resultant is, for solid or stranded con- 


P к V а 
uctors = АМ w+ (à ) : It is obvious, as the strength is pro- 


portional to 6? and the loading to д, that the smaller wires are pro- 
portionally more heavily loaded. | 
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As the wires will not be strung under the conditions of weather 
stated above, it is necessary to know the corresponding tension and 
sag during still weather at some higher temperature, and also—a 
figure of importance—the maximum sag corresponding to summer 
weather. The author explains in the Paper the method of obta‘n- 
ing these figures. The work of design may be much simplified by 
constructing a set of curves embodying these calculations, and also 
certain calculations as to thestrength of supports (referred to below). 


Poles.— Poles used to support wires are subject to three loadings 
under normal conditions: the weight of the wires, the wind pres- 
sure оп the wires as sustained at the points of support, and th»? wind 
pressure on the pole-surface and its top hamper. At anges the 
component of the wire tensions must be edded, and either met by 
& stiffer pole or by staying. For spans up to 100 vds. woocen 
poles are cheaper than iton, for longer . pans | ittice-work iron towers 
may show an advantage in cost. Wooden p les are изил ly of red 
fir, winter felled and creosoted. The po es should be we | : es:oned 
before creosuting, and if properly tre ited will have a life of 15 to 
20 years under average conditiors. The taper cf the poles is a 
matter bev:nd our control; but it is advisab‘e only to use po'es 
having a maximum strength of rupiure at the ground section, asin 
c.urse of time this part of the pcle wili decay most rapidly. 
Assuming the load concentra‘cd at the p le top, the propo:tion of 
taper to secure this is that the diameter at the top should be not 
ess than two-thi:ds of the diameter а: the gr und. The depth to- 
which it is n cessary to se. the po'es in the ground deperds, of 
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course, on the nature of the soil—usual practice is to allow from 


5 ft. to 8 ft. 
: | р 
E The breaking load of a fir pole is expressed by W= 766 н’ а 


formula derived from the Post Office tests. Аз under the Board of 
Trade rules а factor of safety of 10 must be allowed, the safe load 
is one-tenth of the value found from the above. To the designer 
the important figure is not the above value, but is the net strength 
available for resisting the wind load on the wires, which is found 
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by deducting from the safe load the load due to wind pressure on 
the pole-surface, insulators, brackets, &c. The gross safe load 
applied at a distance H from the ground, neglecting wind pressure 
on pole, is W= 766 D?/H. The net safe load, equivalent to wind 


1 D ci ; : 
load on wires, is 10 4 (769 D:— ‚Н + A)). where А is the equi- 


valent extra length of pole surface representing surface above point 
of loading. | 

We may now proceed to draw the working curves. It is con- 
venient to plot in the quadrants between the rectangular axes: (1) 
Span and stress in wires; (2) span and wind load on wires; (3) net 
pole-strength and hright to loading-point for poles of various dia- 
meters; (4) stress in wires and summer sag. From these curves 
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(Fig. 1) the effect of varying the span on the size of poles can be 
readily seen and the merits of each particular case considered. For 
example, if three No. 3 wires аге to be used, the span is assumed at 
any likely figure, say 200 ft.; reference to the second quadrant and 
the line corresponding to three wires of No. 3 gives the wind load 
on wires wh ch is equal to the net pole-strength required. Tho 
minimum head room being 2Uft., reference from the first to the 
fourth quadrant gives the maximum summer sag and therefore the 
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length of pole required (20+ summer sag) = height to point of load- 
ing (24 ft.). Following the abscissa from this point into the third 
quadrant to its intersection with the ordinate representinz the net 


. strength required gives, if the point falls on a **diameter" curve, 


the size required (namely, diameter=9-5in.); if it falls between 
curves the next larger diameter must be chosen. It may be noted 
that the heights corresponding to the intersection of an ordinate in 
the third quadrant with the diameter curves will give the scant- 
lings of a series of poles of varying height and equal net strength. 


Flexible Supports.—The previous consideration has dealt only with 
normal stresses. Of abnormal stresses the breaking of all wires in 
one span, and the consequent loading of the support by the un- 
balanced tension in the remaining spans is the most important. 16 
is obvious that à support which is elastic in the direction of the 
wires will in such a case reduce the tension. The advantages of 
flexible poles in line construction have been pointed out by Mr. 
A. P. Trotter. and а method of analysing the above case given.* 
In addition to the flexibility of the poles there are many modifying 
circumstances tending to prevent the wrecking of a number of spans 
due to such a cause as the above. Wire clips to the insulators will 
break and allow the wire to slip, insulator pins and arms will bend 
and foundations will give. Small deviations of the points of sup- 
port from the straight line are a natural advantage which it is 
difficult to avoid. Vertical deviation of the supporting points may 
be taken advantage of to equalise stress under varying conditions 
if flexible suspensions are used. 

The effect of an elastic pole in modifying stress due to broken 
wires may be studied by means of a diagram connecting (L—/) and 
F. The unbalanced load on the pole will cause a deflection within 
the limits of elasticity until the tension of the wires equals the 
elastic force. For wooden poles the deflection as ascertained by 
Post Office tests is WH?/216,000D!. 


Special Work.—The special work required at angles, road and 
railway crossings, will, however, add considerably to the designer's 
duties. In such cases as road crossings, safety and security are of 
paramount impcrtance, and there are many types of cradles and 
supports in use; the type of road-crossing adopted by the writer is 
а catenary suspension (Fig. 2); cradles are unsatisfactory and un- 
sightly, and this suspension appears to possess advantages. The 
type of railway crossing approved by one of the principal railway 
companies is given as an example of sound but simple construction 
(Fig. 3. Terminal arrangements for voltages up to 10.000 may be 


; quite simple; there is no need for the elaboration seen in designs 
| for higher pressures. Of the other details of line construction but 


brief mention need be made. 
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Insulators, Brackets and Arms.—The use of porcelain for insu- 
lators is general; glass used in early high-pressure lines has been 
generally discarded for mechanical reasons. The design of special 
insulators is rarely necessary, on account of the number and excel- 
lence of the standard designs which may be bought. Should it be 
found necessary to design special insulators, there is an important 


me Proceedings " of the Institution of Civil Engineers, Vol. CLXIX., 
p. 183, 1907. 
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rule to beobserved—that the thickness of the clay should be kept 
as even as possible. Largo insulators are built up in sections 
cemented together. Fig. 4 shows the type adopted by the York- 
shire Electric Power Co. for 10,000 volts. 

The choice between a bracket and a cross-arm depends on the 
spacing and relative position of the wires, A symmetrical spacing 
is, of course, the best, but for moderate distances this is not of so 
much importance as the distance between wires; the minimum 
distance is determined by the possibility of short-circuits due to 
birds or the swaving of the wires. Some tests made by the writer 
to determine the amount of the latter showed that a No. 4/0 wire 
spanning 50 yds., with a 3ft. 6in. sag, swung 3˙5 in. eich way 
during a severe gale; a No. 8 wire of the same span, and a sag of 
lft. 10in., swung 3in. each way. Birds are more likely to cause 
trouble at the poles than between wires. 


Economical Span.—The total cost of an overhead line may be 
divided into four parts — Wires, supports, labour and wavleaves 
(capitalised). The cost of wires per mile is decided entirely by elec- 
trical considerations, and. with a portion of the labour costs. is 
independent of the number of supports. Tre cost of supports per 
mile varies with the number. If the number of supports per mile 
is decreased, the poles must be stronger to me't the extra weight 
and wind lo:d. they must be lorger to maintain the same head- 
room against the increased saz of the wires, and the foundations 
must be made more secure. The brackets, arms. insulators, stays, 
&c., must be stronger and the labour of erection per pole is in- 
creased, Ара nst these increases per pole, however, we must sat 
the decreased number of supports, and therefore for any particular 
line there is a m: st economical span to be found. 

It is not possible to generalise, as the cost of the items varies 
considerably for different electrical requirements. It may be noted. 
however, that the strength of the poles, allowing for increased 
height with increased span, is approximately proportional to the 
fourth power of the butt diameter (D!). and that the cost of 
wooden poles of lengths between ЗО ft. and 60 ft. is proportional to 
D?. The ratio of cost of poles per mile of lino under these condi- 


Cost with spans */ss* n, 
| à v 
Cost with span 81 >, which is to say that 


81 
if the span is doubled the cost of poles will be increased in the 
ratio of 23 or 1:67 to 1. The numberof poles being decreased, the 
total labour cost is decreased also; but, as each foundation will 
prove more costly. not to the same extent. "The decrease in the 
number of poles will also decrease the wayleaves, and. taking all 
the items into consideration, a balance may be struck. In practice 
one finds that over a considerable range of span variation the cost 
is fairly constant, апа the actual span length is decided by local 
conditions, such as the position of hedges, boundaries, roads, &c. 
Using single poles under the present Board of Trade rules a span 
exceeding 100 yds. is not economical. 

In an appendix to the Paper the author describes а method of 
testing the elasticity of wires. 


tions is, therefore, 


GLARE. 


At the meeting of the Illuminating Engineering Society last 
week, the discussion on the subject of © Glare“ was resumed. 
At the previous meeting, the question had been considered 
more from a physiological point of view, but on the present 
occasion the discussion was of considerable interest to engineers. 


Mr. A. P. TRoTTER, in resuming the discussion, remarked that although 
the discussion that evening was to be mainly practical. he would like to 
refer to the physiological problem which the President had suggested, 
namely. whether the contraction of the iris was due to light entering the 


A BRIGHT BEAD 
BLACK DISC ON A 


pupil, or to light falling on the cornea and iris. The instrument which 
he used was not suitable for exact work, but revealed a good deal of the 
action of the iris. The arrangement (shown in the diagram herewith) 
consisted of a bright bead held close to the eye, with a scale behind it. 
А wooden cup was pressed against the cheek-bone to fix the instrument 
relatively to the eye. A rod carried a scale at the distance of easy 
vision. A blackened wire, adjustable on the rod, carried a polished silver 
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bead. This was illuminated by a lamp placed on one side well out of 
view. The bright spot on the bead became spread out into a fairly sharp 
circle. and this was the shadow of the edge of the iris on the retina.* and 
the diameter might be estimated by the scale which was seen behind it. 
For the purpose of the present experiment a little black disc was mounted 
so that it would just hide the filament of a lamp. This instrument was 
not capable of exact work. owing to parallax when the eye was directed to 
different parts of the scale. On switching on the lamp. the diameter 
seemed to contract from 80 mm. on the scale to 60, but when the 
filament was hidden by the disc. shielding the pupil from the direct light, 
there was no appreciable relaxation, and it appeared that the contraction 
was largely due to the light falling on the cornea and iris. Glare was an 
illumination causing pain or discomfort, but different people had different 
ideas about discomfort. Intrinsic brillianey was the relation between 
the candle power of a source of light and the effective area of the source of 
light. A candle flame 2 in. high and 0-4 in. wide at the base had about 
24 c.p. per square inch, or 0:39 c.p. per square millimetre. This. he 
thought. was a practical limit for indoor work. Out of doors with lamps 
at a distance, other considerations came in. Owing to irradiation, a 
glowing filament seemed to be about ten times wider than it really was. 
The apparent width must be taken in estimating intrinsic brilliance. In 
practical work there were two broad methods, one in which the source of 
light was within the range of vision, and the other in which it was outside 


it. In domestic work lights had generally to be within the range of 
vision. Concealed lights behind cornices were charming but expensive. 


Lights for domestic work should be shaded and the intrinsic brilliancy of 
the shade should not exceed that of a candle, say 2 c.p. per square inch. 
Mr. Trotter showed a specimen of his dioptric shades, designed 30 vears 
ago. The principle had. been developed and improved, and was now 
known as the Holophane. A 16 с.р. lamp in his shade appeared as а 
patch of about 7} square inches, or, allowing for loss, about 4 c.p. per 
square inch, which was rather too bright. For ordinary desk lighting he 
preferred a dark green shade at such a height as entirely to conceal the 
lamp. Dr. Louis Bell considered this to be the worst possible form of 
lighting. This showed how difficult it was to make rules on such matters. 
For domestic lighting he liked to place lamps close to white walls, and to 
shade them with parchment paper shades. | 

Mr. BAUGH gave a demonstration of lamps in different shades. 
considered that glare only existed when we saw an after image. 

Mr. J. S. Dow referred to a number of communications which had been 
received from foreign members. In a letter from Professor Blondel the 
latter said he would deal with the question of glare in detail at an early 
date. Prof. Grau, of Vienna, laid stress on intrinsic brilliancy and 
excessive contrast as the chief factors in causing glare, and recommended 
the sub-division of light sourees—z.e., the use of a large number of lamps of 
low intensity in preference to one or two very powerful lamps. Messrs. 
Körting & Mathiesen, of Berlin, laid stress in their communication on the 
advisability of imitating daylight. and discussed the relative advantages 
of indirect, semi-direct and direct systems of lighting, each of which had 
its own special field. In general there should be a distinction between 
small rooms, large rooms and outdoor illumination. In the first men- 
tioned case naked lamps should not be used. In a lengthy communica- 
tion Dr. Stockhausen said that we must go to the oculist for evidence of 
the effects of glare, but as oculists frequently knew little about technical 
matters the co-operation of engineers was essential. For interior lighting 
it was desirable that any sources which the eye saw directly should not 
exceed 0-75 hefner per square centimetre in brightness. Finally, he 
emphasised the need for an international committee to deal with the 
subject. 

Mr. W. R. Cooper disagreed with most of the definitions given during 
the discussion. If the illumination was below a certain limiting value of 
brilliancy the glare was due to contrast, and to the eye attempting 
to adapt itself to two widely different values of brightness at the same 
time. ‘Thus, a lamp against a black wall gave a greater sense of glare 
than a lamp against a white wall. The glare which resulted in the case 
of the black wall was due to the contrast, and consequently this and other 
similar effects showed that glare should be defined as a ratio of the 
maximum to the minimum brightness within a certain area of the tield of 
view. Possibly the percentage decrease of the pupil in passing from the 
minimum to the maximum brightness might be taken as a measure of 
the glare. There was a tendency at the present day to use methods of 
illumination which gave very decided glare, particularly with metal fila- 
ment lamps in clear bulbs. It was often noticeable that there was a total 
disregard of the principles of illumination in the lighting of publie 
buildings. For example, in the Patent Office Library, table lamps had 
been fixed in which the clear bulb lamps projected below the shades, 
though he was glad to see that this had been recently rectified by the 
addition of cardboard shades. He thought that the society could do 
great service in such faulty illumination of public buildings if they were to 
draw the attention of the authorities concerned, and bring pressure to 
bear upon them. 

Mr. W. M. Моңркү asked whether the Society should not consider 
the question of seeing well rather than that of illumination. A room 
illuminated with reflected light, in spite of the fact that it appeared 
darker than a room brilliantly lighted with all the lamps within the range 
of vision, gave greater comfort. He questioned whether it was necessary 
to remove all exposed lamps, but supported the remarks of previous 
speakers as to contrast. Much consideration had been given by the 
Council of the Institution of Electrical Engineers to the lighting of their 
new building, and they had decided that at all costs exposed lamps must 
be avoided. As to whether it was right entirely to get rid of direct lighting. 


He 


* See THE ELECTRICIAN, Vok XXXIII., p. 331. 
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there was the difficulty that we were accustomed to direct illumination by 
the sun. Snow glare had not, he thought, been very carefully studied. 
Its effects were very painful and not entirely a question of light, all 
exposed parts of the body being affected. He found that painting the 
features with collodion gave the best protective resulta. 

Mr. Haypn Harrison thought that nobody had exactly defined glare. 
Intrinsic brilliancy as well as contrast undoubtedly entered into the 
question. Ifa lamp was held in front of a white screen and then in front 
of а black screen the effect of glare in the former case was practically 
negligible, but in the latter it was very marked. It ought to be possible 
to formulate a mathematical expression for glare, such expression 
involving the intrinsic brilliancy and the contrast. As to the 
importance of the subject, street lighting might be instanced, the effect 
of glare being quite lost if the lamps were placed under white shades or 
reflectors. The illumination remained the same, but the effect gave the 
idea of improved lighting. Some people thought the ideal arrangement 
was to provide indirect illumination, but he did not think a shadowless 
room was any better than an unprotected light, since shadows were 
natural and were necessary to bring a little definition into the illumination. 

Mr. L. Gaster said that there could be no question as to the importance 


of the correct position of lamps and the absence of glare in banks, large ! 


offices, &c. Besides placing lamps directly in the field of vision, another 
fruitful source of trouble was the direct reflection from glazed paper. 
Various definitions of glare had from time to time been put forward, but 
it was agreed that the intrinsic brilliancy of modern sources was too high. 
It was significant that almost every expert had referred to the bad effect 
of powerful lamps outside shop windows. The action of the City Police 
authorities in recommending the screening of such lamps was beneficial. 
He was also glad to see that the London County Council proposed to 
take action by advising shopkeepers to be more careful in placing lamps 
in windows, so as to avoid fires. Не agreed with Mr. Cooper that the 
method of lighting the Patent Office was not all that could be desired, 
and that attention should be called to public buildings in which the 
method of illumination was unsatisfactory. In conclusion, Mr. Gaster 
said that data were badly needed as to the conditions which caused glare. 
He drew attention to the proposal of Dr. Stockhausen, which was put in 
the form of a resolution—viz., “That an international committee repre- 
sentative of the different professions interested in illumination be ap- 
pointed by the Illuminating Engineering Society to consider the question 
of glare from modern illuminants, to collect evidence as to its natural 
causes and effects, and to frame recommendations as to how these in- 
jurious effects can be avoided, that the Editing Committee of the Illumi- 
nating Engineering Society should deal with the question, appoint the 
necessary authorities, and take due steps for the formation of such a 
Committee." 

Mr. MACKINNERY showed a globe due to Prof. Blondel, a feature being 
that the external ribs acted in two distinct sections, one totally reflecting, 
and the other refracting. "The ribbing was designe to give a distribution 
in the vertical plane, and to provide diffusion both in the horizontal and 
vertical directions. Ribbing was also placed inside the globe. 

Dr. ETTLES suggested that some agreement should be reached as to the 
physiological questions involved. 

Mr. Nasu, referring to Mr. Trotter's remark as to the increased diameter 
of a luminous tilament, suggested this might be accounted for by vibration. 

Mr. HAYDN Harrison suggested an alternative theory—viz., that the 
eyes filled with moisture on looking at a filament. 

Dr. GREEN said some persons were very slow in adapting their eyes even 
to an ordinary light. 

The PRESIDENT (Prof. Silvanus P. Thompson) disagreed with the idea 
of vibration causing an increase in the apparent size of a glowing filament, 
as could be veritied by examining on a screen the image of a filament. 
The real cause was termed “ irradiation," under which was included actual 
spreading in the retina, spherical aberration of the eye and imperfections 
of the lens apparatus ; in fact, it was bad focussing which caused irradia- 
tion. He agreed with Mr. Trotter that intrinsic brilliancy must be 
interpreted by dividing the total power, not by the actual emitting arca, 
but by the apparent area. This, however, was not sufficient, as contrast 
was important in relation to backgrounds. He hoped that experiments 
would be made in this direction. He also did not think that the effect of 
stray light entering the eye could be called glare. 


Battersea Polytechnic.— The annual conversazione took 
place on Saturday last, and, judging by the large attendance 
throughout the whole evening, was a great success. Popular 
exhibitions and demonstrations in. the various laboratories 
and workshops attracted considerable attention. Most in- 
terest was probablv taken in the demonstrations of electro- 
plating by the new “ Galvanit" process, the ease with which 
tin, nickel, cadmium and silver could be almost instan- 
taneously deposited on metallic surfaces merely by rubbing 
being greatly appreciated. It is interesting to learn that a 
powder for copper plating will soon be on the market, whilst 
the process 1з also being adapted to the deposition of brass. 
In the electrical laboratories a horn lightning-arrester on a 
10,000-volt circuit was shown in operation, whilst an arrange- 
ment of a condenser for enabling a 50-volt metal filament 
lamp to be used on a circuit of 100 or 200 volts pressure 1s 
of particular interest. 


— 


— —————— ———————————— — 


THE ELECTRICIAN, FEBRUARY 25, 1910. 


THE RADIATION FROM DIRECTIVE AERIALS IN 
WIRELESS TELEGRAPHY. 


BY L. H. WALTER, M.A. 


Summary.—The author deals with the question of dirigibility in the 
emission of electric waves for wireless telegraphy, taking into account 
the methods of Artom and of Bellini and Tosi He then gives the 
results of an examination of the radiation which could be expected 
from a single aerial of this type under various conditions, and shows 
by examples that the electrical method of changing the direction of 
the emission maximum put forward by Artom is of no practical value. 


Since the first inception of wireless telegraphy, dirigibility 
in the transmission of electric waves has always been regarded 
by both the theorist and the practical worker as one of the 
final problems to be solved, in fact, it has until comparatively 
recently been regarded as being as difficult of attainment as 
ultima Thule for the ancients. The study of the directive 
aerial, as a stepping stone in this direction, has consequently 
received much attention, and, as a result, such aerials may now 
be considered to have entered the practical stage. 

In a few cases quantitative measurements have been made 
which have served to establish the methods concerned on a 
definite basis ; but this does not apply to some other cases, 
where purely qualitative results have been referred to, and 
but scanty details are available. The writer considers, there- 
fore, that a short discussion of several points involved mav 
prove of interest in view of the fact that some misapprehension 
still appears to exist in what should be well-informed technical 
circles. 

From considerations of space the horizontal aerial is omitted 
from the present investigation ; its construction also does not 
readily allow it to comply with what is now demanded of a 
directive method—namely, dirigibility. Similarly Braun’s 
interference method is left out of account, since this has never 
surmounted the experimental difficulties. There remain but 
two other methods which have been proposed : that of Artom 
and that of Bellini and Tosi. 

In 1903 Artom first propounded his “ polarised wave ” idea, 
and though sufficient detail was then lacking for an actual 
opinion to be formed as to its practicability, the fundamental 
principle involved is sufficiently made evident by stating that 
the inclined aerials, of the now familiar triangular type, were 
declared to oscillate 90 deg. out of phase ; in other words, the 
currents in the two antenne were in quadrature. The maxi- 
mum emission in such а case was stated to be obtainable in a 
direction at right angles to the plane of the aerial (i. e., at right 
angles to the plane passing through both antenne). The 
emitted waves were claimed to be circularly or ellipticallv 
polarised, and thus to differ from the ordinary Hertzian waves: 
propagated from an oscillator of the usual tvpe. 

This view as to the fundamental principle involved is not 
solely that of the writer, but is essentially that expressed by 
Artom's own fellow countryman in Righi and Dessau's Tele- 
graphie ohne Draht" (2nd edition, p. 559) ; these authorities 
state also that “ е theory predicted that only the rays 
perpendicular to the aerial plane possess the circular polarisa- 
tion.” Experiments with aerials of this type are stated to have 
confirmed the theory, but it is now known that the results were 
onlv obtained with the coherer, and no data have vet been 
published, in spite of the advance in methods and means of 
measurement since that date. On the other hand, a theoretical 
discussion of Artom's method bv Mandelstam* led the latter to 
the conclusion that * the operation of the Artom system cannot 
take place in the way explained by Artom.” 

Later on (in 1907), Artom’s arrangement was given an 
exhaustive test by Bellini and Tosi on behalf of those who had 
acquired the Artom patents. "These trials proved abortive, 
in spite of every care taken to reproduce Artom’s results. In 
the course of these experiments, however. Bellini and Tosi 
noticed, when using the triangular aerial for this purpose, that 
if the phase difference was made 180 deg. and the amplitudes 


* * Jahrbuch der drahtlosen Ül'elegraphie," Ie, p. 291, 1908. 
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-were equal, or, in other words, if the aerial was made to vibrate 
in half a wave-length, the maximum radiation occurred ix the 
plane of the aerial system, whilst at right angles to this the 
radiation was zero. | 
The diagram of the intensity of the electromagnetic field, 
set up by the radiation from such an aerial, is composed, as is 
now well known, of two tangent circles. This is simply a case 
of interfering fields, and does not depend in any way on the 
waves being “ polarised.” The result, so far as the single 
directive aerial їз concerned, is, of course, simply an experi- 
mental confirmation of the arrangement originally due to S. G. 


Brown* and later put forward by Stone, Blondel, von Sigsfeld 
and others. More recently Artom has read two Papers before 
the Associazione Elettrotecnica Italianat, and in the first 
practically recapitulates what was said before about the 
polarised wave method. The second Paper, however, discloses 
quite а departure from the original principle; in fact, what is 
practically an entirely different system is described. 

In the new arrangement the triangular aerial is retained, 
but the use of “ polarised " waves is apparently abandoned. 
The maximum emission is now claimed to take place either at 
right angles to the plane of the aerial, or, it may be, ?n the plane 
of the aerial. It is clear from this that the new arrangement 
is a combination of the original one, and the aerial used by 
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Bellini and Tosi, since, for the emission to have its maximum 
value in the plane of the aerial, the currents in the two antennæ 
forming the triangle must differ 180 deg. 1n phase. Jt is also 
claimed that the direction of the maximum radiation can be 
varied by merely changing the phase relations, and the ampli- 
tudes, of the currents in the antenne. This implies that it 
would be possible, with a single directive acrial, to make the 
maximum emission assume any azimuthal angle by purely 
electrical means. ШШ | 

A translation of the Paper containing this remarkable 
claim was published in the Electrical Review," of New York 


(Vol. LIII., p. 814, 1908); it does not appear to have been , 
JC... yd NC one i tdg мш 
* British patent No. 14449 of 1899. — f Atti, XII., p. 547, aleo p. 503, 1808. 


dealt with in any other technical journal published in English, 
though now, nearly two years after the original Paper was read, 
it has recently been reviewed in the Electrotechnische 
Zeitschrift. The matter is, however, of considerable im- 
portance, for, were such a method operative, it would provide 
a means which would be even simpler than the well-known 
Bellini and Tosi arrangement of crossed aerials. 

The operation of a directive aerial for the case where the 
electrical relations in the aerial are different from those which 
prevail when the maximum emission is to take place in the 
plane of the aerial, appears to have never been discussed. The 
writer has, therefore, made an examination of the radiation to 
be expected from such a directive aerial, the currents in which 
are made to differ in pliase by varying amounts and the 
amplitudes also caused to bear different ratios to one 
another. As Kiebitz has shown experimentallv*, the inclined 
antenne of a triangular directive aerial system may be re- 
placed by two vertical antenns, joined at the lower extremity 
and similarly tuned, since the diagram of the electromagnetic 
energy is the same for both structures. Consider then, for 
the sake of simplicity, the case of two vertical antennæ, A, B, 
separated by a distance d as shown in Fig. 1, in projection 
upon the plane tangent to the earth's surface at the point O. 
midway between А and B. S is a point on this plane, situated 
at a great distance from О. The direction OS makes an 
angle $ with OA, which latter line is taken as the polar axis. 
Were the antenna A placed at O, it would set up an electric 
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field at S, having a certain phase l. In reality, however, the 
antenna À being a distance Oa nearer to S than the point O, 
the field set up at S will have the instantaneous value I, —e *' 


d | 
sin (++ соз $), where a is the damping factor of the 


pulsation of the electromagnetic field, À is the wave-length of 
the emitted radiation, 7d/A.cos ф is the lead in phase, corres- 
ponding to the linear advance Oa, and р the pulsation =2тл. 
Similarly the intensity of the field set up by the antennæ B at 
the point 8 will have the instantaneous value 


rd 
Iye віп (2 cos $). 


The resultant field at S will consequently have the instan- 
taneous value 
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Putting I= [Ia +1, this expression becomes 
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Examination of this latter expression shows that the resultant 
field consists of two superposed fields, namely, one field in 


* THe ELECTNKICIAN, Vol. LXI., p. 972, 1909. 
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which the phase is independent of $, but the amplitude varying 
with $ ; another field, in which the amplitude is independent of 
$. but its phase varving with $. In other words, the first is a 
directive field ; the second, a circular or ordinary field. 

Let us assume first that Io o, that is, that the currents in 
the two aerials have the same amplitude. 
of the field intensity set up by the pair of vertical antenne 


evidently has a form which is representable by an equation of. 


the form 


v 
Ip=K cos ( ы s cos $). (3) 
When £ increases, the factor eat of (2) diminishes; and 
consequentlv, as time goes on, the diagram changes, but 


merelv as regards its dimensions ; its shape remains the same 
throughout. 
From equation (3) it is at once seen that, in general, two 


equal maxima are obtained corresponding to the angles = 


pov 


À 
+ COS Sp too It is, further, evident that by varying 


the phase-difference, A=. between the currents in the two 
antenne, the angle do is changed. What takes place is then 
merely a change in the angle between the two maxima above 
mentioned, which, however, always preserve their equality of 
inclination to the polar axis. It is hence impossible to cause 
the direction of maximum radiation to turn uniformly bv varv- 
ing the phase-difference between the currents in the antenna. 
As a matter of fact, on varving the phase-difference in a con- 
tinuous manner from 180 deg. to 0 deg., the direction of the 
maximum splits up into two, which move in opposite senses as 
the phase-difference diminishes. 
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polar diagrams shown in Figs. 2, 3 and 4 are reproduced. These 
are plotted for the three cases where the distance d/A is equal to 
1o» 1, апа $ respectively; a diagram being given for each value 
ot the phase-difference—viz., for 0°, 30°, 60°, 90°, 120?, 150°, 
1807. 

The case where d/A = 3 is of particular interest, for, on chang- 
ing bv 180 deg. the phase-difference between the currents, the 
direction of maximum radiation suddenly jumps round 90 deg. 


As a rule, though, the phase-difference practically has no other 
effect than that of disadvantageouslv influencing the directive 
whatever the value of 


properties of the aerial system. Still, 
the ratio d/A, there are certain values of the phase-difference 


for which the directive quality is most marked. These values 


аге jj — v= 180 deg. and ue cmm = nd jd. 
Suppose, now, that I, is either greater or less than zero. 


In such a case it is easy to show that in no direction does the 


rediation have a zero value. For, in order that this should be 
possible, it is requisite. for a certain angle &., that the amplitudes 
of the two diagrams (directive and circular respectively) should 
be equal, and also that the phase-difference between them 


should be 180 deg. This implies that the two following 
equetions are simultancously satisfied : 
К n—v md 
ole cos ( ә Toy сох »)= Ie. 
por zd 
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The polar diagram. 


To make this more plain the. 


from which one can see that I — —2I, and hence I Ig. In 
order to obtain a zero radiation in one or more directions it is 
thus an indispensable condition that the currents in the two- 
antenne have the same amplitude. 

The amplitude of the electromagnetic field in a direction ф is 


the resultant of two values, 2I,e-*' cos 55 qe cos D and 
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Ioe ; between these there exists a phase- difference T 4 
cos.. The value of the resultant amplitude is hence 
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The first term above is the square of а magnitude of the form: 
(3); the second represents a circular radiation. It is conse- 
quently evident from (4) that the difference in the amplitudes 
of t e oscillatory currents in the two antenn:e has no influence 
bev nd that of causing the two maxima and minima to undergo: 
dis acement. It has, however, a distinctly unfavourable- 
eff: t in other wavs, since it eliminates the directions of zero- 
rad ction, and also tends to make the resultant diagram 
ass. me a shape which is the more nearly circular the greater 
the difference between the said amplitudes. Since, then, such 
unfavourable results are obtained with a pair of vertical 
antenna, it is obvious that they will be still more unfavourable 
with a triangular aerial in which, owing to its shape, the 
distance between the different elements varies with their 
height. 

From the preceding consideration the interesting result is 
arrived at, that the true Artom aerial, composed of two in- 
clined antenne traversed by currents in quadrature, should 
give a diagram of the type shown in d of Fig. 2, only not so: 
favourable. So that the Artom system, instead of producing 
circularly or elliptically polarized waves which are propagated 
chiefly in the direction perpendicular to the aerial plane, 
radiates, on the contrary, plane waves which have practically 
the same intensity in all directions, with a slight maximum in 
the plane of the aerial itself. 

As regards the newer proposed method. it is als evident: 
that dirigibility, that is, the power of uniformly changing the 
direction of the maximum radiation by any azimuthal angle, is 
not attained by the electrical method put forward by Artom ; 
and thus the method of crossed directive acrials as employed 
by Bellini and Tosi appears at present to be the only one which 
actually accomplishes this purpose. 


2 


TELEGRAPH AND TELEPHONE SYSTEMS AS AFFECTED 
3 BY ALTERNATING CURRENT LINES. 


The following is an abstract of the discussion which took 
place at the meeting of the American Institute of Electrical 
‘Engineers when Mr. J. B. Taylor read a Paper on this subject.. 
An abstract of this Paper appeared in our issue of January 7th.. 


The Presrpent (Mr. L. B. Stillwell) remarked that the question of 
right-of-way in the ether was strictly modern, and arose first in the shape 
of damage caused by electrolysis. The courts in general had decided 
substantially that no individual interest could own the earth; that 
adjustment must be sought along reasonable lines; and that the prin- 
ciple of give and take must be recognised. It was the business of scien- 
tists, particularly of those who had to do with applied science, to find a 
cure or a preventive, rather than to let the contlicting property interests 
go to the length of opposing each other in the courts. The procedure: 
should be science first, and then, if science could not find a cure, the prin- 
ciples of justice and fair play might be relied upon to effect a final adjust- 
ment. 

Mr. C. F. Scott said а brief reference was made in the Paper to a 
method of neutralising the effect of a single-phase railway cireuit upon 
an adjacent telegraph circuit, which he had been personally much in- 
terested in and would therefore describe in some detail. Some years ago: 
it was recognised that the inductive effects produced in a circuit adjacent 
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to a single-phase railway in which а large current was carried a long dis- 
tance would probably cause disturbances in the adjacent circuits, and 
that these disturbances could not reasonably be avoided by readjust- 
ments or modifications of the circuits in any simple way. From the in- 
formation and experience at hand at that time he concluded that the 
electromagnetic induction would be the most serious element, and he set 
about to devise some method of counteracting it. The first and most 
obvious arrangement that presented itself was one to which the author 
had referred, in which а transformer had one coil in the trolley circuit 
and a second coil connected in series with the telegraph wire in such а 
direction that the E.M.F. of the secondary of the transformer opposed 
the E.M.F. induced in the telegraph line. Ав the load was shifting, 
however, induction in the telegraph wire would change continuously as 
the train moved, while the induction in the transformer changed instantly 
when the train passed it. Moreover, the induction in the telegraph line 
was not proportional to the current in the trolley wire, but depended also 
upon the proportion of the current which flowed in the rails and that 
which flowed in the earth. This variable proportion was dependent upon 
the number of tracks, the distance from the train and other conditions. He 
then proposed to wind the primary of the transformer differentially by 
including certain turns in series with the trolley and other turns in series 
with the rail, so`as to make the E. M. F. induced in the transformer more 
nearly equal to that induced in theline. While this did not offer a com- 
plete remedy, it appeared to be a step in the right direction and worthy 
of trial. He. turned the matter over to Mr. A. J. Sweet, asking him to 
design a transformer for trial test. In a few days Mr. Sweet reported 
that he had studied out a modification that would overcome the funda- 
mental objections to the transformer with double primary coils. He 
then described a method, that was adopted on the telegraph circuits 
paralleling the electrified portion of the New York, New Haven & Hart- 
ford Railroad. The method was briefly referred to in the Paper. А 
neutralising circuit having practically the same exposure as the telegraph 
wire was employed as the primary circuit for supplying the neutralising 
transformer. This in turn gave a secondary E.M.F. practically equal to 
that induced in the telegraph wire. The two were connected in opposi- 
tion. A careful study of this system brought out its many advantages. 
When the transformer primary coil was connected in series with the 
‘neutralising circuit, the E. M. F. produced upon a secondary coil having 
‘the same number of turns as the primary would be slightly less than the 
induced E.M.F. in the primary circuit, on account of the drop due to 
resistance of the neutralising circuit. In order that the E.M.F. on the 
secondary might be equal to that induced in the telegraph circuit, it was 
obviously necessary to have a few more turns on the secondary coil than 
оп the primary. By using a suitable number of turns the E.M.F. on 
the secondary was made practically identical with the E.M.F. in the 
‘telegraph wires. The tendency for alternating current to flow in the 
‘telegraph circuit was, therefore, eliminated. As a matter of fact, there 
was a slight difference of phase between the secondary E. M. F. of the 
transformer and that of the telegraph wire. Methods had been proposed 
and tested for reducing or eliminating this difference of phase, but it had 
not been found necessary in practice to employ them. As the secondary 
coil carried no alternating current, the transformer acted as if on open 
circuit. The transformer might, therefore, carry a number of secondary 
‘coils, each connected to its own telegraph circuit. It was found that the 
-secondary coils introduced but little impedance into the telegraph circuits, 
and that the increased mutual induction between telegraph circuits was 
inappreciable. The arrangement and capacity of the neutralising trans- 
-former were adapted to the particular conditions in which it was to be 
placed. The neutralising circuit was earthed just beyond the ends of the 
-exposed section. If this was long, two or more neutralising transformers 
might be installed, and the neutralising circuit might preferably be 
-earthed midway between adjacent transformers. Some time before the 
-electric service was inaugurated on the New Haven road, the engineers 
. of the telegraph company made inquiry in regard to the conditions which 
might be anticipated. These conditions were discussed, and the above- 
described system of neutralising transformers was installed. The trans- 
formers along the New Haven road were arranged for the accommoda- 
-tion of 30 telegraph wires. Preliminary tests were made as soon as cur- 
rent was available in order to determine the best ratio of primary and 
secondary turns and to observe the operation of the system. It was 
found that the residual E.M.F. was only a few per cent. of the induced 
E.M.F. It was also noted that the neutralisation became less effective 
when a large number of telegraph circuits were connected. It was found 
that the direct current in the telegraph circuits magnetised and saturated 
the core of the transformer, which in turn increased the primary mag- 
netising current and the loss in the primary circuit. This could be 
obviated by reversing the battery on part of the telegraph circuits or by 
introducing an auxiliary direct-current coil. These precautions had, 
however, not been introduced in practice. It might be noted in con- 
neetjon with this system that it was independent of the railway circuits. 
"There was no introduction of coils into the trolley or the rail circuits. 
"There was no danger of connection between trolley circuits and telegraph 
wires due to defects in the transformers. There were no moving parts 
.or elements requiring adjustment. It was also found that the electro- 
static effect upon the telegraph wires, although paralleling a 10,000 volt 
trolley at а distance of only a few feet, appeared to be nil on the New 
Haven system. This was presumably due to the considerable number 
of telegraph wires, which probably distributed the charge among them- 
selves, and, as these wires were earthed in regular service, the etfects due 
to electrostatic induction had introduced no appreciable effects. Some 
of the author's suggestions might be taken by persons not familiar with 
engineering conditions as rather simple and easy remedies for overcoming 
all practical difficulties. For example, it Was yery easy to draw on a 


diagram a potential neutralising conductor parallel and close to a trolley 
wire; but the running of a second conductor having a difference of 20,000 
volts in potential from a trolley and maintaining it in close proximity to 
the trolley wire was easier on paper that it was over a railroad. Again, 
the suggestion was made of running a second wire for carrying the return 
current. It was not a simple matter to support and maintain a heavy 
earthed conductor near the trolley wire. It was also stated that the 
inductive drop might be considerably less than with the earth as a return. 
The speaker doubted whether under practical conditions that would be 
found to be so. True, the two conductors were fairly close together; but 
when the track and the earth constituted one conductor, it was of such 
large diameter that the self-induction of the circuit was due principally 
to the overhead conductor. Again, the statement was made that a slight 
shielding action was obtained by placing wires in lead-covered cables, 
or by placing them underground. That was correct if it was understood 
that ordinarily the effect was a very small part. It was the position of 
the cable, and not the position of the earth, which was of consequence. 
There might be a little flow of current in the lead shield which would tend 
to neutralise the field. but that was of minor effect. Speaking generally, 
the burying of a wire in a lead-covered shield or cable had very little effect 
in reducing the electromagnetic induction. 

Mr. A. W. CoPLEY said he had had an opportunity of making extensive 
experimental investigations on the New York, New Haven & Hartford 
Railroad to determine the nature of disturbances in neighbouring tele- 
graph lines. The author had given some data for the amount of alter- 
nating current that caused chattering in one particular telegraph relay 
with one particular adjustment. The speaker gave similar data obtained 
on artificial lines made to approximate closely conditions obtaining on 
actual lines. Bad weather conditions were approximated by placing 
leakages between lines and earth. Adjustments were made on the tele- 
graph instruments by a telegraph expert when there was no alternating 
current in the hne. After each adjustment, alternating current was in- 
troduced into the circuit in increasing volume, until it began to affect the 
working of the instruments. The ratio of the alternating voltage to the 
working direct voltage was then taken. This was tried for alternating 
currents of both 25 and 15 cycles. and on simplex, duplex and quad- 
ruplex circuits. In the usual simplex circuit with neutral relays. tests 
gave the ratio of allowable alternating voltage to direct working voltage 
as about 0-5 for 25 cycles, and 0-4 for 15 cycles. The ratio was found not 
to vary greatly from these values with considerable variations in the 
circuit conditions, and adjustments of the instruments. Duplex circuits 
were less sensitive; the ratio in this case averaged 0-9 for 25 cycles and 
0-7 for 15 cycles. Quadruplex cireuits were by far the most sensitive, 
and showed a great deal of variation ; but average values of 0-2 and 0-15 
were obtained for the ratios at 25 and 15 cycles respectively. Results 
on actual lines confirmed closely the above results. Although the allow- 
able 15 cycle voltage was only about 75 per cent. of the allowable 25 cycle 
voltage, the voltage induced by a given amount of current at 15 cycles 
was only 0-6 of that induced at 25 cycles. Therefore the telegraph lines 
were slightly better off under the influence of the lower frequency. It 
was seen, then, that the disturbance could be overcome if only the work- 
ing direct voltage was made high enough; this was quite an effective 
method as long as the direct current was not increased above allowable 
limits. The method was substantially the same as the second remedy 
given by Mr. Taylor—viz., increasing the working current. If it was 
undesirable to increase the current, but increase of voltage was allowable, 
a combination of the first and second methods might be used. The last 
remedy, the bug-trap arrangement, might be emphasised. Tests made 
with this device showed that it was possible to work a simplex line in 
which the alternating induced voltage had several times the value of the 
direct voltage; but it was found to be inapplicable to cases where the 
alternating voltage varied. If the induced voltage was steady, the 
arrangement was quite efficient; if not, the relays must be constantly 
adjusted. The other remedies suggested had been tried, but with little 
success. From theoretical statements in Mr. Taylor's Paper it appeared 
that part of the return current would be found in the rails and part at the 
image of the trolley wire. But tests made on the New Haven road and 
at other places indicated that the effective position of the earth current 
was far below this image: in fact, its depth was of the order of 10 times 
the depth of the image. 

Mr. W. S. Murray remarked that familiar ground was covered in that 
part of the Paper which was confined to the several schemes of arranging 
wires to neutralise both electrostatic and electromagnetic induction. All 
of these arrangements were considered during the preparation of the 
electrification plans of the New Haven Railroad. The cost to the railroad 
company partly to eliminate the inductive effect of its power circuits 
would be many times that to the telegraph and telephone company to 
guard against this effect. Mr. Taylor's Paper intimated this conclusion ; 
the railroad's actual calculations justified it. 

Mr. C. P. SrEiNMETZ could not agree with Mr. Taylor's explanation of 
the greater frequency of earths on arc circuits as being due to the higher 
voltage. He thought the fact that arc circuits were more liable to faults 
and earths than primary distribution circuits was due to the nature of 
their load. Не also did not quite agree with Mr. Taylor on the improba- 
bility of trouble from the third harmonie of the generator wave, for the 
speaker's first introduction to the third harmonic took place 10 ог 12 
years ago, when they earthed the generator neutral in the Mechanics- 
ville-Schenectady transmission. The telephone line on the same poles 
was put out of service entirely, and they were obliged to remove the earth 
to make the telephone line operate again. An oscillogram of the neutral 
current showed that the third harmonic was very greatly distorted by 
the ninth harmonic. Since the frequency was 40 cycles, the ninth har- 
monic, of 940 cycles, was fairly close to the- maximum sensitivity of the 
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ear. Chis illustrated what Mr. Taylor had said—that one might expect 
more trouble from the higher harmonics of the generator, since these 
higher harmonics had a greater physiological equivalent in the ear than 
had the fundamental. In regard to the image conductor, its meaning 
was frequently misunderstood. The image conductor—i.e., the image 
below the ground of the trolley wire—did not mean that the centre of 
the return current was in it. It meant, assuming that the earth was a 
perfeet conductor and that the return current did not penetrate below 
the surface. that the inductance of the trolley wire against this current 
sheet at the surface of the ground would be the same as the inductance of 
the trolley wire against the image conductor. As the earth was not a 
perfect conductor, the current did not flow at the surface, so that the 
inductance of the trolley wire corresponded to an image conductor deeper 
below the ground, as was mentioned by Mr. Copley as a result of tests on 
the New Haven system. The great difficulty with the theoretical inves- 
tigation of these disturbances was the complexity of the circuits for which 
they had to calculate the mutual inductance and the mutual capacity. 
The greatest trouble was in the calculation of the mutual capacity. 
Unfortunately, at present the probability of the reduction of the con- 
ceptions of electrostatic phenomena to the same simplicity as that of 
electromagnetic phenomena was unlikely, since most investigators had 
been carried away by the prevailing fad of representing the phenomena 
of electric power flow, not as Faraday and Maxwell did, as conditions of 
stress in space—as an electric field—but as due to the migration of 
some form of dematerialised matter, the electrons, between the molecules 
of natter. At present, when dealing with electrostatice phenomena, such 
as the mutual capacity of circuits, the only way he could find that was 
at all satisfactory was not to calculate the electrostatic capacities at all, 
but to calculate the electromagnetic inductance and get the capacity from 
the inductance by the relation existing between the two by means of 
the yelocity of light. The product of capacity and inductance equalled 
{һе square of the length divided by the square of the velocity of light. By 
using the externa] jnductance—the logarithmic part—the effect of the 
erergy loss was eliminated. : 
Mr. L. C. NICHOLSON, in А written communication, said the author 
pointed out the slight cause for transposing a three-phase power line, 
unless telephone or telegraph lines were near enough to be affected, and 
in general advised against transpositions for the average case. He did 
‘not, however, say how near. The limiting distance was not necessarily 
dı termined by inductive effects, which could be offset by transpositions, 
but rather by mechanical considerations, such as liability to accidental 
contact due to breakage of wires or other similar causes. The writer 
cited the case of the three-phase 60,000 volt 25 cycle transmission lines of 
the Niagara, Lockport & Ontario Power Co. from Niagara Falls to Syra- 
сиге, which run parallel and closely adjacent to the same company's 
private telephone lines for a distance of 200 miles. and to Western Union 
telegraph and telephone circuits for 125 miles. The separation between 
the power lines and the private telephone line varied from 150 ft. to 10 ft., 
the average distance being about 50 ft., and between the power lines and 
Western Union lines the average distance was about 70 ft., though fre- 
quently not more than 30 ft. The power lines were transposed only where 
they were parallel to the Western Union circuits. The private telephone 
line was a copper circuit on separate poles on the power line right of way. 
The wires were transposed 10 times per mile. The Western Union circuits 
consisted of one continuous two-wire telephone circuit transposed twice 
per mile, and 18 telegraph earth-return circuits using from 70 to 250 volts 
xterage-battery current. Originally transpositions were carefully put in 
to prevent inductive effects. In a distance of 105 miles 30 120 deg. 
transpositions, or 10 total transpositions, were placed at intervals varying 
from 3 to 5 miles. After more than a year's operation of this line, trans- 
mitting some 6.000 H.P., during which time no disturbance of any kind 
arising from normal operation was felt on the adjacent telephone or tele- 
graph lines, 18 of the 30 transpositions were changed so that the upper 
cor ductor was no longer transposed, but remained the upper conductor 
for a distance of 57 miles. The two lower conductors were transposed 
180 deg. at the original transposition points. The remaining 12 120 deg. 
transpositions, covering 48 miles. were unchanged. Evidently the 
180 deg. transposition scheme gave a circuit equivalent to a non- 
transposed single-phase circuit, the two conductors of which were in a 
vertical plane with, in this case, 6 ft. separation. During two years' 
operation of this line, with loads as high as 15.000 H.P.. no disturbance 
had been felt on adjacent parallel telephone and telegraph circuits during 
normal operation. In view of this experience, transpositions of the power 
wires was considered entirely unnecessary, and in subsequent lines which 
had been built contiguous to foreign circuits no transpositions had been 
made. Neither the private telephone system nor the Western Union 
telephone or telegraph circuits could detect the presence of the power 
circuits when operating normally. However, when an earth occurred 
on one phase of the power line, the electrostatic unbalancing caused 
chattering of telegraph instruments, and sometimes blew fuses in the 
te'egraph or telephone circuits. These disturbances were always of short 
duration. being usually less than 20 seconds. Electromagnetic effects 
of an earth were felt only slightly. an account of a high resistance placed 
in the neutral connection to earth of the sending transformers, which 
allowed the passage of approximately ЗӨ amperes earth current. Formerly, 
when the system was operated with a thoroughly earthed neutral, the 
electromagnetic effects were considerable, on account of short-circuit cur- 
rents tocarth, sometimes burning out fuses, relays and lightning arresters. 
Mr. J. C. BAK CLA. in a written communication, said Mr. Murray had 
made an assertion to the effect that there was no interference with the 
telegraph service due to the operation of the single-phase system on the 
New York. New Haven & Hartford Railroad. This was far from being 
correct. It was true that by means of the neutralising transformers, 
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interposed in the telegraph circuits at 2 mile intervals along the electrified" 
zone, the working of the wires had been rendered more or less feasible,. 
where otherwise complete demoralisation of the service would have un- 
doubtedly resulted from the disturbances induced therein; but the im- 
pression sought to be conveyed that these transformers had proved a 
panacea for all the inductive ills to which the wires were subject was 
not at all justified. There were various reasons why the neutralising 
apparatus was not entirely effective under the present conditions of 
installation. In the first place, escaping currents from direct-current 
trolley systems found access to the primary windings of the transformers, 
the cores of which became magnetised, and diminished the degree of 
neutralisation that might otherwise be secured. The working currents 
of the telegraph circuits in passing through the secondary windings also 
excited in the transformer cores an amount of magnetism that varied 
in proportion to the number of telegraph keys that happened to be open 
or closed, with corresponding variations in the neutralising values. Also, 
on account of phase distortion, the counteracting E.M.F.s developed by 
the action of the transformers were not directed in a manner to bring 
about complete nullification, even though the magnitude of thenullifying 
forces could be made equal to that of the disturbing forces. As a result, 
residual voltages and currents of varying intensity were ever present in 
the telegraph wires. Tests had shown that these residual or superposed 
E.M.F.s in the wires averaged about 15 volts even under normal operating 
conditions, and although the legibility of the received signals on the 
regular Morse apparatus might not, as a rule, be perceptibly impaired 
thereby, there was, nevertheless, a marked depreciation in their character: 
or quality that tended materially to affect the efficiency of the service.. 
There was no disposition on the part of the writer to be hypercritica) in. 
regard to this matter, but, as the result of practical experience, the fact 
could not be too strongly stated and 5 that the costly and cum- 
bersome transforming devices had not brought about a condition in the 
working of the wires that could in any way be regarded as satisfactory 
from a telegraph point of view, TOE | 

Mr. А. L. Cook. in a written communication, referred to the insulating 
transformer described by the author for enabling а telephone system to 
be safely used even when a considerable difference of potential exists 
between the telephone line and earth. The principal objection was that 
the arrangement did not eliminate the dangerous potential from the tele- 
phone system, and for this reason it was only safe to use the line at points 
where the protective apparatus was installed. Also, with the existence 
of a high voltage on the telephone line, it became more difficult to main- 
tain the system in a satisfactory working condition. If the power wires. 
were not transposed, a high voltage would exist on the telephone line even 
under normal conditions. If the power wires were transposed there 
would normally be no appreciable voltage on the telephone line; but in 
the event of an earth on a power wire there would be a very high potential 
induced, and the insulation of the telephone system might break down 
at just the time when such a failure would be most serious in its con- 
sequences. "The writer believed it was generally better to prevent any: 
possibility of there being a high potential between the telephone line and 
earth. The voltage induced on the telephone line might be eliminated 
by earthing the two wires through reactances or resistances. This method 
had been used by a number of engineers under widely different conditions, 
and as far as the writer knew had proved entirely satisfactory. А 
reactance was more suitable than a resistance for this purpose. The two. 
circuits could be wound on the same iron core, so that the currents flowing 
to earth through the windings of the reactance neutralised each other 
as far as any magnetising effect on the iron core was concerned, and con- 
sequently the impedance to earth was only that due to the ohmic resis- 
tance of the windings. For the ringing and talking voltages, however, 
the two windings were in series, so that they offered a high impedance to 
the working currents; and since these were not subjected to any trans. 
formations by the protective apparatus, the maximum efficiency of the 
line was obtained. In addition to the reactance coils, it was, of course, 
necessary to provide discharge gaps set to break down at a low voltage,, 
so that in the event of an accident to the protective coils the telephone 
line would be earthed and thus rendered safe. 

Mr. A. W. CoPLEY, in a written communication, showed how the ques- 
tion brought up by Mr. Taylor, as to whether the self-induction of a cir- 
cuit consisting of a trolley wire with a wire return would be greater than 
with rail and earth return, could be settled. He took a circuit made up of 
а 4/0 trolley wire with 100 !b. rail return, and showed that the reactance- 
of the trolley wire and a return wire at a distance of 1-6 ft. was 47 volts. 
per mile, which was equal to the reactance of the normal circuit consisting 
of the trolley wire and the ordinary track return. A greater separation 
between the wires would cause an increased reactance, consequently Mr. 
Scott was correct in asserting that a separation of 2 ft. between the wires 
would cause a greater reactance than that of the normal circuit with track 
return. Also, the resistance drop for the circuit with the 4/0 return was 
52 volts per 100 amperes per mile. instead of 29 volts with the normal. 
conditions using the track return. It followed, therefore, that the over- 
head return circuit would probably involve increased inductance, in- 
creased cost of copper, and an increased resistance loss, unless a very 
large amount of copper was installed. The reason that the reactance of 
the trolley track circuit was low was on account of the large effective. 
diameter of the return circuit. 

Mr. F. F. FowLE, in a written communication, thought the value of an 
earth wire, as a means of diminishing the spread of the electrostatic field, 
was quite important. In one case which had come to the writer's atten- 
tior, a single-phase traction system operating at 3,300 volts and 25 cycles, 
carried on the trolley pole line a 33,000 volt 25 cycle three-phase trans- | 
mission. a metallic telephone circuit, and an earth wire erected for the 
protection of the transmission line from lightning. When the system was, 
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put into operation the earth wire had not been provided with earth con- 
nections. It was found that the induced potentials on the telephone 
line were extremely troublesome and dangerous. But after the earth 
wire had been earthed every few poles the troubles with the telephone line 
disappeared in large measure, and it became possible to use it. Of course 
a potential neutralising conductor would theoretically be even better, 
but it could not then serve the further purpose of a lightning guard. The 
writer observed that there was no potential when there were no trains 
on the line or when the trains were at a standstill. If there had been any 
electrostatic induction of appreciable magnitude the observed. potential 
could not have been zero. There were three trolley sections fed from 
two sub-stations, the middle section being fed from both ends, and it was 
observed that the position of the train was a factor in the magnitude of 
the induced potential. The last mentioned factor was difficult of analysis 
owing to the varving distance between the traction line and the telephone 
line. The electromagnetic field would be greatly restricted by means of 
а current neutralising conductor, as Mr. Taylor said. It was necessary 
for maximum efticiency that the neutralising conductor be as close to the 
trolley wire as feasible, and that it carry a current equal to the trolley 
current in magnitude. but 180 deg. out of phase with it. The writer pro- 
posed such a conductor some years ago, and endeavoured, but unsuc- 
cessfully, to have it tried out on a small single-phase road. in 1906. The 
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features of this arrangement were shown in Fig. 1. The return conductor 
in this arrangement fulfilled largely the functions of an earth wire as well. 
The use of sectional track insulators, or insulating rail joints. was pro- 
posed in order to diminish the flow of current in the track further than 
otherwise would oecur; the track sections could very conveniently be 
made to correspond with the lengths of signal blocks, if automatic signals 
were desired. On account of the impedance drop in the return conductor 
-there would be some leakage to earth from the rails. The arrangement 
shown іп Fig. l was. therefore, not perfect. Series transformers might be 
employed to remedy this defect, as shown in Fig. 2. These transformers 
were arranged with their primaries in series with the trolley wire and their 
secondaries in series with the return conductor. He could not agree with 
Mr. Taylor's statement that these transformers should have a 1:1 ratio. 
The ratio must be such that with currents of equal magnitude in primary 
and secondary. but 180 deg. out of phase. the secondary induced E. II. F. 
would just overcome the impedance drop in the return circuit, or such 
portion of it as corresponded to the section in which the transformer was 
situated. The ratio would depend, therefore, upon the impedance of 
the return conductor. The means of prevention, as applied to single- 
phase traction systems, might be summed up as follows : (1) One or more 
overhead conductors for the purpose of neutralising or restricting the 
electromagnetic and electrostatic fields; (2) means for limiting the flow 
of current in the track to short sections; and (3) means for maintaining the 
entire track at zero or earth potential as nearly as possible. Circuits in 
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cable had been quite successfully treated in a few instances by means of 
compensating transformers. On overhead bare wire circuits the com- 
pensating transformers did not meet all the changing conditions with 
respect to leakage. but still afforded some relief. It was now very 
desirable to experiment with improved insulators, with the object of 
making the line insulation more stable under weather variations. Such 
an improvement would improve telegraph working in general, par- 
ticularly quadruplex working. He could not agree with Mr. Tavlor's 
conclusion that earthing the neutral of a three-phase system at one or 
more places was not of material consequence. The effect of this depended 
upon the existence of a triple-frequency harmonic in the voltage wave; 
where this was not present there would be no change of consequence in 
the induced disturbance in parallel systems. But where it was present 
there would be a serious increase, due to the fact that the resultant vector 
of three such harmonies was a single wave which tended to elevate the 
potential of the whole system above the earth, and if the neutral was 
earthed at two or more places earth currents of triple frequency would 
result. The theory of images presumed that the earth was a perfectly 
conducting body of infinite extent, but it was, of course, well known that 
this assumption was not borne out. In fact, the vagaries of earth con- 
ductivity had long been troublesome and perplexing. This did not of 
itself destroy the value of the method of images, but it required a very 
careful consideration of the effect of the earth's resistivity upon the 
distribution of earth-return currents. Instead of a true image, they 
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found a distorted image, with its centre far below the centre of the true 
image. The consequent effect was an increase of the inductive pheno- | 
mena. Mr. Taylor contended that an ideal metallic circuit was operative 
in theory in a foreign field of any strength. It was true that such а 
circuit might, by great care and labour, be perfectly insulated and 
balanced in a strong foreign field, so that it might operate; but under 
such conditions it possessed a serious defect—it was like a mass in un- 
stable equilibrium. The slightest leak or unbalance threw it out of 
service, and, moreover, it could not be connected or switched to another 
circuit Whose insulation or balance was not high. Besides this there was 
the possibility that the circuit as a whole might be elevated in potential, 
above the earth, to a dangerous degree. 

Mr. J. B. TAYLOR, in reply, said Mr. Scott had referred to the fact that 
the tests on the New Haven road showed no disturbance due to electro- 
statie induction, and he attributed it to the number of telegraph circuits 
on the pole line. With that conclusion the speaker agreed. Another 
case where the trolley voltage was the same, and the separation of circuits 
similar, electrostatic induction was felt: but in that case the line, instead 
of carrying 20 or 30 wires, carried only three or four. In other words. the 
combined capacity of the 20 wires took up the charging current with a 
small portion of it on each wire. Dr. Steinmetz objected to the state- 
ment that the earthed neutral on a three-phase system was not a likely 
source of trouble to telephone or telegraph systems, and a contribution 
from Mr. Fowle also took up this point. At present the author knew of 
one system where slight 75 cycle disturbance was felt on telegraph lines 
as result of exposure to a 25 cycle three-phase system with neutral 
earthed at both generating and receiving points. Some of the transformer 
magnetising current at triple frequency returned by earth and was re- 
sponsible for this slight disturbance. He still felt that, with generators 
of average wave shape and transformers worked at not too high density. 
the troubles from earthed neutral were small as compared with other 
possible sources of disturbance. Mr. Cook discussed the relative ad- 
vantages from the standpoint of safety of telephone lines earthed at the 
centre point or reactive coils versus the use of the insulating transformers. 
The telephone line with neutral earthed was, as Mr. Cook claimed, more 
comfortable to handle, but from the standpoint of safety too much reliance 
should not be placed on such a system. Regarding Mr. Fowle's sugges- 
tion that transformers causing return current to flow in a supplementary 
conductor should have a ratio other than 1:1, the following considerations 
seemed to apply. The impedance of the return circuit determined the 
voltage at which the boosting transformer operated, and with a 1:1 trans- 
former practically the same voltage would be found at the primary 
terminals as at the secondary terminals. If the ratio was other than 1:1, 
primary and secondary voltages would stand in the ratio of the numbers 
of turns, and the currents in the two windings would be in an inverse 
ratio. Since the transformer must be magnetised sufficiently to produce 
the required voltage, there would be some magnetising current in the 
primary circuit not found in the secondary. This magnetising current 
in a properly designed transformer was a small percentage of the total 
current, but since this magnetising current was found in one winding and 
not in the other, it must be returned by way of the earth. In other words, 
such transformers operated, not as the common transformer at constant 
voltage and magnetic density, but as series transformers at variable 
voltage and variable density, depending on the amount of load and im- 
pedance of the secondary circuit. In conclusion, the author saw no 
reason to modify his statement that theoretically a metallic circuit was 
operative in fields of any strength and practically could be operated in 
fields too strong to permit usual telegraphic operation with earth return. 


BALANCERS FOR THREE-WIRE SYSTEMS.* 


BY A. G. COOPER. { 


Summary.—The author describes the various well-known forms of 
continuous-current balancers for three-wire systems, viz., two shunt 
machines mechanically coupled together, machines with double wound 
armatures, and the C.M.B. balancer. ' He also discusses static balancers 
and gives particulars of some tests. 


‘There are several forms of continuous-current balancers, but the 
one most commonly used consists of two shunt machines mechanically 
coupled together, with their shunts cross-connected, viz., the field’ 
being connected to the opposite side of the system to that of the 
armature which is rotating in it. The following figures give the 
tests of a machine of this type capable of dealing with 150 amperes. 
out of balance, at the same time driving two boosters each for 80 
volts 80 amperes on a 480-520 volt system. The machine was dis- 
connected from the middle wire and driven as а motor and was 
found to take 8:3 amperes at 500 volts, viz., 4-15 kw. including the 
fields which took 1-3 amperes. The boosters were not excited, but 
the armatures were mechanically coupled, so there would be the 
loss due to friction and windage. The pressure varied to the extent 
of 1 volt for every 10 amperes out of balance. This works ou at 
3 per cent. difference at full load. An improvement can be obtai : d 
by putting on some series turns to compensate for the armature drop. 
but toget the best effect and to avoid other complications in case of 
a heavy short-circuit these coils should also be cross-connected. 
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Another form of balancer has a single shunt field connected across 
опе of the outers and the middle wire, and a double-wound armature 
with a commutator at each end. This is rather a poor balancer and 
із really only a middle wire former. At the author's works it is 
only used for very light loads instead of running a larger balancer, 
as no battery is installed. The power absorbed is 1-125 kw. Ina 
balancer of somewhat similar construction with a double-wound 
armature, the latter is specially wound, one set of windings 
being shorter than the other, as shown diagrammatically in Fig. 1. 
"The conductors of the left-hand coils do not come under the influence 
of the auxiliary magnet. The main magnet is shunt wound and 
-connected across the outers. The auxiliary pole has a series wind- 
ing only, which is connected in the middle wire. It will thus be 
seen that the polarity will change according to which side is out of 
‘balance, and the pole strength will vary according to the extent of 
the out-of-balance current. The short Jengths of the windings of 
the right-hand side will have voltage induced in them either in con- 
junction or in opposition to the remainder of the windings rotating 
in the main field. This type of machine has been in use for a number 
-of years at Blackburn, and has given every satisfaction. It will 
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maintain the voltage equal within 1 per cent. over the whole of its 
range. This type of machine, of which a sketch is given in Fig. 2, 
can be wound, F should think, to give a perfect balance or even to 
boost the out-of-balance side unless troubles are experienced with 
the magnetisation due to the weak currents when there js a small 
-out of balance, or to the residual magnetism when the balance is 
perfect. This could be got over by having a shunt winding and so 
work on a flatter point of the magnetisation curve and let the series 
winding help or oppose it according to its direction. 
The latest form of continuous-current balancer is known as the 
C.M.B. This machine has only one armature, one commutator, 
and one set of brush gear. This type has several advantages over 
other types of continuous-current balancers, such as high efficiency, 
combined with close regulation, small weight, and floor space 
occupied, little wear and tear as the machine is run on ball-bearings. 
The efficiency of this machine is 4 or 5 per cent. higher than can be 
obtained with two machines coupled together, and the price at the 
same time is lower. It is unnecessary to give further particulars of 
this machine as it has recently been described in the technical Press.* 
Static Balancers.—Static balancers or equalisers in this country 
have mostly been used in connection with rotary and motor-con- 
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verter installations as they lend themselves very readily to this 
class of work by making use of the secondary coils of the trans- 
former, by connecting the middle wire of the system to the star- 
point of the secondary coils of the transformers which are supplying 
the rotaries. This has been shown to be bad from an efficiency 
point of view, and also shows that it is better to use a separate static 
balancer than the secondary coils, 

The static balancer consists of a choking coil or a transformer 
core, wound with only one winding on each limb according to the 
number of phases used. The terminals are connected to equally 
spaced connections round the armature of the dynamo to give the 
selected phase proposed to be used. From the slip-rings an alter- 
nating E.M. F. is obtained which is connected to the terminals of the 
choking coi! as shown in Fig. 3. which in this case is a three-phase 


* THE ErEcTRICIAN, July 9, 1909, p. 498. 


balancer; the star-point is connected to the middle wire. When 


the system is balanced, there will be a strong choking action which 
will prevent any large flow of alternating current from the slip-rings. 
When an out-of-balance current flows through the balancer and the 
armature there will be a drop in volts due to the resistance, but this 
will be shown later to be practically no greater than in most balancers, 
if the static balancer is suitably designed. 

The advantage of a static balancer, compared with an ordinary 
balancer, is that in the former case there are only brushes running 
on slip-rings, as compared with brushes on commutators, armatures, 
field coils, bearings, and starter, and also greater space required. 
They are high in efficiency and automatic in action. I find that some 
makers prefer single phase, others two and three phase, but Dr. 
Garrard has shown that the greater the number of phases used the 
better for regulation. For single phase he gives a difference of 
voltage worked out on an assumed internal drop in the armature 
on a 10 per cent. out of balance as 0-66 per cent., three phase 0-58 
per cent., and six phase 0-49 per cent., but I hardly think from a 
commercial point of view that it would be advisable to have more 
than three phases, unless the slip-rings are brought outside the 
bearings, as the increased length of the armature shaft will necessi- 
tate a larger diameter and a larger bearing. 
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The author has installed a 300 kw. cight-pole dynamo 520 volts, 
700 amperes, 350 revs. per min., fitted with slip-rings which are 
large enough to use the machine at full load as a three-phase alter- 
nator if required. The static balancer is designed to deal with an 
out-of-balance load of 170 amperes. The machine has a compound 
winding for traction purposes only, so it is run as a shunt machine 
when using the static balancer. It might be as well to mention 
here, that in the event of using a static balancer with a compound 
wound machine or one with commutating poles, the series winding 
must be split. half being connected in the negative side and half in 
the positive side of the generator, otherwise the pressure will not be 
equal between the middle wire and each of the outers, due to the lost 
volts in the series winding. 

The following tests were taken on the static balancer :— 


Out-of- Difference Per cent. full | Per cent. full 
balne IF Volts. — Volts. per oad of load of 
Amperes. |. | | cent. balancer. dynamo. 
9 . ͤ SETS, 
10 2570 | 3580 | 032 | 6 e 
43 257-0 258-5 0-3 25 6:1 
60 257-0 259-0 0-4 35 8-5 
80 256-5 259-0 0-5 47 11-4 
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From the foregoing tests it is reasonable to assume that the diffe- 
rence in the voltage across the middle and the outers would not 
exceed I per cent. at the full load of the static balancer. The static 
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balancer in the case mentioned has one-quarter of the capacity of 
the generator. If very heavy out-of-balance currents have to be 
dealt with, in proportion to the size of the static balancer and gene- 
rator, then а middle wire booster can be attached to the machine to 
boost the out-of-balance side (see Fig. 4), which illustrates а rotary 
converter installation on the low-tension side. To vary the voltage, 
if required, a diverter resistance is fitted across the field which is 
series wound and connected in the middle wire. 
DISCUSSION. 

Mr. J. S. Peck (British Westinghouse Co.) did not quite understand 
the arrangement of the machine with two 80 volt, 80 ampere boosters, 
and further, the expression kilowatts per hour was used by the author, 
where presumably kilowatt-hours per hour, or units per hour, or simply 
kilowatts should have been used. Also, the statement that“ the voltage 
varied to the extent of one volt for every 10 amperes out of balance." 
Did this mean that the difference between the pressure of the two sides was 
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1 volt? Unfortunately, he (Mr. Peck) had not read the article by Dr. 
Garrard, but it was stated that this arrangement is shown to be bad 
from an efficiency point of view, and also shows that it is better to use а 
separate statie balancer than use secondary coils." He did not see why 
this should be, unless a three-phase connection was used, and a three- 
phase connection either for a static balancer or rotary transformer was 
not suitable. The theory of the static balancer was such that current 
sent in at the centre point of the windings would flow in such a direction 
as to produce no resultant magnetisation of the core. In most three- 
wire machines the frequency was very low, and on that account it was 
very difficult to make balance coils whieh did not take an excessive 
amount of current, also the low frequency (about 12) produced bad 
flickering of incandescent lamps. A balance coil placed on the slip-rings 
of a direct-current machine and taking a large current would cause the 
direct-current voltage to vary according to the frequency of the machine ; 
it was necessary therefore to keep the magnetising current of balance 
coils low. The tendency to fluctuation was much reduced with two- 
ohase machines. The figures due to Dr. Garrard and referred to in the 
Piper were not of much value unless the internal resistance was given. 
Another reason for dividing the series winding was that if a series winding 
was put on one machine only and one side loaded, compounding would 
be obtained, whereas with the other side loaded, no compounding would 
be obtained. With commutating pole machines double winding of the 
commutating poles would give much better results than with only one 
winding per pole. Referring to the table at the end of the Paper, Mr. 
Peck thought the ditference in volts with increasing load was not very 
eonstant, and, further, that if a curve were plotted from the values given, 
the difference in volts at full load would be much under the 1 per cent. 
quoted by the author. 

Mr. Н. Gray (Accrington) noticed that in nearly all the illustrations 
of the ordinary type of balancer, the fields were crossed. This, of course, 
tended automatically to equalise the. pressure on the two sides of the 
middle wire. and with close supervision there was no objection to the 
scheme. If, however. a machine of this type was situated in an isolated 
position, a heavy overload or short-circuit on the distributors would tend 
to make the motor “ run away," owing to excessive weakening of the 
field, or * flash over“ due to extreme overload. The risk would be much 
intensified if crossed series windings were used. At Accrington they had 
a 200 kw. motor-generator, the motor side being generally supplied from 
the traction generators, and the dynamo side feeding the general supply. 
A static balancer was arranged to work off the latter side. The load on 
the outers was varied from quarter to full load, and the out-of-balance 
current taken from the static balancer from zero to 100 amperes. With 
three-quarters full load (300 amperes) on the outers and 100 amperes 
taken from the static balancer (thus totalising about full load on the 
plant) the percentage variation on either side of the middle wire from 
the normal was 2-4 per cent. This was probably quite good enough for 
commercial working in the majority of cases. In regard to the utility 
of static balancers, they were much more useful than the ordinary 
balancer, and in the case of a short circuit affecting the middle wire, 
they would stand up much better than rotary machines built for the same 
work. If a feeder intervened between a distributor and a static balancer 
it might be necessary during the hours of darkness to employ a middle 
wire booster, but during daylight working no middle wire booster would 
be necessary. 

Mr. S. H. WoRRALL drew attention to the fact that in the La Cour 
motor-converter the middle wire was connected to the neutral point of 
the rotor of the induction motor. This arrangement appeared to possess 
the disadvantage of the transformer, and at the same time, the advantage 
of the static balancer. The full advantage of the static balancer could 
be obtained, because the connecting wires from the rotor to the armature 
converter could be any number as desired, as there were no slip-ring con- 
nections. Another system of balancing which seemed quite successful, 
where fluctuations were not very great, was the arrangement to change 
over the station auxiliary plant from one side to the other in order to 
effect a balance. 

Mr. C. €. AtcHIsON (Rochdale) said Mr. Worrall's reference to the use 
of auxiliary plant for balancing was all right until the said plant became 
а very small proportion of the total load, when the arrangement became 
impracticable. In fairly large networks it would probably pay to balance 
locally rather than centrally. His experience of double-wound arma- 
tures was a most unhappy one, and in all cases single wound armatures 
had to be substituted. Cross-connected shunt balancers took care of 
themselves very well, but when series windings were introduced, although 
the regulation was decidedly better, they were much affected by short 
circuits between the middle wire and either outer. The question of 
automatic regulators had been raised, but, in his opinion, these were 
altogether too costly. 

Mr. C. F. SMITH said that, when comparing static and rotary balancers, 
the fact should not be overlooked that the two types performed different 
functions. With cross-connected windings the rotary machines acted 
as compensators, whereas the static balancer simply provided a return 
path for the current, and if required to compensate, demanded the 
addition of a booster. He asked the author to give his experience of the 
sparking and commutating difficulties arising from out-of-balance 
currents. 

Mr. C. L. E. Stewart (Rawtenstall) felt that the balancer was very 
` flimsy as compared with the plant for the general supply. In the event 
of a short-circuit on a very big station, the balancing capacity seemed so 
small that quite a lot of damage might result. 

Mr. J. Екіти said the question of sudden loads had not been discussed 
in the Paper. He referred particularly to such loads as were dealt with 
by the Tirill regulator, the Hightield booster, or the Entz booster in 


storage battery working. The balancers mentioned: іп the Paper were- 
arranged for fairly steady conditions, but if confronted by sudden loads,. 


the magnetic effect would not respond quickly enough and the machines 


would fail to do their duty. The regulators mentioned above were 
specially arranged to hurry up the change of magnetic condition of the: 
machines, and so effect the balance rapidly. 

The CRHArmRMAN, Mr. S. J. Watson (Bury). thought the best form of 
balancér for a power station was a battery divided into two parts across 
the three-wire system and left continuously on the mains. If adjust- 
ments were made so that a slight discharge was always given, the battery 
would look very well after the small out-of-balance which usually 
occurred. The question of balancing cinematographs had been raised. 
He got over the difficulty by running a short middle-wire direct from the 
generating station, so that the pressure variation was entirely restricted 
to the consumers producing it. When this could be done at small cost, 
it was undoubtedly a most satisfactory cure. The actual cost of run- 
ning this middle wire with four or five services was from £70 to £80. It 
had been mentioned that the best practice was to supply cinematographs 
at 440 volts and cut down to 60 volts. Under the Cinematograph Act 
which had recently become law, 110 volts was the maximum permissible 
pressure to be taken into any cinematograph room ; therefore, if the 
inspectors carried out their work, motor generators would have to be 
installed in all cases where the supply exceeded 110 volts. In regard to 
balancers generally, Mr. Watson had originally installed a two-machine 
balancer, shunt wound, which, of course, did not deal automatically 
with the out-of-balance current, but required hand regulation. He had 
tried cross-connecting the shunts, but found this still unsatisfactory. 
He then arranged for the whole of the middle-wire balancing current 
from the network to be carried round the poles of one machine in one 
direction, and round the poles of the other machine in the opposite 
direction. This arrangement worked very well. It had the disadvant- 
age that in the event of a bad short-circuit betwecn the middle- wire and 
an outer, the fuses would probably blow, but this did not matter very 
much if the battery remained across the 'bus-bars. It was very desirable 
to have a short-circuiting switch to cut off entirely the windings from the 
balancers. A disadvantage of any balancing arrangement was that the 
compensation affected the whole station and not individual feeders. 
The question of static balancing, whereby connections to slip rings were 
taken from direct current armatures had been mentioned by several 
writers of Papers, but he thought it inadvisable to interfere with the 
construction of the usual direct.current machine in order to get both 
alternating current and direct current, because, as a rule, the speed and 
number of poles of a direct-current machine would not give a suitable 
frequency to allow the alternating current to be used for purposes other 
than balancing. | 

Мг. А. С. CooPER, in reply, said in regard to Mr. Peck's inquiry con- 
cerning the 80 volt 80 ampere machines, that these machines happened 
to be a pair of balancers with battery charging boosters. Also, the 1 
volt drop referred to in the Paper represented à volt per side. Dr. 
Garrard had given reasons, which had also been covered by Mr. Smith, 
on the question of using a separate static balancer in his remarks. 
Concerning the possible heavy out-of-balance current, a 300-ampere 
wattmeter showed no movement of the pointer when in circuit. The 
voltages in the table at the end of the Paper were read on a good com- 
mercial switchboard instrument, and all values had plotted out as а 
straight line, with the exception of the 10 ampere value which gave a 
difference of 1 volt. The change-over of station auxiliary plant men- 
tioned by Mr. Worrall seemed a little out of date. The question of 
placing balancers all over the town would mean extra labour, and what 
was saved in cables would be counterbalanced by increased running 
costs. Mr. Frith had touched on sudden loads, but in small stations like 
the author's they did not cater for such loads, and the balancer dealt 
quite satisfactorily with the ordinary out-of- balance current. 


EFFECT OF TEMPERATURE ON THE HYSTERESIS 
LOSS IN IRON IN A ROTATING FIELD.* 


BY W. P. FULLER, B.ENG., AND H. GRACE, B.ENG. 


It was shown by Prof. Bailyt that the hysteresis losses due to a 
rotating field in iron reached à maximum value with an induction 
density (B) of about 16,000 C.G.S. units. With a value of B 
equal to 20,000 the hysteresis was approximately ;;th of the value. 
These results were confirmed by Messrs. Beattie and Clinker.T The 
experiments here described were undertaken in order to determine 
to what extent the results attained by Prof. Baily were modified by 
variation in temperature. 

In these experiments, the rotating field was produced by means 
of two-phase currents. Fig. 1 shows the arrangement, the two 
magnetising coils carrying the two-phase currents being marked E, 
D. The coils for the second pl аз `, EE, are placed so as to prcduce 
a field at right angles to that of DD. A is a slab of plaster 2 cm. 
thick and 22 cm. square, having a circular hole 81 cm. diameter in 


* Abstract of a Paper read before the Physical Society. А brief ac- 
count of the discussion was given in THE ELEcrRiCIAN, June 4, 1902, 
. 502. 
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the centre. At the top and bottom of the hole the heaters B are 
placed, and in the chamber so formed the iron specimen is suspended. 
The specimen used was a circular disc of iron 4 cm. diameter, 0:027 cm. 
thick: it was attached by nuts to а brass spindle, C, which had a 
weight attached to one end, and а concave mirror at the other for 
indicating the motion of the specimen. The whole was supported 
by a bifilar suspension, the sensitiveness of which could be varied 
by altering the weight or by varying the distance apart of the sup- 
porting wires The weight of the whole moving part was 285 grammes. 
The two coils together produced a uniform rotating field of 
250 C.G.S. units (at a distance of 2cm. from the centre of the coil 
the field produced was 13 per cent. less), and the phase-difference 
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].—GENERAL ARRANGEMENT OF THE MAGNETISING COILS AND 
SPECIMEN. 
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otween the currents in the two circuits was kept within 0:3 per 
cent, of 90 deg. by using a variable choking-coil in the primary of 
one of the transformers supplying current. 

The numerous adjustments which have to be made are a disad- 
vantage of the alternating-current method compared with the 
rotating-magnet method used by Baily and others; but the absence 
of rotating parts is a distinct advantage, and this fact would render 
the method very suitable for high-frequency experiments. То 
measure the flux in the iron, a coil of eight turns of bare wire was 
wound round it and insulated therefrom with mica. As the E.M.F. 
induced in the coil is alternating and of the order of 0°04 volt, a 
suitable galvanometer had to be constructed in order to measure it. 
The instrument constructed for the purpose is shown in Fig. 2. 
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ABCD are four coils of conica! shape and wound with No. 28 
wire. A and B were connected in series through a resistance to one 
phase, C and D to the other phase. А small coil, made up with 
200 turns of No. 46 wire (140 ohms resistance) 5 cm. long and 1 cm. 
broad, is suspended in the central space between the coils, and is 
connected to the search coil on the iron specimen. 

In the galvanometer coil there are two E. M. F. s., one, E cos pt (say), 
due to the flux in the iron specimen, and one due to the rotating 
field of the galvanometer itself. Referring to Fig, 2, let H H’ be the 
direction of the rotating field of maximum value H when E cos pt is 
a maximum. The angle between it and the coil at a time t will be 
6+ pt, and the component along the coil Н cos (pt+6). The flux 
normal to the coil is H sin (pt+0), and the E. M. F. induced is pro- 
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portional to Hp cos(pt --0) Ei cos(pt--0). If R be the resistance 
of the coil and the self-induction is negligible, the author shows that 
the mean torque acting on the coil is proportional to Н E cos Ө + E,}/R. 
This deflecting torque therefore consists of two parts, one constant 
and one which depends on the position of the four magnetising- 
coils ABCD. In the apparatus used these coils were fixed to a 
turntable, which could be rotated until the deflection was a maxi- 
mum. The deflecting torque would then be proportional to 
H(E+E,)/R. Another way of using the instrument is to get E 
and E, in opposition, in which case the minimum deflection is pro- 
portional to (E,— E); and this is the better method because the 
total deflection is smaller, and greater sensitiveness is obtained. 
The disadvantage of this type of instrument is that the constant 
part of the deflection depends on the cube of the frequency, so that 
the speed of the machine must be very exactly regulated for a 
constant value. 

Temperature was measured by means of a platinum-platinum- 
rhodium junction (placed close to the specimen) connected to a 
suitable galvanometer. 

Some of the results obtained are shown in Figs. 3 and 4. The 
temperature of 107°C. was the lowest at which it was found 
possible to make any measurements, on account of the heating 
effect of the magnetising coils. The results in Fig. 4 were obtained 
after the iron had been heated to 580 deg. and cooled slowly. These 
experiments show that the effect of increasing the temperature of 
iron is greatly to reduce the hysteresis loss at a given induction, 
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and to cause the maximum to occur at a lower value of B. Tne 
effect of heating to 580 deg., as shown in Fig. 4, is most marked; 
although the actual maximum hysteresis loss is not greatly altered 
at the higher temperature, the reduction in the hysteresis loss at the 
lower temperature is considerable. The shape of the curve con- 
necting ergs per cycle and B is quite different, the hysteresis loss 
falling off much more rapidly from the maximum. 


MODERN ELECTRIC TIME SERVICE.* 


BY F. HOPE-JONES. 
(Concluded from page 747.) 


Summary.—The author here discusses only circuits of electrically- 
propelled dials, describing the systems of Lowne, Aron, Perret, Magneta 
and Gent, which were introduced about 1905, as well as the Synchro- 
nome ” system referred to in his Paper some ten years ago. Interesting 
oscillograph records of the impulses transmitted under various conditions 
are given. Finally, reference is made to Bowell's and Murday’s systems 
which have appeared since 1905. 


From the first inception of the '* Synchronome " svstem in 1895 the 
dominant idea was to design the dial movements for quick action 
and the switch for slow action, giving the latter both mechanical and 
electrical inertia. The dials are made to work with less current and 
with a contact of shorter duration than is required to operate the 
switch, but it was obviously desirable to measure the extent to which 
the current rate and the duration of the contact exceeded in ordinary 
practice that required by the dials. And it is well to demonstrate in а 
convincing manner how short is the duration of impulse necessary 
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because nothing less than a whole second was previously used, and 
most systems of electric clocks on the Continent and in the United 
States of America still have impulses whose duration is from 50 to 
100 times longer than necessary. Thanks to Mr. Duddell's oscillo- 
graph, I have now been able to investigate the precise nature of the 
impulses transmitted by the Svnchronome " switch and exactly 
what happens in circuits of electrical impulse dials of varying number 
‘and size. 

For the purpose of this investigation a a Synchronome " time trans- 
mitter of the type illustrated in Fig. 6 was used in series with various 
sizes and numbers of dial movements. A number of wave-forms are 
here reproduced (Fig. 8). The arrows indicate the direction of the 
fall of the plates past the spot of light from the mirror of the oscillo- 
graph. No. I is the wave-form of an impulse of the transmitter alone 
with nothing but the oscillograph in circuit. The E. M. F. (three 
small dry cells) was 4-2 volts. and total resistance 9-46 ohms. The full 
value of current, 0-44 amperes, was not reached until 0-05 second. 
At 0-06 of а second as the armature approaches the poles of the 
magnet with considerable velocity the back E. M.F. begins to reduce 
the current. which drops to 0-35 ampere when the switch lever is 
tlirown off by its momentum. The precision of the make is worthy 
of special notice. It is due mainly to the switch arm “ sailing " into 
contact at the speed of the moving pendulum. The best speed was 
determined by experiment, and it is easily adjustable by (a) moving 
the switch vertically up and down the pendulum rod. (^) varving the 
arc of the pendulum. or (c) varying the point in the excursion of the 
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Thus, by fixing the current necessary to work the switch at a higher 
value than that required to operate the dials the former cannot work 
at all without transmitting sufficient energy to operate the latter, the . 
same margin for safety being maintained throughout the fall of 
voltage, so that if there is sufficient electrical energy available to work 
the switch the dials are bound to work. The area enclosed by curve 
No. 4 is 0-036 coulombs (10-5 ampere-hours per annum), во it is 
obvious that the higher the voltage the less current will be consumed, 
because of the difference in the duration of contact. 

In these first four wave-forms the self-induction is small relatively 
to the mechanical inertia of the switch. Co uently the current 
has time to rise to its full value. Self-induction having been con- 
sidered an enemy in other systems, let us see its effect and why we 
can now welcome all the electromagnetic inertia that our instruments 
possess. Wave-form No. 5 is almost the same as No. 1 and should be 
compared with it. but with the electromagnet wound to a higher 
resistance to increase the self-induction and the armature field 
limiting screw brought forward (turned in) to reduce the work to be 
done. The transmitter alone is in circuit with the oscillograph, and 
the figures are 4:05 volts, 8-73 ohms, 0-46 ampere. The circuit is 
broken again before the current has risen to the full value (0-46) which 
it would have attained if time had permitted or the work to be done 
had required it. The area enclosed by the curve is 0-017 coulomb, 


the less consumption being, of course, due to the fact that the gravity 
arm does not fall so far. and the armature has consequently a shorter 
distance to lift it. 
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pendulum from left to right at which contact was made. If the | 


gravity arm is allowed to travel into contact too quickly, and if the 
leather butfer is removed from the armature field limiting screw, a 
* bounce will occur, as shown in wave-form No. 2. The break of 
all the impulses whose wave-forms are here reproduced is practically 
instantaneous, This is the natural result of the armature being 
stopped dead against the poles of the magnet whilst the lever is free 
to fly off on to its retaining catch. The area enclosed by the curve is, 
of course. the measure of the current consumed. An average is 
0-023 coulomb per impulse, or 6-7 ampere-hours per annum. 

No. 3is the wave-form of an impulse with one small dial movement 
(as used for a 12 in. clock) in series with the transmitter. One cell 
was added to keep the current rate nearly the same. The dial has 
operated on 0-3 ampere after the circuit has been closed for 0-015 
second, a fact that is revealed by the back E. M.F. set up on the com- 
pletion of its armature stroke. This clearly proves the unnecessarily 
long duration of the impulse ; but when the tension of the steel spring 
of the dial movement was strengthened it required another 0-1 am- 
pere and 0-03 second to operate it. Tho effect of adding this dial 
without an extra cell is shown in wave-form No. 4. in which the figures 
are 4-2 volts 12-62 ohms and 0-33 ampere. The current did not rise 
to the 0-3 necessary to work the dial until the switch had been closed 
for 0-04 second, and the total duration of contact was 0-1175 second. 


Wave-form No. 6 illustrates impulses through circuits of 12 small 
dials. and No. 7 through 36 small dials, the voltage being increased 
proportionately, so that a uniform current rate of 0-42 ampere would 
be developed if the switch remained closed long enongh. The arma- 
ture field limiting screw of the switch was backed out in order to 
ascertain to what extent the duration of the contact would be pro- 
longed by increasing the travel in company of the two members of the 
switch. but in wave-form No. 9 this is restored to norma! in a circuit 
comprising 12 small movements and two large ones. heving a total 
resistance of 61-8 with E. M.F. 23 volts and current 0-37 ampere. The 
area of the curve is 0-012 coulomb (3:5 ampere-hours per annum). 
The voltage might decline to 16 (a drop of 30 per cent.), or 26 ohms 
resistance might be included in the circuit (an addition of 42 per cent.) 
before the magnet would refuse to re-set the gravity arm. But the 
duration of the impulse would be two or three times as long. This 
compensation for drop of voltage and rise of internal resistance of 
battery is more than we need for securing safe going of the dia!s, but 
it is most useful as a means of indicating impending failure of bat- 
tery, because the difference in the duration of contact is so marked 
that it can be demonstrated visually or audibly—for instance, by 
means of an electric bell whose hammer is balanced so that it only 
rings with long contacts. But the most effective battery warning is 
the sudden increase in duration to a whole second which occurs when 
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the current is insufficient to operate the switch though still enough 
to work the dials. The switch then remains closed until the pendu- 
lum on its return swing assists the magnet to replace the gravity arm 
on to it« catch. 

A difference of efficiency as between dial and switch of only 0-2 
ampere is rather a small margin. Current is cheap. and we would like 
our switch to remain closed more than 0-015 second longer than the 
dials in case one of the latter has had its spring left unnecessarily 
strong by a careless workman, so we backed out the armature field 
limiting screw again one revolution (0-024 in.). with the result (shown 
in wave-form No. 10) that the duration is increased by 0-03 second 
and the current by 0-05 ampere. That the inertia of the dial arma- 
tures cannot be ignored is demonstrated in wave-form No. 13, in 
which the circuit comprises the switch and 12 small dials, as in curve 
No. 6; but the current is taken from the lighting mains at 204 volts 
with a 32 c.p. 200 volt carbon filament lamp in series. The beginning 
of the curve is stecp owing to the voltage being high and the self. 
induction trivial compared with the non-inductive lamp resistance. 
Though these dials will work on 0-25 ampere if they have 0-02 of a 
second to do it in. the current has to rise to above 0:3 to accomplish 
the work in half the time. and any attempt to work them more quickly 
would. involve à much higher voltage. and it would be undesirable 
on account of the noisy action of the dials that it would cause. On 
this ground, also. self-induction is welcomed. and one of the reasons 
for arranging time-circuits in series is that we may have its sum. It 
will be noticed that the curve rises in a straight line from 0:35 to 0-4. 
This is due to the lamp filament warming up and reducing its resis- 
tance. If the switch had not then had enough it would rise to 0-58 
ampere. and when lighting mains are used the lamp selected should 
have a filament of such resistance that the dials operate in that rise. 

We can now lay down some general rules which will be applicable 
to all time circuits controlled by a Synchronome " switch. The 
switch magnet should be wound with that number of turns which 
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will just fail to enable it to work on the current rate which will work 
the dials. The mass of the two moving members of the switeh and 
their travel in company must be sufficient to endow it with the 
ordinary qualities of a reliable switch. vet small enough to enable the 
break to occur very shortly after the dials have operated within the 
time constant of the circuit. and before the current has risen to its full 
value. If this is done. full benefit will be obtained from the com- 
pensatory action, which is of such value when primary cells are used 
as the source of supply. The voltage should be well above that 
required to produce the current rate necessary to operate the switch. 
The only objection to excess is noise, and the more vou have, the 
greater is the margin of safety and the less js the consumption of 
current. 

А bad spark at the break is shown in wave-form No. 14 with all 
dials in circuit. No. 15 shows the effect of shunting the magnets with 
a non-inductive resistance. and No. 16 shows the effect of shunting 
the contact with a condenser of 1$ mfd. capaeity. The rebound of 
the latter should be useful to dispel residual magnetism. It can be 
safelv used, because its value in time and current is altogether too 
small to amount to a false impulse. 

It should be noted that al! the variations in the stroke of the 
armature carried out for the purpose of investigating their effect upon 
the electrical impulses had no appreciable etfect upon the timekeep- 
ing of the pendulum. The weight of the gravitv arm is 14 grammes, 
and its normal fall is 4-75 mm.—that is. 1-340604. kilogram-metres 
= 9-7 ft.-lb. per week. This is sufficient to keep a seconds pendulum 
with 121b. bob vibrating with an are of 15 Фер. on each side of zero. 
We varied the fall of the gravity arm by about 12 per cent.. and in 
doing so we varied the amplitude of the vibrations of the pendulum 
accordingly. but only within limits in which the effect of the circular 
error is practically negligible, and the impulse is concentrated as far аз 


possible at zero, whilst at the same time vibration is avoided by curv- 
ing the impulse pallet instead of making it a straight slope at an angle 
of 45 deg. The idea is that the impulse shall begin with extreme 
gentleness, increase rapidly to a maximum at zero, and diminish in 
identical ratio. Fig. 9 shows a curve of mechanical force in which 
the base line AE is assumed to represent the path of the pendulum. 
a distance of ? in. at a point 13 in. below its suspension. From A to 
B the pendulum swings in free air. It then moves the wheel, and on 
the occasion of itsfifte»nth excursion from left to right it also accom- 
plishes the release. It performs these functions when its velocity is 
almost at its highest and its kinetic energy also its greatest. The 
impulse now begins, gently at first, but with rapidly increasing force. 
the vertical elevation of any point on the curve being the measure of 
the horizontal driving force at that point of the pendulum s path. 
The curve GF above gives us the shape of the pallet required, and is 
mathematically produced from the force curve; for as the angle of 
inclination of the impulse surface alters, so also does the resultant 
horizontal thrust. 

We have seen that the smallest curve illustrated has an area of 
0-012 coulomb, and the largest about 0:36 coulomb, and that thev 
сап be greatly reduced if desired. At 1 volt drop per dial, which is 
ample for all ordinary sizes for interior use. the consumption of eur- 
rent should not be more than 3:5 watt-hours per dia! per annum, this 
low figure being du^ to the small contact time factor of only 10 hours 
per annum. Now, if we are using a primary battery. we cannot hope 
to get out of it any reasonable amount of energy during its natural 
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life if we have only 10 hours іп the year in which to do it. A high 
degree of efliciency is impossible in any system which uses current for 
so short a period. yet the balance of convenience in other respects 15 
entirelv in their favour. 
rief mention should be made of two more systems which have 
appeared since 1905— Bowel з and Murday’s. The vibrations of the 
pendulums of the master clocks in each of these systems are main- 
tained by the Foucault Hipp electric“ Butterfly“ escapement illus- 
trated in Fig. 10. The little trailer A pivoted freely on the pendulum 
P swings clear of the notch in the block B until the arc falls to a cer- 
tain predetermined minimum, when it jams in the notch and presses 
the two counterbalanced levers together. making a reliable contact 
and causing the magnet below the pendulum bob to restore the arc. 
In both systems a count-wheel is used to select the semi- vibration 
at each half-minute when contact shall be made for the operation ot 
the dials. In G. B. Bowell's system (made by the Silent Electric 
Clock Co.). the pendulum charges into contact springs at the end of its 
swing. making a comparatively long contact to operate dial move- 
ments with rotary armatures in a permanent magnetic field. In 
T. J. Murday’s system (made by the Reason Mfg. (o.), the contact 
is a passing one made at zero, and the dial movements have recipro- 
cating armatures pivoted between the poles. 

For 25 vears Mr. Murday has been the principal exponent of the 
Hipp Buttertly escapement in this country, and had made manv 
useful and original applications of it. In 1901, with the Standard 
Time Co.. he applied it to the heavy pendulums of turret clocks with 
perfect success. and inaugurated a method of turret clock driving 
which has a great future before it. Looked upon simply as a method 
of conversion of electrical energy, this is probably the most efficient 
motor ever designed. and it must be remembered that. unlike ordinary 
motors, it is at its greatest efficieney when>working at its lowest 
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speed, rotating its driving wheel at the rate of, say, 1 rev. per min. 
Gents, of Leicester, have recently introduced a simple means of 
bringing a Hipp-driven clock under the control of a half-minute time 
circuit, similar in principle to that used by the Standard Time Co., 
for synchronising it. It is illustrated in Fig.ll. In vibrating, the 
pendulum pulls round the wheel E by means of the hook-shaped 
pawl A. The length of the pendulum or the number of teeth on the 
wheel E are so arranged that the hauds of the clock are advanced 
half à minute in about 27 seconds by means of this gathering pallet A. 
А pin, F, in the wheel E then lifts the control lever C and disconnects 
the pawl A by lifting it out of the wheel E and allowing the pen- 
dulum to oscillate idly. When the half-minute time-circuit impulse 
energises magnet D, the arm C, of lever C is released and the pen- 
dulum again drives the hands as before. 

There may be some limit as to the size of а turret clock which can 
be dealt with by this method, and I offer а constantly running motor 
vontrolled by a chaser switch as being suitable for the “ Big 
Bens ” of the future. A motor with a double-worm reduction gear, 
reducing the speed from, say, 1,800 revs. per min. to 1 revolution in 
5] minutes, carries a disc rheostat on its slow-moving axle. А switch 
arm mounted freely on this axle is driven by an electrical impulse 
dial movement in a standard time-circuit of half-minute periodicity 
on to the contact studs, cutting out resistance in the motor or arma- 
ture field. These resistances are so proportioned that the motor is 
constantly running at a speed dictated by the half-minute progres- 
sion of the chaser switch. Existing turret clocks may be relieved 
of their dangerous and cumbersome driving weights and the necessity 
of frequently winding them by means of small rotary motors. The 
Huyghens endless chain is admirably adapted for the purpose of 
connecting a motor to the going train of any ordinary turret 
clock. It is satisfactory to note a recent tendency to more en- 
lightened inventive work in this field. 

The experience of the last 10 years has shown that the principles 
then formulated before this Institution arc necessary to the success 
of any system of electrical impulse dials with simple movements for 
operation by unidirectional currents. The most important of those 
principles were the trensmission of energy through the surfaces of the 
contact and taking it from the electromagnet instead of from the 
clock or its pendulum; the immense economy of current and the 
certainty of its sufficiency obtained by short duration contacts 
dictated by the self-induction of the whole system ; and the momen- 
tum stop in the dial movement. Since then the application of Sir 
Henry Cunynghame’s free detached gravity arm and the extended 
range of battery warning given by the pendulum's assistance to the 
magnet in re- sotting the switch have given a great impetus to electric 
time service. 

Circuits of electrical impulse dials will always take the premier 
position as the most generally useful application of electricity to 
horology, because that method is the most simple and direct means 
of attaining absolute uniform time with a high degree of accuracy. 
Now that we have succeeded, after so long a fight, in breaking down 
the prejudice aroused by the failures of во many systems, let me urge 
manufacturers апа contractors not to kill the goose that laid the 
golden eggs by cutting prices and by putting in electric-bell wiring. 
I have always claimed for electric time service a position as a re- 
putable branch of our profession, and I can do so with more con- 
fidence now, thanks to the enterprise of other firms who have taken 
up the business of clectric clocks and the healthy competition which 
has resulted. 


DISCUSSION. 


Mr. Н. R. Kempe (Electrician to the Post Office), in opening the dis- 
cussion, said that the author had referred to the futile efforts made in 
the past by Mr. Ritchie, but there was no doubt that the honour of being 
the pioneer of the electric clock system was due to Mr. Ritchie, but, at 
the same time, no person had done more to bring to the front the un- 
doubted advantages of electric clocks than Mr. Hope-Jones. Difficul. 
ties in the maintenance of the batteries werc one reason why electric 
clocks had not been successful until within the last few years, and the 
present success was largely due to the invention of the Leclanché cell 
and the dry battery. The author stated in the Paper that nothing of 
Importance in synchronisation had been achieved since he first. referred 
to the matter 10 years ago, but the speaker wished to point out that at the 
General Post Office at St. Martins-le-Grand a good deal of synchronisa- 
tion had been done in the last year or two, and their chief reason for 
synchronising, up to the present, in preference to adopting electric 
impulse clocks, was that they had a very large number of spring-driven 
clocks in various offices, and it would hardly be economical to scrap the 
whole lot for the purpose of putting in electrically-driven clocks. A 
point in connection with synchronised as compared with electrically- 
driven clocks was that in synchronised clocks one could tell exactly what 
the time was to within a few seconds, but with clectrically-driven clocks 
one had to wait until the impulse came, and ther one could not be 
certain whether that was the commencement of the half minute or tho 


termination. The question of the use of non-inductive shunts—to which 
the author had casually alluded—should be made more of; it was an 
extraordinary thing that although non-inductive shunts had been largely 
used in telegraphy, manufacturers of electric clocks—with, perhaps, one 
or two exceptions—did not seem to have heard of them. He fully 
agreed with the author as to troubles due to lack of expert handling. In 
this connection the adjustments should be as few as possible, and the 
majority should be made absolutely permanent, so that they could not 
be interfered with. The author was rather out of date in stating that 
the system devised by Wheatstone was introduced in 1845. Wheatstone 
did invent a clock in 1845, but the one the author referred to was intro- 
duced in 1870, and was the only system in which the hands were kept in 
continuous movement. He thought that too much was made of the 
point that most clocks passed what current was available regardless of 
its sufficiency or insufficiency ; the total amount of current necessary 
for an installation of about 100 clocks hardly exceeded 2s. 6d. per annum, 
and if that amount was brought down to 6d. it was quite possible that in 
effecting the saving a capital expenditure might be incurred, the interest 
on which might be greater than the amount saved. 

Mr. А. C. Brown said his object in speaking was to appeal to electric 
clock makers to abandon the conventional 3-degree arc. Although 
theoretically this length of arc should not be éxceeded, much better 
resulta would be obtained in practice if the pendulum were given a bigger 
and stronger swing. By that means very much greater accuracy of 
time keeping could be obtained; and accuracy was the one thing in 
which the electrical system stood to gain over the ordinary mechanically 
wound clocks. Another point was the amount of surplus power. At 
the present time, although great care was taken in providing in plenty 
of power, precautions were often neglected to get rid of the surplus, and 
the pendulum had to get rid of it as best it could, principally by mecha- 
nical friction. A pendulum was a delicate mechanism, and a great point 
was to put it in the right place. In that connection, the ordinary clock 
had a distinct advantage over the electrical one, in that the pendulum 
could be separated from the clock. Pendulums were greatly influenced 
by surrounding local gravitational influences. "The best place to put the 
pendulum was as near the earth as possible. 

Mr. E. T. Cook thought the question of keeping the current consump- 
tion small was very much over-rated. He thought one might easily 
spend 10s. a year in current, and if one got any slight advantage in the 
way of a better system the money was well spent. He had had experi- 
ence with Mr. Murday's contact system in connection with an instru- 
ment making class at the East London College. A student worked out 
a pendulum of that kind and it was adopted, because of its great sim- 
plicity, in connection with a Foucault-Hipp trip switch. "The result 
was а very simple and mechanical apparatus, which had operated for 
four years without any stoppage due to faulty contacts. He had 
obtained oscillograms which showed that the system was capable of very 
clean and precise contacts at both make and break. These records were 
taken after the system had been working for 21 years, and it could be 
seen that the break, though contparatively slow, was quite clean. The 
actual platinum points showed practically no wear. A close examination 
of the curve at the make would reveal three kicks due to the momentary 
increased inductance when the dials came on. The dials, three in num- 
ber, were on a circuit which varied from 9 to 12 volts. He thought it 
would be interesting if some oscillograms could be given of a Synchro- 
nome switch which had been operated for a number of years. The 
author merely referred to new systems, which would be in the most 
perfect. condition possible. As Mr. Hope-Jones remarked, the little 
kick which was observed in one of the oscillograms was due to the remov- 
ing of à pad which took up the normal vibration due to the switch arm 
failing. It seemed almost possible that the little kick could become very 
much greater, due to the leather pad becoming hard, and perhaps operate 
one of the dials. He had seen such small kicks do that. Some details 
as to actual costs of Synchronome systems would also be of great value. 
Mr. Hope-Jones condemned Murday's spring contact because it was 
made at the end of the swing of the pendulum. By substituting an arm 
for pulling, instead of pushing, the contacts together they could be made 
to touch at the middle of the swing. Не was inclined to think that in 
designing transmitters we should aim at mechanical strength combined 
with greatest simplicity and the lowest possible first cost rather than 
something theoretically perfect. 

Mr. J. N. ALTY said that in comparing the several devices described 
by the author in his present Paper and in that of 10 years ago, he was 
struck by the relative simplicity of the recent form of the “ Synchronome”’ 
switch. Some five years' experience with an installation comprising 
seven dials seemed to prove that with good wiring and reliable batteries 
satisfactory operation might certainly be expected. In oscillogram 
No. 10 the current used was larger than in previous cases owing to the 
rapid growth of the current. He thought that could be remedied, and 
the resulting noisy action of the dials done away with by using an 
inductive resistance instead of the 32 c.p. lamp, so as to increase the 
time constant. It would be interesting to know whether the author 
had experimented with dials connected in parallel. "There would appear 
to be probable advantages. The battery might work more economically, 
and failure of one dial would not necessarily affect others. The self- 
induction which appeared so desirable would be easily supplied. 

Mr. W. DUDDELL suggested that the author should give in the “ Jour- 
nal " particulars of all the systems shown that evening, which were not 
described in the Paper, so that the Journal " should contain the most 
complete record yet published of electric clocks. One of the first things 
he attempted with electricity was to make an electric clock, and passed 


- through the splashing contact stage, as had everyone who had had any 
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connection with electric clocks. The question was to whether the battery 
was going to be troublesome or not depended on the number of cells in 
series. If one had a large number of cells the leakage current was more 
important than the current consumed by the clocks. As to the cost of 
replacing clocks, he thought that the annua] expense of sending a man 
round to wind up the clocks if capitalised could not be much less than 
the cost of replacing them with a simple dial movement. 

Mr. A. E. BaL said that his association with electric clocks began ав 
far back as 25 years ago, and clocks made by him were in use to-day. In 
1903 in conjunction with Mr. Hardy Parsons he introduced'a novel form of 
transmitter in which the happy combination of the four vital principles 
were employed, namely, (1) A gravity lever normally supported on a 
catch; (2) а release at half minute intervals by the pendulum through a 
'scape wheel ; (3) gravity impulse to pendulum through roller and inclined 
plane ; (4) electro magnetic restoration of gravity lever through contact 
surfaces. The transmitter was duly patented in 1904 and had been 
adopted successfully since that date by Messrs. Gent & Co., of Leicester. 
The transmitter was made in a variety of patterns, but all contained the 
above features, which were also the features of the time transmitter, the 
advantages of which had been demonstrated by the lecturer. 

Mr. A. E. McCLoskey thought it was very disquieting to hear from 
previous speakers that the master clock could be so easily upset. It 
should be possible for a standardising current, say, from Greenwich, to 
control the master clock and at the same time all the other clocks on the 
circuit. The author showed that when the batteries got too weak there 
was an arrangement whereby an alarm bell rang; he would be glad if 
the author would kindly give them some details of the apparatus used on 
the Continent, especially in connection with municipal time services for 
indicating not only battery failure but also any case of stoppage in a 
driven clock, whether due to faulty springs, &c., disconnection, earth, 
ur short-circuit. 

The PRESIDENT made an appeal to makers of other electric clocks to 
send in particulars and illustrations of their systems, in order that the 
Journal should contain a complete record of the condition of the 
electric clock industry at the present time. 

Mr. F. Норе-Јомез, in reply to Mr. Kempe, pointed out that he had 
not belittled Ritchie’s work; on the other hand, in the opening para- 
graph of his Paper, he mentioned it as one of the only two which had 
survived the Victorian era. He hoped that he had not done any injus- 
tice to the excellent work of the Post Office during the last year or two. 
He was delighted to see the telegraph department of the Post Office at 
last using their wires for the actual physical synchronising of clocks 
instead of merely sending a signal once a day to each of the Post Offices 
to assist a clerk to put the clock right. He had always argued that it 
was a pity we did not make use of the splendid telegraphic network all 
over the country in the same way as was done abroad. He found when 
visiting the United States six years ago that the Western Union Tele- 
graph Co. were using their lines for the purpose of synchronising clocks 
right away from the Pacific to the Atlantic. He agreed with Mr. Kempe 
on the subject of non-inductive shunts, and said that he had invariably 
used them for absorbing sparks. As to Leclanché cells, he did not use 
them, as his firm preferred a higher rate of current, and used large dry 
cells, mainly for the reasons that they had a low resistance, long lasting 
properties, and did not require any attention. Не showed a list of 12 
well-known buildings in London using electric clocks from which it was 
seen that the average life of such batteries was four years. He did not 
agree as to the date of Wheatstone's invention, but would correct it in 
the written reply if wrong. Ав regards sufficiency or insufficiency, it 
was the insufficiency he spoke of mostly. The great point in any impulse 
system was that one had to make electric clocks “ fool.proof." Neglect 
was one of the worst enemies of electric clocks, and such neglect usually 
resulted in an installation being left with just sufficient battery to keep 
it going somehow, but yet not so low that it stopped the master clock. 
He would rather have the system stopped altogether than going irregu- 
larly. In regard to Mr. Brown's request for an arc of more than 3 deg., 
there were good reasons why this should not be exceeded, and he would 
give those reasons in writing. Mr. Cook seemed to think that the author 
particularly condemned Mr. Murday's method of making contact of a 
pendulum. That was not so, as 10 years ago he said that was the best 
of all those in which a pendulum charged into a spring at the end of its 
swing. But the best was bad. It was particularly objectionable in a 
Hipp“ driven pendulum because the amplitude of the arc was per- 
petually changing in irregular frequency, which bore no relation to the 
half-minute function. If, for some reason, one had to interfere with the 
pendulum, it should be done in the middle of the swing, as in Mr. Murday's 
latest system, and not at the end. In reply to Mr. Alty, there were good 
reasons against putting electric impulse dials in parallel. The whole 
spirit of the Paper was that one wanted self-induction, and to make use 
of all available one naturally put tho dials in series. Noise did not trouble 
them in the least; sufficiently quiet action could always be obtained 
without the rotary form of dial movement. He appreciated Mr. Duddell's 
remark about leakage loss because it demonstrated how utterly trivial 
the consumption of current was compared with other considerations. 
In reply to Mr. McCloskey, he said that the impression,that electrically- 
driven master clocks were delicate and easily upset was quite erroneous, 
but no doubt arose from а too academic discussion of precision time- 
keeping and theinterferences with the pendulum which affected it. He 
sketched on the blackboard the method of automatically synchronising 
electric time transmitters as commonly adopted in London and referred 
to the“ reporting back " method of the Normal Zeit Gesellschaft of 
Berlin whereby each dial in turn puts itself to earth according to a pre- 


arranged sequence, as fully communicated to the discussion on his Paper 


10 years ago by Herr Puttkamer. 


THE PROTECTION OF WATERWORKS FROM 
| LIGHTNING. | 


Sir Oliver Lodge, F.R.S., has recently reported on the subject of 
the protection of waterworks from lightning, special attention being 
paid to the requirements of the Elan Valley works of the city of 
Birmingham. In waterworks the chief danger to be apprehended 
from lightning, apart from ordinary house risks, lies in the possibility 
of the dams being struck and the shock conducted to the centre of 
the dam, where unseen damage might be done. While, even if the 
flash escaped by metal paths to the water underneath the lake sur- 
face, the shock would be as great as that caused by a small charge 
of dynamite placed in the same position. 

Protection, therefore, involves one of two things: (a) Either keep- 
ing the lightning to the surface without letting it penetrate into any 
interior, or (6) taking care that, if it does so penetrate, it shall have 
plenty of metallic surface by which to reach the water in a quiet and 
unexplosive manner. And in achieving either or both of these ends 
it is natural and proper to take advantage of any metal work already 
existing for other purposes. Indeed, all such metal work must be 
taken into account, whether it constitutes a source of danger or & 
means of protection. 

With regard to exposure and relative altitude, it might be thought 
that waterworks such as these, being in а valley and surrounded by 
hills, would be fairly well protected by Nature. But that is not the 
case. In а mountain district lightning has often been known to 
strike down ravines, and any part of а valley may be struck, though, 
of course, the likelihood is less in some places than in others. More- 
over, it must be remembered that a flash, if a strong on», is often by 
no means a simple linear discharge, but that it may be, as it were, a 
“ bush " or number of flashes, striking a number of points simul- 
taneously or in rapid succession, the occurrence of one discharge 
weakening the air and making another, for the moment, more easy. 
Whenever a violent flash occurs it always means some danger, and if 
a flash can be avoided by relieving the strain through a sufficiency of 
quiet point discharges that is the best plan. Such point prevention 
is always aimed at, though not always achieved. 

The report then goes on to describe the actual steps that should 
be taken for the protection of the waterworks. At the Craig Goch 
tower dam, which is perhaps the most important part of the works, 
there are à number of pipes which might be used for protection pur- 
poses, but it is thought better to kecp the lightning outside the tower. 
Ordinary arrangements might be used at the top of the tower, but 
owing to the fact that the level of the lake alters by as much as 
40 ft., it is recommended that the north face of the tower, from a 
foot above high-water levcl to ss far down as can readily be 
managed, should be covered with sheet copper, and that similar sheet 
copper extend as a horizontal band 1 ft. wide round the five most 
northerly of the octagonal faces of the tower, just above high-water 
mark. It is recommended that a copper ribbon or tape be run up 
each of these five northerly faces, and be thoroughly joined to the 
copper dome at top and to the copper band at bottom. 

It is also suggested that & ring or crown of points be placed round 
the copper dome of the tower, each point protruding about a foot clear 
from obstruction. 

At another tower it will be necessary to connect electrically the 
upper dome with the rest of the tower, the same arrangements being 
uscd et the base, while on a third the existing rain-water pipes can be 
adapted for use in this connection. i 

At one of the other dams there is danger owing to the fact that 
hydraulic pipes are sunk in the interior, which might be affected if 
lightning struck the dam tower. It is, therefore, proposed to fix a 
point erection on at least one, or preferably on four, of the six pillars 
on which the tower is supported. All these erections are to be 
connected by a tape which will be led away to the sixth pillar, which 
is on the up side of the dam, from which it can be led into the water. 
The band at this point should be at least 6 in. and rolled up at the 
bottom, so that it can be led down to lower levels if necessary. 

The other buildings and structure require only the usual protec- 
tion, and for this purpose lead-covered iron rope is recommended. 

In conclusion, Sir Oliver Lodge points out that if some kind of 
moored floating buoy can be arranged, especially if it happens to 
be considered as easy as fixing copper sheet below water level, then it 
would be preferable, as electrically better. The buoy would have а flat 
horizontal sharp-edged rim. and points all round, on a level with the 
water, and а copper rope connection would come up to it under 
water. One special advantage of a floating arrangement is that 16 
would automatically make contact with the water without attention. 
Whereas, by the copper-sheeting plan. a rapid lowering of the lake 
as some future time might leave the conductor hanging free above the 
water, unless it were remembered to send and unroll and fix its con- 
tinuation as the water sank. 


THE ELECTRICIAN, 


ANNUAL DINNER OF THE POST OFFICE ENGINEERING 
DEPARTMENT. 


The seventh annual dinner of the Post Office Engineering Department 
took place at the Hotel Cecil (London) on Feb. 15, Major O'Meara, 
C.M.G., Engineer-in-Chief, presiding. The guests included the Right 
Hon. Sydney Buxton, M.P. (then Postmaster-General) Sir Robert 
Hunter, C.B., Dr. Gisbert Kapp (President of the Institution of Elec- 
trical Engineers), Sir John Gavey, С.В. (late Engineer-in-Chief), Colonel 
Price, C.M.G., Dr. R. Mullineux Walmsley, Prof. Wilson, Col. A. Bain, 
Mr. A. M. Ogilvie, Mr. G. Morgan, Mr. Frank Gill, Mr. S. J. Goddard, 
Mr. А. F. King, C.B., Mr. E. А. Eames, &c. | 

Alter the loyal toasts, Mr. Buxton gavo the toast of The Engineer- 
ing Department," and coupled with it the name of Major O'Meara. He 
said: The long-expected revision in the engineering department had 
taken place, and although he did not suppose any revision gave complete 
satisfaction to any department or section of a department, at all events 
it was & very considerable revision, and one which he thought they would 
feel had been a step forward. He found that in the course of last year 
the number of first class engineers increased by 37 per cent. All first 
class engineers in charge of sections were now on terms of equality. 
There had also been an increase of 35 per cent. in second class engineers, 
and they hoped to obtain additional clerica] appointments in other parts 
of the department. He desired, on behalf of the department, to recog- 
nise to the full the zeal and energy with which the staff of the engineering 
department had performed, under exceptional strain, an exceptional 
amount of work. They had in the past year, from the engineering point 
of view, one or two questions which had come up and which were either 
disposed of or are under discussion. The Telegraph Construction Act 
had been of very considerable advantage to them, and they were now 
able to deal with recalcitrant owners and others in a manner which had 


assisted them enormously in carrying out lines of telegraph and tele» 


phone poles in the direction that they desired. The State had now 


acquired what they might call the internal wireless system of the country 


at a very reasonable price, viz., £15,000. They were now in the position 
of having that system in their own hands, and of being able to develop it 
on the right lines in the general interest of the community. Of course, 
wireless telegraphy was at present in its infancy, but he thought they 
might feel that it had before it a great future in various ways, especially 
for the purposes of the mercantile marine. Hitherto he had been rather 
against compulsory wireless telegraphy for the mercantile marine, but 
now that he was going to the Board of Trade he was inclined to think, in 
order to assist them, that he should have to introduce a Bill for a com- 
pulsory wireless system. Another matter with which they had had a 
good deal to do in the past year was one of some delicacy to discuss that 
evening with his friends Mr. Gill and Mr. Goddard present. They had 
had not only negotiations with the National Telephone Co. with a view 
of providing for the inevitable taking over of the Company at the end 
of 1911 but those negotiations had been of a particularly amicable char- 
acter, and they had been able to arrive at certain conclusions with the 
Company. Both parties were desirous of taking no undue advantage of 
the position created by the Act of Parliament and the agreement, but to 
meet one another fairly, justly and gene in order that the tele- 
phone system of the country, when they took it over in 1911, might be 
in an efficient state and that between now and then they might provide 
for its continual] growth and development on lines which would be in 
the interests of the Company, the department and the public. 
matter of some importance to the engineering department was the Con- 
ference to be held in Paris this year in regard to various technical matters 
connected with international telephone and telegraph work. The Con- 


ference would, he was sure, be of very great value, and matters of con-- 


siderable moment to the telegraph and telephone interests would be 
discussed. They were within a few days of the 40th anniversary of the 
taking over of the telegraph system by the State from the telegraph 
companies, and it was almost worth casting back to that time to see 
what enormous developments the telegraph system had made. In 
1869, the year before the companies were taken over, the actual number 
of telegrams dealt with was 6,750,000; in 1909 there were 85,000,000. 
The mileage of land wires at the time of taking over was 60,000 and they 
had now over 1,000,000. The total engineering establishment in 1873 
was 630 and last, year the figures had risen to nearly 2,900. 

Major O'MxanRa, in responding, explained the absence of several 
friends, including Sir Matthew Nathan (owing to а family bereavement), 
Sir William Preece and Sir J. Cameron Lamb. Referring to the Con- 
ference at Paris this year, it would be remembered that at the Budapest 
Conference there were three officers of the department but for the Paris 
Conference the Postmaster-General had nominated eight officers of the 
engineering department to attend, во that they would be strongly repre- 
sented at Paris. 'The Hungarian Administration had taken the lesson 
of the first Conference to heart, and the Conference Committee had 
wisely decided to limit the number of subjects to be discussed. That 
would give everybody an opportunity of posting themselves up on the 
selected subjects beforehand. In regard to his visit to America, it 
would be difficult to cover the ground satisfactorily, but he must on that 
occasion acknowledge publicly the exceedingly courteous manner in 
which he was received by all officials connected with the telephone and 
telegraph services of that great continent. There was one thing that 
impressed him in America, and that was the very deep study that had 
been made of organisation. In America the engineer was certainly very 
much appreciated, and had risen to very high positions. The art of 
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administration was very highly developed in America. and he attributed 
the success of the American telegraph and telephone undertakings to the 
organisation and to the power of administration possessed by their 
officials. Referring to Mr. Buxton's transfer to the Board of Trade, 
Major O'Meara said he was sure all present that evening would wish him 
a very prosperous career in his new appointment. 

Mr. Мо proposed The Visitors, which toast was responded to by 
Sir Robert Hunter and Dr. Gisbert Kapp. 

Dr. GisBERT КАРР said this was the first time he had had the honour 
of attending the annual dinner of the engineering department of the Post 
Office, whose members might be considered the godfathers of the Insti- 
tution of Electrica] Engineers, which was founded as the Society of 
Telegraph Engineers and Electricians about 40 years ago, about the 
time the private telegraph companies were bought up by the Govern- 
ment. The activity of the Institution having first embraced telegraphy 
was gradually extended to electric lighting, then to transmission and 
distribution of power, then to railway working and other applications in 
which heavy electrical currents were employed. The founders of the 
Society of Telegraph Engineers, recognising the importance of all these 
new developments, welcomed the influx of new members, and agreed to 
the title the Society now bears as more appropriate to the widened scope 
of its work. In the engineering department of the Post Office they were 
not entirely confined to telegraphic and telephonic engineering. They 
had considerable power requirements for lighting, blowing engines, lifts 
and conveyors. When one considered that the Post Office engineer. 
had to provide generally for the technical requirements of this vast 
department one realised the enormous importance of engineering in this 
branch of the national service. It was not only a question of dealing 
annually with something like five million telegrams and 40 million trunk 
line conversations, but also with the incidental engineering requirements 
for light and power in this service. All such work came strictly into the 
province of the Institution of Electrical Engineers, and he was glad to 
say that many of those present were members of the Institution. Mr. 
Buxton had told them the staff of the department numbered 2,900, and 
he (Dr. Kapp) hoped a larger proportion would join. Arrangements 
had been made in the Institution’s new building for meetings of the 
Students’ Section in a room which would hold about 150; and there was 
also the large lecture hall. If the Institution of Post Office Electrical 
Engineers required it the Council would be pleased to give them hos- 

itality. 
а Мт. Н. C. GuNTON proposed “ The Chairman," to which Major O'Meara 
briefly responded. 


THE INSTITUTION OF ELECTRICAL ENGINEERS. 


We have received a copy of the following correspondence in reg ar ! 
to the attitude of the Institution towards the electrical indus'ry. 
Previous correspondence on this subject has already appeared in our 
columns. 

The Institution of Electrica] Engineers, 
92, Victoria Strcet, London, S.W. 
E. Garcke, Esq., February 18th, 1910. 
Electrical Federation Offices, 
Kingsway, W.C. 
Dear Sir, | 

Your letter of February 3rd has been considered by the Council, and I 
am instructed to inform you that while the Council, as pointed out in my 
letter of January 28th, will continue to do all in their power to promote: 
the general advancement of electrical science and its applications, they 
are of opinion that it is not within the proper scope of the Institution to 
ns the special organisation suggested by you at the end of your 

etter. | | 
I am, yours faithfully, 
(Signed) Р. F. RowELr, Secretary. 
February 22nd, 1910. 
Dear Sir, 
I am in receipt of your esteemed letter of the 18th inst., and I note the 
decision of the Council. 
I am, yours faithfully, 
(Signed) E. Garcke, 
P. F. Rowell, Esq., Secretary, 
The Institution of Electrical Engineers, 
92, Victoria Street, S.W. 


ELECTRICITY SUPPLY TABLES AND DATA. 


This Valuable Set of Tables and Engineering Data relating to 
Electricity Supply and to Electric Traction on Railways and Tramways 
in the United Kingdom, the Colonies, and some important places 
abroad, is now ready, and can be obtained complete in handy took 
form, price 6s. 6d. post free, or on very hard paper for rough or 
constant use, price 8s. 6d. post free. A complete Index is included. 
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GLARE IN ILLUMINATION. 


The Illuminating Engineering Society is to be congratu- 
lated on holding a discussion on the subject of “Glare.” 
Two evenings have been devoted to it, the first being re- 
stricted to the physiological points involved, and the second 
to the engineering aspects. Not only have the opinions of 
a good many people in this country been obtained during 
the discussion, but also the views of engineers and others 
interested in the subject on the Continent and in America. 

It is scarcely necessary to insist upon the importance of 
the subject. It may be looked at from two points of view: 
Firstly, any glare renders the eye less sensitive, and con- 
sequently the illumination less etlicient. The effect of 
glare is to close the iris to some extent, and conseyuently 
the illumination in other parts of the room is more or less 
wasted. From the point of view of elliciency, therefore, 
clare should certainly be avoided. Secondly, there is the 
bad effect of glare upon the eyes. So much work is now 
carried on by artificial light that it behoves us to make 
the conditions of illumination as perfect as possible. This 
applies even to the use of daylight. Defective eyesight 18 
much too general,and it is common knowledge that the 
eyesight of the majority of school children at the present 
day is very far from what it should be. This being 50, 
not only should a deficiency of light be avoided, but the 
provision of a glaring illumination should be avoided no 
less carefully. 

A point that was brought out very prominently during 
the discussion was the faet that nearly every speaker had 
a different idea as to what constituted glare. Such defini- 
tions as “glare is an illumination that is inconvenient to 
the eyes,” or “ glare is an illumination that is too brilliant," 
do not carry us very far. A little mental reflection is enough 
to show that, within certain limits, glare is really due 
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to the eye trying to accommodate itself to neighbouring 
areas differing very considerably in brilliancy. If the 
more brilliant area of the two is small, the effect is more 
noticeable than if it is large. As an example of the con- 
trast generally involved in such cases, it is only necessary 
to remember that if a lamp is placed against a white wall 
the glare is less than if the lamp is placed against a black 
wall The general brilliancy is greater in the first case 
than in the second, but there is more contrast in the case 
of the black wall,and the eye, in attempting to adapt 
itself to the two different conditions at the same time, 
experiences a sensation of glare. 

It was also noticeable during the discussion that some 
widely different views were held in other respects. Thus, 
some of the speakers were of opinion that interior illumina- 
tion by reflected light was the ideal to aim at, and was now 
more within the sphere of practical politics, owing to the 
cheapening effect of the metal lamp, than was the case a few 
years ago. On the other hand other speakers were evidently 
afraid that illumination of this kind would prove to be so 
dull in practice as to be unattractive. Again, the view 
was expressed that the ordinary shaded reading lamp, 
so used as to throw a flood of light simply upon the 
part of the table where one is reading or writing, is a bad 
form of illumination, because the remainder of the room 
is left more or less dark. It seems, however, that there 
are people who find that this method of illumination is 
more restful than having the room generally illuminated. 

It is, therefore, obvious that ideas on the subject are 
by no means clear, and that work is required for its 
elucidation. We hope that the present discussion will j ave 
the way to some useful investigations, and to the clearing 
up a subject that is both interesting and important. 


REVIEWS. 


(Copies of the undermentioned works can be had fromiTHE ELECTRICIAN Office post 
free, on receipt of published price, adding 8d. for books published under 3s. Add 
10 per cent. for abroad or for foreign books.) 
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Elektrische Uhren. By Dr. A. ToRLER. 2nd edition, Vol. XIII. of 

“© Elektrotechnische Bibliothek.” (Leipzig: А. Hartleben.) 

Pp. xiii.—252. M3. 
_ This work, like the others of Hartleben’s Library, deals with 
its subject from the practical point of view and contains a 
vast amount of information considering its size. It com- 
mences with a short account of electrical units and a historical 
sketch of the evolution of the electric clock up to Hipp. This 
is followed by a brief theoretical discussion of pendulums and 
balance-wheels which, however, does not go much further 
than a statement of results. Suitable sources of electric 
power are dealt with, then some general principles to be kept 
In view 1n the construction of electromagnets, this section 
including a theory of the author's as to the nature of mag- 
netism—viz., that a solenoid acts on the ether in a similar 
manner to that in which a fan acts on air, the attraction at the 
open ends of the solenoid being analogous to the air intake at 
the axial apertures of the fan. А number of clock-winding 
electromagnets are then described, and also methods of main- 
taining pendulums in oscillation including several forms of the 
Hipp clock, together with a number of forms of current-con- 
trolling devices—e.g.,a mercury switch in а sealed glass tube, 
and a selenium cell acted upon periodically by a beam of light 
transmitted thereto from a glow lamp by means of a lens. 


The Thury centrifugal governor electric clock is also described. 


Then follows detailed illustrated descriptions of electrical 
devices for winding springs and weights, and also of a number 
of secondary clocks and striking mechanisms, including one in 
which a small electromotor serves beth for striking and for 


winding the mainspring of the going train. There is a remark- 
ably good section on contacts, in which the whole subject is 
dealt with. This section comprises a number of methods of 
preventing sparking—ce.g., one in which the gap is bridged Бу а 
coherer consisting of granules of glass-hard steel arranged 
between polished silver electrodes, and another in which a 
number of polarisation cells are connected in series across the 
gap. There are also descriptions of a number of contacts for 
pendulums, automatic winding mechanisms, signalling clocks, 
town and railway time-distribution systems, including calcu- 
lation of the resistance of the circuits. Also wireless and other 
time-distribution systems for scientific purposes, time-balls 
and chronographs. The book concludes with a classified list 
of German patents relating to the subject. The descriptions 
of important apparatus are very full, and are aided by clear 
lettered drawings. 

The “ Practical Engineer" Electrical Pocket Book and Diary, 
110 com echnical Publishing Co.) Pp. xxxvii. + 566. 

8. nev. i 

The present edition of this useful book contains a good deal 
of new information, including data relating to storage bat- 
teries, the design of motor starting resistances, water resist- 
ance for testing purposes, the International Candle and modern 
wiring, including the well-known “ O.S.” systems. The book 
should be as useful as ever to the “ practical engineer.” 

The "Practical Engineer" Pocket Book and Diary, 19:0. 
(London: Technical Publishing Co.) Pp. lviii. + 684. 1s. net. 

The new edition of this useful pocket-book contains addi- 
tional information on fuel-testing, condensers and the friction 
of water in pipes, as well as data on alloys, pyrometry and 
suction gas producers, while the other well-known features are 
again noticeable. Nearly 700 pages are, in fact, crammed 
(that is the proper word, for the type is small, but clear) with 
facts and information regarding mechanical engineering. The 
most modern types of turbine are described, while the features 
of reinforced concrete are also given, so that it will be seen 
that two modern and important subjects have not been 
omitted. The book can be recommended to all sorts and con- 
ditions of “ practical engineers." 

Fowlers Electrical Engineers Pocket Book, 1910. 10th 
edition. (Manchester: Scientific Publishing Co.) Pp. xlvii. +575. 
1s. 6d. net. 

The new edition of this pocket book should prove as useful 
as ever to electrical engineers. We are pleased to hear that 
the appreciation of its value increases year by vear, and it is 
right that it should be so, for great care is taken in its com- 
pilation. It may be noted, however, that the information is 
not in all matters quite up to date. We have much later 
figures on metal filament lamps than those contained in Mr. 
Hirst's Paper read years ago before the Institution of Electri- 
cal Engineers, and on flame arc lamps than those in Mr. 
Andrews' Paper read still longer ago before the same Institu- 
tion. That these figures are still left in shows that the work 
of revision is not carried quite far enough year by year. The 
student, therefore, in perusing such а book would be right in 
placing reliance on the fundamental data given, but would be 
wrong in supposing these data to form the last word on the 
subject. He would, in fact, be well advised to supplement 
the information given in this book by a frequent perusal of the 
files of the technical papers. 

Fowler's Mechanical Engineers’ Pocket Bork, 1910 12th 
edition. (Manchester: Scientific Publishing Co.) Pp. lxxi. + 655. 
le. Ed. net. | | 

The new edition of this pocket book contains largely re- 
written and expanded sections dealing with mining machinery 
and appliances, while the work as a whole has been revised. 
In the section on coal cutters it would be desirable to see some 
further information on the electric driving of these machines, 
though there is already a well-written section on *'earthing." 
The section dealing with the application of electricity to mines 
is, in our opinion, inadequate, though it must in fairness be 


pointed out that electrical power transmission is by far the 


most efficient method to use. The rules for the, Installation 
and Use of Electricity in Mines”? are givencin full. 
The section on low pressure or exhaust“ steam turbines 
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might with advantage be expanded and brought up to date. 
In general, however, the book may be recommended, and its 
present longevity is certainly a guarantee of its having found 
considerable favour in engineering circles. 


The Science Year Book, 1910. Edited by Major B. F. 8. Bap; N. 
Ромел, (London: King, Sell & Odling.) Pp. 112. 5s. net. 

This work falls naturally into three sections; the first con- 
sists of a useful engagement calendar, the second of astrono- 
mical and other scientific data, with details of learned societies, 
and the last of a diary. The first and third sections are above 
criticism, but we are afraid the same cannot be said of the 
second part, which suffers from a number of entirely prevent- 
able inaccuracies. For instance, the late Lord Kelvin is still 
given as one of the editors of the ‘‘ Philosophical Magazine,” 
Mr. A. Silva White is given as assistant-secretary of the British 
Association, Sir Oliver Lodge as president of the Faraday 
Society, and Mr. W. M. Mordey and Mr. G. C. Lloyd as presi- 
dent and secretary respectively of the Institution of Electrical 
Engineers. Now, alterations in some of the appointments— 
for instance, that of Mr. Lloyd, to the secretaryship of the 
Iron and Steel Institute— were made as long ago as twelve 
months. Surely there must be a remedy for this sort of thing. 

The book is well got up, and is prefaced by an excellent 
photograph of Sir Archibald Geikie; but errors such as those 
mentioned above lead us to place little reliance on much of 
the information given. 


TANTALUM FILAMENT CHARACTERISTICS. 
BY L. CROUCH. 


Some six months ago Steinmetz published a set of experi: 
mental results showing that the power characteristic of a 
tungsten filament might be represented by the equation* 

= КУ! . (1) 

A simple exposition of the theoretical development of this 
formula, assuming tho form of Stefau’s temperature—power 
equation to be correct, is as follows :— 

Stefan's law is usually taken to be 

ҮҮ -2cT* . ; (3) 
where W- watts expended per unit turface of the radiating 
body and с is given by Kurlbaum as 5:32 x 10-"* watts per 
cm’ and by Fery as 6:3 x 10 watts per ст. 

In the case of the lamp used by Jolley (and referred to more 
fully below) с= 5:12 x 10-!# on Kurlbaum’s basis. 


. М = 5-19 10-1. (3) 
resist. R at ч) N 
(for tantalum the ohmic resistanco is almost exactly propor- 
tional to tlie absolute temperature, and in the present case 
a 01191). | 
From (3) and (4) 


but also 


V? 25:12 x 1071:0:119 x TS 
= 0:61 x 107? T’ 


Vpt ; 
h = y 
whence T 0003607 which relates V and T. 
Also substituting from (8) in (4) 
Va 


(4.7 Ww 

М ii. 10-1: 
i.e., Wi —0-01264V2 
or W —0:0303Y! 


which is of the form МУ = КҮ! as it was desired to prove. 
The fact that equation (1) is almost perfectly conformed to 
in practico (see Table I.), and that its theoretical justification 
depen(s on the correctness of Stefan's equation, at least so 
far as the form of the latter is concerned, strongly supports 
the view that this equation is the onc most capable of correctly 


expressing the power-temperature relationships of tantalum 


* ** Electrical World,” July 8, 1909. 
t Sce Jolley, Tne ELECTRICIAN, August 13 and 20, 1909. 


Table I.—(Steinmetz). | 
Value of К 


Volts.| Measured | Calculated | Difference | Per cent. (= W/V") 
(V) | watte (W).| watts. (watts). | difference. 0 2 
496 | 1225 12-14 -0'11 -09. 0-0238 
59:6 16:33 16:26 - 0:07 -04 0:02355 
70:6 21:35 21:43 4 0:05 +0`2 0:02545 
85:3 28:01 28:89 -002 -0'1 002345 

103:3 59:26 39°25 -0°01 -00 0-023560 

1266 431 | 5440 4 0:09 +02 0°02550 

1570 16-11 76:68 — 0:09 -01 0:02350 

1960 109 ·00 109:4 +040 +04 0:02350 

2120 | 12290 124-0 +110 +409 002350 

| | Mean | 0:0255, 
See also Fig. 1. 


filaments, and possibly, by the use of different coefficients, of 
other types of incandescent lamp. The exact value of K in 
the Steinmetz equation (1) naturally depends entirely on the 
exact type of construction and c.p. of the lamp concerned.* 
The order cf the coefficient is always the same (circa 0:03 for 
25-35 c.p. lamps), and justifies the assertion that the power 
equation has a theoretical basis. 

Jolley has recently shown, however, that Stefan's equation, 
using Kurlbaum's coefficients, gives filament temperatures 
which are considerably lower than follow from Rausch’s, 
Nernst’s and Petavel's equations (see Fig. 2. In the latter 
diagram are plotted two Stefan curves 

(5) 


(a) from the equation V? = 0:61 x 10-*T(T*-4*) 
(this using Kurlbaum's value of o, viz., 5:32 x 10-12 watts/cm!?, 


and referring to a lamp (Jolley) whose filament area = 963cm? 
and for which a = 0:119) 

(b) from the equation У? = 0:75 x 10-"T(T*-t') (6) 
this assuming Fery’s value of c, viz., 6:3x 10-'* watts/cm’, and 
being practically identical with the curve given by Jolley 
(dotted) as following from Stefan's equation. 

There is little doubt that the temperatures so calculated are 
too low, while, on the other hand, the valuc given by the 
Rasch formula appear to be too high for pressures much below 
the normal voltage of the lamp. The Petavel formula has 
been experimentaliy proved to be very satisfactory for voltages 
near the normal, but the temperature curve plotted from it 
appears to be rather too steeply inclined, considerable errors, 
therefore, arising when the voltage falls much outside a +30 
per cent. range from the normal. The Rasch curve in Fig. 2 
is plottcd from 

26965 7 
Т 1303 —loz,d $c owe we Т) 
where = intrinsic brightness of filament - hefners per square 
millimetre. 

The following considerations result in a modified Stefan 

equation, which would appear to be much more applicable to 


The lamp used in Steinmetz's tests was of 32 c.p. at 1055 volte 
and 1:225 watts per c.p., whilethat used by Jolley (and to which all the 
curves of Fig. 2 refer) gave 26 c. p. at 100 volta and 1:685 watts per c.p., 
tantalum filament in both cases. 
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tantalum filaments than are the ordinary Stefan, the Rasch, 
Nernst and Petavel formulz. It is . from Fig. 2, how- 
ever, that the latter group give results considerably nearer to 
the correct mean curve than are obtained by the use of Kaurl- 
baum's or Féry's coefficients. 

The subjoined procedure depends for its accuracy on the 
two well-established experimental facts that for tantalum 
filaments :— 


(1) Bub - ООШУУ v. 6 xou i8) 
()0W-KV"M paa Steinmetz . . . . . (9) 
Now iem z 5 and also g KV'*; 
кузэ 
al” 
1.е., у—ҥТ 


where m is а constant in each particular case and SK. 


n 
w 
А 


Z 
2 
E 
Ж 
ka 
I 
Ж 
ui 
E 


Temperatur: Degrees Cent., Absolute. 


FP 


Curve AA—T=316 Ve"! Curve EE—Jolley’s “ Rasch ” Curve 
„ BB—V2=—0°61 x IC-' ?T(T! —t4) go EE “Nernst” „ 
„ CC -V. = OTN 10-12T(Ti—_t4) » GG— “ Petavel „ 
„ DD-—Jolley's “ Stefan" Curve 


Adhering to the tantalum lamp usel by Jolley, for the sake 
of a numerical example 


40:119 and K= normal watts 
(normal volts)'* 


. 1:625 watts/c.p. x 26 
(100% %/ ² — 
= 0:0266. 
m=0:119 x 0:0266 — 0-008106, 
- . e 
SEE: 000316 BLS YO". 4 i e 
whence is plotted the Stefan curve AA (Fig. 2), and so long as 
the tantalum used has a linear T- R curve passing through 
absolute zero and as long as the Steinmetz law holds equation 
(10), must give the correct filament temperature. In general, 
for tantalum lamps 


Tes V ui ж. ee ж. £t) 


where c is a constant dependent on the resistance law of the 
tantalum used (this is practically a physical constant), and on 


the Steinmetz coefficient, which is at once determinable when 


the lamp is running under normal conditions by the measure- 
ment of the volts and current supplied. 

The determination of a does not necessitate the assumption 
of the Stefan, Rasch or similar law in tho first place, since the 
resistance characteristic can be accurately determined over a 
very wide range of known temperatures. 

The experimental facts on which equation (11) depends 
appear to be well established for tantalum filaments in general, 
hence this form of equation certainly seems to be the best on 
which to base calculations concerning the temperature of tan- 
talum filaments. 

Knowing the resistance law and power characteristies of 
other filament materials, corresponding equations may at once 
de deduced for them. " 

04 
The equation T= 600816 
may be written V?=0°3152 x 107" x T*, 
whence, substituting a- 0:119 and filament area 0:963 ст, 

W=2°'645 x 10-"T* 


and the coefficient с in W=oT* 
Wgm oiT .. . . .. (12) 


ə value much lower than is usually accepted, but which is 
obviously more accurately applicable to tantalum filaments. 

The last paragraph assumes that the /* term in the full 
Stefan equation W=o(T! - t’), 


(where T and ¢ are the absolute temperatures of the body and 
its enclosure) may be safely neglected. The justification for 
this assumption is to be found in the agreement between 
theory and experiment in connection with equation (1) in the 
theoretical development of which the simplified Stefan formula 
was assumed. 


MODERN AUTOMATIC TELEPHONE APPARATUS.* 
BY W. LEE CAMPBELL. 


Summary.—A description is here given of the subscriber's and the 
exchange equipment of an automatic telephone installation, using 
apparatus of the “ Strowger " type. The line switches, selector switches 
and connector switches are described in detail. 


In a previous Paper the author dealt with automatic telephone 
equipment from an economie viewpoint. The present Paper is 
therefore principally devoted to a description of the apparatus 
used, and its method of operation in modern plants. Although 
there are several different types of automatic telephone equipment 
upon the market or being developed, practically all of the working 

lants use apparatus of the“ Strowger " type with or without the 
addition of Keith line switches. Since this Paper must be confined 
to one system, only the one which is extensively used will be discussed. 

Brief reference is first made to the subscriber's station equipment. 
Prior to the year 1896, an automatic telephone subscriber called 
any number which he migbt desire by pressing push-buttons on his 
telephone, usually labelled hundreds, tens, units. If the sub- 
scriber wished to call No. 113, for example, he would first push 
the“ hundreds " button once, then the ‘‘ tens" button four times, 
and finally the “© units" button three times. While this arrange- 
ment gave passable service, the subscribers made many mistakes in 
counting the pushes and sometimes did not press a button in far 
enough or hold it in long enough. Consequently, in 1896, a button- 
pushing machine or a calling device," as it is commonly named, 
was substituted for the push-buttons. This consists of a dial pivoted 
at its centre so that it may be turned in a clockwise direction. For 
convenience in turning it has finger holes 11 in number around its 
outer edge. "Through each finger hole, except the eleventh one, а 
number is seen. These numbers are consecutive from 1 to 9 and 
back of the tenth finger hole 0 appears. In automatic practice 0 
always represents 10. To call 143, for example, a subscriber will 
first put his finger into the hole through which number 1 is seen and 
pull the dial around until his finger strikes the stop. Не will then 
take out his finger and place it in the hole through which 4 is seen 
and again pull the dial around until his finger strikes the stop. 
Finally he will place his finger in the hole through which number 3 is 
visible and turn the dial till his finger again strikes the stop. He 


* Abstract of a Paper read before the American Institute of Electrical 
Engineers. 
T THE ELECTRICIAN, August 28, 1908. 
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then places the receiver to his ear and awaits the answer of the party | nector switch is, when idle, ready to handle the order of any sub- 
called. Each turn of the dial requires approximately one second. | scriber who may wish to connect to any one of the 100 lines to which 
and by the time he has placed the receiver to his ear the automatic | it has access. | 
machines at central office will have completed the connection to the | A view of a connector switch is shown in Fig. 1. The lower part 
desired line, and will be automatically ringing the bells of the desired | of the machine supports two curved banks of contact plates or strips. 
telephone. When finished talking. he hangs the receiver on the | The under bank, called the line bank, contains 100 pairs of these 
switch-hook thereby causing the central office apparatus to return to | contact plates arranged in 10 horizontal rows. 10 pairs to the row. 
normal condition. | These pairs of bank contacts correspond to the line springs in the 
Contained within the calling device is a revolving cam arranged to | multiple jacks of а manual board, and, as shown in Fig..1, may be 
make and break the contact betwcen a pair of springs. An escape- multipled before any desired number of connector switches. The 
ment geared to а small governor controls the speed at which the cam | upper bank contains 100 single contacts which correspond to the 
revolves. The power is furnished by a clock-spring which is re- rings of multiple jacks. This is the busy-test bank, commonly 
wound each time the subscriber turns the dial. The cam does its | called the private" bank. The cord and plug of the manual 
work after the subscriber's finger strikes the stop and while he is | board are represented by tho “ wipers " on the shaft of the machine. 
placing his finger in the next hole. If he tries to turn the dial before | The lower or line wiper consists, as shown more clearly in Fig. 2, of a 
the cam rotation is finished. he finds it locked. It stays locked until | pair of long flexible springs insulated from each other and each 
the cam rotation is completed. If the number called by a subscriber | soldered to a flexible cord, while the upper or private wiper is a pair 
is busy, his receiver will give forth an intermittent buzzing sound, | of springs connected together to a third cord. The movements of the 
as in large manual systems. If the number he calls is that of a | wipers, corresponding to those of an operator raising a plug and 
former subscriber, or of a subscriber whose number has been changed, | inserting it into the proper multiple jack, are performed by the shaft 
he will be automatically switched to the information operator. If a which has a step-by-step vertical movement, and a step-by-step 
** long-distance ” connection is desired, the subscriber turns his dial | rotary movement. These movements are actuated by pauls and 
once from the 0 finger hole, which is labelled “ long-distance " also. ratchets operated by electromagnets controlled by the subscriber 
He is thereby connected directly to the recording operator of the long- | from the celling device on his telephone, and are always in accordance 
distance board. who informs him that she will call him when she has 
obtained the required connection. Extension telephones, coin-in- 
the-slot telephones, party lines, inter-communicating systems, and 
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private branch-exchanges are all worked satisfactorily at the sub- | with the last two digits of the number he calls. For example, if he 
Scriber's stations. A subscriber's private branch su itchboard may | calls a number ending in 43, the shaft is raised four steps and then 
be either of the well-known manual type presided over by an operator | rotated three steps, thus raising each wiper opposite the fourth row of 
or it may be automatic. The transmitter, receiver, ringer and hook- | contacts from the bottom of its respective bank and then sliding it 
switch for an automatic telephone may, of course, be of any standard | over to a third contact in the row. The machine is then ready to 
type: *^» only part of the instrument that is peculiar to the auto- | close the circuit of the calling subscriber through to the circuit of the 
matic system is the calling device. called party, but before doing this it first closes the private wiper- 

Considering next the central office equipment. the machines which circuit only, and thus makes an automatic busy test. If it finds the 
make the connections between subscribers’ lines are divided into the , desired line busy, it keeps the connection open and immediately 
following classes: (1) Line switches; (2) selector switches; (3) transmits the busy signal back to the calling subscriber. If the 
connector switches. A connector switch, commonly called a“ con- desired line is not engaged, the connector switch immediately begins 
nector.“ is the last onc operated in completing cach connection; but to ring the called party's telephone bell automatically nd inter- 
as its functions correspond most closely to tho of en operator oneg mittently. When he answers the ringing stops and the two sub- 
manual switchboard it will be considered first. There are two scribers' lines are closed together for conversation, Talking current is 
principal differenecs between the work of an operator on multiple supplied to the transmitters of both telephones from the central 
switchboard and that of an automat ie conncetor. The first lies in the — office battery through the relay coils of this connector switch, just as 
difference in the number of lines to which they have access. The in manual practice it is supplied through the relay coils of the cord 
operator has within her reach a multiple jack for every line in the ; circuit. The talking circuit includes nothing but these coils and the 
switchboard, but a connector switch has access to but 100 lines. | subseribers’ stations. Its simplicity and perfect balance are shown 
Secondly. a subscriber's operator takes the orders of and makes bv the circuit in Fig. 3. When the subscribers conversation is 
connections fer ecrtain predetermined subscribers only. Tho number completed and the calling party restores his receiver to the switch- 
she serves seldom exceeds 200 and is chen less than 100, but a con- hook, the shaft of this connector switch is“ released and is im- 
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mediately returned to normal position by means of a clock-spring and 
gravity. It is now ready to handle another connection for any 
subscriber in the plant. 

One such switch cannot, of course, handle all calls to the 100 lines 
to which it has access. In the average plant, 10 connectors are 
sufficient, however, for each 100 lines. Consequently & system of 
10,000 lines, for example. is divided into 100 groups of 100 lines each, 
the calls to the subscribers in each group being completed by a set of 
10 connector switches. Where necessary, more than 10 connectors 
may be put in & multiple; whilst where expedient, economy is 
attained by putting in less than 10. Uniformity is desirable, how- 
ever, and it is therefore good practice to exercise some care in arrang- 
ing the subscribers' numbers, so that each group of 100 will contain 
approximately the same proportion of frequently used lines to lines 
that are used less often. The grouping of lines is strictly according 
to number ; that is, all lines numbered from 2,100 to 2,199 are put 
into one group and connected. to by one set of connectors. 

The processes of group selection and of idle switch selection are per- 
formed by other switches before the connector switch is operated. 
These switches, which are called selector switches, resemble in 
appearance the connector switch ; in fact, the mechanism and banks 
are the same. The differences are in the circuits and relays only. In 
a system of 10,000 lines. these selectors ere divided into two classes ; 
namely, first selectors and second selectors. While there is a group 
of connector switches for each 100 lines to which connections are to 
be made, there is a group of second selectors for each 1,000 lines to 
which connections are to be made, and a group of first selectors for 
each 10,000 lines. The bank contacts of the selector switches are 
terminals of trunk lines instead of subscribers’ lines. The first or 
lower row of first-selector bank contacts constitutes the terminals 
for a group of 10 trunk lines leading to second-selector switches in the 
1.000 section of the plant. The second row represents another group 
of 10 trunk lines to second selectors in the 2,000 section of the plant, 
and so on, so that through the 10 rows of bank contacts the first 
selector has access to 10 second selectors in each of the 10 sections of 
1,000 lines which make up a 10,000-line office. The first selector 


1T 4A-G XCHANGE 
дете oon 
l 


CONNECTOR 


switch used by a calling subscriber is operated in accordance with the 
first digit of the number he calls. Suppose, for example, he is calling 
the number 2543. The impulses sent in by the first movement of his 
calling device will raise the shaft, and accordingly the wipers of the 
first selector switch two steps, placing each wiper opposite the row 
of bank contacts second from the bottom in its respective bank. 
Now the selector switch unlike a connector switch, does not wait for 
the subscriber to make another turn of his diel before rotating its 
shaft, but the rotation is automat ie апа beyond the subscriber's con- 
trol. The rotation sterts the instant the vertical movement is com- 
pleted, and. at each step the benk contacts on which the wipers then 
rest are given the busy test. and as soon as a disengaged trunk line is 
found the rotary movement stops and the connection is completed to 
an idle second selector. This is all accomplished in a fraction of a 
second, so that the second selector is operated by the subscriber's 
calling device impulses corresponding to the second digit, 5, of the 
number 2543 which he is calling. The wipers of the second selector 
are accordingly raised five steps and are then automatically rotated 
just as the first selector wipers were. The bank contacts of this 
second selector are the terminals of the trunks to the 10 sets of con- 
nectors which complete the connections to the line groups making 
up the 2000 section of the plant. Consequently when the second 
selector wipers stop on an idle trunk in the fifth multiple, the calling 
subscriber is placed in connection with an idle connector in the 
2,500 groups; that is, a connector which has access to the desired 
subseriber's line No. 2543. This connector is then operated by the 
last two movements of the subscriber's calling device, and performs 
the functions of an operator in the manner already described. 

It will be understood that by using a fourth switch, called a third- 
selector switch, and using numbers with five digits instead of four, 
that the capacity of the system will be multiplied by 10 and will be 
100,000 lines instead of 10,000. Systems of 100,000 lines’ capacity 
have been installed in a number of different cities. One of the most 
notable is that in Los Angeles. Brief details of this are given in the 
Paper. In all 100,000 line systems the numbers are made up of a 
letter and four figures. 


( To be concluded.) 


PHYSICAL SOCIETY. 


At the annual general meeting held at the Imperial College of 
Science on February 11th, Dr. C. CHREE, F.R.S., president, in the 
chair, the reports of the Council and of the treasurer were read and 
adopted. In the former it is mentioned that the number of ordinary 
fellows now on the roll, as distinct from honorary fellows, is 436, an 
increase of six on the number last year. Prof. S. Arrhenius, Madame 
Curie and Prof. G. E. Hale were then elected honorary fellows of the 
society, and the following officers and council were elected for the 
ensuing year: President, Prof. H. L. Callendar, M.A., F.R.S. Vice- 
Presidents, those who have filled the office of president together 
with A. Campbell, B.A.; Prof. C. H. Lees, D. Sc., F. R. S.; Prof. A. 
Schuster, Ph. D., F. R. S., and S. Skinner, M. A. Secretaries, W. R. 
Cooper, M. A., and S. W. J. Smith, M. A., D. Sc. Foreign Secretary, 
Prof. S. P. Thompson, D. Sc., F. R. S. Treasurer, W. Duddell, F. R. S. 
Librarian, W. Watson, D. Sc., F. R. S. Other Members of Council, 
Prof. W. H. Bragg, M. A., F. R. S.; W. H. Eccles, D. Sc.; A. Griffiths, 
D. Sc.: J. A. Harker, D. Sc.; Prof. T. Mather, F. R. S.; A. Russell, 
M. A.. D. Sc.; W. N. Shaw, M. A., F. R. S.; F. E. Smith; R. S. Whipple, 
and R. S. Willows, M. A., D. Sc. 

PRESIDENTIAL ADDRESS. 

Prof. H. L. CALLENDAR then took the chair, and delive ec his 
Address. After referring briefly to the losses sustained e the 
Society since the last genera! meeting, he dealt with the application 
of resistance thermometers to the recording of clinical tempera- 
tures. Records of clinical temperatures have been obtained by 
Dr. Gamgee using а thermocouple in conjunction with sensitive 
recording instruments. The objections to thermocouples are two- 
fold. In the first place, the E.M.F.s developed are so small that 
the recording instruments must be very sensitive, and therefore 
unsuitable for ordinary use. In the second place, serious difficul- 
ties arise with regard to the thermostat which is necessary to 
maintain one of the junctions of the thermocouple at a constant 
temperature. The chief difficulty in connection with the use of 
resistance thermometers for this kind of work lies in the heating 
effect of the current. In order to explain how this difficulty is 
overcome Prof. Callendar gave a short account of the conditions 
upon which the sensitiveness of a Wheatstone’s bridge depends. He 
pointed out that in platinum thermometry, in order to obtain 
accurate compensation for the resistance of the leads, it is necessary 
that the ratio arms of the bridge should be equal, and he showed 
that this condition reduced the sensitiveness, which could be 
obtained by suitably varying the resistances by about 30 per 
cent. In joining up a bridge in work with resistance thermometers 
Maxwell's rule for the positions of the battery and galvanometer 
which give maximum sensitiveness is seldom applicable. While 
Maxwell’s arrangement actually gives the greatest sensitiveness, the 
heating effect of the current is so much greater that the trouble 
arising from this cause more than counterbalances the increased 
sensitiveness. The problem to be solved in designing a suitable 
thermometer for clinical work is, with a given galvanometer and resis- 
tance-box, to find the rsistance of the thermometer which will 
give the most accurate results for a given heating effect of the cur- 
rent. This is given by the equation R=2G+S, where G is the 
resistance of the galvanometer and S that of one of the ratio arms. 
In the apparatus used at th: meeting G=S=10 ohms giving R= 30 
ohms, a resistance for the thermometer which gives tho convenient 
scale of 0:1 ohm increase per degree Centigrade. It is important 
in the construction of a thermometer for clinical work to secure 
quickness of action and to reduce the heating effect of the current. 
An ordinary tube-form of thermometer is good for laboratory work 
with sensitive galvanometers, but it is unsuitable for use with re- 
corders. An ordinary form of thermometer takes about 14 minutes 
to reach a steady temperature when taken from water at the tem- 
perature of the room and placed in water at 0°C., whereas a ther- 
mometer suitably designed will take up a steady temperature in 
about 10 seconds. The pattern of the thermometer must also be 
suited to the purpose for which it is intended. Three types were 
shown, designed for mouth, rectal and surface work. Experiments 
were performed proving that these thermometers fulfilled the 
necessary conditions. The recording instruments for use with these 
thermometers were briefly described. Prof. Callendar then showed 
continuous records obtained from a patient with a normal tempera- 
ture. The temperature is generally very steady if the thermometer 
does not shift or the patient get wholly or partly out of bed. The 
effects of external changes of temperature were also shown, and 
simultaneous records taken on different parts of the body illus- 
trated the fact that the temperature does not vary in the same 
way at al! places. On the medical side there is a vast fie'd tor 
research which may eventually result in important additions to 


knowledge. 
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A :NEW SIGNALLING SYSTEM FOR MINES. 


[The signalling arrangements employed in mines for indicating to 
the man in charge of the winding the proper time for raising or 
lowering the cages are too often designed on the happy-go-lucky 
system and cannot by the widest stretch of the imagination be 
called efficient. It is. therefore. not surprising that electrical engi- 
neers, having now got well into the mining industry by supplying 
lighting. coal cutting, winding and haulage equipment, should turn 
their attention to the design of signalling apparatus. Numerous 
firms have in fact evolved interesting systems, and among 
them is that of the Adnil Electric Co. This system possesses 
several novel features. as will be gathered from the description given 
helow. 
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Fico. 1. 


An instrument which serves both as transmitter and receiver is 
installed at each level and at the surface (Fig. 3). The winding 
engine man has a receiver onlv (Fig. 1). All these places have. in 
addition, an acoustic signalling instrument (electric hooter or single- 
stroke bell). In the engine house is also placed the central contact 
apparatus to which all instruments are connected. The trans- 
mission of signals is carried out in the following simple manner :— 

If a winding signa! has to be given from any level, the miner on 
that level moves the lever of his instrument a certain number of 
times until the pointer is over the required signal. For instance. if 
the signal to be given is number 6 on the dial. the Jever is moved 
forward six times. This has the effect of also placing the pointers 
of the other instruments(with the exception of the receiving instru- 
ment in the winding engine house) over signal number 6. Simul- 
tancously at each point the acoustic signal is sounded a corresponding 
number of times. When ready for the order to be carried out by 
the engine man. the man at the surface passes it on to him by 
merely pressing once a carry out " push (not shown in illustra- 
tion). This causes the signal number 6 to be recorded on the dial 
of the receiver in the engine house and the electric hooter or bell. ак 
the case may be. to sound six times, whilst the pointers on all the 
other instruments automatically return to the zero point unaccom- 


panied by any audible signal. "The signal thus given remains on the 
engine driver's instrument until a fresh signal is transmitted. 

Each instrument is provided with an indicator which shows the 
level from which orders are being transmitted, and by а special 
contrivance it is rendered impossible for a signal to be given from 
any other point than that indicated. Should it be necessary, how- 
ever. for a signal to be transmitted from a different level to that 
shown by the indicator. this can be done by automatically altering 
the indicator by means of a special push which is fitted for this pur- 
pose. At the same time as the alteration takes place the acoustic 
signal on each instrument is sounded, therebv drawing the attention 
of everybody concerned to the alteration. This renders mistakes 
or malicious interference impossible. and. there can never be any 
doubt as to where each signal is sent from. 

In case of pressing danger another signal (differing in tone from 
the other alarms) can be given by pressing the emergency push. 
This signal is sounded at the surface and in the engine room. 

The actual details of the various instruments are as follows :— 
Taking first the combined transmitter and receiver, in eech of the 
instruments at the various points there is а recorder which is shown 
diagrammatically in Fig. 2. It will bc observed that this recorder 
is furnished with three electromagnets, MI. M2 and M3, the iron 
cores of which slide in and out when current is sent through the 
respective windings. The electromagnets are arranged in a circle 
round a centre crank to which latter the moveable cores are coupled. 
The angular displacement of each electromagnet with respect to the 
others is 120 deg. 3 

To turn the centre crank round once in the direction of the hands 
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of a clock a current impulse would have to be sent through electro- 
magnet M3. another through M1. and a third through M2. The 
crank is geared by а small pinion to a large cog wheel. R, on whose 
shaft there is a pointer. It is obvious that by choosing the proper 
proportion between the two gear wheels the pointer can be moved 
to any desired number on the dial in front of which it is placed. By 
reversing the direction of the motion of the brush L the battery B 
can be made to send the successive impulses through the electro- 
magnets in the reverse order so that the pointer moves in the oppo- 
side direction. 

The functions of the automatic switch are to store up the signal 
given at апу point and to pass the signal on to the engine driver 
when the surface man depresses the“ carry out " push. When the 
principle on. whieh the storing up of the signal is based has been 
grasped the rest of the system is easy to understand. The prin- 
ciple can be readily explained by means of the simplified. diagram 
shown in Fig. 4. On this diagram the recorders on the bank and 
down the pit only and the corresponding bells or hooters are shown. 
At the bank the carry out push only and in the pit the signalling 
lever only are in evidence. The rest cf the apparatus has been left 
out as it isunnecessary for the purposes of this description. The ap- 
paratus inside the double dotted lines represents the automatic switch. 


М is a motor coupled to a shaft, S, on which are fixed a pinion, P, 
and two dises, D and D,. The pinion P drives the signal storing 
disc SSD. A brush, B, bears on a piece of insulating material fixed 
on the edge of the dise SSD. Disc D has also a small segment of 
insulating material on which a brush bears until the disc is moved 
and its metallic part brought into contact with the brush. Dise D, 
has a rim of insulating material except at one point where the brush 
bears on a segment forming a part of the solid metal. Disc D, is 
stationary so that when the motor turns the shaft the brush L is 
brought into contact! with the segments Кү, S} S, and S, in suc- 
cession. The order in which contact is made with these segments 
is reversed when the motor runs in the reverse direction. The 
slightest turn of the pinion P will cause the metallic part of the disc 
SSD to be brought into contact with the brush B. 

_ Supposing that the man in the pit wishes to give a signal corre- 
sponding to point 3 on the recorders. To do this he brings his sig- 
nalling lever into contact with € three times. Each time the lever 
is brought in contact with C the following circuit is closed and the 
following functions are performed by the automatic switch. The 
circuit closed may be traced from the positive pole of the battery B 
through the signalling lever, disc D,. the motor, the armature К, 
of the"relay and back to the negative pole of the battery. The 
motor instantly turns the shaft and breaks the contact at the dise 

„D., but at the same time causes contact to be made at D so that the 
current is kept flowing from positive pole of the battery through the 
wire W, the shaft, the disc D, K, of relay and the motor to the 
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negative pole of the battery. The shaft, therefore, has to make a 
full revolution before the contact with the brush on dise D is broken 
again by the segment I. 

This one revolution of the shaft will have caused two distinct 
functions to have been performed : (1) A current impulse will have 
been sent through the medium of brush L through each of the three 
coils of each recorder and through the bells or hooters. "The pointers 
of the recorders will, therefore, have moved on to the next 
point on the dia! and the bells or hooters will have sounded once. 
(2) The pinion P will have turned the disc SSD round a certain dis- 
tance. (The signal storing disc SSD is so geared as to make only 
one complete revolution when the shaft S has turned round the 
maximum number of times.) The slightest turn of the shaft will 
suffice to bring brush B into contact with the metallic part of disc 
SSD. "€ 7 

The pinion P having been turned round three steps through the 
signalling lever being brought into contact with C three times the 
carry out" push is now depressed by the banksman. A current 
will thus flow which may be traced from the — pole of the battery, 
through W,, carry out" push, winding W. of relay to + pole 
of battery B. The armature springs Кү, K, and Ks then come into 
contact with C,, C, and C, and current commences flowing through 
winding W; to the motor. As the current is now sent through the 
motor in the opposite direction to that which! lowed when the sig- 
nalling lever was operated the motor will turn back the shaft S until 
the insulating segment on SSD comes under brush B again. That 
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is to say, the shaft S is now turned backward exactly the same num 
ber of times as it was previously turned forward and the pointers 
on the recorders are also moved back to the starting point. When 
the current ceases flowing through the motor by virtue of the disc 
SSD the relay releases and the springs K,, К, and К, go back into 
their normal positions. | 

It is obvious that another pointer could be fitted in the engine room 
which could be made to move forward exactly the same number of 
steps as the “ bank” and pit“ recorders are moved backward. As 
it was assumed at the outset that signal No. 3 was to be given, the 
shaft S was caused to make three complete turns before the “ carry 
out" push was depressed. When the “carry out" push was 
depressed the shaft S was turned back three complete turns by 
virtue of the signal storing disc SSD. 

The Adnil E:ectric Co. are willing to install a system in a mine on 
the understanding that it need not be paid for unless satisfactory, 


CORRESPONDENCE. 


MEASURING HIGH MAGNETIC INDUCTIONS. 
TO THE EDITOR OF THE ELECTRICIAN. 


Six: I have read with great interest Messrs. Beattie and 
Gerrard's article in your last issue. It would be very easy 
for me to criticise their method, but not nearly so easy to 
suggest an improvement. 

This question of measuring the magnetisation of iron at high 
densities was first attempted by me in January, 1905. I then 
carried out experiments to 3,000 H. Briefly, my method was 
to use a large magnetising coil surrounding the specimen and 
a double yoke, both specimen and yoke being laminated. 


250 600 750 1,000 1,500 2,000 2500 3,000 H 

Three main difficulties were experienced : (1) The uncertainty 
in the determination of H, (2) the necessity of making a cor- 
rection for the flux leaking through the air and insulation 
spaces within the ballistic coil, this correction amounting in 
some experiments to 5 per cent. and in others to 10 per cent. 
of B at 1,500 H ; and (3) the great viscosity of some samples of 
iron, necessitating the employment of a ballistic galvanometer 
of very long period, or, as an alternative, the sudden with- 
drawal of the specimen and ballistic coil from the magnetising 
coil and yoke. 

I enclose a set of curves for one specimen tested in three 
different ways—first, with a galvanometer of 5 seconds period ; 
next, with one of 15 seconds; and thirdly, with the same 
galvanometer and the ballistic throw obtained by pulling out 
the specimen and ballistic coil. It will be noticed that only 
in the third of these curves does the upper part of the curve 
run parallel with the air line. Ido not maintain that any of 
these curves are accurate, but only give them to illustrate 
my point as to the necessity of having, if the sample is not 
actually withdrawn, a galvanometer of extremely long period. 

The writers of the article do not appear to have made any 
correction for the leakage lines through the ballistic coil, nor 


to have taken account of the effect of magnetit viscosity. It 
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is thus quite possible that they have obtained correct results 
bv accident, the one source of error being in the opposite 
direetion to the other. 

The difficulty of carrying out reliable tests at апу value of 
Н greater than 1.000 are really so great that I have mvself 
quite given up attempting it.—I am, &c., 

Westminster, Feb. 19. LANCELOT W. WILD. 


OVER-VOLTAGE AS A FACTOR IN THE CORROSION 
OF METALS.* 


BY WILLIAM ROY MOTT. 


The commonly accopted theory of the corrosion of metals is that 
it is principally due to local galvanic couples formed by the metal 
and its impurities. On this basis the amount of this local current 
corresponds with the amount of corrosion. The local current 
depends on three factors, namely, the resistance of the local circuits, 
the electrochemical voltage of the same as a primary cell, and the 
voltage required to liberate hydrogen on the cathode. The resist- 
ance of the circuits consists of two parts: first, there is the resistance 
of the electrolyte between the electrodes, which depends on their 
distance apart and their respective areas, as well as the concentra- 
tion and temperature of the electrolyte ; second, a resistance results 
from the formation of poorly conducting films. As regards the 
electrochemical voltage of the circuits this will be greater the more 
electro-positive the anode, and the more oxidising agents available 
at the cathode. The voltage required to liberate hydrogen is our 
last factor, and this depends on the nature of the impurity that forms 
the cathodes of the local circuits as well as the nature of the electro- 
lyte. From an acid solution hydrogen separates at a much lower 
potential than from an alkaline solution. Some metals, such аз 
platinum and gold, with the same electrolyte allow hydrogen to be 
electrolysed out at a much lower voltage than certain other metals, 
such as mercury, cadmium and zinc. This phenomenon has been 
called over-voltage, and its bearing on the corrosion of metals is 
illustrated by the following facts. 

In 1833, A. Bouchardatt made some experiments on the corrosion 
of zinc in vessels of different metals which showed that the par- 
ticular metal in contact with the zino was important in determining 
the amount of the corrosion. Some of this data is given in the 
accompanying Table No. I. :— 


Table I.—Corrosion of Zinc Bulls by Dilute Sulphuric Acid in Vessels of 
Different. Substances. 


Nature Amount of Calculated 
of vessel. corrosion. over- voltage. 
Glass N S ues Insulator 
Sulphur  .................. JV се Insulator 
ёт ЖИНИ УКЕ СУ ЧЕККЕ | uen 4- 0:55 
C 28 мы: + 0:50 
Antimon. 88 +0:45 
Bismut. 38 +0-45 
ОО esed eat ees 102 4-0:20 
э ens 15. — as +015 
Platinum  .................. 116 444 -- 0-15 
Jiro e iow PER TRES 130 . ...... 4-0:10 
Copper ues asee 1850 Reference standard 
ID m —— IO0". scenes — 0-14 


In the above table there is given the corrosion according to 
Bouchardat. This series of; figures has, apparently, never been 
discussed for the purpose of showing the reason for their order. À 
preliminary survey shows that metals like tin and lead with high 
over-voltage decreased the rate of corrosion compared with metals 
of low over-voltage like copper and platinum. So a quantitative 
consideration of the influence of over-voltage on the corrosion was 
then tried. In each electrical circuit the same acid and arrangement 
were used, and therefore the amount of corrosion, being proportional 
to the current, times а constant and the resistance is equal to the 
cell voltage minus the over-voltage. 

Let V equal the cell voltage of а zinc-copper couple in sulphuric 
acid. Its voltage is about six-tenthe (0-6) volt. R equals the 
resistance of circuit and includes the factor of proportionality 
between corrosion currents and corrosion. С equals corrosion cur- 
rent. O equals over-voltage referred to copper as cathode. Our 
formula becomes as follows :— 


CR-V-O. 


* Paper read before the American Electrochemical Society. 
t Sec Tommase, ** Traite d'Electrochimie," p. 198. 


Corrosion times а constant is equal to the cell voltage minus the 
over-voltage. With the above data and the formula, calculation 
can be made as to possible excess voltage for the cathode metals. 
Such data is given in the table. 

The corrosion of zinc as influenced by its impurities is а great 
industrial problem that enters into the use of galvanised ware and 
in many other places. Zinc containing iron, copper or platinum is 
evidently going to corrode very rapidly. Zinc that has been placed 
in platinic chloride solution corrodes more rapidly than in any other 
metal salt, because the platinum that separates allows hydrogen to 
be evolved at the lowest voltage. 

Is there any metal that we could place with the zinc in order to 
counteract the influence of such impurities as iron ? The ordinary 
suggestion, in answer, would be to amalgamate thojzinc, which 
effectually protects it. But as mercury costs $0-50 a lb., this is 
somewhat expensive. The principle appears to be to add a metal 
on which hydrogen separates with difficulty. Such metals are 
cadmium, lead, tin and mercury. 

Caspari has designated as over-voltage the excess voltage required 
to cause the first hydrogen bubble to appear, as compared with a 
platinised platinum electrode. His values were as follows :— 


Table II.—Over-voltage of Hydrogen on Metals. 


Pt. (platinis ede 0:005 //! алаа 0-48 
A. КК ОКК ОО БАЕ наои оон 0-53 
Pt. (polished)..................... (D MEAM ccr 0-64 
AUC ойынына ына кеиын [ cases a I ES Va noU eR 0-74 
JJC JA ны И 0-78 


This work is hardly a criterion of what would happen at high 
current densities, say, 100 amperes per square foot, which is a general 
order of magnitude of current density used in practical electrolysis. 
With this end in view, the author has made some preliminary experi- 
mente in which only the cathode metal was varied. Such work 
bears on the proper cathode material to use in water electrolysis and 
is important in the electrolysis of sodium chloride where hydrogen 
is one of the products. 

Ostwald and Roskowski have proposed a theory that the smooth- 
ness of the cathode is all important in determining its over-voltage. 
It was, therefore, planned to secure several metals with as nearly 
identical surface conditions as possible. This was done by casting 
the metals, zinc, cadmium, lead, tin, antimony and bismuth in hot 
glass specimen tubes and allowing them to cool slowly from the 
bottom. In this way, as good ап imitation of a liquid surface as 
possible was secured. With the exception of the antimony, all 
castings were very smooth. 

The data for tho current voltage curve in half normal sulphuric 
acid is given in the following Table, No. III. The anode was in 
each case the same platinum plate (area about 5 sg. in.), surrounding 
the centrally placed cathode. 

Low melting metals, zinc, lead, cadmium, tin, bismuth, require 
about the same excess voltage and evidently would be very unsatis- 
factory for use in electrolytic cells where hydrogen was to be given 
off with a minimum of energy. Оп the other hand, they would be 
very good to use where extra work was to be done at the cathode, 
as in organic reductions and in the production of arsine. Also, they 
would be valuable for preventing corrosion of metals. 

Referring again to Table No. I., wo note а remarkable position 
for brass. Some experiments on its over-voltage would seem 
desirable. A brass rod was tested and gave results as low as iron, 
nickel, cobalt and platinum ; I would suggest that а brass cathode 
would be more economical of power than an iron one. The reason 
or brass acting this way is not clear. А suggestion would be that 
it would tend to corrode with the production of a fine grained surface 
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Table III. 
Tin | | | 
A plated ' | Cad- | Anti. | Mag- 
g | Tin. | with Lead. Zine. | mium.' Bismuth топу. nesium. 
^ copper | 
Volts. | Volts. | Volts.” Volts. | Volts., Volts. | Volts.| Volts. 
0-10 | 2-92 250 1,302 292 | 310 320 | 23.13 | 3-73 
0:20 | 304 | 2-63 | 320 1 3.06 | 3:28 337 | 2:90 | 383 
0:30 | 3-15 | 2-72 | 326 | :318 | 340 353 | 3-07 | 3:93 
0:40 | 325 | 2:80 3-33 , 329 | 3:52, 3-68 | 3-17 | 4-00 
0:50 | 3-32 | 2-89 | 3:40 | 338 | 3400; 3:80 | 3:30 | 4-05 
0-60 | 3-38 |, 2-96 | 3:50 | 3-46 TI 3.93 340 4-15 
0-70 | 3:46 | 303 358 3-53 | 878 | 407 | 3:50 | 422 
0:80 | 3:52 |'3:10 | 3-65 | 360 | 386° 416 | 360| 429 
0-90 | 3:59 | 3-16 ' 369! (3-67 | 395; 426 | 370 | 436 
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2sq.in. 2 sq. in. 1434,10. 1 sq. in. 2 sq. in. 18d. in. 2 sq. in. 


Area 2 sq. in. 
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similar to platinised platinum, and hence the low over-voltage. In 
some unpublished data that was once obtained by Dr. Patten and 
the author, an amalgamated copper cathode showed a remarkable 
change in over-voltage with continued electrolysis. At first it 
showed the high over-voltage of mercury and its amalgams, but 
after several hours of electrolysis its over-voltage was considerably 
less than that of the original copper plate. Perhaps the repeated 
formation and decomposition of copper hydride was the cause of the 
changes. In several Papers on electro-organic reductions, the 
cathode metal has been observed to change in behaviour with con- 
tinued use. 


The nature of over-voltage has not been made clear. We observe 
that most metals of very high melting points, such as platinum, iron, 
nickel and cobalt, have low over-voltage. All metals having low 
melting point, we have seen from data given here, have high over- 
voltage. This relationship is in the direction that the smoothness 
of a metal is greater the less it is removed from its melting point. 
That the smoothness of the surface is the only factor does not seem 
correct. All metals that have low over-voltages absorb hydrogen 
in large amounts, while all metals that do not absorb hydrogen have 
high over-voltages. Hence, the metal secms to act as a carrier of 
hydrogen from the place of entry of the current to a convenient 
point where a bubble may form without undue amount of energy in 
starting the same. Hence, we propose two bases for predicting the 
possible over-voltage of a metal: First, the empirical rule of low 
melting point and high over-voltage ; second, the low power to 
absorb hydrogen and high over-voltage. 


In this Paper we have shown that tho electrolytic view of corrosion 
of metals becomes more useful as the factor called over-voltage is 
included. Quantitative relations are shown for some simple cases 
of corrosion. Predictions of what alloying metal would afford most 
protection appear somewhat possible. Tin and zine are the two 
metals most used in protecting iron and steel articles. These metals 
have high over-voltage, which is a guiding principle in designing 
non-corrosion metal combinations. The metals, lead, tin, cadmium, 
zinc and mercury, are to be recommended for preventing corrosion, 


because they tend to prevent the liberation of hydrogen on their 
surfaces, 


Illumination, Natural and Artificial.—In the first of a 
series of three lectures on this subject delivered at the 
Royal Institution on Thursday, February 17th, by Prof. 
Silvanus P. Thompson, F.R.S., the subjects of light and 
lighting were more particularly dealt with. It was pointed 
out that these questions were occupying much attention 
at the present time, and that more particular knowledge 
of them was required. The first necessity in studving a 
subject of this kind was that units should be defined. The 
lecturer gavea short historical survey of the various units that 
had been employed from time to time for measuring light, and 
mentioned their advantages and disadvantages. The various 
details of the Harcourt, Hefner, Carcel and Violle standards 
were described, and illustrations of the apparatus used to obtain 
them shown on the screen. The units hitherto used had, 
during the past year, been practically displaced by a unit 
known as the International Candle, the value of which had 
been decided after discussion between the various International 
Laboratories. The unit of light, however, was not a physical 
but & physiological unit. The eye, as an instrument for 
Judging the difference in strength between various lights, was 
very inaccurate, as its judgment depended to a great extent 
on previous impressions; thus a standard candleobserved by 
an eye which had been previously in a dark room would 
present an entirely different aspect from that which would be 
perceived by the eye after it had been in a light room. The 
question of colour also came into the question. The lecturer 
then dealt at some length with the various methods which 
had been devised from time to time for measuring light. 
The Preece-Trotter, the paraffin wax, the Bunsen, the Lummer- 
Brodhun and the Trotter Universal Photometer were all 
described and experiments made to show the way in which 
they were used. In conclusion, the lecturer dealt with the 
question of colour, drawing attention to the measurements 
made by Sir Wm. Abney and Prof. Langley, which showed that 
the eye was more sensitive to some colours than to others. 
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CRYPTO COMBINED MOTOR-GENERATOR. 


The battle of the systems—that is, the rival claims of alternating 
and continuous current—gives rise at least to one distinct disadvan» 
tage. For while it is better to use alternating current for somo 
purposes, it is quite impossible to employ it for others. It thereforo 
happens that consumers on alternating-current mains who wish to 
charge accumulators or to perform other similar operations are 
rather nonplussed. 

To overcome this“ nonplussment“ the Crypto Electrical Co. placed 
a small combined motor-generator on the market some years ago. 
by means of which transformation from alternating to continuous 
current could be effected. Owing to the success of this machine, the 
Crypto Electrical Co. have been encouraged to design a larger 
machine, illustrated in the accompanying figure, which is built on 
the same lines as the former type, but has an output three to four 
times as great. "The advantages resulting from this combination are, 
it is claimed, greater efficiency, owing to the elimination of one pair 
of bearings and the coupling and the greatly reduced weight and size 
of the machine, these being only 1 cwt. 3 qr. and 28 x 263 x 175 in. 
respectively. 


CRYPTO COMBINED MoTOoR-GENt RATOR, 


The machine сап be wound for any voltage and frequency and 
to work on single, two or three phase circuits. It has an output 
on the secondary of 350 to 400 watts, according to frequency. The 
winding of each machine is quite distinct, thus enabling the output 
on the continuous-current side to be varied by means of a shunt 
resistance. 


GENERAL ELECTRIC CO.'S ANNUAL DINNER. 


The twentieth annual dinner of the General Electric Co. 
was held at the Trocadero on Saturday last, and in the 
absence of the chairman of the Company (Mr. G. Byng). 
who is in the South of France, Mr. H. Hvao HrnsT pre- 
sided over a company numbering over 500 guests. Among 
those present were: Hon. Sir John Taverner (Agent-General 
for Victoria), Hon. Sir Cornthwaite Rason, Hon. R. C. Russell 
(Agent-General for Natal), Hon. Dr. John McCall (Agent- 
General for Tasmania), Col. R. E. Crompton, C.B., R.E., Capt. 
R. Muirhead Collins, R.N., Sir E. Grant-Burls, Mr. R. K. 
Morcom, M.A. (chairman, Birmingham local section, Inst. 
E.E.), Mr. W. Duddell, F.R.S., Dr. W. E. Sumpner, Capt. 
A. L. Hughes-Hughes, R.N., Mr. M. Railing, Prof. C. A. Smith, 
Prof. A. Schwartz, Dr. A. D. Liebmann, Messrs. W. W. 
Beaumont, H. Bevis, C. Bright, E. G. Byng, A. N. Connett, 
F. B. O. Hawes, A. Rashleigh Phipps, Ll. Preece, W. R. 
Rawlings, S. G. Castle Russell, Fred. Samuelson, A. A. 
Campbell Swinton, E. J. Walker, &c. 

The piece de resistance of the G.E.C. annual foregathering 
is, and always has been, the Chairman's political confession 
of faith. On the present occasion Mr. Hugo Hirst proved 
himself an admirable understudy, though his references to the 
subject of Tariff Reform were guarded in the extreme. 


, 


Mr. Hirst, in proposing the toast “ British Industry,” at the outset 
struck a sympathetic note in dwelling upon the enforced absence of Mr. 
G. Byng, through illness, an incident which was the more regrettable 
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because it broke the continuity of the long series of lectures " which 
it was Mr. Byng's custom to deliver on these occasions. Among the many 
interesting events of recent happening none was more significant and, in 
his opinion, more regrettable than the “ confession of faith " which the 
Institution of Electrical Engineers had made. Mr. Hirst deplored this 
fact, and emphasised the many difficulties under which trading in elec- 
trical plant, machinery and accessories was carried on in this country. 
He pictured the manufacturer as but a poor creature crushed between 
the millstones of the politician and the working man. The qualifica- 
tions for the post of President of the Board of Trade, he thought, were 
peculiar to this country in their complete omission of the need for any 
knowledge of manufacturing. As great employers of labour, the General 
Electric Co. had been entirely ignored in the matter of the new Labour 
Exchanges—a significant fact in view of the number of the Company's 
employés—6,000 hands. He ‘criticised the Government because they 
did not see that employers were in a better position to obtain orders 
before so much attention was paid to the wants of employés. In such 
countries as America апа Germany manufacturers were accorded high 
positions in administrative circles, but the opposite was the case over 
here, though he thought that King Edward would support the Govern- 
ment if the latter would concern themselves more with the welfare of 
British industry. His motto to electrical manufacturers was March 
divided, but strike united," and to act upon this it was necessary to 
organise. This could not be done till some assurance was given of Govern- 
ment co-operation. Mr. Hirst, in referring to the Hon. Sir John 
Taverner, one of the responders to the toast, commented upon the 
loyalty of the Colonies to the Mother Country, and mentioned the fact 
that the Melbourne powerhouse contained Witton dynamos and the 
street. ares of the same city burned Witton carbons. In looking back 
upon the past year, Mr. Hirst eulogised in appreciative terms the loyalty 
and labour of the staff and employés. 

The toast was drunk amid general enthusiasm. 

Sir JOHN TAVERNER, in reply, spoke optimistically of the extension 
of Empire trade and particularly the development of Australia. In 15 
years the trade with that colony had doubled, and the United Kingdom 
obtained a far greater share of this than other countries. He feared 
that unless a more definite understanding with the home manufacturer 
could be concluded the present position would not be maintained. 

Mr. FarrHFru.tt Beco, who also replied (on behalf of Sir Wm. Bull. 
M.P., who was unavoidably absent), said that the bulk of our legislation 
was for the consumer to the detriment of the manufacturer. The latter 
suffered to such an extent that capital was leaving thecountry and home 
investments were out of fashion. He was in a different position from 
the chairman, in that without circumlocution he was free to refer to the 
acknowledged remedy for many of the disabilities under which the 
electrical manufacturer laboured, that remedy being Tariff Reform. This 
delivery, which was adroitly led up to, produced а loud and prolonged 
cheer. 

The remaining toasts were Electrical Engineering," proposed by 
Mr. M. RAILING in a vigorous speech and responded to by Mr. W. Dup— 
DELL, who drew happy auguries for the electrical industry from the 
return of Halley's comet, and by Mr. R. К. Моксом ; the Engineer- 
ing Press," proposed by Mr. Ernest G. Вуха, in a maiden effort, in 
which he asked the Press to “ shut one eye to our faults and open both 
to our virtues," was responded to by Prof. C. A. Smita. who evoked 
another cheer by his mention of the name of the Right Hon. Joseph 
Chamberlain in connection with a certain journal which he had started 
under the auspices of that statesman; the final toast of the“ General 
Electric Co." was proposed by Mr. A. СоЕЕАХ, M. P.: and the CHAIRMAN, 
in reply, proposed that a telegram be sent to Mr. G. Byng to acquaint 
him with the enthusiasm of the gathering and to convey to him the good 
wishes of the company for his speedy recovery of health and vigour, a 
suggestion which was loudly acclaimed. 

After a concert. in which the artists were Mr. Barclay Gammon, Miss 
Margaret Cooper and Miss Helen Mar, the proceedings terminated at a 
late hour. 


ELECTRICAL TRADES' BENEVOLENT INSTITUTION 
DINNER. 


The festival dinner of this Institution took place on Wednesday at the 
Hotel Metropole, London, Dr. GisBERT КАРР in the chair (in the absence 
of Sir Wm. Preece, who is forbidden by his medical adviser to attend 
evening functions). 

Messrs. H. W. Butler, S. J. (luer. W. B. Esson, F. B. O. Hawes, J. S. 
Highfield, H. R. Kempe and E. Cunliffe Owen were amongst those 
present. 

After the usual loyal toasts, the CHAIRMAN proposed * The Electrical 
Trades' Benevolent Institution," coupled with the names of Sir Irving 
Courtenay (vice-chairman) and Mr. Hugo Hirst. Dr. Карр said he 
gladly took Sir William Preece's place on that occasion because it was in 
a good cause, a case of appealing to those present, and through them to 
many of his professional brethren to support an object which everyone 
would consider most worthy. Sir William had written a letter expressing 
his regret that he was unable to be present, but although Nature had been 
unkind to his body, it had not affected his heart or his purse strings. The 
secretary reported to him that up to that evening there had been received 

202. He hoped that was not the limit. Some people were of opinion 
that benevolent societies should be especially assisted when trade was 


* 


bad. They had had bad trade, and were only now on the eve of improve- 
ment. But even in times of good trade there was always scope for their 
benevolence, as there were professional brethren who, from no fault of 
their own, fell upon evil days. The Institution of Electrical Engineers 
also had a benevolent fund, and they were doing their best. The fund 
they were present that evening to advocate (which was started in 1905) 
now had £300 in cash and £2,089 invested, and that was a record of which 
they might be proud. The total amount of subscriptions or regular 
income was a little over £100, last year the donations amounted to £578, 
and there was an exceptional item (£362) from the Manchester Exhibition. 
They had dealt with five necessitous cases during the year and expended 
nearly the whole of the interest on the investments—computed at £75, 
of which they had spent £63. The original intention was that this In- 
stitution should not only relieve necessitous cases, but also give pensions, 
but if they started too soon with that they would spend their money and 
never accumulate a fund. A good many of the donors to the funds were 
large manufacturing concerns which had benevolent funds amongst their 
own workpeople, and their liberality in giving charity with both hands, 
so to speak, was to be admired. Any electrical engineer who had been в 
subscriber (he was not quite sure even whether that was necessary), and 
who had fallen upon evil days, was sure to get their support во far as the 
funds admitted. The subject had been broached of pooling the interests 
of that society and the Institution of Electrical Engineers. There might 
be important reasons for that, but he had not at present discovered them. 
When two societies with the same objects were pooled it was done either 
to reduce expenses or increase receipts, and in this case they could not 
reduce expenses, because expenses were already zero, thanks to the dis- 
interested work which the committees and secretaries were doing. He 
did not think the pooled receipts would be the same as the sum of the 
two receipts at present. There might also be a difficulty in the fact that 
the Institution of Electrical Engineers’ Benevolent Fund was restricted 
to members of that body, whereas this Institution was more catholic 
in its benevolence. He coupled the toast of * The Electrical Trades’ 
Benevolent Institution " with the names of Sir Irving Courtenay and 
Mr. Hugo Hirst (applause). 

Sir IRVING COURTENAY said he responded willingly to the request to 
support the chairman. With regard to the rather vexed question whether 
there was any urgent necessity for that Institution, seeing that there was 
already another body of a similar kind, he thought the chairman's re- 
marks were quite conclusive, and that it would be a misfortune if there 
were any idea of pooling or amalgamation. He understood the aim of 
the latter was to help members of their own body, but he hoped this 
Institution would be on a much wider basis, and would succour and aid 
all who had attempted to earn their livelihood in the electrical industry, 
but, possibly through no fault of their own, had not succeeded (applause). 

Mr. Huco Hirst also responded, and gave some particulars of the sick 
fund amongst the staff of the General Electric Co., out of which, although 
the subscriptions were only 1d. per week (which every man'contributed). 
they paid out hundreds every year and had some £4,000 or £5,000 besides. 

Mr. Justus Eck proposed the health of the President. He was happy 
to feel that he (the speaker) had had some little hand in helping that 
Institution along so that it could grant immediate relief without sending 
out to its members for further assistance. He supported the chairman's 
view that they should endeavour to establish a permanent. institution. 
and he thought the figures showed that they had a genuine basis for such 
an institution already established. The commit: ee had had a good deal 
of uphill work, and had been supported by that most wonderful enthu- 
siasm which was exhibited by Sir William Preece. 

The toast was drunk with musical honours. 

Dr Gisbert Kapp briefly replied. 

The healths of Mr. Justus Eckand of the secretary (Mr. Walter Davenport) 
were then proposed. 

Mr. Eck and Mr. Davenport both returned thanks, and the latter 
acknowledged the assistance given by the Press. 


LEGAL INTELLIGENCE. 


— — 
“Z” Electric Lamp Mfg. Co. (Ltd.) v. Marples, Leach & Co. 


In the High Court. Mr. Justice Parker continued the hearing of this 
action for an injunction to restrain an alleged infringement of patent 
No. 21,654 of 1906. 

In summing up the case for the defence, Mr. TERRELL said that in one 
sense he might say that this was a unique case because it was a case 
where an interpretation was sought to be put upon the patents by alter- 
ing it to an extent that had never before been attempted. In order to 
ascertain what a patentee meant you must put yourself in the position 
of the man to whom the specitication was addressed. In this case it was 
the expert lamp maker and not the chemist. He was supposed to be 
familiar with the difficulties of lamp making. He would know that 
lamp filaments were liable to two or three different diseases, one of 
which was that they became extremely brittle. He should show from 
the evidence that that disease was well known. The lamp maker would 
know that that brittleness interfered with the serviceableness of the 
filaments ; he would know that it had long been suspected that the illness 
of these metal filament lamps had been due to impurities, and he would 
probably suspect or think that the impurity was carbon. That he would 
suspect from his knowledge of the old carbon filament lamps and the 
knowledge that the metal filaments were made by sintering powdered 
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metal with carbon. He would know that carbon was necessary to 
obtain conglomeration of the powdered metal and that the process of 
manufacture entailed the removal, so far as possible, of the carbon. 
The only impurity, therefore, the lamp maker would think of would be 
carbon. That would be the view in a man's mind when he came to fix 
it on these filaments. He would know that one of the greatest diseases 
of these lamps was the blackening. He would also know that a great 
many patents had been taken out with a view to removing this blacken- 
ing, and it was agreed that he would probably think that the blackening 
that was done was done by carbon. He might probably have some 
doubt due to his knowledge of how very small a quantity of carbon there 
was in one of these filaments. He would know that after sintering 
there would be not more than 0:3 or 0-4 per cent. of carbon. These 
filaments only weighed something like 20 milligrammes altogether. It 
was quite likely, with his experience of the old carbon filaments, he 
would find it difficult to see how such a minute particle of carbon could 
blacken the lamps in the way the lamps were blackened. Though it was 
well known that the greatest disease those lamps suffered from was 
blackening there was not one word in the specification about curing 
blackening. Could any one suppose from reading that specification that 
the patent said that amongst other things I am going to remove 
blackening ?" Counsel submitted not. The specification said not one 
word about it and the Court was asked to construe it as an invention to 
cure blackening. The whole specification, counsel contended, pointed 
to the quality to be obtained by improving the strength of the filament. 
He submitted that it was impossible to think that this inventor had in 
view the curing of blackening. If he had, he had concealed it very 
thoroughly. 

The whole was governed by the first sentence, which said that the 
object of the patent was to remove carbon. That was all it was to do. 
In order to show infringement, it must be shown that the defendants had 
removed carbon by phospham. The plaintiffs failed to prove infringe- 
ment unless they could show that the defendants had used phospham 
to remove carbon. That being so they had utterly failed to show that 
defendants had infringed. If defendants put phospham in lamps with 
the intention of removing carbon and it did not do so then they did not 
infringe, though if they put phospham in the lamps for some other pur- 
pose and it did remove carbon they would infringe. If there was a mere 
breath of carbon and the phospham removed that breath that would not 
be an infringement. It must be something substantial, and he asked 
his lordship to consider the quantity of carbon that there was in these 
lamps. To catch defendants on infringement plaintiffs must show that 
they had removed carbon by means of the process described in the 
specification. That was not a patent to prevent the blackening of lamps 
but a patent to prevent the metals of the filament being deteriorated. 
Carbon could have been removed by ammonia obtained from any other 
source just as well. If the patent was a patent for what was now claimed 
for it it was bad, and if it was a patent for that which was described in 
the specification then defendants did not infringe. 

Mr. WALTER, in reply. submitted that in construing the specification 
they must take the state of knowledge of the art at the date of the patent. 
At that time everybody thought the blackening of the lautes was caused 
by carbon. "That ipatent was not a chemical patent—it was not a 
patent for the manufacture of metal or the manufacture of phospham. 
The specification was directed solely to improvements in the manufac- 
ture of filaments. Broadly, it told them that if they took phospham 
and used it in one of the numerous ways the patentee described it would 
remove the imperfections that was up to the time believed to be caused 
by carbon. Phospham, at the date of the patent, was a commercial 
article and could be purchased, and the specification, he submitted, 
described a perfectly good invention, even though the blackening of 
lamps was not mentioned at all. The patent was for the decarbonisation 
of the filaments by the use of phospham or some other compound of 
phosphorus and the rest was merely a means of carrying out the process. 
True, the patentee referred to a filament free from carbon. By that he 
meant merely my improved filament," but he (counsel) was not con- 
strained to argue that point because, as a matter of fact, the filaments 
were freed from carbon. 

At the conclusion of the arguments. his lordship reserved judgment. 


Consolidated Tin & Copper Mines v. Crompton & Co. 

Last week a Divisional Court (Justices Phillimore and Bucknill) had 
before them a motion by Messrs. Crompton & Co. to set aside a judg- 
ment of the Official Referee. The proceedings before the Official Referee 
were reported in THE ErnEcTRICIAN for May 7. 14, 21 and 28. June 4 
and July 23 and 30, 1909. 

In opening the appeal, Mr. AngL Thomas, K.C.. said the dispute arose 
out of a contract which defendants made with three gentlemen in 1907 
to unwater the Great Wheal Busy Tin Mine. The three gentlemen 
formed a syndicate and obtained a concession from Lord Falmouth to 
enable them to unwater and work the mine for a certain number of years. 
In May, 1907, they entered into a contract with defendants by which the 
latter were to erect and set to work an electric pumping plant in the 
mine. Disputes arose as to the efficiency of the plant, the payment of 
the purchase money, &c., and eventually the matter came before the 
Official Referee. After a protracted hearing he gave an award against 
defendants for £2,909. There were five questions at issue in the appeal.. 
His clients said that they were to erect a pumping plant capable of 
raising 1,000 gallons a minute to a total head, including friction, of 
120 ft. Undoubtedly, that was the contract, and no amendment. was 
ever asked for. 


found as a fact that that was not the contract between the parties. He 
came to the conclusion that plaintiffs required something else, and they 
expected to have it, viz., а pumping plant which was capable of raising 
water to a height from a depth of 120 ft. Mr. Muir Mackenzie found 
that defendants did not carry out their contract in this respect, and 
awarded £100 damages against them on that head. The next point had 
reference to what was called liquidated damages or a penalty, and on 
that head the Referee allowed damages to the amount of £2,400. On 
the third question, the Official Referee found that plaintiffs failed to 
provide an essential part of the goods which they were to supply—that 
they failed to supply on July 24, when defendants were ready to begin, 
and did not get that essential part until Aug. 18. Counsel contended 
that there were no liquidated damages to be obtained from defendants 
prior to July 24. The next question was whether the delay was due to 
something beyond the control of defendants, and upon that the Official 
Referee found that though there was a strike in Germany where part of 
the machinery was to have come from defendants could have made the 
machinery themselves. Finally they said that plaintiffs never gave the 
machinery a chance, and therefore, on those grounds, defendants were 
entitled to judgment. Having read the judgment of the Official Referee, 
counsel argued that the whole question was as to the supply of a pump 
capable of raising 1,000 gallons a minute to a total head, including 
friction, of 120 ft. That was the contract, and the whole case stood or 
fell on that matter. The Official Referee found that that was not the 
contract, but as he (counsel) had stated, something else was the contract. 
He contended that the liquidated damages were excessive. 

Mr. C. A. RussELL supported the Official Referee's findings, and con- 
tended that the main isssue was,the question of damages. The question 
was whether there was a breach of contract, and if so, what amount of 
damages were respondents entitled to in respect of it. His submission 
was that here there was clear breach of contract by defendants, because 
they undertook to deliver the machinery by May 24 and did not do so. 

In delivering judgment, Mr. Justice PHILLIMORE said this was a com- 
plicated matter. On the first head, as to the delivery of the pump, he 
came to the eonclusion that the finding of the Official Referee in favour 
of plaintiffs for £100 was right, and must be confirmed. The Court also 
affirmed the remaining minor items. The main point was the liquidated 
damages awarded by the Official Referee, and amounting to £2,400. 
That part of the case raised considerable difficulty. They came to the 
conclusion that the Officia] Referee was right in the award of liquidated 
damages up to July 24, but not after that date. They, therefore, directed 
that the order of the Official Referee be varied by the order of the Court 
that no liquidated damages be awarded from Aug. 18 to Oct. 19, and 
that it be referred to the Official Referee to ascertain the damages due 
to plaintiffs on the ground of delay during that period. 

Mr. Justice BUCKNILL concurred. 

Mr. ABEL THOMAS said the judgment amounted to this, that they had 
successfully attached some £1,400 of the Official Referee’s award. 

The Court held that. plaintiffs would have the costs before the Official 
Referee and the applicants should have two-thirds of the costs of this 
appeal. 


Electrical Co. v. Thomas, Son & Co. 


This case has been continued before the Official Referee (Mr. Pollock). 

Mr. W. H. Thomas was further cross-examined by Mr. Sankey, K.C.. 
as to his knowledge of electrical machinery and centrifugal pumps, the 
skill of the persons in charge of the pumping plant, the oil used, &c., with 
a view to show that the electric pumping plant had been neglected after 
plaintiffa had left it. 

The case had not concluded when we went to Press. 


Amalgamation of Asbestos Companies.—On Tuesday, Mr. Justice 
Neville sanctioned the petition of the United Asbestos Co. (Ltd.) for a 
scheme of arrangement. Mr. Clausen said the United Co. had a share 
capital of four different classes and there were two issues of debentures. 
The company had now amalgamated with Bell's Asbestos Co. (Ltd.), 
the consideration being shares in that company. Meetings had been 
held and they were absolutely unanimous in favour of the scheme, with 
the exception of one man, the holder of £30 of share capital, who had 
now transferred his shares, so that there was no opposition. 


Electric Power in North Carolina Cotton Mills.— According 
to the ** Electrical World" a State report shows that 26 per 
cent. of the 312 cotton mills of North Carolina are now using 
electricity as the sole motive power. This revolution in the 
matter of motive power has been achieved practically within 
the last 10 years, especially among the new mills, while probably 
60 per cent. of the existing mills have been completed during 
the 10-year period referred to. Furthermore, it is found by 
comparison of figures that 35 per cent. of the cotton manufac- 
turing plants use electricity either entirely orin part. The 
indications are that this percentage will gradually increase, 
until practically every up-to-date mill in the South will be 
electrically driven, unless it is so-situated that inaccessibility 


Despite that it was in writing the learned Referee | to electric supply will prevent the change. 
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MUNICIPAL, FOREIGN & GENERAL NOTES. 


APPOINTMENTS VACANT AND FILLED. 

Swansea Local Education committee invite applications by 
March 21 for the position of principal of Swansea Technical College. 
Commencing salary £500. Particulars from Mr. Wm. James at the 
college. 

A large electric supply company on the South Coast has vacancies 
for two pupils. Sce an advertisement. 


Mr. Archibald Robertson, manager of Rothesay Tramways Co., 
has been appointed general manager of the Greenock & Port- 
Glasgow. the Airdric & Coatbridge, and the Rothesay Tramway 
Companics, with headquarters at Greenock. 

Mr. L. B. Humphreys, chief draughtsman, has been appointed 
assistant electrical engineer in the Sunderland Corporation electricity 
department at a salary of £182. 


— 


Barking.—The electrical enginecr (Mr. Н. Howard) is preparing 
à report upon alternative schemes for (a) extending the present gene- 
rating station and (^) removing the works to a riverside site. 

Tenders are to be invited for supply of a 200 kw. transformer and 
for sinking a well at the electricity works. 


Bolton.— An inquiry was recently held into the application of the 
Council for permission to borrow. among other sums, £4.608 for the 
purchase of additional plant for the electricity departinent and other 
purposes. 


Brazil.— The French company owning the Victoria-Minas railway 
has been granted reversionary rights in respect of their lines. and have 
undertaken to adopt electric traction, and to provide rolling stock of a 
carrying capacity of 3.000.000 tons per annum. and also to extend 
the Sant Anna dos Ferros line to Itabira de Matto Dentro, ond to 
erect. iron works to turn out an average of 1.000 tons of crude iron 
products per month. 


Brumby and Frodingham.—Last weck a committee recommended 
the Council to obtain a provisional electric lighting order. Certain 
estimates of the cost of erection of electricity supply works. street 
lighting, &c.. were submitted. and, after discussion, it was decided 
to consider the matter at a special meeting. 


Bushey.—Mr. J. F. С. Snell has been retained, by the Council to 
advise them in the negotiations with Watford Council for a supply 
of electricity in bulk. 


Chiehester. — The Council in committee are to consider an affer of 
the local electric light company to undertake the street lighting. 


Customs Duties. — Th« British East Africa Legislative Council have 
passed an Ordinance (No. 1 of 1910) specifying various additions to 
the list of articles which are exempt from import duty. including the 
following: — Materials for construction of railways. tramways and 
roads, industrial machinery and apparatus for generating and storing 
cleetricity (not including cable or wire and posts, lamps or their 
fittings). articles necessary for maintaining telegraphic communica- 
tion between British East Africa and other parts of the world. 

Electric current for lighting either imported into Servia or gener— 
ated in the country, is subject toa tax of 10 para (114) per kilowatt. 

The President of the United States of America has issued a 
Proclamation that on and after March 31 next. and so long as the 
U.S. Tariff Act of Aug. 5. 1909, remains in existence and the British 
Government imposes no terms or restrictions upon the importation 
or sale in Great Britain and Ireland of the products of the U.. A., 
which unduly descriminate against the U.S.A.. all articles imported 
into the U.S.A. from the U.K. shall be admitted under th» terms of 
the minimum tariff. 


Dundee.—The Ladywell Calender Works Co. are adopting electric 
driving and part of the plant is already installed. The Ogilvie- 
street Engineering Works (Mr. T. C. Keay) have this week also put in 
a complete electric installation for both power and lighting. Both 
undertakings are being supplied with current from the City mains, 


Electrical Exhibition.— Heston and Isleworth( Middlesex) Electricity 
committee last week organised a successful local exhibition oi electric 
light fittings, motors, cooking and heating apparatus. &c. 

The exhibition is being held in the Baths Hall. Hounslow, from l7th 
to 26th inst. inclusive, and Mr. W. А. Davies, chairman of the committee, 
presided at the opening ceremony. Among the exhibitors are: — Are 
Lamps (Ltd.). Babcock & Wilcox. British Thomson. Houston Co., Craw- 
ley & Hopcraft. Doulton & Co., Dowsing Radiant Heat Co., Drake & 
Gorham, Eastman & Warne, W. Geipel & Co., W. T. Henley’s Telegraph 


Works Co., Keith & Blackman Co., Le Radiant (Ltd.), Morris Hawkins 
(Ltd.), Oliver Are Lamps (Ltd.), Phenix Dynamo Mfg. Co., Purcell & 
Nobbs, Sloan Electrical Co., Spagnoletti (Ltd.), &., &c. 


Electricity in Bullding Work, &c.— In connection with the proposed 
new L.C.C. sewer from Battersea to Deptford, working shafts are 
to be opened in Fontarabia and Limburg- roads. Battersea, and the 
contractors desire to be supplied with clectric current at these points. 
In order to give this supply and to maintain the pressure it will be 
necessary to extend the Battersea mains and feeders at a cost of 
£1,765. The contractors have agreed to contribute £600 towards 
this expenditure. A new multi-jet ejector condenser is to be ob- 
tained at an estimated cost of £150. 


Exhibitions.—The National Trades Exhibition will be held at 
Birmingham from March 21 to May 28. Particulars from the 
General Manager, Winchester House, Birmingham. 

In connection with the Centennial Exhibition at Buenos Avres 
this year. the Argentine Congress has passed a law to the effect that 
the authors of patentable inventions and owners of trade marks 
who take part in the exhibitions shall have the monopoly of their 
invention or trade mark within the Republic, provided the drawings 
or details of the same are sent to the office of Patents and Trade 
Marks of the Ministry of Agriculture, and that they are registered in 
their country of origin and are not opposed to patents or trade marks 
already registered in the Republic. The privilege will lapse six 
months after the close of the exhibition if the owner of the invention 
or trade mark has not asked for protection under the laws at present 
in force. 


Falkirk.—On Monday the Council resolved to carry out extensions 
of the Electricity works at an estimated cost of £12,000. 

The Electric Light committee reported that they had been in negotia- 
tion with the Scottish Central Power Co., who had offered to supply 
eurrent at 2d. per unit delivered at the works for 20 years, with an 
annual minimum supply of LI. 200. In the course of the negotiations 
the proposal was considered of getting the whole of the town's supply 
from the company through sub-stations, and dismantling the municipal 
works. Finally the committee agreed to recommend that the company's 
offer be not entertained, but that the Council proceed to extend their 
own works in order to meet the publie demand. 

‘ouncillor GILCHRIST, in moving the adoption of this recommendation, 
said the acceptance of the company's offer would involve a fresh capital 
expenditure of £10.000, whereas the municipal works could be extended 
and their capacity doubled at a cost of £12,000. He also stated that the 
generating cost last vear was lower than the price offered by the com- 
pany, and the probability was it would be reduced still further in the 
future with a larger output. 

Eventually the motion was carried, 


Guernsey Telephone Department.—The gross revenue of the States 
of Guernsey telephone department for the year ended Dec. 31 last 
was £6.135 (against 45.864 in the previous year.) 

The net profit was £436 (against £380). There are 36 junction lines 
in use (as at December, 1908) and 1.848 subscriber's, extension and 
other lines (against 1.755). The mileage of metallic cireuit wire is 1.338 
(1.275) overhead, and 821 (821) underground ; the total length of lead- 
ing in cables is 47 (41 miles), of wires to subscribers? instruments 26 
(21) miles, and of wires from cables to switehrooms I8 (17) miles. The 
average number of subscribers! and publie. telephone connections per 
day was 3,316 (3.092). the total for the year being 1.062.388 (990,587). 
Telegrams, express and ordinary letters telephoned to the Post. Office 
were 8,672 (8,773). 

Holland.—The Westlandsche Stoomtramwegmaatschappij (of 
Loosduinan) have obtained concessions from the Ministerie van 
Waterstaat for the construction and working of light electric railways 
in Westland. 


Huddersfield.—The borough electrical engineer (Mr. А. B. Mountain) 
reports that there аге 3.214 consumers, with the equivalent of 
207,931 8 c.p. lamps connected. 

The total units metered їп 1909 for lighting was 1,710,146, decrease 
126,544 compared with 1908. but the 635,727 units for power was ап 
increase of 77.995. The increase in three-phase units was 1,415,656. 
and on the tota! of units metered an increase on 1908 was shown of 
1.367.107. or 51 per cent. The revenue statement shows a balance of 
income over expenditure of £710. 13s. Id. The gross income was 
432.963. Os. 61., against £31014. 8s. Od. Working expenses were 
£19.830. IS. 2d.. leaving £13.132. 195. 4d., to meet interest (£6,125. 38. 4d.), 
contribution towards redemption of debt (£41.776. 38. 114), repaid to 
Public Works Board £1,520. 19s., the net balance being £710. 138. ld., 
which it is proposed to transfer to depreciation account. 


Islington (London).—31 metal filament lamps are to be substituted 
for gas at a cost of £120. 

The Electricity committee have been in negotiation with a firm who 
at present are large consumers of electricity for power and lighting, but 
who propose to abandon their steam plant, and to instal electric motors 
(which will increase their consumption of electricity for power to over 
200.000 units per annum) provided the Councilare willing to make some 
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reduction in price. At present the rate is Id. per unit up to 50,000 units 
per quarter, and 0-8d. per unit for all consumption over 50,000. In 
future the rate of Jd. per unit is to be charged, less 10 per cent. when the 
consumption amounts to 200,000 units or more per annum provided a 
three years! agreement is entered into. 

Liverpool.—The capital expenditure of the electricity supply 
department at Dec. 31, 1909, was £2,099,710, an increase of £49,607 
on the year. Of this total, £1,966,700 was raised by issue of stock 
and mortgages, and £300,779 has been redeemed. 

The years revenue was £267,034; working and general expense 
amounting to £111,722, leaving gross profit £155,312. After adding 
£986 received for interest, meeting interest and sinking fund charges 
and placing £5,000 to reserve and £16,187 to renewal fund, there remaind, 
£20,000, which has been placed to relief of the general rate. 

Four new tramway extensions, namely, Litherland. Fazakerley. 
Clubmoor and Calderstones Park, together with a first-class service 
to Croxteth-road will shortly be inaugurated. 


London County Council.—On Tuesday the following electric lighit- 
ing loans were sanctioned: Poplar £3,516, St. Marylebone £20,000, 
Woolwich £3,600, Southwark £3,330. 

Greenwich Tramunys.—Vhe Highways committee recommended. an 
expenditure on capital account of £110,000 for the construction. and 
reconstruction on the conduit system of the tramways from Tooley-street, 
via Dockhead, Parker s-row, Union-road, Evelyn-strect, &c., to Green- 
wich.— Postponed. 

Salaries of Tramway I-. The Highways committee brought up a 
number of recommendations with regard to increases in the salaries of 
officials in the tramways department. The chief recommendations 
were :—Mr. W. E. Ireland, rolling stock superintendent, from £450 to 
£500 a year, Mr. H. Vorley. accountant, from £450 to £475, Mr. 
E. W. Dickinson, superintendent of the Greenwich generating station, 
from £400 to £450, Mr. T. L. Horn, resident electrical superintendent, 
from £350 to £375, Mr. J. R. Walker, charge engineer at. Greenwich 
generating station, from £250 to £280. 

Lighting of Hammersmith Bridge.—lt was recommended that the offers 
of Hammersmith Borough апа Barnes Urban Councils to undertake the 
lighting of Hammersmith Bridge, including the navigation lights) at the 
inclusive price of £3. 15s. a lamp standard, to include the supply of 
electrical energy. be accepted. The present annual cost of lighting the 
bridge by gas is £118, and the substitution of the electric light will result 
in a saving of about £28 a year. 

L. C. C. Tramways.— The new line from the ^ Plough " (Clapham) to 
Queen'’s-road (Lavender Hill) was inspected. by Col. Yorke on 
Wednesday, and will be opened for traffic to-morrow (Saturday.) 


Londonderry.—The Corporation have adopted certain recom- 

mendations of the city electrical engineer (Mr. R. V. Macrory) for 
extending the electricity supply works. 
In his report, Mr. Macrory said he had gone carefully into the question 
of the extension scheme to deal with increasing electric supply load and 
new consumers, and he would recommend that application be made for 
sufficient capital to enable the probable demand and number of new 
consumers, cable extensions, &., likely to be required during the next 
five years to be dealt with. The extension proposed would enable them 
to deal with about another 400,000 units per annum, which, at an average 
price of about 2]d. per unit, would produce about £3,750 in revenue 
from private consumers. The working costs of generating those addi- 
tional units would amount to about 14d. per unit (£2,080) and the interest 
and sinking fund would amount to about £600. leaving a net surplus of 
about £1,070. The following is a summary of estimate of extensions, 
including plant, cables, &c. :—Steam turbine, piping, &c., £3.950 (alter- 
natively reciprocating engine, &c., £3,040), switchboard extension 
panels, &c., £220, economiser, piping and flues, £371, feeder cable, &c., 
£530, cable, &c., extensions, for five years £3,370, additional boiler. 
setting of same and piping, &c., £650 ; total with turbine £9,091, or with 
reciprocating engine £8,181. 

Mansfield.—On the recommendation of the Electricity committee, 

the Council have decided to put down additional plant at the elec- 
tricity works. 
* Marconi Equipments.—Since the beginning of 1910 the Marconi 
International Marine Communication Co. has received orders for the 
equipment of over 30 vessels of the mercantile marine with Marconi 
apparatus. The latest vessels to come into line with the require- 
ments of the time are the vessels of the Atlantic Transport, the Red 
Star, the White Star and the Leyland lines. 


Marylebone (London).—The Baths committee have accepted the 
offer of the general manager of the electricity department (Mr. 
А. Hugh Seabrook) to re-wire the baths for £400. to use lead-covered 
cable in all damp places, to rearrange the lighting. and to substitute 
metal filament lamps for carbon lamps. 

In July last the Council adopted the “ telephone " system of charging 
for consumers having a maximum demand of 50 kw. and upwards. The 
highest demand was 200 kw., and in respect of this demand and upwards 
it was agreed that £4. 10s. per kilowatt should be charged on a 10 years' 
contract, payment annually in advance, and Id. per unit subsequently. 
The committee have now decided that this rate should operate as far as 
399 kw., and should be ££ per kilowatt for large consumers who have à 
maximum demand of 400 kw. and upwards. 
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Middlesex Tramways.—The Cricklewood to Finchley tramway 
route was opened for traffic on Saturday. | 


Mining Motors апа Switehes.—A meeting of manufacturers of 
motors and switches for mining work, convened by the National 
Electrical Manufacturers Association, was held on 17th inst. for 
appointing witnesses to appear on behalf of the association at the 
inquiry to be held, by the departmental committee appointed by the 
Home Office for inquiring into the working of the Rules for the 
Installation and Use of Electricity in Mines. Six witnesses were 
provisionally appointed and various resolutions passed for their 
guiding as to the evidence to be given. 


Monaghan.—A meeting of ratepayers will be held this afternoon 
to discuss proposals before the Council for the erection of electricity 
works, and fo: public lighting. 


National Electrical Manufacturers’ Association.—The next com“ 
mittee meeting will be held at Balfour House, Finsbury-pavement, 
London, E.C., on March 8, at 2:30 p.m. 


Newport (Mon.) Acting on the suggestion of Mr. C. P. Sparks: 
the Electric committee recommend the Council to increase the price of 
electricity by Jd. per unit, and to allow 5 per cent. discount to con- 
sumers instead of 2. It is also proposed to erect a new generating 
set at the Corporation-road station, and to lay new cables over New- 
port Bridge. A loan of £31,000 will be required to effect. these 
alterations. 


Newton Abbot.—The Lighting committee have received twos 
tenders for publie lighting for seven years as follows :—Urban 
Electric Supply Co., £766 per annum ; Newton Gas Company, £800 
per annum. The committee will report to the next Council meeting. 

Obituary.—We regret to record the death of Mr. Chas. Emmott 
which occurred at Durham last week. Mr. Emmott was chairman 
of Robert Stephenson & Co. and of the Cleveland & Durham County 
Electric Power Co., and was a director of the Northern Counties 
Electricity Supply Co., of Richard Hill & Co., &c. 

Personal.— Mr. A. A. Voysey, the electrical engineer and inspector 
of the City of London Corporation is seriously ill, and has been 
granted 12 months’ leave of absence. If at the end of that period 
he is unable to resume his duties he is to be granted a rctiring 
allowance of £100 per annum during the pleasure of the Corporation. 

The board of Evershed & Vignoles (Ltd.) have appointed Mr. A. 
Schneider, M.A., who has been associated with the management of 
the company since its commencement, to be a managing director. 


Plymouth.—The salary of the chief assistant electrical engineer 
(Mr. F. Hayes) has been increased to £200 per annum. 


Poplar (London).— The charge for current for public lighting from 
April 1 is to be £13 per kilowatt per annum, and 34. per unit for all 
current. supplied, which, on the present consumption, is approxi- 
mately equal to a charge of 14. per unit. The present charge 
(fixed in 1904) is 14d. per unit. 

The Electricity committee have provisionally adopted certain pro- 
posals for extensions to be undertaken during the present year. 


Presentations.—Chesterfield tramway staff have presented a set 
of drawing instruments and a cigarette case to Mr. А. К. Foskett, 
assistant engincer and car shed superintendent, who has been ap- 
pointed assistant manager of the Sunderland district tramways. 

On Monday Newcastle-on-Tyne Tramways employés, to mark 
the occasion of Sir Joseph B. Ellis' retirement from the chairmanship 
of the Tramways committee, presented him with a silver cigar box, 
and on Tuesday Lady Ellis was presented with a silver rose bowl on 
an oak stand. 


Pwilheli.—The Council are prepared to transfer their provisional 
order to Mr. Lavey if he agrees that the maximum price of current 
for lighting be 6d. per unit and 3d. for power, and that the expenses 
incurred by the Council in securing the order be refunded. 


Railway Electrification.—At the meeting of the Isle of Wight 
Central Railway Co., on Wednesday, Mr. Percy Mortimer referred to 
the proposal of a syndicate for converting the railways in the Isle of 
Wight to electric traction. He said that no definite scheme had been 
proposed, and the object would appear to be to throw nearly the 
whole of the risk upon the railways. That was a risk which their 
financial position did not warrant their running. Ко railway in tho 
United Kingdom which carried a mixed traffic of passengers, goods 
and minerals such as they did had yet been electrified, and he did not 
think that the small extra traffic which they would get would justify 
the expense of electrification. 

St. Pancras (London).—The lighting of High-street, Camden Town, 
is to be improved by erecting eight additional arc lamps. Flame ares 
will be adopted. 


818 


— 


THE ELECTRICIAN, FEBRUARY 25, 1910. 


Short Heath.—The Council have asked the Midland Electric Corpn. 


for Power Distribution to extend their mains to this district. 


Shrewsbury.— An unopposed inquiry was held here last week into 
the application of the Council for sanction to a loan of £6,328 for 
extensions of the electricity undertaking. In the course of the 
inquiry the item for meters was withdrawn, these to be paid for in 
future out of revenue. 


Submarine Cable Assistance.—At the annual banquet of the 
French Chamber of Commerce, held in Barcelona, on the 19th inst., 
the Civil Governor and other authorities present expressed to Mr. 
H. V. Browne, the Direct Spanish Telegraph Company's superin- 
tendent at Barcelona, the satisfaction of the Barcelona authorities 
and general public in connection with the 2xcellent cable service 
maintained by the Company throughout the disturbances at 
Barcelona in July and August. In the words of the Civil Governor, 
the Company was instrumental in conveying messages of assurance 
and weicome tidings to many anxious families during the sad days 
of the riots.” 


The Teiegraph in Military Operations.— The electric telegraph has, 
since its application as a practical means of communication, always 
occupied a prominent place in military operations. Of late years 
the place of telegraphy in connection with manceuvres both on land 
and sea has been a very important onc, and wireless telegraphy has 
especially been brought into requisition to enable all sections of troops 
to be practically in conversation." The extent to which the dif- 
ferent classes of telegraphs and telephones (wire and wireless) can 
be utilised for this purpose was never more effectively shown than 
in the recent operations by the Aldershot command (representing 
12.000 troops and 100 guns) which, under Lieut.-Gen. Sir H. Smith- 
Dorrien, made a forced march from Aldershot to Basingstoke. 
Portable telegraph stations and wireless telegraph equipments of the 
latest type were emploved in keeping the columns in touch with one 
another throughout, and it is stated with complete success. 


Walsall.—The accounts of the electricity department for the year 
ended December 31 show capital expenditure £111,988, increase 
£1.857 on the vear. 

The years revenue was £15307 and the gross profit £6,784. The 
balance brought forward was £946, апа. after providing for interest and 
capita charges, the balance carried forward is £653. The units gene- 
rated were 2.314.428, of which 42.638 were supplied to the public lamps. 
795.343 to private consumers and 849,772 for traction. The total 
maximum demand was 1.026 kw. 

Wolverhampton.—The Council have under consideration the 
question of putting down additional plant at the electricity works, 
extensions of the mains, &¢., which involve considerable capital 
expenditure. | 

West Ham.—With reference to the supply of current to the Port of 
London Authorit y for use in a portion of the Royal Albert Docks, out- 
side the borough, a deputation recently waited upon. Woolwich 
Council. 

The following proposals were considered at subsequent interviews :— 
(1) The Council to supply current for the whole of the requirements 
within the dock area under the control of the Port of London Authority ; 
(2) the Council to supply current in bulk to Woolwich Council for dis- 
tribution by them in their North Woolwich district ; (3) the Council to 
supply and distribute current in North Woolwich. West Ham Elec- 
tricity committee, having considered the opinions of their electrical 
engineer (Mr. Cousens) on these proposals, have agreed to supply current 
in bulk to Woolwich Council for distribution by them in North Wool- 
wich, on condition that Woolwich consent to West Ham supplying 
current within the dock area under the control of the Port of London 
Authority subject to an agreement being executed by the two authori- 
ties to contain among other things the following stipulations asked for 
by Woolwich :—(a) Supply from duplicate mains, (5) the price quoted 
to be revised should West Ham Corporation supply any other consumer 
under similar circumstances at a lower price. 

Willesden.—The Electricity committee have decided, as a means 
of advertising the electricity undertaking, to hold a shop exhibition 
from time to time in various parts of the district for electrical ap- 
pliances, and а manager of the exhibition (who will also act as can- 
vasser) is to be appointed at a salary of two guineas per week and 
commission. 

Wireless Telegraph Notes.—A complete wireless telegraph equip- 
ment has been established at Liverpool University. "The Postmaster- 
General and the Marconi Companies have given generous assistance 
towards the installation. 

Worcester.—An inquiry was held here last week into the applica- 
tion of the Council for permission to borrow £656 for coal-handling 
plant at the Hylton- road electricity works. 


Electra Musical Society.— The second ladies’ concert of the 
Electra Musical Society (the Eastern and Associated Telegraph 
Companies) will be given in the Small Queen's Hall, Langham-place, 


London, W., on Thursday next. commencing at 8 o'clock. The 
programme is a long and interesting one. and promises a musical 
feast of the first order. The accommodation is limited, and early 
application for tickets should be made to Mr. G. H. Goldsbrough, the 
hon. sec., 96, Electra House, Finsbury-pavement, К.С. Price, 
reserved 2s. ; unreserved Is. 


TRADE NOTES AND NOTICES. 


"THE ELECTRICIAN" ELECTRICAL TRADES’ 
DIRECTORY AND HANDBOOK.—The 1910 Edition 
of the Big Blue Book is now ready, and will be issued 


on Monday, price 15s., or post free in the United 
Kingdom, 15s. gd. The volume brings a great mass 
of statistical and technical data quite up to date, and 
the Directorial Division has bee thoroughly revised and 
amplified. 

All branches of Electrical E. gineering and Industry 
are fully treated, and Electro-Financial matters receive 
every attention in the. new volume, which aggregates 
more than 2,000 pages. The Directory Division 18 
complete and thoroughly accurate, and has been com- 
pletely revised, Ali mere lists of members of Societies 
and Institutions (so easily and cheaply available) are 
excluded, as quite unreliable for Manufacturers’ and 
Dealers’ purposes, The full set of valuable Statistical 
and Engineering Tables, &c., have been very carefully 
revised and extended, and are now issued in handy book 
form. These are included in the 1909 Big Blue Book, 
making it the most complete work of the kind ever 
published. 


TENDERS INVITED. 

The Great CENTRAL RarLway Co. invite tenders for supply of 
stores and materials for 12 months, ending April 30, 1911, including 
electric light, telegraph and signal materials, wire, asbestos packing, 
brass castings and sheets, glass, hardware, india rubber, oils, iron 
bars, sheets, screws, steel boiler tubes, castings, wheels, sundry 
tools, &e., castings. forgings, &c. Samples and patterns can be seen 
from Feb. 28 to March 7 in the Public Hall of the Conservative Club, 
Gorton-lane, Gorton, Manchester. Specifications, &c., from the 
stores superintendent (Mr. Walter Williams), Great Central Railway 
Gorton, Manchester. Tenders to the secretary (Mr. Oliver S. Holt), 
Marylebone Station, London, N.W., by 10 a. m., March 8. Further 
partieulars are given in an advertisement. 

SALFORD Corporation invite tenders for supply of materials and 
stores for their electricity department for the year ending March 31, 
1911, including cables, cable accessories, refined Trinidad bitumen. 
cable conduits, stonewaro and fibre pipes, asphalte bridges, &c., 
wood troughing, bends, house-service cutouts, electricity meters, 
maximum demand indicators, ammeters, circuit-breakers, switches, 
porcelain cutouts and arc lamp globes, carbon filament glow lamps. 
arc lamp carbons and motor carbon brushes, electric motors and 
motor starters, iron, brass and gunmetal castings, iron and steel 
bars, &c., ironmongery, w. i. tubes and fittings, timber, wood fittings, 
engine room stores, oils, &. Specifications, &c., from the borough 
electrical engineer (Mr. Victor A. Н. M'Cowen, M.I.E.E.), Electricity 
Works, Frederick-road, Pendleton. "Tenders to the chairman of the 
Electricity committee by noon Feb. 28. 


BRisTOL Corporation Electrical committee invite tenders for supply 
of yellow flame and white open-type arc lamp carbons, a.c. house 
service meters. arc lamp globes and joint junction and fuse boxes. 
Copies of specification апа tender forms from the city electrical 
engineer (Mr. H. Faraday Proctor, M. Inst. C. E., M. I. E. E.), Temple 
Back, Bristol. to whom tenders by 10 a.m. March 8. 


The Lighting committee of Dustin Corporation require tenders 
for supply of extra high-pressure and low-pressure cables (a) de- 
livered at Fleet-street stores, (5) laid complete. Specifications, con- 
ditions and tender form from the City Electrical Engineer, Fleet- 
street, Dublin. Tenders, addressed to the chairman of the Light- 
ing committee, by March 2. 


CARLISLE Corporation invito tenders for the supply of two 500 Ew. 
reciprocating steam-engine-driven dynamo sets, complete with 
ejector condensers. Copies of specification and forms of tender 
may be obtained from the city electrical engineer (Mr. S. T. Allen), 
to whom tenders are to be delivered by Mareh I. 
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BoLroN Tramways committee want tenders by March 5 for 12 
months’ supply of materials and stores, including lighting materials, 
overhead materials, trolley pole sundries, brake blocks, gear and 
pinion wheels, ironmongery, &c. 

The Guardians of St. GEOoRGE’s, HANOVER SQUARE (London) want 
tenders by noon, March 2, for six month's supply of electric lamps 
and fittings, &c. Forms from the Clerk, Princes-row, Buckingham 
Palace-road, S.W. 


COLCHESTER Electricity Supply committee want tenders by 10 a.m. 
March 14 for 12 months' supply of ironmongery, &c. Forms, &c., 
from the Borough Electrical Engineer. 


Dover Harbour Board want tenders by March 8 for 12 months’ 
supply of materials, including electric cables, electrical sundries, iron 
and steel, ironmongery, &c. 

HUDDERSFIELD Corporation want tenders by March 9 for elec- 
trician's work, and heating and ventilation of an elementary school 
at Berkby. Specification, &c., from the Borough Engineer. 

Tenders are invited for the supply and delivery of one dust 
extractor (electrically driven) to the Postmaster-General's. Depart- 
ment in QUEENSLAND. Tender form may be obtained from the 


Commonwealth Office, 72, Victoria-street, London, S.W. See also 


&n advertisement. 


Tenders are invited for the supply of 17 cordless switchboards to 
the Postmaster-General's Department in TasMANIA. Tender forms 
and specifications from the Commonwealth Office, 72, Victoria-street, 
London, S.W. 


Tenders are invited for the supply of 1,640 tubular iron and steel 
poles to the Postmaster-General's Department in Victoria. Tender 
forms and specifications many be obtained from the Commonwealth 
Oflice, 72, Victoria-street, London, S.W. See also an advertisement. 

The VICrORIAN RAILWAY COMMISSIONERS want tenders for supply 
of 20 tons of galvanised telegraph wire and 2,000 cast-steel wheel 
centres, Tenders to Spencer-street, Melbourne. Conditions, &c., 
at 73, Basinghall-street, London, E.C. 


The Chairman of the Tender Board Control and Audit Office, 
Parliament-street, Cape Town, will receive tenders until noon, 
March 15, for supply of electric motors. oils, &c. Specifications and 
samples at the Agent General Offices, 100, Victoria-street, London, 
S.W. 

The Agent General for the TRANSVAAL will receive tenders until 
March 7 for supply of 1,000 c.i. pole bases, 500 tapered telegraph 
poles and 300 steel parallel poles; and until March 14 for 151,000 
insulators, 8.000 tubular g.i arms 10,000 eyebolts, 17,000 cup 
holders, and 120,000 insulator spindles, 148 tons various wire, 70,000 
copper tapes and 70,000 copper binders, 1 ton solder and 144 pints 
soldering solution. Particulars from 72, Victoria-street, London, S.W. 


The SECRETARY FOR INDIA invites tenders (bv 2 p.m. March 8) for 


supply of overhead electric travelling cranes. Conditions, &c., from 
the India Office, London. 


TENDERS RECEIVED AND ACCEPTED 


London County Council have accepted the following tenders :— 

Frodingham Iron & Steel Co. for about 1,500 tons of slot rails and 
conductor tees during 1910-1911 at £12,798. 17s. 6d. (Three tenders 
received, ranging from £12.386. 5s. to £13.004. Chief engineer's esti- 
mate, £11,668. The tender of P. & W. Maclellan was previously accepted 
but was withdrawn, it being stated that the works of the North- Eastern 
Steel Co., to whom Messrs. Maclellan proposed to sublet the manufacture 
of the rails, were affected by labour troubles in Durham.) 

British Electric Transformer Co. for two additional static transformers 
at £429. 10s. (Seven tenders received, ranging from £429. 10s. to £480. 
Chief officer's estimate, £480.) 

Charles Wall (Ltd.) for weather shelters at Clapham Common and 
Goose Green at £406. (One other tender received, £428. Architect's 
estimate, £400.) 

Hurst, Nelson & Co. (£450), W. W. Howard Bros. & Co. (£281. 178. 4d.), 
Н. Hermann (Ltd.) (£470. 11s. 8d.), and Ingram, Perkins & Co. (£288.3s.) 
for timber for car roof covers. (Compared with the total of £1.490. 12s. 
made up by these tenders, the chief officer's estimate was £1.320.) 

Hurst, Nelson & Co. for bends, and roof sticks for electric cars, 
£229. 2s. Id. (Five tenders received, from £229 to £317. 15s. 3d.) 

London County Council have approved the acceptance by the 
Metropolitan Electric Tramways (Ltd.) of the tender of Dick, Kerr & 
Co. for the reconstruction of the bridge carrying Harrow-road over 
the Grand Junction Canal and also an arrangement for the road work 
for the construction of the extension of tramways in Harrow-road to 
Edgware-road to be done by Dick, Kerr & Co. on the basis of the 
prices in their tender for the reconstruction of the Hammersmith to 
Putney tramways. 


Ventnor Council have accepted the tender of the Isle of Wight 
Electrie Light Co. for 590 coloured incandescent lamps for the pier 


at £2. 5s. per quarter for five years, with current at £30. 10s. per 
season (Easter to September). 


Willans & Robinson have recently secured the following orders :— 

From the N.S.W. Government Railway Department for a 6,000 kw. 
turbo-alternator and condensing plant; and from the Admiralty two 
1,200 kw. d.-c. turbo-dynamos and condensing plant. 

Herne Bay Council have accepted the tender of Watlington & Co. 
for 280 flexible bonds for the pier tramway at £7. 8s. 6d. per 100; 
and that of Messrs. Mosers for 13 x 4 in. bolts at 13s. 6d. per cwt., 
and 10 cwt. railway brobs at 11s. 3d. per cwt. 


Waterloo Council have accepted the tender of the Liverpool Dis- 
trict Lighting Co. for re-arranging the electric light fittings. &c., at 
the Town Hall and supplying 144 Osram lamps at £36. 2s. Gd. 


Shoreditch (London) Council have &ccepted the tender of Jas. 
Keith & Blackman Co. at £55 for an electric fan for their laundry. 


St. Helens Council have accepted the tender of Walter Scott (Ltd.) 
for rails for relaving the Denton Green tramway track. 


Ilford Council have accepted the tender of Johnson & Phillips for 
the supply of 30 flame arc lamps. 


Government Contracts.— The following tenders have been accepted 
by the Government departments :— 

War Office. incandescent electric lamps, British Tungsten Lamp Co., 
General Electric Co.. and Cryselco (Ltd.), for incandescent lamps; J. B. 
Saunders & Co.. installation of electric light at Stanhope and Marl- 
borough lines, Aldershot. General Post Office, Callender's Co., W. T. 
Henley’s Co., Johnson & Phillips, and Western Electric Co., paper core 
cable; Edison & Swan Co., glow lamps: T. Bolton & Sons, British 
Insulated & Helsby Cables, R. Johnson & Nephew, Shropshire Iron Co., 
and F. Smith & Co.. copper wire; R. Waygood & Co., 12 electric lifts at 
new G.P.O. (London) and five at Bristol P. O.; W. S. Vaughton, for 
electric lighting of Sheffield new head Р.О. ; Beaven & Sons for electric 
lighting of Block B of postal telegraph stores depot (Birmingham): 
Western Electric Co.. pneumatic ticket distributing system at P.O. 
telephone trunk exchange (London, E.C.); Electrical Power Storage 
Co., for storage battery at G.P.O. (West) London; British Thomson- 
Houston Co., switchgear at G.P.O. (West and South) London: Bruce. 
Peebles & Co., motor converters, &c., at G.P.O. (West) London; and 
Aiton & Co., steam exhaust, feed, &c., pipework at P.O. central power 


station, London. 
BUSINESS NOTICES. 


The British Thomson-Houston Co. (Ltd.), electrical engineers and 
manufacturers, Rugby, have opened a branch office at Royal Cham- 
bers, Cardiff, to care for their business interests in the South Wales 
district. 

Messrs. Nalder Bros. & Thompson have appointed Mr. Arthur P, 
Haslam, M. I. E. E., Suffolk House, Laurence Pountney-hill, Е.С. 
their representative for the sale of limiters, tele-thermometers. &c. 
in the London district. 


Plant for Sale.— Brighton Corporation Lighting committee offer 
for sale some second-hand clectric generating plant, including two 
triple expansion Willans engines, capable of indicating 825 H.P. at 
272 revs. per min.. and two 220 kw. (230-280 volts) shunt wound c.c. 
Crompton generators. The plant may be viewed by appointment on 
application to the engineer and manager (Mr. John Christie), Elec- 
tricity Works. North-roed, Brighton. Tenders to the town clerk 
(Mr. Hugo Talbot). Town Hall, Brighton, by first post March 7. See 
also an advertisement. 

Premises for Sale.—Particulars are given in en advertisement 
of a freehold corn mill (Newstead Mill, with convenient stone built 
residence, farm buildings, &c.), which is for sale by private treaty 
(or, failing that. by public auction on a date to be subsequently 
announced). The mill is within 1 mile of Stamford, which is served 
by three lines of railway. Water-power (from the river Gwesh) is 
available, and electric power can be obtained from the loc! elec- 
tricity works. Further particulars from Messrs. Stepleton & Son, 
solicitors, Stamford, or from Messrs. Walton & Lee, 10, Mount-street, 


London, W. 


Business for Sale. —An electrical engineer and contractor's business 
in the West End of London is advertised for sale. Particulars from 
Messrs. Morgan. Hardcastle & Morgan, 62, London Wall, London. E.C. 

Patents Development.—Messrs. J. E. Evans Jackson & Son, 
engineers and patent agents, 19 and 20, Holborn Viaduct, London, 


E. C., are acting for the proprietor of four patents relating to“ Im- 


provements in electric furnaces," &c., who desires to make arrange- 
ments for exploiting same in this country. 

Representatives Wanted.—A Dutch metal filament lamp factory 
requires representatives for London, Liverpool and Glasgow. See 
advertisement. 

The Strength of Metal Filaments.—The accompanving illustration 
shows a two-light fitting with tantalum metal filament lamps found 
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amongst the debris after a terrific explosion on the premises of Mr. 
Lord, at Salford, where a large still containing carbolic acid exploded 
on Jan. 24 last. The burning liquid spread the flames in all direc- 
tions. The fitting and lamps shown were 
fixed on the outside briekwork of the still, 
connected by means of overhead wires on 
insulators. The whole of the front of the 
still was blown out апа some of the brick- 
work was hurled a distance of 20 yds. or 
30 yds., and, being soaked in the liquid, 
caught fire. The wires connecting the 
fitting, however, did not break, and pulled 
the insulators, fitting, &c., back into the 
debris, where it was found after the fire had 
done its worst. The remarkable point is 
that, though the fitting was badly damaged 
and burnt 
and had been 
under water 
fortwohours, 
the thick 
outer globe 
being broken 
to pieces, 
both the tan- 
talum lamps 
were intact 
when put on 
circuit. It is 
stated that after the still front blew out they must have fallen 
approximately 15 ft., and as they had been in use since June, 1909, 
the extraordinary strength of the filament was demonstrated. It is 
safe, therefore, to say that tantalum lamps are eminently suited for 


“ rough " as well as “ brilliant passages," and it may be fairly 


claimed that the English tantalum lamps may be recommended 
for any position where extreme vibration is experienced, 


CATALOGUES, &c. 


Economic ELECTRIC STOvE.—Messrs. Siemens Bros. Dynamo 
Works have issued a pamphlet dealing with this stove, which has 
been described in our columns. The stove is suitable for use on both 
direct and alternating-current circuits, and for all voltages up to 250 
A similar pamphlet gives all the details likely to be required on the 
subject of tantalum lamps. 

FENCING WIRES AND ACCESSORIES, &c.—Messrs. W. F. Dennis & 
Co. have ready a new trade price list of goods which they stock in 
London, and which comprises a large range of fences, fence wires, 
posts, &c., of which the firm make a speciality. There is also in- 
cluded in the list a large variety of bolts, nuts, galvanised wire ropes 
апа cords, wires for numerous purposes, nails, cords and chains, and 
the many accessories which are used with these articles. The“ Tre- 
dennis " list is a comprehensive one and can be carried in the pocket. 

SCHOOL LIGHTING.—Messrs. Siemens Bros. & Co. are sending out 
a pamphlet giving a description of a good example of school lighting 
where concentric Stannos wiring is used throughout. 

UNDERGROUND CaBLes.—Messrs. Aubert, Grenier & Co. have 
recently issued a catalogue dealing with various types of cables 
manufactured by them. We are interested to see that they are 
stocking single core cables made of aluminium, paper insulated and 
lead covered, in all sizes from 0-007 to 1 sq. in. The usual types of 
concentric, triple concentric and single cables for pressures up to 
660 volts, paper insulated and lead covered, are also made, while 
details are given for high-tension cables suitable for use on voltages 
up to 11,000. 

A. E. G. SrECIALITIES.—We have received from the Allgemeine 
Elektricitüts-Gesellschaft three pamphlets dealing respectively with 
electric supplies, electric pumping for irrigation purposes and the 
electric drive in textile factories. 

" ALADDIN " LANTERNS. This is the trade name of a fitting made 
by Falk, Stadelmann & Co. for use with metal filament lamps. А 
leaflet dealing with the subject is ready. 

AUTOMATIC SANDING DeEvice.—From Messrs. Souper & Callaghan, 
of Manchester, comes a pamphlet dealing with the Cummins’ sanding 
device, whose object is automatically and instantan?ously to drop 
sand on the rails when the electric brake is b2ing used. 

ARMATURE AND FiELD CorirLs.— The Manchester Armature Co: 
send us a pamphlet containing details of the armature and field coils 
supplied by them for repair purposes. 

TELEPHONE SWITCHBOARDS AND MINING TELEPHONES.— The 
British Insulated & Helsby Cables have ready a leaflet dealing with 
these subjects. In this are illustrated switchboards suitable for use 


in mines, as well as magneto mining instruments, which are thoroughly 
protected and at the same time combine strength and accessibility 
with high insulation. 

ACCUMULATORS.—We have received, through Mr. J. Conway Price, 
a show сага exhibiting Messrs. Pritchetts & Gold's aceumulators, 
It is exceedingly bold in character and illustrates, besides the name 
of the firm and the word accumulator in heavy type, a section of one 
of the actual cells. We understand that copies of this card are 
obtainable on application. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


A receiving order has been made against W. Montague Hawnt, 
lately trading at 136 to 142, Clerkenwell-road, E.C. (now residing 
at 7, Fox-lane, Palmer's Green, Middlesex). First meeting of 
creditors at Bankruptcy-buildings, London, W.C., on March 2, and 
the public examination on April 7. : 

A first and final dividend of 2s. 44d. is payable at 8, High-street, 
Coventry, to the creditors of Ernest Goodman, electrical engineer, 
30, Hertford-street, Coventry. 

A meeting will be held on March 23 at 54, Gresham-street, London, 
E.C., to receive an account of the winding up of the Capilliform 
Telegraph Instruments Co. (Ltd.) 

A meeting will be held at 194, Dashwood House, London, E.C., on 
March 22 to receive an account of the winding up of the Adams- 
Randall Telephone Patents Co. (Ltd.) 


PATENT RECORD. 


APPLICATIONS FOR PATENTS. 


Note. —The undermentioned Applications (except those marked t) are not open to 
public inspection until after acceptance of Complete Specifications. Those marked * we 
open for inspection 12 months after the date attached to them, if they have not been published 
previously in the ordinary course. Names within parentheses are those of communicators 
of inventions. When complete Specification accomvanies application, an asterisk is affixed. 

January 12, 1910. 
523 CROMPTON & Co., MACFARLANE & BurGE. Е. ectrical propulsion ot snips. 
824 Crompton & Co., MACFARLANE & Burce. Dynamos and motors. NM 
827 Societe p'ELECTRICITE “ Мі ме11ок " & Coras. Electrically-operated indicat» 
ing, registering and controlling devices. (Date applied for, 13/1/09.)*t 
845 LAcROix. Electrolysis of metallic solutions.“ | | 
847 Detox. Apparatus for obtaining high continuous potential differences. 
tion to No. 1,070/09. Date applied for. 10/09.) | 
869 Мїїсн. Alternating electric current regulators of the induction type. 
January 13, 1910. | : 
Cirzuit-breakers for trolley wire systems of electric trac- 


(Addi- 


903 Moore & CROMPTON. 


tion. | 
936 PortkEv. Clutch for use in coniunction with the driving of dynamos in vehicles 
and rolline stock. 
January 14, 1910. 


983 WARNING & Earp. Indicating, measuring and giving warning of leakages in 
electrical circuits or installations. 

999 SiguENS & HALSKE AktT.-GEs. (Date 
applied for, 10/2/09.)*t 


Connections of telephone apparatus. 


1,002 Carter. Ornamenting incandescent electric lamp. 
1,009 CroutH. Insulators for high tension electricity conductors. (Date applied for 
29/9/09.) *t 


January 15, 1910. 

1,050 AITKEN & BRITISH INSULATED & HELSBY CABLES. 
1,074 Betts. Electric incandescent lamp carton 
1,076 Linp. Electric light fittings. 
1,087 Societe ANONYME ATELIERS JASPAR & MELLER. 

regulators. (Date applied for, 15/1/99.)*t 
1,113 LAUTERBACH & LauTERBACH. Incandescent vapour lamps.* 
1,145 Stevens, Stevens & LAMBERT. Brushes for electrical apparatus. 
1,1 


Telephone switchboards. 


Automatic electromagnetic 


46 B.T.-H.Co. Electrically-operated switches. (Application for Patent of addition 
to No. 7,113/09.)* 
January 17, 1910. 


1,164 Evans. Incandescent lamp holder. 
1,167 Lucas. Electromagnetic relays. | 
1,182 ТАүгок. Motor-zenerators for converting alternating currents to direct currents. 
1,187 Marks. (Siemens Suchuckert-Werke, Germany.) Arc lamps.* 
1,189 Reip. Electric furnaces.* 
1,194 Sıemens Bros. & Co. & DiEsELHORST. Electric cables.” 
1,206 ELEKTRISKA AKTIEBOLAGET A.E.G. Systems for electrically operated submarine 
mines. (Date applied for, 18/1/09.)*t | 
1,248 Irwin & Watkins. Electrical transforming device. 
January 18, 1910. sh x 
Electric switches applicable for flash lighting. 


1,276 JukEs-BROWNE. ы 
Telephone switch apparatus. 


1.281 МАккз. (Electro-Mechanical Works, U.S.) 
1.287 Woop. System of telegraphy.* 80 
1.290 SarrLER. Machines for covering wire, thread cores, cords, flexible conductors, 


electric cables and the like. (Date applied for, 19, 1,09.) f. ; 
1.292 SIEMENS SCHUCKERT WERKE C. u. B. H. Commutator for electric machines. (Date 
applied for, 6/2:09.)*t 
1.298 Dicker. (Automatic Electric Co., U.S.) 
1.299 Martin. Telephone systems.* , E 
1.301 Sıemens Bros. & Co. & DiESELHORST. Manufacture of electric conductors. 
1,326 Murpay & Reason МЕс. Co. Electric clocks. 
January 19, 1910. 
1,404 Siemens Bros. Dynamo Works & Kross. (Siemens Schuckertwerke G. m. b. H., 
Germany.) Cooling the windings of the rotors of dynamo: electric machinery. 
(Application for Patent of Addition to No. 1,679/09.)* 
418 MELLINGER. Telephone systems.“ 
‚419 Martin. Telephone systems.“ 
E! 
4 


Telephone systems.“ 


20 & 1.421 KErTH. Telephone systems.“ 

22 FALES. Telephone systems.“ 5 
423 Dicker. (Automatic Electric Co., U.S.) Telephone systems. 

1.428 Siemens Bros. & Co. (Siemens & Halske Akt.-Ges., Germany.) 

electrical relays. ы 

1.459, 1,460, 1,461 & 1,462 HARTMAN. 


1 
1 
1 
] 
Damped 


Apparatus for purifying liquids by electricity.“ 
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; January 20, 1910. 

1,464 HiTcH. Electric cables. 

1,465 DEWSE & Dewse. Shade carrier and shade as applied to electric lampholders. 

1,475 & 1,476 Burns. Wireless telegraphy. | 

1,482 Jackson & ScugiBE. Control apparatus for vapour electric rectifiers. (Date 
applied for, 21/1 /09.)*t | 

1,483 2 05 Control apparatus for vapour electric devices. (Date applied for, 
217109. ы 

1,484 EtPHiNsTONE. Electric signalling mechanism. 


1,515 NAvIOR. Electrical controlling apparatus. 
1,518 JAHNKE & ТАТЕ. Wireless telephone transmitters.* — 
1,544 Sumner. (Walter St. Aubin. Westminster.) 4 Magnetic compasses. 


2 ы January 21, 1910. 

1.555 Kemp. Wireless telegraphy receiver. 

1.556 CROWLEV. Electrical terminals. 

1,558 Naylor. Process to regenerate and improve the structure of lead electrodes of 
secondary batteries. 

1.596 Е:115 & Watts. Cut-out as applied to dynamos and other electrical apparatus. 

1.597 WENNS Bros. & Co. & HuppLEsTON. Contacts for electric lampholders and 
amps. 


SPECIFICATIONS PUBLISHED. 
1909 SPECIFICATIONS. 


8.150 SENFTNER. Electrodes for arc lamps. (Date applied for, 14/4/08.) 

8,151 SENFTNER. Producing the electrodes of arc lamps. (Date applied for, 17/12/08. 
8,581 MARCONI & MancoNrs WIRELESS TELEGRAPH Co. Apparatus for wireless tele- 
9 
0 
1 


graphy. (Addition to No. 17,505,08.) 
971 SCHMAHL. Electric junction boxes and conduit inspection fittings. 
10.052 Dyson. Joining the ends of submarine or other telegraphic and like cables. 
11,544 MARCONES WIRELESS TELEGRAPH Co. & Rounp. Apparatus for wireless tele- 
graphy. 
12.477 Butters & DAGNALL. 
13,734 Lake. (F. Bissel Co) 
applied for. 12/1,09.) 
14,288 Schorr & Gen. Electrolytic apparatus having a liquid anode. 
for. 26,6 08.) 

14.582 CLARKSON. Metallic fittings for electric continuity systems. 
16.643 AITKEN & BritisH INSULATED & HELsBv Cases. Telephonic sub-station 
switching systems. 

17,763 B.T.-H. Co. (G.E. Co.. U.S.) 
18.012 Zee. Electric switches. 


Electric insulators. 


Controlling mechanism for electric motors. (Date 


(Date applied 


Recording devices. 


20,378 Hormann. Controller-operating handles for electric cars. (Date applied for, 


4 00.) 
20,839 McBerty. Selective switching apparatus suitable for use in telephone exchanges. 
(Date applied for, 11/9708.) 
22.032 Lewy. Electric pocket lamps. 
22.896 LUNDBERG, LUNDBERG & LuNpbBEROC. Electric switches. 
23,310 SIEMENS Bros. & Co. (Siemens & Halske Akt.-Ges.) 
(Addition to No. 14,230, 00.) 
24.469 STERLING TELEPHONE & ELECTRIC Co. (Schaffler & Co.) Mine exploders. 
24,616 CLEMENT. Telephone exchange system. (Date applied for, 14/12/08.) 
26,146 ALLGEMEINE ELextricitats Ges. Dynamo-electric machines. (Date applied 


Telephone exchanges. 


Š for, 12/11 08.) 
26,347 о 5 collector for electrically-propelled vehicles. (Date applied 
or, 1/5/09.) 
26,348 Кон: вк. Collectors for electricity for overhead conductor traction systems. 


(Date applied for. 3:5 09.) 
26.461 CrcucH. Telephone mouthpieces. 
26,465 Siemens & HaLske Axt.-Ges. Electric signalling apparatus. 


7,12,08.) 

26.807 KourER. Current collectors for electric traction. (Date applied for, 3/3/09.) 

26.808 KOHLUER. Collectors for electricity. (Date applied for. 4/5/09.) 

27,937 Gros. Controlling appliances for electric liehting of vehicles. (Date applied for, 
2/1/08. Originally included in No. 28.120,98.) 

28,169 Siemens & HarskE Axr.Oss. Electric telegraphic signalling installations. 


(Date applied for, 3.12 28.) 
29,376 WALKER. Dynamo-electric machines. (Date applied for, 11/1/1909.) 


(Date applied for, 


p .... 


BOOKS RECEIVED. 

(Copies of the undermentioned works can be had from The Hectrietan office, post free, 
on receipt of published price, adding 8d. for books published under 98., and 5 per cent. 
for books published nett. Add 10 per cent. for abroad or for foreign books.) 

The Design and Construction of Internal Combustion Engines.’ 
By Hugo Guldner. Trenslated from the 2nd revised edition with 
additions on American engines. Ву Н. Diederichs. (London: 
Constable & Co.) 42s. net. 

The Life of William Thomson: Baron Kelvin of Largs.” By 
Silvanus P. Thompson. (London: Macmillan & Co.) Two vols. 
30s. net. 

"'lelephonology." Ву H. R. Van Deventer. 
Publishing Co.) 178. net. 

The Journal of the Institute of Metals.“ Edited by G. Shaw 
Scott. Vol. II. (London: The Institute of Metals.) One guinea 
to non-members. 


Transactions of the Royal Society of Edinburgh." 


(London: Hill 


Vol. XLVII., 


Part I. Session 1908.9. (London: Williams & Norgate.) 19s. 9d. 
Science Abstracts." January, 1910. Vol. XIII. Part I. 
Section A., Physics; Section B., Electrical Engineering. (London: 


E & F. N. Spon.) 18. 6d. each. 
Magnets and Magnetism.” By A. W. Marshall. 
Marshall & Co.) 6d. net. 
Handbuch der Elektrotechnik." 
Umformer und elektrische Motorantriebe.“ 
2nd edition. (Leipzig: S. Hirzel.) M.20. 
"Traite de Physique." By О. D. Chwolson. Translated by 
E. Davaux. Vol IV., Part I., Champ électrique constant." 
(Paris: А. Hermann.) Fr. 12. 
Marconi Code Register“ 
graph Co.) 


(London: P. 


Vol. IX., Elektromotoren, 
By Dr. F. Niethammer. 


(London: Marconi's Wireless Tele- 


Our men. 


COMPANIES’ MEETINGS AND REPORTS. 


— Jo 
Westminster Electric Supply Corpn. (Ltd.) 


The ordinary general meeting was held on Wednesday, Mr. W. НАҮЕЗ 
FisuER, M.P., presiding. 

The SECRETARY (Mr. Frank Iago) read the notice conveniny the 
meeting and the auditors’ report. 

The CHAIRMAN said: Turning to the report and accounts, you will 
see that we have written off the whole expenditure on the old Millbank- 
street station. The site of this—only part of which was our freehold— 
has been acquired by the London County Council in connection with 
their improvement scheme. You will recollect it provided that the 
Council should give us a new site which was to be equivalent to the old one, 
and should also furnish us with a sum of money sufficient to build a new 
station and to equip it with plant of the same capacity as we had at the old 
station. This naturally required an arbitration, and the Arbitrator’s 
award gave us less than we asked, though more than the Council offered. 
We have taken advantage of the occasion to acquire the freehold of the 
whole of the new site. which is situated in Horseferry-road, and have built 
a larger station, and have put into it more plant than we had at Millbank- 
street. We have had, of course, to pay for the additional accommodation 
and machinery over and above what we had at Millbank-street, but we 
now have a thoroughly up-to-date station with the most modern plant. 
Horseferry-road station will be at work in the spring, and we have every 
contidence it will be as economical in working as any station in the 
country. Turning to the revenue account, you will have seen some 
diminution in our receipts, due to the increasing use of the metal lamp. 
This drop occurred mainly in the last quarter of last year, and we shall 
certainly feel it also this year. We may, however, congratulate ourselves 
that we have been able to meet what loss there has been by economies in 
working. We have, therefore, not only been able to maintain our 10 per 
cent. dividend, but to carry forward a larger sum. Until things get more 
settled and we can see a rising revenue again we think it advisable to keep 
& considerable sum in hand. Though, however, there is some falling off 
in the sale for lighting, there has been an increase in the total units sold, 
because there is an increasing demand for current for other purposes. 
Our consumers are gradually finding out the advantages of heating by 
electricity instead of by gas; the large number of electric lifts already in 
use is being constantly added to, and such industries as we have in our 
area are now mainly worked electrically. Cooking by electricity should 
be also quite common before long. It is not expensive, and only needs 
to be tried in order to convince our consumers of its advantages; but we 
are more conservative here than they are in America, where many towns 
are far ahead of us in that respect, although our charges for current are far 
lower. There is an almost unlimited field for the use of electricity for 
these purposes, and we have arranged to caterfor it by low prices. We are 
at present selling three times as much current for lighting as we are for 
other purposes. Before sitting down there is one matter mentioned in 
the report which I should like to touch upon. We employ a large 
number of men, and it would be difficult to find anywhere employés who 
work more wholeheartedly in the interests of the Company. The 
Directors have often regretted the impossibility of propounding a profit- 
sharing scheme such as that established some years ago by the South 
Metropolitan Gas Co., or of forming a superannuation fund as is 
done by many large firms. But the conditions under which we exist, as a 
company subject to future purchase, have prevented it. This year, 
however, after careful consideration, the Directors have started the 
scheme outlined in the report. Its main object is to encourage thrift, 
and thus enable the Company's employés to make some provision for the 
future, but it also gives them a direct interest in the success of the busi- 
ness by a form of profit sharing, without involving them in any risk. АП 
regular employés are allowed to deposit any number of shillings up to 
five each week. Interest is paid half-yearly at half the rate of dividend on 
ordinary shares, with a minimum of 4 per cent. Being credited to the 
account the interest becomes compound, but, of course, any employé 
may withdraw his money at any time. А deposit of one shilling à week 
until 1931 will amount at that date to about £100 if the present rate of 
dividend on ordinary shares is maintained. At present 85 per cent. of the 
Company's employés have taken advantage of this deposit fund, the 
average of the deposits being about two shillings each per week. About 
half the remainder are boys who do not earn sufficient to commence sav- 
ing. so that the scheme is clearly appreciated. ‘There is at present a little 
over £900 in hand on account of this fund. but it may amount to between 
£20,000 and £30.000 by the end of our term. I may add that the young 
men and boys in the Company receive regular instruction in technical 
institutes and polytechnics. The cost of this is small—about £1 per boy 
per annum on the average—and as the reports and attendances are good 
there is no doubt both the boys themselves and the Company will benefit. 
I mention these matters because I am sure the shareholders will like, not 
only to feel that they own a sound business, but to know that its success is 
largely due to the excellent relations which exist between all concerned in 
working it. (Cheers.) I now move the adoption of the report and 
accounts. 

Mr. R. W. WALLACE, K. C.: I have great pleasure in seconding that. 

In reply to questions from Mr. J. P. Hurst and the Rev. W. Waugh, 

The CHAIRMAN said: As to the money now being put into the pro- 
vident fund by the employés, it is not at present invested separately. 
That is a matter under the consideration of the directors. We have only 
just started the scheme, and we do not know whether it will take on with 
Аз you know, they follow one-another in these things, but I 
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am glad to say that 85 per cent. of them have come in, and we are now 
considering whether it is hetter to keep the money in the business or to 
invest it separately. Then as to investments at cost. "These invest- 
ments, amounting to £275,089, are of a most excellent type. I cannot 

give the shareholder the list. but it is open to any one of you to come here 
and inspect it. We have exercised a very wise discretion in making the 
investments, and have nothing to fear more than any investor in high- 
class securities has to fear at present. I do not want to put it too high, 

but I may safely say that we have had far less loss on our investments 
than any other company, probably, that has a similar amount on invest- 
ments. "There has been a little drop in value. I cannot say exactly 
what, because I have not gone into it, but it is a very small percentage. 

Mr. READ said the statement of the chairman was most satisfactory. 
With regard to the employés fund, he thought it a very satisfactory state- 
ment to be able to make. 

The motion was then agreed to unanimously. 

Motions approving the dividends, re.electing the retiring directors 
(Mr. Edmund Boulnois and Mr. Hayes Fisher, M.P.) and the auditors 
were then passed. 

A cordial vote of thanks to the chairman, directora and officials of the 
company (to whom the chairman gave great praise for the company's 
success) concluded the proceedings. 


National Telephone Co. (Ltd.) 


The forty-fifth ordinary general meeting was held yesterday at Hamil- 
ton House, Victoria Embankment, Mr. GEORGE FRANKLIN presiding. 

The SECRETARY (Mr. Albert Anns) read the notice calling the 
mecting. 

The CHAIRMAN, in moving the adoption of the report, said that the 
accounts, whether for the six months under review, or for the complete 
year ended Dee. 31 last, continued to show steady progress, increasing 
revenue, and larger balances for disposal. The income accrued in respect 
of the business of the half-year amounted to £1.590.089, as compared 
with £1.498,431, being an increase in their revenue for the half-year of 
£101.559. The first deduction was the Post Office royalty of £153,856, 
inaking the grand total of royalty paid to the Postmaster-General about 
£3.200,000 to date. For the whole of 1909 the income showed an in- 
crease of £193,726, while the net result was better by £52,944. In the 
past half-year they had expended on the construction of exchange and 
private stations £255,361, compared with £361,079 in the corresponding 
period of 1993. The diminution in the amount was entirely due to the 
necessary restriction placed on capital expenditure owing to the ap. 
proaching termination of the license. There had been expended on the 
purchase of the undertaking and the construction of the system 
£14.972,793, which was equal to £29. 148. 7d. per station. While he 
woull not dare to presume to institute comparisons between the com. 
pany s system and any other, yet there was no harm. he thought, in saying 
that the system which had been constructed by the Postmaster-General 
in London and the provinces had cost almost twice that sum—he believed 
it worked out at £53 or £54 por station. If to that capital expenditure 
they added land and buildings £850.197. they had a total of £15.822,990 
expinded on this business. Of that sum there had been spent during the 
past six years a sum of £6,000,000. 

With regard to the question of the Post Office competition in London. 
which had been going on side by side for six or seven veara, he said that 
the number of the company's exchange stations on Dec. 31 last was 
112.205. as compared with 103.237 at the end of 1903, while the Post- 
master-General's system had only 60,091 stations, against 52,422 at the 
end of 19983. These figures showed that the company increased its lead 
on the Post Office system by 1.249 during the vear. There had been a 
mark *J improvement in the quality of the service, which was borne out 
by the far t that in London during the past four vears the complaints 
made to the company had diminished by about 40 per cent. in number. 

He thought that he ought to say a word or two on the company's 
position in view of the approaching termination of its license. At the last 
half- yearly meeting he referred to the statement made by the late Post- 
master-General to the effect that an earlier purchase of the company's 
property and plant than that provided by the purchase agreement of 1905 
was, from the public point of view, advisable. Following upon that 
statement certain discussions had taken place having for their object the 
determination of the value of the company's plant. These discussions 
had hid no result. He did not believe that in the company's interest 
it would have been possible to have proceeded on the lines which were 
suggested with regard to this question of earlier purchase. Then came 
the question that, in the event of no arrangement. being arrived, at the 

value of the company’s assets at the end of the license. were, in case of 
difference. to be determined by arbitration. In this contingency it was 
necessary to prepare a detailed inventory of the company’s plant on 
which to found its claim. The preparation of this inventory and claim. 
covering plant an assets connected with some 1.600 exchanges, carrving 
and serving about 500.009 stations spread over the entire United King- 
dom, was a gigantie task, and imposed a heavy burden on the company’s 
officers. The board and staff had for some time past been engaged in 
the preparations necessary for this important work, with the obje:t of 
enabling the company to be in a position to prefer its claim at as early a 
date as possible after the termination of its license. The arbitration 
Rd arranged for in the purchase agresment was the Railway and 
Canal Commission, and by an Act of Parliament which received the Royal 
Assent on Oct. 20 last, that body had been clothed with power to under- 
take the work which the agreement committed toit. He could only say 
with regard to that, as well as to the policy of the company altogether— 
that was, whether in managing its daily business or looking. as they were 
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sometimes asked to do, to their“ latter end "—they would devote them- 
selves unstintingly in thought and labour, and spare no effort in order 
to take care that the company's claim, if it was to be made before the 
arbitration tribunal, was properly made, and the interests of the share- 
holders not neglected. (Cheers). 

Mr. S. H. SANDS seconded the motion. 

Mr. H. MAKINS and Mr. HALL asked as to what was likely to happen 
at the end of December, 1911, if the value of the company's property 
had not been settled ? 

The CHAIRMAN replied that from the end of 1911 the Post Office was 
to pay them 3 per cent. per annum on the amount of the purchase money 
when ascertained. It would clearly be ultra vires to go on paying divi- 
dends to the shareholders in 1912. 

The report was adopted, and the proceedings terminated with a vote 
of thanks to the chairman, directors and staff. 


BAKER STREET & WATERLOO RAILWAY O0.—4Àt the meeting last 
week a dividend at the rate of 3 per cent. on the ordinary stock was 
declared for the past half-year, of which 14 per cent. was provided by the 
Underground Electric Railways Co., of London. The scheme for the 
amalgamation of the Company with the Charing Cross, Euston & Hamp- 
stead and the Great Northern, Piccadilly & Brompton Co.s was approved. 

BRITISH ELSCTRIC TRANSFORMER CO. (LTD.)—For the year ended 
Dec. 31, 1909, the accounts shows that, after paying all manufac- 
turing costs and expenses of administration, tbe net profit 
was £11.774. 18s. 10d, which, with amount brought forward 
(£1,119. 14s. 11d.) makes '£12, 894, 133. 9d. The board recommend that 
£1,000 be placed to depreciation reserve and £4,0:0 to reserve account. 
that £1,266. 13s. 8d. be written off 5 expenses, aud that the 6 
per cent. preference dividend for the year (61, 9. 4. 8s.) be paid, as well 
as a dividend of 5 per cent. on theordinary shares (£3, 469. 19s.), leaving 
£1,253. 13s. 1d. to be carried forward. 

BRITISH SOUTH AFRICA OO.—The directors’ report for the year ended 
March 31, 1909, states that the Victoria Falls & Transvaal Power Co. has 
completed its first two new power stations on the Witwatersrand. "These 
have been in commission for several months and are giving excellent 
results. The Consolidated Gold Fields, Eckstein, Rand Mines, Albu, 
Barnato, Consolidated Mines Selection and Neumann mining groups 
have contracted to take their electrical supplies from the company. 
Minimum contracte for 12 vears have been entered into with the different 
mines. The Board has under consideration a policy of light railway 
construction, which is being carefully studied. 

BRUCE PEEBLES & CO. (LTD.)—Mr. F. E. Andrews presided at the 
meeting last Friday, and said considerable progress had been made and 
the weeklv heavy loss which existed when the new board took office had 
been, and was being, greatly reduced. When the new directors entered 
on their duties they found practically no work in the shops and no orders 
coming in. Their first care was the appointment of a general manager, 
and they were fortunate enough toobtain theservices of Mr. Lee Murray. 
Having cleared off many of the legacies left them by the old company, 
they were now more free to preas on with ordinary business. 

CHARING CROSS, EUSTON & HAMPSTEAD RAILWAY CO.—At last 
week's meeting the chairman (Sir Geo. S. Gibb) said that during the past 
half-year they had carried 14.521.280 passengers, an increase of 1,508,917. 
Local traffi» amounted to 72-08 per cent. of the total, yielding 1:67d. per 
passenger, while the through traffic had yielded 1-6d. per passenger. 
The company was promoting a Bill to authorise them to extend the rail- 
way to a point under the District Railway on the Embankment. It was 
intended to make an agreement between the Hampstead, the District and 
the Bakerloo Ch.. providing for annual payments by the three com- 
panies fixed in relation to the benefits derived from the line. 

At special general meetings resolutions approving the amalgamation 
scheme with the two other tube companies were adopted. 

CHARING CROSS, WEST END AND CITY ELECTRICITY SUPPLY CO. (LTD.) 
The gross earnings of the West End undertakings during 1909 from 
sales of current, rents, &c., were £142,431. 10s. 7d., compared with 
£139,253. 4s. 8d. in 1908. Expenses (including depreciation) were 
£90,252. 2s. 4d., against £87,785. 6s. 6d. ; and net earnings were 
£52,179. 8s. 3d., against £51,467. 18s. 2d. Adding £5.163. 18s. 8d. 
brought forward from 1903 and £3,648. 163. 7d. for accrued interest, 
and paying debenture interest the balance is £43,162. 14s. 10d. Pre- 
ference dividend for the year amounted to £18,000, and an interim divi- 
dend at the rate of 5 per cent. on the ordinary shares to £10,000, leaving 
£15,162. 14s. 10d. to be dealt with. "The directors now recommend a 
final dividend on the ordinary shares at the rate of 5 per cent. (making 
5 per cent. for the year) absorbing £10.000, carrying forward 
£5.162. 14s. 10d.. against £5.163. 18s. Ва. in 1908. The company has 
now connected to its West End mains the equivalent of 613,399 8 c.p. 
(30 watt) lamps, an increase of 33,897. against 40,528 added last vear. 
The total is made up of 430,044 in lighting, 15,786 in heating and 167,569 
(6.702 н.Р.— 3.0009 kw.) in power. 

The gross earnings of the City undertaking from sales of current, rents, 
Ko.. were £139.186. 15s.. against £131.012. 18s. За. Expenses were 
£82,624. 58. 2d. against £76,561. 198. 4d., and net earnings £56,598. Ha. 10d. 
against £54,450, 18s. lid. Bringing in £5.110. Is. 4d. from 1908, and 
paying debenture interest, &c., the balance is £31,288. IIS. 10d. Pre- 
ferenve dividend has required £18,000, leaving to carry forward 
£13,288. IIS. 10d., against £5,110. Is. 4d. There is connected to the 
City mains the equivalent of 534,776 8 c.p. (39 watt) lamps, an increase 
of 39.993 upon last year's figures. The total includes 305,001 in lighting, 
34.634 in heating, and 195,141 (7,806 н.р. —5,823 kw.) in power. 
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ELECTRICAL DISTRIBUTION OP YORKSHIRE (LTD.)—After payment 
of interest charges the net profit for the year ended Dec. 31 was 
£183. 13s. éd., against £13. 2s. 9d. in 1908. With £13. 2s. 9d. brought 
forward the total disposable balance is £196. 16s, which the directors 
recommend be carried forward. During the year the company has 
acquired the electric lighting provisional order promoted by Sowerby 
Bridge Urban Council. 


GREAT NORTHERN, PICCADILLY'& BROMPTON RAILWAY CO.— At the 
meeting last week the chairman (Sir Geo. S. Gibb) said that during the 
past half year there was an increase of 7:94 per cent. in the passengers 
carried (1,348,000 additional) Local traffic formed 67 per cent. of the 
whole, and the average receipts from that traffic had been 2d. per pas- 
senger. Through traffic constituted 32 per cent., yielding an average 
receipt of 1:654. Although Id. was, in his opinion, an inadequate 
minimum for any carriers of urban passenger traffic, the increase ob- 
tained showed their ability to get traffic even on the shortest distances. 
The gross revenue for the half-year increased by £9,106, or 6:4 per cent.; 
train mileage had increased 6-07 per cent., car mileage 5-05 per cent., 
and working expenses decreased £2,327, or 3:2 per cent. Electric cur- 
rent had cost per unit 123 per cent. less than it did at the corresponding 
period. Mr. Chapman (their chief engineer), who, his work being prac- 
tically finished, was now returning to America, had recently super- 
intended changes in the equipment of the power house, which were 
already producing most satisfactory results. The price paid for current 
included a very large sum for depreciation of the power-house plant and 
buildings. The result of the working for the half-year was that there 
was a balance available of £44,715, and the directors recommend pay- 
ment of the preference dividend and of 1} per cent. on the ordinary 
capital, the latter comparing with } per cent. in the corresponding period. 
He did not think the proposals for amalgamating the three tube com- 
panies needed any justification. The three companies would probably 
have remained abortive but for the great and courageous enterprise of 
the Underground Electric Railways Co. of London, which supplied the 
vast capital required, and it was obvious that the completion of the 
enterprise must be the amalgamation of the three separate companies. 
There was no public interest in opposition to the amalgamation, and 
what was proposed was simply to give effect to the recommendations 
of the Royal Commission on London traffic. The original idea was that 
the Piccadilly line should be leased perpetually by the Underground 
Co. at a rental equivalent to 4 per cent. on the capital; but it was obvious 
now that that idea was wholly unsound, and, if persevered in, would 
have led the company into serious difficulty. The shares held by the 
publie had the guarantee of the Underground Co. and that guarantee 
was an obstacle to complete amalgamation. He considered that the 
preference capitalisation of the Amalgamated Company had been 
arranged on à safe and conservative basis and that the stocks would be 
well secured. 

After the meeting resolutions were passed by the various stockholders 
in favour of amalgamation. 


W. T. HENLEY'8 TELEGRAPH WORKS CO. (LTD.)—The directors’ report 
states that net profit for 1909 was £74,665. 13s. 10d. After payment of 
directors and auditors" fees, and debenture interest, and making allow- 
ance for depreciation of buildings, plant, &c., there remains £57,737.0s.4d. 
making, with £25,346. 9s. 7d. brought forward, £83,033. 9s. 11d. The 
directors have transferred £10,000 to reserve and recommend payment 
of a dividend on the ordinary shares of 15 per cent. (tax free), of which 
an interim dividend of 5 рег cent. was paid on Sept. 1 last. These pay- 
ments will, together with the preference dividend for the year, amount 
to £50,687. 15s., leaving £32,395. 14s. 114. to be carried forward. 

In accordance with the resolution of the shareholders at the general 
meeting on March 1 last year, the portrait of Mr. George Sutton has been 
painted by Sir Luke Fildes, R.A., and a service of silver plate has been 
selected. It is proposed to present the picture and plate to Mr. Sutton 
at the conclusion of the general meeting. . 


KENSINGTON & KNIGHTSBRIDGE ELECTRIC LIGHTING CO. (LTD.)— 
The directors’ report for 1909 states that the renewal and reserve fund 
account stands at £85,464. 5s. ld., an increase of £7,297. 12s. 6d.. 
compared with the previous year. After providing for the amount 
placed to renewal and reserve and after paving the interim preference 
dividends, and an interim ordinary dividend at the rate of 8 per cent., 
the balance standing to credit of net revenue for the year is 
£8,081. 63, 7d. Of this £2,125 has been appropriated to balance 
preference dividends and it is proposed to pay a further dividend on 
the ordinary shares at the rate of 8 per cent., making 8 per cant. for 
the vear, leaving £1,765. бв. 7d. to be carried forward. 

LONDON ELECTRIC SUPPLY OORPM. (LTD.)—The directors in their 
report for the year 1909 state that the profit on the year is £50,686.0s.1 1d., 
against £53,209 last year, added to £3,408. 0з. 4d. brought forward, less 
interest (£2,569. 2s. 9d.), making £51,524. 18s. 6d. Out of this debenture 
interest (£15,494. 4s.) has been paid, leaving £36,030. 148. 6d. The 
board propose payment of the balance preference dividend (absorbing 
altogether £20,952) and a dividend of 2 per cent. on the ordinary shares 
(£6,660) putting to reserve (making this £67,500) £5.000 and carrying 
forward £3,418. l4s. 6d. 

Supply has been efficiently maintained during the year. The number 
of units sold amounted to 10,303,537, against 13,160,130 last year. The 
contract with London County Council to their tramways expired in June 
last. The number of units supplied to the Council during the year was 
994.500, against 5,401,500—а decrease of 4.407.000 units, amounting in 
gross receipts to £16,158. Considering this large decrease, the. Board 
consider the year's working satisfactory. This is largely owing to the 
greater efficiency and economy in working. í 

The London, Brighton & South Coast Railway opened their new 


electric service to the public on Dec. 1 last. From that date until now 
the power supply has been maintained without a failure or mishap of any 
kind. Following is an extract from the Earl of Bessborough's speech 
at the general meeting of the railway held on 2nd instant: He believed 
he was right in saying that this was the first recorded instance where 
electrical traction, established on an ordinary steam railway, had worked 
from the commencement so smoothly and uninterruptedly, and in this 
connection it was only fair to acknowledge the ready co-operation and 
help of the London Electric Supply Corpn., the contractors for the supply 
of current, and the efficiency and regularity with which their part of the 
task had been performed." The safety, economy and efficiency of the 
single-phase system having been so satisfactory, the railway company 
are considering the electritication of other portions of their system, and 
negotiations are now proceeding with them for а further contract for 
supply of power for such extensions. 

MANSFIELD & DISTRICT TRAMWAYS CO.—The directors’ report to 
Dec. 31 states that, after payment of debenture interest and interim 
preference dividend t» June 30, the amount available is £4,023. De- 
ducting the balance preference dividend to Dec. 31, there remains 
£2,223. A dividend of 24 per cent for the year on the ordinary shares 
is proposed. 

MATHER & PLATT (LTD.)—Sir Wm. Mather, who presided at the meet- 
ing on Wednesday, moved the adoption of the report, and drew attention 
to the increase in the issued ordinary share capital of the company. 
Since the incorporation of the company 11 years ago, the directors had 
systematically recommended to the shareholders to make considerable 
appropriations to reserve, and at the date of the balance-sheet of 1908 
the reserve fund and the carry forward exceeded the entire ordinary 
share capital. The major portion of that reserve fund of £400,000 has 
been employed in the business, and about one-third had been invested 
in absolute securities. The directors felt during the last year that the 
time had come when suggestions made as to capitalising some of the 
reserve merited close consideration, and accordingly, with the unani- 
mous concurrence of the shareholders, they decided to capitalise one- 
half (£200.000) and distribute it as a bonus to shareholders. Therefore, 
the issued ordinary share capital was £600,000. Оп the new and old 
shares alike they proposed to pay 10 per cent. dividend and 2 per cent. 
bonus for last year. The reserve fund, with the appropriation recom- 
mended, stood at £200,000, which was more than represented by invest- 
ments in securities and cash balances. The year had been one of great 
depression in trade generally and almost universally throughout the 
world, which was reflected in the fact that the profits were somewhat 
less than in either of the two preceding years, though in excess of those 
for 1905, 1906 and 1997. Nevertheless, they could not be regarded as 
otherwise than satisfactory. They had business relations with Ger- 
many, Russia, France, Italy—indeed, with all European countries, and 
with some Oriental countries also. With the exception of America, they 
would find that all countries knew something of the nature of their 
business. They were able to recommend a return to the shareholders 
of substantially the same amount as last year, which, taking into account 
the new share capital, which now ranked for dividend, allowed a distri- 
bution of 12 per cent. on the old and new shares. During the past year 
the directors had not considered the time opportune for any considerable 
extension of manufacturing facilities, and accordingly the fixed assets 
of the company had been subject to the usual course of depreciation, 
without additions, and now stood at a less amount than they have done 
for some years past. The policy of concentrating manufacturing at the 
new works at Newton Heath, had been continued, and had yielded 
satisfactory results, securing greater efficiency and economy in produc- 
tion. That policy would be continued, and considerable extensions to 
the new works hid been begun within the last three months. and it was 
anticipated that further transference of departments from the old to the 
new works would be carried out during the present year. They antici- 
pated not only the maintenance of the reputation and prosperity of their 
business, but they intended to pre are for the generations to come, 
making the business even better than it was now or had been in the past, 

NOTTING BILL ELECTRIC LIGHTING CO. (LTD.)—The annual report of 
the directors states that the capital expended during 1909 was 
£3,709. Зз. 2d., bringing the total to £241,451. 16s. 5d. The equivalent 
of 180,903 8 c.p. lamps was connected to the mains at the end of the 
year, against 168,885 8 c.p. in 1908. The number of consumers is now 
3.021, and, with the exception of 36. are all supplied at 200 volts. The 
gross revenue for the year was £39,878. 6s. 2d., un increase of £976, and 
the total net profit was £20,858. 19s. 3d., from which have to be deducted 
£3.000 for depreciation, renewal and reserve, £2,440. 3s. 114. for deben- 
ture and other interest. and £9.249. 19s. 6d. for interest and sinking fund 
of Kensington and Notting Hill joint debenture stock, leaving a balance 
of £11,603. 19s. 9d. available for dividend. "The directors recommend 
payment of the usual dividend of 6 per cent. (less tax) on both the pre- 
ference and ordinary shares and that the balance be divided in accord- 
ance with the articles of association, one-half being credited to founders’ 
shares and the other half to the ordinary and preference shares. This 
will enable a further 13 per cent. to be paid on both ordinary and pre- 
ference, with a distribution of £3. 10s. per share on the founders’ shares. 
An interim dividend of 3 per cent. was paid to the holders of the ordin- 
ary shares on July 1, and the balance of 44 per cent. will be paid forth- 
with, together with the distribution on the founders’ shares. The pre- 
ference shares having received their full 6 per cent., the 14 per cent. 
bouns will be added to the interim dividend on these shares, to be paid 
on July 1 next. The London Electric Supply Bill, again introduced by 
the Board of Trade, to transfer the rights of purchasing the company's 
undertaking from Kensington Council to the London County Council, 
will not be opposed by the Council. Thedirectors have under considera- 
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tion arrangements for utilising the powers conferred by the 1908 Act 
giving facilities for combination among electricity supply undertakings 
in London. 


SOUTH METROPOLITAN ELECTRIC LIGHT & POWER CO. (LTD.) — For 
the year ended Dec. 31 last there was a credit balance of £25,382. 4s. 7d., 
which, with £6,492. 16s. 8d. brought forward, made £31,875. 1s. 3d. 
Deducting £10,963. бз. 8d. for debenture and other interest, and 
£5.488. 16s. 2d. for interim preference dividends, there remains 
£15,422.18s. 5d. The directors recommend payment of the final pre- 
ference dividends, placing £6,500 to depreciation, £1,500 to credit of 
preliminary expenses, carrying forward £1,106. 10s. 10d. The 
equivalent of 191,302 35-watt lamps is connected, against 177,628 in 
1908. To meet the requirements for supply in an adjoining district 
the West Kent Electric Co. bas taken over certain of the powers of 
the Kent Electric Power Co. for an area between Northtleet, Seven- 
oaks and London. Ап agreement has been entered into to give а bulk 
supply. and arrangements have been made for this company to work 
the undertaking and to subscribe £10,000 share capital of the West 
Kent Electric Co., one-half of which will be called up and will be used 
for repayment of disbursements made by this company and for layin 
mains for the supply of electricity for lighting and power in part o 
RM rural district, where a number of orders have already been 
obtained. 


TELEGRAPH CONSTRUCTION & MAINTENANCE CO. (LTD.)— The 
accounts for the year 1909 show a net pos of £85,768. 11s. 8d., after 
charging interest on debentures. With £104,110. 15s. 8d. brought for- 
ward from last year, the total is £189,679. 7s. dd. From this amount 
is deducted the interim dividend of 5 per cent. (£22,410), leaving 
£167,469. 7s. 4d. The directors propose to distribute a dividend of 
£1. 4s. per share, together with a bonus of 6s. per share, absorbin 
£56,025 (being at the rate of 124 per cent., and making a total dividen 
tor the year of £2. 2s. per share, or 17} per cent. (tax free), and 
leaving £111,444. 7s. 4d. to be carried forward. The gencral business 
of the company during the past year has been very satisfactory. The 
company’s works and steamships have been maintained in their usual 
State of efficiency. The 4 per cent debentures, which matured on 
Jan. 1, 1909, have been further extended for a period of ten years 
from that date, at the same rate of interest. The amount has been 
reduced to £140,000. 


WASTE HEAT & GAS ELECTRICAL GENERATING STATIONS (LTD. )— 
The profit earned during the past year, after deducting administration 
and other expenses, and £255. 18s. 11d. for interest on calls on shares 
paid in advance, was £16,475. 6s. 7d., out of which the directors have 
transferred £4,000 to reserve ior depreciation and other purposes, and 
have written £865. 2s. 6d. off the brokerage paid on the issue of capital 
in February last, leaving £11,610. 4s. 1d., which, with £912. 17s. 3d, 
brought forward, made £12,525. 1s. 4d. The directors propose a divi- 
dend of 7 per cent. for the year, requiring £8,919. 163. 9d., leaving 
£35,003. 4s. 7d. to be carried forward. The Weardale and Newport 
EUN eee have been running aatisfactorily and to their full 
capacity throughout the year. The Tees Bridge station, although 
completed in the early part of the year, has not yet been running 
regularly, but it is hoped that the company will derive full benetit 
from this station also in the coming year. "The year's capital expen- 
diture was £13,944, and the company also applied for, and were 
allotted, 19,996 shures of £1 each in the Banklobt Power Co. (Ltd.), 
and the latter investment has already yielded a satisfactory return. 
Under agreement with the Weardale Steel, Coal & Coke Co. the 
latter company have applied for 10,000 £1 shares in the company, and 
in order that the shares may be forthwith allotted the directors pro- 
pose to increase the authorised capital of the company by a further 
£100,C00, £10,000 of which will be issued tothe Weardale Co. А con- 
tract has been entered into for the extension of the Newport generating 
station, which will provide a further 1,600 kw. of plant capacity. 


WILLIAM GRIFFITH & CO. (LTD.)—At the statutory meeting last week 
the chairman (Mr. R. H. Burdett) said that up to the date of the report 
273.715 shares had been claimed and allotted, and there were only about 
600 shares unclaimed. The draft accounts of the old company for the 
year ended Oct. 31. 1909, after allowing for ample depreciation and 
expenses, showed a net profit of £4.711. and in view of the depression in 
trade throughout this period, and that the time and attention of both 
directors and staff had been largely occupied in the reconstruction of the 
company. the directors regarded that result as quite satisfactory. 


NEW COMPANIES, MORTGAGES AND CHARGES, &c. 


NEW COMPANIES. 


BRITISH SCHOOL OF TELEGRAPHY LTD.) (107, 604.) Reg. Feb. 19, 
capital £1,500 in £1 shares, to carry on schools or colleges for train- 
ing persons in telegraphy, radio-telezraphy and telephony, electricity, 
magnetism and electrical and mechanical engineering, &c., and to 
acquire the business carried on by A. W. Ward and A. W. Shearman 
as the British School of Telegraphy. Private company. First direc- 
tors, A. W. Ward, A W. Shearman and E A. Poole Reg. oflice. 179, 
Claphain- road, London, S.W. 


FLUORUNDUM FLAME CARBONS (LTD.) (107,585.)—Reg. Feb. 18, 
capital 45, (00 in £1 shares, tc acquire from F. M. Lewis and H. 8. 
Hattield licences to manufacture, use and vend inventions relating to 


enclosed electric flame lamps and electric lamp electrodes, &c. Private 
company. First directors, F. M. Lewis and H. S. Hatfield. 


HOLSWORTHY GAS & ELECTRIC SUPPLY CO. (LTD) (107,456)— 
6. Feb. 11, capital £10,000 in £1 shares, to take over (1) the assets 
and liabilities of the Holsworthy Gas Co., and (2) the business and 
undertaking of electric lighting and supply of electric light and 

wer carried on by W. Н. Barkell. First directors: W. T. Kivell, 

. H. Barkell, W. Harris, S. Parsons, W. Daniel, W. S. Bray and 
A. W. Peter, Reg. ottice: 8, Fore-street, Holsworthy, Devon. 


F. McNBILL & СО. (LTD.) (107, 585.) — Reg Feb. 18, capital £15,000 
in #1 shares, to take over business of F. McNeill & Co. as manu- 
facturers of and dealers in felts, slag, slag-wool, silicate cotton, pipe, 
boiler and cylinder coverings, asbestos fireproof materials, insulating 
materials, &c. Private company. G. A. Nelson, permanent governing 
director. Reg. office, 14-22, Lamb's.passage, Bunhill- row, London, 
E.C. 


J. B. MARR & СО. (LTD.) (107,559) - Reg. Feb. 17, capital £1,000, 
in £1 shares, to carry on business as merchants and agents for British 
and foreipn manufacturers, electricians, electrical engineers, &c. 
Private company. First directors : J. W. Breeze (chairman) and J. B. 
Marr. Reg, office: 53, Victoria-street, Westminster, S.W. 


W. P. THEERMANN & CO. (LTD.) (107,501) —Reg. Feb. 14, capital 
£5,000, їп £1 shares (2,500 preferred), to take over the business of 
electrical engineer and contractor carried on by W. P. Theermann at 
Manchester and elsewhere, and also to adopt an agreement with 
J. S. Higham. Private company. Keg. office: 263, Oxford.road, 
Manchester. 


MORTGAGES AND CHARGES. 

ELECTRIC IGNITION CO. (LTD.) Notice of the appointment of К. A. 
Felton, C.A., 131, Edmund-street, Birmingham, as receiver, Feb. 9, 
has been filed. 

NEW PHONOPHORE TELEPHONE CO. (LTD.) - Agreement dated Feb. 
9, 1910, to secure £700 and further advances not exceeding £800, 
charged on company's undertaking and property, present and future, 
including uncalled capital (if any). Holders: A. Haes. 


RECEIVER. 


BOGOTA TELEPHONE CO. (LTD.)—Notice of appointment of G. C. 
Harrouter, C.A., College-hill Chambers, London, E.C., as receiver und 
manager, by order of Court, dated Feb. 10, 1910, has been filed. 


CITY NOTES. 


Ln md 


MEMORANDA (Feb. 24\.—Bank rate 3 percent. (since February 10, 
1910). Price of silver, 24d. per oz. Consols 81!#—814# for money, 
and for account. Consols Pay Day, March 1; Stock and Shares 
Continuation Days, March 14 and 30; Ticket Days, March 15 and 31; 
Pay Days, March 16 and April 1; Mining Shares Carry Over Day, 
March 11. 

Prices or METALS (Londor).—Copper, cash, 594 ; three months, 
603. Lead, English, 158—151; foreign, cash, 151; three months, 
134; Spelter, cash, 23}. Tin, English, 150—152; foreign, cash, 
151]; three months, 155. Iron, Cleveland, cash, 51/2 and, 
three months, 51/11. Magnet Steel (price supplied by W. F. Dennis 
& Co.) £55. Е 

ABERDEEN SUBURBAN TRAMWAYS CO.— The profit for the half-year 
to Jan. 34 was £743, making with the sum brought forward £1,270. 
which the directors recommend be carried forward. 


BOURNEMOUTH & POOLE ELECTRICITY SUPPLY CO. (LTD.)---The 
directors have declared a final dividend on the ordinary shares at the 
rate of 6 per cent. for the half ycar to Dec. 31, making 5} per cent. for 
the year. 

CITY OF LONDON ELECTRIC LIGHTING CO. (LTD.)— The transfer books 
and register of members will be closed from March 2 to 16 inclusive, 


HADFIELD’S STEEL FOUNDRY CO. (LTD.)—The directors recommend 
a further dividend of 2s per share on the ordinary shares, together 
with a bonus of 6d. per share (income tax free), making 5s. 6d. per 
share in all. 


MACKAY COMPANIES.— The regular quarterly dividend of 1 per cent. 
on the preferred shares and a regular quarterly dividend of 1} per 
cent. on the common shares in the Mackay Companies will be paid on 
April 1 next. The transfer books will not be closed. 


METROPOLITAN ELECTRIC SUPPLY CO. (LTD.)— The directors have 
declared a dividend for the half-year ended Dec. 31 at the rate of 5 
per cent. (makiug 5 per cent. for the year). 


STOCK EXCHANGE NOTICES.—The Stock Exchange committee have 
been asked to appoint a special settling day in and grant a quotation to 
20,000 £5 (£1 paid) ordinary shares of the Rosario Electric Co. (Ltd.) 
and also to allow 18,951 £5 fully-paid ordinary shares of the same com- 
pany (special application) and £60,000 5 per cent. mortgage debenture 
stock of Veritys (Lid.) to be quoted. 

UNITED ALKALI CO. (LTD.)—The directors recommend a dividend 
on the ordinary shares at the rate of 15 per cent. (tax free), including 
the interim dividend of 5 per cent. paid Sept. 1 last. 
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Birminsham & Midland... „ 773 Е 5 3906 |+ 59 || St | 4% | Central Elec. Sup. Со. 4% Guar. Deb. Stock 93 —102 3 18 6 | June, Dec 
Blackburn Corporation ....) „ 16] 228 — 6| 47 | 50332 |- 1503] Š 2 5 : City) E зир Ca а. 24 0 гаш 
B l and Fleetwood . e; es Ss "m e А рег n еї. % % % % „%6 ее „% „%% „% о о ! eD., ug e 
BlackpiStAnnes&lytham „ 17 ige + is i6 | 2851 |+ St | 4% | Do. 4 per Cent. Deb. Stock (red). 034—394 14 2 0 Jan July | 2 
Bolton Corporation „ „ 20 2,173 | + 2 47 108,325 |+ 810 St. : 44% Do. 4j per Cent. Deb. Stock (red.) ...... 101 —-1 476 ee 10: 
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Gt. Northern Piccadilly, &c. » 19 6075 | + 2 7 42,995 |+ 1,620 5 5% | Do. 5 per Cent. non Cum. Pref. ........ 41—5 5 0 O| Feb, Aug ў 
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Nelson Corporation „ 19 128 + 23 | $16 6346 |+ 336 St. | 3% Central London Ordinary Stock 65 —67 | 5:6 0 | Feb, Aug 67 
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New rt (Mon.) iwi I. әтә $$ 19 614 + % 47 30.562 4. "191 i St. 2% tDo. Deferred Stock 965 э е ө э е э е ө ө ө о в 45 —47 5 6 0 Fe b. ee 
Northampton Corporation.. f 1 . B i 100 4% Do. 4 per Cent. Debk“ nn 100 —102 3 18 0 Jan, July oe 
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Preston Corporation . ка 16 682 | + 44 7 5'129 + 51 St. 590 tDo. (1903) .......................... 98 —101 419 O Feb, Aug sid 
Rotherham Corporation.... „ 17 597 + 30 46 25,208 Ed 950 St. | 4% Do. 4 per Cent. Perpetual Debs......... 100 —102 3 18 0 May, Nov | 101, 
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Taunton ................ „ M 37 + 5| % `235 |+ 42 10 .. | London United Trams, 5% Cum. Pref. ....| 24—24 .. Jan, ушу 2 
eside Trams Co. „ 16 302 — 15 7 2328 — 236 St.. Mersey Con. Ord. Stock ................ 2 —3 a eb, Aug 22 
Wallasey District Council . » 19 795 | + 31 | $46 42043 |+ 845 1 10$ | Metropolitan Elec. Tramways Ord......... a2 N - “ i 
Walsall rporation S ed ev i 19 538 + 63 7 3.696 + 167 1 ee Do. Deferred усуе; зш. 88 з" —43 . Ti" April . EM 
Warrington Corporation... i .. Е : 1 0/6 | tDo. 5 per Cent. Cum. Pref. ............ ii {517 6! Feb, Aug {7 
West Ham Corporation ... „ 10 21941 + 107 45 106232 |+ 7032 || St 144% | Do. 4} per Cent. Deb. Stock............ 93 —9S. | 414 О! Jan, July | 95 
Weston-super-Mare ......| „ 11 25 | + 3 6 155 |- 1 St. 1% | Metropolitan Railway Consolidated........ 381—393 |1 7 9 Feb, Aug | 39 
Wolverhampton Co. ..... „a AL! 409 | $ 25 6 2.290 — 2 1 St 31 Do. ур Lands Stocks......... — . . 67 — 13 19 0 Feb, Aug 69 
Wolverhampton Corpn. .... ” 16 845 + 121 7 5.589 + eos | St. 34% Do. per Cent. Preference 5 ......| 89 —91 1317 0 Feb, Aug 93 
Worcester „ II 237 + 18 6 1388 |+ 30 St. % Do. 3 per Cent. А ” Preference ......| 85 —8/ 4 0 6| Feb, Aug 85 
W dae e ЕЯ MM > H 83 | = 2 6 "506 |— 21 St. 3% Do. 3} рег Cent. Convertible Pref. ......| 84 —86 14 1 6 Feb, Aug 95 
Yorkshire W.R. Trams. , 20 11 + 33 8 9,236 |4- 566 St. 3% Do. 3¢ per Cent. Debenture Stock 91 —93 гар 3 Jan, July | 92 
Yorkshire Woollen District. — „ 11 50 + 149! 6 | 537 l 345 
2800 ĩ TD!!!“ von абзы Ma p tu m ЗЕ 
(a) These comparisons are with the a | * [n calculating the yield ie ene has been made for a::rued inter n . ır „ty rede mptl 
E t Minus 3 days, 1 Minus 2 daze (Pi 3 dar 1 Pius 210 electrical. ! t Ex Dividend. $ The London Stock Exchange Committe have declined to quote these. 
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NAME. NAME. 
Electric Railways and 
34% Met. Rly, 3} per Cent.“ A" Deb. Stock.. LOC 
Metropolitan District Railway Ord... . Telephones. 
Do. Оз Gag Cent.) JE . d. 
Do. 3 per Cent. ab ‘De. бтлу 00 4 per JUAd4 end de 107 —1 3 16 9 
Do. 4 Е] cm en 5 : A Tg Tel. 5% Ist Mt. Db. Stk. | = t t s 
. """""—-* ** ne eee eee eee weer С К ЕК ЖЕ АЕ see. 
Do. per Gent, Perp. Deb. Steck. an, July : | 1/0/24 | Monte Video Telephone . * |710 00% 
M 4 Gent юу... Jan, uly { 95 0/6 Do. Cent. Pref. „ „„ „ „ % „„ „% „ „ „ „ „46 5 14 6 
Gen. Tract. 6 per Cent. Cum. Pref... ^ a7 T e 6 Natiotisl Ca. Pref. Stock......... РОСА 1074—109 | 5.10 0 
гены Electric action | Ord. женава. . April, Oct ee ee , -6 Do. f. Stock "0101111111010 .. 127 —129 4 13 0 
7 5 per Cent. С - —— 4 6 14 0 Feb, Aug i “9 “* Do. 6 per Cent. Cum. Jo of d абы 10 —11} 5 6 6 
Do per Cent, Deb. Stock.......... 84 5 2 ©! May, Nov | ** | «»! 10 6/0 | Do. Соба ЗА та Ra REL cn 1 11|59 0 
S: Met. Trams. & Ltg. 696 Pref it aga ea s» [ ish 2/6 | Do. Cent. non-Cum. 3rd Pref.. 4 7 0 
De. 4 per Cent. Deb. S „| 67 —71 |512 lan, Juy ß ; | 25. Do. Deb. Stock 3} per Cent. (тей)... 98 —100 3 10 0 
Sunderland Dist. Elec. Trms. 5% 1stMtDb.| 62—67 7 5 0 Jan, July) ·· | +: % 4 per Cent. Deb. Stock (red.) 100 —102 3 18 0 
1 In. bds. withcoups 32 —34 А „Deer. 4 New Yor Telephone Co. 30 yr. el Scrip 1013—1024 T 
Do. t or Lien s.ʻ......»...Ă 1014—1021 4 17 6 | * | | .` 0/7 Oriental eee eer 44 ü ГЕ КҮҮЛҮҮ: il-u 5. 10. 0 
, Bonds with coup. 5 "x. n 89 —91 4 19 0 | ee е | ЖУ y Do. 6 per Cent. - —U eee n 1 1 4 11 0 
| 4 perc Cent Ist Power Но. Obs. 98 —100 5 5: 994) 5 % | Do. 4 рег Cent. Red. Deb. Stock......| 86 411 0 
d ^ ( ар. тудо сатав» E 63 41% Telephone Co. ЕЈ. Евурї 20 5b Stk (red) p. =e { 8 9 
per n „„ „„ „„ „„ ** oe эе „+ n ver eee —— "^ 
Do. Cent. 1: ов. WETPUTITIITTI 79 5 8 0 Jan, July se /6 | Do. 8 per Cent. Cum. Pref. . “see eeeee 4 9 0 
Ё. ic Man A &c. | 4% Do. 44 Deb. St. © р ИМ 103 —105 4 8 6 
Ancho Cable — 4 7 0 ee 74 | А 
EC лабо Nn о ЕВЫ А. Financial, Investment, &c. 
Cuin. F. April, Oct $a | 
Wilcox Ога................. 3 15 5 April, Oct 5з! 3/0 | Elec. & Gen. Investment 6% Cum. Pref...| 25—35 |818 0 
Pref &*.***»-"nuststsettthtustnhtctttttitts 3 16 3 ee E Globe Telegraph & Trust eee eee eee eee 10 —11 5 9 0 
British Insulated & Helsby Cables Ord... 6 9 0| July, Feb | 7 3 Do. 6 per Cent. Prei. . IST121 4 5 6 
6 per Cent. Pre... 410 ? | Jan, July ЫЈ 10 6 Submarine Cables Trust (Cert.) ..........) 1 I 410 3 
CK cix A MEER Cols and Foreign Electric 
n-Houst'n s , t| » 
tish Westinghouse 6 per Cent. Pref..... i | Sa Feb, he * | Railways, Tram &e. 
6 per Cent. Prior Lien Оз. (rd.). 99 —101 | 5 19 0 = 100 5 Anel . 
Cent. Mort. Deb. Stock...... 47 —51 |716 O| Jan, July | * | 5:35 | 8 tine 5% Cum. Ist Pref. ...... — |55 6 
BrushE,Eng. Co. 44% Perp. Ist Deb. Stock 41 —46 | 9 18 O | Маг, Sept | ·· o. 5% Cum. 2nd Pref............. .-| 44-48 5 14 0 
tual 2nd Deb. Stock........ 25—29 15 10 6 ‚ July | E E : Deb. Stock ......... TA 394—92 |47 0 
er's Cable Con. Ord 1091—11 |6 0 C ' July | 108 — рер. Stock ... . . 2 951—971 112 0 
“реи Gent. m atem 5-9 | 4 11 0 ‚ July 5t Auckland Elec. Trams. 5% Deb: (red)... 104 —106 | 4 14 3 
расе es et ud Debs. (red.).. 102 4| 4 6 0| Nov, May | 3 — Electric Trams. Invest. Ord ....| 61—7 4 7 6 
же Хз әй; 2 512 0 | May, Nov| 2й Do. Do аре Cent, Db Prov ТИС uS 7M. 415 0 
r Cent, 1st Mort Deb. red. 104 —107 4 4 0 ч T n у. Сегїз....... = 
8 ) Telegra 225 9—1 éll 9 Mar "un . | British fumbia EL. Rly. Df. Ord. .....: 139 —143 | 12 0 
{| Ве Ip) Teleeraph Or. КР laete. Do. Pref. Ord. Stock 117 —121 415 0 
e. А ee 7 0 0 August М Do. 5% Cum. Perp. Pref. Stock...... 109 —11! |4 10 O 
ated Signal Coo... 1-1 € 12 0 April Oct . Do. бот Cont, Ist Mort. Debs. ооо... 102 —]04 4 7 0 
H 6 per cent. Cum. Pref. тҮзҮҮ — 6 8 0 April, Oct фе | Do. ancouver Power Debs. "IP 101 —]04 4 6 6 
0 Tompon & ро (Nos. 1 to 85,000). "nn 15 0 0 ап, July .. | Do. 96 Perp. Con. Deb. St. "m 101 —103 4 2 6 
5-рет Cent. Ist Mort. Debs. (red.). 88—91 5 10 O| Tan, July | ~ Buenos Ayres Lacroze Trams Ist Mt. Db. 95—97 5 2 6 
— & Tmin 1—11 ab ar, Sept | ; Buenos Ayres Port & City Tram, Ist Mt. 
pan Koo. а EV p P cam Eon Iii 2 3 Oo Spt.. | 12 ro K 91-94 |6 7 9 
per Cent. Cum. ret N {їй Set... 20 Calcutta Tramways (1 to 137,610)........ 4—4 |4 4 3 
er Cent, Deb; Stock... i 99 —102 | 4 8 0 | Jan, July 2/6 | Юр. о UE m. rel. 4—5 5 оо 
an United учы SK) (£3 pd.)|  4—5 A I Aug | ~ 1/4196 | 44% Ist Deb. Stock (red)) 98 —101 | 4 9 0 
Do. (s paid) М» pensas даўа» paces 1 E 9 3 0 | Feb. Aug . ? caps Electric Tram Shares it T 
Do. 4 per Cent. Mort. Deb. Sipek (red.) 64 —65 |546 0 | June, Dec | 68 1/3 | City of Buenos Ayres Trams Co, (1904) Sh.“ 5—5 4 7 С 
Do. 5 per Cent. 2nd Deb. Stock...... 8 —84 5 19 0 ar, Sept B Do. ре сна Deb. Stock.......... 27 —100 | 4 0-0 
Edmundson's Elec. Corp. Ord........... cf - an, July — Ў Coman fr. удеу л ist кер PO 96 —9 5 10 
6 Cent. Cum. Pref. ........... ei | es | ectric Traction of Hong Kong 5 per 
Bo 41 pe cent. Ist Mort. Deb. (red.) . 70 —73 6 3 0 Tan dv 72 | Cent. Ist Mort. Debs. ................ 79 —82 6 2 0 
ic EE , Mdb һы 5% | Havana Elec. Ву. Con. М. 5% $1,000 80 
„рег Cent. Cum. Pref........... | ich 10 4 0 ры | b rp „ 941—971 5 2 6 
Agere Ou Gent. Perp. Ist Mort. Debs... 61 66 6 ! 0 an, July he 1 á Kaleoorlie lec. Tr ams Sh. „„ „eee eee eee a as 
Ferranti td. 5 per Cent. Ist Mt. Db. St 64 —69 7 5.0 A I 5 Do. SperCent." A" Deb. Stoc... 951—973 5 2 6 
General Electric (1900) 595 Cum. Pref. 71—8 6 1 6| June Dec | ·· 6% | Do. per Cent. B Ditto 74 —78 3 17 0 
Do, 4 per Cent. ist Mort. Debs...» «+. 83 412 0 ar, Sept | > 5 Lisbon Elec. Trams. Ord. .............. 1-1 4 0 6 
Henley’s Telegraph Works Orth des 121—134 | 5 14 0 | Feb, Абе Do. & per Cent. Cum. Pref. .......... 1#—1й| 5 5 3 
Do. dera Sarg Nee nb —5 1 4 3 6 Feb, Aug T Do. SperCent. Reg. Mort. Debs. ...... 100 —104 | 4 16 0 
Do. Jom d^ ese Deb. Stock 1051—1074 4 3 6 | Mar, Sept | 107 | 595 | Madras Elec. Trams. 5% Deb. Stk. ...... 98 —100 |5 0 0 
india dier Gut. Per, Ас. Works....| 15116 |6 5 O| Feb. Aug | 15 56? „Manila Elec. Ry. $1,000 Cold Bonds 95—97 |5 2 6 
Do. 5per Cent. Cum. Frei ta —11 411 0 й. | 101 $i} | Mexico Trams Co. Com. St. ............ 1311—1334 4 12 0 
Do. 4 per Cent. Debs. (red.. | 39 —101 | 3 19 O | April. Oct | - 5% | Do. Gen. Con. Ist Mort. 5% Gold Bá. 311—994 5 0 6 
National Elec. Construction Co. ........ i vx April ...| + 9$, | Do. 69550yr. Mort. Ваз... .......... 964-98} | 6 1 € 
Richardsons, Westgarth & Co., Ltd. Ота. 42—33 x Ner vel v t. 4% | Montreal St. Ry. Sterling 4j per Cent. 
Do. 6 per Cent. Cum. Prei. i— s Mix, Nor| =: Debs. (1922) (Nos. 601 to 2000) ........ 101 —103 4 7 6 
Do. 4% per Cent. Perp. Deb. Stock... 80 —85 |5 6 0 jan, July | >: t. 44% Бо. до. (Nos. 1 to 4600) ........ 102 —104 |4 6 6 
Simplex Conduits Ord. ................ 14 se | NS .. ^d 0/6 | Perth Elec. Trams Ord. ................ | EE: 613 4 May. КЕ 
. 6 рег Cent. Cum. Pref. .......... 5 —5} l| * XV | 5 Do. Ist Mt. Db. тше ЖАР a PRESE 101 —104 | 4 16 O | Jan, July d + 
Telegraph Construction & Maintenance. . 3551—37 418 6 | Mar, July зэ E 3/0 | Rangoon Elec. Trams & Supply Co. 6% 
r Cent. Deb. Bonds (1909) . 100 —102 | 3 !8 0 | Jan, July zu . AA ² i'... | 51—6 5.00 as "8 .. 
Vickers, Sons & Maxim, Ltd., Ord........ Ai 21—2& | 4 6 €| n" 2% . (44% | Do. 4% Ist Mort. Deb. Stk. ........ | 99 —101 | 4 19 0 * es | oe 
Do. 5 per Cent. non-Cufn. Preference.. 1 —] a? 4 4 3 Ly. | 81 Rio Janeiro Tram, Lt. & P. Co. """" n t! |A non | 96 —=97 4 2 6 | 
Do. 5 per Cent. non-Cum. Preferred |11 —111 | 4 1C 0 E 112 | 5% Do. 30 yr. Gold UN вране равай 96 —97 5 3 0 | 
Do. 4 per Cent. Ist Mort. Db. Sk. (red) 101 —103 | 3 :7 9 | June, Dec | 8. % | Do. 50yr. Мї.Впдз................ 881—891 | 12 0 
| Do. 4} рег Cent. 2nd Mort. Deb. (red.) 104 —106 | 45 0 fone Dec | 1051! 105} 1 | Sao Paulo tramway, Light & Power Co.| | 
842 Do. 5 per Gent. 3rd Mort. Debs Scrip.. -| 105 —107 | 4 13 6| s | 100}, 106 ТОО Stock 2..5 ese s ee i944 —156 |6 8 0| 
10 8% | 68 White & Co. 6% Cum. Pref ........ 94—104 |7 12 0 | 55 | гә bl 5% | Do. 5 r Cent. Ist Mt. $500 Db. ...... | 101 —103 | 4 17 0 
MIS illans & Robinson Ord............... е Apr, Oct . | i. {100 44% | Toronto Ry. Co. Ist Mt. 4% Ster. Bonds 102 —104 |4 7 6 
5 1/6 | Do. 6 per Cent. Cum. Pref........... | A ас 9 0 O| Apr, Oct | | d 
ж 4% | Do. 4 “с [st E Debs....... | 68 — 5 9 0 | May, Nov | Colonia! EH eT — 1 
. | у 
10 | 
| Amazon Telegraoe kk і 2a une, Dec Y 3 Adelaide Elec. S'pl vy Cu Pr.. 
100 595 | Do. Sper E 1 . 100 —102 418 0 | Jine Dec | + | 80 Bombay E.S. Pea ee a el рут | 10 — 8; 8 4 8 
Ec 27/6 tAnglo-American ...............+++++.. | 58) о} |5 3 F, My, Ag, N 2. 44% Do 4j rer Cent. Deb. Stk. (red) | 93—95 |4 15 6 
| fDo. Preierrgdgg g | 991—1001| 5 19 0 F, Mv. Ag. N 001 .. 8% | Do. 8 per Cent. 2nd Mort. Deb. Stock. 351—971 4 17 6 
St 25/0 Do. Deferred ....... . . g. nnn | 17§—18} 2 2 5 F. My, Ag. N 18% 2 5 3/3 | Calcutta Elec. Supply Ord. ............ | ei- |6 3 0 
St. | 4% | Commercial Cable 4 per Cent. Deb. Stk.. 864—884} | 4 10 6 Ja, Ap.. 0 871 86 2 | Canadian Gen. Elec. Co. Com. St.........| 118 —121 5 16 8 
10 6/0 | Cuba Submarine Ord. ...,.............. | 84 —91 | 6 10 0, Feb, Aue ne Do. 994 Om. FF | 119 —122 | 5 14 9 
10 10/0| Do. Preference 10 per Cent. | 161—174 | 5 11 3 | Feb, Aug lei .. {100 5% | Castner Flectrolytic Alkali Co.(of USA) у, 
2 2/0 | DirectSpanist Ога..................... | 3 —3} 5 14 O | April, Oct e Si | / Бажа: | 99—103|417 6 s 
5 5/0 Ро. 10 per Cent. Cum. Pref........... 8 —8} |518 0 | April, Oct | | .. [500| 5% | Elect. Development Co. of Ontario 81 —8A 5 19 0 
$0 4% Do. 4j per Cent. Оер. ............... 100 —102 4 8 O| Jan, July T % | Elec. Supply Co. of Victoria 5 per Cent. 
20 4/0 | Direct United States Cable 131—144 | 5 16 O ja, Ap, Iv. O 131: Fro o o ыр: 89 —92 85686 
100 4495 Direct West India Cable 44% RE. Db. а). 994—1014| 418 6 | June, Dec = T .. | Indian Elec. Sup. & Trac. COO. 11—11 
St. 25/0 Eastern Ordinar7 eee 135 —138 5 1 0 Ja, My, Ју,О !36}! 1351[105 114. | Kalgoorlie Elec. Power & Ltg. Ord. ......| IH Me 
St. 17/6 Do. З} per Cent. Pref. Stock.......... | 86 —88 |4 0 € JaMy,Jy,O 881 871 10/7: Do. 6 per Cent. Cum. Pref. .......... st [32.6.6 
St. | 4% Do. 4 per Cent. Mort. Deb. Stk. (red.) . 1024—1044 3 16 C | May, Nov | 5% | Madras E. S. Corp. 5 per Cent. Constn É | 
St. 2/6 Eastern Extension | 124-13 |5 8 6 | Ja, Ар,)у,О 125 P Cͤͥͤͤͤ —ů—ͤ— 21—21 9 2 0 
100 4% Оо. 4 per Cent. Deb. Stock .......... 101 —103 | 3 17 6 Feb, Aug St. | Melbourne E. S. Co. 6%Cum. Pref. ...... 33 —38 
25 4% | Eastern and S.Af., 4% Mauritius Sub. Debs 100 —102 | 4 18 0 | May, Nov | ·. | .. „ Do. 5% Ist Morte. Deb. Stock. ...... 92—94 |5 6 9 
12 5/0 С.М. (ot Copenhagen), with Coupon 78 . 291—301 | 6 1 Э | Jan, July Mexican Elec. Light Co. 5% Ist Mort. 
'V? 44% Halifax & Bermuda 44% Ist Mt. Db. (red.) 99) —1014) 4 8 6 June, Dec Gold Bonds corra cea " TO | 83 —85% 517 9 
- 12/6 Indc-European .................+.+. 52 —54 E 2 0! May, Nov Mexican Lt. & Power Co. Com. St. 225 741 —76l | 517 6 
100 34 М. ra, Companies Common 92 —94 |4 5 О J, Ap. Ју,О Do. 5% ist Mort. Cold Buda . 90 --91 |5 10 3 
M $; o. f Ar wipe бы ө фа ЛЭ гадай“ een ses 77 —92 |417 o Ja,Ap,Jy,O Montreal Lt. Ht. & Power Co. Cap. St. ....| 135 —139 | 4 17 0 
: .. Ma Wireless Teleg. Gb: is n Н — ii * April River Plate Electricity Co. Ord 18—1H 417 9 
100, 4% Pacific & E: irope'n Tel. 4% Guar. Dbs.(red.) 98 —100 4 0 0 une, Dec Do. брег Cent non-Cum Pref 1 . 5 4 6 
2} 1/3 West Coast of America.. 11—11 |3 14 0 us TEN Do. 5per Dent, Del Sided асаа | 1021—1044 43 0 . 
100 4", Do. 4 per Gent. Ов05 22... ac cue wee 98 —100 |4 0 0 Jan July . zi R 8 Ele . Co. 6% Pret. (1-20, 000 4 
lO .. West india & Panama Г „ i!— | Мау Nov 43 | \ Do 2 d! e: 6—6 4 12 0 
10 % Ds брег Cent. Ist Prei 6{—9{ |610 о May, Nov | 8i .. Shawinigan, F i e m 113 
00 20/0 Оз. 6976 And Frei. eere елаве 8 —9 613 4 May Nov Do 5 per Cent. Bds. | 2 | 212 0 
or 2/8 Pa 38 pe Cant n 1004—1021 4 17 6 Jan, July | Do. 4) Per Con. Mt. 001901280 Бу! 10 е 
St 4% | Do 4 per Cent. Deb. Stock кзы» |, 131—141 | 4 !8 0 Ur. In. N. D Toronto Power Со. 44% Db. St. ........ | 101 —103 7 6 
= so re aa (>ы реи a c 8. е? лы Eri. mu zi 101 —103 3 17 6 June, ‘Dec | 1021 101 | Victoria Falls Power Co. Pref. (1 to 808.000 я — Я 5 4 6 
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The Ilgner Patent. 

THE judgment of Mr. JUsTicE PARKER in regard to the 
Ilgner patent emphasises the fact that inventors often do 
not realise what they have invented. A certain result is 
obtained, the details of the device are described (more or 
less) in a specification, but the inventor fails to analyse the 
whole proceeding, and to find out what he really requires 
to get his results. Consequently, in due course, when the 
validity of the patent comes to be decided in a court of 


law, it is not always easy to decide what the inventor 


knew. This is rather the case with ILGNER. For example, 
an essential feature of the Ilgner device is that the motor 
of the motor-generator should have a decided variation of 
speed between full load and no load. Yet the means of 
obtaining such a variation of speed are not clearly set 
out. Also the combination is described as being valuable for 
the starting up of rolling-mill motors, whereas it is really 
just as valuable in continuous running where the load is 


fluctuating rapidly. 


)))!!! Tv EI а ME CE END MI 


IN this particular case it was necessary for Mr. Justice 
PARKER to decide whether there was really any invention 
in the patent, or whether it was practically common 
knowledge requiring no inventive skill. On the one hand, 
we have a flywheel, the capabilities of which for storing 
energy and acting as an accumulator have been known for 
very many years. Оп the other hand, we have the Ward- 
Leonard system, which gives an economical means of 
varying the pressure supplied to a motor, but does not give 
any reserve energy; the original object of this method was 
the economical driving of electric trains, in which no 
reserve energy was required, and it was merely a 
question of large torque for starting heavy masses into 
motion. If, now, the flywheel be combined with the 
Ward-Leonard system the Ilgner system is obtained, and 
we have a combination which not only gives economical 
regulation but a large reserve of energy which can be 
called upon for short intervals of time. Thus, a smaller 
motor may be used for the motor-generator than would be 
otherwise possible, and the fluctuations in load are not 
transmitted back to the generating station. As to whether 
the combination of these two well-known ideas constitutes 
а true invention is a matter of opinion ; Mr. Justice 
PARKER has given his judgment adversely. We doubt if 
this view will be generally accepted, as the combination 
enables a great extension of electric driving, which would 
otherwise be impossible, and in the opinion of many engi- 
neers this has led to new results; though it will be ad- 
mitted, as stated in the judgment, that the reason why 
the electric driving of rolling mills did not take place 
sooner was really because electricity supply was not sufti- 
ciently developed. 


ccm oe 


Home Office Regulations. 

THE interpretation of technical regulations is not always 
easy for those who have to comply with them, and official 
explanations are frequently sought. We are, therefore, 
pleased to draw attention to a Memorandum which has 
just been issued by the Home Office in regard to the new 
Regulations for the generation and use’ of electricity in 
premises under the Fi actory and Workshop Acts, 1901 and 
1907. It will be remembered that thése Regulations were 
issued, after revision following a report by Mr. JAMES 
SWINBURNE, a little more than а year ago, and came into 
force for all installations on January Ist last. The pre- 
sent Memorandum, which has been prepared by Mr. G. 
Scott Ram, Н.М. Electrical Inspector of Factories, explains 
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the effect of these Regulations and the exemptions allowed, 
and it should prove valuable in removing any doubts as to 
the scope of the Regulations and to the best means of 
complying with them. Moreover, attention is called to 
undesirable apparatus and to the failures which may result 
from the use of such equipment. As an instance, we may 
mention Mr. RAM's condemnation of many double-pole 
switches in which the handle is brought through a slot in 
the cover. On the other hand, the type in which the handle 
fixed to a spindle is wholly outside the case has distinct 
advantages. Again,as to the necessity of switches being con- 
structed so that they cannot be left in partial contact, this is 
shown to be particularly important in the case of multi-pole 
switches, since although instruments may indicate that 
the cireuit has been broken, pressure may still be left on 
one or more conductors if all the blades of the switch have 
not completely opened. Some months ago considerable 
discussion took place on the requirement that the lamp- 
holder in a portable fitting should not be in metallic con- 
nection with the guard or other metal work. lt was 
suggested that the word “not” had crept into this Regu- 
lation. This, however, is nut so, as we pointed out at the 
time. Mr. Ram's remarks on portable apparatus are of 
particular interest, since it is frequently with this kind of 
apparatus that fatalities occur. As will be evident from 
our abstract elsewhere in this issue, the Memorandum is 
particularly opportune in view of the contemplated revi- 
sion of the Rules relating to the use of electricity in mines. 


serta а 


Utilisation of Waste Heat. 


THE progress that has been made in utilising the 
waste heat of coke ovens and blast furnaces in connection 
with electric power supply is being watched with consider- 
able interest by electrical engineers in this country and 
abroad. Little information has, so far, been published as 
to the results obtained ; but, judging from the chairman's 
remarks at the recent annual general meeting of the Waste 
Heat & Gas Electrical Generating Stations (Ltd.), when a 
very satisfactory report was presented, there is little doubt 
that the operation of waste heat stations is proving very 
profitable to all concerned; in fact, the chairman remarked 
that it had been amply proved that it was impossible for 
the owners of waste heat to utilise such heat economically 
without the co-operation of the power companies. Although 
in the past the value of the waste products was recognised, 
the lack of a market for any power produced restricted 
development. Now, however, that the mains of the large 
electric supply companies cover such an extensive area, 
Ле disposal of surplus power is thereby facilitated, so 
here is little doubt that waste heat will play in future an 
mportant part in the generation and distribution of elec- 
ric energy. 


Tramway Fares. 


From the point of view of simplicity much can be 
aid in favour of a uniform fare of 14. ou tramway 
ystems of small, or even medium, size; but if adopted on 
n undertaking of the size of the London County Council 
ramways, such a tariff would inevitably lead to financial 
isaster. According to the Press reports, however, Mr. 
онх Burns stated at a political meeting on Saturday last 


that *it would be possible, if we had any other men but 
the friends of the railway and omaibus companies at 
Spring Gardens, to have a penny maximum universal fare 
everywhere over London, with halfpenny stages as at 
present." For the past three years the average receipts 
per passenger on these tramways have amounted to 1:05d., 
whilst the number of passengers paying a fare of one half- 
penny is now one-fourth of the total traffic, so that with 
a maximum fare of 1d. the average receipts would prob- 
ably be less than 0-9d. per passenger, or a reduction of 
about 15 per cent. on the existing figure. The present 
financial position of the London County Council's tram- 
way undertaking is not such as will permit of any concession 
in the way of lower fares; and the efforts of the Council 
should rather be concentrated on providing an adequate 
reserve fund than on lowering fares, for at present the pro- 
vision for depreciation is open to serious criticism. The 
adoption of a universal penny tramway fare all over 
London would also spell disaster for competing forms of 
locomotion, which already feel the rate-aided competition 
of the tramways very keenly, though we can scarcely 
expect this phase of the question to interest “ progressive ” 
members of the Council. Further, an examination of the 
traftic returns of the railway and omnibus companies shows 
that the fares at present in vogue are not sufliciently 
remunerative for undertakings conducted on sound business 
lines, so that we hope no foolish effort will be made in the 
direction indicated by Mr. Burns. 


— 


A New Society. 

LAST summer a public meeting was held at Johannes- 
burg at which it was decided to inaugurate an Electrical 
Engineering Society for that part of the world, and now 
we have received a copy of the rules of the newly-formed 
South African Institut» of Electrical Engineers, which is 
the outcome of the movement, with an intimation to the 
effect that this is the only society connected with the 
electrical profession in South Africa. "We can scarcely 
admit that this is so. The Institution of Electrical 
Engineers have for many years had a local section at Cape- 
town. This does not seem to have been very active, but 
there are probably not very many members of the pro- 
fession in Cape Colony. Why a local section has never 
been formed at Johannesburg we do not know ; but it is 
certainly a little unfortunate that а new society should 
have been formed when, it appears to us, one of the older 
societies could very well have filled the gap. Possibly 
distance proves to be a difficulty. We should have 
thought, however, that this might be overcome, and would 
be worth doing when account is taken of the fact that 
members of the Institution have the great advantage 
of having the Institution's publications in whatever part of 
the world they may be, in addition to any * Proceedings " 
belonging essentially to the local section. 


— ea —-— ————- 


Personal — The appointment of Mr. Charles Bright, 
F.R.S.E., as consulting engineer to the Commonwealth of 
Australia, has been notified bv the Commonwealth Govern- 
ment. Mr. Bright has for some time acted as electrical 
adviser to the Commonwealth in respect to wireless telegraphy 
and other matters. 
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Magneta Electric Time System. — 4 Correction. — We have 
a correction to make with reference to the paragraph concerning 
the Magneta Electric Time System, included in the abstract, 
in our issue of the 18th ultimo, of the Paper read at the Insti- 
tution of Electrical Engineers on “ Electric Time Service." This 
we propose to deal with next week, as full particulars of the 
system are not vet in our hands. 

The Kearney High Speed Railway.—On Wednesday last a 
demonstration of this tvpe of railway was given at the Crystal 
Palace by the inventor, Mr. E. W. C. Kearnev, on a 200 ft. 
model track. In our issue of June 19, 1908, we gave a de- 
scription of thesvstem and of the benefits to the public at large 
which the inventor hoped would accrue from its employment. 
As a result of our inspection of the model at the Crystal Palace 
we find that in matters of detail things are much as they were 
18 months ago. The inventor still hopes bv means of his 
switchback arrangement to reach a speed of 50 miles an bour 
in 20 seconds from starting and without discomfort to the 
passengers. He has mapped out a railway from the Crystal 
Palace to Cricklewood. with a branch from the Oval to the 
Strand, which he proposes to work on this system, but Parlia- 
mentary powers have not vet been obtained and we must be 
forgiven the feeling that the scheme seems just slightlv nebu- 
lous. Of the engineering details and problems which Mr. 
Kearney seems to wave aside all too lightly we зау nothing, 
but we are afraid all the difference will be found between paper 
and cold steel, to sav nothing of passengers. 

Cambridge Graduates in Engineering.—Early in 1909 the 
Appointments Board of the University of Cambridge causcd a 
return to be prepared showing the employment at that date of 
all those who had graduated in honours in engineering since 
the establishment of the Mechanical Sciences Tripos. In order 
to procure materials for this return a circular was issued to all 
those graduates whose addresses were known, asking for par- 
ticulars of their then employment and also of the practical ex- 
perience which they had had, and for certain other informa- 
tion. In the returns thus made it appears that since 1894, when 
the Mechanical Sciences Tripos was established, and in which 
vear seven candidates obtained honours, on the average 30 can- 
didates per annum have obtained honours, while the standard 
represented by the examination is rather higher than it was at 
first. The number of those appearing in the honours list in 
the years 1891 to 1906 inclusive was 262, of which 133 belonged 
to the vears 1902 to 1906. The return prepared by the board 
included also the year 1907, but the graduates of that vear 
have been left out of this analvsis because in most cases they 
were still employed as apprentices when the return was made, 
and had not, therefore. finished their education. In 176 cases 

out of the 252 the board obtained information, and it appears 
that the employment of graduatesat the beginning of 1909 may 
be roughly classified as follows: Directors or partners in manu- 
facturing concerns 10, partners in consulting engineering firms 
14, subordinate positions in manufacturing firms (ranging from 
draughtsman or works manager's assistant up to works 
manager) 49, assistants to consulting engineers 9, professors 
or heads of teaching institutions 6, assistant teachers 17, in 
service of Government, municipalities or railway companies in 
the British Isles 12, Government engineering services abroad 
28, miscellaneous 31. It is pointed out that the average salary 
of the men emploved by manufacturing firms is about £200 
and in teaching institutions about £400. A man of 29 em- 
ployed in the Government service would receive about £460. 
It must be noted, however, says the report, that while the 
‘pay is at first better in the teaching profession it is not so good 


in the long run. 
Cable Interruptions and Repairs. 
Date of Interruption. Date of Repair. 
Assab —Perim .............. July 8,1909 ... — 
Dakar—Conakry ............ Aug.19,1909 .. — 
Balik Papan—Kwandang... Nov. 1,1909 ... = 
Tourane—Amoy ............ Dec. 27, 1909 ... — 
Lagos—Kotonou ............ Jan. 3,1910 ... Feb. 16, 1910 
Fantaradja—Macassar ...... Jan. 19, 1910  ... — 
Paramaribo—Cayenne ...... Feb. 28, 1910 — 


Perim—Obock ............... 


Feb. 22, 1910 ... — 


New Submarine Cable.—It is announced that the Com- 
mercial Cable Co. are about to add to their system another 
trans-Atlantic cable, making the sixth cable operated by the 
company between Europe and America. 


Royal Society.—Among the 15 candidates that have been 
selected by the Council for election into this Society, the 
following are connected with physics and engineering: Dr. 
L. N. G. Filon, Mr. A. Fowler, Dr. J. A. Harker, Prof. B. 
Hopkinson and Mr. F. Soddy. 


Mr. L. N. G. FiLow is assistant professor of mathematics at University 
College, London. In recent years he has published a number of Papers 
dealing with optics, especially dispersion and double refraction, treated 
from a mathematical point of view. 

Mr. А. FowLER is assistant professor of astro-physics at the Imperial 
College, South Kensington. He was a member of the British Govern- 
ment Eclipse Expeditions in 1893, 1896, 1898 and 1905. He has pub- 
lished a large number of Papers dealing with astronomy, with special 
relation to solar and stellar spectra, and in connection with chromo- 
spheric lines and spectroscopic work generally. 

Dr. J. А. HARKER is senior assistant in the physics department at the 
National Physical Laboratory. He has made a large number of deter- 
minations on the melting points and specific heats of metals 

Prof. BERTRAM Hopkinson has been professor of Mechanism and 
Applied Mechanics at Cambridge University since 1903. His name has 
recently been connected with research on gas engines, on which subject 
he has published several Papers in the“ Proceedings" of both the Insti- 
tutions of Civil and Mechanical Engineers. 

Mr. FREDERICK Soppy is lecturer on physical chemistry and radio- 
activity at the University of Glasgow. He is well known for his re- 
searches on the subject of radio-activity and has published numerous 
Papers in scientific journals which deallwith this subject. 


Some Phenomena of Magnetic Disturbances at Kew.—At 
a recent meeting of the Royal Society Dr. C. Chree, F.R.S., 
read а Paper on this subject. The investigation was a con- 
tinuation of that published in the “ Phil. Trans.," Vol. 208, 
p. 205, and discussed the diurnal inequality of Kew magnetic 
declination derived from 209 of the most highly disturbed 
days of the eleven years 1890 to 1900, and the correspond- 
ing phenomena for the same days in the other magnetic 
elements, It was shown that the irregular changes that 
formed the most obvious feature of magnetic storms were 
accompanied by large regular diurnal changes, which were 
specially striking in the vertical force. In this element the 
disturbed days referred to above gave a regular diurnal 
inequalitv, whose range in the average month of the year was 
about four times that given by the Astronomer- Royal’s 
„quiet days. The influence of the hour of the day on the 
character of the disturbance was visible even on casual inspec- 
tion of the vertical force curves. When disturbances lasting 
only а few hours occurred in the late afternoon, there was 
almost invariably a rise in the force; whereas when they 
occurred in the early morning there wasa fall. Besides deal- 
ing with the analysis of the diurnal inequalities derived from 
the disturbed day curves, the Paper discussed some new 
phenomena observed in the aperiodic changes of the magnetic 
elements. 


Illumination, Natural and] Artificial.—At the beginning of 
his second lecture on this subject at the Royal Institution on 
Thursday, February 24th, Prof. Silvanus P. Thompson drew 
attention to the dependence of light on certain laws, a depend- 
ence which explained [many recent improvements that had 
been made both in gas and electric lighting. He summarised 
the researches of Tyndall on radiation, and showed how, by 
means of the thermopile, Tyndall had investigated heat rays 
in the spectrum. Typical spectrum curves for light from the 
sun, an electric arc, and а glow-worm were shown on the 
screen, and it was pointed out that in the first two cases by 
far the greater portion of the energy was in the non-luminous 
section. These curves had been determined by Langley by 
means of the bolometer. In the case of the energy curves of 
the sun the peak occurred near the middle of the spectrum, 
and the wave-length became shorter as the temperature rose. 
It was pointed out, however, that all the usual calculations 
were made on the assumption of a perfectly black body, from 
which there could be no radiation, and on this assumption it 
was stated that the predominant wave-length was inversely pro- 
portional to the absolute temperature. Though this statement 
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was not quite true, it was near enough, and all the improve- 
ments that had been attempted in light had been towards 
bringing the predominant wave-length into the luminous 
portion of the spectrum. The light in the case of gas was due 
to the heat, and the lecturer drew attention to Welsbach's 
invention of the incandescent mantle by means of which the 
radiation from the gas was brought into the visible region of 
the spectrum and the light given thereby considerably increased. 
Grouped round the lecture table were many examples of 
modern gas lamps and electric flame arc lamps, and the 
lecturer turned to the practical side of the question to explain 
the various details of the lamps, showing how in every case 
increased. illumination was obtained by bringing а portion of 
the heat energy into the luminous portion of the spectrum in 
accordance with the rules laid down above. Examples of metal 


filament lamps were also shown, as well as of the mercury vapour 
lamp. 


Ascension-Buenos Ayres Submarine Telegraph Cable.— 
The Telegraph Construction & Maintenance Co.'s c.s. Cambria" 
will leave London on the 10th inst. for Buenos Ayres, to lay 
the river section of the new Argentina cable for the Western 
Telegraph Co. On the 12th inst. the с.з. “ Colonia" leaves 
London for Ascension to lay the deep sea section of the cable. 

Water Power in Canada.—In his inaugural address at the 
first annual meeting at Ottawa, Canada, of the Commission 
of Conservation of the Natural Resources of Canada, re- 
centlv constituted by the Dominion Government, President 
Clifford Sifton stated that it was roughly estimated that the 
water-powers of Canada capable of possible development 
amounted to. 17,000,000 H. p., and were probably much greater. 
The present development was only about 511,000H.p. The 
object in the creation of this Commission by the Government 
is the conservation of Canada’s natural wealth of water, mine 
and forest, to be accomplished by study, investigation and 
bv advice, the Commission being in no sense executive or 
administrative. 


Tests on an A. E. G. Curtis Turho-Generator.—The “ Revue 
Universelle des Mines et dela Metallurgie" gives the following 
results of tests carried out by the Berlin Boiler Inspection Co. 
on an A.E.G. Curtis turbo-generator having a normal output 
of 4,000 kw. at 1,500 revs. per min. and a frequency of 50. Each 
test occupied one hour, readings being taken every five minutes 
on the turbine, every 24 minutes on the instruments measuring 
the main current, and every 10 minutes on those connected 
with the exciting and condensing plant. 
Particulars of Tests. 


— 


Number of nozzle valves open T 1 1 2 2 
Effective steam pressure | | | | 
Ib.- sq. іп. 1824 1858 , 180°8 180:8 1792 |1792 
Steam temperature ...... F. 633 655 | 632 6265! 646 | 662 
Vacuum (barometer \ | | 
—'169 mm). . . рег cent. 982 980 | 981 | 981 | 976 | 973 
Power. | | | 
Three-phase current at ter- | | | | 
minals ..................... kw. 2,200 2,256 5,240 3,247 4, 232 4,239 
Excitation (continuous cur- | | | 
FONG) «issues ax a kw] 99 9˙9 111 111 127 127 
Total (three-phase+ continu- | | | 
VVV Кж. 122099 22459 3251-1 3258-1 424477 42517 


Absorbed by condenser* kw. 
Three-· phase output less | | | 
condenser power kw.|2142°7 2177-4 3180:8 5187:8 11691 
Steam Consumption. | 
Reckoned on three-phase | | | | | 
power. Ib. per kw.-hr.| 1190 1175 1210 1201 121111197 
On (three-phase + continuous | 


575 586 592 592 629: 594 


41196 


power) . Ib. per kw.-hr.|1L:86 11-70 12:07 11:97 1210 11:92 
On (three-phase less conden- | | 
ser power). . Ib. per kw.-hr.| 1220 12:08 12:50 1224 1231 ' 12°16 


On three-phase power: re- | 
duced to steam at 300°C | | 
(2572 Е) and 95 per cent. | | 
vacuum . Ib. per kw.-hr.! 13°20 15:19 1334 1319 1341 13540 


1 per cent. vacuum — 1:5 per cent. steam consumption. 
10:8 F. superheat = 1:0 per cent. steam consumption. 
This power represents that required by the air pump and by the 
circulating pump (the suction lift being 1571 ft.). 


Wireless Telegraphy at Panama.—lIn a recent issue of the 
“Electrical World” it is stated that wireless telegraphy has 


rendered very satisfactory service in the transaction of busi- 
ness in connection with the quarry and rock-crusher operations 
along the canal. 


The earth connection is made by means of 
16 copper plates, each 3 ft. x 6 ft. in size, sunk in the bed of 


the Porto Bello reservoir. The/mast will support an aerial 
320 ft. in circumference The station is equipped with an 
improved type of De Forest apparatus, including а duplicate 
set of tuners, which not only furnishes an instrument in reserve, 
but also permits the transmission of messages from both 
instruments at the same time, provided the radius in which 
one operator is working is outside the radius of the other. 


Current Topics. | 
Subjects of current interest dealt with in this issue include 


the following :— 


Dr. W. Н. Eccles contributes an article on ‘‘ The Radiation from 
Directive Aerials in Wireless Telegraphy." criticising the article by 
Mr. L. H. Walter which appeared in last week's issue, and supporting 
Artom's method of directing radiation. | 


Mr. W. Dubilier contributes an article describing the latest form of 


Collins’ wireless telephone apparatus as used in the United States. | 


Mr. H. H. Broughton describes the equipment of the Brighton 


Technical College, drawing particular attention to an alternator for 
experimental purposes. 


The Home Office have issued a lengthy memorandum explaining 
the effect of the recent Regulations for the Use of Electricity in | 
Factories and Workshops. 

The Home Office have also issued a revised set of Regulations 
controlling the Use of Cinematographs. 


We complete the abstract of а Paper read recently by Mr. Lee 
Campbell on ** Modern Automatic Telephone Apparatus " before the 
American Institute of Electrical Engineers. | 

We give an abstract of an original communication to the Institu- 
tion of Electrical Engineers by Mr. Lancelot W. Wild on '' The 
Direction, Production, Measurement and Effect of Variable Wave- 
Form." 

Blackpool Corporation have applied for sanction to a loan of i 
£6,000 for cable extensions, Southampton Corporation for permis- 
sion to borrow £3,000 for mains and services, and Fulham (London) 
Council for £6,880 for mains extensions, &c. | 

Rosario Electric Co. have accepted an offer to ácquire their 
undertaking. 

Hampstead (London) Borough Council have decided in favour of 
adopting metal filament lamps for street lighting in place of the 
present gas lamps. 

The Glasgow Postmaster has issued a statement in regard to the 
working arrangement between the Postmaster-General and the 
National Telephone Co. in regard to telephone extensions, &c., m 
Glasgow. | 

Legal.—An important judgment was delivered by Mr. Justice 
Parker in the action recently tried to decide the validity of Letters 
Patent No. 7188 of 1902, for Improvement in Means for the Control 
of Electrically Driven Reversible Rolling Mills." The judgment was | 
in favour of defendants, the Electric Construction Co., who denied 
infringement. and contested the validity of the patents on various 
grounds, chiefly want of subject matter. The patent was known 1n 
the industry as the Ilgner patent covering the flywheel type of driv- 
ing. The judgment was very exhaustive. 

Companies’ Meetings, Reports, ꝙ e. At the meeting of the Aberdeen 
Suburban Tramways Co., on Tuesday, the Chairman announced that 
the directors had accepted the offer of the Corporation for the supply 
of electrical energy. | 

At the meeting of the South Metropolitan Electric Light & Power 
Co.. the chairman gave particulars of the progress of the ше , 
and of the steps taken to develop the demand for electricity supply 
for private lighting and domestic purposes. 


— 


INSTITUTIONS AND SOCIETIES. 


Боул, METEOROLOGICAL SoctErY.— This Society held m d 
meeting out of London on Wednesday, February 23rd, in the d 
Laboratory of the Manchester University ; the President. ш 
Mellish, being in the chair. Dr. Hopkinson, the Vice-Chan , 


BENED ( 


«1 =o & 


— 


PEEL “aa 5 — a- 2 =“ с — 


COUPER 
— ͤ ꝗ—— d 


ue of th, 
ЖЕТ 


lot of. bus: 
Ут opetation: 
hy Means g. 
i the bed Di 
T dn де 
ed with ar 
r a duplica” 
tm reserve 
from luti 
is in whieh 
other, 


se elad? 
hn OR 
балкуу 
n snip par UM 


vest fom T 
T 

Tm Bnrhton 
„ tut lor 


q ah 
cr Ш 


р, z lations 


he Wr. p 
TMUG the 


‘he Insutu- 
| on "Те 


| ihle Wate 


ia |91 4 
"ear pru 
p Lax 


ia Fe ther 


] унш i 
i ! 
we Ti Mi 


ind nir 
| and UE 
. K. 2 


gel 
t Pawe 


| ayaa 


THE ELECTRICIAN, MARCH 4, 1910. 831 


- 


expressed the gratification the University felt at receiving the Fellows 
of the Society, whose work appealed to everyone, even to the non- 
scientific members of the University. He said that the history of 
the University showed that they were, not merely in expression but in 
act, interested in this branch of scientific work. as much had been 
accomplished in meteorology by the work that had been initiated, and 
so liberally supported by Dr. Schuster. Dr. A. Schuster also wel- 
comed the Society, and said that although meteorology in itself 
might be regarded by some as a small part of physical science, vet 
it was intimately connected with a number of other subjects. especi- 
ally with one large subject which he thought had received far too 
little attention in the Universities —namely, the whole physics of 
the globe. 

Among the Papers read was one by Dr. W. Makower. on the 
" Investigation of the Electrical State of the Upper Atmosphere 
made at the Howard Estate Observatory. Glossop." and was the 
joint work of himself, Mr. A. J. Makower, and Miss Margaret White. 


F MANCHESTER SECTION OF THE INSTITUTION OF ELECTRICAL 
ENGINEERS.—The annual dinner was held at the Midland Hotel, 
Manchester, on Friday last, February 25th. The chairman of the 
Section, Mr. S. J. Watson, presided, and about 180 members and 
visitors were present. including Dr. Kapp (President of the Insti- 
tution), Mr. A. Hopkinson, K.C. (Vice-Chancellor of Manchester 
University), Mr. H. Hirst. Mr. W. M. Mordey, the Mayor of Salford 
and Mr. Councillor Howarth (Chairman, Manchester Corporation 
Electricity Committee). After the Chairman had proposed the 
loval toasts, Mr. H. Hirst proposed The Corporations of Man- 
chester and Salford." 

Mr. Hirst referred to Manchester as the Mecca " of the electrical 
industry, this being due to its wise and efficient government. The 
electrical system was the finest in the country, and from all points of 
view the chief engineer, Mr. S. L. Pearce, was an ornament to the 
profession. 

The Mayor of Salford and Mr. Councillor Howarth replied, the 
latter stating that they had seized every possible opportunity of dis- 
playing what electricity could do, and in view of the very sound basis 
on which the undertakings stood, together with their excellent and 
efficient staff, they hoped for still further progress during the next 
year. 

Mr. Alfred Hopkinson, K.C., then proposed the toast of '' The 
Institution of Electrical Engineers," and referred to the extra- 
ordinary progress made by electricity during the past 50 years. 

Dr. Gisbert Kapp, in reply, emphasised the aims of the Institution, 
stating that they existed to advance the cause of electrical science, 
and its application for the benefit of man. Science in itself was a 
barren tree, and only a means to an end. Certain members desired to 


widen the scope of action, and to consider the business side as well as , 


the scientific side. Obviously an Institution such as theirs could not 
be made a fighting machine for particular class interests. In the 
case of matters of general interest, or the imposition of unjust 
Government Regulations, the Institution would step in to promote 
and safeguard the public interest. A short time ago. a speaker had 
stated that no good would be done until they had Taritf Reform. 
Polities were to be avoided in connection with the Institution. 
because & Tariff Reform movement might offend Lancashire, whereas 
& Free Trade movement would vex Birmingham and the Midlands. 
At the present time the Institution enjoyed the confidence of the 
Home Office and all other Government Departments, and only 
recently they had been approached in regard to the new mining 
regulations. If the Institution were biased, there would be an end 
to the confidence at present displayed. In conclusion. Dr. Карр 
requested the help of Manchester and district in obtaining reliable 
data concerning textile driving. 

Mr. W. M. Mordey proposed the Local Sections," and touched 
upon the vexed question of Papers to be read at local sections. Many 
members no doubt objected to the new system which he had initiated 
during his term of Presidency ; but he felt assured that in time the 
method would prove itself perfectly successful. He considered it far 
better to have a small number of Papers by good authors, than a 
large number of Papers of inferior value. It was particularly desir- 
able that all efforts to make the Institution a Masters’ Association or 
Trades Union should be strongly resisted. 

Mr. S. J. Watson, in reply. said that no subject interested the local 
section to a greater extent than the supply and use of electrical 
apparatus in the great industry of that particular county. and several 
typical examples had recently shown the great advantages of 
electrica] driving. 'The Manchester local section was proud of the 
position it occupied in the Institution. and he ventured to suggest that 
it would be of advantage for the Council to consider whether local 
sections should not have a larger representation on the Council than 
they now possessed. 

The toast of “ Our Visitors " was proposed by Mr. J. 5. Peck, to 


which the President of the Manchester Chamber of Commerce (Mr 
W. T. Stubbs) replied. 

During the evening humorous selections by Messrs. P. C. Pope and 
Foden Williams were much appreciated by the company. 


INSTITUTE OF CHEMISTRY.—The thirt y-second annual meeting of 
this Institute was held on Tuesday last under the presidency of Dr. 
George Beilby. The usual formal business having been disposed of, 
the annual report was received and adopted. In moving its adoption 
Mr. Howard remarked on the increasing work of the Council and 
officers, and alluded especially to the new requirement in the Final 
Examination of a useful knowledge of French and German. After 
some business in connection with the building fund had been dis- 


| cussed, the president delivered his address, in which he referred{to 


the work of the Institute and the influence it exercised over the 
chemical profession. 


ARRANGEMENTS FOR THE WEEE 


FRIDAY, March 4th (to-day). 
NORTHAMPTON INSTITUTE ENGINEERING SOCIETY. 

5°45 p.m. Meeting at St. John-street, Clerkenwell, E.C. Paper on 
" D.-C. Liquid Starters," by Mr. J. K. Hwoo. 

Roya INSTITUTION. 

9 p.m. Meeting at Aibemarle-street, Piccadilly, W. Discourse on 

" Magnetic Storms," by Dr. C. Chree, F.R.S. 
SATURDAY, March Sth. 
Roya INSTITUTION. 

3 p.m. Lecture on " Electric. Waves and the Electromagnetic 
Theory of Light,” by Sir J. J. Thomson, F.R.S. (Lecture IV.) 

MONDAY, March 7th. 
SHEFFIELD SOCIETY OF ENGIXEERS AND METALLURGISTS. 

& p.n. Meeting in the Department of Applied Science, the Uni- 
versity of Sheffield. St. George's- square. Lantern Lecture on 
The Place of the Electric Furnace in the Iron and Steel In- 
dustry," by Mr. G. Hooghwinkel. 

TUESDAY, March 8th. 
MANCHESTER LocaL SECTION OF THE INSTITUTION OF ELECTRICAL 
ENGINEERS. 

7:30 p.m. Meeting in the Physical Laboratory, the University, 
Manchester. Paper on * The Short Circuiting of Large Electric 
Generators, and the Resulting forces on Armature Windings," 
by Mr. M. Walker. 

WEDNESDAY, March 9th. 
BIRMINGHAM LocaL SECTION OF THE INSTITUTION OF ELECTRICAL 
ENGINEERS. 

7:30 p.m. Meeting in the Chemical Theatre, the University, Ed- 
mund-street. Paper on Some Notes on Standardisation of 
Electrical Machines,” by Mr. R. Orsettich. 

THURSDAY, March 10th. 
THE INSTITUTION OF ELECTRICAL ENGINEERS. 

8 p.m. Meeting at the Institution of Civil Engineers, Great George- 
street, Westminster, S. W. Papers on (1) " Short Circuiting of 
Large Electric Generators gad the Resulting Forces on Árma- 
ture Windings." (2) " The Design of Turbo Field Magnets 
for А.-С. Generators, with Special Reference to Large Units at 
High Speeds.” by Mr. M. Walker. 

FRIDAY, March 11th. | 
PHYSICAL SoCIETWY or. LONDON. 

8 p.m. Meeting at the Imperial College of Science. Imperial Insti- 
tute-road, South Kensington. Agenda: (1) “ On Coherers,” 
by Dr. W. H. Eccles. (2) “ Earth-air Electric Currents,” by 
Dr. G. C. Simpson. (3) An Automatic Toepler Pump designed 
to collect the gas from the Apparatus being Exhausted," by 
Dr. B. D. Steele. 

Royal. INSTITUTION. 

9 p.m. Meeting at Albemarle-street, Piccadilly, W. Discourse on 
Ionisation of Gases and Chemical Change,” by Dr. H. Brere- 
ton Baker, F.R.S. 

SATURDAY, March 12th. 
Roya INSTITUTION. 

3 p.m. Lecture on " Electric Waves and the Electromagnetic 
Theory of Light," by Sir J. J. Thomson, F.R.S. (Lecture 
V.) 


The Corps of Electrical Engineers (London Division). 
Officer Commanding, Col. В. E. B. Crompton, С.В. 
The following orders have been issued for the current week :— 
Monday. March 7th, “ A" Company.—Recruits Infantry Drill, 6 to 7 
p.m. Technical Drill, 7 to 9:30 p.m. 
Tuesday. March 8th, “ B " Company.—Technical Drill. 7 to 9:30 p. m. № 
Wednesday. March 9th.—Gymnasinm, 6:30 to 9:30 p.m. 
Thursday. March 10th, ** C Company.—Technical Drill, 7 to 9:30 p.m. 
Friday. March llth, “ D" Company.—Recruits Infantry Drill, 6 to 7 
p.m. Technical Drill, 7 to 9:30 p.m. | 
Saturday, March 12th, C Company.—Week end run at Coalhouse 
Fort. Parade and Dress as usual. 
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CENTRAL STATIONS VERSUS ISOLATED PLANTS 
FOR TEXTILE MILLS.* | 


BY C T. MAIN. 


.oSummary.—The author first discusses features in the cost of power in 
mills and in central stations, showing the use made of exhaust steam 
for manufacturing purposes. He also considers hydro-electric plants, 
and explains why few textile mills in the northern half of the U.S.A. 
have purchased power from central stations, whilst in the south hydro- 
electric power is frequently purchased. 


The production of the power required in a textile mill is an incident 
or detail, and usually the cost of power does not exceed 5 per cent. 
of the value of the products of the mill. Although it is important 
carefully to consider the source and cost of power, it should not he 
allowed to play too important a part jn any decision as to site. The 
chief items of cost entering into the product of & textile mill are 
usually materials and labour. It is. therefore. more important to 
locate in some place where skilled operatives in the particular kind 
of business to be carried on can be obtained at reasonable wages, and 
where the cost of transportation of raw materials and finished pro- 
ducts is relatively a small amount. than it is to seek a location where 
cheap power can be obtained, but where the other items are lacking. 
Most of the earlier mills were located on rivers; in recent vears, 
however. the transmission of power by electricity has made it pos- 
sible to locate mills more advantageously for construction, light. 
railroad facilities, &c. 


Cost of Power.—It can be said generally that the cost of producing 
power may be divided into two parts: (1) Charges independent of 
output. and embracing fixed charges on the plant—as interest. 
depreciation. insurance. taxes and. to a certain extent, repairs. (2) 
Charges proportional to the output—viz.. coal. labour, supplies, &c. 
In general. steam plants шау be said to have low independent 
charges and high proportional or operating costs. Water-power 
plants are usually the reverse. with high fixed charge accounts and 
low operating costs. Another item which should be mentioned as 
affect ing the cost of power is what Dr. Steinmetz calls the“ reliability 
factor," which takes into consideration the spare machinery needed 
to ensure continuous service. 

The chief conditions which affect the cost of steam power are as 
follows: (1) Cost of fuel delivered to the furnaces; (2) amount of 
power produced ; (3) the load factor in its relation to fixed charges. 
whether the power is continuous and uniform. or intermittent and 
variable: (4) the net cost of power is reduced considerably in some 
concerns where the waste heat of the power plant can be utilised in 
the manufacturing processes. The chief conditions which affect the 
cost of water-power are as follows : (1) Fixed charges on the develop- 
ment ; (2) amount of power produced in its relation to fixed charges ; 
(3) the load factor in its relation to efficiency of wheels. pondage and 
reservoir capacity: (4) the cost of supplementary power necessary 
to make up for the fluctuations of the water power. if required. 

"team power costs the most per unit of power when produced 
in small amounts. The cost is increased for fluctuating loads and 
when used for purposes where the load factor is small. By load 
factor in this instance is meant the average output in per cent. of the 
full capacity of the plant. Steam power costs the least per unit of 
power for comparatively steady continuous loads. as for paper mills 
and other similar industries: and the cost may be still further re- 
duced where there is use for exhaust steam or other by-products 
from the plant. as in colour textile mills. 

Textile mills usually run about 10 hours a day. and have a com- 
paratively low load factor, but while the load is on it is usually fairly 
steady. Public service plants usually have a load factor somewhat 
lower than that in textile mills. but the load is variable. which is not 
so favourable to economical operation as the textile load would be. 
The net cost of steam power for textile mills gradually increases from 
the case of the mill which can use all the waste products to the case 
of mills making white goods. where only exhaust steam for warming 
the building and drying the varn in the slashers can be used. 

In order to give a general idea of the usual costs of power under 
ordinary conditions in this section of the country,[ the author gives 
an analysis of the cost of power for a modern station of 2.000 kw. 
capacity. As electric drive is becoming so common in textile mills. 
it is assumed that the station is electric, and of 2.000 kw. capacity. 
composed of two 1.000 kx. units. Usually there is no spare appa- 
ratus in these plants. This may be considered as fair average prac- 


* Abstract of a Paper read at a joint meeting of the American Insti- 
tute of Electrical Engineers and the American Society of Mechanical 
Engineers. 

+ The Paper was presented at Boston, U.S.A.—Eb. E. 
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tice at present for textile plants. but would not be tolerated for public 
service plants where reliability is necessary. In making up the cost 
of power, all charges have been considered except the interest charges 
and taxes on the cost of land. These are usually not large items in 
textile mills. and are variable. The cost of land for the station has 
also been omitted from the cost per kilowatt of the station. Interest 
has been taken at 5 per cent., depreciation and repairs on plant for 
a 10-hour daily load as 5 per cent.. and on the building at 2-5 per 
cent., insurance and taxes at ] per cent., making a total of 11 per 
cent. on plant and 8-5 per cent. on the building. For a 24-hour daily 
load depreciation and repairs on plant would be increased 2 per cent., 
making the total charge 13 per cent. instead of 11 per cent. А small 
amount is added in both cases for incidentals. "These rates of de- 
preciation would not be proper for a public service plant. since newer 
and more efficient types of apparatus would make it necessary to 
discard apparatus which was mechanically good.  'This course would 
not be so necessary in a manufacturing plant, where the saving of & 
small percentage of the cost of power is not of such vital importance 
as are some other considerations. 


With a steam engine plant, with direct-connected generators. the 
cost of the plant per kilowatt of capacity is about £25. The cost of 
power from this station, with coal at about 17s. per ton, would be 
about £6. 12s. per kilowatt per year of 3,000 hours. This is equiva- 
lent to about £4. 18s. per electrical horse-power per year, and about 
£4. 65. per indicated horse-power per year. That is a cost of 0-55d. 
per kilowatt-hour. If steam turbines were used, the cost of the 
station would be reduced to about £21 per kilowatt capacity. "The 
cost of power produced on steam turbines would also be reduced to 
about £5. 18s. per kilowatt-year, against £6. 12s. for the engine plant. 
If steam power were generated for 24 hours a day, six days per week, 
or. вау. 300 davs a vear. as in a paper mill and a few textile mills, 
the cost of power would be about £11. 10s. per kilowatt per year for 
the engine plant and about £10. 12s. per kilowatt per vear for the 
turbine plant. These costs reduce to 0-44. per kilowatt-hour and 
0-37d. per kilowatt-hour respectively. 


Public Supply Plants.—In a public supply plant, even with the 
same load factor as for the 10-hour textile mill, which would be high 
for most of these plants, the operating conditions would not be so 
favourable as in а textile mill, as about the same amount of banking 
would have to be done and the prime movers would have to operate 
at variable loads. The cost of power would be more, other things 
being equal, than in the case of a plant of the same size for a textile 
mill having the same load factor. It should be borne in mind, how- 
ever. that publie supply plants are usually of very much larger size 
than a private plant, but to the cost of generation the central station 
must add the cost of transmitting, distributing and selling the energy. 
These additional costs probably form а very large part of the total 
cost to the purchaser of the power. | 

"ome vears ago, the manager of some large public supply stations 
testified that the cost of power to a plant of this type could not be 
more than one-quarter of the gross income. А representative of 
another company recently made the statement that it cost his com- 
pany more to meter the current for their smallest customers than 
it did to generate it. 


Waste Products and Manufacturing.—It has been common practice 
for many years to use the by-products, such as exhaust steam and 
warm water. from the steam plant for manufacturing purposes, and 
for heating buildings. &c. It has been also very common practice 
to take steam out of the receiver, between the cylinders of & com- 
pound engine. for these purposes. There seems to be no good reason 
why in time the same practice should not be adopted with steam 
turbines. If a mill did not obtain its power from steam, so that it 
could use the low-pressure steam of the plant for manufacturing, 
it would have to maintain a boiler plant of sufficient size to produce 
an amount of steam equivalent to that taken from the receiver 

The following examples of the reduction in cost of power due to 
the use of by-products from steam engine plant and the use of steam 
from the receiver may be of interest. In one coloured cotton and 
silk mill the power to run the mill was about 1,800 1. H. P., and for 
manufacturing purposes about 25 per cent. of the steam for this was 
taken in the form of steam from the receiver. In a mill where 
much more dyeing was done, requiring a large quantity of hot water, 
and also a large amount of exhaust steam for manufacturing and 
heating. the cost of power, if no steam and waste products had been 
used. would have been about £6. 16s. per kilowatt-year, but when 
the proper credits had been allowed for items chargeable to manu- 
facturing purposes. the cost was reduced to about £5. 4s. per kilo- 
watt-vear. Ina plain or white goods mill, where no steam would be 
required for manufacturing. other than warming the building and 
slashing. the saving to be effected by using receiver steam for those 
purposes would be about 8s. per kilowatt-year. About, three-fifths 
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of this is for heating and the rest for slashing. во about 5s. per kilo- 


watt-year is the amount of the reduction which could be made by 


heating the buildings of an industry similar to a textile mill. There 
are a few plants run by simple non- condensing engines exhausting 
into the dye house, and if the dye house is running full there is very 
little change in the boiler room whether the engine is running or not. 
In one mill, run wholly by water power, about 12.000 tons of coal are 
burned annually for dyeing. finishing and heating the buildings. H 
& portion or all of this mill had been run by steam power. the waste 
products of the steam plant. would have furnished à portion of the 
heat required for manufacturing purposes. The above are fair 
examples of the requirements in textile mills. 


Water Power.—The cost of maintaining and operating a supple- 
mentary steam plant to make up for the shortage of power during 
low water, Hood periods. &c., must be carefully considered, as it 
affects the actual cost of power delivered from the hydraulic plant. 
For the reason that water powers usually have high independent. 
charges they are more valuable for use on loads with high load factors 
than with low load factors. "The value of hydro-electric power to 
various industries will vary in approximately the same ratio as the 
cost of producing power in some other way. if considered as power 
pure and simple. without taking into consideration other important 
items affecting the business, which are sometimes more vital than 
the cost of the power itself. 

To illustrate the value and cost of power under different con- 
ditions it may be well to mention the two following cases: A price 
for hydro-electric power was submitted to a colour textile mill of 
0-6d. per kilowatt-hour. After due consideration, it was decided 
that the mill could not afford to accept the offer. the principal 
reasons being : (1) On account of the use of steam for manufacturing 
purposes and of the water of condensation for dyeing. the net cost 
of steam power would be less than the price of hydro-electric power. 
(2) It was considered better for the textile company to own and con- 
trol its own plant, if it had the capital to build it. than to purchase 
current brought over many miles of pole line. and be tied up to some 
foreign company. The cost of power at the switchboard of tlie 
hydro-electric company for the operating time of the mill was about 
£7. 28. per kilowatt-year; and for the steam plant which the mill 
was proposing to instal this cost was estimated at about £6. 16s. per 
kilowatt- year: but if the power had been bought from the hydro- 
electrie company the mill would have had to instal and operate а 
boiler plant nearly as large as the one required for both power and 
manufacturing. It was estimated that the use of the waste products 
from the steam plant would reduce the net cost of the power by at 
least LI. 12s. per kilowatt-year. 

In another case an offer from a hydro-electric company was made 
to furnish power at 0-6d. per kilowatt-hour, the same price that was 
refused by the colour textile mill. For a plain cotton mill it was 
decided to accept the offer. "The principal reasons for accepting it 
меге: (1) 0-64. per kilowatt-hour represented about £7. 4s. per kilo- 
watt-vear, or £5. 8s. per electric horse- power delivered. and repre- 
sented very nearly the estimated actual cost of steam power. (2) The 
mill desired to postpone the expenditure necessary for a steam plant 
if it could be done without serious loss. 


Central Stations Built by Mille. Steam central-station plants for 
the distribution of power to textile mills are being built and operated 
by the mills themselves to considerable extent, because it is acknow- 
ledged that a central station of large capacity can be run at less ex- 
pense than severa! isolated plants, if considered for power only. 
without considering the other uses for steam and warm water. It is 
doubtful. however. if a central plant located at such a distance from 
the manufacturing processes as to make it necessary to forego the 
saving which can be made by the use of the waste product of the 
steam plant can be run as economically as several scattered plants 
from which low-pressure steam and condenser water can be made of 
изе. In some plants it becomes a necessity to abandon this advan- 
tage owing to the growth of the plant and the necessity of separating 
the power plant from the mill. Nearly all of the recently built con- 
centrated plants are for electrical transmission. 


H ydro-electric | Stations, — There are comparatively few hydro- 
electric planta owned by other corporations which are supplying 
textile mills in the north with a portion of the power required. The 
most favourably situated and least expensive hydro-electric develop- 
ments can generate power and distribute and sell it to ordinary 
textile mills at prices which will be attractive; but it will be very 
difficult to sell at prices low enough to compete with the net cost of 
power to the colour textile mills which use their steam power to the 
greatest advantages from power and manufacturing processes. Sur- 
plus power which can be furnished for less than the whole year must 
be sold at low prices. as the mill must maintain its steam plant for 
emergency use and run it when necessary. 


In this section of the country* but few of the textile mills have 
purchased power from any central station, either steam or hydro- 
electric. but in the south it ?s not uncommon practice for the mill to 
purchase hydro-electric power. Some of the reasons for this are as 
follows: Most of the mills in the north are older than those in the 
south, and were built previously to the time of electrical transmission 
of power. They were. therefore, equipped with their own power 
plant, either water or steam. or both, and. having made the invest- 
ment. there is not the incentive to change. whereas a new plant might 
save considerable investment in power plant by the purchase of 
power. Most of the southern mills are plain white mills, requiring 
no large amount of steam for dyeing and finishing, and requiring also 
less steam for heating the mills. The mills of the north average 
larger in size than those in the south. and the larger the plant the less 
the eost of power per horse- power. other things being equal. As a 
rule. the northern manufacturers are more accustomed to the super- 
vision of their power plants. 

There are still fewer textile mills purchasing current from central 
steam plants. Central station men claim that the mills do not know 
how much steam power is costing them. This may be true in many 
instances, but not in all. The larger mills know the cost pretty closely. 


Adrantages to Purchasers of Electric Power. — In a new enterprise 
there will be required less investment with the purchase of current 
than if the power is produced by the company itself, and the manu- 
facturing company will have more capital for other uses in its business. 
Less space will be required on account of the omission ot the power 
plant. and perhaps a better arrangement of buildings can be made 
on that account. There will he less care to the managers of the mill ; 
but in a textile mill this does not usually seem to be very serious. 
The company is enabled to postpone the introduction of a power 
plant until some later date, and in that way is able to take advantage 
of any improvements in power plant equipment which might be 
brought about during the time that current was purchased. For 
these reasons 1 should expect that a mill would be willing to pay 
something more than the bare cost of power if the power were pur- 
chased from outside. If power is purchased. however, there must 
usually be added the cost of running a boiler plant at the mill for 
heating and manufacturing purposes in making the comparison with 
the combined plant at the mill for power, heating and manufacturing 
purposes, For the above reasons the central station will have difti- 
culty in contracting with large textile mills for power, except under 
the most advantageous conditions for the centra! station and the 
most disadvantageous conditions for the textile mill. 


Wireless Aids to Navigation for Cargo Boats.— We are 
informed that the Compagnie Générale Transatlantique have 
given orders for two of their cargo steamers (the“ Florida ° 
and the * Caroline“), plying between France and the United 
States, to be equipped with the Bellini-Tosi wireless com- 
pass" svstem. This is an interesting departure, as hitherto 
most shipping companies have been disinclined to fit their 
cargo vessels with complete wireless telegraph installations, 
on the score of expense. The wireless compass equip- 
ment consists of a diminutive directive receiving system 
on the Bellini-Tos method, and by its means the direc- 
tion from which signals are arriving is readily ascertained 
at distances up to about 15 or 20 miles. The apparatus is 
intended solely for navigational purposes, and is of special 
value in thick or foggy weather. A greater range is not 
required, as the danger zone lies within these limits. The 
passenger liner Louisiane,” of the same Company, was tem- 
porarily fitted with the wireless compass some little. time 
ago. and the experiments made during à vovage to New 
York conclusively demonstrated the utility of the device. 
It is anticipated that much valuable time will be saved by 
the steamers owing to their ability to make New York Harbour 
in thick weather by the aid of the signals received from the 
coast stations of known positions, whose bearings can be 
directly determined by the wireless compass under апу 
meteorological conditions. and without the services of a special 
operator. To vessels which already have an ordinary wireless 
equipment the arrangement is, of course, of even greater value. 


.А.— Ер. E. 
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THE RADIATION FROM DIRECTIVE AERIALS IN 
WIRELESS TELEGRAPHY. 


BY W. H. ECCLES, D.SC. 


In an article in the last number of THE ELECTRICIAN, Mr. 
L. H. Walter discusses the radiation from one kind of directive 
aerial. This is the aerial consisting of a pair of neighbouring 
vertical antenne excited with definite phase relation. The 
occasion for the discussion of this simple form of directive 
aerial appears to arise out of Artom’s statement “ that the 
direction of the maximum radiation can be varied by merely 
changing the phase relations, and the amplitude, of the cur- 
rents in the antennz." Mr. Walter attempts to prove, by the 
aid of elementary algebra, that this remarkable claim” is 
not true. Now, Mr. Walter has made some slips in his algebra, 
and consequently has committed some errors in drawing his 
deductions. These errors struck me forcibly in reading the 
article, because I remembered arriving at other conclusions 
regarding this double aerial method (the oldest and easiest 
proposal for directive signalling) in. I think, the year 1899. 

It seems necessary to go through the algebra again, using 
Mr. Walter's notation as far as it is convenient (the diagram 
being here reproduced). Let d be the distance between the 
aerials А and B, Ф the angle between the line of the aerials 
and the line to a distant point, S, 4 the distance from 
A to S, a the lead in phase of the oscillation in A with 
respect tothat in B, А the wave length, and r the ratio of the 
current amplitude in А to that in B. We can put the disturb- 
ance at S due to A as reilu te), where 55 XE The 
disturbance at S due to B is got by omitting а and r from the 
above and increasing x by d cos ф. Thus the total effect at Si 


ET. 
eei be = Met) 


The square of the modulus of this is proportional to the 
energy flux density at 8, and is 


U=r°+1+42r cos 62% соз ф). (1) 


Mr. Walter should have reached this result in his final expres- 
sion (No. 4) of his article. 

If we plot U as a function of $ we get the poler diagram of 
the directive system. The form of the curve depends greatly 
on the value of 2zd/A, which call д. If the antennz are close 
together or if the wave-length is big, A is less than unity. It 
is not convenient in practice to make it much larger than 2 
or 3. If it be made large the polar curve has many maxima 
and minima. These тау be found by differentiating equation 
(1), but, except for the points $ —0 and ф=т, the maxima and 
minima are better examined by writing (1) in the shape 

U=(r+1)?—4rsin? }(a+p cos ф) (2) 
aud U — (ғ - 1)*-r 4r cos? 3(a + p cos ф) (3) 
These equations show that U alwavs lies between the values 
GI), (r- 1); that is, the polar curve occupies the space 
hetween the concentric circles of radius (r4- 1)? and (r- I):. 
For maximum U, sin 100 р cos ф) vanishes, 

a T p. cos ф —0, 27, 4m.... 

For minimum U, cos 3(a+p cos 9) vanishes, 
Or а = cos ф=т, Ir, Om... 
Thus a maximum can alwavslbe created in any desired direc- 
tion, as Artom states, by changing the phase angle. Of course, 
if р is large there will be several maxima; indeed, the polar 
curve might be ‘‘crinkly” with impractically large values of 
p; but it is easy to arrange for only one maximum between 
$ —0 and $—180 deg., at any position. There is another maxi- 
mum at the symmetrical position across the line of the aerials, 
and this isone reason why Braun added a third antenna many 
years ago. The principal point of the whole matter, a very 
important point, is this: the direction of maximum radiation, 
for a particular value of a has nothing whatever to do with 
the ratie r of the currents in the two antenna; it is merely 
dependent on the relative phase a. This is the exact contrary 


or 
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to Mr. Walter's deduction that the difference of the amplitude 
of the oscillating currents in the two antenne cause the two 
maxima and minima to undergo displacement. 

The curves given in the article under criticism are all for the 
particular case r=1; that is to say, they have the formula 
U=4r соз? 4(а 4-р cos G). These curves (which, by the way, 
have got the wrong way up) show very well that the primitive 
double aerial method is really remarkably effective as directive 
sending goes. By proper choice of the phases the ancient 
method may be made to send а very large proportion of the 
emitted energy to one side of the plane bisecting perpen- 
dicularly the linejoining the aeriels. This virtue of the method 
is quite overlooked by Mr. Walter, and attracts attention to 
the criterion that he arbitrarily sets up in contrasting the 
various directive methods. In practice it is often the case that 
variation of the direction of maximum emission is not desired, 
and then quite other bases of comparison than the mere pro- 
perty of “ dirigibility " must be adopted if a fair and scientific 
decision is to be arrived at. It is very noticeable in all the 
various methods of directive signalling that the polar diagrams 
have very blunt noses—in other words, al known methods 
have the lamentable defect that the radiation cannot be con- 
fined to a small angle. This is surely an important factor in 
comparing rival methods. One possible way of instituting а 
comparison would be to express the minimum angle into which 
an agreed fraction of the energy is radiated. This, however, 


would involve an inconvenient integration. I venture to 
propose that a fair comparison might be arrived at by expres- 
ing the ratio of the length of the maximum radius in the 
polar diagram to that of а radius 10 deg., say, away from the 
maximum direction, as an improper fraction. Of course, the 
second differential coefficient of U with respect to ф would also 
besome guide, and is very easily worked out, but the fraction 
just mentioned would be fairer. A larger fraction would 
imply a narrower beam. A directive method that gave a high 
figure of merit under this test would possess & characteristic 
far more valuable than mere dirigibility of the semicircular 
divergence common to all present directive methods. I wish 
some reader with leisure would carry out in some such way an 
arithmetic comparison. The figures would be useful, and 
might show the primitive double aerial in quite a good light. 
Concerning the disadvantage implied in the blunt-nosed 
polar diagram, much that has been said above applies to direc- 
tive receiving. It is a great pity that, for example, the task 
of locating a distant sending station has to be done by adjust- 
ments performed at. the flat part of the polar curve, the very 
worst part of the curve for the purpose. 


Motor Driven Cableway.—For the purpose of assisting 
teams of horses in hauling heavy loads up a gradient varying 
from 15 to 20 per cent., and having a length of 2,000 ft., a 
cableway, driven bv electric motors, has been placed in ser- 
vice at Seattle, Washington. Use is made of a ; in. steel 
cable which is capable of hauling simultaneously six 3-ton loads 
with the wagons. The rope is connected between the cable 
and the axleof the wagon which is steered bv the horsesin the 
regular manner. 
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THE PRODUCTION, MEASUREMENT, AND EFFECT OF 
VARIABLE WAVE-FORM.* 


BY LANCELOT W. WILD. 


Summary.—A description is first given of the apparatus used for 
obtaining various wave-forms and the methods adopted in connection 
with the measurement of amplitude factor, delineation of wave-form, &c. 
Tests on the effect of wave-form on the losses in transformer iron, on 
the dielectric strength of air and oil, and on induction meters are then 
described. 


In the course of everyday testing, discrepancies sometimes arise 
in the results obtained in different laboratories. In the case of 
alternating-current tests such discrepancies are often attributed to 
differences of wave-form. In order to demonstrate to what extent 
wave-form may affect any particular apparatus, I have made 
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arrangements in my laboratory for varying the wave-form over 
wide ranges. This Paper describes the means for varying the wave- 
form, the method adopted for measuring its essential character- 
istics, and the results of tests. 


Production of Variable Wave-Form.—The ideal method of varying 
wave-form at will is to couple up several alternators, each separately 
excited and running at different frequencies. At the National 
Bureau of Standards, Washington, they have such an arrangement. 
I have had to do the best I could with a single alternator, the arma- 
ture having three sets of coils and seven slots per pole. One winding 
occupies the two outer pairs of slots, and gives an open circuit а 
flat-topped wave. This winding will be called F. The second 
winding occupies the next three pairs of slots inside F and gives a 
peaked wave. This winding is known as P. The remaining slots 
are occupied by a winding similar to F but in quadrature with it. 
This is designated Q, or ©), according to whether it is connected to 
lead or lag with regard to P or F. From these three waves some 
hundreds can be built up by combining the original waves in various 
proportions, the proportioning being effected by means of trans- 
formers. Fig. 1 shows the range of amplitude factors obtainable. 
"The ordinates of these curves are amplitude factors, and the abscissz 
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represent the proportion of the mixture. Thus at 0 one winding 
only is employed, at 0-5 half the voltage of the second winding is 
added, at 1:0 the whole of the voltage of the second winding is 
added, and at the second 0 the voltage of the first winding is brought 


down to zero. With all F and 0-67 P the amplitude factor is V2. 
The resulting wave is an almost perfect sine. This is the only 
mixture by means of which a sine wave can be obtained. 

Suppose a meter has to be tested on an inductive load, the phase 
being adjusted by means of a two-phase phase-shifter acting on the 
pressure circuit. It is apparent that unless the alternator gives a 
sine wave the voltage wave supplied to the meter will differ from 
the original wave of the circuit, sometimes by a considerable amount. 
The current wave, on the other hand, will remain unaltered. If, 
now, instead of using the phase shifter the phase difference is pro- 


* Abstract af an 9 8 0 communication to the Institution of Elec- 
trical Engineers, accepted by the Council of the Institution for publica- 
tion in the “ Journal.” 


7 EE ae 


duced by using a choking coil in the current circuit, the voltage 
wave will remain unaltered and the current wave will be affected, 
which is more like the conditions which the meter will have to 
experience in service. A phase shifter should therefore be employed 
with caution if the wave-form differs widely from the sine form. 

It will be noticed that an amplitude factor of V2 can be produced 
in no less than nine different ways. Only one of these, however, 
produces a sine wave, and some of the other waves, though having 
the same factor as a sine wave, yet have very different effects upon 
some classes of apparatus. To investigate thoroughly all the waves 
obtainable from this alternator would be the work of years; the 
author has accordingly contented himself with standardising 16 
waves for present use ; these are delineated in the Paper and tables 
given of their amplitudes, &c. Fig. 2 shows the two symmetrical 
waves having the highest and lowest amplitude factors (1:570 and 
1-295 respectively). 

The alternator has only а small output—namely, 10 amperes at 
60 to 130 volts, according to wave-form, at 50 periods. If the 
standard waves are to be maintained, it is necessary to avoid taking 
anything like full load from the machine. In these tests the load 
on the machine was kept down to half an ampere as а maximum, 
and except for the tests for dielectric strength the field has not been 
altered more than about 5 per cent. 


Measurement of Amplitude Factor, Wave-Form, &с.— То facilitate 
the accurate measurement of amplitude factors the author employed 
the following method :—The alternator was coupled by a belt to 
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another machine, the pulleys being of equal diameter. On a second 
pulley of the auxiliary machine was fixed a contact maker, arranged 
to operate for a brief period once in every revolution. The circuit 
was made up as in Fig. 3. V is an electrostatic voltmeter shunted 
by two condensers CC. S, is a switch for short-circuiting the 
contact maker. б, is a two-way switch for switching over on to 
direct current for testing the efficacy of the contact maker. With 
S, open and 8, on right-hand contact the condensers are charged 
once in every revolution, and the voltmeter registers the instanta- 
neous value of the voltage at the instant at which contact is broken. 
If the pulleys are exactly similar, and there is no belt slip, the con- 
densers will be charged always at one point of the wave. The 
slightest belt slip will, however, cause precession to take place, so 
that the voltmeter spot will never be at rest, but will move slowly 
up and down its scale from zero up to the maximum point of the 
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wave. By adjusting the tightness of the belt the voltmeter spot 
may be made to move faster or more slowly as desired. The author 
has found no difficulty in so adjusting the belt as to lengthen the 
time taken for the voltmeter to go through a half. period to 10 
minutes. When the object is only to record the maximum point of 
the wave а quicker movement than this is preferable, say half а 
period in one minute. 

In making a test for amplitude factor the procedure is as follows: 
After the belt slip has been adjusted to give a convenient speed to 
the voltmeter spot, S, is switched over to the left. The voltmeter 
is then on direct current. S, is then closed and opened again. 
The same reading should be obtained on the voltmeter whether S, 
is open or closed. If the reading is lower when §, is open, either the 
insulation resistance of the voltmeter, condensers, and leads are too 
low, or else the contact maker is misfiring. "The trouble must then 
be sought out and remedied, for otherwise the voltmeter will not 
register the true peak of the wave when switched on to alternating 
current. When it is ascertained that everything is working pro- 
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perly, S, is switched over to the right, S, being open. 
meter will then register the ordinates of the wave. The maximum 
reading is noted, then the switch S, is closed, and the R. M. S. voltage 
read off on the same voltmeter. S. is then opened again, and as 
the spot comes up the scale the maximum is again read—this time 
on the other half of the wave. The mean of the two maximums 
should be taken, as thus contact force is eliminated from the measure- 
ment. The maximum ordinate divided by the R. M. S. voltage gives 
one the amplitude factor. It is well to make tests with first one 
and then two condensers. In this way one obtains an alternative 
way of detecting any misfiring of the contact maker or leakage 
between the periods of contact. 

At first considerable difficulty was experienced in obtaining a 
satisfactory contact maker. The type eventually adopted is shown 


in Fig. 4. P is a revolving drum—in this case a pulley. K, the 
striker. is made from a brass stud. and is filed to a knife edge. S isa 


very light clock spring clamped between a back plate, B. and a 
damping plate, D. D protrudes to within 1 in. of the end of б. 
Ав the spring rebounds after being struck it hits against the damp- 
ing plate and all vibration is damped out before the striker comes 
round again. "Thus the striker always finds the spring at rest, the 
contact is always of the same duration, and the make and break are 
always made at the same exact point of the revolution. 

The same arrangement could also be used for plotting out waves. 
However, with an electrostatic voltmeter having a square law scale 
there is some difficulty in arriving at the exact instant of the zero, 
and I have therefore found it better to adopt the arrangement of 
the circuit. shown in Fig. 5. "The chief alteration is that a battery 
of accumulators is permanently connected in series with the volt- 
meter. во that the zero of the wave comes some way up the scale 
into а position where the voltmeter is fairly sensitive. Greater 
precision might be obtained by replacing the belt drive by suitable 
gearing. arranged to give а difference of speed between the two 
shafts of 1 part in, say. 50.000. The author has not, however. 
thought it necessary to go to this expense. 
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A knowledge of amplitude factor is useful. but for many purposes 
the mean ordinate factor is of much greater importance. Mean 
ordinate factors do not vary through anything like the same > œ 
as amplitude factors, and consequently a higher degree S uracy 
is demanded in their measurement. By the following means the 
author believes that he has secured an accuracy of l part in 
1.000. If a direct-current moving coil voltmeter is connected to an 
alternating-current circuit it registers, not the R. I. S. voltage. but 
the algebraic mean of the wave. This ordinarily is zero. If, how- 
ever. a rectifier is connected in series so as to reverse connections at 
the zero of the wave, the voltmeter will correctly register the mean 
ordinate of the half-wave. As it is difficult to set the brushes of 
the rectitier to commutate exactly at zero. the author puts his recti- 
fier on a separate shaft driven by a slipping belt as employed for 
the measurement. of amplitude factor. "The voltmeter needle then 
moves up and down the scale, the maximum reading obtained when 
multiplied by the constant of the instrument being the mean ordinate 
of the E. M. F. wave. The R. MI. S. value of the wave is obtained 
from an electrostatic voltmeter. The ratio of these two gives the 
mean ordinate factor. 


Effect. of Wave-Form on the Losses in Transformer Iron.—1lt 15 
commonlv stated that the loss in transformer iron is less for a 
peaked than for a tlat-topped wave. This is not always true. The 
loss depends not upon the amplitude factor. but upon the mean 
ordinate factor of the wave, and although a high amplitude factor 
is generally accompanied by a low mean ordinate factor the two are 
not inseparably connected. 

Messrs. J. Sankey & Sons kindly supplied three samples of trans- 
former iron labelled Armature, Lohys, and Stalloy. for the tests for 
the effects of wave-form. The samples were built up into magnetic 
squares with interleaved butt joints as in ordinary transformer 
construction, and were tested by a wattmeter method at various 
inductions and frequencies for loss on varving waves. At 10.000 
Bay, and 50 periods, the wattmeter pressure circuit consumed about 
0-2 watt, generally about 5 per cent. of the loss in the iron. The 
error introduced bv the self-induction of the wattmeter coil was 
0-5 per cent. on 0-4 power-factor and 50 periods on the ]0-watt 
range. "The drop in the alternator transformer, series coil of. watt- 


The volt- 


meter, and magnetisgag coil amounted to about 1 per cent. at 
10,000 B and 50 periods. This amount of drop would not seriously 
affect the wave- form. 


Table I. 


Watts per lb. 
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Nomi- 


Armature. Lohys. Stalloy. 
na ` Е 
Bmax. Wave Wave Wave Wave Wave Wave 
No. l. No. 2. No. l. : No. 2. No. 1. | No. 3. 
2.500 0-122 0-131 0-113 0-122 0:0050 09-0705 
1:65 1:65, 1-70! 1-70 1:70 ! 1-79 
3.000 0:386 0-415 0.373 | 0:302 0:2145 02320 
"1:65. 1:65 170 1-70 1-65 | 1-65 
7.500 0753 0-810 0-741 0-787 0-4200 04570 
| 1-63 1:05 1-70 | 1-70 1-70 | 1.709 
10.000 | 1-220 1-310 1:205 | 1-285 0-6850 0- 7430 
1-80 1:80. 1:75 185, 1:75 bM 
12,500 1:790 1952 1:787 | 1:944 ‚1-0180 ]-1200 
| | 1:95 2-00 | 2-10 1:80 LSe, 
15.000 2-540 2.780 3.570 (9-840 1-4100 1.3600 


— —— —— . — — 


Table I. gives the loss in watts per pound for the three samples 
on waves 1 and 2 (Fig. 2) at 50 periods and at various values of 
nominal B,,,. The figures between the lines are the exponents. 
Another table in the Paper shows the loss in watts per pound at 
10,000 nominal Bax, and 50 periods on 12 wave-forms. It is seen 
that the total loss increases in the same order as the mean ordinate 


Watts per lb. 
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Mean Ordinate Factor. 
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factor. the amplitude factors having very little to do with it. The 
figures of this table are plotted out in Fig. 6. Fig. 7 shows the total 
losses in joules per pound per cycle on wave-forms 1 and 2 at 10,000 
nominal B,,, and at various frequencies. These curves are simple. 
parallel straight lines, showing that the total losses can be divided. 
into two parts: the one, generally called hysteresis. is independent 
of frequency but dependent upon wave-form : the second, generally 
known as eddies, is proportional to frequency and independent of 
wave-form. Tests recently made by Messrs. Lloyd and Fisher at 
the National Bureau of Ntandards* show that the curves are no 
longer straight at higher frequencies, the curves beginning to bend 
downwards a little from 90 periods and upwards. The author has 
found no evidence of this bend in his tests. Ntalloy claims to have 
an exceedingly small eddy loss. This is contirmed ; but it should 
also be noted that a great deal of the improvement is due to a 
reduction of the hysteresis loss also. The figures also show that a 
differences of 4-8 per cent. in the mean ordinate factor of the wave. 
corresponding to a difference of the same percentage in the true 
Bay; alters the hysteresis loss by no less than 10 per cent. for all 
three samples. It is evident from these tests that differences of the 
order of 7 per cent. are likely to be found by different authorities in 
the total losses if due attention is not paid to wave-form. 


Effet of Wave-Form on Diclectric Strength.—It is sometimes 
assumed that the breakdown of an insulating material is. directly 


* THe ErkcrRICIAN, December 3, 1909. p. 320. 
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related to the maximum value of the E.M.F. wave. On considera- 
tion,{however, it is evident that this may not always be the case. 
Tf the insulation resistance of the material is low, there may be a 
sufficient leakage current passing to heat up the material seriously. 
Such leakage would depend more upon the R. M. S. than the maxi- 
mum value of the E. M. F., and breakdown in extreme cases might 
take place on the same R. M. S. voltage whatever the wave-form. 
The presence of dielectric hysteresis and capacity also complicates 
matters, so that it is difficult to forecast with certainty what will be 
the effect of wave-form in any particular case. " 
Тһе author has confined himself to carrying out tests on air and 
oil. The results of these tests, though far from exact, confirm what 
has already been said, that the breakdown of an insulating. material 
is not always to be referred to the maximum value of. the wave. 
Tables of results in the Paper show that for air the breakdown 
depends entirely upon the maximum of the wave. The tests were 
carried out with spheres 2-22 cm. and 4-5 cm. diameter and 1 cm. 
apart. Correcting by Dr. Russell's tables, the dielectric strength: of 
air works out to 39 kilovolts for the smaller spheres and 35 kilovolts 
for the larger ones. This difference roughly confirms the results 
found by Mr. E. A. Watson*, who suggested as a possible explana- 
tion of the variation that air had a higher resistance in the neigh- 
bourhood of a conductor than at some distance from it. | 
Ml 


ши 
Eq ЕП ШЕ ИЕ И ШШЕ ШЕ 
uer БА ШЕ Г ШИ ШШ О Ж ШП И] БЕ ПИ] 

o 10 20 0 4 50 60 70 80 90 100 
i * Fic. 7. 


Three samples of oil were tested on waves l and 2 with spheres 
4-5 cm. diameter fully immersed in the oil. The coils were first 
dried by heating up to 230?F. for half an hour and were then left 
overnight to cool. Even after drying the results obtained were so 
erratic that it was necessary to make a large number of tests to 
obtain an average for comparison. The first application of the 
voltage was at about half the average breakdown voltage. The 
pressure was raised in steps of 2 per cent. at intervals of 10 seconds. 
After each breakdown the oil was stirred by rocking the electrodes 
backwards and forwards through the oil without actually removing 
them above the surface. Three samples of oil were tested, known 
as Wilcox light dynamo oil, Duckham transformer oil, and resin 
oil, The two former were found to'be pure mineral oils; the last 
‘is a vegetable oil. As a guide to quality of the oils, their viscosities 
at 70?F. were tested and were found to be 67, 40 and 81 respectively. 
As far as the tests go it would appear that high viscosity is accom- 
panied by high dielectric strength, but this might not be borne out 
if more samples were tested. 


Table II.—A..M.S. Kilovolts. 


Dynamo OIL. | TRANSFORMER OIL. Resin OIL. 
Spheres, 1:5 mm. apart. Spheres, 2 mm. apart. Spheres, 1 mm. apart. 


Wave No. I. Wave No. 2. Wave No. I. Wave No. 2. Wave No. I. Wave No. 2. 
Ave. 15-3 | 19-1 14-5 | 16-0 12.9 13-1 


0-985 


Ratio...... 1:245 1:13 


The breakdown voltages were so very erratic that the only thing 
to do is to take an average of all on each wave. Table II. shows 
the results. The ratios cannot be taken as very exact, but are 


* Journal” I. E. E., Vol. XLIII., p. 113, 1909. 


sufficiently so to show that the dielectric strength of oil should not 
be stated in terms of the maximum voltage of the wave in every 
case. The Wilcox oil appears to depend upon the maximum value 
of the wave for its breakdown, the resin oil upon the R. M. S. value, 
and the Duckham oil upon something half-way between the two. 

It was noticed that before the oils broke down they generally 
began to sing. This singing appeared to be more pronounced in 
the case of the resin oil than with the others. It was thought that 
perhaps leakage had some influence upon these results. In order to 


_test this point the author measured the insulation resistance of the 


oils. The tests were made in the tank with the.spheres separated 
1 mm. in each case. The testing pressure was 500 volts. '; The resin 
oil came out at 47,000 megohms, the Duckham at 34,000, megohms, 
and the Wilcox oil at 8,400 megohms, which is in exactly the reverse 
order to that required to-aecount for their peculiar behaviour when 
the wave-form is varied. It is, however, improbable that the insu- 
lation -resistances are maintained, when the samples are subjected 
to a voltage approaching that at which they break down. : 
An attempt was madé to measure the watts consumed by these 
three samples up to the point of breakdown, but no deflection of 
the instrument was obtained showing that less than a quarter of & 
watt.must have been taken. It hardly looks, therefore, as if the 
breakdown was in any.of the three oils or on either wave accelerated 
by local heating. ‚ Cod as 
Effect of Wave-Form on Induction М elers. — House service. meters 
of the induction type have long been suspected of being affected by 
wave-form. The author has tested six meters on six loads апа two 
waves. The meters were all rated at 10 amperes, 110 volts, and 50 


periods. The results obtained are embodied in Table III. The 
M Table II. us 
Power ting- | ИЕ 
Watts Роже B. T.-H. Aron. Westing- Fer: | Siemens. | Alva. 
1000 | 10 | 02— O54) O14,  07— | 05+ |03— 
750 L0 03— /05- O14 06— | 04+ | nil 
500 L0 , 03— (06+ 01+ O5— ^| 044 [03+ 
200 10 0.5— 04+ | 03+ — 04— + 034 |0-6+ 
100 L0  05— 05+! O44  O02— 03+ |08+ 
375 | 055 02+ | 07+ O44 03— 


01+ 


1:0— 


author cannot give anv explanation of why the different meters 
should behave so differently from each other on changing the wave- 
form, but probably it has something to do with the iron losses and 
magnetising currents of the shunt coils. If the differences were 
larger the matter could be further investigated by testing on other 
waves, but with such small differences occurring such an investiga- 
tion would be very difficult and hardly worth while. 

_A brief description of the main features of the meters is given by 
the author. : 


THE EQUIPMENT OF THE ELECTRICAL ENGINEERING 
LABORATORIES AT THE BRIGHTON TECHNICAL 
COLLEGE. 

BY Н. Н. BROUGHTON. 


The Municipal Technical College at Brighton was built in 
1898, and the engineering equipment was simple in character, 
as it was not-known at the time that engineering would take 
the premier place in the work of the college. Such, however, 
proved to bé the case, and the managers decided to equip each 
section of the department on broad lines. 

Specifications and estimates for the equipment of the elec- 
trical engineering laboratories were prepared, and in 1904, after 
careful consideration, several small direct-current and alter- 
nating-current machines were purchased. It was decided to 
proceed with the scheme if the growth of the department jus- 
tified additional expenditure. The small equipment evidently 
met a long, felt want, for the number and average attendance 
of students-steadily increased, and the higher work was de- 
veloped. In 1906 the standardising and general testing 
laboratories were equipped, and in 1907-8 the direct-current 
equipment was extended and the alternating-current laboratory 
completed. At the same time an additional lecture room was 
provided, and arrangements were made for commencing the 
equipment of the high-tension laboratory. 

The laboratories, situated in the basement, were formerly 
used for the accommodation of the lighting plant and' stores 
and as wood workshops. An extension of the building enabled 
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the lighting plant to be moved to another room, and the change | 
necessitated extensive alterations of the existing lighting and 
power circuits without interrupting the supplv. When the 
circuits were being rearranged the pressure of the supplv was 
raised from 115-0-115 volts to 230-0-230 volts, and the whole 
of the wiring was thoroughly overhauled and modernised. The 


manent, as it is impracticable for elementarv evening students 
to do their own coupling up on account of the short time at 
their disposal. Students, however, generally make the con- 
| nections required for more elaborate tests. and the board 
| arrangements are such that the permanent wiring is not 
| disturbed. 


extension also allowed the store room to be transferred to | 


Fia. 1.—Part or THE D:iRECT-CURRENT LABORATORY. 


another part of the building, and the wood workshops to be 
removed to convenient rooms on the"ground floor. The re- 
arrangement set at liberty seven rooms and a large area outside 
the building, and an eighth room was available for instruction 
in electric wiring. 

Current is obtained from the town mains at 230-0-230 
volts at a flat rate of 1d. per unit, a time switch being used 
to cut offthe supply from 3:30 p.m. 
to 8 p.m. during December and 
January. During the restricted hours 
current can be obtained from the light- 
ing plant, but it has been found better 
to arrange the practical classes to follow 
lectures, and the restrictions during the 
two months named cause no incon- 
venience. 

Taking each laboratory in turn, the 
machinery installed is as follows :— 

Direct-current Laboratory (Fig. 1).—A 

pair of shunt-wound machines of 8 kw. 
output, 115 volts at 850 revs. per min.; 
a pair of 6 kw. 230 volt machines, running 
at 1,150 revs. per min.. provided with 
full shunt and series windings; a 5 B. H. P. 
230 volt 500-1,550 revs. per min. Inter- 
pole motor, arranged for studving com- 
mutation; a 15 B.H. P. 460 volt ‘Shit: 
wound motor; a 25kw. 50 volt 
compound-wound dynamo; and a 
pair of lkw. bipolar shunt-wound 
machines. 


The method of mounting the machines 
will be inferred from the illustra- 
tion. Each machine has its own 
switchboard and instruments, and 
the connecting cables are laid in trenches in the floor 
of the laboratory. As the room had to be got ready 
very quickly the switchboards were constructed of teak, but 
it is hoped to substitute marble boards during the present 
session. The board connections for the simpler tests are per- 


The pairs of machines are used for verifying fundamental 
principles, and the multiple windings 
enable the action of balancers and 
hoosters to be fullv investigated, also the 
effect of compounding on the perform- 
ance of dvnamos and motors to be 
studied. If desired, anv of the machines 
can be belted to a shaft which is driven 
bv the 15 H.P. motor mentioned above, 
but, speaking generally, it is more con- 
ventent to run each pair of machines 
as a self-contained set. А supply at 
0-250 volt is obtained from one of the 
pairs of machines, and, by using а 
booster, а steadv supplv at any pressure 
up to 500 volts can be obtained. For- 
tests requiring current at constant pres- 
sure this method is used in preference to 
the town mains and series resistances. 
The machines, when run as dynamos, 
can be loaded by means of water or port- 
able wire rheostats, but the long-hour 
tests are alwavs arranged on the loading 
hack principle, in order to economise 
energy.  Water-cooled brakes are used 
for determining the characteristics. of 
motors. 

To determine hot aud cold resistances of field and armature 
windings, a table, fitted with the necessary instruments, 
rheostats and switches, and mounted on castors, is brought to 
the machine under test, and coupled to plug circuits on the 
machine foundation, and to the machine bv means of flexible 
cables. Two plug circuits are provided per machine, one at 
230 volts and the other at 2 to 50 volts. 
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2 TuE NTANDARDISING LABORATORY. 


Standardising Laboratory.— The equipment of this laboratory, 
shown in Fig. 2, consists of a Crompton potentiometer, pro- 
vided with a complete set of adjuncts for the measurement of 
resistance, current, pressure and power: a range of ammeters, 
voltmeters and wattmeters bv Elliott, Siemens and Kelvin & 
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White, and a decade resistance, in sections, from 0:01 ohm to | 
1,000,000 ohms. A complete apparatus for the magnetic, 
testing of iron, and for the measurement of inductance, and | 
capacity, has also been installed. 

Currents up to 50 amperes at 50 volts can be obtained from 
a storage battery, and heavy currents up to 1.000 amperes can 
be obtained from the same battery by connecting the cells in 
parallel. In evervday work currents up to 200 amperes are 
required, and for this purpose a larger battery is used, as it has 
been found that a supplv from the main batterv is wanted at all 
times in the several laboratories. A number of plug circuits 
are provided on the testing benches; one at 2 to 50 volts, a 
second at 460 volts.a third at 230 volts and a fourth at 600 volts. 
The latter is used for the potentiometer. It is supplied through 
a motor generator (seen under the bench in Fig. 2) from the 
storage battery. The generator has a double wound armature 
and two commutators. Bv means of a suitable switch the two 
windings can be connected in series or in parallel. Later it is 
hoped to instal a small batterv of 300 cells for general test- 
room work. 

In addition to the continuous-current supplv, alternating 
plug circuits are provided. and currents up to 50 amperes at any 
pressure up to 
390 volts can be 
obtained, the !fre- 
quency being 
variable from 10 
to 75 cycles per 
second. {Тһе tem- 
perature of the 
room is controlled 
by means of an 
adjustable electric 
heater. | 

General Electri- . 
cal Testing Labora- 
tor. In this room 
apparatus has 
been provided for 
the commercial 
testing of iron, 
for the testing of 
meters, storage 
batteries and 
cables. The labo- 
ratory is also used 
for elementary 
classes,and the ap- 
paratus required 
1з borrowed from 
the physics de- 
partment. The 
benches are provided with three plug circuits—namely, one 
230-volt continuous current, one 2 to 50-volt continuous cur- 
rent and one variable voltage single-phase alternating current. 

Alternating- current Laboratory.—The plant installed in this 
laboratory is the most noteworthy feature of the equipment. 
As several of the machines are of novel design, it is thought 
that descriptions may be of interest to test-room engineers. 
The equipment consists of a 27 k.v.a. motor-driven alternator, 
a 5 kw. synchronous motor-generator, a 6 kw. induction motor- 
generator, a 5 kw. rotary converter, a 3 B. H.P. single-phase 
induction motor, a 1 B.H.P. three-phase induction motor, and 
six single-phase transformers, one of J kw. output, three of 
1} kw. output, one of 5 kw. output with a variable transforma- 
tion ratio, and one with an output of 6 kw. 

From Fig. 3 it will be seen that each machine is provided with 
its own switchboard and instruments. The switchboards, 
motor-starters and regulators were designed and constructed 
by the staff and students of the college, and the same men 
carried out the whole of the wiring and put the machines into 
service. Open switchboards and exposed wiring are excellent 
from an educational standpoint. 
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For the accurate measurement of power a polyphase power 
table, with Kelvin and Siemens dynamometer instruments, 
is kept permanently wired up. Any of the machines in the 
laboratory can be coupled up to this table without interfering 
in any way with the machine connections proper. The motors 
can be used for loading the alternator on anv power factor. In 
addition, portable wire rheostats, lamp banks and choking coils 
are installed, and a large three-phase water resistance is being 
constructed. 
The 27 k.v.a. alternator, made by the Lancashire Dynamo 
Co., is of the revolving field type. It is connected to the driving 
motor by a flexible coupling, and the exciter is direct coupled 
to an extension of the shaft. The motor is fitted with com- 
mutating poles, and in normal operation runs at 1,000 revs. 
per min. on a 460-volt circuit. By weakening the field, speeds 
up to 1,250 revs. per min. can be obtained. When current at a 
low frequency is required the motor field is separately excited 
at 160 volts, and the armature supplied with current at 230 
volts. Thus, without using series resistances in the motor 
circuit, frequencies of 25 to 62:5 cycles per second can be 
obtained. 
The alternator field is 18} in. in diameter. It has six poles of 
magnet cast steel, 
and each pole is 
provided with 417 
turns of 0-061 in. 
square d.c.c. con- 
ductor. The stator 
is 28} in. outside 
diameter, 19 in. 
inside diameter, 
and 52 in. gross 
length. There are 
T2 alots, each mea- 
suring 1:375 in. 
by 0:42 in., and 
the insulating 
troughs,composed 
of leatheroid and 
mica, are 0-05 in. 
thick. The wind- 
ing is arranged 
eight conductors 
per slot, the sec- 
tion of the condue- 
tors being 0-46 in. 
by 0-06 in. insu- 
lated to 0-48 in. 
by 0-08in. From 
` the diagram of 

connectionsshown 

in Fig. 4, it will be 
perceived that the winding is divided into 20 sections, the 
ends of which are connected to terminals on a plug board 
mounted on the frame of the machine. By means of links the 
winding can be coupled up for generating one, two or three- 
phase currents, and, furthermore, the sections of the winding 
can be connected in series, in series parallel or in parallel. 
In Fig. 5 is given a diagram of the plug board, and the rated 
outputs are set forth below :— 


Arrangement of winding. 


Series. | Series-parallel. Parallel. 
Machine. — — с 
, Am- , | Am- Am- 
Volts peres. . Volts. © peres. Volta. | peres. 
Single phase, 24 coils 260 | 45 87 135 | 43 | 270 
Single phase, 36 coils 300 45 130 | 135 | 65 270 
Two phase ............ 390 | 32 130 , 96 65 192 
Three phase, star... 450 34 | 150 102 76 204 
Three phase, mesh... 260 59 87 187 43 354 


— — —— „аа 


From the table it will be seen that the machine possesses a 
very wide range, and the writer's experience leads him to believe 
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that such wide ranges are necessary in laboratory work and in | 90 sq. cm., and in normal operation the flux density is 10,000 


the test room. Moreover, a winding arranged in this manner | lines per square centimetre. 


Each core carries 20 coils of 


allows a number of problems of fundamental importance in the | 12-5 turns of copper tape 1 mm. by 5 mm., insulated to 2 mm. 


design of alternating-current machinery to be investigated | by 6 mm., wound one turn per laver. 


more thoroughly than is possible in the lecture room or bv mere 
reading. The exciter field is separately excited at 230 volts 
from the town mains. It is controlled by means of a poten- 
tiometer shunt regulator, and additional control is afforded by 
a double series resistance in the alternator field circuit. 

The synchronous motor-generator, by Crompton & Co., is 
arranged for working on one, two or three-phase circuits, and 
the arrangement of the motor armature winding will be inferred 
from Figs. 6 and 7. The motor is of the revolving field type, 
with a stator 15} in. outside diameter, 10 in. inside diameter, 
and 54 in. gross length. There are 36 slots (0-75 in. by 0-44 in.) 
and 18 conductors per slot. An instantaneous contact-maker 
fitted on the shaft enables data to be obtained for drawing the 
voltage and current curves, and a stroboscopic disc is secured 
to the coupling which connects the motor to the generator. 


TER 
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The generator is a semi-enclosed 460-volt compound-wound 
machine. Needless to say, the set is sometimes run as a motor- 
driven alternator, so as not to interfere with the ordinarv work 
of the laboratory when special tests are being made. When 
running as an alternator the rated outputs at 1,000 revs. per 
min. are: Single phase, 230 volts 15 amperes; two phase, 
187 volts 12-6 amperes; and three phase (star connection), 
230 volts 12-6 amperes. Currents at all frequencies from 10 
to 75 cycles per second can be obtained from the machine 
without using series resistances in the motor armature circuit. 

The rotary converter can be operated from one, two or three- 
phase circuits, the six slip-rings on the machine being connected 
to linked terminals on the switchboard. Apart from this, there 
are no special features in the machine. and the same remark 
applies to the induction motor-generator and to the trans- 
formers, excepting the 5 kw. variable ratio transformer. 

The variable ratio transformer, designed and constructed 
in the college, is of the core type. The cores have an area of 


Ten of the coils on one 
core are connected in series, and the two ends are brought to 
terminals 1 and 10, Fig. 8, mounted on а marble panel. Ten 
coils (nine ordinary and one with 10 tappings) on the other core 
are connected to dial regulators mounted on the panel. The 
remaining 10 coils on each core are joined up to linked terminals 
in the manner shown in Fig. 8. Bv altering the links the wind- 
ings can be connected in series, in series-parallel or in parallel, 
and from the diagram of connections it will be seen that a large 
number of arrangements are possible. In addition to its 
operation as a variable ratio transformer, the apparatus is used 
as а choking coil and as an auto-transformer. It might also 
be mentioned that the apparatus is also used for studving the 
eflect of altering the disposition of primary and secondary 
windings on the performance of a transformer, and for this 
purpose a 1 to 1 ratio is used. The remarks made in connec- 


STATOR WINDING AND CONNECTIONS FOR 
THE EXPERIMENTAL ALTERNATOR. 


tion with the experimental alternator apply equally to this 
apparatus. It was designed not only to assist students to 
obtain a thorough knowledge of the fundamental principles of 
the alteinating-current transformer, but also to make clear a 
number of obscure problems which, generally speaking, do not 
receive sufficient treatment in elementary works on the sub- 
ject. To admit of being used in the lecture room for demon- 
stration purposes, and in each of the laboratories for testing the 
insulation of machines after full load runs, the complete trans- 
former is mounted on a low truck with the switch and terminal 
boards arranged on the four sides and a table over. This 
transformer will also be used in conjunction with step-up trans- 
formers to 75,000 volts for obtaining the puncture voltage, 
under commercial conditions, of various insulating materials. 
An Epstein apparatus is used for determining iron losses. In 
this apparatus the magnetic circuit is made up of the sample 
plates (10 kg. in weight) in the form of a hollow square of 50 cm. 
side, З ст. wide and about 2-5 ст. thick. The sample plates 
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{re insulated on one face with tissue paper, and formed into The lecture room adjoining the laboratories has accommoda- 
four bars. Each bar, after being strongly taped over nearly | tion for 40 students. A projection lantern is used for demon- 
the whole of its length, is threaded through the centre of a | stration purposes, and the lecture table is fitted with plug 
magnetising coil containing 128 turns of 2x 11 S.W.G. con- | circuits for one, two and three-phase alternating current and 
for 230—0—230-volt, and 2 to 50-volt direct current. A reflecting 
moving-coil galvanometer is also installed. 

It is unnecessary in this article to describe in detail the light- 
ing plant or the electncally-controlled clocks or the telephone 
system. The first named consists of a pair of 230-volt shunt- 
wound machines, connected in series and driven by а De Laval 
steam turbine, which may be run condensing or non-condensing. 
Twelve independent three-wire circuits, controlled by treble 
pole two-way switches, feed the building, and the wiring 
arrangements are such that any, or all, of the circuits can be 
connected to the town mains. 
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Ета. 5.—Ріса BOARD FOR EXPERIMENTAL ALTERNATOR. Fic. 7.—TERMINAL BOARD FOR SYNCHRONOUS MOTOR. 


ductor. The bars at each corner of the square are securely | On account of the variable rates of charging for current in 
clamped together, and, to avoid loss of power by eddy currents, | vogue in Brighton, the wiring is so Arranged that the power 
thin sheets of press-spahn are inserted at the butt joints. The | circuits are separately metered at ld. per unit, the arc circuits 
magnetising coils are connected in series, and the impressed | are metered at 3d. per unit and the general lighting circuits at 
voltage is measured by a low-reading electrostatic voltmeter. ; 4d. per unit. Notwithstanding the complications which the 
A low-reading dynamometer-wattmeter is used for recording : 

the power input. Samples are tested not only for “ figure of | To Supply 
loss," but also for the losses at several frequencies and induc- ` 4,4 Р 
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Еа. 8.— DIAGRAM OF CONNECTIONS FOR EXPERIMENTAL 
TRANSFORMER. 


Fic. 6.—DiacRAM OF CONNECTIONS OF STATOR OF EXPERIMENTAL 
SYNCHRONOUS MOTOR. 


multiplication of meters gives rise to, it has been found 
economical to alter the wiring to suit the variable rates. 

In providing the equipment necessary fer giving thorough 
courses of study in engineering, the managers have spared 
neither trouble nor expense. From the foregoing description 


tions over wide practical limits. The results of tests with this 
apparatus, and, in fact, with the whole of the apparatus in the 
department, add to the interest of the lecture-room work, and 
students form clear ideas quite early in the course on subjects 
and phenomena which do not admit of simple explanation. 


a end 
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it will be inferred that the college compares favourably with the 
technical institutions in any of the busy industrial towns of the 


same size in the Midlands and in the North of England, and it is 


interesting to note that the number of students per 1,000 of the 
population is greater than in some of the large manufacturing 
towns. Apart from the great number of evening students, there 
are at the present time 231 day students, whole and part time, 
taking specialised courses. : | 


MODERN AUTOMATIC TELEPHONE APPARATUS.* 


BY W. LEE CAMPBELL. 


(Concluded from page 809.) 


Summary.—A description is here given of the subscriber's and the 
exchange equipment of an automatic telephone installation, using 
apparatus of the Strowger type. The line switches, selector switches 
and connector switches are described in detail. 


It might be inferred from the foregoing portion of this Paper 
that there is one first-selector switch permanently connected to 
every subscriber'sline. Formerly this was the case, but in a modern 


Fic. 4£.—Gnovr or LINE SWITCHES. 


ylant each line terminates in a much smaller and a cheaper device 
called a line switch. The line switch is not under the control of the 
subscriber, but connects him automatically to an idle first-selector 
&witch the instant he removes his receiver from his switch hook 
preparatory to making a call. The first-sclector is, therefore, 
operated by the first impulses transmitted from the subscriber's 
calling device just as in the older systems. 

Each line switch includes the line and cut-off relays with which 
each line is equipped just as in manual practice. It also includes a 
movable plunger arm at the end of which a plunger is so pivoted 
that it шау be swung back and forth over the line-switch bank. The 
bank consists of 10 sets of springs and represents a multiple of 10 
trunks to first-selector switches. The line switches are mounted in 
groups of 25 each on the face of an upright in such a manner that the 


* Abstract of a Paper read before the American Institute of Electrical 
Engineers. 


plungers are in alignment (see Figs. 4 and 5). The notch in the 
head of each plunger meshes with a rocking bar, or master shaft 
as it is called. A step-by-step device called a master switch (seen in 
the upper part of Fig. 4) is connected to each pair or to each four 
master shafts, and by means of them can swing the plungers back and 
forth step-by-step over the banks of contact springs. Normally the 
plungers are at rest poised over bank contacts multipled to an idle 
trunk. When a subscriber removes his receiver from his telephone 
switch hook preparatory to making a call, а circuit is thereby closed 
which causes the plunger arm of his line switch to be instantly pulled 
down, carrying its plunger out of engagement with the master shaft 
and thrusting it into the bank. The effect of this is to connect the 
subscriber's line to а trunk leading to an idle first-selector switch, 
as shown diagrammatically in the right-hand portion of Fig. 5. The 
instant that one line switch thrusts its plunger into the bank, thus 


MASTER QwiTCH 


M 


L 


FIRST SELECTORS 
Fic. 6. 


(|! 


e Wt 24 e ats 


* е ө 
* 


Ф е e 
% IL 


Co. Wo. . Чез = 
е * . 


> 
e. e * ә * 
%. ИЫ 0 % eet 


ПШ | 
Pg x ` 
„ „ „ „ 


occupying the trunk over whose multiple all idle plungers have been 
poised, the master switch operates and swings the remaining idle 
plungers forward over the next multiple of bank contacts. If this 
trunk should be busy, the movement proceeds until an idle trunk is 
found. It is to be noted that a line switch always uses a pre- 
selected idle trunk instead of making a selection after a subscriber 
starts to call as the Strowger selector switches do. This is чийе ап 
important feature, and saves considerable time in establishing a 
connection. 

While the primary object of the line switches was to reduce the cost 
of the switchboard by eliminating 90 per cent. of the comparatively 
expensive first-selector switches, they have also simplified the central 
office equipment and have reduced the space required for it. Further, 
they have resulted in several new and somewhat radical departures in 
the art of building automatic telephone systems. The most im- 
portant of these is the line-switch district station, which enables very 
considerable savings to be made in underground and aerial cable. A 
district station is installed by placing one or more line-switch unite 


complete with connector switches in a small building at the telephonic 
centre of a district, generally a mile or more distant from the nearest 
cential office. The lines of all telephones in the district are brought 
to the district station and are there connected to the line switches. 
The first selectors to which these line switches are trunked remain at 
the nearest large central office, consequently when a district station 
subscriber removes his receiver from his switch-hook preparatory to 
making a call, his line switch instantly puts him into connection by 
means of a trunk with a first-selector switch at the central office. The 
connector switches for handling the calls to the district station tele- 
phones are mounted in their usual places on the back of the line- 
switch units, and are connected by trunks to the banks of second 
selectors. also located at the nearest central office. "Thus all calls 
from and to the district are handled over trunks instead of over 
subscribers’ lines. Since there are usually but 10 first selectors and 
10 connectors for each 100 lines, and since but three pairs are needed 
for testing and supervisory circuits to the district station, a total of 
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23 trunk pairs is sufficient between the station and the central office. 
This leaves a net saving of 77 pairs of wires per 100 lines. In district 
station practice stations of less than 500 subscribers are generally un- 
attended and supervised entirely from the central office to which 
they connect. 

А new feature called а secondary line switch has very recently been 
introduced into the automatic system. The mechanical construction 
of this switch, and of its bank, is the same as that of the regular or 
primary line switch, and it is mounted and controlled by à master 
switch in the same manner. The purpose of the switch is still further 
to reduce the required number of first-selector switches, and their 
trunks. Аз explained, it has been the general practice to insta! a 
number of first selectors equal to IO per cent. of the number of 
subscribers’ lines. Observations made in numerous plants at the 
busiest hour of the day, however, show that at the peak of the load 
not more than from 1-5 to 5 per cent. of the subscribers are using first 
selectors. The percentage is smaller in the larger plants and greater 

in the smaller plants. being about 5 per cent. for a plant of 1,000 lines. 
and not over 2 per cent. for a plant of 10,000 lines. This reduction 
in the percentage of trunks required as the number of subscribers’ 
lines increases, follows а law well known among telephone engineers. 
The secondary line switch takes advantage of this principle by mak- 
ing it practicable to give 2,000 or 2,500 subscribers’ lines access to 
one group of 100 first selectors. The secondary switches are inserted 
between the line switches and the first selectors in such a way that 
the primary line switches pre-select idle secondaries and the secon- 
daries pre-select idle first selectors. "Therefore, when a subscriber 
lifts his receiver from the switch hook preparatory to making a call. 
his line switch and the secondary to which it connects him operate 
almost in unison. This re-selection of trunks, combined with a 
rather complex system of cross multipling. accomplishes the desired 
result of giving a large number of subscribers access to one group 
of trunks, and thereby reduces the number of trunks and first 
selectors, It is obvious that if the first selectors are at a considerable 
distance from the line switches. for example. in a central office while 
the primary and secondary line switches are in a district station, that 
these secondary switches will save materially in the cost of trunks 
to the first selectors. An automatic system equipped for 15.000 lines 
divided among four offices was installed in San Francisco last year. 
Secondary line switches sre there used between the line switches and 
the first selectors and are also used to reduce the trunks between 
offices. In former practice each inter-office trunk terminated in first- 
selector banks at the calling office, and in a second-selector switch at 
the called office, but in San Francisco each trunk between oftices 
terminates in secondary line-switch banks at the calling office. Then. 
short local trunks connect the secondary line switches to the first- 
selector banks. 

Inter-office trunks in automatic systems are also equipped with 
what is called а repeater. "This is simply a set of relays, and derives 
its name from the fact that it repeats the calling-device impulses 
from the subscriber's line to the trunk. It serves another important 
purpose, for through its relay coils talking current is supplied to the 
transmitter of the calling subscriber. Talking current is always 
supplied to the called subscriber's telephone through the connector 
switch used in calling him. Such an inter-office talking circuit is 
shown diagrammatically in Fig. 6. Each subscriber always receives 
talking current from the office in which his line terminates. 

Numerous investigations, some of them made on a very large scale, 
have, to the best of the writer's knowledge, always resulted in the 
verdict that automatic telephone service is preferred to manual 
service by the large majority of telephone users, and while the first 
cost of the equipment is greater than that of manual equipment, the 
elimination of operators’ wages, the saving in building space, and the 
savings in cable and conduit (discussed at length in the writer's 
previous Paper) have generally made automatic equipment a more 
profitable investment than manual equipment, 


ELECTRIC WAVES AND THE ELECTROMAGNETIC 
THEORY OF LIGHT. 


On Saturday. February 12th, Prof. Sir Joseph J: Thomson began at 
the Royal Institution a series of six afternoon lectures on Electric 
Waves and the Electromagnetic Theory of Light." The following 
is an abstract of the first three lectures so far given. Mr. E. Everett 
was in charge of the experiments. 

Dealing in the first lecture with the Leyden jar discharge, Prof. 
Thomson said, that up to 70 years ago physicists had thought that 
they knew all about the discharge. Positive electricity was supposed 
to flow in one direction in the wire connecting the two coatings. and 
negative electricity in the other. Then, in 1840, Henry, of Prince- 


town, New Jersey, tested this explanation by placing two steel 
needles. magnetised to saturation, near the connecting wire; the 
one needle pointed one way. the second the other, and on the old 
assumption the one needle should have had its magnetism increased 
(which would hardly have shown, as it was saturated), and the other 
decreased. He observed that both needles lost some of their mag- 
netism. but not to thesame amount. Sir J. J. Thomson repeated the 
experiment. The needles magnetised to 65 divisions (arbitrary 
scale) before the discharge showed 42 and 30 divisions after the dis- 
charge. Henry had attributed the phenomena to & powerful dis- 
charge in one direction, followed by a series of actions backward and 
forward until equilibrium was established. That the discharge was 
oscillatory Sir J. J. Thomson proved by inserting a neon tube into the 
wire connecting the coatings of a jar which was being charged 
from an induction coil. With a continuous current the neon tube 
would display a vellow glow at one electrode ; with the jar discharge 
current the appearance of the two electrodes was quite symmetrical. 
Henry's experiments, he continued. attracted little attention. Un- 
aware of them, Helmholtz. in 1847. boldly stated in his Erhaltung 
der Kraft ` (Conservation of Energy) that the jar discharge must be 
a backward and forward oscillatory motion; he had no experimental 
proofs, and did not look for апу. Then William Thomson, in 1853, 
proved the oscillatory character mathematically. The energy in the 
charged jar. Kelvin argued, was potential energy of position, the 
discharge current had energy of motion, which gradually died away 
and was converted into heat. Whenever energy of position was 
transformed into kinetic energy. the latter tended to flow back, re- 
charging the jar again in this case, and this went оп. When a U tube 
having bulbs at the ends of the limbs was filled with liquid and 
inclined. and then placed upright again, the motion of the liquid did 
not stop as soon as the level was restored, but the liquid swayed up 
and down. Kelvin had calculated the periods of the electrical 
oscillations. Their demonstration was very difficult, because 
the periods were exceedingly small. The galvanometer remained 
stationary, because an impulse in one direction was immediately 
followed by an impulse in the other. The eye could not follow the 
Variations in the intensity of the discharge either; but Feddersen had 
first shown them with the aid of a rotating mirror. The lecturer ге» 
peated this experiment, using his neon tube again, and showed the U 
tube. Whenthe liquid in the U tube was very viscous, it would settle 
down without oscillations ; that could be imitated bv sending the jar 
discharge through a wet string. Anotherdemonstration, based upon the 
principle of resonance, was due to Oliver Lodge. Two jars were used, 
or rather two condensers, consisting cach of a pair of plates connected 
by a rectangle of wire. the plates and the rectangles being arranged 
vertically. According to Kelvin, the period of a condenser depended 
upon VLC, where L was the self. induetion and C the capacity of the 
circuit. L varied witk: the length of wire. C with the distance be- 
tween the two plates. The one condenser was discharged and the 
spark-gap in the other replaced by the neon tube, and it was shown 
that when L was aitered (by means of a bridge bar cutting off part 
of the rectangle) the € had to be altered in the opposite sense (bv 
shifting the piates or by putting a plate of ebonite between them) so 
as to make the LC the same as before. In a further demonstration 
the discharge wire was co'led, and another coil, containing this time 
а glow lamp as indicator, was placed close to the first coil. The lamp 
lighted up when the primary was joined to the lighting circuit of the 
Institution, which had a trequeney of 100 periods per second. The 
interposition ot a sheet of tinfoil between the coils made no difference 
at this comparatively low frequeney ; but a stout plate of copper put 
the lamp out. The primary was then joined to а Leyden jar and 
the secondary to the neon tube. In this instance the sheet of tinfoil 
diminished the brightness of the neon tube; a piece of wet paper did 
not, proving that the effect was not electrostatic screening. Nir J.J. 
Thomson mentioned that he had by this method measured the re- 
sistance of electrolytes, using current of 100.000 periods per second. 
Highly raretied geses. he continued, became conductors to currents 
of very high frequency. To demonstrate this, he took a glass bulb 
into which another glass bulb was blown; the inner bulb contained 
hydrogen, the outer air. and the outer bulb could be exhausted bv 
being joined to a charcoal tube which was dipped into liquid air. The 
whole system was placed inside the discharge coil of a condenser. At 
first every spark in the condenser made the inner bulb flash up with 
light. As the vacuum in the outer bu!b improved the light in the 
inner bulb grew fainter, because the air in the outer bulb began to 
conduct and to act as a screen; at one moment both the inner and 
the outer bulbs remained dark. then tha outer bulb flashed up, the 
inner continuing to remain dark. Nir J. J. Thomson passed on to 
demonstrate that high-frequency currents were contined to the sur. 
face of conductors, a skin. a fraction of a millimetre in thickness. 
'Two coils were placed next to one another ; a glass bulb containing 
rarefied air was put into the one, asin a nest, to act as indicator, and 
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cylinders of metal were placed in the other coil, serving as metallic 
cores. The two coils were joined in series to a Levden jar. An iron 
cvlinder decreased the intensity of the flash in the glass bulb every 
time a spark passed in the jar; a brass cylinder hardly weakened 
the flash. and when several cylinders were pushed over one another. 
iron over brass or vice versa, it was alwavs the outer one which alone 
seemed to act. 


In the second lecture Sir J. J. Thomson explained that in the wire 
connecting the coatingsof a fairly large iar oscillations took place at the 
rate of 50.000 or 100,000 per second. Those oscillations affected the 
surrounding medium, the air, and produced electric and magnetic 
effects. and if those effects spread with a finite velocity the state of 
the medium would become irregular and waves " would be set up. 
If the velocity were 1 ft. per second, then the effect to be observed 
at a point 3 ft. from the wire would correspond to what took place in 
the wire three seconds previously ; at a distance of 2 ft. the effects 
would correspond to the state in the wire two seconds previously. 
If now the current in the third second flowed in the opposite direction 
of the current of the second second, the effects to be observed at апу 
given moment at the two selected points would be positive at the one 
and negative at the other, and that periodicity would be equivalent 
to waves. | 

He was going. Sir J. J. Thomson said, to trace the effects in the wire 
and in the medium by the aid of experiments. That was wrong 
historically. For the history of electric waves afforded one of the 
most remarkable instances of prediction by mathematica! theory. 
Clerk Maxwell had almost from the beginning of his scientific career 
believed that electric and magnetic effects travelled outward with 
the velocity of light. The definite equations connecting electric 
and magnetic phenomena, given in his celebrated Paper of 1865, 
Phil. Trans., had met with little approval. and it was onlv after 
the publication, in 1870, of his “ Electricity and Magnetism,” 
that his theory received more recognition. But waves travelling at 
180,000 miles per second were not easy to handle in the laboratory, 
as a wave l mile long would have a period of 1/180.000 of a second. 
Hertz* had solved the difficulties ina very simple and, in his hands, 
effective wav, and it was а remarkable tribute to his skill that he 
realised his magnificent results with his crude apparatus. Hertz had 
relied upon the minute sparks, less than 1 mm. in length. which 
crossed the gaps he watched, and upon their variations in brightness. 
The history of the N-rays showed how easy it was to deceive oneself 
in such estimates; an elaborate theory had been based on the 
appearance of sparks which were produced only in certain positions 
of the apparatus. 

We possessed now. Sir J. J. Thomson continued. many delicate 
detectors, which he briefly reviewed. The coherer of Branly, of 
1890, had been anticipated by Hughes in 1868. Filings of iron 
(nickel or other metals) would not allow a weak current to pass 
before electric waves were excited in thé neighbourhood. A 
loose contact between two wires forming the ends of small coils and 
crossed at right angles behaved similarly, it was shown. As to 
the mode of action of the coherer, there was not vet agreement ; 
it might act in several ways. Oliver Lodge had introduced the term 
** colierer " because he believed that the tiny sparks fused the filings 
into temporary contact. Experiments made, particularly in America 
with spark-gaps smaller than the wave-length of sodium light, 
proved that when the spark had once passed, 300 volts would after- 
wards suffice to send the current through four times the distance ; 
thus something like a bridge must have been produced. It was 
further to be considered that electrodes very close to one another 
(like iron filings piled upon one another? stood under а very strong 
pressure which made contact more perfect ; 50 volts would give 20 
ог 30 atmospheres. If the current were conducted bv minute corpuscles 
as we assumed, then close proximity would enormously favour con- 
ductivity ; for а corpuscle shot out would. as a rule, be pulled back. 
because it had to move in opposition to the electrostatic force set up 
by its own induction on the surface which it had left ; but if the gap 
were very small the corpuscle had a chance to get across. Most 
finely divided substances behaved like iron filings. showing smaller 
resistance under the influence of electric waves. But there were 
exceptions: Lead peroxide in contact with lead. as well аз potassium 
pellets immersed in petroleum, had their resistance increased. 

Another detector had been devised by Rutherford and used by 
him in radio-telegraphv. It consisted of soft, highly magnetised 
iron wire placed inside a helix. through which oscillatory currents 
were passed ; their magnetism was diminished, as was demonstrated. 
Another detector, again, had recently been discovered bv E. M. 
Wellisch at Cambridge. Two disc electrodes were sealed in an ex- 
hausted glass tube facing one another. and charged from accu- 
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* Heinrich Hertz. born 1857 at Hamburg, began these experiments 
at Karlsruhe in 1887 and continued them in Bonn, where he died 1894, 


mulators; the discharge would not pass until waves were excited in 
the neighbourhood. Mr. Wellisch himself showed the jerky deflec- 
tions by the waves of the electroscope, which was joined to the 
electrodes ; but the jerks might go on when the waves were stopped, 
and start again without waves, Sir J. J. Thomson remarked, and the 
effect was still obscure; it was not leakage, however. Having 
briefly mentioned detectors of the rectifier kind, the carborundum 
crystal of С. W. Pierce, which passed current 600 times more readily in 
one direction than in the other, and the vacuum tube with one cold 
and one hot electrode (the latter should be the kathode), Sir J. J. 
Thomson showed some of the experiments of Hertz. The vibrator 
circuit consisted of two square sheets of zinc, placed in the same 
vertical plane, fitted with spark knobs and charged from an induction 
apparatus. The plates are marked А and B in Fig. 1; the other 
parts of the diagram, presently to be explained, were not required 
for these first demonstrations. The knobs had very carefully to be 
polished, as the electricity must not be allowed to trickle out from 
points. For such a condenser had a period of one millionth of a 
second. and if a pendulum were to oscillate at that period, the string 
which held it had to be cut very rapidly. The detector used was the 
wire circle with a small spark-gap of Hertz; but the gap was bridged 
over by a neon tube to make the effects more distinct. The circle was 
first held in a vertical plane (parallel to the plates) ; when the neon 
tube was at the top or bottom, and thus parallel to the gap, it flashed 
up; when the ring was turned so that the tube was to the right or left 
it remained dark. When the plane of the circle was vertical, but at right 
angles to the plane of the plates, the neon tube remained dark in all 
positions, as it should according to theory. When the circle was 
held horizontally parallel to the spark-gap, the tube was luminous 
in all positions. That, again, should be so. For we might imagine 
that the spark was sending out lines of force parallel to the path of 
the spark, which travelled out in a direction at right angles to the gap. 
If these lines fell upon the ring they would be intercepted, their ends 
travelling along the wires up to the elec- 
trodes of the neon tube, and if a sufficient 
number of lines could flow across these elec- 
trodes they would make the tube luminous. 
But if they crossed the neon gap at right 
angles they would not excite the lumin- 
osity. The details of this explanation are 
difficult to understand without full dia- 
grams. 

Finally Sir J. J. Thomson showed an 
experiment which had been regarded as 
crucial in support of the theory of electro- 
magnetic waves. About 12 ft. from the 
condenser plates of Fig. 1 а large sheet 
zinc reflector stood against the wall. Sir 
Joseph held the ring detector in various 
positions between the condenser and the 
reflector, and showed that the neon tub 
flashed up at certain points and went out 

Fio. 1. again when brought nearer the screen ; thus 
several nodes of darkness were brought out. 

This famous experiment, the lecturer said on the third Saturday. 
seemed to be a proof of interference between direct and reflected 
waves, a perfect electrical analogue to an acoustical experiment 
made by Rayleigh in the following way: A shrill whistle was placed 
in front of a reflecting plate and a flame approached to the plate ; the 
flame flickered up and down in certain positions and was steady in 
others. Hertz himself and others regarded this evidence as decisive : 
but it had broken down under cross-examination a year later, and 
the electromagnetic theory would have been wrecked if it had not 
meanwhile been confirmed in other ways. Hertz had only used а 
detector of one size, and the periods of his vibrator and his detector 
were the same. When De la Rive and others repeated the experi- 
ments a year later in Switzerland they used different detectors, and 
they found that the positions of the nodes were different for different 
detectors. Thus the effect seemed to depend, to return to the ana- 
logue, on the flame. and not upon the whistle. Sir J. J. Thomson 
demonstrated this by the arrangement indicated in Fig. 1. In front 
of the two zinc plates AB, fitted with spark knobs, were placed two 
smaller sheets of zinc, ab, and from each of these started a long wire. 
ac and bd. When the large ring detector was moved horizontally 
above the wires, a node was found in one place at n,; when the small 
detector was used the node was at n, To explain this apparent 
failure of the theory it had been suggested that the vibrator sent out a 
continuous train of waves. like a spectrum, of different wave-lengths. 
and that each detector picked out one wave-length. That, however. 
would not have explained matters, even admitting over-tones. The 
real fact was probably that the arrangement did not send out trains 
of waves at all, but very highly damped, almost dead-beat vibrations. 
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which Birkeland had shown died out in two or three waves; it was, 
as in the case of the Leyden jar discharge through a high resistance. 
'The direct and the reflected waves (reflected from the end of the wire) 
had travelled very unequal distances, and could not be expected to 
counterbalance one another exactly and to interfere. But bow was 
it, then, that we apparently perceived distinct interference? It was 
the case of а shock striking a pendulum and setting it swinging ; the 
return shock might help the pendulum to go on swinging at greater 
amplitude or it might stop it. Thus we understood how the observed 
effect depended upon the period of the pendulum (the flame in the 
analogue) or of the detector, and not upon the period of the vibrator. 

Sir J. J. Thomson then repeated other experiments of Hertz, demon- 
strating the reflection, refraction and polarisation of electromagnetic 
waves in analogy to light waves. In his parabolic reflectors the 
spark electrodes were placed axially. When two paraboloids faced 
one another the waves sent out from the one made the other respond ; 
when the paraboloids were not placed parallel to one another, the 
response failed, until the waves were sent into the second paraboloid 
by a mirror consisting of a sheet of zinc. The responding device 
consisted of a coherer, a relay, a small battery and an electric bell, all 
enclosed in a metallic box. In other experiments the bell was re- 
placed by a very small glow lamp outside the box. The coherers 
proved rather erratic, as was their habit, Sir Joseph remarked. 
For the refraction experiment a prismatic wedge of paraffin covered 
with wood was used, for tho demonstration of polarisation a wooden 
frame, across which parallel wires were stretched. This wave screen 
was opaque to the waves when the wires were parallel to the elec- 
trodes of the spark-gap, and transparent when they were at right 
angles to the gap. The same wire screen was also utilised as a 
reflector. It did not act as such when the lines of force were parallel 
to the wires, because then currents were produced in the wires, and 
the energy was thus stopped ; but the wire screen reflected when the 
lines of force were at right angles to the wires. 

All these experiments were much easier, the lecturer continued, 
when the waves were guided along the wires of Fig. 1. The wire paral- 
lelogram, so far open, was now closed at the end by the wire cd, and a 
magnetised needle (a Rutherford detector) was put inside the coil 
(of one turn) formed by cd. "Then the bridge wire ef was laid across 
the two wires ac and bd, so that, under ordinary conditions, only а 
few waves would travel ¡beyond the circuit aefb, to c and d. 
When, however, the two circuits aefb and ecdf were brought in tune 
by shifting the bridge ef, distinct resonance effects were observed. 
In that case the magnetism of the needle was distinctly diminished 
to a minimum. The length of the parallelogram would then give 
the wave-length in question, as the length of the circuit was either 
the wave-length desired or a multiple of it. This determination 
could also be made with the aid of a neon tube suspended by a hook 
of copper wire from either of the long wires and moved along it. 

It was still more convenient for making wave-length calculations 
to cut the wires close to e and / and put another bridge piece, gh, 
across the wires so that two separate parallelograms were produced. 
In this way Fleming and others had determined the wave-lengths of 
radio-telegraphic waves, and, as those waves had lengths of hundreds 
of yards, the wires were coiled up and connected to condensers of 
known capacity (cymometers). 


(To be concluded.) 


TRANSMISSION OF ENERGY AT HIGH VOLTAGE AND 
| HIGH ALTITUDES IN COLORADO.* 


By far the largest hydro-electric undertaking in the State of 
Colorado is that of the Central Colorado Power Co.. the generating 
and transmission system of which has been under construction for 
several years. The installation is notable on account of the size of 
the territory which the system is designed to serve, the length of the 
transmission lines and the high voltage employed. It is even more 
notable, however, because of the extremely rough and mountainous 
character of the country over which the transmission lines are built, 
the high altitudes reached by the lines, and the severe and unusual 
climatic conditions existing at some of these high altitudes. 

The Company furnish electrical energy for the mining districts in 
the mountains of central Colorado, and also to a number of cities just 
east of the mountains, including Denver, Boulder, Colorado Springs 
and Pueblo. 'The transmission lines are operated at no less than 
100,000 volts. "The first hydro-electric station (the Shoshone plant) 
of the Company was placed in operation on May 24, 1909, and con- 
tains two 5,000 kw. three-phase 60 cycle generators. It is expected 
that another station, located in Boulder Canyon, will be ready for 


* Abstract of an article in “ The Electrical World.” 
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operation in May, 1910. It will also have two 5,000 kw. generators. 
This plant being only 28-8 miles from Denver, with no intervening 
mountain ranges, is to form an important auxiliary to the Shoshone 
plant, not only because of the greater reliability of the short low- 
altitude transmission line, but also because of its capacity for carrying 
heavy peaks for a short time, due to peculiarities of its water storage. 
Further stations are also to be erected. 

The principal markets for energy at present are at Leadville, Dillon 
and Denver. Of these, of course, Denver is by far the largest. At 
Denver a portion of the load of the Denver Gas & Electric Co. is 
carried. The two transmission lines from Shoshone and Boulder 
respectively feed into а sub-station at the outskirts of Denver, from 
which energy is transmitted into Denver at 13,500 volts. А very 
interesting feature of this sub-station is the arrangement of outdoor 


Fio. 1.—S1NGLE Circuit Tower. Top dimensions, 

100,000 volt 'bus bars. From these 'bus bars, which are stretched 
above the switch houses by means of suspension-type insulators, 
connections are taken directly down to 100,000-volt oil switches. 
Each switch has a separate building of its own. The Boulder and 
Shoshone lines can be operated in parallel or independently. 

The length of the transmission line between the Shoshone power 
house and Denver is 148-5 miles, although on account of a loop con- 
nection to a sub-station at Leadville the distance in circuit is 153-4 
miles. The distance between the Denver sub-station and the Boulder 
power house is 28:8 miles. During the construction of the Boulder 
plant, therefore, the total distance of transmission to Boulder by 
way of Denver has been 182-2 miles. 

In order to get a fairly direct route the line crosses between Glen- 
wood and Leadville over Hagerman Pass at an altitude of 12,000 ft. 


Еа. 3.—INSULATOR FOR 
100,000 vorTs. 


Fia. 2.— DOUBLE CIRCUIT 
TOWER. | 


It crosses again from the eastern to the western slope between Lead- 
ville and Dillon at Tennessee Pass at an altitude of 12,500 ft., and 
between Dillon and Denver it crosses Argentine Pass at an altitude 
of 13,700 ft. This last (Argentine) pass is noted as one of the most 
difficult passes as regards climatic conditions, and the builders of 
this line decided upon a duplicate line for a distance of 2-4 miles at 
this pass. ‘These two lines take different routes, At Argentine Pass 
wind velocities of 70 miles per hour are frequently encountered. These 
winds, however, are always parallel to the transmission line, as they 
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come up the canyons approaching this pass on either side of the 
divide. Before reaching the pass these canyons or valleys end 
abruptly against steep mountain sides, and apparently these abrupt 
endings have an effect on the wind velocity at these points. 

Most of the transmission line between Glenwood and Denver, and 
all of the line between Boulder and Denver, is constructed on single- 
circuit towers. А portion of the Glenwood-Denver line, however, 
was constructed with two circuit towers. While the two-circuit 
tower does not afford the reliability given by two single-circuit towers 
independent of each other, this two-circuit tower construction was 
adopted for a portion of the line with the idea that it would afford an 
economical compromise for the carrying of two circuits during the 
first few years of the undertaking. The single-circuit towers were 
built by Milliken Brothers, and Fig. 1 shows the dimensions at the 
top. The double-circuit towers, one of which is shown in Fig. 2, 
were furnished by the Riter-Conley Mfg. Co. The single-circuit 
towers weigh 22,000 Ib., and are 44 ft. 2 in. high. "The depth of their 
footings below the ground surface is 6 ft. The distance between 
footings at right angles to the line is 13 ft.. and in the direction of the 
line 14 ft. These towers were tested by the engineering department 
of the Central Colorado Power Co. with results as follows :— 


Strain Deflection Permanent 
Position of Load. applied. under load. set. 
Ibs. inches. inches. 
Cross-arm end, parallel to line ..... . 2000 .. 40 .. 05 
Cross- arm centres, parallel to line. 2,500 .. 05 . 0:25 
Cross-arm end, vertically downward.. 2,500 1-75 None 
Cross-arm end, right angles to line .. 6,000 2:5 0:25 
Cross-arm end, at right angles to line, 
tested to destruction .......... 9,50 .. 80 .. 82 


It is to be noted that the permanent set was not due to distortion 
of the steel in the tower, but to the yielding of the joints, which is 
inevitable in a tower of this kind. Throughout the mountainous 
portion of the route the actual spacing of the towers varies enor- 
mously, the location of each tower being determined by the topo- 
graphy of the neighbourhood. Wherever it was possible to do so, 
а tower was placed on the top of a hill. This arrangement posscsses 
the two advantages of allowing long spans to be used without de- 
creasing the minimum clearance of the wires above ground, and par- 
ticularly of permitting the towers to be erected where snowslides and 
landslides can do no damage. Full advantage was taken of the 


knowledge of the probable route of landslides and snowslides when. 


it was necessary to erect a tower along a hillside, the tower being 
placed on a knoll or other relatively elevated location. "The towers 
are mounted on earth or rock foundations. Where a sharp angle is 
formed in the transmission line the tower is merely provided with a 
guy wire attached direct to the cross-arm, so that no special heavy 
towers are required. 

Each transmission conductor consists of a hemp core six-wire 
copper cable having a conductivity equivalent to a No. 0 B. &. S. 
gauge wire, except between Leadville and Dillon for a distance of 
3-2 miles, where a cable equivalent to No. 1 wire was used, and on the 
line between Boulder and Denver, which has a No. 1 cable. The 
elastic limit of the copper conductor is 35,000 Ib. per square inch, and 
the tensile strength 61,0001b. The lin. diameter seven-strand 
galvanised-steel cable used for lightning protection has a tensile 
strength of 62,000 lb. per square inch. "The cables are erected with 
spans varying from 300 ft. to 2,930 ft., the sag in each case being such 
as to prevent the strain on the conductors from becoming excessive 
under the most destructive combination of low temperature, high 
wind and heavy sleet. "The joints in the cables are made by means 
of copper sleeves, which are given a total of three turns and thereby 
rendered equally as strong as the cable itself. 

At each tower the conductors are separated from the supports by 
four General Electric suspension-type disc insulators 10} in. diameter. 
Each disc is rated at 25,000 volts working potential, and the four at 
100,000 volts. These discs are joined in series by two horseshoe 
horns of No. 1 copper wire, the upset ends of which are held together 
by means of galvanised iron clamps bolted m place. This type of 
support (Fig. 3) has proved thoroughly reliable, and there is no 
evidence of the metal crystallising. The three cables are supported 
from a single cross-arm in a horizontal plane, the separation between 
adjacent conductors being 10 ft. 4 in., and the clearance of the wires 
above ground at the towers is 40 ft. A lower cross-arm is utilised 
for transposing the cables, which is done at 20-mile intervals. Along 
the upper cross-arm, midway between the two outer cables and the 
middle cable. are strung two earthed cables for protection from 
lightning. ‘These cables are bolted in place on the towers by gal- 
vanised-steel clamps, Along parts of the route not particularly ex- 
posed to lightning storms. and more than five miles from any station or 
sub-station, one of the earthed cables is omitted. 

A private right-of-way was secured for the entire line. This right- 
of-way is 100 ft. wide through the forest reserve and on all parts of 


the line, excopt within eight miles of Denvor, whore the land is more 
valuable and not mountainous, and the right-of-way is reduced to 65ft, 
. The results attained in the operation of this line under such un- 
usual and strenuous conditions are of much interest. Thirty-two 
miles of the line were first operated for more than six months at 
86,600 volts for transmitting energy from a steam plant at Leadville 
to a sub-station at Dillon. Although no lightning arresters were in 
use during the summer of 1908, the total delay occasioned by light- 
ning was only 17 minutes, which represented the timo required in 
placing the apparatus in service after the oil switches had opened 
on account of induced surges. No damage was caused by lightning 
to either tho line or the apparatus. As mentioned above, trans- 
mission at 100,000 volts from Shoshone power house and Denver 
was begun on July 17, 1909. Operation during tho last half of the 
summer lightning period of 1909 was carried on without lightning 
arresters and without serious troubles from lightning. Experience 
so far indicates that winter conditions are more difficult to contend 
with than summer conditions. It has been found that sleet and snow 
sometimes cover the line conductors so that they have an outside 
diameter of 6 in., and at the top of Argentine Pass ice and snow have 
accumulated on the insulators until they were frozen solidly to the 
tower. At the time of writing nothing has occurred to indicate that 
such ice coatings on the insulators cause any trouble when energy 
is being transmitted at 100,000 volts. | 
Although operation in summer without lightning arresters gave 
rise to no unusual lightning conditions, static phenomena have been 
observed in cold weather which are out of the ordinary and of con- 
siderable interest. At high altitudes in cold weather, when dry snow 
is being blown across the line, arcing sometimes takes place between 
the overhead earth wire and one of the line conductors. This arcing 
usually allows enough current to flow to cause a slight drop in voltage 
for an instant at the sub-station. In the majority of cases when it 
occurs the current flowing is not sufficient to trip the overload devices 
on the oil switches at the generating plant. Ав nearly as can be 
determined, the arcing usually takes place about 100 ft. from a trans- 
mission tower. 'Гһе only evidence the arc leaves is slight cavities 
on the cables between which it occurs. It has never reached sufficient 
volume to melt away any appreciable amount of metal from the cable. 
The volume of current flowing is evidently very low. It is thought 
that the arcing is due to static charges on the line caused by dry snow 
and wind, which give rise to sufficient potential to strike an arc 
across this great distance. It is rather remarkable that an crc having 
once been established between line wires in this way is not main- 
tained by the generator current from the power houses. 


LEGAL INTELLIGENCE. 


— . 
Donnersmarckhütte Oberschlesische Eisen & Kohlenwerke A G. 
versus Electric Construction Co. (Ltd.). 


On Monday Mr. Justice Parker delivered his reserved judgment in 
this action in which plaintiffs sought to restrain an alleged infringement 
by defendants of letters patent No. 7,188 of 1902 granted to Carl Ilgner 
“ for improvements in the means of control of electrically driven rever- 
sible rolling mills." | 

In delivering judgment, his LonpsurP recapitulated the facts of the 
case and said : To understand the specification and claims of the letters 
patent and to appreciate the points urged against their validity, it was 
necessary to consider some problems connected with electric motors 
and how such problems had been solved prior to the date of such letters. 
In so doing, however, attention need be directed only to continuous 
currents. Any person proposing to erect an clectrie plant for driving 
machinery would have to consider, among other things, the kind of 
dynamo and motor respectively most appropriate for his purpose, and 
one of the first questions would be how the field magnets should respec- 
tively be wound. Long before 1902 all sorts of experiments had been 
made in winding magnets, and the relative advantages and disadvan- 
tages of series and shunt winding were well known. It was known that 
a series-wound motor would race on no load and that that defect could 
be cured if the magnet were wound only partly in series and for the rest 
in shunt. It was also well known that motors wound wholly or in part 
in series would slow up with an increase of load because an increase of 
load caused an increase of strength in the field and thereby increased the 
back E.M.F., thus diminishing the speed of the motor. On the other 
hand, it had been found extremely difficult to make a motor which 
would run at the same speed with varying loads, though shunt-wound 
machines had been brought to such perfection that the speed drop 
between no load and full load had been reduced to about 2 per cent. in 
the case of large motors and 5 to 10 per cent. in the case of small motors. 
Motors thus wound were practically and were sometimes spoken of as 
constant speed motors. Another problem in connection with electric 
motor plant was the method of control of the motor. Prior to 1902 
there were various well-known systems of ensuring control He need 
mention two only. The first was what is known-as the rheostatic system 
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which was for many purposes effective though not very efficient, and it 
had the disadvantage that all the current absorbed in the resistances 
was entirely wasted, so that the cost of thus controlling large machines, 
especially when they had to be run slowly on heavy loads became 
prohibitive. The other method, generally identified with the name of 
Mr. Ward Leonard (though there was some evidence that he did not 
invent it in its simple form), was to excite the magnets both of the 
dynamo and motor from a source other than their respective armature 
currents, and by introducing in the field circuit of the dynamo, resist- 
ances which could be cut in or out by the operator as occasion required 
to diminish or increase the strength of this field, the field of the motor 
remaining constant. There was, of course, some waste of current in 
these resistances, but the waste was exceedingly small compared with 
the waste caused by the rheostatic system of control; and, further, 
the Ward-Leonard system gave the operator а far more efficient control 
over the motor enabling him by strengthening or weakening the field of 
the dynamo to increase or decrease the speed of the motor without 
altering the torque or to increase or decrease the torque without varying 
the speed, or to change both the speed and torque at the same time in 
any reciprocal relation or to reverse the motor at his pleasure by simply 
reversing the field of the dynamo. It was, however, obvious that in 
order to be able to adopt а system of control dependent in part on vary- 
ing the field excitation of the dynamo, the operator must have control 
of the dynamo as well as the motor, so that that system in its simple 
form could not be adopted where the motor was driven by current 
supplied from some central station under the control of a third party, 
or where, though that was not the case more than one motor was being 
worked with current supplied by the same dynamo. 

In 1891, however, Mr. Ward- Leonard devised a method of overcoming 
that difficulty by introducing between the dynamo and the motor which 
drove the machinery an intermediate motor driving an intermediate 
dynamo and controlling the working motor by separately exciting and 
controlling the strength of the field of the intermediate instead of the 
field of the principal dynamo, the field of the motor being also separately 
excited and remaining a constant field. The Ward-Leonard system, 
both in its simpler form and in the form which involves the introduction 
ofan intermediate motor and dynamo, was fully described in letters 
patent No. 14,509, of 1891, and had long before 1902 been the subject 
of much discussion among electrical engineers both in this country and 
abroad, especially with reference to cases of variable loads on the work- 
ing motor entailing variable demands on a source of supply which was 
used for more than one purpose. In such a case it had been pointed 
out and was fully appreciated that the demand on the source of supply 
could be kept constant by reducing the speed of the working motor as 
the torque increased. It had also been pointed out, and was fully 
appreciated, that if the field of the intermediate dynamo werc reduced 
in strength so that the E.M.F. at the brushes sank below the back E.M.F. 
of the working motor, the working motor now running as a generator 
would be subject to a highly efficient brake. The Ward-Leonard 
system in both its forms had by 1902 become part of the ordinary stock 
in trade of the electrical engineer, and it was open to anyone, subject, 
of course, to existing patent rights, to apply it to the control of motors 
used for any purpose whatever, including the running of reversible rolling 
mills. It should be observed that Ward-Leonard seemed to have con- 
templated that his intermediate motor would be a constant speed motor, 
but none of the advantages secured by his system of control depended 
in any way on that constancy of speed. Indeed, any disadvantage to 
the working motor entailed by the intermediate motor dropping in 
speed could be counteracted by manipulating the field of the inter- 
mediate dynamo through which the speed of the working motor was con- 
trolled. The objects of Ilgner's invention were stated in the first para- 
graph as (1) The reduction of the fluctuations of current caused at the 
source of supply by the switching in of the motor, and (2) to allow of 
the frequent changing of the direction of rotation and of the velocity of 
rolling in an economical manner. In other words, his objects were : 
(1) Protection of the source of supply from the sudden demand entailed 
in starting the motor, and (2) economy in controlling the motor. He 
(Mr. Justice Parker) thought, having regard to the claim at the foot of 
the specification, the economy referred to was an economy secured by 
dispensing with the aid of switched-in resistances, in other words, by 
avoiding the rheostatic system of control. In order to obtain those 
objects the current was (he said) not delivered directly to the rolling 
mill motor, but by the intercalation of a motor dynamo which was to 
be connected with a suitable flywheel which he called a flying mass 
and was to be in operation as long as the rolling was to be carried on. 
He then gave certain directions as to the motor of the motor dynamo. 
It was to be so constructed that its highest number of revolutions was 
limited so that the motor could not race, and that with an increase of load а 
reduction in the number of revolutions took place. That direction 
appeared to exclude series- wound motors, and also shunt- wound motors 
constructed as such machines usually were to secure as little variation 
in speed as possible between no-load and full-load. It rather seemed to 
point either to a compound winding, partly series and partly shunt, or 
to & shunt winding deliberately so arranged as not to secure that con- 
stancy of speed which all makers had been aiming at and had approxi- 
mately attained. The next paragraph of the specification, though it 
did not read quite correctly as it stood, in effect said (1) that the dynamo 
was to be constructed in such a manner that any change in the excitation 
caused an alteration in the difference of potential at the terminals of the 
dynamo, and (2) that the operation of starting the rolling mill motor 
and its adjustment to the required number of revolutions was effected 
by the variable adjustment of the field magnet excitation, which, he 
thought, must mean the field magnet excitation of the dynamo. That 
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pointed to controlling the motor by varying the field excitation of the 
dynamo and suggested the Ward- Leonard system, involving, though it 
was nowhere so stated, separate excitation of the fields of both dynamo 
and working motor. The next four paragraphs of the specification 
described the way in which the invention operated, and though open to 
& good deal of verbal criticism, were, he thought, reasonably clear. 
Assume а sudden increase of load on the rolling mill motor, then if there 
were no flywheel and no manipulation of the control, so as to preserve 
& constant demand on the source of supply by sacrificing the speed of 
the rolling mill motor, the demand for extra power would go right back 
on the source of supply, and, being a sudden demand, would lower the 
voltage on the whole system before the central station could make pro- 
vision for its supply, thus interfering with all the other operations 
depending for power on the same source. The effect of the flywheel 
would, however, be as follows :—On the one hand the increased demand 
on the intermediate dynamo would tend to a decrease of speed in and 
a consequent increase of current taken by the intermediate motor, but 
that very decrease in speed would bring the flywheel into operation, 
thereby not only tending to minimise the decrease in speed and the 
consumption of current by the intermediate motor, but also supplying, 
by means of its stored up energy, to the rolling mill motor a great part 
of the extra power required. The increase of demand on the source 
would be gradual only, giving the central station time to make pro- 
vision for the extra demand without sacrificing the efficiency of other 
operations depending on the same source. The last two paragraphs of 
the specification called attention to the fact that if the rolling mill motor 
and the intermediate dynamo were constructed as continuous-current 
shunt machines we got an efficient brake. Those paragraphs were also 
the subject of well-founded criticism, if the expression ‘shunt ma- 
chines " connoted shunt excitation, but if separate excitation was con- 
templated, the expression, though not strictly accurate, might reasonably 
be thought to refer to the method of winding rather than to the source 
of excitation. 

The claim was for “ the herein-described arrangement for regulating 
the velocity of electrically-driven " rolling mills without the use of 
switched-in resistances, and for effecting a gradual demand of current 
from the main source so that the said demand of current did not rise to the 
full amount of current consumption corresponding to the work required by 
the rolling millon starting. A good deal of difficulty arose from the expres- 
sion “ on starting." It might mean simply when the rolling mill was 
started and the motor was switched in for that purpose; and that 
seemed to correspond with what the inventor stated in the specification 
to be his first object. On the other hand, it was obvious that the same 
result would follow whenever there was an increase of load, so that the 
inventor might mean that, whenever work or extra work was thrown 
upon the rolling mill, current corresponding to such work or extra work 
was never demanded from the source at the moment when the work or 
extra work commenced, but that the demand on the source was only 
gradually increased. The specification as a whole, though clumsily 
framed, might, he thought, fairly be construed to direct that in working 
reversible rolling mills electrically one was to adopt the full Ward- 
Leonard system for the sake of economy and put a flywheel on the 
intermediate dynamo in order that any extra demand required to be 
made on the source of supply might be made gradually, only the extra 
power required being meantime supplied by the flywheel. There were 
other advantages to be derived from the idea of a flywheel so applied, 
though they were not in any way mentioned or referred to by the inven- 
tor; thus, the periods of heavy load in a rolling mill being exceedingly 
short, a flywheel could easily be so constructed as to supply the extra 
power required without making any very greatly increased demand on 
the source, and if that could be done it followed that the intermediate 
motor could be a much less powerful motor than the working motor. 
In applying the Ward-Leonard system without a flywheel the inter- 
mediate motor, as well as the working motor, would (except so far as 
the dynamo itself were capable of a flywheel effect) have to be of the 
same strength as the working motor, that was to say, of a strength sufti- 
cient to cope with the maximum load. Further, with a regulator in 
the field of the intermediate motor the increased demand could be pre- 
vented altogether from coming on the source and not be brought gradu- 
ally only on the source. Those advantages, though not mentioned by 
Ilgner, were relied on as showing that the idea of combining a fly wheel 
with the Ward-Leonard system was an exceedingly valuable one. The 
essential feature of the invention disclosed by the specification as thus 
construed lay in the idea of putting a flywheel on the intermediate motor 
of the Ward.Leonard system of control as applied to reversible rolling 
mills, the only practical direction for carrying the idea into effect being 
the direction as to the motor of such dynamo being so constructed as 
to slow up with an increased load, which was an obvious necessity, if 
the flywheel was to act at all. 

(This judgment is continued on page 856). 
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ELEOTRICITY SUPPLY TABLES AND DATA. 


This Valuable Set of Tables and Engineering Data relating to 
Electricity Supply and to Electric Traction on Railways and Tramways 
in the United Kingdom, the Colonies, and some important places 
abroad, is now ready, and can be obtained complete in handy book 
form, price 6s. 6d. post free, or on very hard paper for rough or 
constant use, price 8s. 6d. post free. A complete Index is included. 
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COMBINATION AND PUBLICITY. 


In medieval days, when man's predatory instincts were 
less repressed than they are now, a hand-to-hand fight 
between two next door neighbours over the possession of a 
piece of land, or other coveted possession, was an everyday 
occurrence and excited no surprise. Such methods had 
their compensations, but the two combatants soon found 
that more was gained by combining their interests against a 
common foe than by fighting between themselves. In 
time, too, these small parties combined into large ones and 
fighting became more deadly, until it was found more 
harmless, though perhaps less amusing, to conduct opera- 
tions by word of mouth rather than by force of arm. 

Lest it be thought that we are initiating a political dis- 
cussion, we hasten to point out that such is not our inten- 
tion. We merely desire to show that in certain circles the 
value of combination was early recognised, and that the 
disadvantages of cut-throat competition (in the literal 
sense of the term) soon became apparent. At bottom, the 
question of competition in present-day industrial life is 
much the same, as in the old davs when might was right. 
It may not now be so speedy systematically to ruin a man, 
or firm, by under-cutting selling prices, as it once 
was by burning his castle, but it is just as insidious ; 
and the worst of it is that such competition 1s a two-edged 
sword, and neither combatant ever comes off scot-free. 

It is not, therefore, surprising that certain industrial 
fighters are getting just a little tired of a combat that docs 
little good to anybody. It is not so long ago since three of 
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to Scotland traffic by introducing on their respective systems 
a species of Marathon race, which, while very expensive from 
the running cost point of view, attracted very little traffic 


and brought nobody much prosperity, least of all the share- : 
At the present time, on the other hand, we see the. 


holders. 
same three railways combining their efforts, to some extent, 
and attempting, wherever possible, to reduce such expenses 
as arise from competition. Instead of running three 
separate and distinct sleeping cars every night to Inverness 
there is now but one, supplied by the three companies con- 
cerned in rotation—an arrangement which is found to work 
satisfactorily in every way. The railway companies would, 
in fact, like to do more in this direction, but are prevented 
by restrictive legislation. 

Now, example is better than precept. We, therefore, 
commend the action of the railway companies to every 
member of the electrical industry—especially the manu- 
facturers. A few years ago nobody would have thought 
that the London & South Western and Great Western 
Railways would attempt to combine interests; they were 
just as much at each other's throats as many electrical 
firms are to-day. But the fact remains that they are making 
the attempt. W hy, therefore, should not the electrical firms 
follow their lead ? 

In such a case, however, there is nothing like taking an 
example nearer home, and we may, therefore, refer to the 
co-operative action recently taken by the electricity supply 
authorities in the Greater London area—an action that we 
feel ought to carry great weight in engineering circles. It is 
well known that until very recently the numerous supply 
authorities were not allowed to combine their efforts, nor 
indeed did many of them at one time feel much like combin- 
ing; competition being then the essence of the contract. 
But, doubtless as the result of the arduous and only recently 
settled fight over London power supply, wiser counsels 
have prevailed, and powers to work together have been 
sought and granted. All this is ancient history, but it will 
not be out of place, thereby pointing a useful moral, to show 
what the various authorities have been doing since they 
obtained these powers. 

Firstly, they formed a Joint Publicity Committee to 
initiate a campaign which would bring before the public 
the advantages obtainable by using electrical energy, with 
the immediate result that inspired paragraphs appeared in а 
number of our daily contemporaries, giving information on 
“ What might be done,” and where further details might be 
gathered about electrical work generally. This enterprise 
was, we understand, entirely successful, and just lately, as 
we noted in our last issue, another step forward has been 
taken. Pamphlets and posters are being designed and pub- 
lished for general circulation and display, in the hope that 
the public will be made to recognise, both through its eyes 
and its letter boxes, that there is more in electricity than 
they first thought. An example of one of these posters, 
which we illustrated in our last issue, shows that an artist, 
and a man who knows his business, is already at work with 
satisfactory results. The landscape therein portrayed is 
obviously London, but it can be used for any cther town 
by altering the headline, the idea beinz to convey an 


impression of universal light. It is further intended to extend 
this co-operation not only to the London undertakings, but 
to the provincial ones as well; the “ literature ” being issued 
by a central authority, though the name and address of the 
special undertaking concerned will appear on the pamphlet 
or poster with a notice indicating where further information 
can be obtained. We are glad t» find that the movement 
is making excellent headway, being alre dy supported 
(apart from the Metropolis) b; the urder.akings at Black- 
pool, Bournerouth, Derbv, Harrogate, Loughborough, 
Northampton, Preston, Southampton, Wolverhampton and 
seventeen other towns. 

Wefeel that this is а step in the right direction; we con- 
gratulate the promoters of the scheme on their enterprise, 
and we hope it will be a great success. But we think the 
greatest value of this campaign lies in the example which it 
sets. The campaign is not being conducted by one under- 
taking, but by a combination of several of those authorities 
which, not so long ago, were warring together. The moral 
is clear ; not only should co-operation be the keynote of the 
operations of all the supply authorities throughout the 
country (for their interests are the same), but the manu- 
facturers should take a leaf out of the same book, and think 
about combining too. Such co-operation would do away 
with many, at any rate, of the existing troubles from which 
the industry is suffering, and steps should be taken to bring 
it about as quickly as possible. 

The complaint will, perhaps, be raised, that such co- 
operation is difficult, if not impossible to achieve. In reply, 
we point both to the work of the railway companies and the 
electricity supply authorities ; if they can work successfully 
together on friendly terms, whv not the electrical industry as 
a whole? 


REVIEWS. 


(Oopies of the under mentioned works can be had from TIIE ELECTRICIAN Office post 
free, on receipt of published price, aiding 8d. for books published under 38. Add 
10 per cent. for abroad or for foreign books.) 
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Arbeiten aus dem Blektrotechnischen Institut der Technischen 
Hochschule zu Karlsruhe, 1908-9. Edited by E. Akno.p. 
(Berlin: Julius Springer.) Pp. vii. + 510. M. 10. 

The above work is a collection of Papers, mainly on com- 
mutation and subjects allied thereto, which represent a large 
part of the experimental research carried out during 1908-9 at 
the Electrotechnic Institute, of which Prof. Arnold is Director. 
Indirectly the Papers also serve to indicate that at least this 
part of the most progressive ейис< ола] State in Germany has 
not lost its vitality. Оп the other hand, it would certainly 
be a bad sign if the output of a well-equipped electrical en- 
gineering college, with a staff of four professors and a host of 
assistants, did not extend beyond ordinary routine. 

Probablv it would be difficult to find а subject which lends 
itself so unreadily to accurate measurement as the process 
of commutation and the behaviour of the brushes. The pre- 
parations alone for such experimental work are usually quite 
disheartening owing to their magnitude, whilst the fickleness 
of the results as they are taken from dav to day almost suffices 
to make the research student despair of obtaining any accurate 
information of the laws governing commutation. But if the 
practical difficulties are great the theoretical are still greater, 
for in order to solve the differential equations a number of 
assumptions are necessary, which experiment proves are not 
true in reality. Thus the experimental results give but little 
comfort to the theorist. It is only by such measurements, 
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however, that we can even approximate to the truth ; for the 
rest, both the theorist and experimentalist must agree that the 
chief advances in the direction of sparkless running have largely 
been the result of costly experience. Of course it is highly 
probable that theory and experiment will still clear up many 
difficulties, and for this reason it is pleasing to find one of the 
pioneers of the theory of commutation attacking these problems 
with the same energy from the practical standpoint, and there 
is little doubt that Dr. Arnold will always be regarded as one 
of the foremost workers in this branch of electrical engineering. 

In all there are seven Papers in the book, some of which were 
written as Doktorarbeiten.“ Besides two Papers dealing 
directly with the experimental investigation of the process of 
commutation under various conditions, there is an article on 
the friction of dynamo brushes wherein the coefficient of 
friction for 12 kinds of well-known brushes is measured, and 
the influence of mechanical pressure, temperature, speed, 
current density and material of brush is fully investigated. А 
further Paper is devoted to the experimental investigation of 
ап alternating-current series motor, and its behaviour is 
examined under different methods of providing the commu- 
tating field. For this purpose а Siemens Schuckert series 
motor was employed, and the results obtained are well worth 
the attention of those connected with the design of these 
machines. Another thesis deals with the leakage of commu- 
tating poles, and will, therefore, be of interest to a much larger 
class of designers. One needs but to be reminded that the 
leakage coefficient may frequently reach the order of 200 to 
300 per cent., or even more, in order to explain why many 
interpole designs have been unsuccessful. A short Paper on 
the effect of temperature on the contact resistance pressure is 
also added for the sake of completeness. 

In addition to the above Papers, more or less closely allied 
to the subject of commutation, Dr. Fraenckel's doctorate 
thesis on the single-phase variable-speed compensated shunt 
motor is also included. This is probably the best Paper yet 
written on this motor, and those who wish to study the theory 
of this machine would do well to read the same. 

Despite the general excellence of the work evidenced in the 
above Papers, there is one fault common to several of them. 
Though each Paper is summarised at the end, vet the results 
are not as a rule given in a form directly useful to the designer. 
Now, apart from lecturers and professors, the contents of 
this book are of chief importance to the designer. The latter, 
however, having neither the time nor the opportunity of under- 
taking research himself, 1s compelled to rely on such sources, 
and, however reliable the results may be, yet if they are not in 
a form in which thev can be directly used in design, such results 
will be sure to lose in value. Thus the Paper on the leakage 
coefficient. of commutating poles, for example, shows very 
clearly how this coefficient can be obtained both experimen- 
tally and theoretically, but no practical rules or formule are 
deduced whereby it can be rapidly, if but approximately. 
estimated for anv particular design. The same remark applies 
to certain other parts of the book. Of course, it may well be 
argued that this is not a handbook. Granted, but research 
work done in connection with commercial machines should have 
more than a scientific interest, and how many, we may justly 
ask, would ever take such an interest in the difficult subject 
of commutation, if it were not on account of its practica! 
importance ? The engineer is not onlv concerned to know that 
such and such a phenomenon exists, but he also wants to know 
how to calculate its magnitude and determine its influence on 
the working of his machine. And surely this is no sordid ideal 
for the research scholar, when thereby he can enable the en- 
gineer to reduce the elements of chance in his machine still 
further to a minimum. 

The book. however. is full of instruction, and the above 
defect. will doubtless be remedied as soon as the matter is 
brought into the future editions of Prof. Arnold's works. For 
those who take a scientific interest in the working of con- 
tinuous-current machines these Papers will be extremelv wel- 
come, and we trust more will soon follow. 

STANLEY P. SMITH. 


Steam Power Plant Piping Systems. By \уплллм L. Morais. 
(New York: McGraw-Hill Book Co.) Pp. xv. + 490. 21a. net. 


Whilst close attention is given to the design and construc- 
tion of the larger portions of the plant for power station service, 
the smaller connecting pieces, although affecting the smooth 
working and economy of the station as a whole, do not always 
receive consideration worthy of their importance. The 
arranging of pipe connections, if properly done, is no light 
matter, as it involves the solving of important and often 
antagonistic problems; only those who have had specia! 
training can produce sound mechanical jobs. To assist engi- 
neers to recognise and to overcome the varied troubles inherent 
in the designing, installing, maintaining and operating of the 
pipe systems—steam, water, oil and air—is the avowed object 
of this book. 

The manner in which this complex subject is treated 
evinces much careful thought and practical knowledge on the 
part of the author. American practice and procedure is 
apparently very dissimilar to British ; some of the difficulties 
considered are but the rational outcome of the economic 
system peculiar to the United States. 

Diagrammatic sketches for assistance in the preliminary 
stages of the design work are advocated, and such sketches, 
illustrating the right and the wrong ways of arranging the 
various pipe lines, are given for differently sized and differently 
arranged stations. The “diagrammatic study " method of 
design is considered in the first seven chapters ; the construc- 
tional details involved in the working out of each of the 
systems are treated in the remaining chapters. Some of the 
illustrations of these details are crude—too diagrammatic— 
and leave too much to the reader’s imagination. However, 
the numerous illustrations are, in general, quite satisfactory. 

It 1s interesting to note that almost invariably in the sketches 
of the high-pressure steam ranges a tvpe of valve is shown 
which appears to be similar to that discarded many years ago 
by the British Admiralty as being unsuitable for high pressures. 
Many types of joints arranged so as to permit of unrestricted 
expansion of the connecting pipes are illustrated and described, 
but the telescopic pattern joint, which, if properly designed, 
has several good features, is not mentioned and does not 
apparently meet with much favour in America. More infor- 
mation regarding the methods of securing flanges to pipes, 
particularly high pressure pipes, the finishing off and testing 
of pipes, and rules, tabulated data or curves, for determining 
dimensions of flanges, thickness of pipes, &c., would be of 
service to тапу. The importance of the draining of steam 
ranges is realised and the subject receives special consideration. 

About 150 pages are devoted to water ranges other than the 
boiler feed systems. Piping details for artesian well and city 
water-main connections, water treatment apparatus, hydraulic 
and fire services, low-pressure mains and condenser cooling 
water svstems are given in illustration of the text. The 
requirements of cach system of steam condensation are clearly 
enunciated in the lucid cnapter on condenser cooling water 


piping. А. С. 


THE COLLINS LONG-DISTANCE WIRELESS 
TELEPHONE. 


BY WILLIAM DUBILIER. 


А sweeping plan for the extension of the wireless service 
for the United States Navy has been submitted to Congress by 
Rear-Admiral Cowles, Chief of the Bureau of Equipment. in 
which he advocates that wireless apparatus of the latest type 
be supplied to all the new vessels of the Navy, including 
destroyers and all auxiliaries. 

Wireless telephony wil! receive its share of consideration 
as well as wireless telegraphv, and the conditions require à 
svstem which will be operative over distances of 100 miles, and 
remain in adjustment for five minutes at a time. The Collins 
system will be one of those competing, and, as the result of 
recent tests, it 1s evident that it will easily fulfil the require- 
ments cited. The apparatus will be duplicates of that shown 
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at the recent Alaska-Yukon-Pacific Exposition at Seattle, and 
described in the following notes. 

The transmitting apparatus in its entirety includes a Collins 
revolving oscillation arc lamp, Fig. 1; a high frequency and 
high potential variable tuning inductance transformer, Fig. 2; 
an adjustable tuning auto-transformer, and the usual revolving 

. variable condenser. These separate devices are designed to 
withstand potentials of 5,000 volts or more. Fig. 3 shows the 
scheme of connections, and Fig. 4 is а general view of the 
apparatus in use. 


Fic. 1.—RoTATING OSCILLATION ARC. 


The initial current is at a prossure of 500 volts direct. This was 
raised to 5,000 volts in the case of transmission between 
Newark and Philadelphiu, though a pressure of 2,500 volts is 
generally used, produced by a motoregenerator set. The 
latter high-voltage current is used to energise the revolving 
oscillation arc lamp, which is an improvement on those pre- 
viously emploved. The lamp proper consists of a pair of hard 
carbon disc electrodes, and these are mounted on parallel 
spindles so that thev are in the same plane, and are connected 
by means of bevel gears secured to an insulated shaft. The 
discs are insulated from each cther by mica bushings fitted in 
the gearing, the casing fcrming one of the connections, while 
the insulated bearing in the bottom of the casing forms the 


Fia. 2. —VARIABLE TUNING INDUCTANCE TRANSFORMER. 


other. The gearing is so arranged that the disc electrodes are 
rotated in opposite directions, the power being furnished by a 
small motor. One of the bearings of the shaft is mounted in а 
keyed sleeve, which permits the spindle carrying one of the 
carbon discs to be moved toward or away from the opposite 
disc, so that the length of the arc may be varied while the lamp 
is in operation. The carbon electrodes are placed in a metal 
casing, while the rotating mechanism is attached to the 
bottom cf the casing. In the long-distance test between 
Newark and Philadelphia hvdrogen was used, but for short 
distances the arc burns in an air blast. 


The casing is supported betwéen the poles of an electro- 
magnet, and through the ends of the poles and at right angles 
to them are polar projections of soft iron which are threaded, 
and these are screwed through the extremities of the magnet 
and at right angles to the arc, thus permitting the magnetic 
field to be varied within wide limits. "The coils of the magnet 
are also used as 8 portion of the primary circuit of the trans- 
mitter, serving the purpose of choke coils, and so preventing the 


Aerial 


Receiver 


25 Volt D. C. 
Generator 
Fiu. 3.— DIAGRAM OF CONNECTIONS, 


oscillations from backing up into the high-tension direct-current 
generator. 

The rotating oscillation are obviates the disadvantageous 
features of the stationary arc, in that a constantly fresh and 
cool surface is presented to the arc, and in that it prevents the 
uneven burning away of the electrodes which give rise to unto- 
ward variations in the frequency of the oscillations, therebv 
throwing the circuits out of resonance ; it is also advantageous 
in the optimum length of the arc—namely, the length at which 
the resistance of the arc is hest proportioned to the capacity 


Fic. 4.--Lone Distance WIRELESS TELEPHONE IN OPERATION. 


and inductance of the closed circuit, and finally in that a con- 
stant arc may be maintained for very much longer periods of 
time than is possible where the carbons are stationary. 

The chief improvement in the combination tuning inductance 
transformer is that a new and novel means of contact is. 
introduced, whereby any variation of the inductance can be. 
had, and in tuning a wireless telephone transmitter this is. 
vitally necessary. The contact is made by a ring provided 
with three small grooved pulleys, which press against the turns: 
of the tubing forming the primary. Having a spiral form, this 
coil causes the ring, when it is rotated; to travel back and forth 
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from end to end. A small track under the coil serves to guide a 
carriage, which in turn makes contact with the ring. With this 
arrangement the inductance can be varied, thus. making it 
easy to put the closed oscillating circuit in resonance with the 
open radiating circuit. The secondary is arranged to slide in 
or out of the primary, making a loose coupling, which is 
another essential in the production of high-frequency undamped 
oscillations. The adjustable tuning auto-transformer is 
designed to be used in the aerial wire circuit, and more or less 


inductance can be had by turning the wheel, causing the con- 
tact spring to travel back and forth. The variable condenser | 


consists of a number of semicircular fixed plates of metal, built 
up in a cylinder of insulating oil, while а second series of mov- 
able plates secured to а spindle meshes with the first set, but 
is insulated from it. A handle attached to the rod permits any 


variation of capacity within the limits of the condenser to be [ 


obtained. А scale, divided into thousandths and ten thou- 
sandths of a microfarad, and a pointer indicate the value of 
the capacity at any point. 

The transmitter is of the carbon granular tvpe, but of special 
design and construction. It is formed of two oppositely dis- 
posed diaphragms with the granules between them, so that the 


voice impulses cause them to vibrate against each other, thus | 


increasing the amplitude as compared with a single diaphragm 
transmitter. For long-distance work this transmitter is air- 
cooled. MD 

The receptor comprises a thermo-electric detector of Mr. 
Collins’ invention, the full details of which cannot be given at 
the present time. It is said, however, that this detector is 
sensitive to oscillations of уро of an erg, and is especially well 
adapted for the relaying of speech oscillations. A variable 
electrolytic potentiometer, formed of two small lead plates 
immersed in acidulated water, is used to control the source of 
current (though the usual slide wire tuning coil previously 
used is shown in Fig. 3), while the tuning inductance and 
condenser are very much the same as those employed in other 
systems. | | 

The longest distance covered by this system is 81 miles, 
between Mr. Collins’ laboratory in Newark, N.J., and the Land 
Title Building in Philadelphia. The intervening country is 
flat and practically at sea level. The power used was approxi- 
mately 2} kw. 

At the Alaska-Yukon-Pacific Exposition the Collins wireless 
telephone received the highest awerd, the gold medal, con- 
ferred over all competitors by the official electrical jury, 
composed of Prof. F. E. Johnston, of the Washington Uni- 
versity, Capt. F. P. Turner, of the United States Army 
Signalling Corps, and Mr. Leopold Stocker, electrical engineer. 


USE OF ELECTRICITY IN FACTORIES AND 
WORKSHOPS. 


We have received from the Chief Inspector of Factories a 
copy of a Memorandum by Mr. G. Scott-Ram, H.M. Elec- 
trical Inspector of Factories, dealing with the recent Home 
Oflice Regulations for the generation, transformation, distri- 
bution and use of electrical energy in premises uuder the 
Factory Acts. It will be remembered that in view of the 
opposition aroused by the original draft of these Regulations 
an inquiry was held by Mr. J. Swinburne; as a result of 
which a set of revised Regulations was issued a little more 
than a yearago and appeared in Тнк ELECTRICIAN of January 
22, 1909. In view of the complexity of the conditions with 
whieh these Regulations are concerned, and the numerous 
applications received at the Home Office for more detailed 
information, the present Memorandum has been issued to assist 
occupiers and others in complying with the Regulations, by 
explaining in detail what precautions are required in the case 
of various types of installations, and in what circumstances 
exemption may be claimed. 

We give below an abstract of the more important explana- 
tions in this Memorandum. | 


Ав to the various classes of premises included, all generating and trans- 
forming stations are factories if they come within the definition of 


the exemptions. 


electrical station“ in Part J. (20) of Schedule VI. of the Factory and 
Workshop Act, 1901, which runs as follows: Electrical stations, that 
is to say, any premises or that part of any premises in which electrical 
energy is generated or transformed for the purpose of supply by way of 
trade, or for the lighting of any street, public place, or public building, 
or of any hotel, or of any railway, mine or other industrial undertaking.” 
An electrical generating station belonging to a private individual for 
lighting his own residence is not on that account a factory, but if he 
should supply others with electrical energy otherwise than gratuitously 


it would become a factory. In the case of railway and tramway com- 


panies' stations, those which generate electricity for power purposes only 
are outside the acts and regulations. If, however, the electricity is used 
partly for power and partly for the lighting of stations, goods yards, 
buildings, tunnels or other parts of the undertaking, the acts and regula- 
tions will apply. All generating and transforming stations on any 
premises to which the regulations apply are under the regulations for 
whatever purpose the electricity is generated or transformed, subject to 
А motor-generator station is clearly a generating 
station. 

As the regulations do not extend to premises which are not under the 
Factory Acts, they do not apply to street mains or transmission lines, or 
to transforming pits other than sub-stations, or to inspection boxes or 
switch boxes on the line of such mains. Where, however, portions of 
the mains are on factory or other premises as aforesaid, as at the gencrat- 
ing station or sub-station, or on the factory premises of a consumer, the 
regulations apply to such portions thereof, subject, however, to ex- 
emption 2. 

Dutics.—The responsibility for the observance of the regulations is not 
confined to the occupier. All persons engaged in any way in electrical 
work to which the regulations apply should make themselves acquainted 
with the regulations, as any person employed who fails to comply with 
them is liable to be prosecuted and fined. Printed copies of the regula- 
tions must be kept posted up in conspicuous places in all premises to 
which they apply. A printed copy must also be supplied gratuitously 
by the occupier to any worker affected by them on application. For 
affixing on premises, whether generating stations or others, to which 
Exemption 1 applies throughout, an abridged copy of the regulations, 
omitting all those which do not apply on such premises, has been pre- 
pared. | ; l 

Definitions.—In the case of alternating current, the term“ pressure 
is used in the ordinary sense, and refers to the virtual pressure (i. ., the 
square root of the mean square of the instantaneous values), and not to 
the maximum instantaneous value. 

Each of the definitions as to the meaning of low, medium, high pres- 
sure, &c., is qualified by the words“ where the electrical energy is used.” 


"The effect of this is to allow systems which do not exceed the limiting 


pressure where the electrical energy is used, but which may excecd it at 
other points—e.g., at the source of supply—to be regarded as of the lower 
pressure. The word * normally ” is also important in reference to pres- 
sures on the borderlines. It is intended to allow of a reasonable latitude 
in the variation of the pressure. Thus, if the pressure where the elec- 
trical energy is used is normally 250 volts, but occasionally fluctuates 
between, say, 240 volts and 260 volts, it may, nevertheless, be regarded 
аз low pressure.” 

Conductors and apparatus are all part of the same system if they are 
electrically connected together. Where they are not so connected, they 
belong to separate systems. Thus, in a separately excited generator, 
the field magnets belong to one system and the armature to another. It 
should not be overlooked that in auto-transformers the secondary circuit 
does not form a separate system from the primary circuit, and the 
dangers to be guarded against are those of the higher pressure. 

In the definition of conductors it should be noted that not all electrical 
conductors are included, but only those arranged to be electrically con- 
nected to a system. Electric lamps are, of course, included under 
apparatus.“ 

A conductor, although it may have a coating or covering of insulating 
material, will, nevertheless, be regarded as * bare " unless such insulating 
covering is up to the standard of the definition " covered with insulating 
material." 

The definition of “ switchboard”? includes small distributing fuse 
boards and the largest station switchboards. 

Exemption 1.—JNothing in Regulations 2, 3. 4, 7, 9, 10, 11, 15, 16. 17, 
21, 22, 23, 24, 25, 26, 28, 29, 30 and 31 shall apply, unless on account of 
special circumstances the Secretary of State shall give notice to the occupier 
that this exemption does not apply : 

(a) To any system in which the pressure does not ercecd low pressure 
direct or 125 volta alternating ; 

(b) In any public supply generating station, to any system in which the 
pressure between it and earth does not exceed low pressure ; 

(с) [п any above-ground sub-station for public supply, to any system not 
exceeding low pressure. It may be stated generally that in a direct-cur- 
rent three-wire system in which the pressure between the outer conduc- 
tors is“ medium pressure," but in which (a) the neutral conductor is 
connected to earth, and (b) the pressure between the neutral conductor 
and either of the outer conductors does not exceed “ low pressure.“ cir- 
cuits connected to one side only of the system should be considered as 
of“ low pressure," provided that they are kept distinct and apart from 
circuits connected to the other side of the system. Where they are not 
во kept apart they should be considered as of medium pressure.” 

In the case of alternating systems the exemption applies where the 
pressure does not exceed 125 volts. Precisely similar considerations 
apply in the case of three-wire systems as with direct current, and also 
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in the case of a four-wire three-phase system. If the neutral conductor 
is connected to earth, circuits taken from the neutral conductor and any 
one of the other conductors, and not exceeding 125 volts, may be con- 
sidered as within the exemption, provided that they are kept distinct 
and apart from circuits connected to any other conductor of the system. 
Where not so kept apart they are not within the exemption. | 

A somewhat similar question arises in reference to circuits supplied 
through auto-transformers. Thus, the supply to any premises may be at 
250 volts; this is taken to an auto-transformer, from which a circuit is 
taken having, for example, only 50 volts between the conductors. It is 
quite possible that the 50.volt circuit may be at 250 volts above earth, 
and therefore just as dangerous as regards shock as if there were no trans- 
former. If, however, the 250 volt supply system has one conductor per- 
manently connected to earth at the sub-station or main transformer, it is 
possible so to arrange the 50 volt circuit that the maximum pressure above 
earth shall not exceed 50 volts. If this arrangement is so carried out 
that it may be absolutely relied upon, there is no reason why the 50 volt 
circuit should not be considered as coming under the exemption. The 
conditions must, however, be carefully considered, and the connections 
properly supervised and carried out by а competent person and subse- 
quently verified by tests. It is necessary that there shall be no break 
whatever in the earthed conductor between the main supply transformer 
and the auto-transformer ; and there must be no fuse or switch therein. 
Npecial attention should also be given to the connections of the auto- 
transformer that there shall be no possibility of a loose contact. Earthing 
through a high resistance, such as a lamp, will not suffice. and neither will 
earthing through a fuse or circuit-breaker. 

Under (5), public supply generating stations, giving the ordinary direct- 
current supply on the three-wire system not exceeding 500 volts between 
the outers at the consumers' terminals, are exempted from the specified 
regulations, so far as that system is concerned, sf the neutral or middle 
wire 18 connected to earth ; but, on the other hand, they are not exempted 
in respect of the ordinary system for traction supply at 500 volts direct 
current, having the negative pole earthed. 

Public supply generating stations, supplying alternating current, often 
use alternating current transformed down for auxiliary purposes and for 
lighting. but the exemption is not intended to apply to such use, even 
where the pressure does not exceed 250 volts above earth. 

In estimating the pressure to earth, unless the middle wire or neutral 
point is intentionally connected to earth, the criterion will be the greatest 
pressure between any two conductors. Under (c), the limiting pressure 
is the pressure of the system, and not the pressure to earth, as in (b). 

Exemption 2.—Nothing in these Regulations shall apply to any service 
lines or apparatus on the supply side of the consumer's terminals, or to any 
chamber containing such service lines or apparatus, where the supply is 
given from outside under Board of Trade Regulations; provided always that 
no live metal is exposed so that it may be touched. This is subject to two 
essential conditions—namely, (a) that the supply is given under Board of 
Trade Regulations, and (6) that no live metal is exposed so that it may 
be touched. It should be borne in mind, in reference to sub-stations on 
consumers’ premises, that it is an exemption from the regulations only, 
and not from the Factory Acts. Where a supply at high or extra high 
pressure i8 brought to the consumer's premises, and there transformed 
to lower pressure before delivery to the consumer's terminals, that part 
of the premisos is a sub-station under the Factory Acts, but the exemption 
applies. subject to conditions (a) and (b) above, to the conductors, trans- 
formers and all other apparatus on the supply side of the consumer's 
terminals. Often, however, there is not compliance with (5), and failing 
that the exemption does not apply, whether (a) is fulfilled or not. If the 
sub-station is in the sole occupation and charge of the supply authority, 
the consumer has no responsibility with regard to it: it is still a factory, 
of which the supply authority are the occupiers, and under the Regulations. 
If. on the other hand, the consumer has access to the sub-station, he 
becomes responsible, as occupier, for his part of it. 

Exemption 3.— Under this exemption as to special conditions the 
Secretary of State has made the following order, dated July 28, 1909: 
In pursuance of Exemption 3 of the above Regulations, I hereby direct 
that in rooms, other than electrical stations, in which the following special 
conditions are observed—viz., no electrical energy is used except at low 
pressure, nor for any purpose other than lighting by means of incandescent 
lamps: and the floor is of wood or otherwise insulating: and there is no 
machinery or other carthed metal with which a person handling any non- 
earthed lamp fittings or any portable lamp is liable to be in contact ; and 
no process rendering the floor wet is carried on ; and no live conductor 
is normally exposed so that it may be touched ; such conditions shall be 
decmed for all the purposes of the Regulations adequately to prevent 
danger. This has the effect of giving complete exemption in rooms 
where clectricity is used for lighting only at low pressure, and where the 
dangers are no greater than, for instance, in an ordinary private house. 

Exemption 4.— Nothing in these Regulations shall apply to any process 
or apparatus nsed exclusively for electro-chemical or electro-thermal or testing 
or rcscarch purposes ; provided such process Бе во worked and such appa- 
ratua зо constructed and protected and auch special precautions taken as may 
be necessary to prevent danger. This in no way relieves occupiers from 
taking adequate precautions; indeed. its application is conditional upon 
such precautions being taken. In making pressure tests of insulation, 
adequate precautions are necessary to keep persons away from the high- 
pressure conductors during the tests. Generally fencing of a substantial 
nature should be used. The mere putting up of “ danger ” notices is not 
sufficient. 

Regulation 2.—All conductors shall either be covered with insulating 
material, and further efficiently protected where necessary to prevent danger, 


or they shall be зо placed and safeguarded as to prevent danger so far as 
is reasonable practicable. As а general rule, the second alternative allowed 
by the Regulation will not be practicable, and cables and wires for use in 
factories will have to be covered with insulating material, and where 
within reach or liable to damage further efficiently protected. The pro- 
tection necessary will depend upon circumstances; wood casing may 
often suffice, or stout metallic sheathing may be needed. Where metallic 
tubing or casing is used, it must be efficiently earthed. In an installation 


. where the wires are protected throughout by substantial metallic tubing, 


the earthing can be simplified by making the separate lengths of tubing 
electrically continuous. The mere sliding of the end of one tube into a 
socket of another is not sufficient. Unless the joints are sound, efficient 
earthing can only be accomplished if the separate lengths of tubing are 
otherwise specially bonded, or if a connection from an earth wire is made 
to every separate length of tubing. 

The use of thin metal tubing and imperfect joints has proved a fruitful 
source of danger from fires, and too much stress cannot be placed upon 
the necessity for using tubing of adequate thickness with sound joints. 
In installations covering a large area, where the tubing may be of con- 
siderable length, even if it be of adequate thickness to afford sound 
mechanical protection, it may be of too high a resistance to act as an 
efficient earth connection, and may have to be supplemented in this 
respect by an earth cable connected at different points. 


Bare wires should not, unless under special circumstances, be used 
within any factory except for such necessary purposes as trolley wires 
of travelling cranes, and even so they must be so placed and safeguarded 
as to prevent danger so far as is reasonably practicable. They must, for 
instance, be out of reach from the working floor, and so protected that 
the crane driver can get to or from the driving cage or platform without 
risk of contact, and cannot touch them when in the driving cage. Bare 
wires within a building, whether used as trolley wires or otherwise, 
should be protected by switches readily accessible so that they can at any 
time be made dead. Outdoor bare wires attached to insulators should 
be clear Of all traffic, and so placed'as to be out of reach, not only. from 
the ground, but from any position in which a workman may have to be in 
the course of his employment. Thus, they should be out of reach from 
any window or roof. Spans crossing or adjoining roads, or places where 
persons may pass or work, should be short, and earthed cradles should be 
provided to catch a broken wire. 

In the case of a supply to premises under the Factory Acts by overhead 
conductors, the Board of Trade Regulations will in general apply to the 
conductors outside such premises. Where the conductors are upon the 
premises, they will be under the Factory Act Regulations, subject, how- 
ever, in the case of service lines, to Exemption 2. 


Regulation 3.— Every switch, switch fuse, circuit-breaker, and isolating 
link shall he : (a) so constructed, placed or protected as to prevent danger ; 
(b) зо constructed and adjusted as accurately to make and to maintain good 
contact ; (c) provided with an efficient handle or other means of working, 
insulated from the system, and so arranged that the hand cannot inadver- 
tently touch live metal ; (d) во constructed or arranged that 1t cannot acciden- 
tally fall or move into contact when left out of contact. (a) There are two 
classes of persons whose safety has to be considered, (1) those employed 
generally on the premises, and (2) those whose duties require them to 
use the switches, &c. In regard to (1), switches and other apparatus re- 
ferred to, unless on switchboards, and hence under the switchboard 
regulations, as a rule, should be enclosed so that no live metal is ex posed. 
Protection merely by position—e.g., placing out of reach—is seldom 
admissible. Under (2) it may be necessary to distinguish between 
skilled and unskilled persons. Protection by cover is necessary even for 
skilled persons where the switch is so fixed that the operator is in con- 
nection with earth, as by standing on iron floor plates or damp ground. 
The kind of cover is also a material point. Frequently a double-pole 
switch has its handle fixed to a cross bar between the positive and 
negative blades, the live parts being protected by a cover which has a 
slot through which the handle passes and is worked up and down. This 
method is not altogether satisfactory, especially for switches carrying 
heavy currents, for if an arc should occur, for instance on breaking circuit, 
it may burn the operator's hand through the slot; with covers of this 
kind there should be a guard attached to the handle to screen the opera- 
tor's hand and wrist. А better way is to have the handle fixed on the 
end of the spindle, so that no alot is required ; for heavy currents covers 
of this kind should, however, be provided with perforations, somewhere 
away from the handle and not directed towards theoperator; in the ab- 
sence of such a vent, the cover may be blown off or shattered in case of 
arcing from any cause. The above remarks apply not only to ordinary 
simple switches, but also to switches of the multi-contact type, such as 
motor-starting switches or regulators. 

It is important, in the case of switches covered so that the blades cannot 
be seen, that the position of the handle should clearly indicate whether 
the switch is off or on, and if necessary these words should be 
marked on the cover. 

Switch fuses must comply with all the requirements for switches. If 
used to make or break a circuit while under current, the possibility of the 
fuse blowing at the moment of switching on must be taken into account 
as one of the dangers to be guarded against. "The requirement that the 
handle shall be so arranged that the hand cannot inadvertently touch 
live metal is important. Switch fuses do not lend themselves readily 
to protection by covers, and are generally enclosed in cabinets. "These 
should be fixed in positions where the operator will be insulated from 
earth. They are often made of hard wood with a hinged glass-panelled 
door, and should be lined with asbestos or other fire-resisting material. 
Metal cabinets are also used, particularly for switch fuses and the variety 
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generally called grip fuses. Metal covers and cabinets should as a rule 
be earthed. As a means of protection of persons employed on the pre- 
mises generally, metal cabinets are excellent, but in regard to the person 
having to open the cabinet and use the apparatus they are open to the 
serious objection that he is liable to touch the cabinet with one hand 
(thereby making contact with earth) whilst handling the apparatus with 
the other, and is therefore in a position to receive a severe shock should he 
accidentally touch any live metal. 

It is important in the case of double-pole or multi-pole switches and 
circuit-breakers that opposite poles should be so far apart, or be so 
separated by dividing fillets of insulating material, that an are cannot be 
formed between the poles on breaking circuit. It is also important, in 
the case of protection by covers or cabinets of metal, to ensure that an 
arc cannot be set up between such metal and the conductors on breaking 
cireuit. "The clearance should be ample, and the cover or cabinet should 
be lined with fire- -resisting insulating material at parts where an arc is 
likely to occur. 

(^) Many cheap and flimsy varieties of switches do not comply with this 
requirement, with the result that on switching on arcing occurs. not in- 
frequently leading to the operator getting burned. The further require- 
ment of maintaining good contact is important in preventing the blades 
and contacts from heating. Switches which are used for breaking circuit 
when the current is flowing, although perhaps satisfactory in the above 
respects when new, often become burnt at the contacts through repeated 
use and no longer fulfil the requirements. Under Regulation | they must 
be maintained in proper condition. 

(c) Metal handles of high pressure or extra high pressure switches must 
be earthed. For low pressure and medium pressure also, they should be 
earthed where the switches are in damp situations or out of doors or 
where the user is likely to be in connection with earth ; or, alternatively, 
they may be entirely covered with insulating material. 

The requirement that the handle shall be so arranged that the hand 
cannot inadvertently touch live metal may be illustrated by the following 
examples of faulty arrangement often met with. A common type of 
double-pole switch has the two blades hinged at one end and mecha- 
nically connected together at theother bya "strip of insulating material. 
This end of each blade is turned down and a thread is cut upon it. The 
threaded portion is passed through the strip or block of insulating material 
which is secured by a metal nut ; or, alternatively, a metal bolt is passed 
through the block of insulating material and screwed into the end of the 
switch blade. The working handle of the switch is bolted on to the block 
of insulating material midway between these nuts or bolt heads. The 
nuts or bolt heads being in metallie connection with the switeh blades are 
live. and where the switch blades are only a short distance apart the 
user's hand is liable to touch one or both of the live nuts or bolt heads 
when working the switch. If he should happen to touch both nuts he 
тау get his hand severely burned, and unless he is well insulated from 
earth he may get a severe shock from touching only one of the nuts. 
Similar dangerous switches having three or four blades are often supplied 
for two-phase and three- phase circuits. 

Another dangerous type of two-pole switch has a handle of insulating 
material fixed between the two blades. but the blades are not wide enough 
apart to allow of a handle of sufficient length for à man to grasp it without 
at the same time touching the live blades, Sometimes the terminal 
blocks and other live parts of a switch are so arranged that in switching on 
the user's hand will come in contact therewith. Switches with faults 
such as these will not comply with the regulation. nor will a switch fuse, 
unless the handle can be grasped without risk of the user's hand touching 
live metal. . 

(d) Switches and isolating links are sometimes arranged so that they 
are held in the“ off " position, against the action of gravity. merely by 
friction in the hinges of the blades. Such switches must be provided 
with a definite mechanical catch or other equivalent means to prevent 
them from accidentally moving into contact. Isolating links take 
various forms, some having no handle, їп which case means of working 
them without danger must be provided in fsome other way; as by a 
specially construc ted ee rod, which should be kept near at hand. 

Regulation | d fo be used for breaking a circuit 
and cvery нун shall be so constructed that it cannot with proper 
care be left in partial contact. This applies to cach pole of double-pole or 
multipole switches or cireiit-hreakers. Hr switch intended to be used 
for breaking a circuit and every cireuit-breaker shall be so constructed that 
an are cannot accidentally be maintained, The object of the first para- 
graph of this regulation is to provide that where a switch is intended to be 
placed in the off“ position it shall be impossible for it to be inadver- 
tently left in partial contact. This necessitates some device, such as a 
spring, to hold the blades in the “ off " position and well away from the 
fixed contacts. It is particularly important in the case of double-pole. 
multipole or linked switches. Serious accidents have occurred through 
the use of such switches when defective in this respect. Phe current 
having been interrupted, the attendant has naturally concluded that the 
circuit was therefore dead, whereas it has proved to be live through one 
of the blades remaining in partial contact. 

(To be continued.) 


Rail-less Trolley Traction in Berlin.—It is announced that the 
municipalities of the western suburbs of Berlin have drawn up a 
projest for establishing a system of rail-less trolley omnibuses. 
The local tramway companies refuse to join up certain lines on the 
ground that it would not pay, hence the proposed adoption of rail- 
1533 omnibuses, 


| 


CORRESPONDENCE. 


MEASURING HIGH MAGNETIC INDUCTIONS. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sır: We were glad to learn, from his letter in your last 
issue, the very interesting results of Mr. Wild's experiments 
on testing iron at high magnetising forces. As he points out, 
undoubted difficulties are encountered in making tests of this 
kind, and unfortunately little information is to be found con- 
cerning the precise experimental methods by which many 
published results have been arrived at. But, surely, the 
difficulties involved in carrying out tests with values of H 
exceeding 1,000 are not altogether insurmountable, as Mr. Wild 
would lead us to believe. 

We regret having neglected to explain that, in our experi- 
ments, due allowance was made for the stray flux between the 
test-piece and the exploring coil bv subtracting an amount Н: 
(A,/A,—1) from the uncorrected induction, where A, is the 
sectional area of the test-piece and A, is the area included 
within the inner of the two exploring coils. The exploring 
coils were wound on a very thin metal former which could be 
removed from the test-piece to enable A, to be determined 
accurately, the measurement being made ballisticallv bv 
pulling the coil out of a field of known strength in the polar 
gap of an electromagnet. The correction to the induction in 
no case exceeded 5 per cent. and could, of course, be applied 
with all necessary accuracy, so that our results are not open 
to criticism on this score. If we omitted any reference to the 
correction in our Paper, it was only because we thought that 
the necessity for applying it must be apparent to evervone 
familiar with magnetic testing. 

How far magnetic viscosity affects our results we have not 
specially inquired ; but as viscosity would render our values 
for B abnormally low, and as we are quite certain that they 
are not in fact abnormally low, we are convinced that апу 
error arising from this cause is inappreciable. —We are, &c., 

R. BEATTIE. 
II. GERRARD. 


EC University, Feb. 


TO THE EDITOR OF THE ELECTRICIAN. 

SIR : I shall be glad if you will allow me to add to my last 
week’s letter that the investigation referred to was one made 
by me for Mr. W. M. Mordey especially to elucidate the cause 
of the bending down or flattening of the B-H curve at high 
inductions, which he had found in the case of other tests.— 
I am, &c., 

Westminster, March 9. 


— — 


ELECTRICAL DRIVE ON WARSHIPs. 
TO THE EDITOR OF THE ELECTRICIAN. 


LANCELOT W. WILD. 


SIR: The subject dealt with in your leading article on 
February 18th is of national importance, and is one that 
should receive the close attention of electrical engineers; other- 
wise one of the most important electrical industries will be lost, 
or retarded unnecessarily, and this should not be the case, as 
the art is so far advanced to-dav that auxiliary machinery on 
ships should always be driven by electrical power. 

As vou remark, it is only natural that progress will be slow, 
especially in certain quarters, for the old order of things is of 
long standing (may I add, also, of too long standing). It can 
һе taken for granted that if electrical engineers do not take 
up matters vigorously steam engineers w ill not welcome them. 
So far very little has been done in the practical demonstration 
of what can be effected with the electric motor in this 1m- 
portant national service. 

Such conditions are not tolerated in other countries, so why 
should British electrical engineers be debarred from this fr uitful 
source of income, especially as in ** every ? case of a large ship 
it can always be proved that clectrically-driven auxiliary 
machinery meets with great success, both ‘ mechanically“ 
and ** commercially " Y 
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The Institute of Marine Engineers have recently taken very 
favourable views of electrically-driven plant, and various 


Papers that have been read on the subject have proved, with- . 


out doubt, that electrical driving must come. There is no 
doubt about the economies that polyphase alternating-current 
machinerv can bring about for this purpose; the real reason 
that electrical plant has not so much advanced at sea as it has 
on shore is that the ordinarv sea-going marine engineer has 
only so far been acquainted with the continuous-current 
method of power transmission and speed regulation for the 
various machines under his charge, and having quite enough 
to do, he fights shy of small machines with brush gear, com- 
mutators, &c. | 

Some years ago І came in close contact. with marine епш- 
neers, and they certainly have some ground for complaint, 
for some of the electrical power schemes have not been up- 
to-date as regards mechanical details. In many cases heavy, 
slow-speed, totally-enclosed motors are employed for this 
class of work, with complicated and wasteful control gear, 
and no means for the recuperation of energy (for example, in 
the case of lowering loads into ship's holds, &c.), 

By attending meetings and joining in discussions I soon 
became aware that marine engineers welcomed any real im- 
provement, and that thev were not quite au fait with the prin- 
ciples and the working of polyphase machinery, &c. 

Mr. J. McLaren (in a Paper read last усаг at the Inter- 
national Exhibition) explained the advantages of polvphase 
working, as used in the * Paragon" system for such work. 
No resistances are used, and the variable speed is obtained by 
means of supplying the motors with variable frequency 
current, and recuperation is a. feature. 

You quote a very good case of the driving of forced draught 
fans on a warship. There is no question that if (as on a small 
boat) there were only one fan requiring about 6 B. H.P., this 
could be best supplied bv taking a pipe straight from the boiler 
and driving a small steam engine coupled to the fan, but, in 
the case of a battleship, there may be as many as 14 or more 
boilers, and possibly 10 or 12 fans, each requiring, sav, 15 B. H.P. 
On such vessels the steam pressure is very often about 250 Ib. 
per square inch, and as such small fan engines generally have 
single or twin high-pressure cylinders, they consequently use 
anything from 35 lb. to 601b. of steam per indicated horse- 
power-hour. It may be said that if 12 fansare running at full 
power they will in that case take, sav, 15 B. H.P. each, with a 
mechanical efficiency of, sav, 75 per cent., so that if the steam 
consumption is 4О1Ь. per indicated horse-power, this will be as 
high as 531b. of steam per brake horse-power-hour, or a total 
consumption of 9,540 Ib. of steam per hour for fans. 

To deliver the same brake horse-power-hours electrically by 
means of motors and high-speed steam engine and generator 
is certainly the most eflicient way. Induction motors with 
squirrel cage rotors тау be made that will have a mechanical 
efficiency of 84 per cent. when giving 15 B. H. P. at top speed, so 
that a power consumption of 888 watts will give us 1 B.H.P. 
As the total power at the motors is 180 B. H. P., the total power 
in kilowatts is 15984. This power can be generated by a good 
triple-expansion quick-running engine fora steam consump- 
tion, at a boiler pressure of 250 lb. direct (without passing 
through a reducing valve) running condensing with 26 in. 
vacuum, of 3,196 Ib. of steam per hour, which represents a 
saving in steam of 66:5 per cent. in favourof electrical driving. 
It may be assumed that 400 b. of steam can be generated, per 
hour per ton of boilers in the case of good water-tube boilers. 
Thus, in the electrie driving scheme the portion of the main 
boiler weight fordriving the fans will be, sav, 8 tons. whilst that 
required for providing the 9,510 lb. of steam for the direct steam 
drive is 23:8 tons, oran increase in weight of no less than about 
200 per cent. in boiler weight, or an extra weight of 15-8 tons, 
without counting the necessary water. Assuming that the 
boiler will evaporate, sav, 10 lb. of water per pound of coal 
burnt, we have the coal consumption for the above work in 
the case of the electrical drive, sav, 320 Ib. per hour, and for 
the direct steam method 9511b. per hour. If the vessel is 
running at full power for 144 hours the extra coal to be carried 


and added to the boiler weight will be 40:75 tons, во that with 
electrical driving the total weight less at starting would: be 
equivalent to 56:55 tons. The above steam consumption is 
taken at 201b. per kilowatt-hour; but it stands to reason that 
if the other auxiliary machinery of the vessel, such as air and 
circulating pumps, evaporators and distilling plant, hydraulic 
machinery (if any), shot hoists, ash hoists, air compressing 
plant, refrigerating plant, baking plant, capstan and steering 
gear, upper deck winches for coaling ship, hoisting boats, &c., 
fire and bilge pumps, lifts, the gear for operating watertight 
compartments, &e., and the hundred-and-one other applications 
of power on a battleship, the generating plant will be larger, 
and, therefore, steam and fuel consumption will be less than 
that allowed in this rough calculation. The weight of the 
above direct-coupled steam fan engines may be reasonably 
placed at, say, 50 lb. per brake-horse-power developed; thus 
the 180 B. H. P. will weigh 4 tons. The complete electrical plant, 
including the squirrel-cage motors, steam engine, generator 
and exciter controllers, &c., may be taken at 200 lb. weight 
per brake-horse-power delivered by the motors, so that the 
total weight of the electrical equipment may be put down as, 
вау, 16 tons. Те difference in extra weight, sav, 12 tons, of 
the above electrical plant being deducted from the above 
56:55 tons, makes a net saving in weight in favour of electrical 
driving in such a case of 34:55 tons. The above figures adhere 
closelv to present practice. Although they may not be quite 
accurate for every case, they serve to show the gain bv elec- 
trical methods.—I am, &c., 
London, Feb. 24. 


CONDENSERS AND METAL FILAMENT LAMPS. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sik: With reference to your Note on the use of condensers in. 
order to reduce the voltage for metal filament lamps, I wish to 
call your attention to the fact that by using Mansbridge con- 
densers, as manufactured by the British Insulated & Helsby 
Cables (Ltd.), an efficiency of 987 per cent. can be obtained 
for the case you instance, instead of the 93 per.cent. men- 
tioned in your Note. Mr. Mordey’s tests on these condensers 
(see THE ELECTRICIAN, May 28, 1909, p. 248) show a loss of 
0-07 watt per microfarad at 200 volts and 50. Since the 
condenser considered was 5 mfd. the total loss was 0°35 watt, 
giving for a lamp taking 27 watts an efficiency of 98:7 per 
cent.— ] am, &c., 

Battersea Polytechnic, March 1. 


Ұпллам P. DuRTNALL. 


А. W. ASHTON. 


CINEMATOGRAPH REGULATIONS. 


Tn our last issue we mentioned that a revised edition of the recent 
Cinematograph Regulations was about to be issued by the Home 
Office. The new Regulations. which are dated February 18, 1910, 
have now been published. We give below those of the Regulations 
which are of particular interest to electrical engineers :— 


Electric Light. 12.—(a) Within the enclosure the insulating 
material of al! electric cables, including “leads” to lamps, shall be 
covered with fire-resisting material. 

(^) There shall be no unnecessary slack electric cable within Ше 
enclosure. The “leads” to the cinematograph lamp shall, unless 
conveyed within a metal pipe or other suitable casing, be kept well 
apart both within and without the enclosure, and shall run so that 
the course of each may be readily traced. 

(c) Cables for cinematograph lamps shall be taken as separato 
circuits from the source of supply and from the supply side of the 
main fuses in the general lighting circuit, and there shall be efficient 
switches and fuses inserted at the point where the supply is taken, 
and, in addition, an eflicient double-pole switch shall: be fitted in 
the cinematograph lamp circuit inside the enclosure. When the 
cinematograph lamp is working, the pressure of the current across 
the terminals of the double-pole switch inside the enclosure sha!l 
not exceed 110 volts. 

(d) Resistances shall be made entirely of fire-resisting material, 
and shall Бе so constructed and maintained that no coil or other 
part shall at any time become unduly heated.* All resistances, 

. i., They should not become so heated that a piece of newspaper 
placed in contact with any part of the resistance would readily ignite. 
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with the exception of a resistance for regulating purposes, shall be 
placed outside the enclosure and, if reasonably practicable, outside 
the auditorium. If inside the auditorium, they shall be adequately 
protected by а wire guard or other efficient means of preventing 
accidental contact. 


The operator shall satisfy himself before the commencement of 


each performance that all cables, leads, connections and resistances 
are in proper working order. The resistances, if not under constant 
observation, shall be inspected at least once during each perform- 
ance. If any fault is detected, current shall be immediately switched 
off, and shall remain switched off until the fault has been remedied. 


LEGAL INTELLIGENCE. 


— — 
(Continued from page 847.) 


The question of infringement depended on whether defendants had 
taken and used, and the question of subject matter depended on whether 
it required invention to arrive at that idea. Defendants had taken the 
full Ward. Leonard system and put а flywheel on the intermediate 
dynamo. They did not, however, secure the drop of speed in the inter- 
mediate motor by winding its magnets in any particular way. They 
took an ordinary shunt-wound machine with a drop of from 2 per cent. 
to 5 per cent. between no load and full load, a drop which was not enough 
to enable an ordinary sized flywheel to do the work required, but they 
had an automatic regulator in the field circuit of the intermediate motor 
which came into operation when the demand for power reached a pre- 
determined maximum. When that maximum demand was reached the 
regulator automatically increased the strength of the field of the inter- 
mediate motor, thereby increasing the back E.M.F. and causing the 
motor to slow up, and the resistances were so arranged that there was 
no demand on the source in excess of the predetermined maximum. In 
other words, when in the operation of rolling the ingots there was the 
usual sudden demand for an enormous horse-power, such demand was 
not. as contemplated by Ilgner, thrown gradually on the source of 
supply but was prevented altogether from going back on the source of 
supply. the weight of the flywheel and the reduction of speed in the 
intermediate motor being so arranged that all power beyond the pre- 
determined maximum was supplied by the flywheel. Under that arrange- 
ment, the only variations of demand which could come back on the 
source of supply, and which come back gradually because of the fly- 
wheel, were those &mall variations, if any, which occurred before the 
demand reached the predetermined maximum, and it was even doubt- 
ful whether the flywheel was operative in those cases, because the fly- 
wheel effect of the dynamo without the flywheel might be sufficient. 
He was, however, of opinion, that if Ilgner's patent was valid defendants 
had taken the substance of his invention. They had added a flywheel 
to Ward-Leonard's intermediate dynamo: they had constructed the 
intermediate motor in such a manner as to secure a reduction of speed 
with increase of load, and in that way they supplied extra power from 
time to time required by the working motor and to the extent of the power 
so supplied relieved the source of supply. 

He must, therefore, now consider whether Ilgner's patent was valid. 
Of course, long before 1902 the uses of and the mechanical principles 
involved in the action of a flywheel were well known. One well-known 
use was to store up in times of light load energy which could be utilised 
in times of heavy load, so that, for example, a machine capable of 
developing 1,000 н.р. only, might with the aid of a flywheel, develop, 
to meet short periods of heavy load, many thousand horse- power seconds. 
There were well-known formule for calculating the weight of the fly- 
wheel and the speed drop suitable for an engine of a given horse-power 
which might be called on to provide temporarily a given horse-power in 
excess of its rating. Before 1902 the flywheel had been applied as one 
would expect in connection with electrically-driven machinery. Take. 
for example, the simple case of в steam engine driving a dynamo which 
supplied current to a motor the load on which for short periods exceeded 
the horse- power of the steam engine. The obvious expedient would be 
to use a flywheel to supply the excess of power required during the 
periods of heavy load. Such a flywheel might be placed on the motor 
itself, as was done by Mr. Kapp, if the motor did not require to be 
reversed, but might just as well be placed on the dynamo or the steam 
engine which worked the dynamo. A good instance of such a flywheel 
being placed on the steam engine occurred in the haulage plant used by 
the Trafalgar Colliery Co. and dynamos with a flywheel were well known. 
There could have been no invention, therefore, in applying a steam 
engine and flywheel dynamo to drive any motors, the load on which was 
variable or variable and reversible, and the operation of such a flywhcel 
would be independent of the system of control adopted in working the 
motor; nor, after Ward- Leonard, could there have been any invention 
in controlling the working motor through the field of the dynamo. That 
was the method of control adopted in the haulage plant to which he had 
referred. It was true that a flywheel dynamo can only be used, just as 
the simple Ward- Leonard system of control, through the field of the 
dynamo could only be used, where the dynamo was under the command 
of the person who controlled the motor.. In the case, therefore. of 
motors with reversible loads operated with current supplied from a 
central station, the use of a flywheel would be impossible, or, at any 
rate. impracticable, without the introduction of an intermediate motor 
and dynamo, just as without such introduction cor +e) by varying the 


field of the dynamo would in a like case also have been impossible. It 
was that Ward-Leonard idea of the introduction of an intermediate 
motor and dynamo which rendered possible the use of а flywheel in con- 
nection with motors with reversible loads and driven with power sup- 
рие from a central station; but given that intermediate motor and 

ynamo the effect of the flywheel was independent of the system of 
control of the working motor. From that point of view, therefore, the 
question of subject matter reduced itself to the question whether any 
invention was involved in the recognition that Ward-Leonard's inter- 
mediate dynamo made it possible to use a flywheel in the case of motors 
the loads on which were reversible and which were driven by current: 
supplied by some central station. It seemed to him that that must 
have been fairly obvious. The introduction of the intermediate motor 
and dynamo was in its very nature calculated to secure all those advan- 
tages which could only be secured if the operator had command of the 
dynamo which supplied current to the motor as well as of the motor 
itself. One of those advantages was the possibility of controlling the 
motor by varying the field of the dynamo. Another was the use of & 
flywheel where the load on the motor was reversible. Ward-Leonard's 
object was to secure the former advantage, and his idea might have been 
good subject matter, an intermediate motor and dynamo not having 

en applied for any analogous purpose before ; but when the idea of an 
intermediate motor and dynamo to get rid of the difficulty in control- 
ling a motor through the field of the dynamo where the motor was 
driven by current derived from a central station had once become com- 
mon property, he did not think there could have been any invention in 
applying the idea to get rid of the analagous difficulty of attaching a 
flywheel to the dynamo under similar circumstances. 

Looking at the question from a slightly different point of view, it 
appeared that in 1895, Mr. Ferranti patented an invention (No. 4,065 
of 1895) for improved means of working and supplying current to elec- 
tric tramways and lifts. He would confine his attention to the manner 
in which he proposed to work and supply current to lifts, the latter 
involving loads which were both variable and reversible, and, therefore, 
analagous to the loads of reversible rolling mills. Mr. Ferranti was 
dealing entirely with the case of current supplied from a central station 
where sudden demands, by entailing a drop of voltage on the whole. 
system, might prejudice other operations dependent on the same source 
of supply. He interposed between the source of supply and his working 
motor an intermediate motor and dynamo, he chose a motor for the com- 
bination which would slow up with increase of load, and placed on the 
shaft of the combination a heavy flywheel. When the lift was not in 
use the flywheel stored up energy ; when the lift was suddenly switched 
in the stored-up energy supplied the necessary power and relieved the 
station or source of supply of the sudden strain which would be other- 
wise-entailed. The demand for extra power came gradually, if it çame. 
at all, on the source of supply, and the station had time to respond to 
such demand.  Ferranti did not specify how his working motor was to 
be controlled, and he did not think it was necessary to do so, for, what- 
ever system of control were adopted, the operation of the flywheel 
would be the same. He said, and he thought, said truly, that his inven- 
tion could be used for supplying any circuits where the demands were 
irregular or sudden, and where it was desired not to interfere with the 
regularity of the primary source. There seemed no reason why, if he 
had liked, he should not have applied it to a reversible rolling mill. If 
he did so, of course, he would have to adopt some system of control for 
his working motor, and if he had adopted the Ward-Leonard system 
he would, he thought, have arrived at the precise combination pro- 
tected by Ilgner's letters patent. From that point of view, the question 
of subject matter reduced itself to the question whether there would have 

n any invention if Ferranti, in applying his machine to a reversible 
rolling mill, had seen fit to adopt the Ward- Leonard system of control. 
In his opinion, that system was the obvious system to apply. It was 
quite true that Ferranti was considering solely how to protect the source 
from sudden and excessive demands, and not contemplating that economy 
could be secured by having an intermediate motor of considerably 
less horse-power than the working motor; but that criticism appeared 
to apply also to Ilgner. It was said. and, he thought, said truly, that 
the combination of the well-known principle of a flywheel with the well- 
known Ward- Leonard system of control was a new combination. though 
both its elements were old, and that might be sufficient to afford subject 
matter if there was some intention of carrying the idea of such a com- 
bination into effect, or if the combination led to a new result. It was 
not, in his opinion, and could not be, contended that there was any 
invention in carrying the idea into effect, and he did not think the com- 
bination really led to any new result. The results of the Ward- Leonard 
system of control were in no way prejudiced or enhanced by the addition 
of the flywheel, and the effects of the fly wheel were in no way pre- 
judiced or enhanced by the Ward- Leonard system of control. It might 
be said. too. that the idea of combining a flywheel with the Ward. 
Leonard system of control had rendered possible what would otherwise 
have been impossible, namely, the working of a reversible rolling mill 
by electricity when the current used was drawn from some central 
station. He was inclined to think, however, that the real reason why 
reversible rolling milla were never run electrically till a date, some time 
after Ilgner's patent, was because motors strong enough and electric . 
plant big enough for the purpose had not yet been brought to the requi- 
site state of perfection ; and it was noticeable in that connectian that 
till recently electricity had not been applied to rolling mills, which did 
not involve reversing the direction of rotation, and where, therefore, а 
flywheel might have been placed on the working motor. As soon ак 
electric motors and electrie plant had reached that state of perfection 
which admitted of their application to and use for machinery requiring 
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such enormous horse- power as a rolling mill, it appeared to him that 
any competent electrical engineer would, without any aid from Ilgner 
see (1) That the only practicable system of control was the Ward- 
Leonard system, and (2) that, having regard to the nature of the load. 
a fly wheel was desirable, the difficulty of using a flywheel in the case of 
‘reversible loads when the current was supplied from a central station 
being got over by the interposition of Ward-Leonard's intermediate 
motor and dynamo. Lastly, it was suggested that it required inven- 
tion to recognise that though the speed drop in the intermediate motor, 
which was necessary to enable the flywheel to act, would naturally 
reduce the speed of the working motor, that disadvantage could be 
counteracted by manipulating the fields of the dynamo through which 
the motor was controlled. He was not clear that if economy were no 
object the same result could not be secured if the motor were controlled 
on the rheostatic system, but, however that might be, the power of keep- 
ing the speed of the working motor constant by rezulating the voltage 
` аё the brushes of the intermediate dynamo was a well-known advantage 
of the Ward- Leonard system, and he did not think there was any inven- 
tion required to see that the power could be exercised to counteract any 
falling off in speed of the working motor, however such falling off was 
caused. He had come to the conclusion, therefore, that the patent in 
question was invalid for want of subject matter, and that the action 
failed. 

Mr. BovsriELD asked for costs on the higher scale? This has been 
given in a good many of these cases. 
intelligence was brought to bear on the question. 

His Lorpsuip refused the application. He agreed that the costs of 
the shorthand notes were part of the costs. 


Babcock & Wilcox v. Spearing. 


On Monday the Court of Appeal (Lords Justices Vaughan Williams, 
Farwell, and Kennedy) heard defendant's appeal from the judgment of 
Mr. Justice Darling. The action was brought to recover damages from 
defendant for an alleged breach of contract dated May, 16, 1903, and 
for an injunction to restrain him from continuing to commit such alleged 
breaches. 

Plaintiffs alleged that, defendant, who for some time had been in their 

employ, had manufactured water-tube boilers in competition with them 
in breach of an agreement arrived at in settlement of proceedings in 
Chancery. Two actions were commenced in that Division against 
defendant and others in which it was alleged that they had infringed 
plaintiffs’ patent rights. Under the agreement in settlement defendant 
undertook not to manufacture or sell water-tube boilers according to a 
certain patent, and to assign such patent to plaintiffs. Defendant also 
(it was alleged) agreed not to undertake the sale or manufacture of any 
water-tube boilers in competition with plaintiffs hereafter. Defendant 
agreed to transfer to plaintiffs all orders received for such boilers, plain- 
tiffs agreeing to pay £2.000 in consideration of such transfer. Plaintiffs’ 
case was that it defendant had not broken the agreement by manufac- 
turing boilers hjmself he had tendered for the supply of one, and cited 
as an instance a tender to Ashton-under-Lyne Corporation, alleging 
that defendant had arranged with a firm in the Midlands for the actual 
manufacture of the boiler. It was admitted by plaintiffs that under the 
agreement defendant was only bound not to sell water-tube boilers for a 
certain period, and that period had since expired. The question was 
whether plaintiffs could show that defendant had been undertaking the 
manufacture of water-tube boilers in competition with plaintiffs, and 
their case was that the defendant had done so. Оп behalf of defendant, 
it was urged that he did not undertake the manufacture of the goods, 
but that they were made by another firm and sold to defendant. At 
the trial the jury returned a verdict for plaintiffs, and his lordship 
granted plaintiffs the injunction asked for and an inquiry as to damages. 
. At the conclusion of arguments, of counsel, the Court ordered а new 
trial, defendant through his counsel undertaking not to carry on the 
manufacture of any water-tube boilers in competition with plaintiffs, 
but that was not to prevent defendant from selling or undertaking the 
sale of water-tube boilers, manufactured or to be manufactured by any 
other person or company. | | ; 

Defendant was given the costs of the appeal, and the costs of the first 
trial were to abide the result of the second. 


Electricity Supply Contracts. 


Mr. Justice Neville last week heard a summons taken out by Sunder- 
land Corporation asking to be admitted as creditors of Sir James Laing 
& Sons (Ltd.) for £22,500 in respect of a contract for the supply of 
electricity. | 

Mr. Whinney appeared for the Corporation and Mr. Gore Browne, 
K.C., for the company. | 
Mr. МніхмЕҮ said that his lordship might take it that the company 
was in liquidation. There had been a voluntary liquidation, but not 
under supervision of the Court, and he understood that there was now a 
scheme of reconstruction. By the present summons the liquidator was 
called upon to admit proofs for £22,500 in respect of an alleged breach 


of its contract made prior to June, 1907, by which the company agreed. 


to takeelectricity from the Corporation for 15 years ata minimum rent of 
£1,500 a year. The main question between the parties was whether there 
was in fact a contract which the Corporation could rely upon. The rent was 
in the nature of payment for plant which had cost the Corporation 
£21,000, and had been put up for giving the supply. The Corporation's 
original proof was for £4,955 for electricity actually supplied, and that 


Here the very highest electrical 


was practically admitted, subject to a possible adjustment. That, 
however, was a very small part of their present claim, and they would, of 
course, have to give credit for the £4,955 against the £1,500 a year. The 
agreement in respect of which the claim was made was never executed 
under seal of the Council, but his submission was that there was а sufti- 
cient contract contained in the correspondence between the parties, and 
the difficulty of not being under seal was got over by a part performance 
by the company. The Corporation erected the plant at the request of the 
company, had commenced the supply and had continued the supply 
until a short time before the winding up. Under sec. 21 of their pro- 
visional order the Corporation were bound to supply electricity, and they 
might, if they thought fit, call upon persons requiring a supply to enter 
into a written contract with them to make payments for a supply equal to 
20 per cent. of the outlay incurred by the undertakers. 

Mr. Justice NEVILLE: The outlay for supplying electric cables. not the 
machinery ? 

Mr. WHINNEY: For extending the mains really. 

Mr. Сове BROWNE: Not the generators. 

Mr. WHINNEY said that he was not called upon to dispute the matter, 
because they could make any agreement they liked. In 1905 the come 
pany claimed to be supplied with electricity from the Corporation, and on 
March 25, 1905, an agreement was entered into for a supply up to 250 kw. 
for power and 100 kw. for lighting. About that agreement there was no 
dispute. There was also another agreement for a temporary supply to 
the receiver, about which there was no dispute. In 1907, however, the 
company wrote to the Corporationto theeffect that they required further 

lant. The letter was dated Feb. 19. The company wrote that they 
found after all it was necessary to instal further power, and they desired 
to know whether the Corporation would supply further machines. 

His LorpsuHirP pointed out that the Corporation must have an agree- 
ment in writing. "E | 

Mr. WHINNEY submitted that part performance was an answer to the 
Statute of Frauds. The company were sceking.to deprive them of what 
really was payment for work they had done, as they had had to incur a 
very large expenditure in order to give the supply. Instead of taking a 
guarantee from the company, as they were entitled to do under their 
provisional order, they agreed that the company should pay £1,500 a year 
at least, whether they took the energy or not, for 15 years. His submis- 
sion was that the Corporation had done all that was required of them. 

Mr. Сове Browne said there was no contract in writing and no sug- 
gestion of one. | 

Mr. WHINNEY submitted that the letters that passed between the 
parties amounted to a contract, though no doubt the acceptance was oral. 
The £1,500a year was to recoup the Corporation for any profits they might 
lose by reason of the company not taking a full supply of electricity. 
The Corporation had power under their provisional order to have re- 
quired security. | 

Mr. Соке Browns said that, even assuming a contract. if there had 
bcen any breach it was by the Corporation, for they cut off the supply. 

Mr. WHINNEY said that what happened was the company gave the Cor- 
poration notice that they were going to suspend payment. The Corporation 
thereupon demanded security, which was not forthcoming, and then, 
without waiting for the expiration of the statutory seven days, they cut 


off the supply. The Corporation were under an obligation to supply the com- 


pany at 24d. a unit for a supply up to £2,000 a year, and if the company 
did not take electricity to that amount they were to pay £1,500 a year 
for 15 years. | | 

His Lorpsuir asked if the Corporation were entitled to damages. Did 
they claim the value of an annuity of £1,500 a year for 15 years ? 

Mr. WHINNEY thought the proper measure of damage would be the full 
amount less a rebate of 5 per cent. | | 

Mr. Соке Brow ye said the real point was whether there was an agree- 
ment in the letters. The Corporation never expressed its consent to the 
contract at all. All there was was a letter from an official which asked 
the company whether certain terms were acceptable to them, in which 
event the Corporation would give the supply. | 

His LonpsuiP held that the fact that the agreement was really for 
payment for a term, the date for the commencement of which term was 
not fixed by the parties, was fatal to the contention that there was a 
concluded and binding agreement, and the summons must be dismissed, 


with costs. . | 


Forde v. Edwards. 

At Kent Assizes last week plaintiff (the general manager of the Isle 
of Thanet Electric Tramways & Lighting Co.) sought to recover damages 
for libel. | 

It appeared that prior to plaintiff's appiontment (in February, 1907), 
defendant had from time to time supplied the company with metal 
castings, and had purchased from them serap iron. In March, 1907, 


defendant delivered to the company castings which were rejected. In 


the following month other castings which he supplied, and which were 
considered to be equally defective, were rejected. The company after- 
wards invited tenders for the supply of castings, and accepted the lowest 
received. Some months later defendant wrote two letters to Mr. Beeton, 


a shareholder of the company, which plaintiff pleaded reflected upon his 


character, as it was alleged he was acting in collusion with Mr. Bond. 
Plaintiff denied the allegations contained in the letters, and produced 
some of the defective castings which he said defendant had supplied. 


He brought the action.in order to make his position quite clear. 


After hearing the evidence the jury found for plaintiff and awarded 
him £100 damages, and an injunction was granted to restrain defendant 
from further publishing and circulating the two letters. 


Q 
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Ethelburga Synd. (Ltd.) v. India Rubber, Gutta Percha & Telegraph 
Works Co. and Another. 


On Wednesday this action came before Mr. Justice Lawrance and a 


special jury and was brought to recover damages for alleged breach of 


contract to make and lay a submarine telegraph cable between Colombia 
and Jamaica. There was also a claim against Mr. Robert Kaye Gray, 
managing director of defendant company, for breach of warranty of 
authority in respect of the alleged contract. Defendants denied that 
they had entered into any contract with plaintiff syndicate as alleged ; 


that if there was any such contract plaintiffs were not able and willing 


to carry out вате. Mr. Gray urged that if he did act as agent of defen- 
dant company, what hedid was subject to the approval of the board of 
the company; and that he did not induce plaintiffs to enter into any 
agreement, or to spend money or do work in pursuance of any alleged 
agreement. made between him, acting on behalf of the defendant com- 
pany, and the plaintiffs. | 

Mr. E. Bankes, K.C., said plaintiffs were a small syndicate formed in 
1892 with a capital of £20,000 for taking up concessions, &c. Mr. Feurth 
was chairman, and the Hon. A. Stanley and Mr. Voules, a solicitor in the 
City, were the other directors. In 1905 a Mr. Feinandez obtained what 
was thought to be a valuable concession to lay submarine cables from 
the shores of Colombia to a point where the service would meet another 
telegraph system in Jamaica. That concession was accompanied by a 
guarantee of the Government of a return of £34 per annum for every 
kilometre of cable laid. M. Dupuis, of Paris, introduced the concession 
to Mr. Feurth, and granted him an option till April, 1907, to form a 
company with £400,000 capital to take over the concession. It was 
necessary to find some one to take up the concession and lay the cable 
to Kingston, Jamaica. Mr. Gray was approached by the directors, 
and was furnished with a copy of the concession granted to Mr. Fer- 
nandez. Mr. Gray thought the capital of the proposed company should 
be reduced to £100,000, with power to issue debentures. Mr. Gray said 
if plaintiffs would agree to his proposal his company would lay the cable, 
and they were to get 30,000 shares and £90,000 of the debenture issue 
and £20,000 in cash. Plaintiffs were so satisfied with this suggestion 
that they bound themselves to Fernandez and bought the option. That 
was on April 13. Plaintiffs had to get Fernandez to agree to the alteration 
in the concession and he had to get the Government to agree. Mr. 
Gray, said counsel, was well aware of the price that plaintiffs had to pay. 
He definitely agreed to the altered proposals—that plaintiffs should 
form а company with £100,000 capital, £100,000 first. debentures and 
£50,000 second debentures, and that Mr. Gray's company should lay the 
cable and work it and provide working capital for the company to be 
formed. The company was registered and called the Caribbean Anglo- 
Colombian Cable Co. (Ltd). Mr. Gray kept his directors well informed. of 
what was going on, and there was a minute showing that Mr. Gray gave 
instructions to his works to get out an estimate of cost and laying of the 
cable from a point rear Kingston. Jamaica, to Puerto Colombia. On 
July 29 the Government of Colombia. granted а modified concession. 
И was an essential that the cable should be in working order within 18 
months from the date of the concession. — Plaintiffs urged that they had, 
owing to defendants, lost the concession, as they could not get any other 
eompany to lay the cable within the time prescribed by the concession, 
The Colombian Government were prepared to guarantee £20,000 a year, 
which rendered it a very profitable business to anyone who would carry 
it through. It was subsequently thought better to increase the capital 
of the new company from £100,000 to £200,000 and the mortgage deben. 
tures from £100,000 to £110.000. Mr. Gray required some modification 
of the terms his company were to get, and proposed that his company 
should be paid £20.000 in cash and procure an allotment of £42.000 of 
debentures at 92, that they should get а bonus of 60 per cent. in ordinary 
shares, and that the cost of the cable should be £62.000 ; that defendant 
company should undertake to keep the cable in order for one year after 
completion and furnish the cable company with £16,500 for that purpose. 
Mr. Pain would say that he made that definite agreement with Mr. Gray. 

Mr. Paty, an alternate director for Mr. Feurth, said the plaintiff syn. 
dicate was registered in May, 1902, with a capital of £20,000. The con- 
cession from the Colombian Government was produced by Mr. Fernandez. 
About the end of March he saw Mr. Gray and told him about the option 
and explained the position. Mr. Gray discussed the question of the 
capital of the company to be formed, and the Government guarantee. 
It was decided to make it a fixed sum per kilometre. Mr. Gray estimated 
the cost of the cable at £65,000. His company were to get £90,000 of 
first mortgage debentures and 30,000 shares. On April 9, Mr. Gray said 
that if the contract could be modified he would do the business on the 
terms mentioned. On April 13 he (Mr. Pain) exercised the option with 
Mr. Fernandez on the basis of the agreement of April 9. On April 19 
he] sent] Mr. Gray a draft of the proposed concession and discussed with 
him the modifications that were to be made in the draft concession. Mr. 
Fernandez came to London as Mr. Gray suggested that Mr. Fernandez 
should see him to discuss the whole matter. Mr. Fernandez said there 
would be no difficulty in getting the modifications from the Colombian 
Government. He saw Mr. Gray on May 9, when he (Mr. Gray) stated 
the terms upon which he would lay the cable. It was never suggested 
by Mr. Gray that the matter had to be referred to his board. He esti- 
mated that the shares in the Caribbean Company were worth 108. a 
share, making a profit of £43,000 odd. Their out of pocket expenses 
were £8,500. 

In cross-examination by Mr. MoNTAGUE Lesu. he said plaintiffs hoped 
to get in the action from £40,000 to £500,000. There was no minute of a 
contract. between his syndicate and defendant company, There was a 
minute on April 23 of the agreement with Fernandez. The syndicate 


bound themselves to take the concession and pay for it, on the faith that 
Mr. Gray had undertaken to do the business. His syndicate had agreed 
to buy the concession before there was any contract with defendant 
company. 

Mr. M. VovrEs said he was a director of plaintiff syndicate. He was 
introduced to Mr. Gray by Mr. Joseph Rippon. He initiated the negotia- 
tions with Mr. Gray with a view to his company's making and laying the 
cable, and that they should take debentures and shares in the proposed 
company. 

Yesterday (Thursday) Mr. VovrES was cross-examined by Mr. J. A. 
Simon, K.C. (who appeared with Mr. M. Lush, K.C., for defendants) and 
said that, not being a practical man, he could not say whether, before 
making a contract like this you must have an agreement as to the sheath- 
ing of the cable and whether the core should be covered with jute yarn or 
gutta-percha. He did not know that the covering had to be varied 
with the depth in the sea at which the cable was to lie. Provided the 
requisite modifications to the concession were obtained, he held that there 
was a concluded agreement with defendants in May. 

At the time of going to press the case had not concluded 


Roberts v. London Electrobus Co.— Before Mr. Justice Neville last 
week an application was made to expedite the trial of this action. Mr. 


Cozens-Hardy, for the company, said his clients were carrying on the 
business of a motor "bus company with a considerable service of motor 
"buses. They wished to go to the public for more money to carry on and 
extend their business, and the action hanging over their heads had an 
injurious effect. His lordship fixed the hearing for March 16. 

Ro British Aluminium Co. (Ltd.)—Mr. Justice Neville has ordered 
two petitions (presented by Messrs. Dick, Kerr & Co. (Ltd.) and A. 
Schonfield & Co.) for the compulsory winding-up of the company to stand 
over until the first petition day in May. 


PARLIAMENTARY INTELLIGENCE. 


Underground Telegraph Wires.—In the House of Commons on 
Monday the Postmaster-General (Mr. H. Samuel) said, in reply to a 
question by Mr. A. Wilkie, he regretted that, in view of the very 
heavy cost of laying underground cables, and the many claims which 
had to be considered, he saw no present prospect of laying lines to 
Dundee and the North-East of Scotland. 
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THE PHOTO-ELECTRIC EFFECT WITH THE ALKALI 
METALS.“ 
BY F. k. RICHTMYER. 


In a previous article the writer has shown that the photo-clectric 
current. from & sodium surface under the action of light from an 
incandescent lamp is proportional to the intensity of the incident 
light from very low intensities up to intensities in the neighbour- 
hood of 0:5 candle-foot. In view of the fact that some observers 
had found that this linear relation did not exist if very great ranges 
of intensities were used, it seemed wise to extend the above investi- 
gation to the highest obtainable light intensities consistent with 
accuracy. It seems quite reasonable to expect that an intensity 
of illumination might be reached at which a phenomenon akin to 
saturation might be observed. 

The apparatus is shown in Fig. 1. The positive terminal of a 
12-volt battery, E, is earthed. The negative terminal is connected 
to the sensitive surface (Na) of the, photo-elcctric cell C. Tho 


Abstract of an article in ће “ Physical Review." А note on the 
previous Paper in this series appeared in Tur ELECTRICIAN, October 29, 
1909, p. 118. 
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platinum receiving wire r is connected to earth through the sensi- 
tive D'Arsonval galvanometer G, whose constant is 156 x10-!! 
amperes/mm. at a scale distance of 138 ст. The cell and galvano- 
meter were enclosed in a black box, abcd, with windows at W and 
M, MN being used as before described to protect the cell from the 
light of the room. The source of light was a hand-feed, direct- 
current arc, S, with solid carbons placed at right angles to each 
other. A water cell (not shown) was placed at M to prevent 
a rise in temperature of the cell due to radiation from the arc. 
Behind the arc was a black screen, BB, and a second screen at D was 
placed so as to prevent the light from striking the walls of the box 
MN and yet not cast a shadow on the cell. The variation in inten- 
sity of illumination was obtained by varying the distance MS of the 
arc from the cell. 

Great difficulty was experienced in handling the arc. The fluctua- 
tions, not only in the intensity but in the quality of light, caused 
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variations in the photo-electric current of from 20 to 150 per cent. 
After much time had been wasted in trying to get readings under 
these conditions it was noted that for 10 or 15 seconds after lighting 
the аго the galvanometer reading would not vary considerably, 
possibly not more than 2 or 3 per cent. And, further, if the are 
was put out and then immediately re-lighted before the carbons had 
time to coo! very much, the galvanometer wou'd come back to the 
same place as before. It was also found that th's condition was 
very much improved by increasing the are length to just beyond 
the hissing point and running the current up somewhat above 
normal. Although rather difficult to work with, a constant and 
fairly intense light source was thus obtained. 
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The results are plotted in Fig. 2, the candle-power of the are 
being approximately 1,900 as measured by a Weber photometer. 
Fig. 2 seems to show pretty clearly the linear relation between the 
photo-electric current and the intensity of illumination, even for 
the extremely high intensities used here, and there is not the 
slightest suggestion of saturation. 

This curve, together with that for values from 0:2 to 0:15 
candle-foot given in the previous Paper, present an interesting case, 
not only of the extremely wide range over which a physical law 
ho:ds, but also of the accuracy with which observations may be 
made at both extremes of the phenomenon. 
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THE * ECONOMIC" ELECTRIC OVEN. 

A few months ago we described an electric stove, due to Mr. F. A. 
Wilkinson. The heating element in this was of novel construction, a 
feature being the substantial nature of the apparatus. Believing that 
many of the electric ovens at present on the market, and in which 
sheet iron is extensively used, are not sufficiently strong to withstand 
for long periods the hard wear and tear of kitchen use, Mr. Wilkinson 
has designed an oven which, as can be seen from the illustration here- 
with, should certainly fulfil all requirements as to substantial con- 
struction. 

It is particularly interesting to observe the departure from standard 
design, as regards the location and fixing of the heating elements. 
These are similar to those employed in the stoves (“ Economic ") 
mentioned above, and comprise a grooved plate and coil contained in 
a cast-iron cap, suitably protected with an expanded metal top. 
These heaters are placed one on each side of the oven and can be 
quickly and easily removed when required, without in any way dis- 
mantling other sections of the oven. Connection is made to a ceiling 
rose fitted to the cast-iron cap as seen in the accompanying view of 
the oven. 

The oven itself is constructed of cast-iron with sheet metal linings, 
the intervening space being filled with lagging, and the inside dimen- 
sions are 13 in. wide, 131 in. back to front, and 20 in. high. It is 
interesting to notice that, owing to the arrangement of the elements, 


“ ECONOMIC " ELECTRIC OVEN. 


the oven can be used for grilling and toasting purposes, it only being 
necessary to suspend the food in front of the heating elements. Thus 
two grills can be carried out simultaneously. 

The following particulars of tests taken on this oven should prove 
of interest, in view of the paucity of information at present available 
on the subject of electric cooking. 


Test on ** Economic” Electric Oven. 

Time. Temp. Power taken Time. Temp. Power taken 

min. (deg. Fah.) in watts. min. (deg. Fah.) in watts. 
—— 30 . 2 DAE 00 ... 337 Sw 1,350 

a... 106 1,500 © Ls. 55 346 1,320 

10 cea 170 1,395. ды 60 357 1,305 
15 ;.. 224 12890 ә 65 364 1.2327 
20 272 906 зея 70 366 1,120 
25... 318 342. aes 75 372 1,040 
30 ... 850 LOSS diie 80 374 988 
35 ... 378 ӘТ. — Wu 85 313 900 
40 ... 402 1,200". „„ W г ous 875 
45 320 ЗОО (capes „ Ош eg — 


е * 4] lb. ein put in oven. T Oven opened. 


The above test was made on an oven of the size mentioned above. 
For larger sizes of ovens and hot cupboards the same type of heating 
element is employed, the number depending on the size of the oven or 
cupboard. We may mention that these ovens are being made by 
Messrs. F. A. Wilkinson & Partners, of Harpenden, Herts. 
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‘A PORTABLE AIR-COMPRESSOR SET. 


The operation of small portabl> equipments by electric motors 
has so much to recommend it in the way of convenience and 
economy that very extended use is now made of the method. The 
accompanying illustration shows & small portable air-compressor 
forming part of the electrical equipment recently supplied to the 
Rio de Janeiro Flour Mills & Granaries Co. by tke Pritish West- 
inghouse Electric & Mfg. Co. 

The present air-compressor equipment is used for blowing out 
the 600 н.р. Westinghouse motors and for cleaning the other 
machinery. It consists of a standard Westinghouse air-brake com- 
pressor, driven through single reduction gearing by a 3 н.р. three- 
phase Westinghouse squirrel-cage motor complete with control panel, 
mounted on a strongly-built wooden trolley with rubber wheels, so 
that it can be easily moved from point to point. Current is taken 
from plug boxes on the walls by means of a flexible cable to a 
three-pole, double-throw enclosed switch on the control panel, which 
is constructed of slate and mounted on strap-iron framework; 
whence the supply is led to the motor through a unit-type fuse box. 
The connections are 80 arranged that when the motor is thrown on 
the line at starting the fuses are cut out, and after the motor has 
attained a fair speed the switch is thrown over to the other side, 
putting the fuses in circuit. 


ELECTRICALLY-DBIVEN PORTABLE AIR COMPRESSOR OF THE BRITISH 
WESTINGHOUSE Co, 


The importance of keeping electrical machinery free from dust 
cannot be over-estimated; and compressed air direct from a com- 
pressor is the best form of dust-remover, as it blows out all the 
crevices and cleans the windings thoroughly without affecting the 
insulation, 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


APPOINTMENTS VACANT AND FILLED. 


An electrician is required for a gold mining company’s service in 
Ashanti, to superintend erection and running of large electrical 
installation. Salary £500, with first-class passage and allowance for 
expenses on voyage. See advertisement. 

А test.room assistant, well up in d.c. and a.c. work, is required. 
See advertisement. 

A commercial assistant is required in the electricity department 
of Battersea (London) Borough Council Applications to Town 
Clerk by noon, March 10. 

A mains superintendent is required at Motherwell. Salary £156 
per annum. Applications to the Burgh Electrical Engineer by 
March 12. 

Dublin Improvements committee require an electrician for their 
electrically-driven main drainage pumping station, Clontarf. Applica- 
tions to Мг. P. Tobin, City Hall, Dublin, by 10 a.m., March 8. 


Swansea Local Education committee invite applications by 
March 21 for the position of principal of Swansea Technical College. 
Commencing salary £500. Particulars from Mr. Wm. James at the 
college. 

A large electric supply company on the South Coast has vacancies 
for two pupils. 


Mr. A. J. Hutchinson, chief assistant engineer, has been appointed 
resident electrical engineer at Farnworth electricity works, at £180 
per annum. 


Dudley Council have appointed Mr. E. Bennett an assistant 
engineer at the electricity works at £104 per annum. 


EDUCATIONAL NOTICES. 


University College, Nottingham.—It has bcen decided to establish a 
Chair of Mining at this College, and the Duke of Portland has given 
£2,000 for that purpose. 


Electrical Standardising, Testing and Training Institution.— The 
examination for the Faraday” Entronce Scholarship, value 50 
guineas per annum and tenable for throe ycars, will be held on 
March 30 and 31, and April 1. Noticcs of intention to compete 
should reach the Secretary, Mr. Howard Foulds, Faraday House, 
Southampton-row, London, W.C., by March 21. 


Annual Holiday Fund.—S r William Mather, chairman of Mather 
& Platt (Ltd.), his placed £10,000 in tru:t, w.th a direction that 
the income shall be distributed annually among the firm's work- 
p2ople on the occasion of their annual holiday. 


& Bedford.—The mains are to be extended to the new works of Messrs. 
С. and R. Light, at a cost of £1,300. The firm will pay a minimum 
of £770 per annum for five years. 

Blackpool.—The Council have applied for sanction to a loan of 
£6,000 for cable extensions, &c. | 
_.Brighton.—The Lighting committee again recommend the Cor- 
poration to adopt the proposal of Messrs. Page & Miles for the 
wiring and fitting of houaes and other premises upon a mutual hire- 
purchase agreement between the contractors and the owner and 
tenant of the premises. | 

The proposal is that Messrs. l'age & Miles would provide the wiring 
and fixtures, free of expense, risk or responsibility so far as the Cor- 
poration are concerned, the consumer being supplied through a pre- 
payment meter at ld. per unit above the ordinary lighting rate, this 
extra 14. being paid over to Messrs. Page & Miles in respect of the 
purchase of the installation, nnd when the consumption reaches 240 
units per point installed the fixtures become the property of the owner 
of the premises. 

British and Foreign Goods in the Colonies.— The Governor of Cape 
Colony (Sir W. Hely-Hutchinson), in the course of а speech at 
Sheffield on the 25th ult., said 

There were certain lines of goods produced in enormous quantities by 
foreign firms who specially devoted themselves to the production of 
those goods and of nothing else, and owing to their large production were 
able to underaell their British competitors. He suggested that it would 
probably be worth while for manufacturers of such goods in England to 
agree among themselves to cease to manufacture them in their own 
factories and to combine in establishing special factories for the manu- 
facture of those lines of goods and nothing elsc. The large production 
would then enable them to compete with the foreign producers. One 
special advantage the German manufacturers possessed in competing 
with British rivals was the close financial relations which existed between 
some of their great financial institutions and their great manufacturing 
undertakings. The leading instance of that was the case of the 
Rand Power Company, which had been compelled by stress of circum- 
stances to place in Germany orders for steam turbines, air compressors 
and electrical plant for their new power stations on the Rand over 
£2,000,000 in value. The company failed to find sufficient capital in 
England, but the Dresdner and Deustche Banks, which were in close 
financial relations with the A. E. G. (a company which employed 33,000 
workmen) and the Siemens Schuckertwerke, found the money on con- 
dition that the company's orders were placed in Germany. All the 
plant could have been supplied from Britain, possibly at lower price, 
and the company was anxious to get it in England, but there was no 
Dresdner Bank and no Deutsche Bank in England to find the money or 
to take over the debentures which the company was ready to offer by 
way of payment for the plant. 

Canada.—Mr. R. Grigg, H.M. Trade Commissioner for Canada, 
reports that an agreement has been arrived at between the Canadian 
Pacific Railway Co. and the British Columbia Electric Railway Co., 
under which not less than 10 miles of electric line will shortly be built 
in Lulu Island, and states that there will probably be extensions. 
Three trunk lines are to be constructed from Vancouver southward 
to the north arm of the Fraser river. 

A company at Vancouver (B.C.) desire to obtain the representation of 
a British firm making electrical specialities. Communications to H.M. 
Trade Commissioner, 120, Board of Trade-building, Montreal. 
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The Sterling Coal Co. (Ltd.), which has been incorporated at Toronto, 
with а capital of $3,500,000, is empowered to generate and sel] electrical 


energy. . Vu 
The High Commissioner for Canada, 17, Victoria-street, London, S.W., 


will supply further particulara regarding a Canadian correspondent who 
wishes to be placed in communication with a financial house in the 
United Kingdom willing to interest itself in an electric railway in the 
Niagara Peninsula, and a London engineer, with Colonial experience, 
who wishes to represent at Toronto British makers of cranes, machinery 
and cle-trical goods. 


Croydon.—Th^ Education committee will instel an electric motor 
and pump at the Tavistock-grovc schools at a cost of £35. 


Customs Tarifis.—The Urugusy * Disrio Oficial " of Jan. 21 last 
contains a tariff showing the valuation for import duty of various 
apparatus and materials employed in tho production and use of 
electrical energy. Tho tariff (in Spanish) may be seen at 73, Basing- 
hall-street, London, E.C. 


Dundee.—It is statcd that the mercury vapour lamps at present 
in use st the new works of Dundee Corporation are shortly to be 
replaced by metal filament lamps. 

Dundee.— The officiel opening of the new generating station was 
performed by Prof. J. A. Ewing, C.B., on Thursday last. 


Ealing.—The Metropolitan Asylums Board will take electricity 
from Ealing Council for the pumping at the tower at Ealing reservoir. 


Electricity in Mining.—At the recent annual meeting of the 
Johannesburg Chamber of Mincs the President (Mr. J. W. S. Langer- 
man) seid that the prominent feature of the year's work wes the in- 
creasing edoption of electricity as a motive powcr, and he predicted 
that all future plants would be clectrically-driven. 

At the mceting of North’s Navigation Co. (Ltd.) on Monday it 
was stated that the board had decided to erect large electric power 
stations in connection with new sinkings and the other collieries of 
the company. 


Electricity to the Rescue.—Messrs. Marshall, Kaye & Marshall, 
who had the misfortune to have a serious breakdown of the main 
driving engine at one of their mills at Ravensthorpe, Yorks., 
bringing the whole of the machinery to a standstill, consisting of 
nearly 400 r.u.r., have in less than 10 days been able to re-start 
practically the whole of their various departments. This feat, 
which reflects the greatest credit upon all parties concerned, was 
made possible by the aid of the Yorkshire Electric Power Co.'s 
supply. The work of fixing the electric motors and putting into 
operation of the machinery, was commenced immediately after the 
breakdown. When it is remembered that in normal circumstances 
before the advent of the electric motor, а stoppage of, probably, 
five to six months would have been occasioned while the necessary 
repairs were being cffected to the engine, the present resu!t must be 
highly gratifying to Messrs. Kaye, to their workpeople, апа to all 
concerned. 


Exhibitions — At tho Canadian National Exhibition et Toronto 
from Aug. 27 to Scpt. 12 next, free space will be granted for exhibits 
by British firms having regular Canadian agents. Particulars from 
Dr. J. O. Orr, City Hall, Toronto. 

Regulations (in Russian) of the Imperial Russian Automobile 
Society's Exhibition to be held at St. Petersburg, in June, can be 
seen at 73, Basinghall-street, London, E.C. 

An International Exhibition demonstrating the Application of 
Electricity to Railways will be opened at St. Petersburg on Aug. 27 
(14 O.S.), and remain open two or three months. Further informa- 
tion from M. N. A. Sitenko, 24, Sadovaia, St. Petersburg. 


Fire.—4A fire occurred at Messrs. Johnson & Phillips’ works on 
Tuesday evening, burning out the upper floor of a building in the 
cable works used for braiding small wires. We are informed that 
work is being carricd on as usual in all other parts of the works, and 
no delay will be occasioned in the execution of the various contracts 
and orders in hand. р 


Fulham (London).—The Council have applied to London County 
Council for sanction to & loan of £6,880 for mains extensions, trans- 
formers, switchgear, meters, &c. 


Glasgow Telephone Arrangements.—Mr. W. Webber, Postmaster 
and Surveyor, Gla:g»w, has is:ued a statement with геѓегепсз to 
te'ephone arrangement: in Glasgow, as follows :— 

The Postmaster-General having purchased the Corporation system, 
and veis arranged to purchase tho National Telephone Co.'s system 
at the end of 1911, has recently taken steps, with the assistance of 
the National Company, towards the unification of the twosystems. In 
the central district of Glasgow а new post office exchange equipped 
for 10, C00 lines will shortly be opened, and will accommodate 
the subscribers of the present Post Office Central Exchange, 
as well as a considerable number of the National Company's sub- 


scribers at present connected with the Royal Exchange. Another 
new Post Office exchange ia about to be constructed to accommodate 
the lines now connected with the Post Office Bell Exchange and the 
National Company's Tron Exchange. А new and important exchange 
to be known as the Douglas Exchange, is being constructed by the 
National Company, and when these arrangements are complete the 
remaining subscribers of the Royal Exchange will be transferred to 
the Douglas and new Bell Exchanges. Another result of the arrange- 
ment will be that the overhead cables by which the National Com- 
pany's subscribers are at present served in the central district of 
Glasgow will to a great extent be taken down and replaced by under- 
ground lines provided by the Post Office. 

In the other districts of Glasgow similar arrangements are being 
made for the concentration of subscribers of the two svstems on the 
exchanges which will be used for the services after 1911. As in future 
the Post Office exchanges will serve all subscribers in certain districts, 
the employees of the National Co. hitherto engaged in canvussing and 
making contracts for the company in those districts will cease to be 
required for that purpose. The Postmaster-General has therefore 
arranged that the canvassing and contract work in tho Post Office 
districts shall be carried on by the company’s staff, with which have 
been associated some of the canvassers belong to the Post Office staff. 
The combined canvassing staff will be transferred to the Post Ottice 
when the company’s system is taken over. The general effect of the 
arrangement is temporarily to employ the National Co. as agents for 
securing Post Oftice contracts, but the contracts will be made with 
the Postmaster-General, and the officers of the Post Office will, as 
hitherto, be entirely responsible for the service given to subscribers 
and for the arrangements connected with it. 

Hampstead (London).—The Council have decided to substitute 
flame erc lamps in Finchley-road for the arc lamps et present in use, 
and to extend the arc lighting. 159 ges lamps in Cricklewood, 
Kilburn and West-end districts are to be converted to electricity, 
each lantern to be fitted with two 35-watt metal filament lamps. This, 
is the first step towards the conversion of the whole 2,237 street 
lamps in the borough into electric incandescent lamps. The Elec- 
tricity committee reports that this will bring about an immediate 
saving of £587 per annum, and a saving of £2,749 per annum efter 
eight years. | 


Holborn (London).— The clectric light installation at the baths and 
washhouses is to be converted from 200 to 100 volts, metal filament 
substituted for carbon lamps, and flame аго lamps for enclosed arc 
lamps. | B. o 


Holland.—A German company has applied for a concession for thô 
erection and equipment of a large electric power station between 
Hilversum and Bussum, to supply all the towns and villages of the 
Gooi district. The name and address of the resident representative of 
the company may be obtained at 73, Basingholl-street, London, E.C. 


Japan.—In a recent communication regarding railway devclop 
ment in Japan Mr. E. F. Crowe (H.M. Commercial Attaché at 
Yokohama) says works of improvement now being considered by the 
Railway Board include the electrification of the Usui section, and the 
quadrupling of the Yokohama-Tokyo line, and the use of electric as 
well as steam traction on the latter. Mr. Crowe understands that it 
is proposed to lay an electric tramway track of standard gauge along 
the present railway line, and that power will be obtained from the 
Rokugo river. 


Light Rallways.— As the result of an inquiry held by the Light 
Railway Commissioners, the promoters of the Weston-super-Mare 
Junction Light Railway have secured an order authorising the con- 
struction of a branch line extending from the Weston-super-Mare, 
Clevedon and Portishead Light Railway, near the Waterworks, to 
the existing line of the Weston-super-Mare Tremways Co. 


Liverpool.—Ton arc lamps are to be erected in Hardman, Myrtle 
and Cetharine-streets, 

London County Council.—On Tuesday the following loans for 
electric lighting were agreed to :—Hackney £7,137, Islington £4,778, 
Shoreditch £2,234 and Stepney £3,300 and £13,000. 

Tramways.—The adjourned report of the Highways committee was 
brought up recommending the expenditure on capital account of £110.000 
for the reconstruction of the existing tramways from Tooley-street to 
Deptford and the construction of authorised tramways from Evelyn- 
street to Nelson-street, Greenwich.— greed. 

L. C. C. Tramways.—A satisfactory trial run was made on Saturday 
last on the electric conduit system line which has superseded the 
steam cable tramway on Highgate Hill. 

Maidstone.—The Council beve applied to Hollingbourne Rural 
Council for sanction to supply clectricity to Turkey Mill, Holling- 
bourne. 

Monmouth.—The chairman of the Electric Lighting committee 
(Ald. W. Honeyfield) stated at the last meeting of the Council 
that they had received a letter from а London firm asking if the 
Council could provide a proposed carbide calcium factory with elcc- 


P SE 


862 


THE ELECTRICIAN, MARCH 4, 1910, 


tricity to the extent of 500 kw. Те total output of the Corporation 
electricity works was stated to be 120 kw. 

Councillor H. T. BAILLIE suggested that the firm should take over the 
electricity works and let the Council become their customers. and ulti- 
mately it was decided to try and come to an arrangement with the firm. 


Penistone.—At a recent mecting of ratepayers, convened by the 
Council to consider a proposal to purchase the undertaking of the 
local gas companv, а resolution was carried to suspend all action in 
the matter until the Council had approached the Yorkshire Electric 
Power Co., to see if a supply of electricity could be obtained. 


Personal.—Mr. R. W. Weekes asks us to state that his connection 
with the “ Electrical Enginecr." as editor, terminated in July last, 
and that he has now no further connection with or interest in that 
journal. Mr. Weckes is now devoting his time to his consulting 
engineering practice which is carried on at Maxwell Houso, Arundel- 
street, Strand, W.C. He specialisgs in the equipment of factories 
with steam and electric plant. 


Rubber.— According to the “ Chronicle“ published at Georgetown, 
British Guiana, a Mr. G. C. Benson has achieved some success in the 
extraction of rubber from the banana plant. The report is that 
** about two years ago, while experimenting with banana juice to find 
how best to mordant the banana, a thick and pliable rubber was found 
to attach itself to the enamel dish holding the juice. This rubber, 
when compounded with other rubbers, appeared to increase both 
their weight and value." No figures accompany this bare statement. 


Salford.—After April 1 users of elcctricity for power are to be 
allowed to use current for lighting up to 10 per cent. of the power 
consumption, instead of 15 per cent. as at present. 


South Shields.—At a specia! meeting last week the Council re- 
jected a motion to rescind a former motion to accept tenders for 
extensions of the generating plant. 

The chairman of the Electricity Committee (Ald. Rennoldson) stated 
that in April the engineer reported that he considered it was inadvis- 
able to take on any more consumers. Under their provisional order it 
was compulsory on the Corporation to supply electricity for power and 
light within the borough. He could not guarantee that the proposed 
new plant would be running before 12 months, and by that time they 
would be in the position probably of having to refuse power to con- 
sumers. They must face the extension, and the contracts ought to 
have been entered into by now. 

Southampton.— Elementary schools are to be charged for current 
at the same rate as business premises, owing to schools being chiefly 
a day load demand. Mains are to be extended at a cost of £400. 
Meter rents for houses below £25 rateable value are to be reduced to 
1s. 3d. per quarter, and when a second meter is required for heating no 
rent is to be charged for this. A further loan of £3,000 is to be raised 
for mains and services. Negotiations are proceeding with regard toa 
supply for power to Messrs. Day, Summers & Co. 

The Tramways committee have adopted a report from their 
manager with regard to equipping bogie cars. He recommends equal 
wheel trucks with four small motors of the same tvpe as those in use. 
The estimate of the cost of the extension of the tramways to Northam 
1з £15,248, including track £8,428, loop £400, overhead equipment 
£ )20, extension of car sheds 15.000. 

Application has been made for sanction to a loan of £3,000 for 
mains and house services. 

Spain.—The Direccion General de Obras Públicas, Madrid, have 
granted to the Sociedad Valenciana de Tranvias power to substitute 
electric for horse traction on the tramways from Valencia to Burgasst 


and Godella. 


U.S.A.—The Secretary of Leicester Chamber of Commerce will 
give information regarding a British firm of scientific instrument 
makers who wish to take up the selling agency in the United States of 
British-made articles which could be sold with their own manu- 
factures, 

Walsall.—In our note on p. 818 of our last issue, in reference to 
the accounts of the electricity department, it was stated that the 
balance carried forward was £053 and the balance brought forward 
from last account £946. To avoid creating an erroneous impression 
it should be mentioned that the £653 is the net profit on the past 
year, compared with a deficit of #855 on the previous year, to cover 
which and the 1907 deficit of £90 a sum of £946 was taken from 
the reserve fund. 


Walthamstow.— Application has been made by the Council for 
permission {о borrow £1,210 for booster set, switchboard and 
instruments, &c. 

West Hartlepool.—It was reported at the Council meeting on 
Tuesday that, as a result of the Board of Trade inquiry. sanction had 
been given to the Cleveland Electric Power Co. to supply electrical 
energy to the Hartlepool Electric Tramways Co. 


Wireless Telegraph Notes.—In connection with the invasion of 
Thibet by the Chinese it is stated that wireless telegraph equipments 
have been employed, and that, under foreign control, wireless in- 
stallations have been in use between Peking and Taku ever since the 
Boxer " troubles, and, further, that the Chincse troops have been 
constantly practised in the use of wireless telegraphy. 

Dinner.—The 21st annual dinner of the employés of Messrs. 
Laurence, Scott & Co., Norwich, took place on Feb. 18. 

The chair was taken by Mr. Cecil Wilson, supported by Messrs. W. H. 
Scott and W. B. Sisling. Those attending were guests of the directors, 
in honour of the occasion. 

Mr. WILSON, responding to the toast of © Success to the Firm," traced 
the continued progress of the company since its registration in 1888. 
In spite of the depression of trade. and in particular the decreased ship- 
building output of the past year, they had felt themselves justified in 
putting in hand another considerable extension of the works, which was 
now nearing completion. 

Mr. Scott, in proposing “ The Staff.” spoke of the good feeling exist- 
ing between all sections at the works, and said that that was a most 
important factor in the cheap production of high-class work. 

Mr. SisLINd proposed “ The Visitors," and Mr. FENwick (of Messrs. 
W. B. Peat & Co., the auditors) replied. 

The evening's arrangements were in the hands of a committee of the 
workmen, and proved very successful. 

Electro-Harmonic Society.— Tho last smoking concert of the season 
of this society takes place this (Friday) evening, March 4, in the King's 
Hall of the Holborn Restaurant, London, at 8 o’clock. 


— — . p 


TRADE NOTES AND NOTICES. 


“THE ELECTRICIAN " ELECTRICAL TRADES’ 
DIRECTORY AND HANDBOOK.—The 1910 Edition 
of the Big Blue Book is NOW READY, price 158., post 
free in the United Kingdom, 153. 94. The volume 
brings a great mass of very valuable statistical and 
technical data quite up to date, and the Directorial 
Division has been thoroughly revised and amplified up 
to February 16th. 

All branches of Electrical Engineering and Industry 
are fully treated, and Electro-Financial matters receive 
every attention in the new volume, which aggregates 
more than 2,000 pages. The Directory Division is 
complete and thoroughly accurate, and has been com- 
pletely revised, The Big Blue Book contains more 
names of live electrical firms and persons than any 
other Directory published, and this notwithstanding 
that all mere lists of members of Societies and Institu- 
tions (so easily and cheaply available) are excluded, as 
unreliable and of little value for Manufacturers’ and 
Dealers' purposes. The full set of valuable Statistical 
and Engineering Tables, &c., have been very carefully 
revised and extended, and are now issued in a handy 
form. These are included in the 1910 Big Blue Book, 
making it the most complete work of the kind ever 
published. 


TENDERS INVITED. 

GRrMsBY Corporation invite tenders for supply of 300 c.i. lamp 
posts, and 285 swan-neok fittings. and 300 d.p. fuse boxes. Specifica- 
tions and forms of tender from the borough electrical engineer (Mr. 
W. A. Vignoles, M.LE.E.), Electricity Works, Grimsby. "Tenders 
by March 21. Sce also an advertisement. 

GrL4AscoWw Corporation invite tenders for the supply of 20,000 
85 volt 16 с.р. carbon filament traction lamps, for delivery as 
required over one year. Tenders, on offerer's own form, must be 
lodged with the town clerk (Mr. A. W. Myles) not later than 10 a.m. 
of Tuesdav, March 22. See also an advertisement. 

Tenders are invited for the supply of 1,640 tubular iron or stool 
poles to the Postmaster-General’s Department in Vicroria. Tender 
forms and specifications many be obtained from the Commonwealth 
Office, 72, Viotoria-street, London, S.W. See also an advertisement. 

Tenders are invited for the supply of material for accumulator 
equipment to the Postmaster-Gencral’s Department in TASMANIA. 
Tender forms and spccification may be obtained at the Common- 
wealth Office, 72, Victoria-street, London, S.W. See also an 
advertisement. 


The Great CENTRAL RaiLWAY Co. invite tenders for supply of 
stores and materials for 12 months, ending April 30, 1911, including 
electric light, telegraph and signal materials, wire, asbestos packing, 
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brass castings and sheets, glass, hardware, india rubber, oils, iron 
bars, sheets, screws, steel boiler tubes, castings, wheels, sundry 
tools, &c., castings, forgings, &c. Samples and patterns can be seen 
from Feb. 28 to March 7 in the Public Hall of the Conservative Club, 
Gorton-lane, Gorton, Manchester. Specifications, &c., from the 
stores superintendent (Mr. Walter Williams), Great Central Railway, 
Gorton, Manchester. Tenders to the secretary (Mr. Oliver S. Holt), 
Marylebone Station, London, N.W., by 10 a.m. March 8. 


BRisTOL Corporation Electrical committee invite tenders for supply 
of yellow flame and white open-type arc lamp carbons, a.c. house 
Service meters, arc lamp globes and joint junction and fuse boxes. 
Copies of specification and tender forms from the city electrical 
engineer (Mr. H. Faraday Proctor, M. Inst. C. E., M. I. E. E.), Temple 
Back, Bristol, to whom tenders by 10 a.m. March 8. 


BooTLE Corporation want tenders by noon, March 19, for supply of 
automatic reversible traction booster, circulating pump and motor, 
automatic reverse current breakers and traction feeder breakers, 
shunt regulating resistances and switches, &c. Forms of tender 
from the Borough Electrical Engineer. 

WaRRINGTON Elcctricity and Tramways committee want tenders 
by noon, March 22, for 1,000 kw. turbo-alternator, 750 kw. rotary 
converter and switchgear. Specifications from the Borough 
Electrical Engineer. 

FELIIXSTOWE and WALTON Council require tenders for steel boiler 
drum, oil cart, andlswitchgear and cable connections for 150kw. d.c. set. 
Particulars from Mr. В. Р. Wilson, 66, Victoria-street, London, S.W. 


DouRBAN (Natal) Corporation want tenders for supply of about 
300 tons of stecl girder rails, fishplates, bolts and nuts for their 
electric tramways. Specifications from Webster, Stecl & Co., 5, 
East India-avenue, London, E.C., to whom tenders by March 14. 


CARLISLE Corporation require tenders by March 14 for supply of 
two water-tube boilers, with superheaters, mechanical stokers and 
forced draught plant and two boiler-feed pumps. Specification from 
City Electrical Engineer. 

CLECKHEATON Council want tenders by 4 p.m. March 9 for supply 
and erection of Lancashire Dynamo type of automatic reversible 
booster with switchboard and accessories. Particulars from the 
Clerk. 

East Ham Corporation want tenders by noon March 12 for annual 
supplies, including engineers’ sundries and stores, ironmongery, &c., 
for the electric lighting and tramways departments, Forms from the 
Town Clerk. 


EDINBURGH Corporation want tenders by March 14 for 12 months 
upkeep of telephone and electric bell installations, and for electric 
wiring and supply of electrical material, cable jointing material, 
Ironmongery, engineers’ stores, castings, &c. 


Loxpow County Council want tenders by 11 a.m., March 23, for 
electric light, wiring and fitting at Camden-street Central School. 
Forms, &c., from the Chief Engineer, Spring Gardens, S.W. 


The Powell-Duffryn Steam Coal Co. want tenders by 10 a.m. 
March 14 for supply of electrical! and indiarubber goods, &c. Forms 
from the Stores Manager, ABERAMAN. 


 PowTYPRIDD Council want tenders by March 7 for 12 months’ 
supply of electric lamps and stores, and paper and rubber-insulated 
wires and cables. Forms from the Clerk. 


ST. HELEN'S Corporation want tenders by March 15 for reconstruc- 
tion of about one mile of tramway. Specification, &c., from the 
Borough Engineer. 

SOUTHAMPTON Corporation want tenders by March 14 for 12 
months' supply of stores, fittings, &c., for the electricity and tram- 
way departments, Forms from the General Manager. 


EDMONTON Guardians want tenders by 9 a.m. March 9 for supply 
of electrical requirements, &. Forms from the Clerk. 

Christiania Electricitetsverk, CHRISTIANIA, Norway, want tenders 
by noon March 7 for supply of cables. Conditions, &c., at 73, 
Basinghall-strect, London, E.C. 

Tenders are invited for a 15 years’ concession for the working of 
the urban telephone system of Vicrorta (Spain) after the expiration 
of present lease on March 14. Tenders to the Direction General! de 
Correos y Telégrafos, Madrid, or to the Civil Government of the 
province of Alava by noon March 18. Local representation is 
necessary. Madrid Gazette,” Feb. 16, contains particulars, and 
can be seen at 73, Basinghall-street, London, E.C. 


The Direccion del Servicio y Conservacion de las Puertos de 1% 
Capital y la Plata, BUENOS Ayres, will receive tenders until 3 p. m · 
March 12 for supply of 20 1,000 kilog (about 1 ton) movable electric 
cranes, and one 15,000 kilog (15 ton) steam crane. 


TENDERS RECEIVED AND ACCEPTED 


London County Council have accepted the following tenders :— 

Kirk & Randall (lowest tender) for road work and plate laying for 
tramways from Streatham via Mitcham-lane and Southcroft road, to 
Tooting Junction and Garratt-lane via Wimbledon-road to the county 
boundary, at £39,883. (Five tenders reccived, highest £42,754. 9s. 3d. 
Chief engineer’s estimate, £41,951. 19s. 2d.) Messrs. Kirk & Randall 
are to be allowed to sublet to Bayliss, Jones & Bayliss, iron and steel 
fastenings ; Anderston Foundry Co., cast-iron work; Harrison (Ltd.). 
steel castings; Martin Earle & Co., cement: Lahmeyer Electrical 
Co., copper bonds; Doulton & Co., insulator bushes; and Johnson 
& Phillips, jumper cable. 

India Rubber, Gutta Percha & Telegraph Works Co. (lowest tender), 
for 880 yds. of plough lead cable for electric cars, £147. 5s. 3d., less 2} 
per cent. discount. (Thirteen tenders received ; highest £190, less 21 
per cent. Chief officer's estimate, £100.) | 

British Thomson-Houston Co., for electric lamps, £78. 6s. 6d., and for 
a number of items under £30 for asylums. 

Pryke & Palmer, for electrical sundries for asylums. 

F. Mountford (lowest tender), for 185 standard door locks for tramear 
roof covers, at 7s. each, less 24 per cent. (Eight tenders received ; 
highest 12s., less 23 per cent. Chief officer's estimate, £65.) 


The following tenders were received for the supply of superheaters 
to Morecambe electricity works :— 


McPhail & Simpson (recom- Tinkers (Ltd.) .................. £100 

mended for acceptance)...... £135 | T. Sugden (Ltd.) ............... 155 
Heenan & Froude ............ 329 | James Gordon & Co. ......... 154 
Mechan & Sona.................. 189 | Galloways (Ltd.) ............... 150 
J. Musgrave & Sons . 179 , A. Bolton & Son ............... 147 
John Thompson 175 


Messrs. McPhail & Simpson would make delivery in four weeks. The 
consulting engineers are Messrs. Wright & Rooke. 

Islington (London) Council have accepted the following tenders for 
annual supplies for the electricity department :— 

Electricity supply meters and prepayment meters, British Westing- 
house Co. and Bat Meter Co.; cables, British Insulated & Helsby 
Cables; electrical sundries, lamps, brushes, arc lamp parts, &c., British 
Tungsten Lamp Co., Bryant Trading Synd., General Electric Co., Heap 
& Iohnson, Johnson & Phillips and Falk, Stadelman & Co.; cable, 
terminal service, network boxes and tapes, Johnson & Phillips, W. Lucy 
& Co., British Insulated & Helsby Cables, Callender's Cable & Construc- 
tion Co., British Bitumen Co. and General Electric Co. ; transformers 
and accessories, British Electric Transformer Co., Ferranti (Ltd.), Sykes 
& Sugden; arc lamp carbons and globes, Sloan Electrical Co. and W. 
Geipel & Co. 

The following tenders have been accepted for annual supplies for 
Leyton electricity undertaking :— 

C. C. Wakefield & Co., cylinder oil, 2s. 7d. per gallon; dynamo oil, 
1з. 7d. ; forced lubrication crank chamber oil, 1s. 7d., splash lubrication 
crank chamber oil, 2s. 7d., less 24 and 74 per cent. (same prices as last 
year); Oliver Arc Lamp (Ltd.), carbons, £3. 13s. 6d. per 1,000 (last 
year's price, £2. 15s.). Standard Cable Co., service line cables, (a) size 
of cables, 7/14, (b) basis price, £70, variation scale, (c) copper, 7s. 2d., 
(d) lead, 15s. 3d., (e) rubber, 4s. 11d. ; (a) 7/16, (b) £59, (c) 4s. 7d.. (d) 
11s. 10d., (e) 38. 6d. ; (a) 7/18, (ЬУ £34, (c) 28. Td.. (d) 8s. 8d., (“) 2s. 6d. ; 
(a) 3/18, (b) £22. 17s. 6d., (c) 1s. 11d., (d) 7s. 3d., (e) 1s. 6d. 

Sutton Coldfield Corporation are recommended by the Electric 
Lighting committe» to accept th» tender of Callender's Cable Co. 
for mains extensions to Wylde Green at £3,419. 

Southampton Corporation have accepted the tender of the United 
Electric Car Co. for six tramcar trucks at £40 each, and that of Gent & 
Co. for laying cable for the water department at £83. 

Uxbridge Council have accepted the tender of Glenfield & Kennedy 
at £50. 10s. for electric tell-tale apparatus for the waterworks 
department. 

Bolton Electricity committee have accepted the tender of John 
Musgrave & Sons for a Lancashire boiler. 

Erith Council have placed an order with Siemens Bros. Dynamo 
Works for a switchboard at £1,083. 

Bury (Lancs.) Council have accepted the tender of the United 
Electric Car Co. for three tramcar trucks. 

Barlow Bros. have been selected by Holborn (London) Council to 
carry out electrician's work during the year. 

Navy; Contracts.—Messrs. Joseph Kaye & Sons, Ltd., Lock Works 
Leeds, have received orders from the Admiralty for the supply of 
3,918 oil cans, and 6,963 seamless spouts for H.M. “ Dreadnoughts.” 


BUSINESS NOTICES. 


Owing to the great increase in the Tantalum lamps and fittings 
business of Messrs. Siemens Brothers Dynamo Works (Ltd.) at 
Tyssen-street, Dalston, N.E., additional telephone facilities have 
been provided. There are now four lines: Nos. 8387, 6358 and 6359 
Central, and 4 Dalston. 

Chas. Dalziel Copland and Ernest Cardin, consulting electrical 
engineers, trading as Peers, Copland & Cardin, at 16, John Dalton- 
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street, Manchester, and as Copland & Cardin at Austin Friars- 
chambers, Newport, Mon., have dissolved partnership. Debts by 
Mr. Copland, who continues the business in his own name. | 


Mr. R. B. Leach has resigned his position as electrical engineer to 
Farnworth Urban Council, in order to take up consulting and other 
private work, and he is opening offices in Manchester. Mr. Leach, 
who has been retained by Farnworth Council as consulting electrical 
engineer at £75 per annum, has been at Farnworth over five years 
and has been responsible for all extensions and the re-designing of the 
old works, also bulk supply scheme from the Lancashire Electric 
Power Co., destructor, &c. 

Mr. W. G. Hunter, who has resigned his position as publicity 
manager to the Union Electric Co., will, on and after March 21, 
practice as a freelance advertising specialist under the title of the 
Adcraft Studio, at Thanet House, 231, Strand, W.C., where he will 
be glad to communicate with electrical firms. We wish Mr. Hunter 
every success in his new sphere of activity. 


Electrical Installations (Ltd.) are removing on 25th inst. to 27, 
Martin's-lane, Cannon-street, London, Е.С. | 


Premises for Sale.—Particulars are given in an advertisement 
of а freehold corn mill (Newstead Mill, with convenient stone built 
residence, farm buildings, &c.), which is for sale by private treaty 
(or, failing that, by public auction on a date to be subsequently 
announced) The mill is within 1 mile of Stamford, which is served 
by three lines of railway. Water-power (from the river Gwash) is 
available, and electric power can be obtained from the local elec- 
tricity works. Further particulars from Messrs. Stapleton & Son, 
solicitors, Stamford, or from Messrs. Walton & Lee. 10. Mount-street, 
London, W. 

Representatives Wanted.—A Dutch metal filament lamp factory 
requires representatives for London, Liverpool and Glasgow. See 
advertisement. 

Osram Lamps for Street Lighting.—A great deal hes been 
written during the past two years regarding the economies that can 
be effected by the use of metal filament lamps in lieu of carbon and 
arc lamps for both interior and exterior lighting, and while the saving 


OSRAM LAMP IN STREET LIGHTING AT HAMMERSMITH (LONDON). 


in the use of these lamps and their practicability for interior lighting 
have long ago been amply demonstrated, evidence of the value of 
such lamps for the lighting of streets and other open spaces is only 
just being accumulated. In the Grove, Hammersmith (London), а 
wide, busy thoroughfare, 400 c.p. Osram lamps have been fitted in 
the arc lanterns, and at а recent meeting of Hammersmith Council, 
the Electricity and Lighting committee reported that. by converting 
the system as indicated, the cost to the electricity department for 
lighting the Grove had been reduced by £40 per annum, equivalent 
to a saving of £2. 16s. per lamp per annum. This testimony confirms 
the optimistic predictions that were originally made about the 
capabilities of the Osram Lamp for street lighting, and there scems 


no doubt that its wide adoption for this purpose is assured. With 
regard to the life of Osram lamps for street lighting, the makers 
assure us that records to hand show that the lamps burn for an 
average of over 3,000 hours, which entirely disposes of the sugges- 
tion that has been made that thes» lamps will not withstand the 
vibration of busy thoroughfares where heavy traffic prevails. The 
accompanying illustration shows the lighting at Hammersmith. 

Patent Development.— The proprietor of Patent No. 5,301/1907 for 
An Electric Furnace," desires to make arrangements for working 
the same in this country. Communications to Messrs. Haseltine, 
Lake & Co. 7 and 8, Southampton-buildings, Chancery-lane, 
London, W.C. 

Oil Filters.—Messrs. A. C. Wells & Co., makers of the well-known 
Wells waste oil filters and oil cabinets, announce that up to date they 
have supplied over 15,000 of these filters. 


New Books and New Editions.—No catalogue is more acceptable 
than that issued periodically by Mr. Н. К. Lewis, 135, Gower-street, 
London, W.C., detailing the new books and new editions which have 
been added to his increasingly popular circulating library during the 
previous quarter. List No. 40, setting out these additions for the 
quarter ended Dec. 31, is now ready, апа old and new subscribers to 
this library can obtain access to the latest scientific and medical works 
steaming hot from the press. We may add that Mr. Lewis has a 
large assortment of surplus volumes and secondhand books con- 
veniently arranged at his library, and a visit of inspection is invited. 


CATALOGUES, &c. 

PREPAYMENT METERS.—Messrs. Ferranti Limited have re-issued 
a catalogue dealing with their well-known prepayment meters, which 
we described fully at the time of the Manchester Exhibition, when 
they were first placed on the market. As will be remembered these 
meters are essentially of the well-known Ferranti standard type as 
regards the measuring mechanism. They are further fitted with a 
prepayment arrangement which allows them to be used on small 
installations where this method of paying for energy is preferred by 
the consumcrs. Twelve coins can be inserted at a time, if requierd, 
and after the energy represented by these coins has been consumed 
the circuits are automatically cut out. Both as regards manufacture 
and neatness in design these meters fall in no way behind those which 
Messrs. Ferranti have made so well known throughout clectrical 
engineering circles. 

HENLEY CABLES.—W. T. Henley’s Telegraph Works Co.'s latest 
pamphlets deal with a high tension cable supplied to Marconi's 
Wireless Telegraph Co., and described by us in tho December issue of 
THE INpUsTRIAL SUPPLEMENT. The other deals with London” 
and Henley tapes. 

" CINE-CONVERTER,"— The Phoenix Dynamo Mfg. Co. have 
issued а pamphlet dealing with the special machine entitled the 
“ Cine-Converter," which has been particularly designed to meet the 
requirements of arc lamp and cinematograph work. It is of much 
higher economy than ап ordinary motor generator, and is being 
manufactured in three sizes. 


ELIISON SwrrcHGEAR.—Mr. George Ellison must by this time have 
formed quite a good-sized gallery of ‘‘ Types of English Beauty. 
His custom of issuing a monthly calendar surmounted by a very well. 
executed painting of a beauteous dams, places us in a state hovering 
between admiration of the present and pleasurable expectation of the 
future. Mr. Ellison's Evelyn," which he sends this month, is, we 
consider, the best example of his novel and ingenious idea of making 
Cupid feminine and arming her with a foil, instead of bow and arrows 


BENJAMIN WIRELESS CLusTERS.— The Benjamin Electric (Ltd.) 


| send us a copy of their new export catalogue, containing full details 


of their wireless clusters. The list will be sent to anyone interested 
in the subject. 

“ Fons" AccuMuLATORS.—Richard Pape (Ltd.), have sent us 
their * Fors " catalogue for 1910, in which is illustrated and described 
the various details of this novel apparatus. 

“ MuLTAX " FLAME LaMr.— The Globe Electric Co. are issuing а 
pamphlet dealing with this lamp. 

CARTRIDGE Fuses AND Сотоотз. We have received from the 
D. and W. Fuse Co., Providence, R. I., U.S.A., a complete catalogue 
of the various types of fuses made by the company. 


BANKRUPTCIES, LIQUIDATIONS, &c. 
Walter Sydney Jenkinson, electrical engineer, Rodborough, nea? 
Stroud, has been adjudicated bankrupt. 
Wycliffe Galland Everingham, electrician, 37, Auckland-road, 
Ilford, has been adjudicated bankrupt. "E: 
A receiving order has been made against Alan McAlpin, electrical 
engineer, 44, Cank.street, Leicester, and Cumbergate, Peterborough. 
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The first meeting of creditors takes place on March 10 at 1, Berridge- 
street, Leicester, and the public examination on March 11, at The 
Castle, Leicester. 

Wm. Montague Hawnt, lately trading at 136-142, Clerkenwell-road, 
London, E.C., has been adjudicated bankrupt. | 

А dividend is to be paid to the creditors of the Platinum Corpn. 
(Ltd.) Claims to Mr. Н. de V. Brougham, 33, Carey-street, London, 
W.C., by March 19. 


PATENT RECORD. 


APPLICATIONS FOR PATENTS. 


Мотв. —The undermentioned Applications (except those marked 1) are not open to 
public inspection until after acceptance of Complete Specifications. Those marked * are 
open for inspection 12 months after the date attached to them, if they have not been published 
previously tn the ordinary course. Names within parentheses are those of communicators 
of inventions, When complete Specification accompanies application, an asterisk is affixed. 

January 21, 1910. 
1,598 Siemens BROS. & Co. & Riper. Telephone receivers.“ 
1,611 SIEMENS ScHUCKERTWERKE C. M. B. H. Alternating current polyphase cor.“ 

mutator dynamo- electric machines. (Date applied for. 16 2 09.) 7 

1,631 STERLING TELEPHONE AND ELRCTRIc Co. & BELL. Inter communication telephone 


systems. 
January 22, 1910. 
1,649 Witson & Witson. Electric oscillating systems. 
1,671 WILLIAMS. Automatic prepayment mechanism for us: in connection with 
electricity or gas meters and for analogous uses. 
1,677 HAZLEHURST LONGSTRETHS. Determining when a secondary battery has 
received its full charge. 
1.688 PubNBv. Revolving advertising board. | 
1.707 Bourr. (Bert C. Maxwell. U.S.) Telephone transmitters.* 
1,710 Sievert. Electro-magnetic carriers for glass bodies. (Date applied for. 23/1/09.) 
1,716 Siemens BROS. Dynamo Works. (Siemens Schuckertwerke C. m. b. H., Germany.) 
Controlling of electrical machinery.* 
January 24, 1910. 
1,726 BAKER. Thermo-electric batteries. 
1.751 Ѕснмірт. Projection arc lamps.“ 
1,768 Axr.-G&3. Brown, BOVERI ЕТ CIE. 


Compensating windine for polyphase com- 
mutator machines with drum armatures. (Date applied for. 18 o 03.)** 

1 782 Heraeus C. u. 8. H. Mercury vapour lamps. (Date applied for, 23 6 )9.)** 

1,791 Nos Suspending telephonic microphones in combination with a breast 
plate. 


EPECIFICATIONS PUBLI;HED. 


1909 SPECIFICATIONS. 
905 IMBERY & CHAMRN. Braking of electric tramc ars and like vohic'es. 
1,132 Jenner. Electric siens and the like. and a switching device for use therewith. 
1.157 ANDRE. Voltage regulators for generators and speed regulators for motors. 
1,662 SELBY, SANDERS & Preston. Electric switches. 
1,800 HENLEv's TELEGRAPH WORKS Co. & NICHOLS. 
boxes for electric cables. 
1,875 S. P. (SucHOSTAWER PATENTS) SYND. & SAYERS. 
contact system. 
3,070 Тномрѕом & THompson. Eloctrically-op2rat2d apparatus for discharging liquids 
for flushing or other purposes. 
3.106 StMPLEXJ CoNpuiTs, WATERHOUSE & SHEPPARD. Watertieht electric switches. 
6,15] Stratton & CLAREMONT, Electric cables and th? manufacture thereof. 
6.313 ALLGEMEINE ELEXTRICITAT3-GEs. Electric transformer distribution systems. 
(Date applied for, 17,3 28. Addition to No. 92:22.) 
7,508 WITTGENSTEINER. Regulating the feed of carbons in arc lamps. 
8.112 Buckley. Apparatus for electrically igniting miners’ safety lamps in mines. 
8,195 Nya ACKUMULATOR AKTIEBOLAGET JUNGNER & EsrELLE. Positive electrodes for 
secondary electrical elements with alkaline elect-olyte. 
10,876 VaLoRis. Determining bearings. distances. and the lik», by means of Hertzian 
electric waves. (Date applied for, 28 10 08.) 
11,339 ALLGEMEINE ELEKTRICITATS-Gz-. Electric system; for power transmission. 
(Date applied for, 13 5/08.) 
13.786 Links. Fixing electric conductor wires cn insulators. 
14.858 BiNGHAM. Electric furnac» electrodes. 
14,945 Societe Er gcrTRO-METALLURGIQUE FRANCAISE. 
(Date applied for, 27 6 08.) 
15,475 NeLson, Окмѕвү & NICHOLSON. 
railway carriage doors. 


Underground disconnecting- 


Electric traction on the surface 


Manufacture of pure nickel. 
Electrically-operated apparatus for locking 


15.605 SigudgNs-ScHUCKERTWERKE Ges. Arc lamps. (Date applied for, 6/7 '28.) 

19.393 LE TaLL (Westinghouse Electric & Mfg. Co.) Dynamo-electric machines. 

19,465 SALTPETERSAURE INDUSTRIE Ges. Electric furnaces for the treatment of gases by 
means of flame-arcs. (Date applied for. 25:8;08.) 

19,662 Siemens Bros. & Co. (Siemens & Halske Akt. Ges.) 
trica'ly setting railway points and signals. 

20,246 B.T.-H. Co. (С.Е. Co., U.S.) Control of electric motors. 

21,902 ЕН for magneto-ignition purposes. 

10.08.) 

2. 526 WATT INSTALLATIONEN FUR STARK-UND SCHWACHSTROM CARL Schurz. Elec- 
trical switches of the push button type. (Date applied for, 16/10: 28.) 

25,022 FAIRWEATHER (Aktiebolaget L. M. Ericsson & Co.) Common battery telephcne 
systems. 

25.217 Tucu. Electric power-transmitting mechanism. 

28.024 SigMENs Bros. Dynamo Works. (Siemens Shuc‘ertwerke-Ge3.) 
traction conductors for electric railways. 


Spring switches for elec- 


(Date applied for, 


Overhead 


COMPANIES’ MEETINGS AND REPORTS. 


белые —— 


London Electric Supply Corpn. (Ltd.) 

The ordinary general meeting was held on Friday last week under the 
presidency of the Earl of CRAWFORD. K. T.. F.R.S.. LL.D. 

The SECRETARY (Mr. H. C. Carter) read the notice convening the 
meeting and the auditors' report. 

The CHAIRMAN, in moving the adoptioa of the report and accounts, 
Baid: You were good enough laa year to allow me to delegate the duty 
of making a statement to my brother director, Mr. Benson, and I will 
ask you to allow me again to do so. 

Mr. R. H. BENSON said: I willingly undertake the duty. At our 
meeting last year we were congratulating ourselves and you on the 
improved outlook for the electrical industry generally in London and 


for our own company in particular in consequence of the passing of the 


new Act on Dec. 21, 1908. We had further special grounds for taking a 


sanguine view—namely, the contract concluded with the London, 
Brighton & South Coast Railway to supply power for the electrification 
of their line between London Bridge and Victoria. We have even more 
cause for confidence now. There is an essential difference between our 
two customers. The old one (the County Council) was a temporary one, 
and always known to be so; the new one (the Brighton Company) we 
regard as a permanent one. On balance last year, during the transition 
period, we sold nearly 3,000,000 fewer units, but our net revenue shows 
a decrease of only £2,500. After paying the 6 per cent. preference 
dividend we propose to appropriate £6,660 in paying 2 per cent. on the 
ordinary shares, and to add £5,000 to the reserve, making it £67,500, or 
20-27 per cent. on the ordinary capital without the £10,000 additional at 
credit of contingencies. I leave to the managing director to tell you 
how we have managed, with so large a falling off of units, to have so 
small a loss of revenue. It is a proof of the efficiency of your staff, from 
the chief engineer downwards, and I trust you will give them a special 
vote of thanks. Last year not far from half the units sold were sold for 
power purposes as distinguished from lighting, and the railway demand 
is still to come in. We do not underrate the lighting demand, but the 
power demand may increase for the next few years at the rate of 5, 000.000 
units a year. I am anxious to concentrate your attention on two points 
which ought to make a marked difference iri the prosperity of our com- 
pony henceforward, namely, (1) the permission granted by Act of Par- 
iament in December, 1908, for companies to work together, and (2) the 
development of electric traction on railways south of the Thames. The 
field is now clear for the London companies to utilise their birthright to 
the best purpose till 1931. We have lost no time in setting to work to 
see how this could best be done. Within a very few weeks of our last 
meeting negotiations were opened with two of the principal competing 
companies in our area, and in the course of the summer an agreement 
was arrived at which is now, I hope, within an ace of completion—in 
fact, it is only awaiting the assent of the Board of Trade. Iam unable 
to go into further details for obvious reasons, but I think you will see 
at once the immense advantage such an agreement will be to all parties 
concerned, including the consumer. This means that, instead of dupli- 
cating mains, laying down fresh plant, aud causing general inconveni- 
ence by breaking up thc streets throughout a large area. the companies 
concerned have laid their heads together and found out how the existing 
machinery and mains may be most economically used for the supply 
both of alternating and direct current. It is obviously to the public 
advantage that a direct-current company should be able to take a supply 
of alternating current from another company which is already producing 
it, rather than lay down an entire new system of mains and plant. for 
which the community would eventually have to pay when the companies 
are taken over in 1931. Such an association of producers simply means 
the economic adjustment of supply to demand, which, up to the passing 
of the Act of December, 1908, had been legally impossible in London ; 
and I think it is no exaggeration to say that a fresh and unnecessary 
outlay of little less than half a million sterling, for which the public would 
eventually have paid, has been saved by this agreement without the 
slightest detriment to the consumer or the public. 

I now turn to our contract with the Brighton Railway. Owing to 
unforeseen delays, the running of the trains only began on Dec. 1 last, 
80 that our earnings from this source were less than we had anticipated, 
and did not make up the loss in sale of the current which we had been 
supplying to the County Council. That, however, we can contidently 
anticipate in the current year ; in fact, if only the present demand of the 
railway company for current is maintained, we should sell them vell 
over 5,000,000 units. You have read Lord Bessborough's testimony to 
the success of the experiment, and the regularity of our supply. That 
success is primarily due to our 20 years' experience of alternating current, 
an experience which no one else has. If, as Lord Bessborough hinted, 
the Brighton Company decide to extend the cl^ctritication of their 
suburban traffic without delay, we may see our way to enter into a con- 
tract to supply them with four or five times the present amount of cur- 
rent; and, as you are aware, gentlemen, the more current we generate, 
the more economically we can do it. We may fairly regard ourselves, 
therefore, as on the way to be by far the largest purveyors of electricity 
for power purposes in the south of England. You may rest assured that 
the directors will not be hampered by want of capital from undertaking 
to supply 30, 40 or even 50 million units, if we judge it for your interest 
to do so. 

The MANAGING DIRECTOR (Mr. R. Stewart Bain, C. A.) said: 
The details which I shall give you may anticipate some questions. The 
amount expended on capital account for the year was £17.174. the prin- 
cipal items being £5,779 for plant and machinery, £7.071 for mains and 
£2,060 for electrical instruments. The first item includes а 600 kw. 
rotary converter, by means of which we can supply direct current from 
our alternating-current machines, which is both convenient and econo- 
mical, in connection with our power supply. The expenditure on mains 
includes the laying of 24 miles of new mains, principally along the south 
side of the river, in connection with the supply of power and light to the 
Royal Victualling Yard and the Cattle Market. We have just secured 
another important contract in the same district namely. with the Port 
of London Authority for the supply of power and light to the Surrey 
Commercial Docks. The amount for electrcial instruments includes the 
cost of the new switchboard for the railway supply. The units sold are 
2,851,593 less than last year. The contract with the London County 
Council for the supply of power to their tramways expired in June: and 
as they took 5,401,500 units in 1908 and only 994,500 last year, there is 
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a decrease fromYthis alone of 4,407,000 units and £16,158 in revenue. 
On the other hand, owing to our contract with the Brighton Company 
and the steady increase of our power supply, we incrensed our revenue 
by £7,846, and by means of economical working, regarding which I 
cannot speak too highly of our engineering staff under Mr. Partridge, as 
well as the general staff, we saved £5,789. These two items amount to 
£13.635, and deducted from the £16,158 decrease in the supply to the 
County Council, leaves a net loss of only £2,523 as compared with last 
year. We consider this satisfactory. During the year we connected 
more lights than we have ever previously done in a single year; but, 
owing to the continued installation of metal filament lamps, the increase 
in lighting units was almost stationary, showing the small increase of 
53,000 units. Before the introduction of the metal filament lamp, the 
increase of lamps for the year would have meant an increase in units sold 
of 780.000. It would appear, therefore, that the yearly increase of 
lamps about neutralises the decreased consumption. A pleasing feature 
is the reduction in works costs from £34,724 last year to £28,329 this. 
Owing to this saving, the works cost, in spite of a reduction of nearly 
3.000.000 units sold, is 0-66d., as compared with 0-63d. last year. But 
for this saving, the cost per unit sold would be 0-80d., or a difference of 
over 20 per cent. Of the total units sold, 46 per cent. was for power. 
The rates per unit sold continue to show a reduction ; but we are keeping 
pace with this in the reduced cost of production. We are paying less 
for our coal than last year, having contracted for our coal supply for the 
current year at reduced rates. I beg to second the resolution. 

Mr. H. F. MAKINS said the capital account appeared to be overdrawn 
by nearly £142,000. It seemed to him that it would be better finance 
if the company themselves found that money. 

Mr. D. HANKEY said it would be a mistake for the company to issue 
preference shares at present, because they would be in a much more 
prosperous state in a few years. 

Mr. BENSON: We are not indebted to the extent of £142,000, or 
anything like it. It is true that that is the overdraft of capital accouut, 
but we deduct from that our savings out of income in the reserve accounts. 
There is £77,500 at credit of these two accounts. 

The motion was then carried unanimously. 

The retiring director, Mr. Benson, and the retiring shareholders' 
auditors, Messrs. Gane, Jackson, Jefferys, Wells & Co., were then re- 
elected, and a hearty vote of thanks to the directors and staff having 
been accorded, a brief reply from the chairman, especially eulogising the 
good work of the company’s staff, engineers and managing director, 
brought the proceedings to a close. 


Telegraph Construction & Maintenance Co. (Ltd.) 


The forty-sixth ordinary general meeting was held on Tuesday, under 
the presidency of Sir James PENDER, Bart. 

The SECRETARY (Mr. C. W. Clarke) read the notice convening the 
meeting and the auditors’ report. 

The CHAIRMAN said : I need not detain you very long. as there is no 
doubt the affairs of the Company, as set out in the report, are very 
satisfactory to us all. The net profits for the year amount to 
185.768. IIS. 8d. after charging the interest on the debentures. To 
this sum £104,110. 158. 8d. is added, which is the balance brought forward 
from the previous year, making £189,879. 7s. 4d., and after deducting 
the interim dividend of 5 per cent., which was paid in July last, there 
remains £167.460. 78. 4d. to be dealt with. Of this sum the Directors 
propose to distribute a dividend of £1. 4s. per share, together with a 
bonus of 6s. per share, which will leave £111.444. 7s. 4d. to be carried 
forward to the next account. The debentures are reduced by £10,000 
owing to some holders having preferred to be paid off rather than renew 
the bonds at the end of last year. The item of debts owing by the 
Company, and reserves for insurances and contingencies, is larger in 
amount than last year. This is due to the fact that a sum is included for 
1909 received on account of uncompleted cable work. The first item 
on the credit side of the balance-sheet is also larger than in 1908, on 
account of cable manufactured and not delivered being greater in 
volume than is usual. The result of the year's work is very gratifying, 
especially when it is remembered that all the important contracts which 
we have carried out have been obtained, not only by tendering success- 
fully against other British manufacturing companies, but we have also 
had to meet the competition of the great Continental cable makers who 
are so much helped and supported by their Governments. In spite of 
all this we cannot complain of the amount of work which has come to our 
factories. We have had a very busy year, and in face of a grinding com- 
petition and the low prices it produces, our profits have been satisfactory. 
We have, of course, foreseen for many years that the time would come 
when the bidding for work would be very keen, and when prices would be 
closely cut. but we have been preparing for this state of things by provid- 
ing ourselves with the most modern appliances and keeping down the cost 
of production. But after all, the great secret of our being able to show 
so good a result is the strenuous work of our employés; every depart- 
ment and every man appears to be determined to break all records of 
previous work. At no time in the history of this Company has our staff 
been more efficient, nor has a better feeling pervaded it. Each in his 
own branch of the work has toiled for the Company s good, not with in- 
difference to personal gain, yet. with determination that above all the 
Company shall be successful and hold its own against all rivals. I will 
now move that the report and accounts be adopted, and the dividends 
and bonus therein set out be approved. 

Mr. COLIN F. CAMPBELL seconded the resolution, which was carried 
unanimously. 


Mr. PAGET V. LUKE. C.I.E., then moved the re-election of Sir James 
Pender, the retiring Director. This was seconded by Mr. FRANCIS R. 
LUCAS, and carried unanimously. 

The retiring auditors, Messrs. Gane, Jackson, Jefferys, Wells & Co., and 
Messrs. Welton, Jones & Co. were then re-appointed, and a cordial vote 
of thanks to the Directors and staff terminated the proceedings. 


Charing Cross, West End & City Electricity Supply Co. (Ltd.) 


The iannual ordinary general meeting was held yesterday (Thursday). 
Mr. Ww. F. FLADGATE presided. 

The SECRETARY (Mr. E. W. Seale, F.C. I. S.) read the notice con- 
vening the meeting and the auditors’ report. 

The CHAIRMAN said: As you will sce from the report, the gross 
earnings of[the West End undertaking have amounted, in the year 
1909 to £142,431. 103. 7d., compared with £139,253. 4a. 8d. for the year 
1908. "That shows that the actual cash which we have received, not- 
withstanding the coming of the metal filament lamp and the larger 
amount of energy sold for power and heating purposes, is still greater 
than it was for the preceding 12 months. As against these items the 
ex penses for 1909 amounted to £90,252, while in 1908 they were 87,785, 
in each of which items there is included the sum of £11,000 set aside for 
depreciation. The result, therefore, of the two years’ workings is prae- 
tically the same. The net earnings for 1909 were £52,179, while the net 
earnings for 1908 were £51,467. To these net earnings we have to bring 
in the balance-sheet the £563 from the accounts of 1908, and the £3,648 
which has been accrued for interest in 1909. and after paying the interest 
on debenture stock there is brought a balance to net revenue account of 
£43,162. Out of that we have paid a dividend on the preference shares 
for the year amounting to £18,000, and we have paid an interim dividend 
for the first half of the year at the rate of 5 per cent. per annum on the 
ordinary shares, amounting to £10,000. That leaves a balance to be 
dealt with now of £15,162. 14s. 10d. Out of that we recommend that a 
dividend on the ordinary shares for the second half of the year should 
be paid at the rate of 5 per cent. per annum, making 5 per cent. for the 
whole year, the same as we paid last year, and bringing forward 
£5,162. 14s. 2d. against £5,163. 18s. 8d. carried forward last year, the 
position being practically the same as it was. During the year we have 
connected to our mains an increase of 33.897 lamps, but this increase 
shows again what the board have had in their minds for some time past 
—that the amount which they are selling for power is gradually increas- 
ing as against the amount being sold for lighting. "That is one of the 
main reasons of the total amount of our gross earnings not increasing in 
the way in which we should have liked them to do. During the present 
year of our increase no less than 50 per cent. is for power and only 50 
per cent. for lighting. Still keeping to the West End'accounts, if you will 
pass to page Gof the report you willsee that our share capital remains the 
same as it was last vear. Our statement of loan capital shows £70,000 less 
than last year. The City undertaking has repaid us a sum of £120,000, 
out of which the West End undeitaking has paid off temporary loans to 
the extent of £70,000. With regard to the capital expenditure account, 
the only two items to which I need call your attention are the sums which 
have been paid in respect of land and buildings and machinery— 
£8,782 and 436.421. On the revenue account there is nothing to which 
I need call your attention. I have already referred to the figures in 
dealing with the report, and they are so very similar to the figures of 
1908 that I think it would be wasting your time if I commented upon 
them. With regard to the balance-sheet, the advances to the City 
undertaking have been decreased by £120.000, and the total reserves 
now come up to £236,185. The loss on transmission, which we have 
several times had to comment upon, is, I am glad to say. somewhat less 
this year than 1908—34-1 per cent. was the figure in 1908, and 33-1 per 
cent., or ] per cent. better, is the figure for this year. 

Passing now to the City undertaking, we look upon the progress there 
as being quite satisfactory. Our gross carnings have increased from 
£131,012 in 1908 to £139,186 in 1909, a very considerable improvement. 
It is true our expenses have increased considerably, being £76.561 in 
1908 against £82,628 in 1909, but it is the shrinkage of the gross carnings 
and not the increase in the expenses which gives the reason for the 
apparently not very great increase in the net earnings, the net earnings 
being £56,558 against £54,450. After bringing into the balance-shect 
£5,110 from 1908, and paying interest on all debenture bonds, debenture 
stocks, loans and advances, there is a balance to net revenue account of 
£31,288 out of which we have paid the dividend on the preference shares 
amounting to £18.000, and we bring forward £13,288. IIS. 10d. against 
£5.110. Is. 4d. That we think is a very satisfactory position, and we 
look upon the City undertaking as being now fairly upon its way, and 
doing as well as we could possibly hope. The connections in the City for 
the past year have amounted to 39,993 8 c.p. lamps, but these again show 
how very greatly the consumption of energy is increasing for power and 
heating, against the increase for lighting. Of that increase for 1909, no 
less than 75 per cent. was for power and only 25 per cent. for lighting. 
Turning to the City undertaking accounts, our share capital account is 
the same as last year. Our loan capital account is now, I am glad to say, 
consolidated, and in a better position than it has ever been before. The 
capital expenditure account for the City undertaking gives me little, if 
anything, to say as our total capital expenditure for the whole year has 
only amounted to £11.405, the principal items being £7,817 for machinery. 
On the revenue account again there is really little or nothing on which I 
need comment. I have dealt with the totals in speaking on the report, 
and here the figures are so very like those of the year previous that it 
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would be wasting your time if I dealt with them in detail. The balance- 
sheet, as I said, shows the satisfactory position of our having £13,000 in 
hand on net revenue accounts. There is a remark made in the auditors 
report to the effect that we have not dealt with depreciation. Well, 
gentlemen, we have not, and for this reason—that, at any rate for the 
present, having regard to the terms of our Provisional Order, it does.not 
seem to us to be necessary to deal with it. However, our auditors keep 
us always reminded that it is а matter we must deal with, and therefore 
it is ever present to our minds. The loss on transmission, again, is a little 
bit better this vear than last year. In 1908 it amounted to 31:8 per cent., 
and this year to only 28-1 per cent.. which is a benefit of about 3 per cent. 

We have sold considerably more energy—in round figures 3,000,000 
units more than in 1908—and you may justly, perhaps, say that having 
sold that amount of extra energy the net earnings ought to be greater, but 
I am informed by my staff that the loss on sales caused principally by the 
use of the metal filament lamps will bring out а sum of no less than 
£10,000. Now that is a large item, and if it could have been prevented 
our accounts would have been to that extent better. My official also 
reporta to me, with regard to the position in which the company is placed 
by the use of metal filament lamps, that his viewis that for all practical 
purposes we are about half-way through our troubles. We have experi- 
enced a drop, and we shall probably experience a further drop in the 
course of the current year. But I do not think that the advent of the 
metal filament lamp is by any means an unmixed curse. I think it will 
popularise the use of electric light, and that it will have a benefit to our 
customers. "The other reason for the net earnings not being as great is, 
of course, that there is not so large a profit on the sale of power as for 
light, and the sale of current for power has now become a very large 
item in our business. Against this decrease in profits we are making 
headway by economies and careful management. I am glad to say that 
the cost per kilowatt of energy generated for 1909 was reduced against 
that for the preceding year by no less than 10 per cent., and that has been 
owing to the care in management, and economies in every possible way, 
and also to в certain extent, we think, in replacing Lambeth station. 
Having regard to our belief that coal would increase in price from various 
causes, statutory and otherwise, we turned our attention to using fuel 
of another kind, and to replacing some of our steam machinery by oil, and 
we are satisfied that our expectations have been fulfilled in this respect. 
We are going to continue that policy in replacing the Lambeth station. 
I now move the adoption of the report and aecounts. 

Mr. G. H. BROUGHAM GLASIER seconded the resolution, which 
was agreed to unanimously. 

Resolutions approving the dividends set out in the report and re-elect- 
ing the retiring directors and auditors were then approved, and a hearty 
vote of thanks to the chairman and directors, and to the secretary, Mr. 
Seale, the engineer, Mr. Kingston, and the other members of the staff were 
unanimously agreed to, and the proceedings then terminated. 


Notting Hill Electric Lighting Co. (Ltd.) 


The twenty-third ordinary general meeting was held on Tuesday, under 
the presidency of Sir WILLIAM Crookes, F.R.S. 

The SECRETARY (Mr. R. G. Rawkins, F. C. I. S.) read the notice calling 
the meeting and the auditors’ certificate. 

The CHAIRMAN said : Gentlemen, the pleasure of presiding on this 
occasion is enhanced by the fact that the profit on the year's working 
constitutes a record in the history of the company, and I am able to 
justify the hope I expressed at our last general meeting that it might be 
possible on this occasion to recommend an increased dividend. In the 
accounts, share and loan capital show no alteration, and capital account 
shows an alteration only on the expenditure side. The capital expendi- 
ture increased by £3,709, of which £3,677 was spent on new mains and 
meters. This expenditure was, of course. to pick up new customers. 
The revenue account I think must be acknowledged to be eminently 
satisfactory. Notwithstanding the fact that we sold nearly 80,000 more 
units, the expenses have decreased in almost every instance, and show a 
saving on the year of £100, whereas the revenue shows an increase of 
nearly £1,000, and for this excellent result I think our thanks are due, in a 
great measure, to our staff. Net revenue account, after allowing the 
directors to increase the depreciation bv £700, from £2,300 to £3,000. and 
allowing for payment of the other amounts of interest, and the Wood. 
lane sinking fund, leaves £11.608 as the balance of profit for division 
amongst the shareholders. Depreciation, renewal and reserve fund 
account is now brought up to a total of £32,746, including the £3,000 I 
have just mentioned, and it is a matter for congratulation that this fund 
accumulates year by year without it having been necessary for us, up to 
the present, to trench upon it for any unusual expenditure on renewals. 
Our rule is to pay for all renewals and repairs out of revenue. The Ken- 
sington and Notting Hill joint debenture stock sinking fund shows us 
that this company has now contributed over £10,000 to the fund, but, 
as a matter of fact, our proportion is very much in excess of this figure, 
as the fund is invested in trustee securities and the interest compounded. 
The statement of electricity generated, sold, &c., shows you that we sold 
over 2,000,000 units to private consumers. 

At our last general meeting I predicted that the metal filament lamp, 
which is being now so largely adopted on account of its efficiency (using 
as it does, less than half the current of the old lamps), the company 
might suffer from a decrease in the quantity of current sold. It is very 
gratifying, however, to find that, up to the present, this has not been 
the case, owing to the expansion of our business having more than 
counteracted the smaller consumption of current by the old consumers, 
but it may be that the result of this new lamp is to induce consumers to 
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use more light and make their homes brighter without increase of cost. 
During the year we added to our mains another 175 customers, com- 
prising 12,000 additional lamps. The Wood.lane works are running 
extremely well, and are turning out current very cheaply, and we see no 
reason why they should not continue to do so. "The contract which 
they had for supplying the Exhibition did not turn out quite so remu- 
nerative as was expected, owing to the non-success of the Exhibition, and 
a consequent drop in the quantity of current taken. А new contract 
has been entered into to give a supply to the Japan-British Exhibition 
this year, and there appears to be many indications that it will be a great 
Success. 

By the act passed in 1908 the companies have power to combine 
and to make working agreements with one another, and the directors 
have under consideration arrangements which may be made in this 
direction. In order to simplify matters it will be necessary to rearrange 
the company's share capitalso as to bring it into line with other com- 
panies, but in so doing the directora will follow the policy they have 
previously expressed of giving no advantage to any particular class of 
share. In any proposal the board may put forward for arranging with 
the founders’ shares they will take into consideration the existing rights 
of those shares and the dividends they are receiving. and at the same 
time they must preserve the rights of the ordinary and preference shares. 
When the scheme has been more fully developed the shareholders will be 
called together to consider the details, but obviously it must take the 
form of a splitting of the present shares, giving a preferential 6 per cent. 
share for the nominal capital and an ordinary share to represent the 
baance of dividend, such ordinary shares being also given in proper pro- 
portion to the holders of founders' shares. 

Our rate of progress still continues satisfactory, and I have every hope 
that the increased dividends which I am about to propose will be main- 
tained. I move the adoption of the directors' report and accounts and 
the declaration of the dividends set out therein. 

Sir RICHARD BIDDULPH MARTIN, Bart., seconded, and it was 
carried unanimously. 

The retiring directors (Sir W. Crookes and Sir R. B. Martin) were then 
re-elected, as were Messrs. Fox, Awbery & Co. as auditors, and а very 
cordial vote of thanks to the chairman, directors and staff was passed. 
After which the proceedings terminated. 


Kensington & Knightsbridge Electric Lighting Co. (Ltd.) 


The twenty-third ordinary general meeting was held on Tuesday, 
Со]. R. E. Crompton, C.B., presiding. 

The SECRETARY (Mr. R. S. Erskine) read the notice calling the 
meeting and the auditors' report. | ' 

The CHAIRMAN said: Gentlemen, you will probably have noticed 
that in the report which has been issued to the shareholders for this, our 
twenty-third ordinary general meeting, that although our accounts are 
set forth in full and usual detail, the report itself is very short and refers 
only to the distribution of the profits earned. As І told you last year we 
found there is a reason for this. We found it advisable to discontinue 
publishing on the face of the report figures as to the number of houses 
and lamps connected, as these had become very misleading, and no guide 
to the shareholders as to the real position of the undertaking. I, there- 
fore, go at once to this question. Аз compared with last year the Board 
believe that the position both as regards the present and future output 
and prices to be obtained is, on the whole, a satisfactory one. We have 
only now fully realised the loss of output due to Messrs. Harrods having 
put down their own plant. This taken by itself amounts to a quarter of 
a million units, but we have by other means, and by making known to the 
public in the district the advantages of electricity for other uses, during 
the year made up two-thirds of this loss, so that this year only shows us 
about 100,000 units to the bad. That is to say, our total sale [last 
year was 5,628,000, and it is this year 5,727,000. The year has been an 
anxious one for the Board and for the staff. We had before us the 
necessity for recovering the output, as we were debarred from any sub- 
stantial increase in prices per unit. We have, therefore, received 
a gross income of £75,506 as against £76,406 last year, so that our revenue 
has been reduced by £890 ; but, on the other hand, I am glad to report 
that we have succeeded in reducing the working expenses by approxi- 
mately £1,900, although we have had to meet some unexpectedly heavy 
items. The net revenue properly attributable to this year's working is 
improved by £1,031. The chief cause of our satisfactory working is due 
to the good management at Wood-lane, at which station we are the pre- 
dominant partner. There we have very largely cut down the cost of 
generation, and by means of which I, an engineer chairman, am very 
proud. "We believe that this year we may reccive benefit from that 
supply, and that consequently the Wood-lane figures will continue to be 
increasingly satisfactory to us. Turning to other noticeable features of 
our revenue account, you will notice that the charge for repairs and 
maintenance of meters is nearly £500 higher than last year. Meters are 
always a source of expense and anxiety, and we have thought it prudent 
to be on the safe side and to spend sufficient money to keep this item of 
our plant in a thoroughly healthy condition. 

The item for rates and taxes continues to be a heavy burden on us, 
and the strenuous efforts of the Directors and of their advisers have 
been for some time concentrated upon this matter, and we are 
hopeful that this time we shall be more successful than in the 
past. The credit balance of the renewal and reserve fund now 
amounts to the substantial figure of £85,464 as against £78,196 
last year. Тһе shareholders are doubtless aware that when the 
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change in electrical pressure was made in London several years ago, that is 
to say, from 100 volts house distribution to the double pressure of 220 
volts, it was with the main object of correspondingly doubling the 
pressure on the outer mains, and hence reducing the losses and the 
necessity for future heavy expenditure in copper in the mains. For 
various reasons, although we have been at the expense of preparing for 
this change and are now ready in all respects to complete it, yet we have 
been unable to change it over, and to obtain the advantages of it purely on 
account of the opposition of certain users who, having had their houses 
originally wired for the 100 volt system, could not be tempted to make 
the change unless the Company bore a very large proportion of the cost 
of so doing; in other cases the objection arising purely out of incon- 
venience, or that they did not like their houses and decorations being 
interfered with by the electrical wiremen. But the number of these 
consumers is now very small, and the Board believes that we shall be very 
shortly able to reap the full advantage of the change over, it being under- 
stood that the expenses of this change have been almost entirely already 
риа for out of revenue. Summarising the year, the Board consider they 
ars justified in pointing out that the position of their undertaking is an 
extremely good one. The plint is in good order; practically the whole 
of the old-fashioned plant has been written off. The plant that we now 
use and which is carried on our books is working economically, and, as 
has been uniformly the case in the past, the staff of the company have 
given such excellent services that we hop? the shareholders will credit 
them with the result of their exertions. I now move the adoption of the 
report and accounts. 

Mr. К. W. WALLACE, K.C., seconded the motion, which was carried 
unanimously. 

Resolutions approving the dividends, re-electing the retiring director 
(Col. Crompton, С.В.) and the retiring auditors having been unani- 
mously adopted, a vote of thanks to the chairman, directors and staff, 
terminated the proceedings. 


British Electric Transformer Co. (Ltd.) 


The seventh ordinary general meeting was held on Monday, Mr. J. F. 
ALBRIGHT in the chair. 

The SECRETARY (Mr. J. C. Wrist) read the notice convening the 
meeting and the auditors’ report. 

The CHAIRMAN said: I think you will agree thot the report and 
accounts presented on this oceasion may be considered satisfactory even 
by our severest critics, and [ will only touch on one or two salient points. 
We have brought this year patents and goodwill under one heading, an 
alteration which we consider more truly represents the real position of 
your affairs, and gives a true representation of the position of the com- 
pany. Certain of our investments, amounting to £927, have during the 
year proved valueless, and this amount has been written off. Otherwise 
our investments would have remained much the same as in 1908. You will 
see that we are continuing the steady building up of a reserve sufficient 
to meet any possible depreciation. Including the carry forward, we 
have £12,894 to deal with, and the allocation we recommend is: Depre- 
ciation reserve, £1,000 ; general reserve, £4,000 ; preliminary expenses, 
£1,266, finally extinguishing this item ; payment of preference dividend 
and ordinary dividend. The ordinary shareholders, I am sure, must be 
gratitied that their dividend has gone up from 34 to 5 per cent. 

As to our progress during the year. Wehave not yet established any 
new agencies, and one seems likely to be terminated. Without being 
able, for various reasons, to give details, we have entered into what I 
may call alliances in two very important directions, and have still further 
negotiations of a somewhat similar character on foot. These alliances 
do not tend to the formation of a trade ring or pool, or to the inflation of 
prices, but while they are specific in some directions and general in others, 
the objects aimed at are to see how best we, makers of transformers, can 
work together instead of against each other. Your directors are con- 
stantly on the alert to seize any chance of broadening the basis of your 
business in any direction that may offer favourable prospects, and it is 
possible that. by the time we meet again, E may be able to tell you we 
have done something towards enlarging the basis of our operations. As 
regards the general prospects of the company, judging by the way 1910 
has begun, it bids fair to at least equal 1909, with this advantage from 
the ordinary shareholders’ point of view, that, provided equal profits 
сап be earned, there should be more available for dividend. Tne ex- 
cellent result we have before us to-day is very largely due to the energy 
and goodwill of our staff. I now move the adoption of the report and 
accounts, 

Mr. Т. ROWE seconded the resolution, which was carried unanimously. 

On the motion of Mr. F. J. MARCHMENT, seconded by Mr. PICTON 
MARTIN, the retiring director, Mr. J. F. Albright. was re-elected a 
director. The retiring auditors having been re-appointed, the proceed- 
Ings terminated, 


ASCOT GAS & ELECTRICITY CO.—At the recent meeting Mr. J. 
Manwaring said that the scheme of adding the supply of e'e:tricity 
to that of gas had met with consiceradle success. There had been an 
exceptional demand for electricity at Sunningdale, and another main 
had been laid down. The sale of el:ctricity had more than doubled 
in the past year. With the advent of electricity it might have been 
expected that the gas output wcull sutfer, but not only had the 
output not diminished, but it had ас ually increased by considerably 
over 1,000,090 cubic feet. 

CAMBRIDGE ELECTRIC SUPPLY CO. (LTD.)—Mr. D. Munsey stated 
nt the meeting last week that the extended use of metal tilament 
lamps had made a difference to their income of more than £2,000. 


One of the encouraging features of the business was that during the 
year they had connected 175 new consumers, nearly double the 
previous year, and three times as many as the year before that. 
Although they had found it necessary to declare a 4 per cent. dividen 1, 
they did not look upon their business as anything discouraging. 


CHELSEA ELECTRICITY SUPPLY CO. (LTD.) The directors’ report states 
that the profit for the year ended Dec. 31 last amounted to £34,701. 10».10d. 
which, with £1,024. 148. 1d. brought forward and £757. 10s. for interest, 
makes £30,483. 14s. IId. Deducting debenture interest (£7,875), in- 
terim preference dividends (£900) and interim dividend on the ordinary 
shares at the rate of 4 per cent. (£4,943. 12s.), there remains £22,765. 2s.11d. 
The directors recommend that £12,530 be placed to credit of renewals 
and depreciation and £704 to credit of debenture stock premium 
redemption funds, that £1,089 be written off cost of extinction of 
founders’ shares, and that the final preference dividend for the year 
(£900) be paid, and a final dividend at the rate of 5 per cent. on the 
ordinary shares (making 44 por cent. for the year) (£6,179. 105.) be paid, 
leaving £1,362. 12s. 114. to be carried forward. The number of 8 c.p. 
lamp equivalents connected on Dec. 31 was 261,130, an increase of 
10,020 on the year. The total number of units sold was 3,806,366, being 
151,758 more than the previous ycar. 


CITY OF LONDON ELECTRIC L:GHTING CO. (LTD.)—The report of the 
directors for the year to Dec. 31 last states that the capital expenditure 
during 1909 was £49,902. 13s. 2d., on additional plant, mains, &c., and 
£9,037. 10s. 4d. to replace works dismantled. "The amount written off 
prior to Dec. 31, 1908, was £208,897. 2s. 114., and a further amount of 
£21,502. 16s. 9d. was written off during 1909, leaving the net expenditure 
at Dec. 31, 1909, £2,141,357. Os. 2d., an increase of £37,437. 6s. 9d. during 
the year. The total reserves now amount to £260,264. 12s. Id. The 
revenue for the year was £286.302. 12s., and interest on investments and 
discounts came to £1.858. 12s. 10d.. a total of £288.161. 4s. 10d., from 
which is deducted expenses of generation and distribution (£67,850. Is. 5d. ), 
repairs and maintenance of buildings, machinery, plant, mains and other 
works (£11,382. 8s. 7d.), rent, rates, taxes, management expenses and 
special charges (£48,272. 78. 3d.), a total of £127,504. 17s. 3d., leaving 
£160,656. 7s. 7d., which, with £27.404. Os. 11d. brought forward, made а 
total available revenue of £188,060. 8s. 6d. After paying or providing 
interest on loan from bankers, &c. (£3,664. 15s. 4d.) and interest on first 
and second debenture stock for 1909 (£31,615. 12s. 6d.), and interest 
transferred to debenture stock premium redemption account and other 
charges (including £45,000 transferred to reserve), £104,925. 17s. IId. was 
available for dividends on preference and ordinary shares, &c. 

The directors recommend payment of the following dividends for 1909 . 
(less tax): Preference shares, 12s. per share (the full rate of 6 per cent: 
per annum); and ordinary shares, 14s. per share (at the rate of 7 per 
cent.), on account of which Өз. per share on the preference and 5s. per 
share on the ordinary shares were paid in August last. The directors 
also recommend that a dividend equalisation fund be formed by trans- 
ferring thereto £10,000, and that the balance (£25,668. 93. 94.) be carried 
forward. The total number of consumers was 13.338, an increase of 
450; and the total connections in kilowatts was 35,915, an increase of 
447 kw. On Feb. 16, 1910, there were 37.353 kw. applied for, out of 
which 36,065 were connected, and the customers numbered 13.389. The 
total units generated were 29.146.295 and 25,454,485 were sold, against 
27.315.608 and 24,560,406 respectively in 1908. The maximum supply 
demanded was 19.288 kw., against 19,163 kw. The power and heating 
supplies continue to show steady increase, the total units sold for these 
purposes in 1909 being as follows: Power, 6,755,177 units; heating, 
1,307,778 units, equal to 33:3 per cent. of the total units sold for private 
supply. 

The company, at the request of the Corporation of London, has sub- 
mitted a scheme for carrying out a further demonstration of more modern 
lighting in certain thoroughfares, which is under consideration by the 
Corporation. Otherwise this matter remains in the same position as 
hitherto. 


COUNTY OP LONDON ELECTRIC SUPPLY CO. (LTD.)—The capita. 
expended during 1903 on account of the company's London districts 
amounted to £57,026. 98. 6d. Tho net total expenditure in respect of 
those districts up to Dec. 31 last amounted to £1,703,958. 18s. 9d. 
The balance from revenue account, after deducting generation and 
distribution costs, rents, rates, taxes, wages, directors’ fees, general 
establishment and other charges and proportion of salaries was 
£104,727. 78. 5d., making, with £3,645. 9з. 9d. brought forward, 
£108,572. 173. After deducting interest on the first and second 
debenture &tock and on temporary loans (£33,579. 4s. 4d.)., interim 
dividends on the6 per cent. preference shares(£15,225. 23.) and on the 
ordinary shares at 4 per cent. per annum for half. year ended June 30 
(£7,566. 13s. 4d.) and carrying £16,000 to reserve for depreciation, 
repairs, renewals, &c., £30,0C0. 17s. 4d. was left for further distribution. 
The directors now recommend that payment of these interim divi- 
dends be contirmed, and that further dividends on the preference 
shares for the half-vear ended Dec. 31 (less tax) and on the ordinary 
shares for the same period at the rate of 6 per cent. per annum (leas 
tux) be declared. These payments will absorb £26,837. 10s., and 
leave £3,163. 78. 4d. to be carried forward. 

The profits derived from the company’s London stations for 1909 
umounted to £122,576. 18. 2d., against £115,095. Js. 9d. for 1908. an 
increase of over 63 per cent. The total applications received Dec. 31 
amounted to the equivalent cf 1,192,583 50-watt lamps (35,777 kw.), 
an increase of 107,591 30-watt lamps (3,221 kw.) for the year, compared 
with au increase of 84,021 30-watt lamps (2.521 kw.) for 1908. "The 
total units sold were 14,736,109, avainst 13,610,769, an increase of 


THE ELECTRICIAN, MARCH 4, 1910 


869 


1,125,549 units, or over 8 per cent. The directors of the Bournemouth 
& Poole Electricity Supply Co. have declared a final dividend on their 
ordinary shares at the rate of 6 per cent. per annum, ас рег 
cent. for the year. The business of the Coatbridge & Airdrie Electric 
supply Co. has again made good progress. There is an increase of 
716 kw. applied for, and an increase of 413,166 in the units sold during 
the year, raising the total sales to over 2,000,000 units. Under the 
p conferred by the London Electric Supply Act, 1908, steps are 

ing taken to connect up the company's Northern and Southern 
districts. 

CROSSLEY BROS. ( LTD.)—At the mecting last week the chairman 
Mr. K. Crossley) said that the large ammonia recovery gas plant which 
drove their own works had given excellent results. They had secured 
amongst others quite the most important order of the year in the gas 
plant line—namely, that of the Castner-Kellner Alkali Co., for a large 
extension to their present installation. After many years of experi- 
ments they had lately brought out various types of suction gas plants 
to work on all sorts of different fuels, such as common bituminous coal, 
tan refuse, sawdust and peat, several of which were now at work and 
giving wonderfully economical results. The importance of those gas 
plant developments lay in the fact that till now all the smaller sizes of 
suction. plants had to work on more or less expensive non-bituminous 
(fuel, such as anthracite, coke or charcoal, whereas now almost any kind 
of fuel could be used. That should enormously increase the general 
utility of gas engines. So far they were quite alone in the matter of 
having successful installations at work. Large gas engines of over 
500 B. H. P. had lately made only slow progress in this country. 


HOVE ELECTRIC LIGHTING СО. (LTD.)— The gross revenue for 1909 | 


shows an increase of £510. 1s. over 1908, while the costs have decreased 
by £8. ls. Nd., the net result of the year’s working being a profit. of 
513,981. 8s. 6d.. compared with £13,463. 5s. 10d. There are 1.820 houses 
connected to the mains, representing 122,046 8 c.p. lamps, against 1,676 
houses and 114,135 8 c.p. in 1908. After adding the balance brought 
forward (£291. 188. 5d.) the total was £14,273. 6s. 11d. Thehalf- yearly 
preference dividends have been paid, together with an interim dividend 
on the ordinary shares at the rate of 8 per cent. per annum. After deduct- 
ing these amounts, together with the accrued debenture interest and 
making provision for income tax, there remains £8,413. Is. 1d. The 
directors propose to place £1,500 to renewals and depreciation account, 
and £2,500 to sinking fund, to set aside £588. 10s. 9d. for accrued pre- 
ference dividend to Dec. 31, and to declare a tinal dividend on the 
ordinary shares at the rate of 9 per cent. per annum, making 81 per cent. 
or the year, leaving £303. Өл, 10d. to be carried forward. 

LANCASHIRE UNITED TRAMWAYS (LTD.)—4Àt the meeting last week the 
Hon. Arthur Stanley, M.P.. said last year's profit amounted to £15,472, 
against £15,116 in 1908, and after paying debenture interest the balance 
was £2,972, which was carried to depreciation account. The supply of 
power to outside consumers had increased from 153.000 to 223.000 units. 

LLANDUDNO & COLWYN ELECTRIC RAILWAY (LTD.)—Mr. A. W. 
Tait, at the meeting on Monday, said the year's profit was £4,436. 
The directors recommended a dividend of 3 per cent. for tho year. 
Traflic receipts were £14,372, against £12,067, an increase of £2,204. 
Traffic expenses had increased owing to 60,000 more car-miles 
having been run. The extension to Old Colwyn was still under con- 
sideration, but the directors had been unable to arrive at an agree- 
ment with the council with regard to road widening. 


MACKAY COMPANIES.—The annual report of the trustees for the 
year ended Feb. 1 states that the companies'; assets consist of 
$92,C85,966 invested in other companies and 8200, 201 cash. The 


year's income (from investments in other companies) was $3,808,779, : 


operating expenses were $32,555. 32,000,000 had been paid in 
dividends on preferred and 81, 758, 667 on common shares leaving 
$17,717 to carry forward. The Commercial Cable Co. (the entire 
capital stock of which is owned by the Mackay Companies) has paid 
regular quarterly dividends for over 20 years. During the past year 
the rearranging, renewing and practical reconstruction oi the 
vulnerable parts of two of that company’s Transatlantic cables, laid 
in 1684, had been carried out. "This involved not only the expenditure 
of a great deal of money, but the doubtful proposition of being able 
to reclaim, from the hottom of the sea, submarine cable which had 
been in use for 25 yeurs, but the results have more than realised the 
calculations of the trustees. The first step was the laying of a new 
cable from New York City to Newfoundland and thence to the east- 
ward of the dangerous shoals, known as the Flemish Cap, in mid- 
ocean, where it wos eonnected with one of the 1884 Transatlantic 
cables, That resulted in about 1,000 miles of submarine cable from 
the Flemish Cap to Nova Scotia being released from use. "Thereupon 
the cableships, “ Mackay-Bennett " and “ Colonia," proceeded to pick 
up that cable, and practically all of it was recovered. In December, 
1£09, that old cable, re-sheathed and re-taped, was joined to the second 
of the two 1824 cables, near the Flemish Cap, and then was laid to 
Newfoundland and southwards towards New York City, until it again 
met the second cable and was connected with it. During the coming 
epring the old cable released by the change will be reclaimed from 
the bottom of the ocean and will be re-sheathed and re-taped and used 
again to complete the extension of tlie second cable to New York City 
direct from Newfoundland, This change gave the company the only 
submarine cables in the Atlantic Oceun running direct from New 
York to Newfoundland and thence to Europe, and rendered 
almost impossille the disruption of all the cables at the same time. 
On Feb. 18, 1909, Newfoundland Government signed a contract with 
the Commercial Cable Co. setting forth the terms upon which the 
cables should be landed and a cable station established in Newfound- 


land ; but а few weeks later а new Administration repudiated the 
contract. Moreover, the City of St. John's, Newfoundland, demanded 
a discriminatory payment of $2,000 a year from the company for 
putting underground conduite through the streets to the proposed 
office of the company in St. John's. 'The matter has not yet been 
adjusted, but diplomatic representations have been made by the State 
Department at Washington to the British Government. In the fall 
of 1903 the British Government put into force stringent rules of in- 
spection of the trawling vessels off the coast of Ireland, and since that 
time interruptions of cables from that source have not been so nume- 
rous. А new pole line has been constructed from Sacramento (Cal.) to 
Reno (Nev.', and in addition to the usual wires for telegraph purposes 
there have been strung from Reno to Sacramento and all the way to 
San Francisco two heavy copper wires, each weighing 435 Ib. to the 
mile, capable of performing telephone and telegraph service at the same 
time. That line will be extended early in the spring to Salt Lake City. 
The Postal Telegraph-Cable Co. has changed its policy in regard to 
seeking contracts with railroads for the transaction of commercial tele- 
graph business in railroad stations, analysis having shown that the 
usual contract of that kind results in the railroad getting practically 
all the profits of the business. The Postal and Commercial systems 
operate 350,125 miles of wire and £8,379 miles of trans-Atlantic and 
trans-Pacific cable in and to America, Europe and Asia, and by con- 
nections they reach every part of the world. The trustees announce 
with regret the death of one of their co-trustees, Mr. Dumont Clarke, 
after a brief illness. | 

(An abstract from the report dealing with the Mackay Companies' 
intention to sell their entire holding in the American Telephone& Tele- 
graph Co. appeared in our issue of Feb. 18.) 


MANSFIELD & DISTRICT TRAMWAYS (LTD.)—Mr. A. К. Holland 
presided at the meeting on Monday, and stated that for some time 
past the question of an extension to the Crown Farm colliery had been 
seriously considered, and with the enormous developments which had 
taken place in the neighbourhood of the colliery, and which were 
likely to take place in the future, the directors had decided that the 
time was now opportune to construct the line. 

MERSEY RAILWAY CO.—In the directors! report for the half-year to 
Dee. 30 it is stated that the train- mileage run during the half-year was 
337,506 miles, compared with 403,639 in the corresponding period of 
1908. The number of passengers conveyed was 5,910,603, against 
5.720.877 (exclusive of season ticket holders); total receipts were 
£54,363. 28. 9d., compared with £52,193. 5s. Id., and working expenses 
(exclusive of charges for pumping, ventilation and lifts) £30,286. Өз. 1d. 
(equal to 55-71 per cent.), against £33,593. 2s. За. (64-36 per cent.) The 
charges for pumping, ventilation and hydraulic lifts were £3,504. 13s. 5d. 
(equal to 6-44 per cent.). compared with £4,105. 158. 2d. (7:87 per cent.) 


METROPOLITAN ELECTRIC SUPPLY CO. (LTD.) — The directors’ report 
states that the capital expenditure at the end of 1909 amounted to 
£1,898,421. 11s. 5d., an increase of £23,862. 8s. За. Gross revenue for the 
year was £174,367. Ов. 9d., compared with £180.671. 188. in 1908, de- 
crease £6,304. 178. За. Working expenses were £79,847. Is. 5d., against 
£80,697. 17s., decrease £850. 15s. 7d. The balance at credit of revenue 
before providing for depreciation is £04,519. 198. 44. The directors have 
set aside £15,000 for depreciation and reserve, carrving to credit of net 
revenue £79,519. 19s. 4d. This, with balance forward, interest and divi- 
dends on investments and other receipts, makes £92,296. 11s. 8d. De- 
ducting debenture, &c., interest, preference dividend and other charges, 
there remains £49,377. 5s. 4d. The directors have added £1,500 from 
the undistributed balance of the Marylebone purchase money (which was 
set aside towards the maintenance of dividends during the development 
of other business to replace the loss of Marylebone). making the balance 
at credit of net revenue £50,877. 5х. 4d. An interim dividend of 2s. d. 
per share (at the rate of 5 per cent.) on the ordinary shares, amounting to 
£25.000, has been paid, and the directors now recommend a balance 
dividend of 2s. 6d. per share (at the rate of 5 per cent.), making a total 
for the year of 5s. per share, or 5 per cent. This will leave £877. 5s. 4d. 
to be carried forward. The balance at credit of depreciation and reserve 
fund now amounts to £248.855. 5s. 5d. During the year new connections 
representing the equivalent of 43,398 8 c.p. (or 30 watt) lamps were 
added, making the total connection 847,702 lamps. 

Agreements have been entered into with the District Councils of Han- 
well and Southall. Norwood for the transfer to the company for 42 years 
of the provisional orders granted by the Board of Trade to these Councils, 
and it is anticipated that a supply of energy will be available in these 
districts during the present year. 

NEWCASTLE & DISTRICT ELECTRIC LIGHTING CO. (LTD.)—At the 
meeting last week the chairman (Mr. J. B. Simpson) said although 
the trade of the district had been far from good during the year the 
output of electrical energy had increased over 18 per cent., and their 
protits had increased by ва £4,000, enabling them to increase their 
dividend. That increase had been largely due to the demand for 
electrical energy for power, which had given a better day load, and in 
part had made up for the drop in revenue due to the more general use 
of metal filament lamps. The public were, however, appreciating the 
lower lighting cost and they had considerably added to their con- 
sumers, 'lhere was also a growing demand, due to the more extended 
use of electricity for domestic purposes, which was being pushed as 
improved designs of apparatus were put upon the market. 

NORTHAMPTON ELECTRIC LIGHT & POWER CO. (LTD.)—At the meet- 
ing last week the chairman (Mr. F. H. Thornton) said the business of 
the company was continually increasing. A dividend at the rate of 
6} per cent. was declared on the ordinary B shares for the same period 
(making 54 per cent. for the year. 
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OXFORD ELECTRIC CO. (LTD).—Tlie report for 1909 states that the 
profit (including £1,202 brought forward) was £15,012. After pro- 
viding £2,142 for debenture and other interest, writing off £917 on 
account of hire-purchase installations, the balance was £11,952. The 
directors recommend a dividend of 7 per cent. (tax free) on the ordinary 
shares (including interim of 24 per cent.) At Dec. 31 there was an 
equivalent of over 115,379 8 c.p. lamps connected with the mains. 


SMITHFIELD MARKETS ELECTRIC SUPPLY CO. (LTD.) At the meeting 
last week the chairman (Mr. H. S. Leon) said the directors were not in a 
position to recommend payment of a dividend, as the use of metal fila ment 
lamps had reduced the receipts by over £4,000. The revenue per lamp 
had been reduced by 25 per cent. From Jan. 1 the price of current to 
those using metal filament lamps had been raised, but the new price 
would be cheaper than gas. 


SOUTH METROPOLITAN ELECTRIC LIGHT & POWER CO. (LI D.) — Mr. 
H. 5t. John Winkworth stated at the meeting on Monday that the num- 
ber of new orders had been maintained. The increase for the year was 
267, compared with 266 for 1908. The total number of consumers was 
3.916, and the total connections were equivalent to 191,302 35 watt 
lamps, an increase of 13,675. The increase in new business showed an 
improvement. The total units sold amounted to 3,611,839, compared 
with 3,303,827. The average price received was 2:594. per unit, against 
2-88d., n decrease of about 10 per cent., duc to the larger proportion of 
units sold for power. "The gross revenue from sale of electricity was 
139.010, compared with £39,595, a decrease of about 14 per cent. The 
sales for power produced an increased revenue of about £1,700, and the 
new business for lighting about £2,500. The whole of that increase had, 
however, been absorbed by the great saving to consumers of electricity 
by the increasing use of metal lamps. About 75 per cent. of shop- 
keepers and about 60 per cent. of the private consumers were using metal 
filament lamps, and it was a gratifying feature that the sales to shop- 
keepers, who were the first to use the new lamps on a large scale, and who 
effected a saving of somewhere between £2,500 and £3,000 in 1908, had 
this year shown a small increase. The cost of generation had been 
reduced from 1-16d. to 1-09d. per unit sold. Notwithstanding the in- 
crease of units sold, there was a substantia] reduction in the coal bill 
(from £6,360 to £5,572). The expenditure included £553. 8s. 9d. for 
development expenses in connection with the steps taken to popularise 
the light with the occupiers of the smaller houses and to develop the more 
general use of electricity far domestic purposes. The capital expenditure 
for the year was £18,332. 5s. 9d., of which about £8,500 was the final 
piyment m respect of the new power house. The balance had been 
expended on new mains, transformers, meters and other services. 

Mr. H. W. Bowden said that a most determined campaign had been 
organised and pursued for several months past in face of the most active 
gas competition. The results, though small, must be regarded as en- 
couraging, considering the class of gas-lighted residential properties they 
had to deal with. From the house to house calls which had been made 
by canvassers and others, the residents had hitherto regarded electric 
hight as quite beyond their means, and considerable patience and per- 
sistence had to be exercised, even to obtain a hearing in order to explain 
the advantages now offered by metal filament lamps. Their total cost for 
1908 was 1-164., now reduced to 1-094.; the works cost was 0-715d., 
now 0-63d. The coal per unit sold was 0-462d., now 0-37d. The coal 
per unit generated was 0-297d., now 0-246d. The maximum load was 
2.520 kw., now 3,075 kw. 


WASTE HEAT & GAS ELECTRICAL GENERATING STATIONS (LTD.)—Mr. 
J. B. Simpson presided at the meeting on Monday, and said that they did 
not propose to make any issue of capital, except 10,000 shares to the 
Weardale Steel, Coal & Coke Co., in pursuance of an agreement with them 
for the erection of their first generating station. They should not require 
to issue any further capital until thev had made some new agreements 
for additional generating stations. Negotiations were in hand with that 
object in view. The profit earned during the year was £16,731. 5s. 6d. 
One of the smaller generating stations, which they expected: would be 
running continuously several months ago, was not yet doing so. They 
hoped, however, that that station would soon be running satisfactorily. 
The other generating stations had run very satisfactorily throughout the 
year, and had quite come up to the results expected from them. 

In the production of coke from coke ovens, and of pig iron from blast 
furnaces, and in the steam engines used in rolling mills, large quantitics 
of heat were produced in the form of gases or steam. To a large extent 
those gases had hitherto been wasted, because, although their value was 
known, it was not possible to dispose of the power which they could 
produce. But when the large electric power companies began to spread 
themselves over the north-east coast they naturally wished to obtain 
power as cheaply as possible, and they showed themselves willing to 
assist the company in putting down plant for converting that waste heat 
into electrical power, and to purchase as much as they could get from 
them. The first owner of the waste heat, either a colliery or a blast 
furnace, sold them the waste heat ; they converted it into electricity, sold 
him what he wanted for his own works or for his mine, and disposed of 
the rest to the power company, which transmitted that power to whatever 
part of its cable network might be convenient at the moment, and there 
disposed of it to its own consumers, The company, acted, in fact, as 
intermediaries in buying, transforming and selling power. It was now 
amply proved, and appreciated by those who had agreements with them, 
that without such a company as theirs and without the electric power 
companies, it was not possible for the owners of waste heat to usc it 
economically or to make anything like the same profit out of it. A 
dividend of 7 per cent. was declared. 


NEW COMPANIES, MORTGAGES AND CHARGES, &c. 


NEW COMPANIES. 


APPLEBY CRANE & TRANSPORTER CO. (LTD. (107,620) — Reg. 
Feb. 21, capital £150,000 in £1 shares (100,000 preferred ordinary and 
50,000 ordinary). to carry on the business of makers of and dealers in 
electric and hydraulic cranes, hoists, lifts and all kinds of lighting 
and conveying machinery, engineers, &c., and to adopt certain agree- 
ments Private company. Reg. office, 57, Victoria-street, London, 8. W. 


CECIL HODGES & CO. (LTD.) (107,716) — Reg. Feb. 23, capital £1,000 
in £1 shares, to carry on the business of electricians, engineers, wire 
drawers, suppliers of electricity, &c. Private company. 

ELECTRASITES (LTD.) (107,628) — Кес. Feb. 21, capital £10,500 in 
10,000 ordinary shares of £1 each and 10,000 shares of 1s. each, to carry 
on the business of manufacturers of and dealers in machinery, building 
materials and weighing apparatus, mechanical engineers, &c. Private 
company. Reg. office, 374, Duke street, London, S.W. 


PERCIVAL BROS. (LTD.) (107,673)— Reg. Feb. 22, capital £1,000 in 
700 ordinary shares of £1 each and 1,200 deferred shares of 58. each, 
to take over the business of electrical, mechanical and illuminating 
engineers carried on by R. G. Walker aud H. G. Roberts. Private 
company. First directors, R. G. Walker and W. J. Billington 
(managing directors) and Н. О. Roberts. Reg. otlice, 11, Snarevate- 
street, Dover. 

VACA FALLS CO. (LTD.) (107,711)—Reg. Feb. 23, capital £35,000 in 
£1 shares, to carry on the business of constructors of railways, tram- 
ways, harbours, electric light, telephonic, telegraphic, power supply 
and other works, &c. Private company. 


MORTGAGES AND CHARGES. 


A. HIRST & SON (LTD.)—Particulars of £3,600 debentures created 
second and secured by trust deed, dated Feb. 11, had been filed, the 
whole amount being now issued. Property charged, two freehold 
plots of land (with buildings) at Batley Carr and company’s under- 
taking and property, including uncalled capital, except certain free- 
hold hereditaments. Trustees, E. D. Booth and W. H. Shaw. 


CITY NOTES. 
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MEMORANDA (March 3).—Bank rate 3 per cent. (since February 10, 
1910). Price of silver, 25,54. per oz. Consols 81] —814 for money, 
and 813--813 for account. Consols Pay Day, April 6; Stock and 
Shares Continuation Days, March 14 and 30 ; Ticket Days, March 15 
and 31; Рау Days, March 16 and April 1; Mining Shares Carry Over 
Day, March 11. 

Prices оғ METALS (London). - Copper, cash, 60! ; three mont hr, 
611. Lead, English, 153—137; foreign, cash, 13}; three months, 
15,55; Spelter, cash, 254—231]. Tin, English, 148—150 ; foreign, 
cash, 149!; three months, 151 Jron, Cleveland, cash, 51/4 and, 
three months, 52/14. Magnet Steel (price supplied by W. F. Dennis 
& Co.) £55. _ 


COMPANIES STRUCK OFF THE REGISTBR.— The following were struck 
off the Register of Joint Stock Companies on Feb. 25, Adelaide Electric 
Tramways, Automatic Electric Co., Bettwsycoed Electrie Lighting Co.. 
Burmah Electric Works Synd., Cleminson Electric Lamp Attachment, 
Diamond Electric Lamp, Electrical & Hardware Co., Electrical Bleaching 
Co. (1904), Electromotion Corpn., Expansion Turbine Synd., Manchester 
& Liverpool Electric Railway Synd.. Perth Electric Lighting Co., River 
Po Electric Light & Power Synd., Tavistock & District Electric Supply 
Co., Wynne’s Electric Closed Tube Tramways. 

DIRECT SPANISH TELEGRAPH CO. (LTD.)— The directors have de- 
cided to pay a dividend at the rate of 4 per cent. per annum (tax free) 
on the ordinary shares for the half-year ended Dec. 31. 

ELECTRICAL DISTRIBUTION OF YORKSHIRE (LTD.)—The chairman 
(Mr. J. Nevin) at the meeting on Tuesday, said they had a total of 78 
connections, estimated to bring in over £3,400. "They also had orders 
upon which they hoped to begin work in tlie course of the year. 

GLOBE TELEGRAPH & TRUST CO. (LTD.) The directors have declared 
an interim dividend of 3s. per share on the preference stock and 2s. 
per share on the ordivary stock. 

NEWCASTLE-UPON-TYNE ELECTRIC SUPPLY CO (LTD.)—The directors 
recommend a dividend of 4 per cent. for the year on the ordinary 
shares for the year to Dec. 31, after transferring £16,500 to depreciation, 

ROSARIO ELECTRIC CO. (LTD) —The sale of this company’s under 
taking to the Société Financière de Transports et d'Entroprises 
Industrielles has been approved. The terms otlered were set out iu 
our issue of Feb. 18. 

STOCK EXCHANGE NOTICES.—The Stock Exchange committce have 
been asked to grant quotations to a further issue of £200,000 5 per 
cent. cumulative preference, £200,000 preferred ordinary, and £100,000 
deferred ordinary stock of the British Columbia Electric Railway Co. 
(Ltd.), and a further issue of £15,090 44 per cent. first mortgage deben- 
ture stock of the Metropolitan Electric Supply Co. (Ltd ) 

WESTERN TELEGRAPH CO. (LTD.)— The directors have declared the 
second quarterly interim dividend of 38. per share (tax free) for the 
year ending June 30, 1910, being at tlie rate of 6 per cent. per annum. 
The transfer books will be closed from 17th to 23rd inst. inclusive, 
and the dividend will be payable on March 24. 
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ELECTRIC TRANWAT ATD RAILWAY TRAFFIC | ELECTRICAL COMPANIES’ SHARE LIST 


| Last Price КАТЕ BUSINES: 
= | Е Divi- NAME, Wed., fran CENT. р DR WEEK T 
Week 3 Ine. or Dec. сте inns MINI „Ф |penp Mar. 3. YIELDED. MAR. 2. 
LINE. ended. 3 (a) No. о Amount. lis or Dec. 5 te S High- Lov 
weeks.) 71 __(а)_| Electricity Supply. Es. d. же 
E Р £ £ || 10 уу | Bournemouth & Poole Elec. Sup. Ord. ....| 9—9} |6 2 6| Mar, Sep 9 | 
Airdrie 0 % % „ %% %%% „%% %„%%/ß о Feb. 18 214 + 8 7 1,514 + 34 | 10 4/6 4} per Cent. Cum. ТЮ erue dca ie 91— 4 12 0 eb, Aug s : 
Anglo-Argentine еооооооеоо е ” 25 41,863 + 3,170 47 338,731 + 28,535 j 10 6/0 i mr Дт Cent. Cum. Second Pref $$. 9 —10 5 17 0 Feb, Aug 91 "E 
Corporation ..... «| » 2 170+ % 41 | 1193349 |- — 192 [st. 4 Cent. Deb. Stock (red.) ......| 102—105 1 5 6| Jan, July | .. | © 
Baker St. & Waterloo Ry.. „ 26 3,545 | + 125 8 27,985 |+ 480 | 5 2 Bromley" (Kent) El L Lt. & Power Shares.... 41—4 515 9 pril, Oct. Me - 
Barnsley e 0 6 6 6666 „ „„ „6 „6 „6 97 18 172 + 7 7 1.130 + 13 | St. o, Ist Debs... 91 — 4 15 9 May, Nov 2 Ра 
Barrow бө бөз , 18 232 | 45 7 1,515 |+ 160 5 "Ue Se & Kensington Elec. Su Ord. 71—8 6 1 6 | March... e z 
Bath Electric Trams, 11d. „ | 623) + 2| 8 | 523 |+ | 4S | 5 3/6 | Do. 7 per Cent. Fref . . . . f 71—71 110 0 Маг, Sept 
Birming ham Corporation .. » 26 6,692 | + 541 48 317,767 |+ 12,779 St. 45, Central Elec. Sup. ‚ Co. 4 Guar. Deb. Stock 93 —102|3 18 6 {une, Dec 1070 х 
Birmingham & Midland.... ” 11 809 | + 20 6 ‚71 + ?9 5 2/6 Charing Cross ( End & City) El. Sup. Co. 4 5 11 0 eb, Aug о. 
Blackburn Corporation . » 2 897 | — 4| , 48 , — 1.849 s 2/3 Do. 44 per nt Pref. .. РР И 5 0 0! Feb., Aug | 3H: ·. 
Blackpool and Fleetwood ..| » 26] 212|-  46| :. it St. 4% | Do. 4 per Cent. Deb. Stock (гей) ...... 964—98p | 4 1 O| Jan, July 877 
BlackplStAnnes&lytham „ 24| „ — „ 17 | 3031 + „10 Sr 44% | Do. 4j per Cent. Deb. Stock (red.) ...... 101—103 |4 7 6 Y 0i! .. 
Bolton Corporation.... „ 27 | 2172|+ 216) 48 | 110497 + 1,026 5 2 po City Undertaking 4 41% Cum. Pref. 3—4} |5 2 9 Man. July | 78| ! 
Bombay T" Jan. 27 2,522 + 298 4 10, + R527 5 2 Chelsea Electric Supply „% MEE 31—3i 6 00 arch .... 31 2 
Bournemouth Corporation..| Feb. 23 | 1368 + 400 47 | 77225 |t 1465 | St. 4% Ро. 4i per Cent. cb. Stock (red. | 98 —101 | 4 9 0 | June, Dec | >. | >. 
Bradford Corporation «ооо» о » 26 ,646 + 400 47 229,681 + 9,376 | 10 70 City of ndon Electric Lighting Crd... PO 12 —121 4 16 0 Feb, Aug 124 12, 
Brighton * » 2 TOF 4914 M8 | MS MO т. 9297 |. 10 6/0 | Do. б рег Cent. Cum. Pref . 121—134 4 10 6 | Jan, July | 13 | i: 
Bristol Trams & Carriage .. „ 25] 5,126) + 435) 4l 332 |+ 17,374 | st.| 55 | Do. 5 per Cent. Deb. Stock (red) i21 —125 | 4 0 0 | june, Dec 123 
Burnley Corporation ...... » 26 1.112 — 27 8 9,119 -+ 19 St. 4 ° Do. 4} per Cent. 2nd Deb. Stock (red.) . 99 —102 4 8 0 Jan, July КЕ UM 
Burton Corporation ......| „ 27  248| + 34| 48 | 12609 |— s| 44% County ot Durham Elec. P. D. Ord......... 11—2 К. BHL O et 
Bury Corporation . | „ 27| 1,033) + во M3 3 5 59 5 per Cent. non Cum. Pref. ........ 22—34 |7 8 O| April Oct | s. | ·. 
Calcutta Tramways Co.... „ 26 / 54,006 + R2,138 | 8 414918 — *2072 || 10 4/6 | County of London Elec. Supply Ord. ...... V Aug 7 .. 
Camborne-Redruth 95 эз % 108 7 12 ^ 954 TT 7 10 6/0 Do 6 per Cent. Cum. Pref. PERROS 10 m 5 6 6 Mar, Se Pt i. 52 
Cardiff Corporation » 26 1,977 + 153 104,464 T 2,531 | St. 44% Do. 4i per Cent. Deb Stock (red.) NAE 103—1 4 50 Jan, {у у 1041 2 
Cavehill........... eee „ 18 53 == 4 7 357 = 14 $ St. 44%, Do. Second Deb. $їосК................ 99 —102 480 May, ОУ 1004 - 
Central London Railway ..| „» 26) 5,587 + 18. 8 | 44,501 — $2] s 5| Folkestone Electricity Supply Co. Ord. 4 512 6 April, Oct | «| .. 
Charing C Euston & H'stead „ 25) 3% + 10| 8 % |- 100 | 8 2/75 Da. 5 per Cent. С Cun Bek 0-14 413 0|Маг&р+ | | 3 
Chatham & Dist. Lt. Rye ..| „ 24| 74+ 7#] 8 | 5894 + 269 sel? 9% Do. 4j Ist Deb. Stock 9250 idis e| 95 —98 |412 0| Feb Aug | „ -- 
City &South London Ry... „ 27| 3417 — 13] 8 | 2585 j= 417 | s 45 Hove Electric Lighting Ord -.---------- 8171 | 512 0| April, Oct | 71 6] 
City of Birmingham ......| „„ 18 2,837 | 278 7 | 19,364 |+ 1.270 5| 4/9 | Kensington & епитет Е Ord ee 7 =H 5 2 6 Feb, Aug | el .. 
Colchester Corporation. „ 23 152 + 32 8 „222 |+ 264 5| go, | Do. 6 per Cent. Ist Pref ........ tiae z$ 418 O| Jan, July : 1 
Cork Electric Trams Co „ 24 413 | — 6| 18 3341 |+ 39 || st. 49? | Do. 4 per Cent. Deb. Stock (red.) 944—964 4 3 6 oe | ee 
Croydon Corporation escacs » 18 1,494 + 302 7 73,325 T 8,242 St. 492 Kensington & Knet Stig, Co Co. & Notting иш 
Devonport & Dist. Trams | , 18) 373 50 7 282 + 105 : Co. (Joint Station) 45% Deb. Stock (red.) ..| 98 —101 319 9 April, Oct | . . 
ver Corporation. . ees ee ee ee Ks E d t. o | Kent Elec. Power Coo... —8? 6 an, July ae ex 
Dublin & Lucan Railway ..| „ 25  i0,— 118 793 — s [^^ af London Electric Supply Orde . Be WR cl i» 1 
Dublin United e „ 25) 468) + 34| 8 | 39385 |+ 245 % Do 6 per Cent. ref. . . 44—54 5 14 0 Mar Sept | 5 -. 
Dudley-Stourbridge "P » 18 673 — 29 М 7 4,558 = 292 St. 4°/ Do. 4 eth Ist Mort. Deb КЕ 92 —9 4 4 2 Да", Ju y no "m 
Dundee Corporation „ 23 | 1,113 | + 3 +41 47,888 |— 778 | 5 2 i4 Metropolitan Electric Sup. Ord. .......... 4—4 |6 о 0 ÁpilOct | ..| .. 
East Ham Council ..... s „ 2 949 | + 122 | $17 47,404 |+ 5,398 5| 23 per Cent. Cum. РтеЁ............. 4t—5 410 0 je July 44 
Exeter Corporation » 25) 2596 + 17) 48 | 15,489 + 730 st. 4% Do. 1 per Cent. Deb. Stock ist Mort... 104 —107 4 4 0 | June,Dec | =| Z 
Gateshead & Dist. Trams. „ 18 9 ИЕ : 7 6,542 |— 111 St. 3 6% Do. 1 per Cent. Mort. Deb. Stock (red.) —8 |4 1 6 jan; july га t 
Glasgow Corporation ......| „ | 16,778 | + 490 239 | 653227 |— 6,022 100 419? | Midland Elec. Corp. for P. D. Ist Mort. Deb. | 96 —98 | 4 12 0 june, Dec | 90 
Glossop Trams... » 26 99 | — 14 8 868 |— 3 [ 100 44% Newcastle & Dist. Elec. Lig. 43 per Cent. Deb. 82—86 5 2 6 an, July T V 
Cravesstid- Northfleet...... „ 18 183 |+ 10 7 1,255 |+ 54 5 о | Newcastle Elec. Supply Or d. 4 —4} кз eb, Aug КК an: 
Great Northern & City Rly... » 26 1,528 | — 79 8 12,569 |— 271 5 So; Do. 5 per Cent. non Cum. Pref. f 41—5 5 0 0 Feb, Aug i © 
Gt. Northern, Piccadilly, Ac. „ 26 , + 590); 8 | 49,335 + 2210 100 4/% Do, 4i per Cent. Ist Mort. Deb. ........ 161 —103 4 7 6| Jan, July | «| .. 
Greenock & Port Glasgow . „ 18 493 | + 68) 7 3324 + 367 100 5% -| North Metro. Elec. Power Sup. 5 Morts... 9) —101 (4 19 0 és 991 
Hartlepool Tram ays . „ 18 196| + 12 7 1,381 + 41 | 10/55 | Notting Hill Electric ОгЧ................. | 124-138 5 6 0| March Sa uere 
Hastin Elec. Trams Co. . , 24 691 + l 8 5651 |+ 22 5| 2/6 | Oxford Electric Ога. ................ . 6d—6j |5 4 6 | March e| 
Hong Ќопе .......... m » 26 $8,303 + $812 8 | $71,513 |+ $3,212 St. | 45; Do. 4 per r Cent. Deb. Stock. 91 97 1 2 6 Jan, July . .. 
Huddersfield Corp.... . 28 1.62: + 295) 47 | 79. 28 |t 44636 | 5 50 tSt. james & Pall Mall Elec. Ord... ........ 81—8; |512 3| Feb, Aug | 8#; .. 
Hull Corporation. $*4 999 5/6 „ 26 2,082 + 390 47 124,61 è + 6,038 5 3/6 " tDo. 7 per Cent. Pré 2 ае vss Ы —7{ 417 6 Feb, Aug 74 у 
ога District Council. „ 2 188 + 7,4 23258 + 211! 8. 34% | Do. 3j rer Cent. Deb. Stock (red.) 83 —87 |4 0 6 | Jan, July | ++ | «- 
ikeston District Council ..| „ 23] 120 — 3| 47 229 |— 249 015 Smiihfeld Markets Electric Sup. rd. 14—24 s R (зы ia 
pswich Corporation ......| „ 20 333) + 54) 48 | 18623 + 8 5 3% | South London Electric Supply Ord.........] | 28-34. | 6 10 | April. .... JA| .. 
Isle of Thanet Co. «| » 26| 29 | +  « «2 5,902 |— 8 st 40 | “Bo. 3 0% Ist Mort Sick (ed) co. cones 1002 10314 17 6 Ж с Е 
„5 „ 18 110 | + 5 7 723 |+ 22 | l| 0/6 | South Metrop'n Elec. Lt & Power Ord. „| RA 414 0 RA ор o 
“eighley Corporation...... » 24 1953 | + 24 47 7,884 |+ 443 | 1 0/81 Do. 7 per Cent. Cum. Pr eff 15 —17 5 14 0 Feb, Aug — M^ 
Kidderminster & District . » 18 80 | + 8 7 556 |t 21 st. 44% € 4 Ist Deb. Stock (red.) 100—103 | 4 7 0 | April, Oct | -- | oe 
Kilmarnock Corporation » 26 137 | + 7) 41 5,905 T 23 5| 2/6 | Urban Electric Supply Ord. ..... — i—i ВА April, O 
Lanarkshire Trams Co. ....| , 24| 1294 + 128. 8 | 1037 + 592 | 5 26| Do. SperCent Cum. Frei 1—18 .. | April, Oct | ef +. 
Lancashire United ........| „ 23 1,166 | — 49 8 089 |- те St. 41% | Do. 44 per Cent. Ist Mort. Deb. 6 —80 | 512 O0 | April, Oct| .. j + 
7 „ % „„ Dabo. iL Mos Е 30 | Westminster Elec. Sup. Ord. serere 5-9, [510 0. Mar,Sept | 8} .. 
aereum , "Br S 2 ER MU | | Botri Ralvap and T Eum 
Leith Corporation ........ M í е 
ЕЧ 4| а t e ралу eee ee му | э 96 
Liverpool Corporation. » , 4 , . 5. Baker St. & Waterloo 4% Perp. Deb. Stock | 96 —98 |4 2 0 an, July i 
Liverpool Overhead Riy. os|. ae. 27 1,235 | — 90 3 11,489 |T 289 | | b Bath Elec. Trams Pref. Ога............... i—1 z% Ari күн Coda 
Llandudno&ColwynBayRy. » 25 119 T $12 1,427 |+ 32 | 1 076 | Do. 5per Cent. Cum. Prei. &—Ak |815 6 jan, July | «| . 
*London County Council . „ 12 | 37,882 | + 5,343 | $45 1,702,577 j+ 114,338 . | St. 41% | Do. 471 Ist Mort. Deb. Stock (red.) 84 5 2 0| April, Oct | -. |... 
London United .......... » 26 515S |+ 500 8 42497 |+ 2,757 | St. 4192 B'ham & Midland Trams 4} Ist Deb. Stock.) 83 —86 5 5 6 E July с ae 
Lowestoft ...... sett nn. 75 20 135 + 34 22 3,350 + 196 | 10 o Bristol Tramways & Carriage . 81—8 617 0 eb Aug oe ee 
Maidstone Corporation. „ 26 12 + 16) 47 8,335 — 327 | 10 4% | Do. Cum. Pref. (fully paid) ............ 71—8b | 417 0 — 
Manchester Corporation. „ 26 14,216 | +. 372 | 47 707,759 — 4390 [St. 4% Do. 4 рег Cent. Debs. ................ 100 —10i 3 19 0 | Feb, Aug " - 
Mersey Railway .......... „ 26| 1968 -t 17) 8 | 158533 + 138 | 10| |“ | British Electric Traction Ord. ............ ! —1} .. | June, u 1] 
Merthyr _................ „ 18 192 + 6| 7 285 — 7l 10 370 | Do. 6 per Cent. Cum. Pref. ....... ese 21-34 |8 0 0 Feb, Aug 3, 2 
Metropolitan Dist. анау. „ 26 | 11,253 | + 1.487 7 86,505 |+ 2,550 | сұ | 5% Do. 5 Cent. Perpetual Debs.......... . . 60-93 |5 7 6 | April, Oct | 92 914 
Metropolitan Elec. Trama: » 18 6,489 | + 1.352 7 43,938 |+ 7,367 | St. 4 4% Do. per Cent. 2nd Deb. Stock........ 68 —73 | 6 4 0 | May, Nov A TH 
Middleton » 18 288 — 22| 7 1,739 |— 293 [St. 3% | Central ШШ Ordinary Stock .......... 71 —73 |5 4 O | Feb, Aug 721 66i 
Nelson Corporation........ » 26 121 | + 16 | $17 6,467 |t 352 [St. 1% | Do. 4 per Cent. Pref. Stock ............ 65 —83 41: 0| Feb, Aug | 881 86 
Newcastle-on-Tyne Corp. ..| „ 26 | 3,590 | — 137 | 47 | 184810 |~ 1,459 | St | 29 | Do. Deferred Stock.. —55 | 4 2 0| Feb. 521 50 
Newport (Mon.) .......... „ 26 +  001,.48 | 31,168 15 253 оо 4% | Do. 4 per Cent. Debsss 100 —102 3 18 0 | Jan, July | . ijs 
Northampton Corporation..| „ 25 t 59 чы 22,785 + 1,205 [St. 4% | Charing X, Euston & Hmpstd Per. Озо Stk) 96 —93 |4 2 0 ga July 963, 96 
Oldham, Ashton & Hyde ..| „ 18 511 — 3 7 3,429 |- по s 2/6 ay of Birmingham Trams, 5 % Сат Pref.| 4§—5$ 417 5 | April, Oct | 11 
Oldham Corporation ...... „ 271.581 — 121 | 48 ,963 |— 7,166 100 4% | Do. 4 per Cent. Ist Mort. Debs. „ 99 —-193 3 17 6 | April, Oct | s. | .. 
Perth (N.B.) Corporation ..| „ 23 142 + 14| $40 6,338 |— 12 | St. 11% | City & South London Rly. Con. Ord. —3l |6;6 0 Feb Aug 31 | 30} 
Perth (W. A) Elec. Trams..| ., 25 1,504 + 48| 8 12788 |+ 655 St. 50° | Do. 5 per cent. Perp. Pref. (1891) ...... 106 —108 4 12 6 Feb, Aus 
Peterborough ...... СЕ » 18 93 | + 5 7 653 |+ 12 St. 5% | Do. (1896) ......... VV .... 102 —105 4 15 0 | Feb, Aus | .. 
Portsmouth Corporation ..| ,, 26 1,559 | + 187 | 48 96,471 |t 3749 [St. 55? | ро. (101 77 ' ...| 98 —101 | 4 19 0 Feb, Aug 100 
Potteries ...... Maren „ 700 X 22 7 11717. — 15 [St. 5% | Do. (1903) „%%% reer аран үз 98 —101 | 4 !9 O| Feb aus 
Preston Corporation. . „ 23 621+ H| 8 5,791 |+ 62 [St. 497 | Do. 4 per Cent. Perpetual Debs...... ...1 100 —102 3 18 0| May, Nov | .. | .. 
Rotherham Corporation.. „ 24 582| + 24| 47 7,850 |— 927 | 10) % | Dublin United Trams, 6 per Cent. Pref... .. 13—14 |4 5 9| Feb, Aue 
Ко{һезау................ » 18 36 — 2| 7 298 |+ 13 | 10| .. | Gateshead and District Trams Ord... ...... 9 —9} а * TREE 
Salford Corporation ...... „ 28| 4326|-F 395 | $47 | 216208 |— 2,648 10| .. | Gt. Northern & City Rly. Pref. Ord. 4° ©). . 1—1 z Feb, Aug 22 2 
Sheerness ................ » 18 39 | — 3 7 287 |— 13 10| 4/0 | С. Northern, Picc. & Brompton 4% С. Pf. 8 —8} " Feb. Aug ire ai 
Sheffield Corporation ...... „ 27|) 50688 + 741 | #48 | 274853 |+ 7004 сү до | Do. 4 per Cent. Deb. Stock ............ 96 —93 |4 2 0 lan, July | 961' 96i 
Singapore Trams.......... „ 26 310,049 + $221 8 | $77,455 |— $2,066 5| 2/0 | Hastings & District Elec. Trams, 6% C. P. 11—1 с: ar Sept 
South Metropolitan..... „ 18 635 + 27 473 222 St. 43% Do. 4{ Deb. Stock ͥ 74 —9 5 14 0 April, Oct| ..| .. 
South Stafts . » 18 782 | + 18 7 5,337 |— 190 | 10| 697^ | Imperial Tramways Ord. ......:...... e| 4—4 ИЗ 6 8| Маг, Ѕер | .. | ·. 
Southend Corporation » 23 373 | + 76| 47 | 23942 |+ 337 | 10! 6% | ро. 6 per Cent. Ргё!................... 5—6 |5 0 0|Mar, Sept 
Southport Tramways ...... » 18 227 | t 13 7 1,459 |— 59 T st 419, Do. 4} per Cent. Deb 70 —72 |6 5 O Jan, duly $5 a 
Stalyb'dge,Hyde,&c.,] ГЕ » 26 591 | — 35 147 34,001 |- 802 5| 1/3 | I. of Thanet S E T. & Lt. 5 per Cent. Pref. 1—1 500 ar, Sept. es да 
Sunderland Corporation. . » 2 956 | — 44 48 | 53327 |— 2,321 [St. 4% | Do. 4 per Cent. Deb. Stock.. 6 —5 6 3 0 Jan, July 
Sunderland District ...... » 23 384 | — 85 17 6844 |— 604 10! 5/6 tLanarkshire Tramways |... see . p. 8. 91—16 о о! Feb, Aus 
Swansea Trams .......... „ 18 956 | -- 131 7 6630 |+ 7260 | st. | 5% | Lanes. Utd. Trams, 5% Prior Lien Deb. Stk.) 861—884 | 513 0 | tan. July „ -; 
Swindon Corporation ...... . .. ee "1 3 os 10 .. | London United Trams, 5 % Cum. Pref. ....| 2—2 Й ап, ушу 21 2 
Taunton ................ „ 18 38 | + 6 7 274 |t 49 St. 4% Do. 4 per Cent. Ist Mort. Deb. Stock.. 0 —73 5 10 0 an, July 72 70} 
Tynemouth and District » 18 132 | + 4 7 951 |+ 80 St. Mersey Con. Ord. біос ................ 53 ob, Aug ack M 
Tyneside Trams Co. » 23 357 | — 21 8 2,685 — 257 1 104 | Metropolitan Elec. Tramways Ord......... 1— 4 M E HE m 
Wallasey District Council . » 26 757 | — 16 | $47 42,800 |+ 829 | .. Do. Deferred ...................... 9 — 14 x April ... ie vt 
Walsall Corporation ......| „ 26 517 | + 49 8 4208 + 217 1 0/6| Do. 8 per Cent. Cum. Pref. ............ —1 5 17 6 Feb, Aug е 
Warrington Corporation.... T es : F НЯ oe St. 41% | Do. 44 per Cent. Deb. Stock.. ...| 95—98 | 418 0 fan, July 95]! 94} 
West Ham Corporation .. „ 17] 2,266) + 281 | 46 | 108499 |+ 737 [St. 1% | Metropoittan Railway Consolidated........| 381—39 1 7 0 eb, Aug 32, 38! 
Weston-super-Mare ...... „ 18 23|— 2| 7 178 — 3 St. 22% Do. Surplus Lands Stocks . .. 67 —69 |319 0| Feb, Aug | 881 е7} 
Wolverhampton Co. 699 5 2 е ry) 18 403 + 3l 7 2,692 + 29 5. 3 0 Do. 3 per Cent. Preference. элө өзө ele өсө eU 89 —91 3 17 0 Feb, Aug 90 ee 
Wolverhampton Corpn. .... » 2 848 | + 151 8 6,837 |+ 959 [St. 3 Do. 3j per Cent. “А” Preference ......| 85 —8/ |4 0 Feb, Aug 801 85$ 
Worcester p 16 = + 17 И 3552 + a St. 3 Do. 3j per Cent. Conve nhie Pret ere 1 —86 1 1 É T 2 915 
rexham . „ 2 6 %%% „ „% „%„„% „„ 6 „ 0 » ee ә 3 Cent. е ture t сее ете an, шу 4 
Yorkshire W. R eso: 27 аа |+ 18 9 | 19537 |+ 709 1 St 3% ро. Зі per з 
p Yorkshire Woollen District.! „ 1 + 142 7 6,276 + 487 | 
* [n calculating the yield allowance has been made for a: ued inter at cut их for rede mption, 
(a) These comparisons are with the correspondi ng period last year, ° Partly electrical, f Ex Dividend. $ The London Stock Ex:hange Committe have declined to quote these, j 
t Minus3days 1 Minus 2 daya; $Plus3 days, q Plu 2 daya, 
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ELECTRICAL COMPANIES’ SHARE LIS'T.—Continued. 


Price КАТЕ Busingss , © |Lasr Brice RATE Business 
NAME, Wed. [pax car. DIVIDEND WXX ro | F |Drvi- NAME, per самт.) DIVIDEND 
Dug. Dug. 
m Mar. 2. Timbo. Men. 2. [ DE — — — Mar. b. Ү1вірер. 
High- Low * 
Electric Railways and TRMVIH Сиш £s. d est. | est. | 

Met. Rly. 3} per Cent. A" Deb. Stock. 90 —92 7 12 O | Jan, July "s .. 

Metropolitan District Railway с Ac 5% . Pet. Aug x ‚ Telephones. .. "E 

о. xtension Pref. (5 per Cent.) —57 x eb, Aug ~ | ' i 
Do. Assented Ext. Pref. (Int. Guar. Ьу - Amer Telephn. & Telegh. Cap. St. ......| 144 —146 | 5 9 0 bx 

Und. Elle. Руз, Со. of London, Ltd) 70 —72 |417 6| Feb, Aug | 70+ D Do. n Trust $1,000 4 per Cent. Ваз. 160 E 1 . о Jan, July 
Do. 3 per Cent. Consoltd. Rent-charge| 75 —77 3 18 0 an, July 701 о, 4% Cons. Bonds 1936 .......... e s 

: z: Anglo-Portug'se Tel. 5% Ist Mt. Db. Stk. 958—101, 4 18 6. Маг, Sept 
323232 о ооо в 5| 3/0 | Chili Telephone 7H —B84 | 417 3 August 

о. Guar. Stock 4 per Cent.. =l- аг, Sept | *v4. ,, ee ei ee us Nd phus aiee we 
Do. 6 per Cent. Perp. Deb. Stock.. 142 —144 4 3 6 | Jan, July pr toate 5 ideo ернеу з, 1 ar M Wes 
abe 83 P Cent. Ditto... gur pet ..| 94 —9 |4 3 0 | Jan, July k tNational Co. Pref. rt eT 1044—106 5 13 0 | Feb, Aug 
-w Gen. Tract. 6 per Cent. Cum. Pre oe ay .... e. | oe fag со [um ae O TEL DOCK. ees. . 5 E: 12 

4 i EN tDo. Def. Stoee ‚...| 1234—1254 4 15 6 Feb. Aug 
зш: 8995 е 5 H 614 0 TI AG 25 tDo. 6 per Cent. Cum. Ist Pref..... ....| 1OL—10§ | 5 8 0 | Feb, Aug 

Do. sper Cent, Deb. Stock.... 84 —87 | 5 2 6 May, Nov| «| «- 5 ;; ms 2 0 AOI te 

E 9 2 . per Cent. non- Cum. 3rd Pref..... = , Aug 

yeas i са ое Спее itd 5 12 5| Jan, July | © po Deb. Stock 3] per Cent. (red.)....| 98 —109 | 3 i0 June, Dec 

PC UE : 0/ теме гу" = , ] 858 r Cent. Deb. Stock (red.). 100 — 102 3 18 0 Jan, July 
Sunderland Dist. Elec. Trms. 5% 1st MtDb.| 62 —67 7 50 duni uly . Rs S 1019102 

B odo ш шош 1014—1024 i E А une, Dec 1027 we New York Telephone Co. "yt Bnds.Scrip 1619 i 2 105 А Pot ani 

О, ,, nor jen onds а por 9 ie d — ee | |^ "*165, os RF „р A | vv (€ stis] |] |] |] о Фазвосевое е А ae 
Do. 44°, Bonds with coup. 5 ........ 89 —91 |419 O si Wi .. Do. 6 per Cent. Cum. Pref. дыры... Ih — 1h 4 11 0 | April, Oct 
Do. 4 per Cent Ist Power Ho. Obs. 38 —100 e к? 991| . со. 4 per Cent. Red. Deb. Stock...... 88. 411 0 Jan, јшу 

Yorkshire (W. R.) Elec. Trams. Ord... .... 4 gs March .. | °° . ү Co. of Egypt 44%Db.Stk.(red.) CIE : В 2 jan, uly 

Do. 6 per Cent. Cum. Pref... 1 ee i oe as . Dues ver Plate.... 2 2 „ 6 2266 „„ „6 в +» 55#—5 4 9 0 шу "Dec 
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Large Metal Lamps for Street Lighting. 

Now that the present lighting season, зо called, is 
drawing to a close, it will not be without interest to look 
back over the last few months and endeavour to discover 
in what particular direction advances have been made. 
Without labouring the point, it soon becomes evident that 
the greatest progress has been in the use of the metal 
lamp for street lighting. For, while the 50 c.p. unit has 
been employed for some time past in the illumination of 
shop windows, it is only recently that these lamps have 
been widely adopted both singly and in groups for street 
lighting. At the present time, in fact, these lamps are 
proving serious competitors of the small enclosed arc 
lamp for all purposes ; while in most of those towns where 
carbon filament lamps were once used for side street 
lighting the metal filament lamp now holds undisputed 
sway, as can be gathered by reference to an article which 
appeared iu our issue of October 15th last. Further, the 


‘Anglo-French loaded submarine cable are interesting. 


been made in the use of metal lamps for street lighting 
during the last few months—-a progress which has been 
aided to no little extent by the introduction of these 


lamps in units of 100 c. p. and over. 


WE may go further, and say that we are still progressing. 
for, as will be seen by reference to an article on another 
page of this issue, the Osram lamp has found its way into 
Victoria-street. The Westminster City Council are, in 
fact, carrying out a series of experiments in that neighbour- 
hood to determine the relative merits of flame arc, metal 
filament and high-pressure. gas lighting. Jandus flame 
lamps are being used at the Abbey end of the street, and 
Osram lamps, ‘placed in lanterns containing either one 
300 c.p. or three 100 c.p. units, in the neighbourhood of 
the Army and Navy Stores. These tests are all the more 
interesting from the fact that the Westminster Council, 
as will be seen by reference to the specification which we 
publish in another column of this issue, are shortly entering 
into fresh contracts for street lighting, and it is not im- 
probable the results of these tests will influence then: in 
coming to a decision. This comparison now in progress 
ought to indicate conclusively the merits of the respective 
illuminante and to draw the attention of the country at 
large to the merits of the 100 or 300 c.p. metal lamp, of 
which the Osram seems to be the only example that has at 
present emerged from the experimental stage. The work 
has been carried well into the region of practical illumi- 
nation, and it should not now be long before a very marked 
advance is made in the art of street lighting. 

Telephone Cables. 

AT the last meeting of the Physical Society Prof. Perry 
read a Paper entitled “Telephone Circuits,” which dealt 
with the subject of telephonic transmission calculations. 
The Paper, whilst providing little in the way of informa- 
tion which was not previously to be found in the writings 
of KENNELLY, G. A. CAMPBELL and others, resulted in a 
lengthy discussion, of which an account will be found 
elsewhere. In this connection, attention may be drawn to 
the remarks of Major O’Mrara and Mr. A. W. MARTIN 
(of the Post Office), which we reproduce verbatim else. 
where. The data given by Major Q’MEara for the new 
The 
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statement that the calculated and observed values for the 
attenuation constant when loaded agreed within a very 
small percentage further confirms what has been accepted 
for some years, that the general loading formule now in 
extended use are applicable to a very large variety of load- 
ing coils and lines. It will be observed that gutta-percha 
insulation is adopted in this new cable. It is to be hoped 
that the consideration of the possibilities of using dry core, 
paper-insulated submarine cables is not being neglected. 
This point may be emphasised, as a certain amount of 
practical experience has already been obtained after ex- 
tended use of paper cables across rivers, harbours and 
estuaries, and the results obtained with the loaded paper 
cable across Lake Constance (described in THE ELEc- 
TRIcIAN, Vol. LIX., p. 217) are understood to be satisfac- 
tory so far as the maintenance of insulation is concerned. 
TuRNING to Mr. MARTIN'S remarks, it is satisfactory to 
see that the Post Office now definitely acknowledge the 
superiority of the iron core loading coil. In connection 
with the agreement between observed and calculated results, 
it may be interesting to mention that the National Telephone 
Co. who, we understand, have during the past few years 
loaded over а thousand miles of cable line, have found in all 
cases that the variation between the observed and calculated 
results has been within the limits of experimental error in 


obtaining the former. — 


IN our opinion it is a pity that Mr. Marrin adheres to 
the bad practice of referring to the spacing of the loads in 
terms of coils per wave-length, and moreover takes an 
abnormal wave of 2,000~. The practice of referring to 
the number of loads passed per second by the wave is now 
very general, and, of course, gives a figure quite independent 
of the wave frequency. The figure which corresponds to т 
coils per wave of 2000 is 6,200 coils per second, and it 
has been found in practice, if the spacing is increased so 
that the coils passed by a wave in one second approach 
6,000, that the articulation becomes uncommercial. It is 
usual for the best practice to reduce the spacing to 7,000 
coils per second. Mr. MARTIN stated that no reliable 
method has yet been found for determining values of 
leakage and capacity for telephone frequencies, but reference 
may here be made to the Paper by Messrs. COHEN and 
SHEPHERD, read in 1907 before the Institution of Electrical 
Engineers. In that Paper figures were given for the 
leakage and capacity of 20b. cable measured at 750^, 
showing that whilst the capacity was the same as that 
obtained by direct-current methods, the leakage was con- 
siderably increased. It was mentioned that the evaluation 
of the leakage constant depended upon very accurate phase 
measurements and was consequently a matter of con- 
siderable difficulty, but the method has since been much 
simplified, and measuremeuts of this sort can now readily 
be made. 


Lightning Conductors. 


LIGHTNING phenomena have generally been shrouded 
in a certain amount of mystery, and although many 
features are now more completely understood, the protec- 
tion of buildings from lightning discharges is at the 
present time frequently not very effectively carried out. 
This is, perhaps, partly due to the scarcity of regulations 
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as to the erection of lightning conductors. Some years 
ago a Lightning Research Committee was organised by 
the Royal Institute of British Architects and the 
Surveyors’ Institution, and after four years’ inquiry a 
report was issued in 1905. With the exception of 


the recommendations of this Committee, which revised 


the code of rules issued by the Lightning Rod Conference 
of 1882, little has been done in the way of issuing 
regulations for the guidance of contractors. In conse- 
quence of numerous requests, however, the Phcenix 
Assurance Co. have just issued a set of Rules for the 
erection of lightning conductors. In view of the fact 
that the recommendations of the Lightning Research 
Committee required revising in the light of recent know- 
ledge, and in view of the paucity of information available 
elsewhere, we are certain these new Phenix Fire Office 
Rules” will be welcomed. Also, as the Rules have been 
drawn up after consultation between Sir OLIVER LODGE, 
Mr. K. HEDGEs (hon. secretary to the Lightning Research 
Committee, 1901-1905) and Mr. S. G. CASTLE RUSSELL 
(electrical adviser to the Phenix Assurance Co.), there 
is little doubt that they will be accepted everywhere 
as indicating most recent practice. 


Recognition of Services. 

A SHORT time ago we recorded a presentation to one of 
the leaders of the telegraph world, Mr. Tritton, of the 
Indo-European Telegraph Co., to celebrate the fortieth year 
of that Company's existence. To-day it is our pleasant duty 
to record a somewhat similar event in the history of a com- 
pany which from its inception has been associated with the 
telegraph side of the electrical industry. Mr. GEORGE 
SUTTON, managing director of W. T. Henley's Telegraph 
Works Co., has been associated with that world-famed 
Company for over 30 years, and has been largely coneerned 
in its advance from quite small beginnings to its present 
important and prosperous position. It was to celebrate 
this 30 years of strenuous work that the shareholders 
decided to present Mr. бстгох with his portrait and 
a service of plate. The presentation took place last 
week, and was the occasion for a very interesting review 
of the Company's history by Mr. SypNEY GEDGE, who 
has oecupied the position of chairman of the Company 
for a quarter of a century, and for whose personality 
all associated with Henleys have always had a 
great regard. Mr. GEDGE has himself led a very busy 
life, and so is fully qualitied to judge of the essentials 
required in the making of a successful business man. His 
high appreciation of Mr. GEORGE NUTTON's services on 
behalf of the Company was of such a nature as to 
make the presentation doubly notable. We desire to asso- 
ciate ourselves with the directors and shareholders of 
Henley's in congratulating Mr. SUTTON not only upon the 
eminent success which has attended his labours, but upon 
the equally important fact that his co-directors and the 
shareholders in his Company have taken the friendly course 
of suitably recognising these services. It is pleasant to 
feel that in the electrical field there are firms and 
companies at the present time in a position of prosperity 
and progress who were pioneers of the industry in the 
very early days. Amongst these Henley’s occupies а 
prominent place. 


——— — 


THE.ELECTRICIAN, MARCH 11, 1910. 


Obituary. We regret to record the death of Mr. James 
Hornsby, which took place at Stamford, Lincs., on Sunday. 
‘The deceased, who was 75 years of age, was for half a centurv 
head of Messrs. R. Hornsby & Sons. 

The death is also announced of Mr. George Whale, late chief 
mechanical engineer of the London & North-Western Railway. 


Personal.—Mr. С. С. Friedeberg has been appointed to the 
position of publicity manager of the Union Electric Co., re- 
cently vacated by Mr. W. С. Hunter. Mr. Friedeberg has for 
some time past held a similar position with the Sun Electrical 
Co., and will carry with him many wishes for success on his 
emigration to the Surrev side. 


“The Radiation from Directive Aerials in Wireless 
Telegraphy.’’—Correction.—In Mr. L. H. Walter's article 
bearing the above title in our issue of February 25th the 
following corrections should be made. Page 792, column 2, 
line 9, for 

41 Ice, read 41, Ice 24. 
On line 11, for 
Ice 2, read Ice”. 


Brennan Mono-railway.—A further demonstration of this 


railway was given recently before a distingúished gathering, 


when speeds of about 20 miles per hour were attained with- 
out difficulty. Our illustration shows the car tilted for loading. 
Normally the action of the stability mechanism is entirely 
automatic, but the driver can modify its action so as to cause 


BRENNAN MONO-RAIL CAR TILTED FOR LOADING. 


the vehicle to lean over on to chocks on either side and rise 
again as required. This greatly facilitates loading and 
unloading when lifting appliances are not available. 


Prof. F. Niethammer’s Sammlung von Elektrotech- 
nischen Zeichnungen und Diagrammen.’’—In our issue of 
the 18th ult. we reviewed this book of diagrams and draw- 
ings, remarking that we failed to see much use in it as there 
was no text. We have now received a letter from Prof. Niet- 
hammer, informing us that the diagrams are taken exclusively 
from his own articles in the “ Electrotechnik und Maschinen- 
bau," at the request of his students, for illustrating his lectures. 
This fact was 1n no way indicated in the book, which was 
received in the usual course, presumably for review. Under 
the circumstances we think the views of the reviewer were 
what might have been expected, though had we known the | 
state of the case we should haverealised that а review was not . 
desired. We can only regret that Prof. Niethammer's work | 
has been subjected to unnecessary criticism. 

Novel Type of Electric Locomotive.—According to the 
" Electric Railway Journal,“ a novel type of electric loco- 
motive has recently been built for canal haulage near Bremen. 
The locomotive runs on а quay which has to be kept clear for 
the passage of dravs and for other purposes. To secure the 
necessary welght for adhesion, it was decided to build the loco- 
motive in the form of two U’s with a connecting girder. The 
current is taken from overhead wires. 
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Мг. H. W. Cox.—The electrical industry will learn with 
satisfaction, we are sure, that the appeal made through the 
London “ Daily Telegraph" by Ald. Sir William Treloar, on 
behalf of Mr. H. W. Cox, the well-known electrical engineer 
and expert radiographist, has resulted in the collection of 

| £2,541. 2s. 104. Of this sum £2,000 is being invested in the 
names of trustees for the benefit of Mr. Cox and his family, 
the trustees being Sir Wm. Treloar, Sir Ernest Flower, Sir 
| Wm. Dunn, M.P., and Dr. Alexander (medical officer of health 
for Poplar). Following on Mr. Cox’s courageous persistence 
in his X-ray work, dermatitis has claimed him ав a victim and 
a great sufferer, and contributors to the fund which Sir Wm. 
Treloar has started have the satisfaction of knowing that their 
' generosity will soften a weary time of suffering, and will relieve 
Mr. Cox of that anxiety for his family which would otherwise 
| retard any possibilitv of recovery there may be. We under- 
| stand the fund is still open, and that contributions will be 


received either by Sir Wm, Treloar or by the London Daily 
| Telegraph." 


Illumination, Natural and Artificial.—In his third and 
concluding lecture on this subject at the Royal Institution 
Prof. Silvanus Thompson dealt with the economical aspects of 
the various illuminants in use at the present time. He drew 
attention to some curves that had been determined by 
_ Wohlauer and published in the “Electrical World,“ showing 
how the selection of the lamps to be used depended on the 
price of energy—a lamp which was more economical than 
another at one price might become less 
economical at a higher price. Passing then 
to & discussion of the way in which the 
light from various sources was distributed, 
the lecturer showed on the screen a num- 
ber of curves exemplifying the distribution 
from different kinds of arc lamps as well 
as from glow lamps, Nernst lamps, paraffin 
lamps, ordinary Welsbach and inverted 
gas mantles,and a high-pressure gas lamp 
known as Milenium.” Prof. Thompson 
also discussed the unit used in illumination 
and described in detail how the candle- 
foot was arrived at. At the present time 
the actual statement of illumination was 
decidedly vague, for while we were told 
illumination must be adequate, this ade- 
quacy was not given in figures, The only 
country in favour of;which an exception 
might be made was Holland, where it 
was stated that illumination of factories must exceed a 
certain definite value in candle-metres. Prof. Thompson dis- 
cussed the report of the London County Council's medical 
officer from this point of view, and showed that this absence: 
of units made the task of obtaining proper illumination 
very difficult. It was now possible to measure illumina- 
tion quite easily, and the author gave examples of the various 
instruments due to Preece, Trotter and Martins, by which 
this could be done. There was therefore no excuse for this 
condition of things. He also drew attention to the very great 
effect which illumination had upon the eyesight, and stated 
that much harm was done to children by the fact that this 
matter was not properly looked after. What was wanted was 
an absence of glare, and to obtain this the light should be 
scattered and not only the illumination of the surface, but the 
reflection from it must be taken into account. Examples were 
shown on tbe lecture table of holophane glassware, by the use 
of which this distribution could be satisfactorily obtained. 


Cable Interruptions and Repairs. 
Date of Interruption. Date of Repair. 
Assab —Perim  .............. July 8,1909 ... — 
Dakar—Conakry ............ Aug. 19, 1909 — 
Balik Papan—Kwandang... Nov. 1,1909 . — 
Tourane—Amoy ............ 27. 199 — 
Fantaradja—Macassar ...... Jan. 19. 1910 — 
Paramaribo— Cayenne .. Feb. 28, 1910 — 
Perim—Obock ............... Feb. 22, 1910 Mar. 7, 1910 
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Current Topics. 


Subjects of current interest dealt with in this issue include 
the following :— 


Measrs. J. E. Dalemont and L. А. Herdt contribute an article on 
“ Armature Reaction and Compounding of Alternators,” and 
suggest some methods of compounding. 


At the last meeting of the Physical Society Prof. J. Perry, F.R.S.. 
read a Paper on Telephone Circuits," In the discussion Major 
O'Meara and Mr. A. W. Martin gave particulars of the new London to 
Paris telephone cable. and the results of loading with Pupin coils. 


Mr. J. W. Bradley. City Engineer and Surveyor of Westminster. 
has carried out а large number of tests on street lighting in various 
parts of Westminster. The results have now been published. and 
will be found in another column. А specification has also been 
issued on which future tenders for street lighting will be considered. 


At the meeting of the Institution of Electrical Engineers last night, 
Mr. Miles Walker read Papers on Short-circuiting of Large] Electric 
Generators and the Resulting Forces on Armature Windings.” and on 
* The Design of Turbo Field Magnets for A.C. Generators, with 
special reference to Large Units at High Speeds.” 


Before the Birmingham local section of the Institution of Elec- 
trical Engineers last Wednesday Mr. R. Orsettich read a Paper on 
* Some Notes on Standardisation of Electrical Machines." 


In connection with Dr. C. Chree's recent discourse on Magnetic 
Storms, Mr. E. Raymond. Barker exhibited some curves showing 
earth currents in Atlantic cables and other magnetic records. These 
we reproduce in another column. 


The Phonix Assurance Co. have issued rules in regard to lightning 
conductors. 


A marked advance is being made in the use of high candle power 
metal filament lamps for street lighting, experiments being now 
made in Victoria-street and elsewhere. 


West Ham Council have applied for sanction to a loan of £55,000 
to meet expenditure on their electricity undertaking for two years ; 
and Finchley Council seek authority to borrow £10,000 for extensions 
of cables, &c. 


Hackney (London) Electricity Committee have informed Bethnal 
Green Council that thev adhere to the terms of the scheme sub- 
mitted in May last, for a supply of electricity in bulk to Bethnal 
Green. 


Electrical plant, stated to be the first applied to such a purpose 
in Scotland, is being put down to supply electric power and light in 
the Ballachulish slate quarries. 


A sub-committee of Yarmouth Corporation have reported in favour 
of the use of 80 c.p. incandescent electric lamps for street lighting. 
instead of the present gas lamps. 


An inquirv was held at Wigan on Monday into the application of 
the Council! for sanction to a loan of £36.000 for extensions of the 
electricity undertaking. 


Legal Decisions. —An important considered judgment bv Mr. 
Justice Parker has been delivered. in the action for an injunction in 
the matter of an alleged infringment of a metal filament lamp 
patent. This is the first delivercd judgment of the High Court on 
the subject. | 

The hearing of the action brought by the Ethelburga Купа, 
against the Indiarubber. Gutta Percha and Telegraph Works 
Co. for damages for alleged breach of a contract to make and lay a 
submarine cable between Colombia and Jamaica was concluded on 
Friday when Mr. Justice Lawrance decided that there was no case 
to go to the jury. 


Companies Meetings.— The reports of meetings of shareholders 
in Electricity Supply Companies. particularly in London and the 
larger lighting centres. all deal with the depressing effect of the metal 
filament lamp upon revenue. and it is notable that in every case this is 
regarded as but a temporary set-back. and in some cases the maxi- 
mum effect appears to have already been reached. The result in 
manv cases is that increased attention has been given to the possi- 
bilitv of increasing the power. heating and cooking demand for 
electrical energy. The subjects of showrooms and canvassing have 
also been discussed, 

At the meeting of the Chelsea Company an interesting financial 
point was raised by Mr. Tuckett. who, dealing with the future out- 
look for electric lighting. prophesied the increased use of fittings for 
providing retlected rather than direct illumination. 


LÀ 


INSTITUTIONS AND SOCIETIES. 


THE TRAMWAYS AND LIGHT RAILWAYS ASSOCIATION.—The 
Official Circular“ for February contains a full report of the Pro- 
ceedings at the Ánnual General Meeting of the Association, held on 
February 18th, and a report of the speeches made at the annual 
dinner which followed. It is officially announced that the Annual 
Congress of the Association will be held on May 12th and 13th next, at 
Dublin, апа members proposing to attend are requested to let the 
Secretary know at an early date. Ladies will be included. 


Rovar IwNsrriTUTION.— The lecture arrangements at the Royal 
Institution after Easter include: Two lectures on the “‘ Constitution 
and Internal Structure of Alloys," by Dr. W. Rosenhain, and two 
lectures on “ Electric Heating and Pyrometry," by Prof. J. A. 
Fleming. F.R.S. These latter are the Tyndall lectures. The 
Friday evening discourses will be resumed on Friday, April 8th, and 
will be delivered by Prof. W. J. Pope, Mr. T. Thorne Baker, Prof. 
W. H. Bragg and others. | 


ARRANGEMENTS FOR THE WEEK 
FRIDAY, March 11th (to-day). 
PuysicaL Society or LONDON. 

$ p.m. Meeting at the Imperial College of Science, Imperial Insti- 
tute-road, South Kensington. Agenda: (1) " On Coherers," 
by Dr. W. H. Eccles. (2) “ Earth-air Electric Currents,” by 
Dr. G. C. Simpson. (3) An Automatic Toepler Pump designed 
to collect the Gas from the Apparatus being Exhausted," by 
Dr. B. D. Steele. 

Roya INSTITUTION. 

9 p.m. Meeting at Albemarle-street, Piccadilly, W. Discourse on 
Ionisation of Gases and Chemical Change," by Dr. H. Brere- 
ton Baker, F.R.S. 


SATURDAY, March 12th. 

Roya INSTITUTION. 

3 p.m. Lecture on “ Electric Waves and the Eiectromagnetic 
Theory of Light," by Sir J. J. Thomson, F.R.S. (Lecture V.) 


TUESDAY, March 18th. 
ILLUMINATING ENGINEERING SOCIETY. 
5 p.m. Meeting at the Royal Society of Arts, John-street, Adelphi. 
Discussion on“ The Measurement of Light and Illumination.“ 


WEDNESDAY, March 16th. 
YORKSHIRE SECTION ‘OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 
7:15 p.m. Meeting at the Department of Applied Science, The 
University, St. George's-square, Sheffield. : Paper on Rating 
and Testing of Motors for Intermittent Working," by Dr. К. 
Pohl. 
STUDENTS’ SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 
7:45 p.m. Meeting at 92, Victoria-street, S.W. Paper on Iso- 
lated Electrical Plants," by Mr. R. C. Plowman. 


THURSDAY, March 17th. 
THE INSTITUTION OF ELECTRICAL ENGINEERS. 

Spm. Meeting at the Institution of Civil Engineers, Great George- 
street, S.W. Papers on “ Short. Circuiting of Large Electric 
Generators and the Resulting Forces on Armature Windings,” 
and " The Design of Turbo Field Magnets for A.C. Generators, 
with special reference to Large Units at High Speeds,” by Mr. 
Miles Walker. Adjourned Discussion. 


PRIDAY, March 18th. 
Roya. INSTITUTION. 
Y p.m. Meeting at Albemarle-street, Piccadilly, W. Discourse on 
" The Dynamics of a Golf Ball," by Sir J. J. Thomson, F.R.5. 


SATURDAY, March 19th. 
Roya INSTITUTION. 


3 p.m. Lecture on " Electric Waves and the Electromagnetic 
Theory of Light,” by Sir J. J. Thomson, F.R.S. (Lecture VI.) 


The Corps of Electrical Engineers (London Division). 
Officer Commanding, Col. R. E. B. Crompton, С.В. 
The following orders have been issued for the current week :— 
Monday, March 14th, * A? Company.—Recruits Infantry Drill, 6 to 1 
pam. Technical Drill. 7 to 9:30 p.m. 
Tuesday. March 15th. * B" Company.— Technical Drill, 7 to 9:30 p.m. 
Wednesday. March 16th.—Gymnasium, 6:30 to 9:30 p.m. 
Thursday, March 17th. " C" Company.— Technical Drill, 7 to 9:30 p.m. 
Friday, March Isth, “ D" Company.—Recruits Infantry Drill, 6 to 7 p.m. 
Technical Drill, 7 to 9:30 p.m. 
Saturday, March 19th, 7 D Company.—Week end run at Coalhouse 
Fort. Parade at Fenchurch-street Station, 3:10 p. m. Dress: Service 
Dress with putties, great coat and haversack to be worn. 
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SOME NOTES ON STANDARDISATION OF ELECTRICAL 
MACHINES.* 


BY R. ORSETTICH. 


Summary.—The author discusses the arrangements generally adopted 
in the manufacture of dynamo-electric machinery. He shows how 
electrical considerations have to be accommodated to suit commercial 
and mechanical considerations, and refers in detail to the various parts of 
electrical machines, describing the standardisation advisable to facili- 
tate quick and cheap production. 


The last Papers dealing mainly with the manufacture of electrical 
machines were those of Messrs. Scott and Esson in 1903. Since that 
time a large number of important developments have taken place, 
which, without causing any striking departure, have changed very 
considerably the position of the electrical industry. The least 
apparent, but one of the most important steps, appears to me to be 
the improvement in the nature and- systems of insulation and the 
far greater care taken in the execution of all details, which has 
resulted in making the present electrical machine a thorough mecha- 
nical unit. 

The author proposes to discuss mainly in this Paper some of the 
arrangements generally adopted for production, as numerous Papers 
have dealt with the changes and improvements from a designer's 
point of view. The continually increasing field for the use of elec- 
trical machines, and the competition for new markets have necessi- 
tated the adoption of new measures in the design and manufacture, 
so as to make the machines comply with a large number of various 
requirements and stricter specifications, and at the same time enable 
them to be produced cheaper and better. The sum of these various 
measures is commonly included under the headings of Standardi- 
sation" and Production in Quantities.” The standardisation 
consists in selecting for manufacture a definite number of types and 
Sizes as answering average requirements and in designing them in 
such а way that they are eminently suited for production in large 
quantities The production in quantities has the object of reducing 
the cost connected with putting the machine through the shop by 
distributing this cost, which is up to a certain extent independent of 
the quantity, over a large number of machines. This cost comprises 
office work, such as designing, drawings, issuing of instructions to 
the shop, the cost of procuring, inspecting, and testing the materials, 
the making of special tools and the setting of these tools to work. 
The general shop management expenses and the inspection and test- 
ing of the finished products are also included to some extent. The 
manufacture of large quantities of the same type also enables the 
shop to acquire the materials in larger lots and therefore in the most 
suitable market, with consequent reduction in cost. It further 
enables the shop to adopt all modern methods of checking inter- 
changeability of parts bv the use of limit gauges and jigs, which 
would be too expensive if only a few machines were made. The 
flow of materials through the shops can be arranged in a uniform 
way so as to keep all departments equally busy. The benetit of 
keeping one's workmen constantly employed on the same line of 
work shows itself in the increased skill they acquire in the perform- 
ance of the operations or in the handling of a given machine. "There 
are, however, several disadvantages which must be considered, such 
as reduced flexibility in th» manufacture, which makes very trouble- 
some and undesirable any alteration from the standard, however 
small ; also the longer time required for producing any new article, 
owing to the necessity of making samples to avoid errors, which 
would be multiplied into very large figures. 

The conditions for carrying out successfully the production of 
machines on a large scale should therefore be: — (I) The manufac- 
ture for stock only and not for individual orders. (2) To have as 
few types as possible and to use as many parts as possible in common 
amongst the different types. (3) To concentrate the aim of the 
design in the production of perfectly interchangeable and mechanical 
details, even if the cost of machining is somewhat high, with a view 
to reducing the cost of assembling the different parts, which can 
onlv be done individually. (4) Regularity of the demand of the 
market. (5) Even and continuous supply of raw materials and 
labour. 

COMMERCIAL CONSIDERATIONS. 

Number of Types.—The salesman in his daily touch with com- 
petition requires the number of types which he can offer to be kept 
as high as possible. The shop will find that this necessitates a much 
larger capital outlay in stock and plant and a much smaller turnover 
on each individual type. The designer will find it to his advantage 
to agree, as far as possible, to the large number of patterns, as it will 


* Abstract of а Paper read before the Birmingham local section of 
the Institution of Electrical Engineers. 


be easier to find in every instance a suitable type to fill any specifica- 


tion. The recommendations of the Standard Committee, who went 
into this matter very thoroughly, have unfortunately not met with 
complete success, because they reduced the number of sizes below 
what had been accepted as normal practice by а number of firms. 
These, having already gone to the expense of producing а larger 
number of patterns which represented a large investment, could not 
agree to this reduction, so that at the present moment most firms 
still manufacture many more sizes than are mentioned in the Com- 
mittee's report. My experience is that for a line of standard con- 
tinuous-current machines between 1 н.р. at 2,000 revs. per min. 
and 100 H.P. at 1,000 revs. per min. there are usually employed from 
18 to 20 types. and practically the same number for a line of three- 
phase motors between І н.р. at 1,500 revs. per min. and 100 н.р. at 
750 revs. per min. These numbers are based on an approximate 
output of some 500 machines per year of the smaller size up to about 
25 machines per annum of the larger size. Of course, should the 
expected yearly turnover be less than this the number of types 
would have to be reduced somewhat. 


Delivery.—A few standard types should be always available for 
immediate delivery. This does not offer any difficulty in connec- 
tion with continuous-current machines, as the great majority of the 
supply companies and corporations have arranged their mains on 
the three-wire system, with 460-500 volts between the outers. With 
alternating current the matter is very much more difficult, as one 
has single-phase, two-phase, and three-phase supplies, the voltages 
of which vary considerably as well as the frequency. For two and 
three-phase plant. the most usual ones appear to be a voltage of 
440 and a frequency of 25, 40 and 50. For single phase the matter 
of fixing a stock is almost impossible, owing to the frequencies 
ranging between 25 and 133. Next in importance is the delivery of 
semi-standard machines—that is, machines which are obtained by 
adapting the ordinary type to special requirements, such as special 
voltages or abnormal speeds. This would be effected either by 
winding a standard armature or field with a special set of coils, or 
by fitting a longer commutator to an otherwise standard machine. 


Flexibility of Types.—Machines have to be made with ample 
margin in all directions—viz., mechanical strength, heating, sparking, 
wear, kc. The recognised six hours’ run with a definite temperature 
rise, whilst it is perfectly sufficient to cover the responsibility of the 
designer, does not help the salesman whenever a client finds that the 
motor is just below his expectations. Shunt regulation in con- 
tinuous-current motors. together with overloading capacity, is one 
of the points which offers most of the difficulties. 


Special Machines.—It is a most complicated question to inquire 
into the extra price that should be charged for the making of an 
entirely special machine. Many items cannot be expressed in figures. 
and can only be guessed from experience, and for this reason it will 
be impossible to persuade any one not connected with actual manu- 
facturing that such jobs are hardly desirable from the turnover and 
profit point of view. It will be in the interest of the designer to 
keep the standard types always in front of him when dealing with 
this kind of special pattern. 


Store Department.—Successful manufacture is necessarily based 
on the smooth operation of the department concerned with the 
supply of raw materials. The materials to be kept in stock have to 
be fixed by the engineers with reference to the nature and extent of 
the manufacture, and a schedule of standards has to be drawn up 
stating the number and quality of the different materials. At the 
same time, specifications have to be prepared giving full particulars 
of the material, the tests to which they have to comply, and the 
limits for their acceptance. 

The variety of materials required excludes the possibility of indi- 
vidual attention to the oscillations of the amounts kept in stock. 
The stores must therefore work on a basis of automatic replacement, 
keeping the idle stock down to the minimum without running the 
risk of not. being able to supply the current demand. This is done 
by fixing maximum and minimum limits of stock, and the limits 
should be revised periodically. For this purpose it is advisable to 
show on the cards, on which the oscillations and the positions of the 
stock are usually entered, the amounts used over regular periods of 
any three months. 

In addition to raw materials a large quantity of the stock consists 
of half or fully finished parts, and this kind of stock can be kept in 
three different wavs :—(1) Only parts which are common to several 
types being built for stock, all other parts being manufactured to 
fill a definite order. (2) A more advanced stage is when in addition 
also parts belonging to individual types are manufactured in advance 
and kept in stock, because of their requiring either a long time to 
obtain the material, or because the machining has to be done with 
special care or with expensive appliances. The windings of the 
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machines would also come under this class. (3) The third stage, 
and the most complete one, is when all parts, without exception, 
belonging to any of the machines manufactured, are kept in stock, 
so that all machines are assembled complete from the components. 
The third stage, of course, is the ideal one, but is only possible when 
there is a large demand for entirely standard and identical machines. 
The usual condition for an average factory would be corresponding 
to stage No. 2, because this combines the advantages of a fairly 
flexible system with minimum expenditure. 

One of the points of great importance in dealing with standard or 
semi-standard machines is that whenever an alteration is required 
in a standard design for any reason. the machine has always to be 
assembled from components, and the alteration must not be done 
under any conditions from a finished machine. Another question 
of importance in the handling of stock parts is to be found in the 
method of allocating the stock to the different orders. This can be 
done either by entering on the stock card a requisition for the number 
of parts to be used for а certain order. and regarding these parts as 
being appropriated for this order whilst they are remaining on their 
shelves; or in removing the parts as soon as requisitioned for an 
order to a different part of the shop where all items belonging to a 
certain order are collected. "The second method has the disadvan- 
tage of requiring an additional handling of the material and of tying 
up parts beforehand and in advance of the time when thev are actu- 
ally required. The expenditure for stock is therefore higher than 
with the other method, but at the same time it is safer. 


MECHANICAL CONSIDERATIONS. 
In dealing with the standardisation of a new line of machines the 
subject can be divided into two sections: one containing general 
measures affecting all sizes. the other dealing with the arrangements 


for making any one machine most suitable for the conditions of 
manufacture already explained. 


General Standardisation: (a) Diameter of Boro. This will be 
fixed as a starting point of the whole line of machines and. will be 
based on the most suitable dimensions to obtain a given output. 
The length of the core will have to be settled at the same time, and 
here the great question arises as to whether there should be one or 
more lengths of cores for each diameter. For continuous-current 
machines where the types of the frame and the number of poles are 
settled beforehand. it is always advisable to have a separate diameter 
for each length unless the manufacture is very small indeed. For 
alternating-current machines, where the same frame can be used for 
two or more lengths of core or different numbers of poles. it will be 
quite satisfactory to reduce the number of diameters and obtain the 
required number of types by having two lengths for each. The 
longer one can preferably be used for a smaller number of poles than 
the narrow one. 

(b) Commutators.—The length of the commutators should be made 
sufficient to carry the amperes corresponding to & voltage of 230, 
with the maximum output allowed for in the standard list. As 
commutators are intended. to be kept in stock as finished articles, it 
will not be advisable to reduce this length when the motor is supplied 
for higher voltages. 


(c) Slip Rings.—The position of slip rings has not been finally 

agreed upon by designers. It would appear that the best position 
would be in a place corresponding to the commutator on continuous- 
current machines, but as the connections between the winding and 
slip rings cannot be mad» in the same simple way. and as there is a 
great chance of dust lodging itself in between adjacent rings working 
with high difference of potential, it appears that it is very advisable 
to fix these on the outside of the bearings and to carry the connections 
through a hole in the shaft. In this way they can always be easily 
cleaned and. inspected and made enclosed or protected as the case 
may be. The shaft lengih between the bearings is not increased. 
a point which is of great importance in view of the very small clear- 
ance between stator and rotor. As a disadvantage must be men- 
tioned that the shaft cannot be extended on both sides as required 
‘sometimes for crane motors. 
* (d) Small Parts.—Small parts. such as terminals. brush-holders, 
spindles, insulating bushes, will be always arranged. so as to be suit- 
able for several types. The terminals will be arranged either indi- 
vidually on small pedesta!s and assembled on any machine to suit 
the current. or else on standard slate slabs, classitied by the current 
which they can carry. The centres of different slabs should be kept 
the same, so that any machine could be fitted with a heavier or 
lighter terminal whenever the winding specification is issued. 

Individual Standardisation: (a) Frame.—The frame. made of cast- 
iron for the sake of quick delivery, should b» shaved in such a way 
зо as to be suitable for use as a semi-enclosed machine. It must at 
the same time be suitable for conversion into a protected machine 
эу the addition of small stamped or perforated covers, which prevent 


the entrance of foreign matter. 


These covers will be of the solid 
type whenever the machine has to be used as enclosed. Two further 
varieties would be the enclosed ventilated " and the '' dust-and- 
gas-proof." The second type in late years has been abandoned 
in favour of the explosion-proof " type, which requires the making 
of an entirely special pattern, and cannot be provided for in the 
standards. The construction of the frame is also affected. by the 
question of the commutating poles, which are often required to be 
added. In machines with fairly large diameters it will be still pos- 
sible to retain round poles, which are the most economical as far as 
weight of copper is concerned. The commutating poles will then 
have to be fixed either on flat facings provided on the inside of the 
shell and bolted on from the outside, or else will be secured by means 
of one large central bolt forged in one piece with the commutating 
pole. In the case of machines where the pole pitch is kept rather 
small. the addition of commutating poles will make the space for the 
winding of the main poles so restricted that it will be necessary to 
adopt a square section of poles, and therefore square field spools. 
The most suitable way to make these poles will then be to assemble 
them out of laminations in а similar way to what is done for the 
poles of synchronous machines. The method of fixing this type of 
poles as well as the commutating poles will then be by machining all 
round the internal cylindrical surface of the shell, and bolting the 
poles to it from the outside. This method will result in a slightly 
increased expenditure on the labour for fixing the poles, due to the 
fact that it is not advisable to cast-weld the laminations in the iron of 
the frame, as is often done for round poles, but it will reduce in its turn 
the charge for fixing the commutating poles as well as do away with 
the cost of making separate pole-shoes, these being punched in one 
piece with the pole itself. A point to be considered in the settling 
of details of the frame will be the advisability or not of having an 
entirely open frame, with bearing of the pedestal type to take the 
place of the protected type machine. 

(b) Bearings.—The recognised type of bearings for small machines 
is the shield " type, in which the bearing itself is fixed on a spigot 
all round the frame by means of bolts. As to the diameter of the 
bushes, both from the customers and from the manufacturers 
point of view. it is advisable to keep both bearings alike, as the 
saving in using а large and small bush is hardly worth mentioning. 
The bushes will be conveniently made of phosphor bronze, as they 
offer the least wear combined with minimum of weight. "They can. 
however, be made in white metal for diameters above 3 in. The 
bolts holding the bearings must be arranged in such a way that the 
bearing can be turned by 90 deg. or 180 deg. when the motor is required 
to be fixed to the wall or ceiling. For this reason it will not be 
advisable to cast the feet of the machine on the bearing brackets, as 
is done by some firms, even if this might result in a alight saving 
in the price of the frame. A great advantage will be found both for 
manufacturing and storing in making the two end shields of the 
machine alike, and this both for alternating and continuous-current 
tvpes. In this case the frame will be made perfectly straight or 
slightly curved to give a pleasant appearance to the machine, and 
the two bearings can be of the shield type of the same outside dia- 
meter as the frame. In another design they are made in the form 
of small dises and the frame is brought down at the two ends to the 
diameter of these discs. Both constructions are equally satisfactory. 
but the first one is very much stronger and affords a much ampler 
space all round the commutator. A similar construction can be 
adopted for three-phase machines, and especially if the slip-rings 
are placed outside the bearings. 

(c) Reduction Gear.—The usual way is to fix a set of bearings cast 
in one piece on bosses provided on the outside of the frame. These 
bosses. however, have to be cast on specially, so that & small stock 
of frames will have to be carried on this account. The best arrange- 
ment from the manufacturing point of view is to fix the counter- 
shaft of the reduction gear on a separate stool fitted with two bear- 
ings and to mount the motor on this stool. A third arrangement 18 
to fix the countershaft on two brackets which are fixed to the outside 
flange of the bearing brackets, and the advantage of construction of 
this kind. would be that the countershaft could be fixed on the 
machine at any time after it has left the shop without requiring any 
structural alteration. 

(d) Spider.—The necessity of adopting a spider in the armature 
has often been debated. There is no doubt that there is some advan- 
tage in having a spider to which to fix the stampings and the com- 
mutator, so that the shaft can be withdrawn at any time; but at 
the same time it must not be overlooked that the adoption of a 
spider carries with it great inconveniences ; for machine with an 
inside diameter of the stampings of 10 in. or less, the addition of à 
spider would mean an extra expense, as the value of the stampings 
which are saved is not sufficient to balance the expense in material 
and labour in making the spider. Also in smaller types the thickness 
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each diameter. All the mechanical details such as bearing, founda- 
tion plates, guards, and terminals provided for the continuous- 
current machines, can be easily worked in to suit the alternating- 
current machines. 


- m 


of the centre boss of the spider will become so small that it will be 
hardly possible to make it in cast iron satisfactorily and will neces- 
sitate making it in steel. The ventilation of the stampings of the 
armature will be particularly handicapped by the presence of a 
spider, and the diameter of the commutator boss will also be increased 
to admit its being mounted on to the extension of the spider, so that 
there will be hardly any space left for ventilation. From the manu- 
facturers' point of view no spider should be used up to an inside 
diameter of stampings of 10 in. 

(e) Terminals.—The position of these requires some consideration. 
The best solution would be, no doubt, to have a special recess cast 
on one side of the machine апа to protect by means of a cast-iron 
cover the terminal board in this recess. This, however, means that 
the position of the terminals will not be flexible. The fixing of the 
terminals on the top of the machine either interferes with the 
position of the eve-bolt. or makes the terminals come on a horizontal 
line, or at the bottom, if the machine is fixed to a vertical wall or to 
a ceiling. Some makers have selected the top of the bearing shield ; 
even this position. however. might be unsuitable if the space where 
the motor has to be placed has very restricted headroom. The 
solution will be found by using independent terminals fixed to small 
pillars which can be mounted, as а standard way, either on the top 
or on the side. and which can be shifted without great difficulty 
whenever a special occasion demands it. Another method which 
has been adopted very often is not to have any fixed terminals at all, 
but to end the leads into loose split sleeves, shaped. so as to build a 
sweating socket for the cables of the supply. After connecting up. 


ELECTRICAL CONSIDERATIONS. 


Most of the arrangements explained previously are really limita- 
tions of the freedom in the electrieal design. "They are, however, 
necessary for the economical production of the machines and have 
been recognised as such by all makers. Thus the adoption of two 
lengths of core for each diameter is no doubt a disadvantage from a 
purely electrical point of view, as for each output, strictly speaking 
there is only one diameter and one length which will give the best 
proportions; When using & long core as required for laminated 
poles, it will be found again that this is not quite as satisfactory as a 
round core, but if in order to obtain a suitable ratio to give the 
room required for round poles one had to go to the expense of adopt- 
ing a much larger diameter, there is no doubt whatever that the 
little sacrifice in the electrical design will be fully repaid in the 
cheapening of the production of the machine and in increasing its 
field of application, apart from the fact of a better efficiency obtained 
with the machine of smaller dimensions. In alternating-current 
machines the inducement to use long cores would be larger than for 
continuous-current machines, but the effect of the length of core will 
have to be eccurately investigated on account of the altered condi- 
tions of the leakage. "This will, however, be met best by adopting 
machines with long cores for fewer poles, and narrow machines for 
low speeds, as they have necessarily shorter pitch. 


each sleeve is insulated by itseh bv means of a tube slipped over it. 
and the three or four cables are punched together into one group. 


which can be protected either һу a large conduit pipe or any similar 


appliance, This method can be also adopted with advantage with 
totally enclosed. explosion-proof motors, the only alteration being 
that instead of using bushes at the point where the cables leave the 
frame, it is necessary to use gas-tight glands. 


(f) Brush-holders.—These lend. themselves better than any other 
The opinions of users are divided 


part to thorough standardisation. 
very much between two classes: i. e., the one in which the brush- 
holder is tightly gripped at the end of a long arm hinged on a spindle. 


and the other in which the carbon is free to slide between two guiding 


surfaces carried rigidly from the current-collecting gear. It will, 


therefore, be advisable to arrange for both types of brush gear to be 


exchanged for one another whenever required. 


Standardisation of Large Machines. — The general standardisation 
of large units cannot be carried out to the same extent as for the small 
units, on account of the fact that only a few of these types are usually 
required, and that the specifications for these vary to a very con- 
siderable extent. It is, however. quite possible to institute a system 
of sizes independentlv of any particular output, and to select the 
most. suitable size out of this series when estimating or when execut- 
ing any order to & specification. 

The stampings for these machines will be conveniently made in 
sectors, and for this purpose the periphery will be divided into six, 
eight. or 12 equal parts, and a standard set of blanking dies will be 
provided for these. In settling the dimensions of the frame one 
could keep the flux per pole practically constant. or increasing very 
slightly only. and increase the number of poles in proportion to the 
diameter. This practice is quite suitable for slow speeds, as used by 
Continental makers, but has the disadvantage of giving too many 
bars on the commutator when using lap winding. It will therefore 
be advisable, in order not to obtain machines which are too light for 
large outputs, to increase the flux per pole at the same time as the 
number of poles. The line of commutators will also be settled 
independently of any output or current. The diameters will be 
fixed with gaps of 3 in. to 5 in. in between, and an average length of 
ft. will be taken corresponding to about 300-400 amperes рег 
spindle. The bearings will also be fixed in standard sizes in steps 
of 4 in. in the diameter. They will be about 23 diameters in length, 
and will be fitted with automatic ring lubrication. | 

Another considerable item when dealing with large machines is 
the bed-plate. The patterns for these can be reduced greatly by 
settling on standard sections, and making up the bed.plates in а 
square with round corners, and cutting it up at right angles into four 
parts, so that four patterns of the four corners are obtained. By 
fitting distance-pieces of suitable length bed-plates of any dimen- 
sions can be obtained with very little expense. 

For large alternating-current machines a similar system of stand. 
ardisation can be adopted. A line of diameters is settled upon, but 
in this case more latitude is allowed on account of the possibility of 
varying the length of the core without affecting the pattern of the 
frame or of the magnet-wheel. On account of the varying number 

of poles to suit the various frequencies and speeds, it will not be 
advisable to make complete dies for the stampings of the stator, 
but it will be more suitable to arrange independent cutting dies for 


The stampings of the continuous-current machines should be 
arranged for one, or at the maximum two numbers of slots only, and 
these can be provided with such a wide range of windings as to cover 
al practical requirements. The fixing of the windings for the 
different outputs should be done by starting from the best possible 
average output of the machine, and by systematically trying all 
possible combinations of coils in the slots, without alteration to the 
number of commutator bars. The armature coils must, of course, 
be wound in such а way that the same coil can be connected up in 
wave or “‘ lap” winding, according to the requirements. The 
question of stocking complete armature coils suitable for standard 
winding is a difficult one to settle, as a stock of this kind has only a 
limited life. 'The tape covering after being varnished becomes 
oxidised and brittle, so that it would be impossible to place the coils 
in any slot even with the greatest care if the coils have been made 
many months beforehand. As at the same time as a certain amount 
of stock must be at hand to give quick deliveries, it is important to 
regulate this stock as closely as possible to actual requirements. 
When using bar winding, and especially in large machines, a series 
parallel winding of the armature offers the greatest attractions from 
a standardising point of view, because it makes the numbers of bars 
in the commutator practically independent of the flux of the machine. 
The bad experience of several designers with this kind of winding 
has, however, greatly reduced its use, although lately it has been 
reintroduc:d in connection with a special system of balancing. 

In fixing the winding of two or three-phase machines, a suggestion 
has been made very often of the possibility of leaving the coils dis- 
connected, so as to obtain a winding suitable for a large number of 
voltages by grouping together the poles in one or more parallel 
circuits, also by bringing out both terminals of each phase and con- 
necting them up, on receipt of the order, eitherinstar ormesh. Both 
suggestions are correct, but it will be found in practice that they are 
only suitable for exceptional cases because the stocking of a motor 
which is not completely wound is not a satisfactory arrangement. 
The best solution under the circumstances appears to be to wind 
rotors completely for a given number of poles and stock the motors 
in al! the components without winding the stator. 


POST OFFICE TELEPHONE CABLES. 


At the last meeting of the Physical Society when Prof. J. Perry, 
F.R.S., read a Paper“ on Telephone Circuits," considerable interest 
was aroused by the remarks of Major O’Meara and Mr. A. W. Martin 
in connection with the Post Office Telephone cables. These remarks, 
which we give below, should prove of no little importance to telephone 
engineers. 

Major O'MEARA said: I have to thank Prof. Perry for his very 
interesting and useful Paper, and I wish to assure him, on behalf of 
very large body of telephone engineers, that we much appreciate the 
assistance which he and other mathematicians have rendered to us 
by their mathematical statement of our case. We feel that these 
equations are of the same value to us as the compass is to the mariner. 
The only question we were in doubt about was whether all the forces 


TA brief abstract of this Paper appears elsewhere in the present 
issue, in our account of the Proceedings of the Physical Socicty.— Eb. E. 
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that come. into play, had,been equated. We consequently made a 
preliminary investigation of the manner in which the equations had 
been built up, and this convinced us that certainly the most important 
of the forces had been introduced into the equations. Some of us are 
responsible for the expenditure of large sums of public money, and 
the fact that we have something reliable to guide us in making our 
recommendations has removed a considerable amount of our anxiety. 
As a matter of fact, at the Post Office we have for some time past 
actually applied the formule, and have obtained a considerable 
amount of success with them, so far as the introduction of loading 
coils is concerned. For instance, a short while back the question of a 
new cable between England and France was under consideration. I 
had seen it stated in foreign technical journals that the formule for 
** loaded " cables did not apply to the case of conductors covered 
with gutta percha, owing to the very large electrostatic capacity 
introduced, and the peculiarities of the insulation. Although I had 
faith in these formule, still I felt that a practical experiment would 
remove all doubt, and in consequence we arranged an experiment with 
some old No. 7 gutta percha insulated wire i. e., copper wire weighing 
40 lb. per mile, covered with 50 Ib. of gutta percha per mile—which had 
a resistance per loop mile of 44 ohms, and an electrostatic capacity, 


A. Loaded at 
3-2 mile points 


/i of Loop under test, 


10 80 40 50 tO 
Equivalent Mileage of Standard Cable. 


Fic. I.—AlR CoRE Coirs. 
Circuit Details. Coil Details, 
Conductor: 100 16е. per mile | Effective Resistance : — 
Mean resistance 18e per mile of loop Whole coil ; steady, 110% 
K = 0:055 mfd. „ „ 17% „ "EET 790 ~ 15°44 
L=w001 henry ” „* 9 o» m А 2,000 м 49799 
Inductance :— Whole coil: 100 millihenrys. 


wire to wire, of 0-13 mfd. The gutta percha wire was immersed in a 
tank, and experiments were conducted on lengths varying from 15 to 
105 miles. We did not design special coils, but made use of some 
already in stock. These coils had an inductance of 83 millihenries, 
and a resistance of 13-4 ohms at 750 periods per second. Admittedly 
the coils were not the best for loading this particular type of cable. 
Having decided to place these coils at 1} miles interval, that is. to 
insert 55 millihenries per mile, we calculated the attenuation constant 
which would result. It worked out at 0:0427 per mile. When the 
coils were inserted, and the experiment completed, the observed 
attenuation constant, was found to be 0-0419 per mile. From this it 
will be seen that the calculated and observed results practically 
agree. The information thus obtained enabled us to deal with the 
question of the new submarine telephone cable, and the various manu- 
facturers were invited to tender for th» supply of a cable having an 
attenuation constant per mile of loop of 0:0147. One firm guaranteed 
such efficiency by the insertion of coils, one nauti-al mile apart in 
the cable. The coils have a resistance of slightly less than 6 ohms, 
and possess an inductance of 0-100 henry at 750 periods per second. 
'The cable has been manufactured, and tested, the actual observed 


attenuation constant is rather less than 0-0140 per mile,’so that this * 


again proves the value of the formule. The new telephone cable 
consists of 160 Ib. copper wire, and 300 lb. gutta percha per mile, 
It has a conductor resistance per loop mile of 12-5 ohms (exclud- 
ing the coils), and a wire to wire capacity of 0-12 mfd. per mile. In 
an unloaded state, the attenuation constant of this cable is 0-045 
per mile. Ап officer of my staff is here, who has conducted tae 
experiments personally, and I.think members would prefer to hear 
the results of these from himself. I might mention that the 
question of leakance is certainly of very great importance. It 
was owing to the very large part that leakance played that our 
first experiments were not successful. In America they have com- 
тепсей to load aerial wires, and so large a part does this leakance 
play that in that country telephone engineers have been obliged to 
abandon the use of glass insulators, and substitute the highest grade 
of porcelain insulators to meet the difficulties which have been ex- 
perienced, owing to an insufficient allowance for the part this factor 
plays. Ifear that in no case can leakance be neglected, whether 
aerial or underground conductors are used. Е 
Mr. А. W. MARTIN said: Most telephone engineers in this 
country and America consider that a circuit should be capable of 


Loaded at 
| 4:3 mile points. 
| , 
E» | 
/ 
Loaded at 
1-1 mile peints 


Li / 
AW. Loaded at Ж 
/ |/ 3:2 mile points 


Mileave of Loop under Test. 


50 


Еа. 2.—InRoN Core Colts. 
Circuit Details. 
100 Ibs. per mile 
Mean Resistance 18” per mile of loop | 
K=0°055 mfd. 
L- 0:091 henry 


Coil Details. 
Effective Resistance :— 
Whole coil; steady, 3:5« 
199 ~ 574 
„ „„ 2,000 со 15-09 
Inductance :—W hole coil; 133 millihenrys. 
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transmitting currents of frequency varying from 100 to 2,000 
periods per second in order that good clear speech may result, but 
for attenuation some take 750 and others 800 periods per second 
as a mean value. 

Where lq and kq are great compared with r and s respectively, 


earn) and putting s=0, then 12 p 


The question is not whether s=0, but whether the ratio of s to k 
may be regarded as zero, since both are very small quantities. In 
practice s/k is found to be far from negligible when inductance is 
placed in the circuit. When r is high compared with 27 no great 
error is made by writing TP 

g-h-wXkKqr|2, o.. © (1) 
but as lin cable loops is never less than 0-001 it cannot be 
neglected except, say, when r exceeds 50 ohms. A more accurate 
formula is obtained by merely writing s=0 in cases where ѓо is not 
great compared with r, in which case we get 

7 a = зщ VHT Id). (2) 


99 99 


The following table will show what difference is obtained, as r 


as i 


EX 


o 
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becomes small, in the values of g and h according as they are cal. | noted that they only offer an effeotive resistance of 5:4 ohms for 


culated from equations (1) or (2):— 133: 5 © {һе ваше frequency. As the quality of the 
speech transmitted over circuits loaded with the one type of coil 
l, per = Я loop, peered урар cables, i millihenry. is quite as good as that transmitted over circuits fitted with the 


other, and as so-called iron-core coils introduce less resistance 


^ »: aerial lines (copper) 5:2 to 4: * millihenry. 
— — . . '. for а given inductance than do air.core coils, the former is the 


) 9 P mile | A | From (2). | better type of coil. 

Ce SNR D NR Е Observed It isonly proposed to comment upon the resulta shown in Fig. 2. 
p" Н | | ! h. The intercept between the origin and the point at which any curve 
йай. cant! henry. g=h g. | h. ` ghh cuts the abscissa is generally taken as representing the terminal 


loss due to the apparatus. The true equivalents of the loaded lines 
would, of course be obtained by drawing curves through the origin 
parallel to those shown in the figure. If this be done and the 
attenuation constants per mile be determined from the slopes of 
the curves, they w.ll be found to be as shown in column 3 of the 


88 . 0'060 0-001 | 0105 0108 | 0102 106 225 
88 0054 0001, 0109 0112 | O106 106 | 010 
18 | 0056 0001 0050 0057 | 0045. 132 | 0046 

0065 0001 ' 0044 0054 ' 0036 150 | 0037 


| , | 


When indurtance L with resistance R is placed in leak, and 
assuming that R be small relatively to Ly, the impedance takes 
the place of ordinary insulation resistance, and is practically equal 


35 45 100 100 45 35 


Mileage оу Locp wilr Test. 


Terminal Transformers 
Fio. 3. 


to Lg. The transmission efficiency of the whole circuit for low tele 
phonic uencies would be greatly impaired; there would also be 
an appreciable C*R loss in the leak coils. The ordinary paper and 
wax insulated thin lead foil plate condenser offers resistance to 
the transmission of high-frequency currents, and the insertion of 
such condensers in a telephone loop would be accompanied by a 
СҚ 1088. 

A circuit tuned to a particular frequency would be useless for 
telephone working, but may prove of value telegraphically. Results 
show that the length of circuit over which speech is commercially 
possible may be increased 3:7 times by coil loading on the Pupin 
method. А very large number of experiments have been per- 
formed in connection with the loading of cables, but in all 
probability the most interesting will be those made upon the 
18 ohm per mile of loop cable, which Prof. Perry mentions 
in his Paper. The cable is 38°5 miles in length, contains 28 


A 20 30 40 50 


Equivalent Mileage of rang du 


Circuit Details —Oonductor : 401b, per а R= 14e per mile loop. K=0: 18 mf. 
por wile loop. L=0°001 henry per mile loo 
Coil Detaila.—R = 13*4e at 750 ^v, L=s3 mh. Coils at 1-5 mile points 


Fid. 5. 


following table, the procedure being as follows: Take the 2-I mile 
spacing. It will be found that, excluding terminal loss, 200 miles 
of loaded circuit is equivalent to 23 miles of standard cable, If the 
attenuation per mile for standard cable be 0-103 at 750 , then 
that of the loaded loop will b» 23 x 0°103/290=0-012 per mile. 


— — ey 


Attenuation Constant at 


3 Loaded U. G. Unloaded U E Coils spaced 750 œ per mile. Coils per | 
5 ee VIAE A apart. B oe wave at Articulation. 
126 aa pesce Miles. | 2,000 о . 
Sum of separate measurements = 31:0 m. s. e. Calculated. | Observed. | 
Measurement from Aerial end 990 „ | || 353 
,, » U.G. „ —!99 „ 1 1 | 0011 | 0:013 56 i Very good. 
21 0012 | 0012 40 Very good. 
Aerial Unloaded U.G. | Loaded U.G 52  , 003 Q012 55 Good. 
- em em que «р» Gu Gu ue e. е 4: 3 | 0:014 f 0:014 2:8 Bad. | І 
—--12-6---- “= ---7-§---- --44:8- -— Unloaded 0:002 0-045 


| е0 р eee 


Sum of separate measurements — $19 m. s. e. 
Measurement from Aerialend —29'9 „. 
ñ „ Loaded „ =319 „ 


NorE.— The 14:8 m.s.c. for the loaded line includes 5:8 m, terminal losa. 
Fic. 4. 


The calculated results given in column 2 [are obtained | from 
h= (r+) Vv" where s/k is taken as a constant = = 80. | eas 


No reliable method has yet been made known for determinin dii 
value of s and k for high frequencies, and the constant 80 is merely 
a value which has been found to fit all cases where so-called iron 
core coils are used. It will b» noticed that the calculated’ and 
observed results agree most closely for the 2:1 and 3:2 mile spacing. 
It is generally accepted that there must be rather more than я 
coils per wave-'ength at 2,000 . The results, so far as árt: zculation 
is concerned, are also given in the table, and it will b» noticed that 
where the number of coils per wave at the above-mentioned 


pairs of wires, and by joining pairs in series to and fro in the 
cable long lengths of circuit were made up. A switch was arranged 
so that a telephone circuit could be completed through the cable 
under test, or through an adjustable standard cable, the attenuation 
constant per mile of which is known to be 0:103. The amount of 
standard cable through which the same volume of speech is obtained 
as through the length of circuit under test is called the standard 
cable equivalent of the latter. Knowing the attenuation constant 
of the standard cable it is, of course, easy to deduce that of the | frequency exceeded three, ths quality of speech was satisfactor 
circuit under test. but where it was less than this number it became bad. The 
Some of the loops were loaded with air-core coils, the electrical con- | articulation was, indeed, so inferior that the circuits were unfit for 
stants of which are shown in Fig. 1, where also the results obtained public use. The coils have actually been left in the circuits а6 8: 
for different spacing of the coils are shown. It will be noticed that | mile intervals, since this is the most economical arrangement having 
these coils offer an effective resistance of 15:4 ohms for 100 millihenries regard to cost and the improvement obtained. It wilt be noted’ that 
at 750 periods per second, but referring to the so-called iron-core | with this spacing the treated circuits are about. 3 7 times as 5001 
coil, the electrical constants of which are given in Fig. 2, it will be аз th» sam? loops unloaded. 1 
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' Experiments were also made to determine tho eflect of tapering 
the inductances towards the end of the loaded circuits. The 
devices used are shown diagrammatically in Fig. 3. In the first 
test the inductance was reduced from 100 millihenries per coil to 45 
and 35 respectively at each end. In the second, the coils in the 
circuit were all of the same value, but at the ends of the circuit 
short artificial unloaded cab!es were placed. In th» third. the loaded 
circuit was terminated by on» col of a transform:r. The general 
experience was that although any оп» of thes» devices was beneficial 
upon a short length of loaded line, inasmuch as it reduced the 
terminal loss, no good object would be served in providing them at 
the ends of lengthy loaded underground trunk lines, because these 
are normally subject to extension by unloaded loops, such as junc- 
tions and subscribers! circuits, which themselves act as terminal 
tapers, The details of one experiment are given below :— 


Standard Cable ; Termini Lou 


Length of : | 
Loaded Circuit, | Equivalent ot in Miles of | Type of Coil. 
Miles. 0 Standard Cable. 
с AS CES 
77 i 40 0-9 | | Air Core 
5:5 Nil. | 
Nil. 58 | 
2:0 57 
77 40 1:9 Iron Core. 
5:5 10 
| 7:5 Nil. 


Ав а matter of interest it may be stated that if a length of loaded 
line be placed between two lengths of unloaded circuit, the standard 
cable equivalent of the three lengths in series is always found to be 
equal to the sum of the equivalents of the parts excluding the ter- 


Miles, o/ Loop under Test, 


Equivalent Mileage of Standard (Cae, 


Fig. 6. 


Length, 1°78 miles, Type, 4 quads + 12 pairs. Copper, 2 mm:. Iron, I layer, (37 ann, 
wire, Loop resistance per mile 2761 ohms Wire to wire capacity per mile — 's mids, 
Inductance per mile unknown, 


minal loss which exists when the loaded circuit is separately mea- 
sured. Fig. 4 shows the results of two experiments; m.s.c. repre- 
sents miles of standard cables. The results of an exveriment made 
upon gutta-percha covered wires are given in Fig. 5. as well 
as the unloaded circuit and coil details. Major O'Meara has 
already pointed out that the calculated and observed results ob- 
tained in this case are in close agreement, and he has also stated 
that the success met with in this instance enabled the Post Office 
authorities to foretell what improvement would be obtained by the 
proposed loadings in the new French cable. In connection with 
the experiment on the gutta-purcha covered wire, however, it may 
be mentioned that the 105 miles experimented upon was divided 
into two practically equal lengths, one part being much lower in 
insulation resistance than the other, the lower value being of the 
order of 2 megohms per mile. Хо difference in the transmission 
efficiency of the two lengths could be detected. Great claims have 
been made in connection with the transmission efficiency obtainable 
from loops, each conductor of which is covered with one or more 
lavers of fine iron wire. Some tests have been carried out on this 
type of cable. One example is as follows: Cable length =20 km.; 
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conductor area -S sq. mm.; iron covering —three layers of 0'2 mm. 
diameter wire; dielectric — paper; resistance of loop 4 ohms 
kilometre; electrostatic capacity of loop— 0:040 mfd. per kilometre. 
Assuming the inductance between the two wires óf the loop, in the 
absence of the iron, to be 0:001 henry per mile, the calculated attenua: 
tion constant per mile would be (without iron) 00189; the measured 
value was 0-0114, sothat the improvement dueto the presence of the 
iron would be in the neighbourhood of 60 per cent. The results of 
another test upon a different cable are shown in Fig. 6. In this 
case the attenuation constant per mile as calculated, assuming the 
iron to be absent, is 0:0648. The observed is 0:0406, which again 
indicates that the iron increases the efficiency only about 60 percent. 
Results of the same order were also obtained on similarly constructed 
cables where gutta-percha was used as an insulating medium. 
Although the improvement with conductors of 2 sq. mm. sectional 
area is only 60 per cent., it may be possible with thistype of load- 
ing to obtain 100 per cent. improvement with smaller conductors. 


SHORT-CIRCUITING OF LARGE ELECTRIC GENE- 
RATORS AND THE RESULTING FORCES ON 
ARMATURE WINDINGS.* 


BY MILES WALKER. 


Summary.—The Paper deals with the currents which flow when 
large electric generators are short-circuited. Oscillograph records are 
given, showing the current which flows when a 5, 500 kw. generator is 
short-circuited at ite terminals. The forces operating on armature 
windings are approximately calculated, and the methods adopted by 
various designers to support armature windings are illustrated. The 
phenomena accompanying the short-circuiting of direct-current gene- 
rators and rotary converters are also considered, and oscillograms are 
given showing the current on short-circuit and the volt age rise across 
the circuit-breaker. 


ALTERNATE-CURRENT GENERATORS. 


Value of Armature Current on Short-Circuit.—If the armature of 
an alternator of ordinary regulating qualities is short-circuited while 
it is at rest, and the machine is then run at full speed and fully 
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excited. the current inthe armature will not rise to more than 23 or 
3 times its full-load value. The reason of this is that the current 
lags almost 90 deg. behind the phase position of the pole-centre, and 
it demagnetises the poles, This current would not be sufficient to 
bri g into play апу serious forces on the armature winding. But 
if an alternator while running at ful! speed and fully excited is 
suddenly short-circuited at the terminals of the armature, the cur- 
rent may rise to more than 20 times its full-load value, since there 
is no time in the first 1/100 part of a second for the field to be 
demagnetised. The rate at which the current rises is determined 
by the self-induction of the armature winding. and it is also to a 
certain extent affected by the distributed capacity between the 
winding and the frame. In considering the self-induction which is 
effective immediately after a short-circuit, we must take only that 
part о! the self-induction of the armature winding which is due to 
the flux leaking between armature and field windings. The rate of 
the rise of the current is at first but little affected by the change of 
* Abstract of a Paper read before the Institution of Electrical Engi- 


neers yesterday, and before the Manchester local section on Tuesday 
last. 
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magnetic flux through the field magnet. because as the current in 


the armature rises, there is an eddy current in the pole-face. or 
even in the field winding itself, which maintains the flux from the 
pole almost at its full value. 

Now, the magnetic flux which leaks across the armaturc slots and 
around the end connectors due to full-load current is often in turbo- 
generators only 5 per cent., and sometimes only 3 per cent., of the 
total flux from the poles, so it comes about that the rate of rise of 


the current in one of the phases which happens to be near its maxi- 


mum E.M.F. at the instant of short-circuit would, if the pole-flux 


zero at full load.* 
self-induction of the path of the eddy current in the pole is negli- 
gible. In practice, these quantities must be taken into account. 
Rate of Rise of the Current.—Let us consider the case of а 5,500 kw. 
three-phase generator with four solid salient poles and running at 
1,000 revs. per min. The total flux per pole amounts to 78,000 
kilolines; there are 27 conductors per phase per pole, and the in- 
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when multiplied by the ratio of transformation, appears from the 
result of experiment to have a value equal to about 2-4 times the 
coefficient of self- induction of that part of the armature winding 
which lies opposite the pole. We therefore have the leakage J, + J 
as the main controlling factors in determining the rate at which the 
current c in phase A begins to rise; taking l, +l, in the above case 
to be 2-12 kilolines per ampere. the rate at which the current, would 
begin to rise is 800,000 amperes per second. 


Аз the pole moves around from the position shown in Fig. 1 the 


| } _ eddy current moves along the pole face as though it were a reversed 
were constant. be 20 or 30 times as great as the rate of rise from 


This, of course. assumes that the resistance and : 


reflection of the current in the phase-band A mirrored in the face of 
the pole, and shortly after the corner of the pole has left phase A there 
is an eddy current in the pole face down one side and up the other, 
which tends to keep up the flux in the pole against the strong demag- 
netising current in phase A, which is now in the best demagnetising 
position. In a polyphase machine the cross- magnetising and the 
demagnetising effects occur at the same time, but in Fig. 1 we have 
only considered phase A. 


C 


Current scale; 1cm.-10000 amperes 


Time scale; 20cm. «I second, 


Fig. 2.—OSCILLOGRAPH RECORD OF ARMATURE CURRENT WHEN AN ALTERNATOR IS SHORT-CIRCUITED. 


stantaneous value of the E. M.F. generated in phase A at the moment 
when the pole is in the position shown in Fig. 1 is 9,000 volts. The 
resistance of phase А is 0:056 ohm. The magnetic flux Ii, which 
leaks across the slots and around the end windings of the machine 
when 1 ampere passes in phase A, amounts to 6:2 kilolines per pole. 
For full-load current —288 amperes (= 405 amperes maximum)—the 
leakage therefore amounts to 2,500 kilolines, or 3:2 per cent. of the 
total flux per pole. 

Now let phase A be short-circuited at the moment when the pole 
is in the position shown in Fig. 1. Ав the current rises it will not 
only set up leakage /,, but it will create a magneto-motive force in 
all such paths as m. m threading through the path of the iron pole. 
As soon as any flux begins to ,row in the path m.m it immediately 
produces a current in the pole-face of an amount almost equal to 
the total current in the phase-band А and opposite to it in direction. 
In the case in Fig. 1. with counter clockwise rotation of the N pole, 
the current in the phase-band A will How towards the observer from 


If instead of a solid pole we have a lamineted pole, the resistance 
of the path for the eddy current is very much higher, but it is found 
that the exciting current in the winding is increased at the instant 
of short-circuit, and takes the place of the eddy current in keeping 
the value of the pole flux nearly constant for the instant after short- 
circuit. By the time that the pole S comes under phase A the eddy 
currents are beginning to diminish, so that pole S is not as strong as 
pole N was. Though the current may fall under the influence of 
pole S. it does not always cross the zero line, but rises again under the 
influence of the next N pole. so falling and rising, and describing a 
waving line which keeps its mean value above the zero line for several 
alternations. It may be said that at the instant of short-circuit a 
direct current is generated in the winding which is maintained by the 
self-induction of the winding and slowly killed by the resistance. 
Superimposed on this direct current is an alternating current gene- 
rated by the passing of the poles alternating N and S, and at the same 
time gradually growing weaker as the eddy current in the pole face 
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Showing the Different Behaviour of the Short-Circuit Current depending on the Particular Instant at which the Switch is Closed. 


thefpaper; the’eddy current in the pole will flow from the observer 


towards the paper. The return path for this eddv current will be 
along the sides of the pole and back along the face of S poles. This 
current opposes the creation of flux along the path m, m. so that the 


flux cannot grow at a greater rate than is just sufficient to generate 


the eddy current against the opposition of the resistance and self- 
induction of its path. As the flux along m. m grows it will set up a 
back E.M.F. in phase А. so that the effect will be just as if the resis- 
tance and self-induction of the eddv current path in the pole were 
transferred to phase A. The value of the resistance and coefficient 
of self-induction of the eddy-current path in the pole would be diffi- 
cult to calculate in any particular case. but in the case considered 
below the coefficient of self-induction (the more important term). 


— 


In order to simplify matters the tigures given in the Paper for the 
flux per pole are reduced to allow for the "breadth coetticient. The 
leakage flux is treated in the same way. 


or in the exciting windings grows weaker. After а few seconds the 
poles become normally excited and the current sinks to two and а 
half or three times its full load value. 

In order to ascertain the instantaneous value of the current in the 
armature at the time of short-circuit some records were taken on а 


. Duddell oscillograph fitted with a cinematograph film. Fig. 2 shows 


one of these records taken on a machine of the type shown in Fig. 1. 
The curve V shows the voltage before the short-circuit. which in this 
case is 3.900 virtual. the maximum point being 5,700 volts. At the 
instant of short.circuit the voltage at the terminals of the machine 


falls to zero and the current curve springs into being; the highest 


| 


current recorded was 3,100 amperes. It will be seen that it rises 


| to such a high value during the first half of а cycle that the pole 


. ferent scale. 


which passes during the next half cycle is hardly sufficient to bring 
it to zero. Figs. 3, 4 and 5 show the current curve drawn to a dif- 
Figs. 3 and 4 are interesting because they show the 
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effect due to the capacity of the winding. At the instant of short- 
circuit the current appears to rise almost perpendicularly and sink 
again in less than г, of a second. It then rises on the curve which 
we have already considered, that curve being more or less distorted 
by an oscillation due to the capacity of the winding. It does not 
appear from these curves—which were obtained when the machine 
was short-circuited at à maximum of 7,000 volts—that the rush of 
current due to the capacity of the winding is greater than the current 
shown by the peak of the smooth wave; but it may be that under 
certain conditions and at higher voltages this condenser current may 
rise to a higher value than the armature current restrained by its 
resistance and self-induction would reach. The capacity of one phase 
of the winding to earth was only 0-028 mfd. The maximum voltage 
to which the terminals were charged in the experiment illustrated 
in Fig. 5 was only about 4,000 volts. The voltage to earth may be 
taken as varying at different points of the winding from О at the star- 
point to 4,000 volts at the terminals. The stored energy under these 
conditions would only be one-third of what it would be if the whole 
winding were charged above earth. This stored energy would be 


about 0-075 joules— i. e., not sufficient energy to do much harm to 
the coils. 


of these experiments. It was noticed that the instant the oil switch 
was closed, which connected the terminals of the armature together. 
a ring of flame appeared at the ends of the field magnet. This flame 
was the more mysterious because the field magnet was flanked with 
a heavy bronze end bell at each end, and the ring of flame appeared 
on the face of this end bell. and had a diameter about 4 in. less than 
the bell itself. On inspection it was found that the bolts, at a distance 
of 2 in. from the circumference, which held the bell to the field 
magnet. were pitted where they pressed upon the bronze. The 
explanation appeared to be that the eddy current in the pole face 
was во enormous that in passing to the end bell on its way to the next 


pole it made an arc between the bronze bell and the steel bolts. No 
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Fic. 6.—BARREL WINDING OF STATOR SUPPORTED BY INTERNAL Rise oF METAL 


BOLTED TO BRACKETS. 


one. without seeing it, would have believed it possible. The value of | 
the eddy current can be roughly calculated. because we know that it is | 
almost equal to the current in the armature wires multiplied by the - 
number of wires opposite the pole face—in the case of these experi- 
ments about 150.000 amperes. 


Behaviour of Exciting. Current. From experience with other 
machines, one would have expected the field current to rise after 
the short-circuit. In the experiment on the machine with solid poles. 
however, the effect was reversed. The field was excited from 
separately driven exciters feeding bus bars at 125 volts, the current 
being controlled by a rheostat. The current before the experiment 
was adjusted to 70 amperes. For a moment after the short-circuit 
it remained almost stationary. and then quickly fell until it was only 
about 20 amperes. It then rose above its normal value. and it was 
not until after 7 seconds that it fell again to 70 amperes. The ex- 
planation of the decrease in this case appears to be as follows: At 
the instant of short-circuit an eddy current is produced in the solid 
metal of the pole itself and this screens the field winding from апу 
inductive action during the first second. The eddy current is pro- 
duced on the surface of the pole. but gradually sinks into the body 
of the pole; the path of the current has now a coeflicient of self. 
induction which is fairly great as compared with its resistance, 
because the magnetic lines produced by the eddy current lie in short 
closed. paths in the iron of the pole. This eddy current in a path 
of such low resistance and high self-induction can easily subsist 
several seconds after the armature current has settled down to a 
small value. Thus, after the powerful demagnetising effect of the 
armature is removed. the magnetising effect of the eddy current 
still exists, and as it sinks into the body of the pole it takes the place 
of. or assists for the time being. the normal field current. causing this 
current to sink in value. In the course of time the resistance of the 
path kills the eddy current and the field current rises again. 


| 
Eddy Currents in the Pole. Two interesting phenomena arose out 
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This effect does not occur in a laminated pole. The demagnetising 
effect of the armature causes the field current to rise at the instant 
of short-circuit. 1f à copper damper is placed on the surface of the 
field magnet the eddy current appears mainly in this. and the field 
winding is screened more or less according as the resistance of the 
damper is less or more. In one case, where а 1.000 kw. turbo-gene- 
rator was short-circuited at full voltage, sparks were seen between 
certain parts of the metal of the damper which did not make perfect 
contact, showing that it is very necessary when dealing with the 
enormous currents which appear in a damper of this kind to see that 
the joints in the metal are made with the utmost care. 


Forces on the Windings.—The study of the instantaneous currenta 
which flow when an alternator is short-circuited is important on 
account of the great forces which they bring into play upon the 
armature windings, and these forces are much greater in the case of 
turbo-generators. The reasons for the difference in this respect 
between low-speed machines and turbo-generators are as follows: 
In the first place. the high-speed machine has comparatively few 
poles. and therefore the ampere-turns per pole are very much greater, 
whilst the force is proportional to the square of the current. Secondly, 
the span of the coils in the engine-tvpe machine is very much shorter. 
Then, again. the magnetic flux leaking across the slots and around 
the end windings bears a much smaller ratio to the total flux per pole 
in the case of many turbo-generators than it does in the case of engine- 
type machines. This consideration. as we have seen above. is one 
that determines the value of the current on short-circuit. The 
troubles experienced in earlv turbo-generators were. no doubt, partly 
due to the disinclination on the part of the designer to bring the high- 
tension winding very near to metal clamps. - | 

The work of the destructive forces in the case of short-circuit is 80 
startling in its nature that one wonders at times if materials retain 
their ordinary mechanical properties when subjected to these sudden 
E.M.F.s. Experiments were made on an insulated coil to see what 
bending forces it would stand without destruction. The experiments 
were made on the coil when it was cold, and it was found 
that the stiffness of the coil was very much greater than 
the calculated stiffness, taking into account the copper 


— — conductors only, showing that the coil derived a great 


part of its strength from the insulation. This is interest- 
ing. because one does not ordinarily expect insulation to 
have very great mechanical strength. It would have 
been better had the test been carried out with a warm coil. 

Switching in Out-of-Step.—lf two similar alternators 
running at full speed and fully excited are thrown in 
circuit with one another when directly out of step, the 
current which flows through the armature is the same as 
if each machine had been short-circuited at its terminals. 
The E.M.F. taken in the whole circuit of the two 
machines is doubled and the resistance and self-induction 
are also doubled. If the machines are thrown into circuit only partly 
out of step. the current which circulates is not so great. being equal 
to the short-circuit current multiplied by the sine of half the angle 
of phase displacement between the two machines. Where two 
machines are feeding a bus bar and a third similar machine is thrown 
on to the "bus bar directly out of step. the current flowing in the 
latter machine will be one-third greater than if it were short-circuited 
at its terminals. This is because the total E.M.F. in circuit is 
doubled. while the resistance and self-induction of the circuit are only 
increased in the ratio of 3:2. Where three machines are feeding a bus 
bar and a fourth is thrown on to the bus bar directly out of step, the 
current is 50 per cent. greater than if the machine were short- 
circuited at its terminals; and so on. The maximum effect will be 
obtained where a machine is switched on to a bus bar fed by a very 
large number of generators; and in this case the current might rise 
to almost double the value it would attain on a dead short-circuit— 
i.e.. the forces which would come into play would be nearlygfour times 
as great. 

It will be seen that when we are dealing with forces of many 
hundreds of pounds per foot-run. especially when many coils are 
grouped together. verv strong clamps are necessary to keep the 
windings in position. The old plan of tying coils together with 
torpedo twine and securing them with wooden blocks is wholly 
insufficient. One cannot hope to make a satisfactory construction 
without using strong metal clamps. This necessitates insulating the 
whole of the winding outside the slots with an insulation which is not 
only strong enough to withstand the whole testing pressure, but is of 
such а good mechanical nature that it will not be crushed under the 
pressure of the clamps. 

The author considers the various types of end connectors which 
are commonly employed on the windings of turbo-generators, There 
is, first, the barrel winding. in which all the coils are of the same 
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shape and fit against one another, forming & continuous lattice- 
work (see Fig. 6). The advantage of this type of winding is that the 
field produced by some of the conductors is to а certain extent 
neutralised by the field produced by conductors lying near, so that 
the magnetic field over a great part of the coils is not as great as with 
other types of winding. The magnetic field, however, at the point c 
in Fig. 6 is as great as with any other type, and at this point the coil 
is difficult to support. Various methods are employed to secure 
the parts of the coils lying outside the slots. One very good method, 
employed by the British Thomson-Houston Co., is shown in Fig. 7. 
А very substantial ring, supported on brackets and cast with them, 
is provided immediately behind the winding. This ring is well in- 
sulated, and the formed winding is braced to it by means of circular 
metal bands placed over wooden clamps, which are shaped to hold 
the coils, Fig. 8 illustrates another method employed by the same 
firm for securing а barrel-wound armature. Here there are two 
rings wound with а considerable thickness of insulating material 
and held by brackets cast with"the,frame. These rings have some 


Fic, 7.—METHOD or BBactNG Cors TO Cast 
MaTAL SuPPORTING RING. 
(Brit. Thomson-Houston Co.) 


portions cut away, and it is thus possible to put them into notches 
in the brackets, and, after turning them through"a small angle on 
their principal axis, to lock them at а point where the diameter is 
rather larger. The winding is then put into the slots and braced 
to the insulated rings, as shown in Fig. 8. 


(To be concluded.) 


ALLOYS OF ELECTROLYTIC IRON WITH ARSENIC 
AND BISMUTH.* 


BY C. F. BURGESS AND J. ASTON. 


Summary.—The authors have tested the effect of alloying pure 
electrolytic iron and transformer iron with arsenic, antimony and 
bismuth. Certain percentages of arsenic improve the magnetic quality; 
2 per cent. of bismuth has a similar effect, but antimony is harmful. 
А certain percentage of arsenic also reduces the hysteresis and increases 
the resistance. 


It has been noted that the presence of arsenic in acid pickling 
solutions causes a marked diminution in the rate of attack by the 
acid, and the idea was suggested that if the presence of arsenic 
in а corrosive solution protected iron from corrosion by that solu- 
tion, the presence of arsenic in the iron itself might increase 
its durability. To test this possibility such alloys were made, but 
they failed to show any marked advantage over iron and steel of 
ordinary grades in their ability to resist corrosion. From the arsenic 
alloys prepared primarily for this purpose, test bars were made and 
subjected to the various physical tests to which a large number of 
other alloys have been subjected in an extensive investigation on the 
properties of alloys made from electrolytic iron. 


P * Abstract of a Paper read before the American Electrochemical 
Society. '' Transactions," Vol. XV. 


Fig. 8.— METHOD or LASHINO RINGS TO BAR 
WINDING. 
(Brit. Thomson- Houston Co.) 
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In this investigation, which has been made possible through a 
grant from the Carnegie Institution of Washington, some 600 
ingots of iron and iron alloys have been made, and from these about 
500 forged bars have been secured, these bars covering a 
oonsiderable range of composition, over half of which are binary 
alloys. The general idea upon which our investigation on iron alloys 
has been based is that comparatively little is known of the properties 
of iron alloys free from carbon, and that the production and study of 
such alloys appears to offer an interesting field of work. The iron. 
which has been used for this purpose is that which has been electro- 
lytically refined from Swedish iron bars and this subsequently 
melted and then forged into bars of as high а purity as possible. 
Analysis showed the iron to have a purity such as 99-96 when single 
refined, and 99-97 per cent. when double refined. This iron was 
melted alone or with the desired alloying elements in an electric 
furnace using granulated carbon resistor material into which is 
embedded magnesia crucibles containing the charges, the crucibles 
being removed from the furnace after cooling. Special attention 
was given to preventing contamination of the crucible contents, by 
using dense electrically shrunk magnesia crucibles with a magnesia 
cover, and the crucibles in turn being placed 
in an Acheson graphite crucible with a graphite 
cover. | 

The atmosphere under which the melting 
takes place is one composed mainly of nitro- 
gen and carbon monoxide, and that this 
atmosphere is not without influence in con- 
taminating the molten charge is shown by the 
fact that subsequent analysis reveals a slight 
increase in the amount of carbon. Various 
analyses show that this increase in the amount 
of carbon is probably not more than 0-04 per 
cent. In the subsequent forging of the ingots 
into bars 20 in. long x $ in. diameter, very little 
impurity is imparted to the bar. 

The determinations of the magnetic pro- 
perties, including permeability, coercive force, 
retentivity and the measurement of electrical 
resistance have received special attention, 
while comparatively few tests have been made 
upon tensile strength. Among the various 
instruments available for testing the magnetic 
properties of iron, that designed by Prof. 
Esterline has been adopted, and this after an 
investigation of the merits of the various 
methods had been made. 

The method employed in making the arsenie 
alloys was to place the arsenic, together with 
the iron, in the magnesia crucible and. melt 
in the ordinary manner. Attempts have been made to produce 
alloys in various proportions up to 10 per cent. of arsenic. Subsequent 
analysis, however, showed that the maximum amount of arsenic 
taken up and retained by the iron was about 4 per cent. In addition 
to the alloys of arsenic with pure iron, alloys were made up adding 
5 per cent. of arsenic to a high grade commercial transformer iron. 
It has been found that all the arsenic ingots forged readily under 
normal forging temperatures. The odour of arsenic was very evident 
upon heating, even at the low temperatures produced by grinding, 
and this alliaceous odour was very intense during the forging. It is 
evident from the analyses that under conditions of working, 4 per 
cent. of arsenic is about the maximum that may be counted upon, and 
below this percentage the arsenic is taken up in about the per- 
centages calculated, showing no great loss by volatilisation. 

Magnetic Tests.—The magnetic tests consisted in general of a 
magnetisation curve and readings of the retentivity and coercive 
force for each bar, after being subjected to each of four different heat 
treatments; first, as forged ; second, after heating to 675°С. and 
slowly cooling ; third, after heating to 1,000°C. and slowly cooling ; 
fourth, after heating to 900°C, and quenching in water. All the 
heating was done in the electric resistor furnace, and the bars were 
packed in ground magnesia, in a magnesia-lined graphite box. The 
temperature readings were taken with a thermo-couple. The heating 
and cooling proceeded very slowly, in general about three to four 
hours being required to bring the temperature to the desired point ; 
it was then held constant for one to two hours ; after this the bars 
were allowed to cool in the furnace, about 12 hours being necessary 
for a temperature drop to 200°C. or 300°C. 

We have taken as a reference standard an electrolytic iron bar, 
No. 117 A, in its unannealed condition, since among the earlier tests- 
on electrolytic iron this sample reached the highest maximum of 
magnetic density, and showed great uniformity throughout the 
length of the curve, having a steep slope in the early part of the 


curve, but a gradual bend as saturation was approached; also 


because annealing had little influence on the quality of this bar. The 
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quality of this bar is indicated їп Fig. 1, in which it is compared 
with a sample made from our Swedish anode bars, and which is 
representative of a good quality of wrought iron. This standard 
reference curve for electrolytic iron is indicated in all drawings by a 
dotted curve. It does not represent the ultimate standard of quality 
of pure iron. since we have in our later tests found samples of elec- 
trolytic iron of presumably higher purity which have shown some- 
what higher magnetic qualities. but it is satisfactory as a standard 
reference curve in showing that if the alloys approach this curve 
thev have exceptional magnetic qualities. 

For the lower values of the arsenic content there is nothing of 
particular interest. A bar with arsenic content of 0-29 per cent. is 
verv close to the standard electrolytic curve; bars with 0-43 per 
cent. and 0-915 per cent. respectively are poorer in quality. This is 
shown also in the relative coercive forces of 6-5. 8-2 and 9-5 for the 
unannealed state. Further increase of arsenic to 1-810 per cent. 
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shows an improvement in quality. and the coercive force has dropped 
to 5-9. But the most interesting features are noted with the higher 
arsenic alloys. with 3-862 per cent., 4-141 per cent. and 3-563 per cent. 
respectively (Fig. 2). For lower values of the magnetising force. 
the density reaches very high values for relatively small impressed 
field. being i in the two former considerably higher than in the case of 
our electrolytic iron. The coercive forces also are the smallest noted 
іп any of our tests of the unannealed bars, being 4-0, 5-0 and 4:5. 
When H reaches 20. however. the curves fall below that of the 
electrolytic iron in the unannealed condition. 

The effect of successive heat treatments is seen by inspection of 
the curves and tables. A marked improvement throughout the 
entire range of the curves is the result of heating to 675°C. and 
slowly cooling. due. no doubt. to the removal of all forging strains 
and the opportunity afforded for the grain size of the material to 
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become normal: this improvement of the already good results 
observed places the arsenic alloys on an equality with the best 
electrolytic material for magnetising forces above H—50. and 
below this value of H they are considerably superior. thus ranking 
with the very best magnetic material for which records are available. 

The second heating to 1,000?C. with slow cooling in general has 
been accompanied by an improvement of the quality in the lower 
ranges of the magnetising forces, but there is a decided falling off 
throughout the upper ranges of the curve. Quenching from 900°C. 
shows no hardening. there being but slight changes in the magnetisa- 
tion curves. There is low coercive force for the higher arsenic 
content, the minimum of 2-0 being reached with 3-86 per cent. after 
Annealing at 1,000 C. 


The retentivity data allows no deductions to be drawn. In general, 


&nd unexpected results. 


Masnetic Flux Densttu= B. 
баа? 
to 


it varies with the maxima attained by the magnetisation curve, 
increasing as the usual accompaniment of annealing at 675 deg., and 
decreasing after a 1,000 deg. heating and after quenching. 


To determine the effect of the addition of arsenic to ordinary iron, 


ordinary transformer sheet steel was melted into ingots, alone and 
with the addition of 5 per cent. of arsenic, then forged and turned 
into test bars. Examination of the magnetisation curves shows a 
considerable improvement of the quality in the arsenic bar, with 
both materials inferior to the electrolytic (Fig. 3). 
675 deg. has improved both bars, the arsenic bar still being superior 
in the lower ranges of magnetising force, and being but very little 
inferior to the electrolytic sample. 


Annealing at 


Further heating to 1,000 deg. 


resulted in a marked falling off in both bars, and the material free 
from arsenic gave the better results. 

Summarising, we have in this arsenic series some most interesting 
In the first place, this element, with a 
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temperature of sublimation of 450°C., alloys with iron under condi- 
tions where it has passed this temperature long before the fusion of 
the iron. in practically the proportions of the solid mixtures up to a 
content of arsenic of 4 per cent. 
feature that the presence of this large quantity of an element, which 
when present above 0-25 per cent. is most detrimental in its physical 
effects, imparts to the alloy magnetic qualities excelling those of the 
purest iron and on a par with the best material of which we have been 
able to obtain data. 


Also we note the more interesting 


Antimony and Bismuth. Antimony gives a low-grade alloy, and 


the antimony series. therefore, seems of little value, forming a 
difficult workable product with no apparent value as a magnetic 
material. 


For all tests the curves for a bismuth content of 1, 4, 6 and 
10 per cent. present no features of particular interest, the quality 
being well below the standard electrolytic iron sample. But for the 
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bismuth content of 2 per cent., the curve, while below the standard 
for values of H less than 22, at this point crosses the electrolytic 
curve and reaches values of density from 4 to 5 per cent. higher 
throughout the rest of the range. 

The bismuth series may be summarised by saying that we have in this 
series the somewhat paradoxical condition of the addition of 2 per 
cent. of bismuth, the most diamagnetic element known, improving 
the already high quality of the pure iron. The density values reached 
with this material exceed those obtained with any of the several 
hundred different alloys which we have tested up to this time. 

Comparisons.—Magnetic testing is not on such a basis that data 
from various sources can be assumed as absolute, and on this account 
comparisons are apt to be misleading. While recognising this fact 
we have nevertheless collected published data and compared them 
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Table. e.—Comparative Rank of Materials on Value of B, at H — 20. 


H= 20 hos 50 H -100 


No ЕЕ 1 Сотр. p 
1 Kreuslers annealed rod 

| of dynamo steel 15,080 — 17,100 col 18,280 
2. Barrett-Hadfield's alloy 2} AL | 15,300| 17,000 18.000 — 
ЗР Шаны ыан 3-86 AS 15,050| 16.300 17,550 · 18,050 
4 172 H 20 Bi 13,250 16,100 | 18,350 19,750 
JJC sets 3-56 AS, 14,200] 16,100 | 17,550 | 18,750 
6 Sankey’s Lohys s sheet...| — | 14,150) 16,100 | 17,050 | 18,250 
7 17А .... Elec. 10,000 15,950 | 17,700 18,850 
CC 4:14 AS 14,200 15,900 | 17.250 | 18,450 
9 Hadfield's magnet steel... — , 12,150 15,900 17,350 18.200 
10 Barrett pure iron ....... — | 14,000, 15.900 | 17,200 | — 
VVV 1-81 AS: 11,850 15,750 17.450 | 18,750 
Ir ccce os 0-29 AS' 13,200 15,550 17.250 18,550 
13 Allen's cast steel.. — 22,100 15.050 | 17.200 18,450 
14. Barrett-Hadfield alloy.. | 21 Si | 14,000 15,000 16.600 — 
15 High grade sheet... 13.100 14,800 | 16.300 | 17,600 
16 172D ..... 9,550 14.750 | 16,720 | 18,000 

5 As) 


with our vresiliatin the Table. In this table is given the comparative 
ranking of several of our alloys, together with material tested by 
other investigators and the data for which was published because of 
the excellent magnetic quality. The material is ranked on the re- 
lative densities reached for à magnetising force of H — 20, this value of 
H being taken because it is bevond the bend of the magnetisation 
curve. Among the outside data we note the results of Barrett's 
tests (Inst. Elec. Eng. Vol XXXI.) on pure iron (10) and on 
Hadfield's alloys of this iron with 2} per cent. of aluminium (2) and 
24 per cent. silicon (14). the last being the basis of the present silicon 
allovs 8o largely used in transformer construction. 

Hysteresis Tests.—In Fig. 4 are plotted the hysteresis curves for bar 
113 D. the 3:86 per cent. arsenic alloy; for the electrolytic iron 
sample, 117 A; and for the Swedish anode bar NSW. The half loop 
only is shown, with Н (max.)--50. Integration gives as the relative 
areas of the loops. 1. 1-7 and 2-1 respectively ; and indicates the rela- 
tive hysteresis losses per cycle of the materials in question. 

Electrical Resistance. —In connection with these investigations. 
measurements of the electrical resistance of the magnetic test bars 
were made. The addition of 1-15 per cent. of antimony increased the 
resistance very markedly, from 12:1 to 20-2 microhms per cubic 
centimetre. or an increase of 67 per cent. 

Additions of arsenic to the iron also increased the resistance most 
markedly. the increase being a function of the percentage of added 
element. Bar 113 D, with 3-86 per cent. of arsenic, has a specific 
resistance of 37-1 microhms per cubic centimetre, or 3-07 times the 
resistance of the electrolytic samples. Likewise, the addition of the 
arsenic to commercial transformer sheet iron has raised its electrical 
resistance from 18-7 to 30-2 microhms per cubic centimetre. an 
increase of 62 per cent. 

The bismuth alloys show but little increase of resistance. but 
definite deductions cannot be drawn from these figures, since the 
chemical analyses have not yet been completed to confirm our 
intended bismuth content. 


ARMATURE REACTION AND COMPOUNDING OF 
ATERNATORS. 


BY J. E. DALEMONT AND L. А. HERDT. 


Summary. - After discussing the causes of drop in alternators, the 
authors set forth two methods of compensation, depending on passing 
current through the field proportional to sin ф. Results of tests 
are given. 

For convenience of reference the following divisions have 
been made :— 

1. Armature Reaction and Armature Reactance. 

2. Compounding. 

3. Applications. 

4. New Method for Compounding of Alternators. 


1. Armature Reaction and Armature Heactance.— When an 
alternator supplies a current dephased bv an angle ф with 
respect to the internal induced E. M. F., the armature 
reaction may be considered as made up of two components. 
one a direct reaction produced by the wattless component of 
the current (I sin ф), the other a transverse reaction due to the 
watt component of the current (I cos $). This principle was 
laid down bv Blondel in 1899.* 

A. Blondel, “Comptes Rendus," Acad. Sciences, Paris, Oct. 16, 


1899, p. 586. See L. A. Herdt, Armature Reaction in Polyphase 
Alternators “ Electrical Review,” New York, Dec. 1, 1906. 


* 


The relation of E. M. F.s and current in the armature of 
an alternator under load is given in Fig. 1А. 

ОА no load E. M. F. E, set up by the flux ON, the field flux 
due to the constant field magnetomotive force. 

AB=counter E.M.F. set up by the flux OH due to the 
quadrature component of the armature current. 

ВС =теас{апсе E. M. F. set up by the in-phase component of 
the armature current. 

CD — leakage reactance E. M. F. set up by the armature leak- 
age flux at right angle to the current. 

DV —ohmic drop due to the armature resistance in phase 
with the current. 


QV «the terminal volts. 


ф — angle of phase lag between Eo, the no load E. M. F. and 
the armature current. 


0—angle of phase lag between the terminal volts and the 
armature current. 


Neglecting the ohmic drop, which is usually very small, that 
is, assuming OV —OD, the total armature reaction causing the 
drop of potential under load is 
equal to the resultant of AB, 
BC and CD. The total arma- 
ture reaction DA has therefore 
two components, AD’ and D'D 
(Fig. 18). AD’ and РЪ are 
respectively equal to (x, ＋ z;) I 
sin $, and ( 4-2.) I cos 4. 
when AB=z,I sin . BD= 
zjl cos $, CD=2,1 ; ху is taken 
as an equivalent reactance for 
the quadrature component of 
the armature magnetomotive 
force, x, a reactance for the in-phase component of the armature 
magnetomotive force, and rz; the leakage reactance of the 
armature windings. (The determination of ту, =, and z; has 
been discussed by many writers to whom the reader mav 
easilv refer.) 

If (ay z) were equal to (2, g) the total armature reaction 
would be made up of two components proportional one to the 
sine, the other to the cosine of the angle . Hence the effect 
of the armature current is like that of a pole, the intensity of 
which depends on the armature S while its position 


N 


D 
H аан 


FIG. IA. 


relatively to the field poles varies from ч to О degrees as the 
angle of lag between the no load E.M.F. and the current varies 


77 А . A 
from O to 5 degrees. It is evident that it is necessary to con- 


sider for the case of à machine as many armature poles as 
there are magnetic circuits in the machine. 

Although (TI Tr) may not be equal to (T TT,), since these 
values are multiplied. the first by I sin ¢ to give the total 
direct armature reaction, the second bv I cos ф to give the 
transverse armature reaction—the difference existing between 
them is not alwavs of great importance. 


2. Compounding.—The compounding of alternators to obtain 
constant voltage under variable load and character of load has 
taxed the ingenuity of many inventors, and manv devices and 
systems to obtain this end have been brought forward. A list 
of the best known attempts will be found in Appendix II. of a 
Paper entitled " Reaction d'induit et conpoundage des alter- 
nateurs, read bv the writers before the Société Internationale 
des Electriciens” in December. 1909. 

In 1896 Blondel, before the Geneva Electrical Congress, indi- 
cated the advantages to be derived from compounded alter- 
nators; Leblanc in La Lumiere Electrique " has shown that 
alternators with small inductance in the armature, built for 
close regulation, were not economical, and quite recentlv 
McFarlane and Burge have shown by typical examples how 
poor is the utilisation of material in alternators and what 
could be done to improve the output of these machines. The 
heavy weight of alternators per kilowatt of output is due to 
the fact that to obtain close regulation it is necessary to use 
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в large value for the ratio of field ampere-turns to armature 
ampere turns.* 

The aim of this Paper is to indicate what the writers believe 
to be a new and simple method to obtain the compounding of 
alternators. The writers are aware of the fact that for large 
units operating in parallel under not too variable loads, a 
regulator of Tvrill or other type gives very good results to 
maintain constant voltage at the "bus bars; still, there are a 
large number of cases where a compounded alternator could be 
used with great advantage. 

It has been stated (see Fig. 1B) that the total armature 
reaction causing the drop of potential under load was made 
up of two components. То maintain а constant terminal 
voltage it would, therefore, seem necessary to compensate 
for these two components. This could be done by setting up 


Fic. IB. Fic. 1с. 


two magnetic fields, one acting on the magnetic circuit of the 
machine in line with the field poles, and having a magneto- 
motive force which varies as I sin $, the other acting at 90 elec- 
trical degrees to this first one, with a magnetoforce varying as 
I cos $. It may be noted, however, that if in Fig. 1B the com- 
ponent AD’ works against the induced E.M.F.. the component 
D'D has a tendency to help, but its great effect is to introduce 
a shift of phaseof the terminal voltage, while it has practically 
no effect on its value. 

If, then, the direct armature reaction AB' (Fig. 1c), due to the 
wattless component of the armature current, is alone con- 
sidered, this reaction being compensated by a field acting 
directly on the poles and varying proportionately to I sin Ф, 
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the terminal voltage would be given by OD’ (Fig. Ic). For 
different values of $ and of I the point D' would be displaced 
considerablv, but the length OD' would be approximately 
equal to that of OA, the no load E.M.F. 

Compounding of alternators can therefore be very simply obtained 
by placing on the field poles of the alternator additional ampere- 
turns the magnetomotive force of which is made proportional to 
I sin ф. 

З. Applications.—An application of this method of com- 
pounding was made by the writers on a revolving field alter- 
nator at the electrical laboratories of McGill University, 


. — . — — — — 26 


* McFarlane and Burge, Tue Evectriciax, Vol LXIL, p. 390, 
Dec. 18, 1908. 


Table I. 
Cos Ф. | Sin д Cos 0. V 
1 0-254 0-967 205-0 
0-965 0*5 0-865 183-0 
0-84 0-7 07 - 1620 
0-65 | 0:865 0-5 149-0 
0-55 | 0-967 0-254 138-0 
0 1 0 134-5 
Table II. "T" 
. Las ein o. E- a. | Iz; zy). | V. V. 1220 1250 cos ¢ 
30 60 | 2140 | 795 |219|194| 0004 | 012 | 098 
45 Б | 2115| 648 215106 002 | 024 | 088 
60 104 | 9096 | 458 211 148 004 | O33 | 067 
75 lro ' 2084 | 237 209 140 005 | 036 | 036 
Table III. 


Montreal. The machine experimented upon is a three-phase, 
60 cvcles, 220 volts, 1,200 revs. per min., 15-2 k.v.a. alternator. 

The no load saturation and short-circuit curves are given 
in Fig. 2, curve I. and II. 

Curve I., Fig. 3, gives the terminal voltage at full load current 
and different power factors under constant field excitation and 
constant speed. It will be noted that the terminal voltage 
drops from 203 volts for cos $ —1 to 134-5 volts for cos $—0. 
Cos ¢=0 corresponds to an angle of lag 7/2 between terminal 
volts and current ; it is also the angle of lag between the no load 
E. M. F. and current. From this point on the curve, т, + x, can be 
determined, that is, the alternator working on a purely reactive 
load with known angle of lag—7/2. In this particular case we 
found =, +£, was equal to 3-72 ohms. 

г, T can also be determined from the curve when cos ¢=1, 
that is, when the external circuit lag angle - О, since 

E- (z,+7,) sin $—V cos ф 
and V sin =] (244-2). 

In this case z, T, was found equal to 2-32. 

To determine the values of z,, z, and z, only two tests, 
therefore, are necessary; one at full load current and full 
excitation operating on a purely reactive load to obtain z, +23, 
the other at full load current and full excitation on a non- 
inductive load to obtain z T. In this second test difficulties 
will ordinarily be met which will render the test impracticable. 

The best methods of determining separately ту, x, and x; were 
recently pointed out by K. Haga in a Paper published in La 
Lumiére Electrique."* © 

Table I. shows the values of the terminal voltage calculated 
from above values of (z,--z;) and (z,4-2,). The close agree- 
ment between the experimental and calculated values should 
be noted. 

The terminal volts for full load current I— 40 amperes and 
for different values of cos &, after compensating for І z, sin Ф. 
have been calculated and are given in Table II., and also in 
curve IL, Fig. 3. This table shows that whilst the drop of 
voltage at full load current varied by 36 per cent. as the power 
factor changed from 100 per cent. to 36 per cent., this drop of 
voltage, under similar conditions of load, changed only 6 per 
cent. when the component of armature reaction I 21 sin ф was 
taken care of. 

Working out in the same way the terminal voltage at con- 
stant power factor of load—viz., 67 per cent.—we may ascertain 
the different values of this voltage where the load current 


— — — - 


* К. Hara, Determination Experimentale des Réactions d'Induit 
dont Dépend la Variation de Tension des Alternateurs. “ Lum. Elect, 
Tome VII., Зе Serie, 1909, p. 329. See also M. Schenkel, Determination 
of the Leakage of Alternating Current Windings, Tue ELECTRICIAN, 
Vol. LXIII., 1909, p. 595. 
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varies from О to full load. Table III. shows this voltage at 
the terminals with апа without compensation for I z, sin 4. 
The results are also shown in Fig. 4, where curve I. is the 
terminal voltage without compensation, curve II. the voltage 
after compensation. The regulation is from no load to full 
load, equal to 3-5 per cent., that is, one-tenth of the regulation 
‘obtained with constant field excitation. 
“op fe tt ET HHH 
188 
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4. New Methods for Compounding Alternators.—Merruop I.— 
"The principle disclosed by the previous discussion is simply to 
cause а current proportional to Tsing to pass through extra 
turns pleced on the poles of the alternator. It is in- 
tended to use for this purpose a system of two coils, Fig. 5, at 
90 deg., in which two currents out of phase with respect to 
one another bv an angle ф will be set up. Inside these coils 
will be placed a rotor, and the torque set up bv the induced 
currents in same from the resultant field of the two coils will be 
proportional to I sin ф. if in one of the coils there flows a current 
proportional to, and in phase with, the load current of the 
alternator, and in the other coil there flows a current propor- 
tional to, and in phase with, the no load induced E.M.F. of the 
alternator. Thislast current can beobtained either from a small 
auxiliary alternator giving an E. M.F. exactly in phase and pro- 
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portional to the E. M. F. of the alternator to be compounded. This 
system of coils. which is simply a phasemeter (Dobrowolsky 
system), will work on a lever in which, bv taking a defined 
position for cach value of the torque set in it, proportional to 
I sin 4, will introduce or cause a direct current in the additional 
coils placed on the field pole to vary as І sin ф. This system 
assumes that the alternator is a single phase one, or a three 
phase with equal load on each phase, and same power factor. 

METHOD 2.— Let us take the case of an alternator supplying 
the windings of an induction motor. In the position shown in 
Fig. 6 the E.M.F. is a maximum in phase A of the alternator. 

The E.M.F.s in phases B and C will be equal to half the maxi- 
mum value, and be of opposite sign to that of phase A. If the 
currents fed in the stator circuits are in phase with these 
E.M.F.s, the field produced by these will be in the line zz' at 
the time considered. ; 


If the stator rotates at the speed of synchronism, and in a 
direction opposed to that of the field, it will remain fixed in 
space at the line zz’. If now the currents lag, the E.M.F.s due 
to alternator G. the rotating field of M will have its maximum 
value at an angle from line æ proportional to the lag angle of 
the circuit, and if the stator is rotated as previously stated, the 
field will again remain fixed in space, but at a line туг. 

Assuming a second svstem similar to the first, but with wind- 
ings wound in such a manner that the field rotates in the 
direction opposed to the field in the first system, and the stator 
is rotated also in a direction opposed to that of the first, the 


Fic. 5.—Compounpbina (lst METHOD). 


angle set up between the two fields, that is, between the two 
systems, will be equal to 29 if we call $ the angle of cach. If 
we now place in each field and in the same diametrical plane a 
coil, joined in such a manner that the arm of one connects 
with the diametrically opposed arm of the other, we shall have 
at the two terminals of the circuit so formed an E.M.F. pro- 
portional to 2I sin &. 

To use this method for compounding alternators we must 
introduce in the two fixed fields a wound rotor giving a current 
proporticnal to the E.M.F. induced in its winding. The two 
inductor windings must have the same number of poles as the 
compounding alternator, and will be drawn forward directly 
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Fic. 6.—CoMPOUNDING (2ND METHOD). 


by the polar wheel in synchronous speed, but in an opposite 
direction. A direct-current rotor could not be placed in both 
fields, because the E.M.F. of each collector would be simply 
proportional to the absolute value of each field, since in a 
single phase winding the E.M.F. would depend on I sin 4, and 
might be changed by а commutator to a direct E.M.F. 


BIRMINGHAM LOCAL SECTION. 


At a recent meeting of the Birmingham local section of the 
Institution of Electrical Engineers, two Papers were read and 
disscussed. The first was by Mr. R. D. Gifford, M.Sc., and 
was on 


„The Influence of various Cooling Media upon the Rise in Temperature 
of Soft Iron Stampings. 


An abstract of this Paper appeared in our issue of January 
14th. We give below a brief account of the discussion which 
took place. ИГ | 


The CuaiRMAN (Mr. R. К. Morcom), in opening the discussion, said that 
apart from the special treatment of the subject, the Paper was valuable 
because of certain data it.contained. He had been investigating designs 
of bearings for high speeds, trying the effect. of water, oil and air blast 
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cooling, and also dealing with other similar problems. Having compared 
his own results with the tables given in the Paper, he found they agreed 
very closely. He had had some interesting experience with the cooling of 


transformer coils; the cooling was effected by making the coils of tube | set aside. 


and providing a water circulation. 

Dr. GARRARD said that with regard to the effect of the separating sheet 
he would have expected this to be much greater. It seemed to him that 
the results were masked by radiation. Cooling effects were greatly 
increased by providing openings in the windings through which air could 
pass, and still further increased by increasing the speed of the air passing 
through these ducts. The Paper might well be extended to discuss the 
question of cooling, as it was carried on in different classes of trans- 
formers. It was surprising how very little data there was on this 
subject. 

Dr. КАРР complimented Mr. Gifford on an exceedingly careful and 
painstaking piece of scientific investigation, and said the results would be 
of value to transformer designers. He did not suggest that they had not 
already certain rules. because excellent transformers were designed, but 
the rules were kept dark. There was another method of cooling not 
generally known, and which only came to his knowledge recently. The 
effect was the same as that of cooling with a water worm. А water 
worm should obviously be placed above the transformer, the case being 
made high enough to accommodate it. 
expansion of oil this provided a fairly vigorous oil circulation. 
the worm at the bottom the transformer case would require to be larger. 
and more money would have to be spent in oil. But with all water 
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worms there was a danger of the pipe scaling or getting furred by sedi. 
ment, if dirty water had to be used. The new method to which he had 
referred used an oil worm external to the transformer. 
to the top and bottom of the transformer case, but was placed in any con- 
venient position where there was running water. 
was provided which secyred a vigorous circulation of the oil. 


clean or dirty. 


Mr. R. D. Girrorp, in replying to the discussion, acknowledged his 


indebtedness to Prof. Kapp for much help and many valuable suggestions. 


The second Paper was by Mr. H. E. Yerbury, on 
* Equitable Charges for Tramway Supply.“ 

This Paper. of which an abstract was given in our issue o- 
January 28th, had already been discussed in London, Man 
chester and Leeds. The following is a brief account of the 
discussion which followed the reading of the Paper at Birming- 
ham. 


Мг. R. A. Cuattock (Birmingham) said that the Paper had evidently 


been written by a tramway manager who had come to the conclusion that 
the engineers of combined stations were charging the tramways too much 
and the power consumers too little for the current which they supplied. 
In his own experience of consumers he had never yet found one who 
admitted that he was satistied, and he supposed that Mr. Yerbury was 
merely voicing the general feeling. One had, however, to remember that 
the prices in the 65 towns referred to were fixed by committees of hard- 
headed business men, and it was inconceivable that in every one of those 
towns the engineer should have been able to persuade them to charge the 
tramways department more than a fair price. Moreover these charges 
had to be agreed to by another committee of equally hard-headed business 
men who watched over the tramways. Mr. Yerbury had stated that the 
load factor of a tramway supply was tetter than that of a power supply. 
This, however, was not so, the figures in Birmingham for the present 
year being : lighting 10-75 per cent., power 34 per cent., tramways 27-5 
per cent. In addition to this consideration they must remember that 
arge power consumers were generally supplied with high.tension current. 
while the tramways were supplied at a pressure of 550 volts, which 
necessitated the use of heavier and more costly cables. Mr. Yerbury's 
figure of 0-241d. per unit generated, given as the interest and sinking fund 
allowance, was toolow. The Birmingham figure worked out as 0:378d. 
The comparative table at the end of the Paper was somewhat unfair. 


"The cost in the separate stations did not include depreciation. or, as far 


It was connected 


A suitably placed pump 
The system 
had the advantage that it was of no importance whether the water was 
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case of the combined stations everything was included, in addition to а. 
certain amount of profit which it was only fair to allow, and which he 
thought ought to be at least 5 per cent. in orderto allow reserve funds to be 
He thought it rather a pity that Mr. Yerbury had not made it 
clear that he was comparing the generating cost of tramway stations 
with the selling price of combined stations. 

Mr. А. M. Tavron thought that Mr. Pearce’s charges were substantially 
correct. "The rate per unit at which the consumer was charged should, 
as far as possible, include only that element of cost which was strictly 
proportional to the number of units. All other charges should be thrown 
into a charge which was proportional to kilowatts demanded. Strictly 
speaking, there should be a third class of charge (sce diagrams herewith), 
virtually independent both of units and of kilowatts, and of the nature 
of a constant charge; but for the sake of simplicity this might be in. 
cluded in the charge made per kilowatt per annum. The curves shown 
were intended to prove that, in large stations at least, the oil, wages and 
repairs were in no sort of proportion to the units sold, and that they were 
not even in proportion to the kilowatts of maximum demand, but were 
more nearly a constant quantity. The curves represented the Man. 
chester expenses, as incurred over the last eight years, taken from the 
published figures. The line AB on each curve represented the rate at 
which the charges should grow, if they followed a law of growth in pro- 


Owing to the large co-efficient of | portion to kilowatts, and the line CD that required to follow a law of 
With | growth in proportion to units. 


It was seen at once how entirely wrong in 
principle it was to include oil, wages or repairs in a charge to be levied on 
every unit sold. Taking the running charge for coal at 0-17d. per unit 
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(which allowed approximately 4 lb. of coal per unit sold) the fixed charges 
for 1907-8 came out per kilowatt as follows :— 


Stand:bs coal ] ⅛ ] 8d; 50-74 
OL Me — ————— M PUE 0:18 
Wages: КО ООЛО О О КО КУЛК К ГГ 1-11 
2,5 t 1-20 
Ratos: er 1-02 
Män gement ал но Ран Ад 0:46 
Interest and sinking fund ............. Ii q :. 512 
Reserve and depreciatio˖n-·l UT:t eee 2-09 

! 8 FCC £11:92 


With the exception of the last two items there was very little difference 
for the year 1908-9. If it was assumed that the Manchester tramway load 
had a load factor of 30 per cent., giving а maximum demand of 11,200 kw. 
for 29} million units, the fixed annual charges levied on the tramways at 
Manchester became, per kilowatt of maximum demand :— 


Coal (stand g)) ac ue онро ev V eda £0-41 
%% ß УТИУВ 0-04 
hit a EE 0-75 
Кераа: «uccide ek cH A ð d 8 0-70 
Rates е 7 аве Оо edad i WEEKS КЫЫ» УКЕ 0-95 
Management, cee... ERES do ESSE YEN YR Co 0-39 
Interest; Со eras eatin Soave ДЫЛЫ КЫЙ ДУУ МИЫ; 4:82 
Reserves or depreciatiiluSl—œꝓæræn n 1-32 

lll! ио ae RR EE OE £9-45 


Considering that Mr. Pearce's fixed charges for the general supply were 
some £12 per annum per kilowatt, he was justified in charging the tram- 
ways department £9-45 per annum per kilowatt, this latter giving а 
difference of some £28 per annum per kilowatt, as a reduction on account 
of those expenses not incurred in connection with tramway supply. 

Mr. JACKSON thought that the percentage of profit made by the elec- 
tricity department should be higher than 5 per cent. He expressed his 
appreciation of the point brought out by Mr. Taylor, and quite agreed 
that the standing charges ought to be separated in the way Mr. Taylor 
had indicated. 

Mr. Н.Е. YERBuRY, in reply, stated that committees always carried into 
effect what their expert advised. It was certainly a fact that they found 
considerable difference in the prices charged for tramways supply in sep- 
arate and combined stations. In respect to interest and sinking fund 
mentioned by Mr. Chattock, in Sheffield the original loans were for 30 


as he could see, the interest апа кіпкіпр fund on the cables, while in the years, but lately they had been for 25 years, so that over the period the 
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charge worked out at 3-163 per cent. There was no doubt that it was 
very largely due to the very high sinking fund charges that high prices 
were charged to the tramways department. At Manchester they pooled 
their total charges, and also the portion debited to the tramways depart- 
ment. Their service charges were anything from £30,000 to £40,000, 
and there was the interest and sinking fund to be charged on this which 


of a company would be declared as dividend. Both at Bradford and 
Manchester they considered that 3 per cent. was an equitable figure. 
In reply to Mr. Taylor, he admitted that a certain quantity of coal was а 
fixed charge on the station, but he failed to see how they could 
differentiate between the quantity burnt to cover losses by radiation, and 
so to say how much should be debited to the tramway department and 


was certainly not applicable to the tramways department. In reference | how much to the power consumers. Mr. Taylor had mentioned 4 lb. of 
to the percentage of profit, they must remember that in municipal under- | coal per unit. "This seemed an exceptionally high figure, especially for an 


takings interest and sinking fund had to be allowed for, which in the case 


output like at Manchester. In Sheffield it was only about 3:6 Ib. 


. | 
SOME MAGNETIC STORM RECORDS. | and, secondly, a complete set of concurrent magnetometer records 


from four magnetic observatories. 


In connection with the discourse on magnetic storms delivered by 
Dr.\ Charles Chree, F.R.S., last werk at the Royal Institution, 
the library exhibits included an interesting sheet of curves con- 
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tributed by Mr. E. Raymond-Barker. These we reproduce herewith. 
They consist of, firstly, a 16 day series of earth-current records | chronous pert 
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The latter were secured by Mr. Raymond- Barker in order perchance 
to bear witness to the fact that the magnctie storm observed by 
him on the night of July 19/July 20. 1898, at Cape Cod—a dis- 
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\ turbance conspicuous on the curve-sheet record—had had & syn- 
urbing effect on the self-recording magnetometers at 


obtained by Mr. Raymond-Barker on one of the Atlantic cables, | European observatories, 
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Concerning the interpretation of the curves, it will suffice if we 
summarise the tvped notes prepared for the Royal Institution 
library. | 

The observations at Cape Cod, Mass., U.S.A., July, 1898, were 
made on nearly 1,600 miles of submarinc cable, the broken end of 
which was making carth in mid-Atlantic. Curves from July 14th 
to July 18th inclusive afford a beautiful and graphic representation 
of normal Atlantic earth currents changing in polarity four times 
every 24 hours, apparently following the tidal law suggested by 
Dressing. 

The magnetic storm observed in the cable reached a maximum 
intensity (about 33 volts) at midnight, Cape Cod. timc, between 
July 19th and 20th. i.e.. at about 5 a.m. Greenwich mean time. 
The magnetometer rcadings subsequently obtained may be taken 
as strongly indicating abnormal conditions at 5 a.m. G.M.T. 

For the magnetometer records Mr. Reymond- Barker was indebted 
to tlie courtesy of the Astronomer Royal and Mr. W. C. Nash. of 
Greenwich, Dr. Charles Chrec, F.R.S., of Kew, the Rev. Father 
Walter Sidgreaves, S.J., of Stonyhurst College, and Monsieur S. 
Guillaume, of Saint Maur, ncar Paris. 


PHOENIX FIRE OFFICE RULES FOR THE ERECTION 
OF LIGHTNING CONDUCTORS. 


We have received from the Phoenix Assurance Co. a copy of 
the Pheonix Fire Office Rules for Lightning Conductors,” 
which are being issued in response to numerous requests. The 
Rules have been drawn up after consultation between Sir 
Oliver Lodge, F.R.S., Mr. Killingworth Hedges (hon. sec. to 
the Lightning Research Committee, 1901 to 1905) and Mr. 
S. G. Castle Russell (electrical adviser to the Phoenix As- 


surance Co.). 

Ideal Method of Protection.—In an introduction to the Rules it is first 
pointed out that lightning discharges are of two distinct characters, 
named the “A” and "B" flash respectively. The A” flash is of 
simple type; it can be prevented, or its violence diminished, by the 
silent discharge which goes on during a storm from various points of a 
building. Its path is prepared beforehand by ordinary electrostatic 
considerations, and it strikes pointed conductors in preference to others. 
The usual system of two or more conductors, if properly constructed, 
affords sufficient protection against a flash of this kind. 

The ** B" flash is a disruptive discharge of much greater suddenness, 
which falls on a building without preparation ; it may strike the building 
in several places at once, and is no more likely to seleet points than 
knobs. A column of hot air, like that of a chimney. is the path most 
favoured by this kind of discharge. Points are no protection against it ; 
the only way to obtain absolute security is to enclose the structure in a 
metal framework, constituting what has been described as the “ bird- 
cage " system of conductors, 

In a modification of this system for an ordinary building. a sufficient 
practical approach to ideal conditions can be attained by taking advan- 
tage of the extent of metal work outside it, and adding a few other con- 
ductors, so as to surround it and imitate roughly a metallic enclosure. 
Under expert supervision this can generally be accomplished by utilising 
the rain water pipes and gutters as part of the system. Joints in the 
pipes and gutters act more securely when bonded together, or made elec- 
trically continuous. The ordinary conductors must be fixed in addition, 
and the whole system of pipes, &c., together with the special conductors, 
may advantageously be inter-connected by a horizontal conductor taken 
round the buildings, either 2 ft. or 3 ft. above the ground level or buried 
in the ground. The complete system should then be efficiently connected 
to earth at several places. A building with trees adjacent to it, or 
dominated by a steeple or other lofty building. must not be considered 
as immune. A discharge is seldom solitary along one single path ; it is 
often an assemblage or bush of flashes, and all points in the neighbour. 
hood are liable to be struck by some of the subsidiary or accompanying 
discharges. Even underground cellars have been so invaded. 

Owing to the courtesy of the Phoenix. Assurance Co. we are 
able to publish the new rules. 

Rule No. \.—Conductors.— Material of Conductor. Material should be 
of copper tape at least J in. by in., or of a stranded copper rope of not 
less area; no cable to be smaller than that composed of seven strands, 
each of | in. diameter, or of soft iron cable, properly galvanised or shera- 
dised ; the total sectional area of iron cable need not be greater than that 
of copper, except for chemical reasons and permanence. In inaccessible 
places, and atmospheres where chemical corrosion may be feared, copper 
should be used of larger sectional area than lin. by in. Copper con- 
ductors are generally accepted as being more lasting and less subject to 
deterioration by atmospheric influence. &c., although iron is electrically 
more efticient than copper, since it carries off the discharge with less ten- 
dency to disruptive effect. Any conductors may be given a protective 
coat of paint; painting or otherwise coating a conductor does not 
detract from its efficiency. 

Method of Running.—Conduetors should be run in as direct a line to 
earth as convenient, and sharp bends and joints avoided ; they should 


be kept a certain distance away from the walls. The object of keeping 
conductors a certain distance away from walls is to prevent accumula- 
tion of dirt, and to avoid sharp bends when passing over cornices, &c., 
but they must not be insulated from the walls. 
far as possible, be run in single lengths. 
tected at earth level by galvanised iron tubing or casing carried 5 ft. 
above the surface; this casing should be made watertight where the 
conductors enter and leave. 
nected to the earth plate or tubular earth should be embedded in a 
wooden trough filled in solid with bitumen to prevent chemical corrosion. 


Conductors should, as 
Conductors should be pro. 


Conductors running underground and con- 


Vertical conductors should be connected to all the metal work on the 


roofs, such as rain-water pipes and gutters, metal roofs, flashings, ridg- 
ings, finials, cowls, &c. 
building should form with the conductors a complete network. As far 
as practicable it is desirable to connect the conductors to exposed and 
elevated masses of metal, such as church bells and metal clocks; or it 


All exposed metal work on the outside of the 


may be preferred to protect clocks by providing a sufficiency of outside 


conductors to act as a screen, which should be inter-connected and carried 


to a sufficient number of earth connections. Conductors. must be kept 


at least 12 ft. from all gas pipes and from the meter, the ingoing and out. 
going service gas pipes should be connected together by a short piece of 


metal. All telphone wires, or any exposed system of wires entering the 


interior from the outside, must be provided with a special lightning 


guard or arrester where they enter. 
Joints in Conductors.—For tape conductors all joints must be carefully 


soldered and made electrically and mechanically continuous, screwed 


together or clamped. Stranded cable conductors should be connected 
by linesman's joints and soldered or united by a special joint box. — After 
the strands of the cable are twisted together, the box should be filled in 
with molten solder. 

Rule No. 2.— Elevation Rods.—Elevation rods should be of solid copper 
or galvanised iron of ample section and fixed at least 2 ft. above that 
portion of the building to which they are attached, by a sleeve joint 
soldered and pinned, or by means of a box joint filled with solder and 
pinned. In the case of chimney stacks, the rod must be at least 1 ft. 
above the highest chimney in the group which forms the stack. The 
elevation rod should have three or more points, which must be firmly 
screwed into a solid casting, or it could be united by a box containing 
pockets which receive the points, the whole being filled with solder. 

Rule No. 3.—Hold fasts.—Holdfasts should be of gunmetal or brass for 
copper conductors or of malleable iron for iron conductors, and let into 
the wall in such a manner as to support and keep the conductor away 
from the structure at such a distance as will avoid anything like sharp 
bends round cornices and projections. 

Rule No. 4.—Number of Conductors and Area of Protection. —This de- 
pends on the size of the building and the comparative heights of its 
structural parts. There is no special area below an elevation rod which 
can be considered as actually protected: ко that“ area of protection“ 
really cannot be defined, and no detinite rule can be laid down as to the 
number of rods necessary to protect a building. The consideration of the 
extent of protection afforded must bear some relation to the value and 
importance of the building concerned. It should be the practice to 
provide at least two or more rods on any building. "The best known 
system of protection is referred to above. It should be noted that any 
chimney stack is liable to be struck; cach, therefore; should have its 
own elevation rod connected to the nearest conductor leading to earth. 
Special attention should be paid to kitchen chimneys, as a column of hot 
air will often be selected as a path for the flash. 

Rule No. 5.— Earth Connections, and Number.—The earth connections 
should be made either by means of a copper plate buried in damp earth, 
or by the tubular earth system, or by connection to the water mains. 
The number of connections should be in proportion to the ground arca 
of the building, and there are few structures where less than two are 
necessary: if it is thought desirable to use the modified “ bird-cage " 
system described above, each side of the building should have its own 
carth. Church spires, high towers, factorv chimneys, &c., having two 
down conductors, should have two carths, which may be intereonnected. 
If a copper plate is used, it should not be of less than 3 sq. ft. in area 
and not less than ! in. thick, and rectangular in shape, with saw edges 
and surrounded with broken coke or graphite. If coke is used it must 
be thoroughly washed to eliminate any sulphur which may destroy the 
copper. The conductor should be firmly attached, so as to make a 
permanent mechanical and electrical joint. The earth connections 
should be kept at least 12 ft. from gas mains. "The use of copper plate 
is not recommended unless it can be sunk into the carth at such a depth 
as to ensure it always being in water or in moist carth. 

The tubular earth system is as follows, and is recommended for use 
where the ground cannot be disturbed for burying a plate. or where per- 
manent moisture is at a considerable depth. A perforated pipe. fur- 
nished with a steel spike is driven into the ground until it reaches mon- 
ture and then lengthened up to the surface to a casting which marks 
the position of the earth. The copper conductor is enclosed in the pipe 
and carried to the bottom of the tube, which is packed with granulate 
carbon. A connection is made by means of an iron or lead pipe te the 
nearest rain-water pipe, so that a small quantity of rain is diverted to 
ensure moisture, or a similar pipe may be opened up into a funnel shape 
at the surface of the ground, so that rain will enter or water can be poure 
down. Where conditions permit connection to a water main, that 15 à 
satisfactory plan, provided that the main is not insulated by hydrant 
joints or periodically disconnected. 

Rule No. 6.—Test and Examination of Earth Connections.—The earth 
resistance of each of the earth connections should not exceed 5 ohms. 
For the purpose of testing, a special disconnection joint should be made 
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in the conductor near the ground level, so that the earth can be tested 
separately from the system of the conductors on the building by dis- 
connecting the joint. А test and examination should be made once 
annually by a competent expert. 

Rule No. 7.—Special Risks.—Churches.—In the case of churches or 
buildings having long roofs, and where more than one conductor is used, 
the down rods should be connected together by a horizontal rod (fitted 
with aigrettes, say, from 20 ft. to 30 ft. apart) running along the ridge 
or flat of the roof, and held about 3 in. away by holdfasts. From this rod 
subsidiary conductors should be run to earth. All exposed and elevated 
masses of metal, such as church bells and metal clocks, should be con- 
nected with the conductors. 

Factory Chimneys.— In the case of factory chimneys the elevation rod 
should take the form of a circular band of metal round the top of the 
shaft, preferably below the actual outlet, and furnished with long spikes. 
The points should be fixed at an angle of about 45 deg. pointing outwards ; 
or an arch of metal, provided with points, may be fixed across the mouth 
of the chimney. Two vertical conductors at least, kept away from the 
brick wall by holdfasts, should be carried down to a thorough “ carth " ; 
and if there are two earths, as is preferable, they should be connected 
by a metal band. If a factory chimney has an internal metal shaft part 
of the way up, this should bc wcll carthed at the bottom, but should not 
be connected to or form part of the lightning conductor system which is 
intended to receive and carry off the flash. 

After a church or other uninhabited building has been struck by a 
flash, or whenever there has been a flash in the near neighbourhood, it 
should be carefully examined and attended to for some time to see that 
no actual ignition of gas has occurred, owing to the puncture of a compo 
pipe by a residual spark causing and igniting an accidental leak ; for 
such a trifling flame, if unattended to, may spread. Every building in 
the immediate neighbourhood of a flash is liable to such small residual 
sparks: they can occur even between well-earthed systems, such as gas 
and hot water pipes, or where a gas pipe is crossed by a bell wire. 

Flagstaffs on Buildings.—Flagstaffs on buildings should be provided 
with their own conductors efficiently connected to earth, or be connected 
to the system of lightning conductors erected on the same building. 

Church Spires and Lofty Towers.—Those should preferably be pro- 
tected by two conductors. 


ELECTRIC LIGHTING IN VICTORIA STREET. 


Although for some time the name of Victoria-street has been 
synonomous with the consulting e‘ectrical engineer, the means taken 
artificially to illuminate it have long been the reverse of efficient. 


View IN VICTOnIi A STREET sHOWING Osram LAur STANDARDS. 


In the daytime Victoria-street was, and still is, a street of fine 
buildings and imposing dimensions, at night it was a street of 
almost unrelieved gloom. It was, therefore, not surprising that 
many of its inhabitants, casting longing eyes at the ample illumina- 
tion in Oxford-street and Baker-strect, should complain, and express 
in no uncertain tones a desire for better things. 

The result of those complaints cannot fail to have been noticed 
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by those of our readers whose business or pleasure leads them into 
Victoria-street at night. They will have noticed a distinctly im- 
proved illumination and a vanishing of that gloom which they had 
come to associate with this district. . The inhabitants of this street, 
in fact, petitioned the Westminster City Council to improve the co- 
ditions lately existing, and, as a result, the Westminster Electricity 
Supply Corpn. have been empowered to erect experimentally a 
number of standards bearing high candle-power metal filament 
lamps. Our illustration shows that part of Victoria-street in which the 
new condition of thingsisat work. The fitting on the left of the photo- 
graph was designed some years back by Mr. J. W. Bradley, city 
cngincer of Westminster, and contains one 300 с.р. Osram lamp, ; 
the fitting in the foreground on the right of the photograph ,is a 
standard fitting made by Mr. Haydn Harrison, and contains thrcc 
100 c.p. Osram lamps, an arrangement which is found to give a better 
effect than that outlined above. At the Abbey end of Victoria- 
strect four Jandus flame lamps have been erected to test the efficiency 
of this method of lighting. 

It requires no photometer to enable the ordinary passer-by to 
realise the great improvement that has been made from the illumina- 
tion point of view by the installation of Osram lamps. The casual 
observer notices the increased illumination, and vaguely looks around 
for sky-signs or glass Prince of Wales’ feathers to account for the 
altered condition of things. Не finds only Osram lemps instead of 
incandescent gas. | | 

Мг. А. Н. Seabrook (sce THE ErECTRICIAN, Vol. LXIV., p. 6) has 
already pointed out that this form of lighting is cheaper than gas. 
and we only hope that, as a result of these experiments, Westminster 
may follow the lead already set for Marylebone. In fact, as 
mentioned in another column of this issue, the contracts for lighting 
the streets of Westminster are shortly to come up for revision and 
an opportunity should then ke given for metal filament lamps to 
show what they can do over а lengthy area. 


OSRAM LAMPS AT ACTON. 


We understand that experiments are being carried out by the Acton 
Urban District Council with high candle-power metal filament lamps, 
for street lighting. А few experimental posts have been erected, 
and the lanterns fitted to these posts are each provided with three 
100 c.p. Osram lamps. The type of lantern is standard pattern made 
by Mr. Haydn Harrison. The adjoining illustration shows a con- 
verted gas pillar carrying & special bracket, which holds the Osram 
lantern. It will be interesting to observe what is the outcome of 
these interesting experiments. It may be noted, meanwhile, that the 
Osram lamp, particularly in the high candle-power sizes, is being 
extensively employed by electricity supply authorities for street 
illumination. A light unit of this type provides the engineer with an 


OsBAM Lamp STRERT FITTING AT Acro. 


economical form of illumination which does not require the attention 
of the arc lamp, but which can generally be depended upon to give a 
large amount of light. At the present time there must be a con- 
siderable quantity of data in the hands of the engineers who have 
been making these experiments, and doubtless at the proper time 
they will see fit to give these every publicity, more particularly in 
view of the threatened competition of high pressure gas in this field. 
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STANDARDISATION IN MANUFACTURING. 


In the present condition of the electrical industry it is 
not surprising that several of the Papers read before 
engineering societies should be of a self-examining kind. 
General considerations affecting the industry and the 
methods followed by foreign competitors naturally come 
in for a fair share of attention, but we may go further and 
inquire into the processes of manufacture and cognate 
subjects. The latest Paper of this kind is that of Mr. К. 
ORSETTICH, on “Standardisation of Electrical Machines,” 
read before the Birmingham local section of the Institution 
of Electrical Engineers. 

It may be mentioned that Mr. OnsETTICH, according to 
the remarks which he made recently in discussing a Paper 
by Messrs. LEPINE and STELLING, holds the opinion that 
the industry is mainly suffering from the evils of over- 
produetion, and that, consequently, the cure can only be 
restriction of output, coupled, possibly, with the amalga- 
mation of some of the manufacturing firms. He also 
explained why it was that the banks in Germany played 
such an important part in industrial developments. 
It appears that companies are not permitted to issue 
shares of a less value than £50, the object being to 
minimise speculation. Consequently, people of small 
means invest their money in banks, and when capital 1з 
rejuired the banks form a natural and convenient source. 
This reacts in other satisfactory ways, for the banks do not 
invest money without being satisfied that the prospects 
are good, and they employ independent experts for investi- 
gating the technical merits of each case, It is also 
obviously to the advantage of the banks to keep down 
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undue competition and to maintain a steady stream of 
business. 

Turning, however, from these outside influences to the 
factory itself, we come at once to the important question of 
standardisation. It is quite obvious that the fewer the 
types that are manufactured of any one class of machine 
the lower must be the cost of manufacture. The greater 
the standardisation the larger is the possible turnover for 
given establishment charges. The question is somewhat 
akin to the effect of load factor on fixed charges. Some 
time ago the Engineering Standards Committee went into 
the question of standardising pressures, frequencies, motors 
and other plant, and attempted to limit the unnecessary 
profusion of types. Five low pressures and two frequencies 
were adopted as standard, speeds were specified for genera- 
tors and the number of sizes of motors up to 100 H.P. was 
limited. In the case of continuous current this restriction 
is fairly easy, but in the case of alternate-current machinery 
there is the further complication of frequency. 

Such standardisation, from the point of view of cheapen- 
ing production, would, no doubt, be excellent. It appears, 
however, from Mr. Orserricu’s Paper, that the Engineer- 
ing Standards Committee went further than the manu- 
facturer was prepared to follow, and reduced the number 
of sizes below that for which the public were frequently 
asking. Each manufacturer is likely to have his own ideas 
as to what sizes should be regarded as standard, and these 
ideas will be guided considerably by the drawings and 
patterns that he has taken the time, trouble and expense 
to stock. Each manufacturer cares about his own stan- 
dardisation, but that of other manufacturers is of little 
interest to him. There is, of course, no reason why he should 
be philanthropic. So long as the public want, say, motors 
of sizes which he can supply cheaply, he certainly will not 
reduce his number of sizes. There is, moreover, always а 
fear on the part of the manufacturer that if he reduces the 
number of sizes, one of his competitors will reap an advan- 
tage by being able to supply the discarded sizes. It is 
probably only when there is a question of having to supply 
a new type—for example, single-phase commutator motors 
or turbo-generators—that the manufacturer wishes to see 
the machines so far standardised that he need only provide 
for a minimum number of sizes. It would scem, indeed, 
that true standardisation, with its cheapeniug effect, can 
only make headway slowly, and only as each manufacturer 
sees that it is to his individual advantage to cut down the 
number of sizes to a minimum. | 
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The Alternating. current Commutator Motor aud The Leakage 
of Induction Motors. By R. Gorpsenuwipr, (London: The 
LE Printing & Publishing Co.) Pp viii.—209. бз. 64. 

€ 
Much of the matter in this volume has already appeared in 

THE ELECTRICIAN in the form of original articles, and we think 

the publishers of this journal have done well to have them 

extended and reproduced in book form. The author, Dr. 

Goldschmidt, is not unknown to English readers. Before 

his articles on single-phase motors, he had already proved his 

capacity for thorough work by his painstaking investigations 


on the standard performances of electric machinery, the leak- 
age of induction motors and also in other directions. The 
former of these contributions has already reappeared in book 
form (though in German) and proved a very handv reference 
book for those connected with the design and rating of machines, 
as was pointed out in the review in these columns. The latter 
Paper is now included in the book under review and occupies 
some 50 pages, or roughly about one-quarter of the book. 

It may not be out of place to deal with this portion of the 
book at once, and, in passing, it might also be mentioned that 
it is placed right at the end of the book and is quite inde- 
pendent of the chapters on commutator motors. 

On the whole, the treatise on the leakage of induction motors 
is intended for the use of designers of such machines, and 
contains many practical tables and curves which are arranged 
for immediate and direct application. The main divisions of 
the subject are as follows: The circle diagram ; the no-load 
current; the leakage, (a) slot leakage, (b) zigzay leakage, (c) 
coil-end leakage; the leakage factor; and, lastly, a general 
example. The treatment, being of a practical nature, it must 
not be expected that the results obtained are in every case 
mathematically accurate. Such exactness, however, is neither 
necessary nor desirable in design, for close approximations are 
ever more welcome to the designer than complicated calcula- 
tions. 

The calculation of the magnetising current is based on the 
assumption of a sinusoidal flux distribution. In the majority 
of cases this is sufficiently accurate, especially in motors where 
the densities are kept reasonably low, though there is doubtless 
a tendency for the magnetising current calculated in this way 
to come out slightly higher than in realitv. For two- and four- 
pole low-‘requeicy machines with high core densities, how- 
ever, the flux curve is often very much flattened, and the 
ratio of Baar / B may be as low as 1-3 to 1:35, even with 
the tooth densities quite normal. 

Table IV., giving the ampere-turns for the teeth, indepen- 
dent of the depth of the latter, may be useful, but our ехре- 
rience has shown that very little time as a rule is required to 
calculate the necessary ampere-turns for this part of the 
magnetic circuit. In any case the table is valueless as soon 
as the taper of the teeth is small. For the effective gap area 
we have found Carter's fringing curve very useful. 

The leakage of the various arrangements of coil ends is very 
well treated, and the table of constants given should prove 
very useful. In this connection, an article by Rezelman 
appeared recently in THE ELECTRICIAN, in which the leakage 
of the overhang was determined for special machines. 

On the whole, we think the present treatise on the leakage 
of induction motors to be the best yet published. 

Turning now to the larger part of the book devoted to 
alternating-current commutator motors, we have here treated 
an important subject of ever-increasing interest. Although 
there are several firms both here and abroad that have not vet 
undertaken the manufacture of these machines, yet there are 
few that are not alive to their possibilities, when once the 
machines really emerge out of the experimental stage. For 
just as the modern continuous-current generator or motor 
took several years to develop, some time must necessarily 
elapse before single-phase motors assume their final form. 
When these motors were first introduced, the chief trouble 
was, doubtless, sparking. This difficulty has now been satis- 
factorily overcome in many types just as in the somewhat 
simpler case of the continuous-current machine, and we are 
gradually getting accustomed to the rather illogical applica- 
tion of alternating currents to commutator machines owing to 
the great advantages thereby obtained. Nor are all these 
advantages confined to traction alone, for these motors can 
now be as readily adapted as the continuous-current machine 
for certain classes of stationary work. Moreover, though the 
chief types of these motors, namely, the series and repulsion, 
in their simplest forms possess a series characteristic, yet it 
has proved possible—either mechanically or electrically—to 
impart to them a shunt characteristic in many instances, во 
that their sphere of utility 1s still further increased, 
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These are but a few of the reasons that have made this subject 
of such paramount importance of late years, and it therefore 
becomes imperative for technical men who wish to hold their 
own in the near future to keep in close touch with the develop- 
And it is just here 
where the busy engineer engaged in practice finds himself at 
а, loss, for it must be admitted that a very large percentage of 
the Papers published in this connection have been of purely 
Consequently, a small handbook, such 


ments and possibilities of these machines. 


theoretical interest. 
as the present, dealing with these machines in a simple prac- 
tical way, is certain to find a great number of readers. Start- 


ing from first principles the author explains in the clearest 
manner possible how the commutator motor behaves when an 


alternating current is applied et its terminals. He then 
passes on to the series motor and from the ideal motor gradu- 


ally works up to the real motor with all its characteristic 


features. After this the author passes on to the simple repul- 
sion motor. The treatment of this machine occupies much 


less space than that given to the series motor, but the reason 


for this seems quite clear, since much of what has been said 
about the series motor applies equally well to the repulsion 
motor. 

From the simple Thomson motor, Dr. Goldschmidt passes 
on to consider the repulsion motor of Latour-Winter-Eichberg, 
and explains the effect of using the armature as an exciting 
winding. It would have been interesting if the chapters on 
repulsion motors had been closed in the same way as that on 
the series motor, where the principles are illustrated by the 
results which would be obtained from practical tests. 

In a chapter on special types, mention is made of a few of 
the multitudinous arrangements which have kept a section of 
the patent offices busy for the last few years. To such modi- 
fications the repulsion type seems to be much more suscep- 
tible than the series, but after all à good knowledge of the first 
principles of these two fundamental types will enable an 
engineer to grasp readily the chief characteristics presented 
by such novelties. 

The last chapter contains examples and performances of 
coinmutator motors. In the section on series motors, the 
S.S.W. motor is shown with all its various windings combined 
into one resultant stator winding, whilst resistance connectors 
are still uscd between armature winding and commutator. 
The Oerlikon motor then follows with its short-circuited com- 
pensating winding and its armature free from all resistance 
connectors. Examples are also given of the motors built by 
Kolben, Westinghouse and the General Electric Co. The 
chief example of the repulsion tvpe is the Winter-Eichberg 
motor built by the A.E.G., and a full set of curves and diagrams 
is given to illustrate the characteristics of this machine. 

We think we have already said enough, however, to show 
that the present book is just whet is required аз an introduc- 
tion to the study of single-phase commutator motors, and for 
this purpose it can be heartily recommended. 

STANLEY Р. SMITH. 


Uppenborn’s Deutscher Kalender für Biektrotechniker. 
Edited by G. Detrmar, (Munich: R. Oleenburg.) In two vols., 
pp. 9424 332. М.5. 

The differences that exist between the British and Teutonic 
characters are well brought out in their electrics! pocket-books. 
The English pocket-book is intensely practical, so called : 
mathematics is gencrally taboo, and the information given is 
too often of а “ catalozy nature. In the German pocket- 
book, on the other hand, are given very full technical (or, as 
we should say, theoretical) details of the design of the various 
plant and the operation of the various zpparatus ; mathematics 
is freely used as а means to an end. In this way anyone who 
is familiar with both the English end German languages is 
fully provided for, otherwise he lacks something. 

Uppenborn’s Pocket-book is an electrical classic, worthy 
to rank with Molesworth in quality, if not in ege, and the 27th 
edition, which we now have under notice, is quite up to the 
mark in every respect. 

It begins. of course, with that species of information generalty 
known as * Useful Tables,” and then goes into the question 


of “ Units" and “ Magnetism.” The latter subject is dealt 
with in а much more theoretical fashion than is usual in 
similar works in this country. Various electrical measure- 
ments are then described, the next sections being devoted to 
the design and construction of both continuous and alternate- 
current machinery. Switchgear, electrical distribution and 
lighting are then fully gone into, the information given being 
of a most interesting nature. It is curious to notice, however, 
that at this point the various postal regulations and charges 
are included (rather unnecessarily, we think), while useful 
features are the various rules and regulations, apparently so 
necessary to German well-being, dealing with the erection, 
testing and upkeep of electrical machinery and apparatus. 

In the second volume electric traction, telegraphy, tele- 
phony (both the usual and the photographic) and electro- 
chemistry are all adequately dealt with, the whole forming a 
very useful companion to any electrical engineer. 

It should be noted, however, that while Vol. I. is bound 
in soft leather, with 2 pocket flap, thus making an excellent 
book for the pocket, Vol. II. is only paper covered. Much 
pocket carrying of the latter will soon lead to its destruction, 
and we should recommend the publishers to alter this arrange- 
ment in future, even if the present very moderate price has to 
be somewhat raised. 

L'Année Electrique, Electrotherapique et Radiographique. 


By Dr. FovEAU DE CovRMELLES, (Paris: Libraire Polytechnique 
Ch. Béranger.) Pp. 572. 3 fr. 50. 


This book, which now makes its tenth appearance, is a sign 
that so-called medical electricity is in a flourishing condition. 
Chapters on Electric Traction and Wireless Telegraphy, as well 
as on Medico-electro-legal subjects, are included. We have 
had the pleasure of reviewing this book for some years, and 
cach time have mentioned the desirability of the author pro- 
viding an index. The book is still without an index, and it is 
still as difficult as ever to find any particular information. А 
summary of chapters is a very inadequate substitute. 


USE OF ELECTRICITY IN FACTORIES AND 
WORKSHOPS. 
OFFICIAL NOTES ON HOME OFFICE REGULATIONS.* 
(Concluded from page 854.) 


Regulation 5. Every fuse, and every automatic circuit-breaker used 
tnstead thereof, shall be so constructed and arranged as effectively to interrupt 
the current before it so exceeds the working rate as to involve danger. It 
shall be of such construction or be so guarded or расса as to prevent danger 
from over-heating, or from arcing or the scattering of hot metal or other 
substance when it comes into operation. Every fuse shall be either of such 
construction or so protected by a switch that the fusible metal may be readily 
renewed without danger.—For incandescent lighting circuits, and other 
circuits in which there is a definite maximum working current, an excess 
of 50 per cent. is generally a sufficient margin, and should not be ex- 
ceeded unless for special reasons. For motor circuits, however, this 
limit may not be sufficient. Circuit-breakers are now obtainable, 
arranged to cut off instanly on a short-circuit, but for brief overloads 
with a time limit. No unenclosed fuse wires should be used unless the 
surroundings arc of a fire-resisting nature and so located that no one 18 
likely to be near them when they come into operation. For small dis- 
tribution boards, wooden cabinets with glass panelled doors are generally 
used; the wood should be hard, and lined with asbestos or other fire- 
resisting material. For large currents ov high pressures, circuit-breakers 
are generally preferable to fuses, although various types of the latter 
are used, some being immersed in oil. Fuses having any live metal, 
terminals, contacts, &c., exposed must, unless on switehboards set apart 
in accordance with Regulation 15, be enclosed in boxes or cabinets. 

The third part of Regulation 5is very important. Accidents in the renews 
ing of fuses have been very numerous from several causes. For instance, 
the person renewing a fuse may get a shock (1) if not insulated from 
earth, by touching a fuse wire, terminal or other live part; or (2) 
although insulated from earth, (a) by touching opposite poles simul- 
taneously, or (6) by touching one pole and the earthed metal enclosure, 
or (c) by touching both the terminals of a single fuse if the circuit is not 
broken elsewhere, as there will then be the full voltage between them. 
He may also get burnt and perhaps have his eyes injured in addition, 
through a flash (1) from a short-circuit. caused by the fuse wire, or strip. 
or the pliers or other tool he may be using : or (2) in attempting to renew 
a fuse in a circuit not broken elsewhere. These risks can be minimised or 
avoided by the use of switch fuses or other properly constructed detache 
q. OP аша UE oD DENS, eR ы ee асаа 
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able fuse holders. It is not only the detachable holders which have to 
be considered; the arrangement or protection of the bus bars and fixed 
contacts of the fuse board must be such that there is no danger of touch- 
ing live metal when putting in or taking out the holder. E 

One form of detachable holder is generally known as a grip fuse. In 
this pattern the fusible metal passes through a porcelain tube which is 
held in the hand. Frequently, however, the porcelain tube forming the 
handle or grip is too short, it being possible only to hold it with two or 
three fingers, the other fingers being liable to touch the live parts above 
or below the porcelain. This type should be not less than 4 in. in the 
porcelain grip, which should be expanded into the form of a disc at each 
end to prevent the hand from touching the contact blocks. It is desirable 
that the porcelain tube should be lined on the inside with asbestos or 
other suitable material to prevent the porcelain from being broken 
through the heat due to the blowing of the fuse. It is obvious that, as 
the fuse wires within the porcelain tube are completely encircled by the 
man's hand, there is more risk in handling this type of fuse than one in 
which the handle does not contain the fuse wires. Fuses of this type 
therefore should not be used for high pressures or where the fuse has to 
be replaced on a live circuit in which a heavy current may flow. Some 
fuse holders, otherwise satisfactory, are rendered dangerous by the grip 
or holder being provided with an opening for viewing the fu:e wire. 

The use of metal cabinets, referred to under Regulation 3, is open to 
even stronger objection in the case of fuses, unless the fixed conductors 
are well arranged or guarded and properly constructed fuse holders are 
used. Where practicable, it is better, in large installations, to avoid as 
far as possible the use of metal cabinets by putting the distribution fuses 
on switchboards in rooms or compartments set apart for the purpose. 

In some public supply sub-stations, and even in generating stations, 
bare metal fuses, directly clamped to the terminals without holders, 
have been used on the distributing mains without being protected by 
switches. Such an arrangement of course does not comply with the 
regulation. 

Although fuses may be satisfactorily arranged in the same cabinet with 
switches, they should never be placed within a switch cover, unless 
specially во arranged that they may be renewed without danger of 
touching any live metal, as by providing that in opening the cover the 
fuses are thereby withdrawn to a safe distance from the live contacts 
and other live metal. 

Regulation 8.— Efficient. means suitably located shall be provided for 
protecting from excess of current every part of a system, as may be necessary 
to prevent danger.— The efficient means will be fuses or circuit-breakers, 
generally the former for small circuits and the latter for heavy currents. 
As a rule, circuits should branch from distributing centres, so that the 
fuses may be collected together on distributing boards. For final sub- 
circuits carrying small currents, such as for incandescent lighting, а 
number of lamps may be grouped on one pair of fuses. Such groups 
should be kept as small as practicable ; 750 watts in the aggregate is a 
very common limit, but a 500-watt limit is preferable, and half that 
amount if flexible wire pendants are used. It is particularly important 
that circuits for portable lamps or other apparatus be properly protected 
by fuses. Circuits containing connectors for plugging on portable 
lamps should be protested so as in no case to exceed the 750-watt limit; 
usually a much lower limit giving greater safety can be arranged without 
inconvenience. 

Regulation 13. Every flerible wire for portable apparatus, for alternating 
currents or for pressures above 150 volts direct current, shall be connected 
lo the system either by efficient permanent joints or connections, or by a 
properly constructed connector. In all cases where the person handling 
portable apparatus or pendant lamps with switches, for alternating current 
or pressures above 150 volts direct current, would be liable to get a shock 
through a conducting floor or conducting work or otherwise, tf the metal 
work of the portable apparatus became charged, the metal work must be 
efficiently [earthed ; and any flexible metallic covering of the conductors 
saall be itself efficiently earthed and shall not itself be the only earth connec- 
tion for the metal of the apparatus. And a lampholder shall not be in 
metallic connection with the guard or other metal work of a portable lamp. 
In such places, and in any place where the pressure exceeds low pressure, 
the portable apparatus and its flerible wire shall be controlled by efficient 
means suitably located, and capable of cutting off the pressure, and the 
metal work shall be efficiently earthed inde pendently of any flexible metallic 
cover of the conductors, and any such flexible covering shall itself be inde- 
pendently carthed.— By n properly constructed connector” is meant 
one which may be used without danger. The most common accident 
In the use of connectors is for the user to get his hand severely burned 
when putting in the plug of the connector. This may result from a 
short-circuit in the portable apparatus, or in the flexible wires, or within 
the plug itself. The fault of most connectors is that the plug, often too 
small, has to be held so that the user’s fingers are close to the contacts 
and the flexible wires ara actually in his hand where they leave the plug: 
80 that he must be injured if there should be a short-circuit, particularly 
if it occurs within the plug itself, or in the flexible wires where they 
leave the plug. The ordinary type of small connector is not safe except 
for circuits fused to take very small currents, as for two or three lamps 
only. Such connectors used for heavier currents can only be safely 
used if protected by a switch for making and breaking the circuit. The 
defects could be overcome by having the plug portion of a connector so 
constructed that the flexible wires enter 1t from below, and not at the 
end, so that they are less liable to damage at the point of entry and do 
not pass through the user's hand; and there should be a guard disc or 
shield plate between the handle part of the plug and the portion con- 
taining the contact pieces. An ordinary lamp-holder with adapter 
cannot be safely used as a connector, except in a circuit fused for a very 
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small current, unless protected by a switch ; and if used in a place where 
the person handling it is in connection with earth, it must be earthed. 

Where portable apparatus has to be carthed, the connector may have 
to provide for the earth connection in addition to the circuit connections. 
It should be so arranged (a) that in plugging in and out the earth 
connection is made before, and broken after, the circuit connections, 
and (5) that, in plugging in, the connections cannot be wrongly made. 
As the safety of the person using the portable apparatus depends upon 
the earth connection being in order, it is important that the connections 
of the earth wires should be readily visible, otherwise they may be dis- 
connected, and the fact remain unknown until there is an accident. The 
plug should therefore be arranged so that the terminal for the end of the 
earth wire of the flexible cable is on the outside where it can be seen ; 
and similarly the terminal for the earth wire to the socket portion of the 
connector should be on the outside. Connectors having the shell made 
of metal must themselves be earthed. 

Hand lamps, except as mentioned below, and other portable apparatus 
for alternating current or pressures above 150 volts direct current, must 
have all metal work which can be touched connected to earth, unless 
used in a place, such as a room with a dry wood floor, where the uscr is 
necessarily insulated from earth. This will necessitate the'use of an 
additional flexible wire. Flexible metallic sheathing for the flexible 
wires i8 not as a rule desirable for use with connectors ; it is better that 
the fixed end should be permanently connected to the circuit, and the 
earth connection thereto permanently made. With the use of pendent 
switch lamp-holders, their position must be considered, e.g., whether 
they are fixed over a machine of some kind which may be in connection 
with earth. In most places where portable electric drills and other 
tools are used, they will require earthing, and earthing of electric irons 
may be needed in many laundries. The alternative to earthing is the 
use of direct current at a pressure not exceeding 150 volta. 

In the case of portable lamps, however, a special construction is pos- 
sible which will obviate the necessity of earthing. The liability to get 
а shock if the metal work of the portable apparatus became charged 
depends upon whether the metal work in question can be touched. For 
example, a portable lamp might be constructed of insulating material 
having no metal work except the lamp-holder, and if this is further 
protected with insulating material so that neither it nor the metal cap 
of the lamp can be touched it need not be earthed, provided that the 
protection is substantial and not likely to get broken in use. Again, 
the liability to get a shock may be reduced to the vanishing point if the 
construction is such that there is no reasonable likelihood of any metal 
work which can be touched ever becoming charged, in which case there 
is no need to earth it. Thus, such a portable lamp as described might 
also be provided with a metal guard for the lamp, so arranged that it 
need not be earthed. The guard would have to be attached in such a 
way that there is no possibility of its becoming charged through contact 
with the lamp-holder or the conductors or by leakage therefrom in case 
of dampness; and in this connection care should be taken that there 
are no screws or pins for attaching the guard or other part used in such 
a way that they may make contact witH the lamp-holder or the con- 
ductors ; where screws are used they should not be directed towards the 
lamp-holder in such a way that if a little too long they may make contact 
with it. Any lamps where there is a risk of this occurring will have to 
be earthed. A leather loop for hanging up is preferable to a metallic 
hook, as the latter may in time cut or rub through the insulation of the 
flexible wires. Such specially constructed lamps are now available. 
For use in very wet places or under special conditions tending to leakage, as 
in meat brine-curing works, it may be necessary to earth the metal parts 
in any case. | 

Similarly with regard to pendant lamps with switches. It is possible, 
аз an alternative to earthing, to enclose the lamp-holder entirely with 
insulating material so that neither it nor the metal cap of the lamp can 
be touched, and even to attach a metal shade in such a way that it is not 
in connection with the lamp-holder and could not become charged. 
Switch lamp-holders having metal switch handles cannot, of course, be 
protected in this way, and those in which the pin of the switch is live are 
objectionable, in view of the insulating handle getting broken and the 
live metal becoming exposed. It is essential, however, that any insu- 
lating material used for this purpose should be of a fire-resisting nature ; 
and it should be borne in mind that few, if any, insulating substances of 
an organic nature or containing organic material are entirely satisfactory 
in this respect. There would appear to be an opening for switch lamp- 
holders made of porcelain in reference to this requirement. 

The requirement that a lamp-holder shall not be in metallic connection 
with the guard or other metal work of a portable lamp is very important. 
Few of the lamps hitherto in use comply with this requirement, to tho 
non-observance of which several fatal accidents have been directly due. 
In connection with this requirement it has to be remembered that the 
metal work must be efficiently earthed in all cases where the person 
handling the portable lamp would be liable to get a shock if the metal 
work became charged ; so that if the conditions are such as to require 
earthing of both the lamp-holder and the metal guard, two distinct earth 
connections will be required. The necessity for such double earthing 
need not, however, arise. As explained above, the lamp-holder can be 
readily so protected by insulating material that the person handling the 
portable lamp, whether in ordinary use or when changing a lamp, is not 
liable to get a shock should the lamp-holder become charged, in which 
case the regulation does not require the lamp-holder to be earthed. 
Moreover, as also explained above, by careful attention to the design 
ав to the attachment of the metal guard and any other metal parts, the 
use of even a single earth wire may be dispensed with. 

With other forms of portable apparatus a construction which will 
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obviate the necessity for earthing is, however, generally impossible, as a 
failure of the insulating material will cause the exterior metal work to 
become charged ; earthing must therefore be adupted. It is obvious 
that portable apparatus, as hitherto often used, having the terminals 
or other live conductors exposed, does not comply with the regulation. 
The live conductors cannot be earthed, and consequently they must be 
completely enclosed. 


Regulation 20. Where a high-pressure or extra high-pressure supply is 
transformed. for use at a lower pressure, or energy is transformed up to 
above low pressure, suitable provision shall be made to guard against danger 
by reason of the lower pressure system becoming accidentally charged above 
1х normal pressure by leakage or contact from the higher pressure system.— 
The most usual methods of guarding against the danger indicated are : 
(1) an electrostatic device arranged to earth the lower pressure system if 
an abnormal rise of pressure should occur ; or (2) an earth shield between 
the primary and secondary windings of the transformer; or (3) per- 
manently earthing one pole or the neutral point of the lower pressure 
system. In the case of public supply through transformers, the suitable 
provision is generally made by the supply authority ; but if the trans- 
formers are under the control of the consumer, or if the supply authority 
does not make provision, the consumer may have to do so. 

Regulation 21. Where necessary to prevent danger, adequate precautions 
shall be taken either by earthing or by other suitable means to prevent any 
metal other than the conductor from becoming electrically charged.—This 
applies to any metal liable to become accidentally charged, such as 
armouring and lead covering of cables, metal tubing for cables and wires, 
metal cabinets and covers of switches and other apparatus; and to the 
frames of generators, motors, and transformers. | Earthing has generally 
to be resorted to, аз “ other suitable means“ are not often practicable. 
Movable machines, such as electric travelling cranes, whether overhead 
or otherwise, should be earthed, and the rails on which they run should 
be electrically bonded and earthed. 

This regulation is subject to Exemption 1, and therefore applies only 
at pressures exceeding 125 volts alternating or low pressure direct. It 
is also qualified by the phrase " where necessary to prevent danger." 
All lamp-holders and metal shades or other fittings attached thereto for 
alternating pressure above 125 volts must be earthed “ where necessary 
to prevent danger " ; that is, where the person handling them, in renew- 
ing a lamp or otherwise, is in contact with earth, as for instance, when 
in contact with machinery, or out of doors, or standing on iron floor 
plates. Where the wiringis in carthed metal tubing there is, of course, 
no difficulty in the earthing of the lamp-holders, shades, &c. If, how- 
ever, the wiring is not in earthed tubing and there is difficulty in arrang- 
ing for earthing the lamp-holders, there is an alternative in lamp holders 
made of or completely covered with suitable insulating material, so that 
neither the holder nor the metal cap of the lamp can be touched. Metal 
covers and handles of switches, used under similar cireumstances, require 
earthing, whether the switches are large or small. 

It is most important that proper care be taken in making the earth 
connections. There is no hard- and. fast rule suitable for all cases. It is 
generally held that a water main where available offers the best means 
of making the connection, but objection is sometimes raised by the water 
supply authority. The most usual alternative is that of a metal plate 
buried in the ground. In many installations it has been the custom to 


put in a separate small earth plate wherever there is any metal, such as: 


the frame of a motor, which requires to be earthed. This method can 
be satisfactory only if the earth plates are large enough and the ground 
moist so that large currents may be able to pass, sufficient in fact to 
blow the fuses or to bring out the circuit-breakers of the cireuit or branch 
circuit on which the leakage occurs. Assuming that at the spot chosen 
the earth is always damp, as a rough guide 1 sq. ft. of plate should be 
provided for each 25 н.р. of the motor, with a minimum size of, say. 
4 sq. ft. A simpler and better way is to run an earth cable or strip of 
copper throughout the installation. As so much depends upon the earth 
connections being in order, and as the carth plate and its immediate 
connections are necessarily out of sight, it is advisable always to provide 
duplicate plates, placed at some distance apart. Some engineers make 
a practice of connecting the earth cable to a water main in addition to 
earth plates, and no doubt this is an excellent method. Where the 
wiring of an installation is wholly in metal tubing, sufficiently heavy and 
properly jointed, the earth cable can be dispensed with, the metal 
tubing taking its place, provided that it ix properly earthed. 
e [tis most important that the earth cable, and its branches, should be 
of ample size, in reference to the size of the conductors at each part of 
the installation. Its smallest branch, unless specially protected against 
damage. should be so heavy as not to be readily broken, say not less 
than a No. 14 S. W. G. In the case also of flexible cables for lamps or 
other portable apparatus, the earth wire in the flexible cable should be 
as large as the conductors of the cable. All joints and connections in 
the earth cable and its branches should be well made. The connection 
with the metal which has to be earthed should be by sweated lugs and 
screw or clamp connectors which cannot accidentally work loose. Simi- 
larly, the connection of the earth cable to the earth plate must b^ pro- 
perly made so that it cannot work loose or corrode. On no account 
should gas pipes be used for making earth connections. For installa- 
tions in steel frame buildings, the framework of the building has some- 
times been utilised as an earth connection instead of earth plates. This 
method, however, cannot be relied upon without special investigation 
even where the number of metal columns entering the ground is large. 
Copper is, perhaps, to be preferred for earth plates. They are placed 
preferably in an upright position in the ground and on each side about 
12 in. of broken coke is packed haid. The depth at which they are 
buried must depend upon the condition of the ground in regard to mois- 


ture, but they should not as a rule be less than 3 ft. or 4 ft. below the 
surface. The spot should be carefully selected with a view to being 
permanently wet or damp. 

Regulation 25. Adequate working apace and means of access, free from 
danger, shall he provided for all apparatus that has to be worked or attended 
to by any person.—As examples of conditions contravening this regula- 
tion may be mentioned motor switches or other apparatus requiring 
handling which are placed on a wall behind a running belt, or over run- 
ning machinery, in such a way that the person having to use the appa- 
ratus is in danger. Frequently there is no provision for adequate or 
safe means of access to electrically-driven cranes. Attendance upon 
generators and motors is also covered by this regulation. Thus, where 
brushes of a 500-volt traction generator require adjusting or the com- 
mutator requires wiping or lubricating, while the machine is at work, 
safe access thereto must be provided; if the attendant has to stand on 
the bed-plate it should be covered at that part by insulating material to 
prevent a shock to earth; the place where he stands should be flat and 
of sufficient area, so that he can stand firmly. For large machines a 
hard wood platform is sometimes provided. Safe access for such opera- 
tions often necessitates something to hold on by; where there is a rail 
round the machine this will often serve, but if of metal it should be 
covered with insulating material such as hard rubber vulcanised on. 
If there is no rail, a projecting pin with a disc end next the machine, 
similarly covered with insulating material, can be generally attached to 
the machine in a convenient position. In the case of motor-generators, 
where there is a bearing between the motor and the generator, which 
requires periodical inspection, safe access thereto must be provided. 
There should be at least a rail on each side, and in many cases stout wire 
netting guards (or equivalent) in addition. 

Regulation 32. Every underground sub-station not otherwise casily aud 
safely accessible shall be provided with adequate means of access by a door 
or trap-door, with a staircase or ladder securely fired and so placed that no 
live part of any switchboard or any bare conductor shall be within reach of 
a person thereon Provided, however, that the means of acccss to auch sub- 
station shall be by a doorway and staircase (a) tf any person is regularly 
employed therein, otherwise than for inspection or cleaning, or (b) tf the 
sub-station is not of ample dimensions and there ts therein either moving 
machinery other than ventilating fans, or extra high pressure. The require- 
ment that no live part of any switchboard or any bare conductor shall 
be within reach of a person on the staircase or ladder can be met by 
making the entrance in an extension of the chamber. Entrance through 
the roof of the chamber itself is generally objectionable on account of 
the proximity of live conductors, and also because if any water enters it 
falls on that part of the floor which it is important to keep dry; more- 
over, the ladder obstructs the working space. Similiarly, glass pave- 
ment lights are not recommended. 

Good ventilation is required for several reasons, particularly in order 
that any moisture condensing on the walls or apparatus may be readily 
carried off, and, in the case of a newly constructed chamber, in order 
that the moisture coming from the masonry may be gradually carried 
away. For this purpose it is necessary to provide ventilating ducts, an 
inlet duct at one end and an outlet duct at the other. It is preferable 
that the inlet be near the floor of the chamber, and the outlet near the 
roof. If the ducts are sufficiently large, the warmth of the chamber due 
to the transformers will in general suffice to maintain a sufficient current 
of air. Should this be insufficient, an electric fan at the mouth of the 
outlet duct is recommended. It is frequently found that the ventilating 
ducts provided are not large enough to serve the purpose, and it is, 


therefore, recommended that the sectional area of each duct should be 


not less than 1 sq. in. for every 10 cubic ft. capacity of the chamber. 
The area of the chamber will depend upon the number and size of the 
transformers or other apparatus, and the extent of the switchgear. &c. 
In arranging this, whether for underground or above ground sub- 
stations, the regulations dealing with switehboards must be borne in 
mind. Generally low and medium pressure switchboards will have 
bare metal exposed, and for new sub-stations there must therefore be a 
working platform not less than 3 ft. wide with a minimum of 7 ft. clear 
height above. This determines the minimum height of the chamber. 
If, however, there are any high-tension conductors exposed so that they 
may be touched, or if there are bare conductors on both sides, the dimen- 
sions may have to be greater. Switehboards should not be placed 
opposite to each other unless the live metal is well protected or the space 
between is ample to give room for safe working, and those for different 
pressures should be kept well apart. Earthing of transformer frames 
and cases and other metal should be carefully attended to. Switehboards 
should not be so placed above or close to transformers or other earthed 
metal that the operator may be in contact with them. If necessarily so 
placed, insulating screens must be provided. Also, he should not be 
liable to touch or lean against cither the tail ends of the cables leading to 
the transformers or the transformer terminals. It should be borne in 
mind that with high pressure, orextra high pressure where the terminals 
are protected by porcelain covers it may be unsafe to touch the porcelam. 


ELEOTRICITY SUPPLY TABLES AND DATA. 


This Valuable Set of Tables and Engineering Data relating to 
Electricity Supply and to Electric Traction on Railways and Tramways 
in the United Kingdom, the Colonies, and some important places 
abroad, is now ready, and can be obtained complete in handy book 
form, price 6s. 6d. post free, or on very hard paper for rough or 
constant use, price 8s. 6d. post free. A complete Index is included. 
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CORRESPONDENCE questions as the practical difficulties of setting up particular 


phase differences.—I am, &c., 


THE RADIATION FROM DIRECTIVE AERIALS IN South n ашк Institute, W. Н. Eccles. 


WIRELESS TELEGRAPHY. N , 
TO THE EDITOR OF THE ELECTRICIAN. MODERN ELECTRIC TIME SERVICE. 


Sır: I have read Mr. L. H Walters article contained in IO THE EDITOR. OF TBE ELECTRICIAN: 
your issue of February 25, 1910. Experiments made with the Sir: It has been a fixed observance of the Magneta Time 
greatest care by the Royal Italian Navy for about five years, | Co. (Ltd.) to abstain from entering into controversy when 
and also recently repeated in mv radio-telegraphic stations, | battery svstems are being described. We believe that at the 
have demonstrated that the statements contained in theabove | timeof going to press complete information was not before vou. 


article are inexact. Without lengthening this letter by exhaustively going into 

The changing of direction of a maximum of emission with a | details, for which possibly you would scarcely be able to find 
single aerial, particularly of those of the peculiar type invented | space. we wish to point out broadly that the paragraph refer- 
by myself, can be quite effective (experiments made in 1903- | ring to thia system in the abstract of Mr. Hope Jones’ Paper 
1904), and this result is a great practical importance. Be so | described a form of apparatus which is obsolete. So far from 
kind, therefore, as to publish in vour respected journal this | the dimensions of the master clock being excessive exactly the 
correction of mine to the remarks of Mr. I. H. Walter, whom | reverse is the case. For example, a Magneta master clock 
I beg to thank for his favourable expression with reference to | with a case of the ordinary upright design, having a cross 
my Papers.—I am. &c., section of about 16 in. by 10 in., is a type capable of actuating 


18, Corso Siccardi, Turin, А LESSANDRO ARTOM. 80 dials ; few separate buildings require more than this. A master 
March 6. —— clock, therefore, placed in the entrance is capable of actuating 


a svstem of clocks throughout all the floors, no outside source 
of current of any kind being resorted to. Buildings so pro- 
vided are widely distributed over London and the United 
Kingdom for such users as {һе Royal Mint, Metropolitan 
Water Board and chief postal buildings. 

The leading characteristic of the Magneta system is that the 
electric impulses are mechanically generated and are therefore 
always of precisely equal value. These induced currents are 
set up in a closed ring, therebv abolishing contact points. The 
precision of working has reached a very high standard, which 
could have been predicted when it is remembered that the 
pendulum is left free to exercise its function of time measuring, 
without encumbering it with contact making. 

It is impossible within the limits of a short letter to do 
justice to a number of technical excellencies which have been 


the means of the system being so widely adopted in the com- 


TO THE EDITOR OF THE ELECTRICIAN. 

Sin: I am obliged to Dr. Eccles for his criticism of my 
note under the above title; I do not, however, accept his 
view that there is anything wrong with the algebra. He 
is dealing with a different quantity, viz., energy. The 
matter will shortly be dealt with elsewhere, but there are one 
or two remarks I should like to make now. 

Dr. Eccles supports the polarised wave method so vigorously 
that when he states that “the primitive double aerial svstem 
is really remarkably effective," one would think that he was 
talking of a realitv instead of à phantasm. 

Аз regards the question of amplitude, Prof. Artom appears 
to hold views which are quite the opposite of Dr. Eccles’. I 
may quote, “if they (the oscillating currents) are of different 
amplitude, this axis of greatest propagation may be inclined in 
any direction with respect to the plane of the aerials.” When I 
said * the maxima and minima undergo displacement " I did 
not say angular displacement. It should have been obvious to 
anyone that the displacement was with reference to the centre 
of gravity of the diagram. 

Dr. Eccles then proposes a different arbitrarv standard of 
directive quality. It has, however, always appeared to me, 
&nd to most of those with whom I have discussed the matter. 
that it is not so much the sharp-nosed property of the curve 
which is of value at average distances, but rather the posses- 
sion of well-defined regions of etheric calm at moderate 
distances from the transmitter, which is of the greatest value 
in directive methods. 

In conclusion, my attempt appears to have succeeded in 
accomplishing something, since it has persuaded Dr. Eccles to 
put into words and publish what he has somewhat selfishly 
been keeping to himself since 1899.—I am, &c. 

Westminster, S.W., March 8. L. H. WALTER. 


paratively short time since the foundation of the Company, 
but from the above general characteristics it will be seen that 
it is based on principles on which one can rely for ideal results. 
As regards practical application, some 30,000 diels have been 
installed. The method of working is exactly similar in prin- 
ciple to that of a generating station feeding motors over a net- 
work, the transformations of mechanical energy being identical. 
— We are &c. For the Magneta Time Co. (Ltd.), 
A. R. UPWARD. 
Consulting Engineer to the Company. 
Chiswick, W., March 9. 


THE ELECTRICAL INDUSTRY. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sin: Theundermentioned have decided to constitute them- 
selves into a provisional committee to take such steps as may 
be found advisable in furtherance of the legislative, industrial 
and commercial interests of electrical industries. Every effort 
will be made to work in co-operation with all existing elec- 
trical societies. Any member of the industry in sympathy 
with this movement is asked to communicate with the hon. 
sec., or with any member of the committee. А further an- 
nouncement on the subject will be made at an early date. 

G. L. Addenbrooke, M.I.E.E. J. Barber Glenn. 

A. Bruce Anderson. F. E. Gripper, M.LE.E. 

A. K. Baylor, M.LE.E. H. Hirst, M.I.M.E. 

Lt.-Col. H. R. Beddoes. J. G. Lorrain, M.LE.E., M.I.M.E. 

E. Bergtheil, I. I. E. E. J. A. Lycett, J. P. 

J. Cecil Bull, A. I. E. E. W. C. Mountain, M. I. E. E., 

E. Charrington, A. M. I. C. E. M. I. M. E. 

A. N. Conneti, M. I. C. E., M. I. E. E. R. K. Morcom, M. A., A M. I. E. E. 

A. Dickinson, M. I. C. E., M. I. 
1 


To the above, Dr. Eccles replies as follows: — 
TO THE EDITOR OF THE ELECTRICIAN. 

SIR: Mr. Walter would instantly destroy my criticism by 
proving that the final equation of his article has been deduced 
correctly from his fundamental equation (I). To try this would 
take only 10 minutes of time and 10 lines of your space. 

Perhaps I ought to say clearly that what I discussed in my 
note was not Artom’s crossed aerial, but just what Mr. Walter 
discussed namely, a pair of parallel air wires. I called this 
the primitive double aerial method, because it was much talked 
about in the earliest days of wireless telegraphy. Long before 
that it was an exercise for students of physicel optics. 

Since Mr. Walter's algebra (2nd mine) was concerned solely 
with parallel air wires, the subject of elliptically polarised 
waves was absolutely barred out ; and hence Mr. Walter ought 
not to imagine that he attacked Artom’s polarised wave method, | E. Garcke, M. I. E. E. 
or that I defended it. And as both Articles were theoretical R. Borlase Маттнехз, A. M. I. C. E., hon. sec. 
and dealt merely with phantasm, we must not raise here such Bank Buildings, Kingsway, London, W. C. 


E. E., | W. M. Murphy, J.P. 
M I. M. E. H. B. Renwick, A. I. E. E. 
H. Justus Eck, M. A.. M. I. E. E. A. A. Campbell Swinton, M. I. E. E., 
W. B. Esson, MI. I. C. E., M.I E. E. M. I. C. E. 
E. H. Freeman, A. I. E. E. A. P. Wood, M. I E. E. 
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THE ELECTRICIAN, MARCH 11, 1910 


STREET LIGHTING IN THE CITY OF WESTMINSTER. 


Some years ago contracts were entered into with various elec- 
tricity supply and gas companies for the provision of street lighting 
within certain districts of the City of Westminster. At that time 
artificial lighting had not reached its present development ; neither 
flame аге nor metal filament lamps were known, nor had the high- 
pressure gas mantle come into being. For this reason the artificial 
lighting in these districts is now somewhst out of date, and, the con- 
tracts shortly running out, opportunity has been taken to prepare 
& new specification, to which the electricity supply and gas companies 
within the area are being asked to tender. 

Through the kindness of Mr. J. W. Bradley, city engincer to thc 
Westminster Corporation, we have been fzvourcd with a copy of this 
specification, and reproduce below some of the more important 
clauses. After the general conditions of contract, and certain pre- 
liminary definitions, the specification continucs :— 


In the case of “ large units " the lamps are to be erected on suitable and 
approved columns of such a height that the centre of light shall not be less 
than 20 ft. above the adjacent surface of the ground. In the case of 
** small units“ the centre of light shall be not less than 12 ft. fro:n the 
adjacent ground surface. 

The design of electric lamp pillars is subject to the approval of the 
Council, and such pillars must be of cast-iron or cast-iron and steel tube 
construction. The approved type of gas lamp columns is that re: ently 
erected in Whitehall and Parliament-street. In the case of electric limps 
provision must be made for the winding gear to the footway columns. Are 
lamps shall be fitted with automatie substitutional resistances, so that 
the failure of one lamp will not interfere with others in the same group. 

Each lamp is to be fitted with burners, mantles, globes and fittings, 
as the case may be, giving a minimum of 90, 180, 1,800, or 3,000 standard 
candle-power, respectively, as directly measured by the Council's port- 
able photometric apparatus placed at ground level, and is to burn 3,940 
hours per annum in accordance with a daily schedule to be hereafter 
supplied by the Council. The fittings and lamp must be in every respect 
to the satisfaction of the City Engineer, and in particular the reflectors 
above the light are not to be concave to the light so as to concentrate the 
illumination at the foot of the lamps, but horizontally flat or slightly 
convex as approved by the City Engineer so as to disperse the rays. The 
testa will be taken in such а manner as to ensure that glazing bars shall 
not interfere with the results obtained. The candle-power shall be 
arrived at by taking the average of two readings in any position with 
regard to the light under test, one reading at an angle of 20 deg., and a 
second reading at an angle of 50 deg. to the horizontal. A test standard 
unit of 1 ft. candle or of any size in excess of this up to 10 ft. candles 
may be used according to the character of the photometer with which the 
tests are made and the class of lamp being tested, all as the City Engineer 
shall direct. The photometer shall be of the Simmance-Abady Flicker 
type, or of any type approved by the City Engineer. "lhe intention of 
this contract is that the Contractor shall assure himself by continued test 
and inspection that the lamps he provides are during lighting hours ful- 
filling in all respects the requirements of this contract, and he shall not 
claim relief from the conditions of this contract on the grounds of non- 
notification on the part of the Council of any failure to comply with the 
terms of this specification. The light given shall be of a steady, in- 
variable character, of a white or yellowish-white colour. 

The districts to which these new conditions will apply are four— 
vir. District A, including Knightsbridge, Prince Consort-road, 
Exhibition-road, Princes Gardens, Impcrial Institutc-road and 
Ennismore-gardens, making in all a total of 4,427 yds. of street. 
District B includes Horse Guerds Avcnue, Bridge-strect, Great 
George-street, Millbank-street, Grosvenor-roed, Horseferry- road, 
Victoria-strect, Great Chapel-strect, Tothill-street, Regency-street, 
Rochester-row, Vauxhall Bridge-road and Bessborough-strect, a 
total length of 7,200 yds. District C includes Drury-lene, Bow- 
street, Wellington-street and parts of Shaftesbury-avenuc, Charing 
Cross-road and Cranbourn-strect, a total of 1,316 yds. of street. 
District D includes St. James's-square, King-strect and Charles- 
street, St. James's, e total of 962 yds. of strect. Table II. shows how 
these various districts arc at present lighted. 

The conditions embodicd in this specification are the outcome of 
а number of tests which have been carried on by Mr. J. W. Bradley 
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The resulta of these tcsts 


in Westminster during the past six years. 
are given in Table I. oa page 900. 

On the figures in this table Mr. Bradley makes certain remarks, 
which we quote in full as follows: ''In order to anticipate any 
objections which might arise on comparing the figures obtained for 
the various lamps, I have the following comments to make on the 
tests. All tests are carried out under precisely similar conditions. 
The photometer which has been used in making these observations is 
fitted with 2, 5 and 10 candle standards for testing low end high- 
power lamps respectively, and will, from its construction, givc 
results in all cases, if anything, slightly higher than the truc valucs 
by a small amount which is practically constant for all the types of 
lamp tested, thus making the comparison of the various lamps 
approximately accurate. Further, precautions are duly taken 
during each test to guard against the effect of extrancous light, 
reflection from buildings, obstruction by any opaque object, such 
as glazing bars, and the tests are only carried out on clear nights. 
In the case of incandescent mantles, including both ordinary and 
high-pressure lamps, great variations in candle-power are found to be 
duc to the condition of the mantles—what appears to the naked eye 
as only a slight diminution in intensity resulting practically in an 
enormous loss of candle-power. In the case of lanterns with groups 
of incandescent mantles, it is found that such mantles are difficult to 
keep in good order, and the effective candlc-power does not increase 
in the same ratio as the number of mantles. It has been repeatedly 
found that а slight defect in any one of the incandescent mantles 
in high-pressure lamps causes a great loss of candle-power, and this 
circumstance renders it difficult to form any comparison between 
tests carried out in a laboratory and those made under actual lighting 
conditions, as in the cases given above." 


PHYSICAL SOCIETY. 


At the meeting held on February 25th, Prof. H. L. CALLENDAR, 

F.R.S., president, in the chair, a Paper on 

“Telephone Circuits 

was read by Prof. J. Perry. The author published a Paper in the 
Proceedings of the Society in 1893, showing how voltage v and 
current c ere attenuated. along a telephone or submarine telegraph 
linc, a line with resistance r, capacity k, inductance /, and leakance s 
per unit length; currents are of the form sin gt. When /q/r is con- 
siderable the mathematical expressions become simple. It was 
pointed out that the introduction of Г is of great benefit. The author 
now points out that k may be made negative by the use of inductance 
leaks to carth, and / may be made negative by the use of condensers 
in scrics with the line. To introduce / as Mr. Pupin has done, by 
inductance coils at equidistant places on the line, or to introduce the 
other properties mentioned by placing other contrivances at equal 
distances, is a mathematical problem of great complexity. Con- 
trivances placed close together have the same effect as the continuous 
distribution of properties, but there is considerable expense; the 
problem is to find how far apart the contrivances may be placed so 
that the effect produced shall still be beneficial. Mr. Pupin has given 
а rule for the spacing of his coils, but practical men dispute its ac- 
curacy ; nobody has given a rule for other contrivances. The object 
of the author is to give an easy method of calculation which is prac- 
tically correct and which can be used when the contrivance is any 
network or other combination of resistances, inductances and 
capacities some being leaks to earth—and it may include trans- 
formers, motors and generators. 

Suppose there are contrivances at the equidistant places A, B, &c., 
m miles apart in acable,which has the above-mentioned properties r, 
k, l and з. There is a contrivance whose terminals are A and А,, 
another whose terminals are B and Bo; between A, and B there is 
m miles of cable. Let the currents in the line at A, А, and B be 


c, c, and C. Let the voltages at these points be v, to and V. The 


Table II. Schedule of Lights at Present nt Eristing in V the Four Districis now under Consideration. 


— 
E. 5 | High | Electric Ares. Total Date of expiry 
District Burners. | pressure | lamps in of existing 
! : 
— ӘҒЕСЕСЕЕ: Se | gas.  Ordinarv. Flame. Name of company. oc Contract 
B 1 2 3 4 5 | y | 
A 363 20 8 = = 5 ке. x мш | o 386 »March 31st, 1910. 
B 951 79 10 1 — 33 — | — — 1074 Трес. 31st, 1910. 
C 254 580 , 8 | 8 6 20 121 3 t Charing Cross and 1,000 7. 14, or 21 years 
| 3 | West End. | (at option of City 
D [aos 556 | 6 — — — 46 20 35е. James and 628 | Council) from Sept. 
Pall Mall 18th, 1899. 
| [ж в * * | $5 4 | | & Nov. 10th, 1910. 
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assumption on which the whole method is based із that V/C = v/e— p. 
This is practically true everywhere in a long line except near the 
ends, Now, whatever be the nature of the contrivance, we can 
calculate vy and cy from v and с. It is also known that 


r lj 


V= vo cosh mn —- c, sinh mn, 
n 


— ( } i і 9 


when n= y (r+lyi)(s+kyi). 

Putting V/C or p equal to v/c we have a quadratic to calculate p, 
and therefore V and C, and the problem is solved. Taking c= sin gt 
and calling it 1, then v=p. Whatever the contrivance may һе, we 
find that V=a+fp and С=а + bp. where a. В, d. and b ere piven 
in volue; they are usually unreal quantities of the form M Ni 


where i is ./—1. Solving for p and finding C we have two answers 


which are reciprocals of one another. If Қа+ з) b» called P, and 


this is very easily evaluated, then C- P € 4^ P?— I. 

Examples of the use of the method are given, some showing that 
the detached contrivances produce much {һе same and others very 
different effects from what might have been expected from a study of 
the cable with continuous properties. It was shown that a linc may 
have contrivances somewhat far apart which will tune it to a musical 
note merely, so that it acts almost like an ohmic resistance, but which 
will not transmit well the currents of other frequencies, and that for 
the commercial transmission of speech there must be а compromise. 
The author impressed on the audience the fact that his method of 
calculation could be taught to quite non-mathematical people. 


DISCUSSION. 


After Maior O'Meara and Mr. A. W. Martin (Whose remarks wi!l be 
found in full on pp. 879-882 of the present issuc.—Ebp. E.) had spoken, 

Mr. B. S. COHEN said that the impressions obtained after reading this 
Paper were that Prof. Perry had assumed that a telephone circuit tuned 
to the average telephonic frequency would, as a result of this tuning, 
transmit speech waves more efficiently. He thought, however, that those 
who had studied this subject would agree that this was a misconception. 
He (Mr. Cohen) had previously pointed out that an average speech wave 
consisted of a fundamental varying between 100% and 300%, the 
highest harmonic being about 1,500 ^» and the average a of the whole 
wave 800%. He had also given the Fourier series obtained by analysing 
a number of speech waves, and this series showed that there was a large 
number of odd and even harmonics of approximately equal importance 
ranging from the 2nd to the 11th harmonic. This would in itself explain 
why it was not only useless but absolutely harmful to tune to any par- 
ticular frequency. Turning to the 18-ohm cable line referred to by Prof. 
Perry, he gave some results worked out by Mr. G. M. Shepherd. When 
this cable was in the normal condition the attenuation for a wave with 
a value q (angular velocity) of 1,000 was 2-2 per cent., for a value of 
5.000 it was 3:1 per cent., and for 9.000 6-4 per cent. This covered the 
whole commercial speech range, so that the variation over this range for 
attenuation was about 300 per cent. Using Prof. Perry’s formula, and 
taking his contrivances, adding 0-593 henry per mile and a capacity of 
0-44 mfd. in series, it would be found that the variation of attenuation 
between q= 1.000 and q— 5,000 was 500 per cent. That із to say. up to 
the average frequency alone the variation in attenuation was 200 per 
cent. more than over the whole range of speech frequency with the 
normal cable. But going a step further, for an angular velocity of 5.550 
the attenuation constant was O and the current at the end of the line using 
the formula given was 0. This meant that the inductance and capacity 
bridge acted as a shunt of infinitely low resistance. Any further increase 
in the frequency resulted in a negative attenuation, implying that an 
entire change in the nature of the transmission took place. It would be 
of much interest if Prof. Perry would explain exactly what was the 
physical interpretation of this curious effect. Whatever the explanation, 
however, there was little doubt that the effect of this combination of 
bridges L and K would be unsatisfactory, as far as the commercial trans. 
mission was concerned, in spite of the fact that at 800 œ the attenuation 
was only 0°33 per cent., or an improvement for that particular frequency 
alone of about 15 times over the normal line. Contrasting these results 
with those which would be obtained by the application of the ordinary 
Pupin series loading coils of 0-13 henry each spaced at 1 mile intervals 
in the same line, the attenuation at any frequency over the range of 
telephonic speech was 1-1 per cent.: that is to say, the volume improve- 
ment was 5, and the line acted as a distortionless one instead of amplify- 
ing the natural distortion of the unloaded line. He mentioned that this 
was not only a calculated result, but one that was amply confirmed by 
everyday practice, and which included the effect of the effective resis- 
tance of the inductance. Since his Paper at the St. Louis Congress Prof. 
Kennelly had written a considerable number of Papers on the subject of 
telephonic transmission, and his formule and methods were now adopted 
by many telephone engineers and were rapidly becoming standardised. 

Dr. ALEX. Resset thanked Prof. Perry for his instructive Paper. He 
much appreciated the methods shown of getting simple approximate 
formula for some very difficult problems. It was interesting to compare 
the author's solution in the case when the leakance was zero with Heavi- 
side's solution for a distortionless circuit. The only difference in the 
formule was that the attenuation was twice as great in the latter case. 


The Physical Society was deeply indebted to Major O'Meara and the 
other speakers for the very interesting data they had given about Pupin- 
ised telephone lines. From the theoretical point of view it was exceed. 
ingly satisfactory to find that the “ loading coils " fultilled their functions 
so efficiently and that their performance could be predicted so accurately. 

Dr. J. A. FLEMING (communicated) said the subject of Prof. Perry's 
Paper had an interest for the writer at the present moment, as he hap- 
pened to be giving a course of post-graduate lectures at University 
College on the propagation of currents in telephone and telegraph cables. 
The method of representing the quantities concerned by complex quan- 
tities and their hyperbolic functions was, of course, very familiar to all 
who had paid any attention to the subject, and this method, aided by 
Mr. Blakesley's tables of hyperbolic functions, enabled arithmetic caleu- 
lations to be easily made. Whilst it was quite true that the wave form 
of the currents transmitted in telephony was very far from being simple 
harmonic, yet experiment shows that when using sine-eurve currents 
having a frequency of about 800 or an angular velocity of 5,000, the 
results enabled us to predict the effects with actual speech fairly well. 
The quantity it was important to predetermine was the current at the 
receiving end of a line of known length / and known constants. resis- 
tance, inductance, and capacity (R, L, C) per mile, when a receiver of 
known impedance z'-- В+ jpL' was placed at the end. The important 
quantities were: the attenuation constant 


— o -a 


(бо ыж. | 
a= a) t RE Lg. 


the wave length A= 27/8 2-H у R+ DIA, 


and the initial sending end impedance ту Ry jg. If Pl (where 
P —a-4-j8) was called the propagative length. and if z//z, tanh y, then 
it was quite easy to show that the ratio of thecurrents at the receiving 
and sending ends was given by 1,/1, = сохћ у ech (PI TV/). Also that 


7 
1, ml coth (PI 4- y), 
5 
where V, was the sending voltage. These formule were compact and 
easily applied in numerical calculations. The problem with which Prof. 
Perry was dealing was, however, that of the loaded cable. He did not 
make any reference to the important Paper of G. A. Campbell (sce 
Phil. Mag.,“ March, 1903) or to that of Hayes (sce THE ELECTRICIAN, 
Dec. 16, 1904), in which this problem was discussed. Campbell had 
given the following formula for the average or effective. propagation 
constant P" ..:a' + j8' for a line consisting of impedance coils of impedance 
z’ spaced out at intervals d on a line of propagation constant P and line 
impedance 20 :— 


, 


cosh P'd = cosh Pd 4- 25 sinh Pd; 
<u 


but it was not certain that this formula could be trusted to give the true 
attenuation constant a’ of the loaded line when d was much greater than 
about one-cighth of the wave length on the loaded line, and when it was 
less than Ms then the attenuation constant could more easily be catieu- 
lated by considering the added inductanec and resistance smoothly dis- 
tributed. Prof. Perry did not discuss the question of the loss of ampli- 
tude due to reflection from the interpolated impedances when these were 
spaced out to large fractions of a wave-length. nor the advantages of 
tapering off the loading at the ends of the loaded cable to reduce the 
effects of these reflection losses at the ends. As an illustration of the 
general accuracy of the formula fer the current ratios he (Dr. Fleming) 
might give the following figures, obtained by the kindness of Mr. Gill, 
engineer-in-chief of the National Telephone Co., in their research labo- 
ratory, by measurements made by Mr. Cohen. A standard line К 88 
ohms, С=0-Ө54 mfd., L.-9-001 henry, all per loop mile, had а receiving 
instrument of impedance 660 66° 54^ vector ohms placed at a distance 
of 15 miles. The ratio of the sending to the reccived current by the 
above formula was found by calculation to be 5-36. and by measurement 
with Mr. Cohen's barretter to be 5:3. thus showing a very good agreement. 
The frequency in this case was 1.000 X. By the use of artificial loaded 
lines it was easy to show experimentally the enormous decrease in atten- 
uation caused by properly loading the line. Whilst they owed to Heavt- 
side the first insistence on the value of the added inductance, it was to 
Pupin they were more particularly indebted for proving that when 
impedance was spaced out at distances not greater than about A/8, they 
had all the effects of smoothly distributed inductance but obtained more 
easily and with less expense. 

Mr. G. M. SHEPHERD, in a letter to the Secretary, observed that the 
system of introducing inductive leaks referred to in Prof. Perry's Paper 
was presumably identical with what was termed ** Thompson's " com- 
pensated line. It could be shown that such a line was equivalent (proper 
spacing of loads assumed) to an ideal uniform line whose constants were 


2 (IL. R- I R.) 
4 (q* "4 К?) | єз (7 E, RU) 


where L. C, R were the ordinary wire constants, and Т. R, the inductance 
and resistance of the inductive leaks, « being the spacing. It could also 
be shown that the rule governing the spacing was virtually the same as 
that formulated by Pupin for series coils. Looking at the matter from 
this point of view, it was seen that the effect of loading on the Thompson 
8vstem was to reduce line resistance and inductance, or the inverse to 
the Pupin line. The two systems. however, appeared to be essentially 
different, in that the Thompson line was really tuned or compensated, 
while the Pupin line was not. Hence the former was more or less subject 
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to frequency, but the latter practically independent of it. A few cases 
worked out from the above formula for 18, 0-055 mfd. cable, with a 
0:972 henry leak per mile, and several frequencies not far apart, gave the 
following figures :— 


* 9. | h. 
1,035 6,500 | 0-0189 
1,115 7.000 0-0284 
1,430 | 9,000 | 0-0487 


This showed a wide departure from a distortionless line. Again, intro- 
ducing series capacity brought in a negative inductance which was like- 
wise a function of frequency, so that a composite contrivance of the type 
indicated by Prof. Perry was likely to be a very fickle aid to telephony, 
a conclusion fully borne out by practical tests. The insertion of series 
inductance originally advocated by Heaviside, and developed by Pupin, 
seemed to be the only natural solution for the telephone problem, and 
recent experience confirmed this view. 

Prof. Perry communicated the following reply :—“ I am glad to think 
that my Paper has led to Major O'Meara's remarks. The results of the 
Post Office experiments have been frecly put before us by Mr. Martin: 
they are of enormous value to people like myself who desire to make 
calculations. Such experiments are quite impossible for the ordinary 
student, they cost a great deal of money and the service of many assis- 
tants. I am very glad to think that these results will be published in 
full by the Society. I regret that Mr. Cohen did not speak at much 
greater length, for he has for a long time been experimenting on behalf 
of the National Telephone Co. and the results of his experiments would 
be of great value to students. I am afraid, however, that my Paper has 
been a little misunderstood by these and other critics. They seemed to 
think that I was advocating the use of a contrivance consisting of con- 
densers in the line and an inductance leak, whereas I mentioned this 
contrivance merely to illustrate my Paper. What I have endeavoured 
to do is to show how calculations may be made by non. mathematical 
people to find the effect of using any contrivance whatsoever. The above 
abstract does not, I am sorry to say, indicate my praise of the work done 
by Prof. Kennelly, who by his many Papers and his valuable tables of 
cosh and sinh functions has cleared up many difficulties. It is enough 
here to say that, except the few lines devoted to Mr. Campbell's Paper, 
the whole of Dr. Fleming's communication will be found to have been 
published by Prof. Kennelly many years ago." 

Papers by Prof. C. H. Les, F. R. S., ON THE LAWS REGARDING 
THE DIRECTION OF THERMO-ELECTRIC CURRENTS ENUNCIATED BY 
M. Tuomas.” and Mr. H. R. Nettleton, on a NEw METHOD OF 
DETERMINING THERMAL CONDUCTIVITY,” were taken as read. 


WRIGHT’S PATENT SWITCH ADAPTER. 


! The latest scp towards the increased efficiency of electric 
lighting has for its object the provision of & device which allows an 
ordinary electric lamp bayonet holder to be converted into a switch 
lamp-holder, without any alteration in the wiring and without 
detracting from the neat appearance of the lamp. This adapter 
consists of a tube or barrel having a plug portion, with pins 
for insertion into the bayonet socket of the lamp-holder, and 
a bayonet socket to take the lamp. Within the plug portion is 
a cylinder of insulating material having spring contact plungers 
communicating with depressed contects, which engage the spring 
plungers in the lamp-holder. A handle projecting through slots 
in the barrel permits the insulating cylinder to be rotated through 
90 deg.. thus breaking the circuit at four points. In the ** on" position 
the switch is lightly held by the contact plungers being pressed into 
the depressed contact pletes, while in the ** oft " position this is effected 
by providing blind depressions in the insulating cylinder. Figs, 1 to 4 
show various forms of the adapter, while Figs. 5 and 6 show in eleva- 
tion and in plan a modified form which comprises also a lamp 
shade holdor. 

The barrel is divided into two parts, a plug portion, a, fitting into 
the socket of the holder n, and a socket portion b, to take the lamp m. 
The plug a has screwed pins with nuts. A, engaging with the bayonet 
slots of the holder, tlie nuts serving to hold the adapter from rotation 
when inserted in position. Within the plug portion a is an insulating 
cylinder, c, with a shoulder to hold it in place. This cylinder has 
two spring plunger contacts, f, making contect to the lamp and com- 
municating with depressed contact plates or studs, d, which make 
contact with the plunger contacts of the lamp-holder. А rod or 
handle, g. passes through e hole in the cylinder c and through two 
slots in the barrel. These slots allow the handle to be turned through 
90 deg., and at the same time prevent any vertical movement of the 
cylinder c. 

In the form shown in Figs. 5 and 6 a shoulder, 3, is formed on the 
barrel, and part of the barrel is screwed to take a nut at k, so that a 
lamp shade may be fitted with the switch handle above the shade. 
The “switch adapter" will be found very useful for metal 
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filament lamps, as it forms а double-pole switch with a smooth switch 
action, and will be useful for isolating electric lamps which have 
been connected to wall brackets, electroliers or cluster fittings, the 
wiring of which having been arranged so that more than one lamp 
is controlled by one switch. The plain switch adapter increases the 
length of the lamp-holder only about 4 in. Standard lamps, it is 
claimed, may be conveniently fitted with the switch adapter, thus 
preventing the extinguishing of the electric light by pulling out tho 
wall plug or adapter connecting it to the fitting, which is often tho 
case when standard lamps have been fitted with ordinary lamp- 


Fic. 1. 


Fic, 2. 


Fic. 6. 


holders, "This arrangcment is due to Mr. E. B. Wright, of London, 
to whom we ere indebted for the above information, and is being 
made by the General Brass Fittings Co., of Lecds. | 


THE *ELECTRIC MARY ANN." 


There are many domestic operations of a mechanical order which 
the small electric motor is capable of performing. In a large estab- 
lishment the various knife cleaners, washing machines, wringers, 
meat mincers, coffee mills and vacuum cleaners cannot very well be 
operated from a system of line shafting, driven by а single electric 
motor. On the other hand, the prohibitive cost of a single motor 
for each machine would prove, naturally, detrimental to such а 
system. What is wanted is some portable universal motor attach- 
ment, which can be readily applied to the individual driving of the 
machines in question. The ‘Electric Mary Ann," which is the in- 
vention of Mr. R. Borlase Matthews, is put forward as a solution of 
this somewhat complex problem. The device. comprises a standard 
electric motor which is fitted with a tubular switch, a carrying 
handle and a reiuction gear. The second-sp:ed wheel, which is 
driven by a belt from the motor shaft, is carricd on a bracket arm 
which is swivelled on on» of the motor bearings and which is ex- 
tended on the side opposite to the wheel, so as to admit of the 
fitting of two opposed springs which retain the arm in à normal 
horizontal position. The second-speed whecl is an extended shaft 
over which is slipped a short length ot thick indiarubber tube; this 
forms а friction pulley which may be applied to the operation of 
such devices as sewing machines, coffee mills, knife cleaners and meat 
mincers. A standard pattern of these domestic machines is taken, 
and in place of the usual cranked handle а small collar is slipped 
on to the shaft and secured with а fly nut. "This collar is made to 
receive a wheel of large diameter, which has a broad rim, against 
which the friction pulley is intended to press. This wheel can bo 
used for several types of machines. 

For the driving of all vacuum cleaners and wringers the small rope 
pulley on the motor shaft is employed, the necessary speed reduc- 


| tion being obtained without the use of the second-speed wheel, which 
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is permanently fixed to the motor. For boot polishing and plate 
cleaning a flexible shaft is clamped by means of а split cone clutch 
directly to the motor shaft, which is extended especially for thc 
purpose on the side opposito to the reducing gear. The revolving 
cleaning and polishing bobs are cither hard or soft according to tho 
nature of the work to be done. Motors can be provided for either 
alternating-current or direct-current circuits, and the necessary 


GENERAL VIEW OF THE ELECTBIC Mary ANN.” 


Cnergy is supplied from an ordinary wall plug. The apparatus is 
Bilent in working and occupies very little room. Reference to the 
adjoining illustration will make clear tho general arrangement of 
the device. 

c 5 


THE WORKING OF BELLS OFF ELECTRICITY 
SUPPLY CIRCUITS. 


The ordinary houscholder possessed of an “ electrified " house 
that is, one possessing electric light, bells and telephone finds that the 
one section which gives him most trouble is the bells. This trouble 
is principally due to the use of such batteries as require period cal 
inspection, As the ordinary houscholder has an intense objection 
to inspect anything systematically, bells sometimes go wrong. 


Fic. ]1.—DiAGRAM OF BELL WOUND FOR USE ON LIGHTING CIRCUITS. 


It then happens, in the course of one of these periodic breakdowns, 
that the aforesaid householder musingly wonders why the bells 
cannot be worked off the clectrie light mains. and is not at all 
satisfied with the explanation. Such explanations will no longer be 
necessery. for Messrs. А. Emanuel & Sons, of London, have recently 
introduced a system whereby it is possible to work bells directly off a 
supply circuit, whether continuous or alternating. current, and 
without the intervention of a transformer. Fig. 1 shows the kind of 
bell used. It is practically of the standard type, but the two coils 
are wound in oppr7ite directions, and connected in parallel to the 
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outer cireuit. In the case of the lower coil this connection is made 
through a small switch which is only closed when the bell armature is 
attracted as shown in the left hand of Fig. 1. 

Fig. 2 shows the method applied to an ordinary bell installation. 
The supply mains are conncctcd through a lamp and push to the bell. 
When the push is pressed the lamp momenterily lights up, and the 
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Fic. 2.—BELL oN ORDINARY SUPPLY 
MAINS. 


armature of the bell is attracted into the position shown on the left 
hand of Fig. 1. This causes current to pass through the lower bell 
coil with the result, the windings of the coils being differential, that 
the attraction of the upper coil is neutralised. and the armature flies 
back into the position shown on the right hand of Fig. 1. This 


SUPPLY . 
MAINS 


Fic. 3.—BELL ON ORDINARY SurPLY 
MAINS ТН LAMP ALSO USED FOR 
LIGHTING PURPOSES. 


“ making and breaking is continued so long as the main circuit 
is closed. 

To allow the lamp to be used for lighting purpcses at night. а 
modification of the above arrangement (se Fig. 3) may be employed. 
The push is connected in parallel with the bell, and is so erranged that 


Fic. 4.—BELL ON TRACAR CIRCUIT. DAYTIME CONNECTION. 

it is ordinarily kept closcd. Opening it causcs the bell to ring, аз 
explained above. In this way the lamp used for lighting a dark 
passage or other place where light is always wanted can be cmployed 
in a dual capacity. Figs. 4 and 5 show the arrangement applied to 
tramcars, for which purpose Messrs. Emanuel consider it should be 
particularly useful. Fig. 3 is the daylight arrangement, and when 


NianT CONNECTION. 


Fic. 5.—BELL ох TRAMCAR CIRCUIT. 


switch B is momentarily closed the bell rings and the lamp lights up. 
At lighting-up time the change-over switch is moved into the position 
shown in Fig. 5, and the bell can then be rung by opening switch A. 
which is ordinarily closed. The system has a number of advantages, 
and by doing away with the usc of batteries effects a great improve- 
ment in working. 
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THE CINE-CONVERTER. 


This being the age of cincmatograph shows—a type of entertain- 
ment which requires tho cid of the clectric arc to become a success—it 
is not extraordinary that there has becn a great demand for machines 
which shall be capable of transforming the supply pressure down to a 
voltage suitable for use with the arcs employed in this class of 
apparatus. This demand has been taken advantage of by the 
Phenix Dynamo Mfg. Co., of Bradford, with tho result that 
they have recently placed on the markct a machine, known as the 
Cine-Converter. which we illustrate in the accompanying figure. 
This machine is csscntielly о motor with а double-wound armature 
and two commutetors, but it has been so designed as to be of the 
simplest possible character; while the number of parts has been 
reduced to a minimum, гла it will, it is claimed, run with practically 


CINE-CONVERTER OF THE Pu«cNix DyNAMO MANUFACTURING Co. 


no attention. Such criteria are all the more necessary, as the 
average attendant or operator of а cinematograph show is not as a 
rule a skilled engineer. In the case of an arc requiring 60 amperes, a 
saving of about 7з. 6d. per hour is claimed by using the Cine-Converter 
instead of taking current (at 4d. per unit) for the arc direct from a 
460-volt circuit. 


LEGAL INTELLIGENCE. 


—— 
« 7, ** Electric Lamp Mfg. Co. (Ltd.) v. Marples, Leach & Co. (Ltd.) 
JUDGMENT. 


On Wednesday Mr. Justice PARKER delivered judgment in this action 
for an injunction to restrain the alleged infringement of letters patent 
No. 21,654 of 1906 for Improvements in the manufacture of filaments 
for incandescence electric lamps.“ He said the complete specification 
commenced by stating In the manufacture of incandescence electric 
lamp filaments from metallic compounds it is desirable to obtain the 
finished filaments as free from carbon as possible because if even a small 
amount of carbon be contained in the filaments it interferes very pre- 
judicially with the strength and serviceableness thereof." On the 
evidence it appeared to him that that statement was correct. Celcris 
paribus the existence of carbon in a metal filament undoubtedly tended 
to weaken it so that it was brittle and broke easily if roughly handled, 
and also to shorten its life though there might be circumstances under 
which & certain amount of carbon in the filament was comparatively 
innocuous. It was considered, too, at the date of the letters patent, 
that carbon in the filament was the cause of the lamp blackening. As to 
that there was some controversy. It was now known that it was a 
metal and not (as in the case of carbon filaments) a carbon deposit which 
blackened the glass of the lamp, but nevertheless the better opinion 
seemed to be that carbon in the filament did, in some way, imperfectly 
apprehended, conduce to that blackening. It was generally agreed that 
the blackening was caused by short-circuiting between the various wires 
and imperfect insulation, but the carbon in the filaments might, and 
probably did, conduce to that short-circuiting, thereby aiding the dis- 
ruption of the filaments and consequent formation of metal deposit on 
the glass, though again that cffect of the carbon might be obviated by 
securing a complete vacuum in the globe of the lamp, or by introducing 
into the lamp something which helped to insulate the wires, for instance, 
phosphorus. Having regard to the prevalent belief that blackening was 
due to carbon, he thought the inference was that one of the advantages 
which the patentee contemplated would result from removing the carbon 
was that the lamp would not blacken, though that was nowhere expressly 
mentioned. The specification next referred to some proposal, which 


was not identified in the evidence, to employ nitrogen for removing the 
carbon and the difficulty of doing so on а commercial scale because the 
means employed for that purpose generally injured the metal of which 
the filament was formed. The present invention (it said) provided 
means which could be carried out on a manufacturing scale, by which 
the last traces of carbon in the filament were removed in such a way 
that the metal did not suffer. The specification then stated what the 
invention was. It was said to consist in effecting the decarbonisation of 
the filaments by means of gases produced in vacuo by heating phos. 
phorus compounds containing hydrogen and nitrogen, and also optionally 
containing oxygen or sulphur, such, for example, as phospham, phos- 
phoramide, and other specific substances, with the addition of phosphorus 
if necessary.  Phospham was said to be specially suited for the purpose, 
because not only was the nitrogen contained therein released in vacuo 
from its combination even at a comparatively low temperature, апа when 
set free forms with the carbon cyanogen or cyanogen compounds, but 
likewise the phosphorus which was at the same time set free was capable 
of fixing the oxygen still present or exerting its reducing action upon 
metallic oxide, should it bo in the filament, and some red phosphorus 
might (it was said) also be added, especially in cases where oxide might. 
be present in the filaments in appreciable quantities. It appeared from 
that that the function of the nitrogen was to remove the carbon, and the 
function of the phosphorus was to remove any oxygen and reduce any 
metallic oxide. It was not stated in the specification whether the hydro- 
gen which was spoken of as а necessary ingredient in any phosphorus 
compound to be employed had any function at all. The inventor then 
proceeded to give examples of the way in which phospham could be 
employed. The specification concluded by stating that in the place of 
using solid phosphorus compounds, the gas mixtures corresponding to 
the decomposition products resulting from the heating in vacuo of the 
said phosphorus compounds could be employed. It seemed to him 
quite clear that the essential idea in the specification was the removal of 
carbon from the filaments by the use of certain specified chemical sub- 
stances, though incidentally the phosphorus contained in those sub- 
stances might be useful in other ways. The object in removing the 
carbon was to obtain a stronger and more serviceable filament. 
Defendants objected to the validity of the letters patent substantially 
on three grounds, namely, that the specification was misleading, that it 
was insufficient, and that the invention was not useful. In considering 
whether a specification was misleading or insufficient, it was material 
to consider to whom it was addressed, and in his opinion the present 
specification was addressed to the manufacturer of incandescence 
electric lamps, and not to the chemist. If, therefore, the specification 
contained errors in chemistry, those errors were unimportant, except 
to the extent to which they might mislead the lamp manufacturer in 
carrying out what the specification told him to do. Errors in chemistry 
might very well lead the chemist to think the directions given impracti- 
cable and useless, and consequently to put the specification altogether 
on one side, while the manufacturer, ignoring the chemistry, might 
proceed to carry out the practical directions given and secure any һепе- 
ficial results to be attained thereby. The specification appeared to say 
that the chemical substances to be used by the manufacturer when 
heated in vacuo gave off free nitrogen, and that that nitrogen combined 
with the carbon in the filament and forms cyanogen. As a fact, how- 
ever, free nitrogen (except in the intense heat of the electric are), was 
not known to combine with carbon or produce cyanogen. Nitrogen, 
however, which was not free, but already combined with hydrogen in 
the form of ammonia (NHs) readily left the hydrogen to combine with 
carbon. All the substances the use of which was contemplated by the 
patentee, with the possible exception of phospham, readily gave off 
ammonia under the influence of heat, and the nitrogen element in the 
ammonia readily combined with carbon and formed cyanogen. It was, 
therefore, possible that the patentce used the expression nitrogen to 
denote nitrogen in the form of ammonia rather than free nitrogen, and 
that would account for hydrogen being a necessary ingredient in every 
substance the use of which he contemplated. But, however, thit might 
be, it did not appear to him that the manufacturer would trouble him. 
self about a question of that sort. He would go to some chemist, obtain 
the substance he proposed to use, and apply it in the manner described. 
The only possible case in which the manufacturer might be misled would 
be where, instead of using one of the chemical substances he was directed 
to use, he proposed to use a mixture of gases corresponding to its decom- 
position products when heated in vacuo. He might possibly think that 
free nitrogen was one of those gases, but he would have to ascertain the 
other gases by analyses, and if he caused such analyses to be made, he 
would ascertain in all cases (again with the possible exception of phos- 
pham) that the nitrogen was given off, combined with hydrogen in the 
form of ammonia. The main attack on the validity of the patent 
depended for its force on the direction given in the specification with 
reference to the use of phospham. Phospham was a name given by 
Gerhardt in 1846 to a substance obtained by first treating dry phos- 
phorus pentachloride (РСІ,) with'dry ammonia (NH,), thereby obtaining 
a mixture of salammoniac and chlorophosphamide (РСІХ,Н,); and, 
secondly, by heating that mixture to redness for a quarter of an hour, 
whereby the salammoniac and hydrochloric acid were volatilised, leaving 
a powdery residue, which Gerhardt called phospham. Gerhardt came 
to the conclusion that theoretically the d possible chemical formula , 
for that residue was PNH, but, upon analysing it he found a serious 
deficiency in hydrogen. That he accounted for by the difficulty of keep- 
ing the substance used in the preparation free from moisture. Moisture 
would cause the formation of phosphamide (PHsN20) which, when 
heated, would give off ammonia, removing more hydrogen than the 
moisture brought with it, and leaving bi-phosphamide (PON). He 
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came to the conclusion that the residue he called phospham contained 
thercfore (1st) bi-phosphamide (PON), (2nd) pure phospham (PN,H), 
and (3rd) a chlorine compound which he had been unable to isolate, but 
which had the property of being converted into phosphamide and sal- 
ammoniac on contact with moisture. He added that pure phospham 
(PH.H) could only be obtained if two conditions were fulfilled, namely, 
(1) a complete reaction between the perchloride of phosphorus and the 
ammonia used in its preparation, and (2) the absence of moisture. It 
followed that Gerhardt's phospham, as distinguished from pure phos. 
pham, if it were allowed to absorb moisture, would produce phosphamide, 
and that would, on heating, readily give off ammonia. Probably the 
effect of moisture on pure phospham, if it could be obtained, would be 
the same. One would expect that Gerhardt's phospham, which in its 
preparation, had already been heated to redness, would remain stable 
until it were subjected to a greater degree of heat. Indeed, Sir Hum. 
phrey Davy, who appears to have obtained the same substance 40 years 
earlier, was surprised at its stability, but it was admitted on all hands 
t iat phospham, however prepared, and however nearly it approaches its 
t coretical formula, had an affinity for moisture, and as soon as it absorbed 
moisture partly decomposed into phosphamide, and that that phospha- 
mide was not stable, but readily gave off ammonia at comparatively low 
temperatures. If phospham, prepared according to Cerhardt’s direc- 
tions, were used in ordinary course in a lamp manufactory, no special 
precautions being taken, it would have ample opportunity of absorbing 
moisture by being exposed to the air before it was used, or in process of 
being used, in the manner directed by the patentec, and so far as it did 
absorb moisture would be capable on heating of liberating nitrogen in 
the form of ammonia in the same way as all the other compounds to 
which the patentee referred, though possibly it first would have to 
decompose into phosphamide, another substance mentioned by the 
patentee as capable of the use for the purposes he had in view. That 
fact, in his opinion, reconciled a good deal of the expert evidence in this 
case which, at first sight, was absolutely contradictory. The conclu- 
sions he came to on the evidence were as follows: It was impossible to 
get pure phospham (PNoH). The nearer one got to that formula and 
the more careful you were to prevent the possibility of the substance one 
actually used from degenerating from that formula before one used it, 
the less likelv was one to get the evolution of ammonia at a low tem- 
perature, and, on the other hand, if one’s phospham was made according 
to Gerhardt’s directions, or according to the earlier directions of Rose, 
or the later directions of Pauli or Besson, without taking any special 
precautions to get it pure, or if after one's phospham was made, whether 
with or without such special precautions, one used it as directed in the 
ordinary way and without any special precautions to preclude its degen- 
eration by contact with moisture, then and in either of such cases one 
would get the evolution of ammonia at a comparatively low tempera- 
ture. The phospham used by plaintiffs under the patent, and the 
phospham used by the firm in Berlin who supplied the infringing lamps 
under the corresponding German patent was phospham made by Schuc- 
hardt, the only chemical manufacturer who, so far as the evidence went, 
was selling the article at the date of the patent. Mr. Swinburne and 
Mr. Ballantyne both made experiments with that phospham, and it 
undoubtedly gave off ammonia at low temperatures. Mr. Ballantyne 
also prepared phospham according to Rose, Pauli and Besson, in each 
case taking all ordinary precautions to avoid moisture in the substances 
used for the purpose. He, or Mr. Swinburne, experimented with the 
samples of phospham so prepared and found that they gave off ammonia 
at low temperatures. Mr. Swinburne also obtained a phospham from 
Kahlbaum, who had apparently commenced to make and sell the sub- 
stance since the date of the patent. He tested that but found that no 
ammonia was given off at low temperatures. Mr. Ballantyne tested 
the same sample later and found that ammonia was given off at low 
temperatures. The Kahlbaum sample had, probably, between the two 
experiments, absorbed moisture. Mr. Swinburne sent some of it to the 
works where it was mixed with alcohol and used in the globes of lamps 
as directed by the patentee. The lamps proved satisfactory probably 
for the same reason, for it was difficult to get alcohol absolutely free 
from water. Dr. Hehner also prepared some phospham, taking great 
care to get it as pure as possible, that was as near as possible to its theo- 
retical formula. He found it stable up to 863°C., at which temperature 
it decomposed. When he tested it later, however, he found it gave off 
ammonia at a low temperature, no doubt because meanwhile it had come 
into contact with moisture. Further experimenting with Schuchardt’s 
phospham Mr. Ballantyne got an evolution of ammonia in excess of what 
was possible if the substance he was using was pure phospham, PN,H, 
which showed either that the hydrogen in the substance he was using 
was originally in excess of the formula or that during its use more hydro- 
gen had been introduced in the form of moisture, possibly the former, 
for in those experiments he took special precautions to avoid contact 
with moisture. Dr. Hehner also made two experiments with Schuc- 
hardt's phospham in the baking oven. In one of those experiments 
ammonia was given off up to 150°C. but was removed by the vacuum 
pump which was kept going up to that temperature. On raising the 
heat of the oven from 150°C. he found, using the Geissler tube, that the 
vacuum held and, therefore, came to the conclusion that nothing was 
given off between 150 C. and 863°C., when the phospham was resolved 
into its elements, free nitrogen, phosphorus, and hydrogen with just a 
trace of ammonia. It appeared, however, that when Dr. Hehner tested 
the filaments so treated for carbon he found that considerably more 
carbon had been removed than if they had been similarly treated with- 
out phospham. Something. therefore. which was unexplained had gone 
on in the oven, for neither the freed nitrogen, phospham norhydrogen, 
into which the phospham was ultimately decomposed could aet on the 


carbon. Mr. Ballantyne, in à somewhat similar test, also found that 
the vacuum held, using, he (Mr. Justice Parker) gathered the ordinary 
pressure gauge, but he did not draw the same inference. He had already 
ascertained that the phospham he used gave off ammonia at a tem- 
perature far in excess of 150°C. and therefore came to the conclusion that 
there were reactions going on in the oven which he could not ex plain, 
but which in fact operated to remove carbon from the filaments without 
appreciably disturbing the vacuum. But whatever be the explanation 
of the mystery both he and Dr. Hehner agreed that any phospham, 
however well made, under the ordinary conditions prevailing in a lamp 
manufactory, would evolve ammonia at low temperatures if only because 
of the impossibility of keeping it free from contact with moisture at low 
temperatures. Under those circumstances, however wrong the patentee 
might have been in his chemistry, he did not think the lamp manufac- 
turer would be misled into using a substance which did not act sub- 
stantially in the manner described. Taking any phospham, however 
made, it would be a difficult matter to prevent it so acting, although 
from the theoretical standpoint of the formula PN,H it ought not to so 
acf. 

With regard to insufficieney, the only real point made under this head 
was that no direction was given in the specification for the preparation 
of phospham, or the other substances referred to, and that such sub- 
stances were not sold on the market at the date of the patent, nor would 
even a skilled chemist have known how to prepare them. In his (Mr. 
Justice Parker's) opinion, on the evidence, this objection failed. All the 
substances referred to were described in Watt's “ Dictionary of Chem- 
istry,” and the literature on the subject was there referred to. If a 
chemist had been asked to prepare phospham he would, in his opinion, 
have had no difficulty in doing so. He might have had some doubt 
whether to prepare it according to Rose, Gerhardt, Pauli or Besson, but 
he was satisfied that, however he prepared it, it would be substantially 
that to which the patentee referred, and under manufacturing conditions 
would operate in the way he suggested. None of the expert. witnesses 
found any difficulty in preparing it; the difficulty was to secure any 
near approximation to the theoretical formula? PN,H or to prevent the 
substance obtained from degenerating under contact with moisture. 
Further, Schuchardt, a German manufacturer, whose price lists were 
well known to English chemists, listed and sold the article. If a lamp 
manufacturer had asked an English chemist to make or procure some 
phospham, such chemist would in all probability have procured the 
substance from Schuchardt, or he might have easily manufactured it 
himself. The other points in which the specification was said to be 
insufficient were, he thought, disposed of by the fact that neither Mr. 
Swinburne nor Mr. Ballantyne found any difficulty in carrying into effect 
the directions thereby given, and it was not suggested that anyone had 
tried to carry such directions into effect and had failed. 

He was further of opinion that the evidence as to the utility of the 
invention was all one way. All suggestions as to its non-utility appeared 
to be based on the action of pure phospham conforming with or closely 
approximating to the theoretical formula and kept free from contact 
with moisture in а way which would be quite impossible under the 
ordinary conditions obtaining in a manufactory. If these suggestions 
be disregarded and attention be confined to ordinary phospham, how- 
ever made, and which is used under ordinary conditions, the evidence 
that when used in each and every of the manners specified in the speci- 
fication it does remove carbon from the filaments is really undisputed, 
the operative agent in such removal being nitrogea in the form of am- 
monia. Practically all the examples given in the specification of the 
manner in whieh phospham could be used were tried either by Mr. 
Swinburne or Mr. Ballantyne, and in each case the evidence points to 
the phospham having operated to remove a considerable amount of 
carbon from the filaments. In cases where the filaments were treated 
in the sintering bulb, the reduction, when the phospham was used, was 
greater than in the parallel test where no phospham was used, and this 
applies also to where the filaments were treated in the baking process. 
The remarkable point, however, is that when phospham was used, the 
carbon left in the filament did not lead to blackening of the globe, but 
when phospham was not used, the same or even a less amount of carbon 
in the filament led to blackening of the globe, and in this respect 1t 
appears to have been immaterial at what stage of the process phospham 
was applied, or in what manner it was applied. In practice the plaintiffs 
only mix the phospham in the paste in the case of the thicker filaments 
for low candle-power lamps, and where phospham has been thus used 
even a considerable amount of carbon remaining in the filament does not 
blacken the lamp. As against these experiments there are only the two 
experiments made by Dr. Hehner where the filaments were treated in 
the baking process, and each resulted in showing a considerable reduc- 
tion of carbon due to phospham. No importance can be attached to the 
destruction of the filaments in these cases, though the removal of the 
carbon in the process is, as I have already pointed out, very remarkable. 
Some stress was laid on the fact that the patentee asserta that by his 
process the last trace of carbon is removed. This is not literally true, 
but if. as I think is shown by the evidence, the carbon which remains 18 
rendered innocuous by the process, the inaccuracy does not affect the 
utility of the invention. | 

I come to the conclusion, therefore, that the attack on the patent fails, 
and it only remains to consider whether the defendants have been guilty 
of any infringement. The defendants have sold lamps treated with 
Schuchardt’s phospham in the globe of the lamp in precisely the same 
manner as is directed in the specification. It is said, however, that they 
have not by such treatment removed carbon from the filament, inasmuch 
as the carbon in the filament before treatment had already been reduced 
to 0-014 per cent., or in other words so low that the filament was prac- 
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tically already free from carbon. 
invention for removing carbon, the onus lies upon the plaintiffs to prove 
that the defendants have, by using the process, removed carbon. It 
appears impossible to prove with absolute certainty that a particular 
treatment has removed carbon from a filament, unless it be possible to 
prove the amount of carbon which the filament contained before treat- 
ment. Of course, from the nature of the case, the plaintiffs could not 
do this, and as a matter of fact the defendants have not proved that the 
carbon in the particular lamps in question was as low as 0-014 per cent. 
before treatment. All they have to prove is that sintered filaments 
made by them generally contain only this amount of carbon. Further, 
there is no satisfactory evidence that 0-014 per cent. of carbon in a fila- 
ment will not have a bad effect if the filament has not been treated with 
phospham or that phospham used in the lamp, according to the plain- 
tiffs’ process, will not reduce the carbon still further. The truth is that 
when the onus probandi is said to rest on this person or that, all that is 
meant is that the person upon whom the onus lies must tender some 
evidence of the fact to be proved before the other side сап be called upon 
to give evidence to the contrary. The real onus may, in the course of the 
trial, shift from one side to the other, and back again, according to the 
evidence already given. In this ease I am satisfied that the process in 
question normally operates to remove carbon from a filament, and it is 
admitted that the defendants used the process on a filament containing 
carbon. Under these circumstances a jury would be entitled to draw— 
and, sitting as a jury, I am entitled to draw—the inference that the defen. 
dants did remove carbon by means of the process, unless the defendants 
give evidence to the contrary. This they have failed to do, and I accord- 
ingly hold that they were guilty of an infringement of the plaintiffs’ 
patent. 

Mr. Col KrAx: Task for an injunction in the terms of the prayer of the 
statement of claim, an inquiry as to damages, delivery up, and costs, 
and in addition a certificate that we have proved our particulars of 
breaches, and a certificate that the validity of the patent came in ques- 
tion. 

Mr. Justice PARKER: Yes. 

Mr. CotLEFAX : Then there will be the two certificates and costs. 

Mr. Justice PARKER: Yes. 

Mr. TERRELL: Your lordship will grant a stay on the usual terms. 

Mr. Justice PARKER : Yes. 


W. J. Fryer (trading as W. J. Fryer & Co.) v Luscombe. 


Mr. Muir Mackenzie (Official Referee) on March 4, 5 and 7 heard this 
action for damages for alleged wrongful dismissal. Plaintiff was repre- 
sented by Mr. F. Watt, and defendant by Mr. P. B. Morle. 

Plaintiff's caso was that he was engaged by defendant as an electrical 
and mechanical engineer, and that amongst his duties was office work, 
travel and to obtain orders, at a yearly salary of £100 and 10 per cent. 
commission. He entered upon his duties in February, 1909, and con- 
tinued until April 13, when, as he alleged, defendant terminated the 
agreement without just cause and wrongfully dismissed him. In addition 
to damages, he claimed commission and one month's salary. Defen- 
dant denied the wrongful dismissal and pleaded justification, alleging 
that plaintiff had shown incompetency, whereas he had been engaged 
on the distinct understanding that he was an experienced and reasonably 
competent man. He also accused plaintiff of neglect of duty, and alleged 
that three consulting engineers, including the engineer to the Metro- 
politan Asylums Board, had complained that plaintiff had not given 
proper attention to their orders, &c. Plaintiff denied these allegations, 
and, in regard to the question of his competence, furnished testimonials 
and particulars of his experience at home and abroad. 

After hearing the evidence on both sides, and addresses by counsel, 
the Official Referee intimated that he would reserve judgment. 


Ethelburga Syndicate (Ltd.) v. India Rubber, Gutta Percha & 
Telegraph Works Co. (Ltd.) & Another. 


This action, for damages for alleged breach of contract in connection 
with a scheme for laying a submarine cable from Colombia to Kingston, 
Jamaica, came to a conclusion on Friday lust, when Mr. Justice Lawrance 
decided that there was no case to go to the jury 

Mr. Montacu Lusu, on behalf of defendants, submitted that plaintiffs 
had failed to prove any agreement binding on the India Rubber Co. ; and, 
after some argument, his lordship decided to enter judgment for defen- 
dants. In doing so, Mr. Justice Lawrance intimated that at a later date 
he would give his reasons in full. 

On behalf of plaintiffs, it was intimated that the case would probably 
go to the Court of Appeal. 


BOOKS RECEIVED. 


(Oopties of the undermentioned works can be had from The Blectrtctan office, post free 
on receipt of published price, adding 3d. for books published under 3s., and $ per cent 
for books published nett. Add 10 per cent. for abroad or for foreign books.) 


“ Proceedings of the Royal Society." Vol. LXXXIII. No. A563. 
Series A—“ Mathematical and Physical Sciences" (London: 
Harrison & Sons.) 3s. 

Science Abstracts.” Feb., 1910. Vol. XIII. Part II. Section 
A—" Physics,” Section B—“ Electrical Engineering." (London: 


E. and F. N. Spon.) Is. 6d. each. 
** Transactions of the American Electrochemical Societ y." 


XVI., 1909. (South Bethlehem: The Society.) $3-00 


Vol. 


It was said, too, that this being an | 
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London Electric Supply Bill.—The Parliamentary Secretary of the 
Board of Trade (Mr. Tennant) yesterday introduced this bill, which con- 
stitutes the London County Council the purchasing authority in respect 
of the undertakings of certain electric lighting companies in London to 
which the London Electric Supply Act, 1908, does not apply. 


Transfer of National Telephone Co.'s Undertaking.—In the 
House of Commons on Tuesday, Major Wurrk asked the Chancellor of 
the Exchequer what sum, if any, had already been paid to the National 
Telephone Co. in connection with the transfer of the undertaking of 
that company to the State. 

In reply, Mr. LLoyp GEORGE said no payment had been made to the 
National Telephone Co. in respect of the transfer of their system to the 
State, which was to be effected as from Jan. 1, 1912, at a price to be fixed 
by arbitration; but under borrowing powers conferred on the Treasury by 
Parliament, amounting to between £13,000,000 and £14,000,000, some 
£10,000,000 had already been issued to the Post Office for construetion 
of the Government telephone system. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


APPOINTMENTS VACANT AND FILLED. 


A shift engineer is wanted, with experience in d.c. and а.с. power 
station and technical and workshop training. Salary 35s., rising to 
40s. per week. Applications to Mr. S. J. Watson, Electricity Works, 
Bury, Lancs., by 18th inst. See an advertisement. 


An electrical engineer, capable of estimating for and carrying out 
electric lighting and power contracts, is required by Rochdale 
Electric Cd. (Ltd.), Rochdale. Sce an advertisement. 

Swansea Local Education committee invite applications by 
March 21 for the position of principal of Swansea Technical College. 
Commencing salary £500. Particulars from Mr. Wm. James at the 
college. 


Northampton Electric Light & Power Co. require a meter and 
motor inspector, a jointer and a wireman. Applications to 25, 
Bridge-street, Northampton. 


Keighley Council have appointed Mr. E. Murgatroyd tramways 
manager at £110 per annum. 


Mr. E. Greenhalgh informs us that he has been appointed. works 
manager to Messrs. W. O. Rooper & Co. 


Mr. W. Maxwell, of the Department of Commerce and Industries, 
and formerly Postmaster at Bombay, has been appointed. Director- 
Gencral of Indian Government Telegraphs, in succession to Mr. T. D. 
D. Berrington. 


Mr. W. E. Chappell has vacated his position as district engineer 
in the Birmingham area to British Westinghouse Co., to take up (as 
from March 1) the position of chief electrical engineer to the Staveley 
Coal & Iron Co., Chesterfield. 


Bradford.— The Council intends expending £27,057 on renewing and 
doubling tramways, &c. 


Brighton.—The Corporation have rejected the proposed scheme of 
wiring consumers’ premises on the hire-purchase system, particulars 
of which were given in our issue of March 4. 


Bristol.—The offices of the olerical and engineering staffs of the 
Corporation’s electrical department have now been concentrated in 
the Exchange, Corn-street, where it is proposed to use a portion of the 
basement as stock and showrooms. 


Burnley.—The Electricity committee propose to borrow £5,000 for 
mains extensions for the next three years. 

The tramways manager has been instructed to report to the next meet- 
ing upon the advisability of extending the tramway along Briereliffe- 
road as far as the workhouse. 

Canada.—The four principal electrical companies in Quebec have 
amalgamated, and capital expenditure of about £205,000 is likely to be 
incurred in extensions. 


Dartford.—The Council have increased the salary of the electrical 
engineer (Mr. J. D. Pember) to £275 a year. 

Electricity in Marine Work.—Mr. W. P. Durtnall, 11, Bush-lane, 
Cannon-street, London, E.C., notifies that he would like to receive 
communications from manufacturers of heavy dynamo cleccric 
machinery, with a view to manufacturing the machinery in connection 
with the Paragon system of electric power transmission for m wine 
work, ; 
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Electricity in Quarries.— The Ballachulish State Quarries (Ltd.) 
Ballachulish (N. B.). are putting down electrical plant for power and 
lighting. This is said to be the first instance of the application of 
electricity to slate quarries in Scotland. 

Fatality.—On Thursday last а young man named. Noble, in the 
employ of the Clyde Valley Electric Power Co., was killed while 
working as a wireman's mate at a high-pressure sub-station near 
Cambuslang. His head appears to have accidentally come in contact 
with a live switch, and death followed instantancously. 

Finchley.—The Council have applied for sanction to a loan of 
£10,000 for extensions of cables, &c. 

Gillingham.—The Council have received sanction to a loan of 
£1.900 for clectricity supply extensions, &c. 

Halifax.—The Corporation have divided the tramways undertak- 
ing into two departments—enginecring and traffic. Mr. Galloway 
has been appointed tramways manager, and Mr. Caird traffic 
manager, but Mr. W. M. Rogerson remains electrical engineer and 
general manager of the undertaking. —__ 

Mr. Rogerson has been granted an honorarium of £150 for special 
Services. E 

Hereford.—The Council have adopted a recommendation by the 
Electric Lighting committee to apply for a provisional order to supply 
electrical energy in the area of the Hereford Rural Council, and have 
decided to apply for a loan of £3,000 for mains and services. 

Italy.—The communal authorities of Padua (Italy) have obtained 
a concession for the construction and working by electric traction of 
various tramways in Padua. 

Leith.— Negotiations are proceeding for the supply of electrical 
energy by the electricity department to the Docks Commission. 


Monaghan (Ireland).— At a recent public meeting a resolution in 
favour of establishing electricity works was passed. 

Municipal Honours.—The telegraph world will learn with satis- 
faction of the success attained, the first time of asking. by Mr. J. C. 
Denison- Pender, son of Sir John Denison-Pender, and a director of the 
Eastern and Eastern & South African Telegraph Co.'s, as member of 
the London County Council for South St. Pancras, his colleague being 
Mr. George Alexander, the famous London actor-manager. These 
newly-elected members are the sole representatives of the“ Muni- 
cipal Reformers ” in the St. Pancras division of the big city, and 
polled more than 2 to 1 against their“ Progressive opponents. 


Newport (Mon.)—At the Council meet ing on Tuesday the report 
recently prepared by Mr. C. P. Sparks on the condition of the 
electricity undertaking. and the recommendations of the Electricity 
committee as to the revised charges, were adopted. 

Partick.—On Thursday, the 3rd inst., the recent extensions to the 
plant at the electricity works were formally opened before a large 
gathering of Councillors and visitors. 

Provost LoaAN presided, and referred in eulogistic terms to the work 
done by the burgh electrical engineer (Mr. Sillery) and the staff. They 
would all agree that in Mr. Sillery they had made a good choice and could 
not. wish for a better engineer, and he was pleased to see the station so 
up-to-date and worthy of the progressiveness of the burgh. 

Mrs. Jackson (wife of ex-Bailie Jackson, convener) next started the 
new 1,000 kw. engine, and Mr Kelsall, Glasgow manager of the Lan- 
cashire Dynamo & Motor Co., presented Mrs. Jackson with a silver tea 
serviee on behalf of the prime contractors (his firm and the Stirling 
Boiler Co.). 

Further speeches followed from members of the Council. and votes of 
thanks to the provost and ex- Bailie Jackson, convener of the Electricity 
committee, were proposed by Mr. W. C. Warden (Belliss & Morcom), and 
seconded by Mr. R. Bailie, manager for Scotland for the Stirling Co. The 
company afterwards inspected the whole of the works and were highly 
pleased with the interesting things they viewed. Luncheon was sub- 
sequently given in the Council chambers by ex-Bailie Jackson to a com- 
pany of about 60. The extensions have cost £14,000, and include a 
1.000 kw. generator and high-speed engine, surface condensing plant, 
de-oMing plant (4,000 gallons), water-cooling tower and switchboard 
accessories, Stirling water-tube boiler (25.000 lb. steam per hour), fitted 
with chain grate stokers, feed pump and water meter (4,000 gallons 
capacity) and pipe work. 

Another funetion in connection with the electricity station took place 
at the Burgh Hall on Monday evening last, when the burgh electrical 
engineer (Mr. Sillery) gave а tea to all workmen employed in the eke- 
tricity and destructor departments, together with their wives and chil. 
dren. About 180 sat down to tea, and an entertainment arranged by 
Mr. Sillery was given, nearly all the performers being omployés of the 
department, and some of the councillors contributed to the programme. 
Provost Logan presided, and he was supported by the convener of the 
Electricity committee (ex- Bailie Jackson), and other councillors Before 
dispersing each workman received a present from Mrs. Sillery, and Mrs. 
Jackson gave presents to the wives and children. 

Presentations.— Wolverhampton tramway staff have presented a 
travelling bag and case of brushes to Mr. С, O. Silvers, who is leaving 
to become assistant engineer with the Tudor Accumulator Co. 


Mr. C. W. Mallins, general manager of the Liverpool tramways, 


has been presented by the employes with an illuminated address 
and a breast pin es a token of esteem. | 

The Torquay Tramway staff have presented a sporting rifle to Mr. 
Harold. Hctt, who is leaving for Canada. 


Provisional Order Revocation.— The Board of Trade have revoked 
the Farnham Electric Lighting Ordor, 1905, as from Feb. 25. 


Rail-less Trolley Traction. Watford Council are recommended by 
their Highways committee not to authorise the substitution of rail- 
less traction for the proposcd electric tramweys in Watford arca. 


Stockton-on-Tees.— The salary of the borough clectrical enginecr, 
Mr. J. Smith, has been increased by £20 per annum. 


Tavistock.—The Council have acceded to the application of Budge 
& Co., for a provisional electric lighting order. 

West Ham.—Provisional terms for a new agreement have been 
arranged with the Anglo-Continental Gueno Works Co. for taking 
the whole supply of current from the Corporation. 

Application is to be made for sanction to borrow £55,000 to meet 
the additional capitel expenditure in connection with the electricity 
undertaking for tho next two years. 

Wigan.—4An inquiry was held on Monday into the application of 
the Corporation for sanction to borrow £36,000 for clectricity works 
extensions. | 

It was stated that the Corporation proposed to transform the Pem- 
berton generating station into a sub-station, and to generate the whole 
of the electricity at the Wigan station. The total output at Wigan 
station now was 2,070,317 units, and the costs worked out at 0-932d. per 
unit. The figures for Pemberton were 772,866 units, at a cost of 1-368d. 
per unit. With the new scheme it was estimated there would be a saving 
on works cost of £2.667. 78. 3d. а усаг. Additional plant was required, 
and further extensions of the cables would have to be made. 

Wimbledon.— To Messrs. Carter & Co., who are building a secd 
factory at Merton, and are negotiating with the Council for a supply 
of energy for lighting and power, the Council offer a supply at 11d. per 
unit, provided at least 20,000 units per «nnum are consumed. | 

Tenders are to be invited for а бге alarm system connecting the 
central fire station with 19 call- points. 

Wireless Telegraph Notes.—Thc Grand Trunk Pacific Railway Co 
are installing wircless telegraph equipments on two new steamers now 
approaching completion in the yerds at Wellsend-on-Tyne, of 
Messrs. Swan. Hunter & Wigham Richardson. The system employed 
on thes? vesscls is that of the United Wireless Telegraph Co., London. 

The fishing vessels of the Hull Steam Fishing & Ice Co., which 
operate in the North Sea, are being equipped with wireless telegraph 
apparatus. The“ St. Vincent " is thc first vessel in this fleet to work 
wireless on these fishing grounds. 

The usefulness of wireless apparatus at sea has been demonstrated 
in matters other than the saving of life. The“ Bremen," belonging 
to the N.D.L. line, on her way to Colombo got into communication 
with the P. & O. Co.'s ** Malwa " while the latter was entering the 
port of Colombo, and askcd that information should be given that 
it was the intention of the captain of the Bremen " to dock his ship 
on arrival, owing to an accident to her propeller. It being decided 
that to dock the “ Bremen” et Colombo wou!d involve some risk, 
her commander decided to continue his voyage to Australia without 
docking, but provided for his vessel being examined by a diver at 
Colombo to see that all was right. The utilisetion of wireless com- 
munication in the way mentioned saved a great waste of the 
'* Bremen's time at Colombo. 

Yarmouth.—4A sub-committee of the General Purposes committee, 
having gone into the question of the cost of street lighting, has re- 
ported in favour of substituting 80 c.p. incandescent electric lamps 
for the present gas lamps. The present cost of the gas lamps is 

2.272. бз. 8d., and the estimated cost of electric lighting is £2,019, а 
saving of £253. 6s. 8d. The Electricity committec have been asked 
to report further on the financial side. 


Dinner.— The annual dinner of the Glesgow district staff of the 
National Telephone Co. took place on Friday last. 

Mr. W. A. Smith, local director, presided. Among others present 
were Messrs. Walter Webber (Postmaster of Glasgow), S. J. Goddard 
(general superintendent of the company). F. Douglas Watson (superin- 
tendent for Scotland), W. A. Valentine (district manager for Glasgow), 
E. E. Stockens (Aberdeen distriet), A. R. Lamb (Greenock), W. Brown 
(Dundee), P. Edmond (Stirling), А. M. Sinclair (Dumfries), D. Mitchelson . 
(Dumbarton), G. A. M'Donald (Ayrshire), J. H. Storrie (Fife), H. G. 
М:Еагіапе (Border district), J. T. Whitelaw (Mid-Lanark), J. Muc Fee 
(general manager of Post Оћсе telephones), D. Stewart (superintending 
engineer of P.O. telegraphs), &c. | 

Mr. 8. J. Gopparp proposed“ The Company.” Speaking of the pro- 
gress of the National system since he joined the statf in 1892, he said in 
1893 the number of lines administered was 64,041 ; at present they were 
administering 302,064, while the gross annual revenue had increased 
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from £690,644 to £3,225,715. The number of messages sent over the 
system in 1896 (the first year of which he had any record) was 175,000,000, 
whereas in 1909 they had dealt with 680,000,000 messages. They had 
now an organisation which was being copied in several parta of the world. 
They had 563,643 stations at work on Dec. 31. Those stations carried 
an average of 1,472 calls per station, so that if they multiplied those 
figures they would have the full extent of the traffic of the system. The 
average time of answer given in the large exchanges throughout the 
United Kingdom was 5:1 seconds—that was to say, that the subscriber 
obtained the attention of the operator 5-1 seconds after he first rang the 
bell. The average time of reply in the large exchanges north of the 
Border was 4:5 seconds. Of the total number of stations working, 33- 9 
per cent. were the latest or common battery exchanges. 

The CHAIRMAN, in reply, recalled how, at a dinner held in the pioneer- 
ing days, he ventured the opinion that a revenue of £20,000 a year might 
be derived out of Glasgow. That statement was regarded with scep- 
ticism. The National was not the child of the United Telephone Co., 
as many of them supposed. It was the grandchild, the connecting link 
being the Provincial Telephone Co., of which he was one of the founders 
and directors. At the end of last month the National had 31,335 stations 
in Glasgow, and when the municipal telephones were taken over there 
were 12,824. The revenue from those point stations amounted to ap- 
proximately £200,000 a year, во that his supposed wild calculation had 
been exceeded by 1,000 per cent. 

Electra Musical Society.—4^ ladics’ evening concert of this Society 
was given in the small Queen's Hall, London, on Thursday last week, 
and attracted a gathering of about 350 members and friends. The 
heads of departments of the Associated Telegraph Companies were 
present, and a programme of more than usual merit wes given. Ina 
grand array of artists present to render a lengthy programme the 
only absentee was Miss Mary Wynne Hulm. Mr. Alexander Webster 
was the tenor and was in fine voice, and Miss Florence Weatherdon, 
who gave songs at the piano, Mr. Aubrey Ford as solo violinist, and 
the recitals of Mr. Guildford Dudley were much appreciated. A 
vocal quartette composcd of Miss Alice Richardson, Miss Maud 
Ranger, Mr. A. J. Park and Mr. W. Penn (all members of the staff of 
the Associated Companies as also arc the members of the male voice 
choir) gave a first-rate rendering of The Message,“ by Celdicott. 
Since the lest concert given by tho Society an orchestra hes been 
formed of members and fricnds, end comprises 25 members, who 
gave an excellent account of themselves. Among tho items on the 
programme, and one which was edmirably rendered, edding greatly 
to the interest of tho concert, was the Symphonic Ode. The 
Desert," by Félicien David. In this Messrs. Alexander Webster, 
Guildford Dudley, G. H. Goldsbrough. A. J. Park, A. G. Weeks and 
W. Penn took part. Where ell so ably contributed to the enjoy- 
ment of a particularly well sclected programme it would be invidious 
to select. Special mention may be mede of the conducting of 
Mr. Walter Rosc and of the good work of the accompanists Messrs. 
G. O. H. Mollett and G. Carr. 


TRADE NOTES AND NOTICES. 


TENDERS INVITED. 

Grasaow Corporation invite tenders for supply of main cables, 
olectricity meters and arc lamp carbons for 12 months from May 31. 
Specifications and forms of tender from the engincer, Mr. W. W. 
Lackie, 75, Waterloo-street, Glasgow. Tenders to the town clerk, 
Mr. A. W. Myles, City-chambers, Glasgow, by 29th inst. See also en 
advertisement. 

GLASdOW Corporation also want tenders for supply of 20, 000 
85 volt 16 c.p. carbon filament traction lamps, for delivery as 
required over one year. Tenders, on offerer's own form, must be 
lodged with the town clerk (Mr. A. W. Myles) not later than 10 a.m. 
of Tuesday, March 22. 

Tenders are invited for electric wiring of Wellington-street 
Boys’ Council School, PENDLETON. Specifications from the borough 
clectrical engineer (Mr. Victor A. H. McCowen), Electricity Works, 
Frederick-road, Pendleton. Tenders to the town clerk (Mr. 1. С. 
Evans), by noon March 31. See also an advertisement. 

GRIMSBY Corporation invite tenders for supply of 300 c.i. lamp 
posts, and 285 swan-neck fittings, and 300 d.p. fuse boxes. Specifica- 
tions and forms of tender from the borough electrica! engineer, Mr. 
W. A. Vignoles, M. I. E. E. Tenders by March 21. 

WARRINGTON Electricity and Tramways committee want tenders 
by noon, March 22, for 1,000 kw. turbo-alternator, 750 kw. rotary 
converter and switchgear. Specifications from the Borough 
Electrical Engineer. 

MARYLEBONE (London) Council want Е Ьу пооп Магеһ 14 
for 12 months’ supply of pitch and refined’ bitumen to the works 
е departments. Forms of tender, &c., from the Town 

all. 
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Tenders are wanted by March 22 for 12 months’ supply of electric 
lighting sundries to West Sussex County Asylum, CHICHESTER. 
Forms of tender from the Clerk. 

Gloucestershire County Council want tenders by April 2 for the 
electric lighting of extensions of the Shire Hall, GLOUCESTER. 
Specification, &c., from the Consulting.Surveyor. 

Bray (Ireland) Council want tenders by 10 a.m., April 5, for 
supply of stores for their electricity department. Forms of tender 
from the Clerk. 

WIOAN Tramweys committee want tenders by 21st inst. for 
supply of overhead line material, tramcar accessories, ironmongery. 
&c. Specifications from the Tramways Engincer and Manager. 

WiGAN Electric Light committee require tenders by March 21 for 
supply of cables, carbons, electrical accessories, ironmongery and 
cnginecrs’ stores. Specifications from the Electrical Engineor. 


Bouton Electricity committee want tenders by noon March 31 
for 12 months’ supply of meters, motors, starting switches, trans- 
formers, jointer’s stores, mains, &c. Specification, &c., from the 
Borough Electrical Engineer. 


Ессікѕ Electricity committce want tenders by 10 a.m. March 21 
for the erection of an extension to their electricity station. Particulars 
from Mr. N. H. Hacking, 50, Blackfriars, Manchester.. 

Зүрмеү (N. S. W.) Council want tenders by Nov. 21 for supply of 
2,150 electricity meters. Specifications, &c., from the City Treasurer. 


Tenders are invited for the supply of 1,640 tubular iron or steel 
poles to the Postmaster-General’s Department in VIcrORIA. Tender 
forms and specifications many be obtained from the Commonwealth 
Office, 72, Victoria-street, London, S.W. 


Tenders are invited for the supply of material for accumulator 
equipment to the Postmaster-General’s Department in TASMANIA, 
Tender forms and specification may be obtained at the Common: 
wealth Office, 72, Victoria-street, London, S.W. 


LAUNCESTON (Tasmania) Council want tenders by 4 p.m. April 11 
for supply of tramcar trucks, motor equipments, &c. Specifications, 
&c., from the Town Clerk. 

The Dutch Ministry of Finance require tenders for the installet ion 
of electric light and power plant in the new building of the Royal 
Mint at UrRECHT. Plans can be secn at the office of Herr Van der 
Hegge Zijnen, Utrecht. "Tenders to the Ministerie van Finencic n, 
Utrecht, by 11 e.m. March 21. 


Tenders are invited for the construction of the following aiat gic 
railways in SPAIN: (1) Jarandilla to Plasencia (tenders by Aug. 26) ; : 
(2) Valdepeñas to Alcaraz (tenders by Oct. 26); (3) Burgos to 
Ontaneda (tenders by Dec. 26); (4) Burgos to Celatayud via Soria 
(tenders by Feb. 22). The railways are to be single track, with rails 
weighing not less than 30 kilogs. per metre. Projects may be sub- 
mitted for electric traction. These contracts are open to Spanish 
firms only, but it is probable that some of the material rc quired w ill 
be purchased out of Spain. 


Tenders will be roceived at the Secretaria del Cane! T Isabel II.. 
ALARCON, Spain, until 2 p.m. April 11 for supply of three pumps, two 
clectric motors, steam generating plant, cranes, &c., in connection 
with the work of raising the waters of the Canal de Isabel II. Local 
representation is nocessary. 

The RouMaANIAN STATE RAILWAYS ADMINISTRATION require 
tenders by Merch 15 for supply of 4,900 metres of с.е and insulated 
wire. Tenders to the Direccion Générale des Chemins de Fer Rou- 
mains, Bucharest. It is understood that competition is limiter to 
firms who may bo invited to tender. 


Tenders will be opened at the Direccion General de Obras Publicas. 
Madrid, at noon on March 29, for а concession for the construction 
and working of an electric tramway from the Santander-Astillero 
line to the SANTANDER urban tramway in Pena Castillo. The Nueva 
Montana Iron & Stcel Co. has preferential rights in the competition 


Extension of Time.—The date for the receipt by the Direccion del 
Servicio y Conservacion de las Puertos de la Capital y la Plata. 
Buenos Ayres, of tenders for supply of twenty J- ton clectric and one 
15-ton steam cranes is extended to March 22. | 


TENDERS RECEIVED AND ACCEPTED 


Hammersmith (London) Council received the following tenders for 
six 100 kw., one 200 kw. and one 250 kw. transformers :— 

British Electric Transformer Co. (accepted), 29,9; Johnson & 1 
£553. 15s. ; Lahmeyer Electrical Co., £819. 2s. ; General Electric C>. 
£892; British Westinghouse Co., 5902; Spagnoletti (Ltd.), £9 ут; : 
British Thomson-Houston Co., £912; General Electric Co., £942. 10s. ; 
Siemens Bros. Dynamo Works (100 kw. transformers only), £598. 5з.; 
Ferranti Limited (100 kw. transformers only). £459. 

The Electricity committee, in reporting on tests аз to comparative 
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eircuit losses, regulation and weight, said the most favourable tenders 
received were those of the General Electric Co., the British Westinghouse 
Co. (who quoted for the same machine) and the British Electric Trans- 
former Co. The electrical engineer (Mr. G. G. Bell) reported that, in his 
opinion, the higher price quoted by the last-mentioned company was 
more than counterbalanced by the reduction in circuit losses and the 
better regulation obtained. 

For а 30 н.р. motor the tender of the Electric Construction Co. at £60 
has been accepted by Hammersmith (London) Council ; and for annual 
supplies the following tenders : City Glass Co., arc lamp globes and lamp 
shades, £22. 178. 9d. : Liverpool Electric Cable Co., cables, £104. Os. 10d. ; 
General Electric Co., insulated wire, &c., £18. 16s. 1d. ; Pryke & Palmer, 
packing and jointing materials, £4. 9s. 6d. ; W. Lucy & Co., joint boxes, 
&с., £374 ; British Thomson-Houston Co., motors. 


Sheffield Council have accepted the following tenders :— 


British Electric Transformer Co., five boosting transformers of 1,000 kw. 
cach, £2,195; J. P. Hall & Sons, boiler feed pump (10,000 gallons per 
hour) £190; Tramway Supplies (Ltd.), M. Bonser & Co., Brecknell, 
Munro & Rogers, British Insulated & Helsby Cables and W. Wood & Co., 
overhead line material for tramways department; India Rubber & 
Gutta Percha Telegraph Works Co., Tasker, Sons & Co., Sheffield Cor- 
poration Electric Supply Department and T. А. Ashton (Ltd.), electrical 


fittings for health department ; Marsh Bros., maintenance bells and 


telephones at hospitals for 12 months, £18. 


Greaves, Cotton & Co. have contracts for the Cama and Allbless 
Hospitals, Bombay, and also an order from the Bombay Government 
(amounting to about R.1,00,000 (£6,667) for thc equipment of & 
generating station at Ganeshkhind, Kirkee, with three Gardner oil 


engines, direct coupled to dynamos. and a large battery and switch- 


board. 
Keighley Council have accepted the following tenders :— 


British Thomson- Houston Co., two 1,000 kw. turbo-alternators and 


condensers (£7,308) and h.t. switchboard (£762); that of the Phoenix 


Dynamo Co., 300 kw. motor-generator (£820); that of the Western 
Electric Co., for cables ; and that of the Albion Clay Co. for ducts. 


Messrs. Siemens Bros. Dynamo Works (Ltd.), Tyssen-strect. 
Dalston, London, have obtained a very large contract for strect 
lighting fittings of special design for a district in South America. 


Battersea (London) Council have accepted the tender of Körtings 
(Ltd.) for an cjector condenser, valves, &c., for a turbo-gencrating 
set at £110. 


West Ham Council have extended the contract of the British 
Insulated and Helsby Cables for the supply of main cables for & 
further period of 12 months. 


Bradford Council have placed an order with the National Rail & 
Appliances Co. for c.i. brake blocks for tramcars at £636, and that of 
E. Brooksbank & Co. for motor grease at £230. 


J. Hopkinson & Co., have secured, through Noyes Bros., the con- 
tract for boiler mountings and valves for the power house of the 
Adelaide (S. Australia) Municipal Tramways Trust. 


The General Electric Co. have obtaincd, through Lawrence & 
Hanson, the contract for new equipment of Hawthorn (Melbourne) 
telephone exchange at about £14,317. 


Southend Council have accepted the tender of the Brush Co. for six 
single truck tramcars at £504. 5s. each. 


Burnley Guardians have acceptcd the tender of Carter & Co. for 
wiring the nurses' home at £194. 


Wigan Council has placed an order with Chamberlain & Hookham 
for 20 tramcar meters at £65. 


Canterbury Council have accepted thc tender of Johnson & Phillips 
for two commutating polcs, at £85. 


Electric Lift Contracts.—The electric lift contract for Messrs. 
Richard Clay & Sons new printing works in Southwark, has been 
given to Mr. J. Stannah. Five lifts in all have been provided for— 
namely, four goods lifts to deal with loads of 1 ton at a speed of 80 ft. 
per min., and a passenger lift to deal with a load of 71 cwt. at 120 ft. 
per min. "The whole of the lifts will be provided with push button 
control. The construction is to be such that no woodwork is used 
in any portion except in the cage of the passenger lift. The method of 
driving will be on what is known as the ‘‘ V " sheave principle, the 
sheaves being driven by means of worm-geared electric motors. 
The lifts are being made in accordance with the specifications of Mr. 
Frank Broadbent, the Consulting Engineer to Messrs. Richard Clay 
& Sons. 


BUSINESS NOTICES. 


Mr. James Swinburne has retired from the firm of Swinburne, 
O'Gorman & Baillie. Both Mr. Swinburne and the firm continue 
their respective practices at 82, Victoria-street, Westminster, S.W. 


Beves, late of the British Prometheus Co. 


We are asked by the Hart Accumulator Co. to state that Mr. E. 
Greenhalgh, who has recently been acting as their traveller in the 
London district, will cease to act in this capacity after the 12th inst. 


Personal.—Mr. N. Gunz, manufacturers’ agent, 46, Qucen Victoria- 
strect, London, E.C., notifies that he has changed his name to N. 
Gunn, and further wishes it to be known that he has severed his 
connection with the General Metal Engreving Co., and is now carry- 
ing on business on his own account as the Gunn " Metal Engrev- 
ing Co. 


Premises for Sale.—Particulars are given in an advertisement 
of a freehold corn mill (Newstead Mill, with convenient stone built 
residence, farm buildings, &c.), which is for sale by private tzeaty 
(or, failing that, by public auction on & date to be subsequently 
announced) The mill is within 1 mile of Stamford, which is served 
by three lines of railway. Water-power (from the river Gwash) is 
available, and electric power can be obtained from the local clec- 
tricity works. Further particulars from Messrs. Stapleton & Son, 
solicitors, Stamford, or from Messrs. Walton & Lec. 10. Mount.strect, 
London, W. 


Patent Development.—-The proprietor of Patent No. 5,301/1907 fo 
An Electric Furnace,” desires to make arrangements for working 
the same in this country. Communications to Messrs. Haseltine. 
Lake & Co.. 7 and 8, Southampton-buildings, Chancery-lane, 
London, W.C. 


The proprietor of British patents No. 5,258/1906 and No. 28,125/ 
1906, relating to '' Improvements in wireless telegraphy,“ and 
No. 27,938/1906, relating to '' Improvements in apparatus for 
signalling by means of electromagnetic waves," desires to enter into 
arrangements by way of licence or otherwise for working same in this 
country. Inquirics to Messrs. W. P. Thompson & Co., 285, High 
Holborn, London, W.C. 


Simplex Fittings. —Considerable attention has been paid by Simplex 
Conduits (Ltd.) to the devclopment of their artistic electric light 


* SiMPLEX ” Rose Bow. FITTING. 


fittings department, which is under the management of Mr. N. E. 
A showroom has been 
established at Charing Cross-road, London, in addition to centres in 
most of the large provincial towns where the Company already have 
branches. A comprehensive list has been issued in connection with 
this department which can be had on receipt of a trade card. Our 
readers will remember the introduction by the Company of quaint 
Spookie shades some 12 months ago, made of linen and parchment 
in various designs and colours to give, when the light is on, a stam 
glass effect. Several new designs are to be added, in addition to 
improvements in the method of manufacture. The accompany ing 
illustration shows the combination of Rosarian shade and Simplex 
“© rose bowl ” standard lamp. 


Electric Cooking and Heating Apparatus Wanted.—Mr. А. P. 
Mountain, borough electrical engineer, Huddersticld. desires tho 
interested in the sale of electrical cooking and. heating appliances to 
send him particulars and prices. 


THE ELECTRICIAN, MARCH 11, 1910. 


911 


Silent Electric Clocks.— The Silent Electric Clock Co. have ready a 
catalogue dealing with their specialities in turret clocks, &c. 


Twin Grip—4An interesting twin grip lamp 
holder, made by Messrs. Bell Bros. & Co., is 
shown in the accompanying illustration, which 
is self explanatory. The grip is designed for 
use with C.M.A. flexible, and, as will be seen, 
both wires are kept well apart at the entrance 
to the lamp holder. 


A.E.G.-Zeitung.— The current number of this 
journal contains articles on the Electricity Works 
in the Furstenwalde, on the ceiling lighting of 
cellarsin Berlin. and on the electrification of the 
L.B. & S.C. Railway. Other interesting articles 
are those on electric clocks by Alex. Konigs. 
werther. and one on indirect electric lighting 
by Dr. Bloch. 


CATALOGUES, &c. 


PROTECTIVE DEVICES FOR TELEPHONE INSTALLATIONS.—Messrs. 
Siemens Bros. & Co.'s latest catalogue deals with this important 
subject, and there are listed the various lightning arresters and fuses 
made by them, the outcome of many years’ experience. Messrs. 


Siemens are prepared to give customers advice on receipt of par- 


ticulars of the line of installation in question. 


BvckLE Crips.— The Sun Electrical Co. have issued a pamphlet 
dealing with these accessories, and offer a range of sizes which cover 
many more diameters than before, which should greatly increase the 
use of thesc clips. 

Sun SiaNs AND FLAsHERS.— The Sun Electrical Co. have also 
ready a very complete catalogue dealing with signs, a matter of great 
importance at the present time for advertising purposes. A glance 
through this catalogue will show that no opportunity has been lost 
for making designs likely to be of use to shopkeepers and for advertis- 
ing of all kinds. 


THE ELECTRIC Drive IN Cotton Spinnina MILLS.— The Allge- 
meine Elektricit‘its-Gesellschaft have sent us a copy of a pamphlet 
recently issued (in German) dealing with this subject. It is well got 
up and fully illustrated, so that a good idea of the adaptability of the 
electric motor for this class of drive is readily obtainable. 


ELEVATING AND CONVEYING PLANTS.—Measrs. Gibbons Bros., of 
Dudley, have issued an interesting pamphlet on this subject. 


Moy’s SpECIATTrIES.— Ernest F. Moy (Ltd.) forward two pam- 
phlets dealing respectively with ironclad distributing boards and 
resistances for cinematograph work. 


OsraM Lamps.—The latest price list of 
Osram lamps gives revised particulars 
of the various wattages and candle- 
powers supplied. Particulars of prices 
of 600 c.p. and 1,000 c.p. lamps, which 
are now coming into extended use for 
street lighting and similar purposes are 
also set out. The accompanying illus- 
tration shows а typical Osram lamp of 
the round bulb type. 'Those whose 
business it is to buy or supply metal 
filament lamps should make a point of 
providing themselves with а copy of 
this leaflet. 


Imports. The following are official values of electrical machi- 
nery, matcrial and apparatus imported into this country (a) during 
February, 1910, and (b) during the current year from Jan. 1 to 
Feb. 28, with the increases or decreases compared with the corre- 
sponding periods of 1909 :— 

Electrical machinery (a) £41,629 (increase £12,147), (b) £83,144 
(inerease £18,404) ; telegraph and telephone cables (а) £12,510 (in- 
crease £6,223), (b) £27,420 (increase £12,578); telegraph and tele- 
phone apparatus (a) £17,102 (increase £4,041), (b) £25,180 (increase 
£442); other electrical wires and cables, rubber insulated (a) £11,165 
(increase £6,870), (b) £23,819 (increase £14,103); with other insulations 
(a) £1,055 (decrease £6,327), (b) £3,341 (decrease £13,883) ; carbons (а) 
£11,328 (increase £1,585), (b) £23,404 (decrease £1,373); glow lamps 
(а) £41,009 (decrease £614), (b) £84,388 (decrease £5,917); arc lamps 
and electric searchlights (a) £187 (decrease £957), (b) £1,175 (decrease 
£5,872); parts of arc lamps and searchlights (other than carbons) (a) 
£6,544 (decrease £2,268), (b) £12,379 (increase £4,478) ; primary and secon- 
dary batteries (a) £2,722 (decrease £3,401), (b) £5,833 (decrease £3,983). 
Total of electrical goods and apparatus, other than machinery and tele- 
graph and telephone wire (а) £112,511 (increase £10,239), (b) £221,982 
(decrease £1,198). 


Exports.—The exports of electrical machinery, material, &c. (a) 
during February, 1910, and (5) during the current year from Jan. 1 
to Feb. 28, and the increases and decreases compared with the 
corresponding periods of 1909, are as follows :— 

Electrical machinery (a) £96,942 (increase £1,497), (b) £199,670 
(decrease £23,229); telegraph and telephone cables (a) £74,630 (in- 
crease £40,145), (6) £103,236 (increase £50,118); telegraph and tele- 
phone apparatus (a) £10,792 (decrease £9,162), (b) £23,133 (decrease 
£11,534); other electrical wires and cables, rubber insulated (a) £36,440 
(increase £14,216), (b) £74,409 (increase £33,503) ; with other insulations 
(a) £15,968 (decrease £309), (b) £26,037 (decrease £14,485); carbons (а) 
£2,009 (increase £1,335), (b) £3,563 (increase £2,092) ; glow lamps (a) £9723 
(increase £4,147), (b) £21,101 (increase £11,093) ; arc lamps and search- 
lights (a) £1,758 (decrease £96), (b) £3,439 (increase £331); parts of 
arc lamps and searchlights (other than carbons) (a) £1,364 (decrease 
£46), (b) £2,611 (decrease £97); primary and secondary batteries (a) 
£8,752 (increase £3,504), (b) £20,327 (increase £1,625). Total of elec- 
trical goods and apparatus, other than machinery and telegraph and 
telephone wire, (a) £197,762 (increase £61,229), (b) £352,836 (increase 
£39,906). 


BANKRUPTCIES, LIQUIDATIONS, &е. 


In the bankruptcy of Alan McAlpin, 12, Collegc-avenue, Leicester 
(carrying on business at 44, Cank-street and at Cumbergate, Peter- 
borough, as electrical engineer, under the style of McAlpin & Co.), 
а statement of affairs shows unsecured liabilities £2,067. 17s. 3d., and 
available assets £1,203. 13s., leaving a deficiency of £804. 4s. 3d. 


The first meeting of creditors of Wycliffe Galland Everingham, 
electrician, 37, Auckland-road, Ilford, will take place on March 16 at 
14, Bedford-row, London, W.C., and the public examination on April 
6 at the Shire Hall, Chelmsford. 


A first and final dividend of 4s. 6d. is payable March 14 at Mr. L. B. 
Linnett's, 42, Poultry, London, E.C., to creditors of Wm. Aubert. 
jun., electrical engineer, &c., late 16, Harp-alley, London, E.C., and 
Tagg's Island, Hampton Court. 


The first meeting of creditors of Walter Sydney Jenkinson, elec- 
trical engineer, Rodborough, near Stroud, will take place on March 12 
at the O. R.'s, Station-road, and the public examination on March 22 
at the Shire Hall, Gloucester. 

Mr. B. P. Allnatt, 2, Forbury, Reading, has been appointed trustee 
in the bankruptcy of АНА. E. Felgate and W. Storey, electrical 
engineers, 10, Victoria-street, Reading. 

The Electric Ignition Co. (Ltd.) is being wound up voluntarily. 
Mr. R. A. Felton, 131, Edmund.strect, Birmingham, is liquidator. 


А meeting of creditors of the Cowper-Coles Copper Corpn. (Ltd.) 
(in. liq.) was held at 82, Victoria-street, London, S.W., yesterday 
(March 10). 


COMPANIES' MEETINGS AND REPORTS. 


qe eee 


W. T. Henley's Telegraph Works Co. (Ltd.) 


The thirty-first ordinary gencral meeting was held on Friday last, Mr. 
SYDNEY GEDGdE. M.A., presiding. 

The SECRETARY (Mr. A. E. Salmon) read the notice convening the 
meeting and the auditors’ report. 

The CHAIRMAN : Gentlemen, you will be glad to know, as you have 
already no doubt seen by the report, that the directors can recommend 
for your sanction a dividend at the rate of 15 per cent. per annum, free 
of income-tax. Things have gone on smoothly, and the business has 
been, as the accounts show, excellent. The items in the balance-sheet 
and the profit and loss account, and the profit and loss general account, 
compared with the corresponding figures in the previous year’s accounts, 
are very similar. The grand result is that we have managed in not a 
very good year in this country for trade in general, and so forth, to make 
more profit than in the year before, to declare the same dividend, to 
carry forward a larger balance, to be as liberal as usual in the deductions 
made for dilapidations, reserve funds and so forth, and you will see by 
the accounts that after paying this dividend we have a balance of about 
£200,000 in hand over all liabilities, so that the ordinary share capital 
might be returned to the shareholders if we could not do so much better 
by employing the money in the business. There are only one or two 
points that I need say anything about ; the first is the reserve under the 
cable repairing contract with regard to the Bahamas cable. That now 
stands at £8,000. By this time two years our liability under that will 
have to come to an end. We are getting already from the annual sum 
paid by the Government of the Bahamas £350, which comes into the 
рүм and loss account, апа at the end of two years whatever balance is 
eft—and we have good reason to hope that it will be very large, almost as 
large, or more, than the £8,000 we have in hand—will be equally divided 
between the company and the Government of the Bahamas. I had the 
pleasure of visiting both our works in the company of Mr. Ffinch, one of 
the directors, who is an expert in such matters and has had long experi- 
ence in India, Persia, &c., with regard to electricity and telegraphs, and 
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after many previous visits to the works, I see the most marvellous 
improvements. In the order, in the excellence of the buildings, the 
additions that have been made, and so forth, the improvement is mani- 
fest. l am satisfied that we have in the Gravesend works one of the 
finest new works in the country for a business of this kind, while the 
Woolwich works, which of necessity, when crowded, used to look all 
higuledy-piguledy, so to speak, are fast becoming a pattern of good order 
and arrangement. I now move th? adoption of the report and accounts. 

Mr. GEORGE SUTTON (managing director), in s2-onding the motion, 
said: I feel there is little I can add to what the chairman has told you 
and which is set forth in the balance-sheet. The year under review has, 
of course, had its anxieties, as all business has, but it has had its gratiti- 
cation also, and that is shown in the profit and loss account and the 
balance-sheet. Perhaps the best feature of last year was the develop- 
ment and extension of the foreign and colonial trade of the company. 
Henley's goods are finding their way—they have found their way—to all 
pirts, East and West. 1 may say that China, Japan, South America, 
India, the British Colonies, have all contributed to this excellent balance- 
sheet which you have before you. In Africa and Australia particularly 
we have found that things have improved ; in fact, in Africa it has been 
the best year we have had since the war, and I think, perhaps, better 
than any year we had before the war. I think that last year was the 
best in the history of the Australian house. The one fly in the ointment 
was Canada, about. which we hear 80 much as regards the growth and 
development of its industries. Canada is not entirely satisfactory witb 
regard to our cable business. Last year I think we did more business 
there than ever before, but there is a good deal of business which we are 
unable to do, because we cannot accept the conditions which are creep- 
ing into the municipal contracts in that Dominion. Some few years ago, 
I think, I mentioned to a general meeting certain unfair clauses which 
were put into municipal contracts in this country. Those have now been 
nearly all removed. The particular objection which I have to the con- 
ditions of contract which are fixed by Canada, municipal contracts, is 
that clause in which they would put our reputation as contractors and 
our contract money entirely at the disposal of the engineer who is super- 
vising the contrast. I have had, in the last few years, with the concur- 
renee of the Board, to refuse to tender for any important cable work in 
Canada because the Board have not felt that they could accept conditions 
of contract which provided for no arbitration. The chairman has 
referred to the increased profit of last year. This is due very largely to 
the fast that we carry very large stocks. Our stocks are held all over 
the world, and these stocks were made with a very low price for india- 
rubber. I have been asked more than once, many times, by different 
people, “If competition is so very keen in the electrical industry, espe- 
cially in the cable trade, how is it that you can pay 15 per cent. dividend 
on your capital ? We do not pay 15 per cent. on our capital. I will 
show you the dividend that we do pay. We pay 4! per cent. on £350,000, 
on £20).000 which we have in reserve we pay nothing at all, and on the 
£200.00) ordinary shares we pry 15 por cent. If you make a simple 
caleulatioa as to the return that we are giving on the capital of this com- 
pany, you will find that it is just over 6 por cent., and 6 per cent. is not 
a very large return for an industrial comp пу. 

Mr. A. J. M. DRYSDALE said he was expressing the sentiments of 
the majority, if not of all the shareholders in saying how pleased they 
were with the report. He was glad the directors decided to take the 
sound and prudent course of adding to the reserve fund, rather than 
increasing the dividend. 

Mr. B. T. FFINCH, CLE., M. I. E. E., then briefly explained to the 
shareholders his experience on a recent visit to the Gravesend and Wool. 
wich works of the company to which the ehairinan had referred. 

The resolution was then carried unanimously. 

A motion to approve the dividend set out in the report was then 
approved, as were resolutions re-electing the retiring directors (Mr. 
Sydney Gedge and Mr. B. T. Ftinch) and the retiring auditors. 

A resolution“ That a vote of thanks be given to the directors and the 
staff for their valuable services during the past year" having been 
carried unanimously, 

The CHAIRMAN, in reply, took the occasion to refer to the resolution 
which had been passed at a meeting of shareholders last. year, when it 
was decided that substantial recognition should be made of the services 
of the managing director, Mr. George Sutton. It will be remembered 
that £1.000 was then voted for the purpose, and with this sum a portrait 
(painted by Sir Luke Fildes) had been obtained and in addition a finc 
service of plate. Mr. Gedge proceeded to briefly review the past history 
of Henley's Company and the influence which Mr. George Sutton had 
exercised in bringing the company from small beginnings to its present 
important and prosperous position. Mr. Sutton had entered the com- 
pany's service 30 yeara ago, when it was only a very small concern and 
when, during Mr. Henley’s association with it, it was in anything but a 
flourishing condition. Mr. Gedge described the energy and ability 
which Mr. Sutton had put into his work and the bearing this had had 
upon the company in its early days. He set out how Mr. Sutton, with 
no special training in electrical or mechanical work, had been able to 
grasp each situation which had presented itself from time to time and 
had overcome whatever difficulties were placed, from various causes, in 
the company's path in dealing with large contracts. In making this 
presentation to Mr. Sutton he said it was gratifying to them to know 
that they were not “dropping the pilot." Mr. Sutton had been manag- 
ing director since 1892 and he hoped he would continue to be in that 
office as long as his life was spared. In unveiling the portrait Mr. Gedge 
expressed the pleasure of the directors and shareholders in making the 
presentation and further expressed the hope that. Mr. Sutton would 
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always regard it as proof of the kindly feeling they all had for him. 
They also hoped he might live long to entertain his friends with the 
handsome service which had been presented to him by his company. 

Mr. A. J. M. DRYSDALE said he had been privileged to move the 
original resolution recognising the valuable services of Mr. Sutton to the 
company. Mr. Gedge had, with his usual ability, placed many interest. 
ing particulars before them of Mr. Sutton's work, and he assured Mr. 
Sutton that the shareholders fully recognised that it was due to his fore. 
sight as to the possibilities of the electrical industry that he was able to 
persuade the directors from time to time to take such steps as were 
necessary to develop the company's undertaking and bring it into 
that position which it now occupied amongst the manufacturing under. 
takings of the United Kingdom. In regard to presentations, these were 
not common, but were usually given to honour the recipient at the close 
of his business career. In this case, however, they were not saying 
good-bye, but were wishing Mr. Sutton a long continuance of useful work. 
He had earned their admiration and respect ‘ere he had reached the half- 
way of his life's course, and they looked forward to his serving them ах 
well in the future as in the past and that for many years to come. As 
representing the shareholders, he joined with their worthy chairman 
in asking Mr. Sutton to accept the portrait and plate as a sincere testi- 
mony of their high appreciation. 

Mr. POTTER said he believed he was the oldest officer on the staff 
working with Mr. Sutton, and the staff felt that they could not allow 
such an occasion to pass without expressing their gratification at the 
presentation made to Mr. Sutton by the company and joining heartily 
in the ex pression of good feeling to that gentleman. 

Mr. GEORGE SUTTON, who was very cordially received, said he 
felt it impossible to adequately express the gratification he felt for the 
honour that had been done him. There was nothing that could be so 
gratifying to him as the recognition by the directors and. shareholders 
of Henley's Company of his 30 years’ faithful and hard work in their 
service. The great prosperity of Henley's could. however, never have 
been attained but for the most efficient co-operation and loyalty of the 
staff, some few of whose members had worked with him in the dark days 
of the history of the company. One member in particular he desired to 
mention, their works manager at North Woolwich, Mr. Hatton, with 
whom for between 25 and 30 years he had been in constant and pleasant 
relationship, and whose engineering skill had been of inestimable value 
to the company. His knowledge and ability in the construction and 
manufacture of electrical wires and cables he (Mr. Sutton) believed to 
be unrivalled. There were other members of the staff of the older day 
and many others who had joined since, all these had helped to bring the 
company to its highly satisfactory position, Another matter which 
pleased him greatly was to know that besides the old members of the 
staff they had on their books a considerable number of the original share- 
holders of the company. These included their chairman, Mr. Gedge. 
With regard to the shareholders, they had always been very patient. 
even when dividends were absent. He had attended Henley's meetings 
for 31 years and he never remembered а dissentient shareholder. The 
present was a fitting moment to mention a few figures. In 1882. which was 
as far as the records went, the personnel of the company numbered 100; 
in 1909 the number was 1,200, all in fairly regular employment. Besides 
this number there were many hundreds of men in different parts of the 
world on temporary outside contract work. Henley's had paid half a 
million pounds sterling in dividends to the shareholders. His greatest 
satisfaction was in the contemplation that he had taken an active рап 
in the establishment and maintenance of a busy hive of industry. and 
that Henley's company had been the means of supporting a large number 
of people. He desired to thank the directors and shareholders for the 
honour they had done him and he hoped that he and those associated 
with him might be in the company's service for many years. He should 
like to thank Sir Luke Fildes for the splendid portrait, and for the manner 
in which he had lightened his task in sitting for it. He would conclude 
by asking the permission of the meeting that the picture might be hung 
on the walls of the company's office where his work had been, and was 
still, carried out, and where so many had known him, and came to see 
him. 

The CHAIRMAN, on behalf of the company accepted Mr. Sutton s 
offer and said the portrait would serve as an excellent example. | 

A very cordial vote of thanks was awarded the chairman, accompanied 
with congratulations upon his having been 25 years chairman of the 
company. | 

sir LUKE FILDES expressed his thanks for the manner his portrait 
of Mr. Sutton had been received, and thanked Mr. Sutton for his assi 
tance in the bringing about. this excellent result. 

The proceedings then terminated. 


Chelsea Electricity Supply Co. (Ltd.) 


The annual ordinary general meeting of the company was held 
Wednesday, last, Sir IRVING COURTENAY presiding. ' 

The SECRETARY (Mr. S. J. (luer. F.C. I. S.) having read the notice 
calling the meeting and the auditors! report, m 

The CHAIRMAN said: Gentlemen, notwithstanding the difficulties 
through which we are passing, and although we are recommending only the 
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in the cost of maintenance of plant, which, though it has been maintained 
in an efficient and reliable working condition, as it becomes older has a 
tendency to cost more for the maintenance and renewal of the working 
parts. The price obtained per unit is somewhat less. The number of 
lamps added to the circuits increases each year, but the results obtained 
formerly by such additions are partially neutralised by the gradual sub- 
stitution of metal filament lamps on the older installations. The loss 
arising from this is moditied by the fact that the new lampa requiring 
less current; we do not need to add to our machinery, and the increase 
in capital expenditure on plant is consequently small and can be met 
without fresh issue of capital. The building trade has still been in a quiet 
condition throughout the year, and the development of building estates 
in Chelsea has only progressed to a small extent. It is, therefore, satis- 
factory that, notwithstanding adverse conditions, the rate of connecting 
on new supplies has been well maintained. This is again due partly to 
the effect of the introduction of metal filament lamps, which have 
decreased the cost of electric lighting by the economy in current which 
they effect. We have lost no opportunity of extending our business by 
active canvassing and careful attention to the wants of our customers. 
The total number of units sold during the year was 3,806,366, an increase, 
is I have said, of 151.758 over the previous year. It is not possible to 
forecast with accuracy the ultimate effet on our revenue of thè metal 
filament lamp. Although their us» may lead for the time to important 
reductioaa in the electric lighting account, we believe that in the long 
ran the change will operate to ths Бол of our business. Hotels, shops, 
public halls, and the like, will certainly improve their lighting by using 
more powerful Гипра, and they have most of them already done so 
toa great extent. We recognise the атр лате of eneourasang in every 
possible way th» use of electric current for purposes other than lighting 
—for motive power, heating, cooking. veutiliting, charging electric 
batteries, &“. In a residential district such as Chelsea there is neces- 
sarily not a large demand for current for motive power purposes. Never- 
the less we have made further progress in the sale of current for purposes 
other than lighting. Much good work has beea done in familiarisit g 
the residents with the use of convenient accessories, such as electr e 
kettles, irons and sundry heating and cooking appliances. Our staff 
аге coutinually advising customers on these matters, as well as on general 
electric lighting questions, and we believe that the attention and assist- 
ance we vive in this way are generally appreciated. Reviewing the whole 
situation, it behoves us to adhere to our conservative policy in regard to 
the depreciation fund, which 1 may remind you is the only general 
reserve fund in our accounts. In regard to capital expenditure, this has 
been incurred chiefly in mains and metera, with a certain amount on 
generating plant, two old generators having been replaced by two of a 
more economical type. The net amounts only are shown in the accounts, 
the credits being explained by the sale of the obl material. Our present 
position is very sound. The investments have been increased from 
£14,800 to £22,000. A list of these is on the table before you. The 
balance of debtors over creditors shows an improvement of £4,099 over 
the previous year, and th» cash position, including investments, is 
£7.50) better. We are carrying forward a slizhtly incrsised amount 
and keeping our reserve funds up to a resonable level. When the dis- 
turbane: caused by the new lamps has settled dowa Dean at present sce 
no reason why we may not hope in the near future to increase our earn- 
ings sufficiently to pay somewhat increased dividends without any fear 
of going back. I now move the adoption of the report and accounts, and 
the declaration of the dividends set out therein. 

Major W. F. WOODS, J.P., seconded the resolution. 

Mr. TUCKETT said he noticed that from the total amount of the 
сараі expenditure the renewals and depreciation fund was deducted. 
It was really a matter of account, but it was a matter of expediency 
whether it was advisable to treat that item in that way. He should be 
inclined to show the capital expenditure in full, with the renewals and 
depreciation fund as a liability on the other side. He had no anxiety 
for the future of the company, although they were pissing through a period 
of transition. No doubt, revenue was likely to be affected by the great 
economy resulting from the use ot the metal lamp; but there was one 
point to which he thought the attention of the company, and of every 
other supply company, should be directed, and that was to see that the 
consumers were educated to raise their standard of lighting, and to alter 
their methods of lighting. The higher candle-power and the greater 
brilliancy of the metal filament lamp nezessitated: its being treated in a 
different way from that which was at present adopted. He thought that 
in a short time it would be universally the case that they would have 
reflected light to a much greater extent than direct light—that instead 
of having the lamp shades reflecting downwards they would have them 
reflecting upwards. The management should not be satisfied to allow 
their consumers to use metal filament lamps without their receiving 
advice as far as possible, and that was the direction in which the show- 
room to which the chairman had referred might be of very great value. 
Aparc from the direst profits it brought in the sale of the accessory 
apparatus, the showroom brought them into touch with their consumers, 
and was, therefore, of considerable value to the company. 

The CHAIRMAN said he was aware that the point raised by Mr. 
Tuckett with regard to the way in which the renewals and depreciation 
fund appeared in the accounts was a debatable question. The accounts 
however, were presented in the Board of Trade form, but he presumed 
it was open to the directors to change the form, and they would consider 
the point. 

Tne resolution was then carried unanimously, as were resolutions re- 
clecting the retiring director (Mr. H. R. Beeton) and auditors. A vote 
of thanks to the chairman, directors, secretary and staff terminated the 
proccedings. 


Metropolitan Electric Supply Co. (Ltd.) 


The twenty-third ordinary general mecting was held on Tuesday, Mr. 
W. Harrison Criprs presiding. 

The SECRETARY (Mr. E. Cunliffe Owen, C.M.G.) read the notice 
convening the mecting and the auditors’ report. 

The CHAIRMAN: Gentlemen, the capital expenditure, which at the 
end of 1908 amounted to £1,874,559. 3s. 2d., has now reached a total of 
£1,898,421. 11s. 5d., being an increase during the year of £23,862. 8s. 3d. 
The gross revenue for the year amounted to £174,367. Ов. 9d., as com- 
pared with £180,671. 18s. in 1908, being a decrease of £6,304. 17s. 3d. 
The working expenses amounted to £79,847. 1s. 5d., as compared with 
£80,697. 17s., being a decrease of £850. 15s. 7d. The balance at the 
credit of the revenue account, before providing for depreciation, is 
494.519. 198. 4d. The directors have set aside £15,000 as an 
addition to depreciation and reserve, carrying to credit of net revenue 
£19.519. 193. 4d. This, with the balance forward, interest and dividends on 
investments, and other receipts, makes a total of £92,296. 11s. 8d. After 
deducting interest on debenture stocks and loans, dividend оп 
preference shares and other charges, there remains a balance of 
449.377. 58. 4d. To this the Directors have added £1,500 from the 
undistributed balance of the Marylebone purchase money which was set 
aside towards the maintenance of dividends during the development of 
other business to replace the loss of Marylebone. This increases the 
balance at the credit of the net revenue account to £50,877. 5s. 4d. An 
interim dividend of 28. 6d. per share (being at the rate of 5 per cent. per 
annum) on the ordinary share capital, amounting to £25.000, was paid 
on Aug. 10, and the Directors recommend that a further dividend of 
28. 64. per share (being at the rate of 5 per cent. per annum) on such 
shares be now paid, making a total distribution for the year of 5s. per 
share, or 5 per cent. This will absorb a further sum of £25,000 and 
leave a balance of £877. 5s. 4d. to be carried forward to the next account. 
The balance at the credit of the depreciation апа reserve fund now 
amounts to £248,855. 5s. 5d. The year has not been à prosperous one 
to the Company: indeed, it has not been able quite to hold its own. 
There is, however, no mystery as to the cause for the falling off in revenue. 
It is almost entirely due to the extended use of metal tilament lamps. 
In many cases, especially in private houses, the consumption of light has 
been reduced by 30 or more per cent. Without any further expenditure 
than has been incurred for many years past the householder can now have 
three times the light he could a few years ago. We do not attribute 
any importance to this temporary falling off of revenue, for we know its 
cause and know that the change will soon be complete. Looking to the 
future, we believe that the vast increase of light that can now be аса 
from a kilowatt of plant will greatly augment the number of our consu- 
mers, for, apart from its cleanliness and convenience. cleetricity is rapidly 
becoming the cheapest form of any artificial illuminant. With the 
objeet of educating our consumers in this direction we have opened a 
showroom in a central position in our Paddington arca. Here, in 
addition to a display of brilliant lighting, we are also showing all the 
latest devices for heating, cooking and power, for these are the improving 
faetors in our business at the present time. 

We are doing all we can to get an increased load for power, heating 
and cooking. and during last year increased this by 15 per cent. in 
revenue, and I believe in time that this will form a very substantia] part 
of our business. We are also going further afield. We are already sup- 
plying Acton and Greenford. We have during the last fortnight ob. 
tained the approval of the Board of Trade for carrying our supply into 
Hanwell and Southall. Both of these orders are now in our hands, 
and the mains for connecting these localities with Willesden will be laid 
during this summer, and we hope to commence the supply in the autumn. 
In both these districts there are a considerable number of manufac- 
tories arising. To develop this new business it will be necessary, of 
course, to provide some further capital. It will cost us some £50,000, but 
this sum will be spread over the next two years. 

I regret to say that since our last meeting we have lost the services of 
our general manager. Mr. Conacher was of great assistance to the 
Company, and we all know how especially valuable were his services in 
the Marylebone Arbitration. Mr. Conacher has returned to his old love, 
having been appointed chairman of one of the large railway companies, 
and I am sure we wish him every success in his new position. The 
Directors have appointed in his place Mr. Highfield, our engineer, the 
office of manager and engineer now being combined, and we believe, in 
the person of Mr. Highfield, with advantage to the Company. The 
Directors owe much to the loyal and energetic working of their entire 
staff. Where all have done so much it seems invidious to pick out 
individuals but we would wish especially to say how much we have been 
indebted to the engineer, Mr. Hightield, and to Mr. Owen. our courteous 
secretary. (Cheers) Lastly, we would wish to thank the splendid 
body of workmen engaged on our mains and in the power stations, and 
to say how much it is due to their zeal and intelligence that the plant 
has run night and day throughout the year with complete freedom from 
any breakdown. I now move the adoption of the report and accounts 
and the declaration of the dividends set out therein. 

Sir James Penner, Bart., seconded the resolution. 

The CHAIRMAN, in reply to questions, said it took some time before 
the Company reaped any benefit from the new connections. As to 
Sardinia-street, the Company's block of land was valuable for almost 
any purpose, and he believed that the site was worth two or three 
times the sum at which it stood in their books. As to Mr. Makins’ 
remarks about the use of electricity for heating bedrooms, the Board 
realised that the need for a second meter had been a great hindrance 
to the use of current for this purpose. People did not like the idea of 
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huving two meters and different prices, and the Board had worked out 
a scheme by which they had removed that objection. The idea was 
that the current should be taken at a contract rate, so that а man 
could use the current. which went into his house for whatever purpose 
he pleased. The question of raising the price of the current was a most 
difficult one. If the price was raised one consumer would immediately 
reply that he should put down his own plant, and another would say 
that he should go back to gas. 

The report was then adopted unanimously. 

The retiring directors (Sir James Pender, Bart., and Mr. James Carr 
Saunders) and the retiring auditors were then re-clected, and a hearty 
vote of thanks to the chairman, directors and statf of the company 
brought the proceedings to a close. 


BOURNEMOUTH & POOLE ELECTRICITY SUPPLY CO. (LTD. )—The direc- 
tors’ report for 1909 states that the capital expended during the year 
was £10,701. 4s. 2d., bringing the total to Dec. 31 to £443,200. 10s. 5d. 
Deducting generation and distribution costs, rent, rates. wages, direc- 
tors’ fees, general establishment and other charges and proportion of 
salaries, the balance was £33,806. 05. 7d., which, with £912. 18s. 2d. 
from 1908, made a total available revenue for the year of £34,718. 18s. 9d. 
Deducting interest (£8,291. 88. 114.), interim dividends (£9,399. 4s. 5d.), 
appropriating £1,567. 8s. 114. to leasehold and special redemption funds 
and interest, writing £319. 18s. 7d. off suspense accounts and placing 
£4,000 to reserve for depreciation, repairs, renewals, &c., there was left 
for distribution £11,140. 17«. 11d. The directors recommend payment 
of the final preference dividend and a final dividend on the ordinary 
shares at the rate of 6 per cent. (less tax), making 51 per cent. for the year, 
and leaving £1,076. 16s. 8d. to be carried forward. The total applica- 
tions received at Dec. 31 amounted to the equivalent of 223,156 30 watt 
lamps (6,604 kw.), an increase of 16,971 (509 kw.) forthe year. Thetotal 
number of units sold was 2,073,487. 


DIRECT SPANISH TELEGRAPH CO. (LTD.)—The directors’ report states 
that the accounts for the year to Dec. 3] last show, after providing for 
interest on and redemption of debentures, and for the dividend of 10 per 
cent. on the preference shares, a balance of £7,643. 19s. 11d., out of which 
£5,000 has been transferred to reserve, and the directors recommend 
payment of a final dividend for the half-year ended Dec. 31 at the rate 
of 4 per cent. per annum (tax free) on the ordinary shares, amounting 
to £1,293. 2s. This, with the interim dividend paid on Oct. 1, makes a 
total distribution of 4 per cent. for the year. The balance (£57. 15s. 114.) 
has been transferred to contingencies account. Traflic receipts show an 
increase of £1,087. Өз. 2d. and working expenses an increase of £402.18.7d. 
compared with 1908. The Bilbao cable became interrupted on Jan. 19, 
1909, close to the landing place in Spain. Its repair was successfully 
carried out locally, communication being restored on Feb. 3. On Nov. I, 
1909. the Bilbao cable was again interrupted at about 181 knots from 
Falmouth, the repairs being carried out by the Eastern Telegraph Co.'s 
e.s. " Duplex." Communication was restored on Nov. 6. The cost of 
these repairs (£3.215. Өл. 7d.) has been charged to revenue. 


W. T. GLOVER & CO. (LTD.)—The directors’ report states that the 
result of the trading for 1900 is a credit balance of £26,231. 9s., making 
with £11.052. 17s. 6d. brought forward £37,204. 6s. 6d. Deducting 
debenture interest (£85,000) and appropriating £4,000 for payment to 
trustees of second mortgage debenture stock, the balance is £24,192. 
After payment of preference dividend (£4,718. 15s.), transferring £2,500 
to first mortgage debenture redemption fund, and paying a dividend on 
ordinary shares of 5 per cent. (less tax), £11,553. 14s. 7d. remains to be 
carried forward. 


HARROW ELECTRIC LIGHT & POWER CO. (LTD.)—At the meeting last 
week the directors’ report stated that during the past year 101 new con- 
saumers, representing 1,772 additional lamps, had been connected. The 
number of consumers totalled 1,223, the demand representing the equi- 
valent of 36,376 8 c.n. lamps. The output of electrical energy, not- 
with standing the intluence of the metal filament lamp, showed a favour- 
able increase, 410,276 units having been sold, against 400,402 units in 
1908. The extension of the generating station had been completed and 
the new plant had proved highly efficient and economical. The balance 
to credit of net revenue, after deducting interest and interim preference 
dividend was £2,490. 12s. 1d. The directors recommended the balance 
dividend on the preference shares (£374. 19s. За.) and a dividend on the 
ordinary shares of 5 per cent. (£1,666. 153.), leaving £448. 175. 10d. to be 
carried forward. £2,400 was set aside for depreciation. 

The chairman (Mr. J. N. Stuart) said the past year showed a record of 
steady progress. The increase in the number of consumers was larger 
than that of any of the three previous years. The increase in units sold 
was only 2} per cent., owing to the increased use of metal filament lamps ; 
72 per cent. of the lamps sold by their wiring department were of that 
typo. The consumption by slot meters was nearly 50 per cent. above 
that of 1908, and more than double the consumption of two years ago, 
showing that the small houses were finding that method satisfactory and 
economical. 


MELTON MOWBRAY ELECTRIC LIGHT CO. (LTD.)—-At the meeting on 
Wednesday Mr. W. J. New stated that the lamps connected had increased 
from 18.015 to 18,074 8 c. p., in spite of the disconnection of the equivalent 
of 751 8 c.p. lamps, due to the loss of the street lighting contract. The 
total number of consumers was 563. The revenue, after adding £44. 3s. 10d 
brought forward, was £2,048. 3s. 8d., and, after providing for £1,000 
debenture interest, there remained £1,048. 3s. За. The directors recom- 
mended a dividend at the rate of 24 per cent. per annum (absorbing 


£500), that £503. 4s. 2d. be placed to reserve for renewal of plant, and 
the balance (£44. 19s. 6d.) carried forward. The small falling off in gross 
revenue was attributable to the loss of the street lighting contract from 
the commencement of August. 


MERSEY RAILWAY CO.—Mr. J. Falconer stated at the meeting on Wed- 
nesday that during the past half-year the railway had been most econo- 
mically worked under electric traction. If they took the last half-year 
under steam working, the number of passengers carried was 2,800,000, 
while for the past year the total (exclusive of season tickets) was 5, 900, 000. 


SOUTH LONDON ELECTRIC SUPPLY CORPN.(LTD.)—The directors report 
for the year 1909 states that the gross receipts were £30,075. 17s. 114. 
and the expenditure £18,245. 168. 6d., leaving a profit balance of 
£20,830. 1s. 5d., which, with £1,770. Os. 5d. brought forward, made the 
total amount available 422.600. 1s. 10d. After providing for deprecia- 
tion on plant and machinery, &e., debenture and other interest. 
(£8,474. 19s. 8d.), the balance is £14,125. 28. 2d., out of which the board 
recommend payment of a dividend at the rate of 5 per cent. on the 
ordinary shares (£13,000), carrying forward £1,125. 2s. 2d. At the end 
of 1909 there were connected to the mains the equivalent of 210,394 8 c.p. 
(or 35 watt) lamps, a net increase for the year of 22,468. Applications 
were also in hand for a further 5,000 lamps. Notwithstanding the ex- 
tended use of metal filament lamps, the gross revenue for the year was 
in excess of that of the previous year by £2,061. The units sold were 
3,705,208, an increase of 522,388 (or 16-5 per cent.), the total costs per 
unit sold being 1-18d., against 1:344. in 1908, a reduction of nearly 12 per 
cent. The ratio of total costs to revenue is 46-7 per cent. 

WINNIPEG ELECTRIC RAILWAY CO — Тһе report for the past year 
states that the increase in the gross receipts over 1908 was $117,036, and 
nearly 5,000,000 more passengers were carried. 


NEW COMPANY. 


[ec 


LOBITO, BENGUELLA & CATUMBELLA ELECIRIC LIGHT & POWER CO. 
(LTD.) (107,947.)—Reg. March 5, capital £200,C00 in £1 shares, to 

enerate, develop and accumulate electrical power at the Falls on the 

atumbella River, Province of Benguella, Angola, Portugese S.W. 
Africa, and elsewhere, and to transmit, distribute and supply such 
power throughout Benguella, Catumbella, the Port of Lobito and else- 
where, and to adopt an agreement with the Peninsular Development 
Synd. First directors, Sir R. H. Drummond Hay, C. M. G.; H. Reeve, 
C.M.G., M.LC.E.; A. S. Collard, J.P.; B. D. Fox, A.M.IC.E. and 
Е, W. Kerr. Reg. Office, 16, Victoria-street, London, S. W. 


CITY NOTES. 


—— 


MEMORANDA (March 10).— Bank rate 5 per cent. (since February 10, 
1910). Price of silver, 23jd. per oz. Consols 81—81} for money, 
and 81381 for account. Consols Pay Day, April 6; Stock and 
Shares Continuation Days, March 14 and 30; Ticket Days, March 15 
and 31; Pay Days, March 16 and April 1; Mining Shares Carry Over 
Day, March 11. 

Prices or METALS (London). Copper, cash, 60,3; ; three months, 
Olf. Lead, English, 15) —13£ ; foreign, cash, 155-15] ; three months, 
135% ; Spelter, cash, 25—25}. Tin, English, 140 - 1483; foreign, 
cash, 1473; three months, 149} Tron, Cleveland, cash, 51/64, and 
hs months, 62/44. Magnet Steel (price supplied by W. F. Dennis 

Co.) £55. 


BRITISH INSULATED & HELSBY CABLES (LTD.)—The directors recom- 
mend a final dividend of 6s. per share, making 10 per cent. for the year, 
adding £33,500 to depreciation and reserve funds, and carrying forward 
about 442.000. For each of the three previous years the dividends were 
of similar amount as for 1909. 


GATESHEAD & DISTRICT TRAMWAYS CO.— The directors have declared 
a dividend of 6 per cent. on the ordinary shares for the year 1909. 

HASTINGS & DISTRICT ELECTRIC TRAMWAYS CO. (LTD.)—Forthe vear 
ended Dec. 31 there was a decrease in gross receipts of £1,403. There 
had been savings in expenses of £2,486, the credit balance being £20,749. 

RICaMOND (SURREY) ELECTRIC LIGHT & POWER CO. (LTD.)—4 divi- 
dend of 6 por cent. has been declared on the ordinary shares for the past 
year. 

STEWARTS & LLOYDS (LTD.)—The directors recommend dividends of 
10 per cent. on the preferred ordinary and 5 per cent. on the deferred 
shares for the past year, adding £70,000 to depreciation reserve and 
£30,000 to general reserve, carrying forward about £81,000. The present 
distribution will require £05.625, against £85,000 12 months ago, and is 
equal to 11} per cent. on the old ordinary shares. | 


STOCK EXCHANGE NOTICE8.—The Stock Exchange committee have 
ordered a further issue of £50,000 43 per cent. second debenture stock 
of the County of London Electric Supply Co. to bo quoted. The com- 
mittee have been asked to grant a quotation to 170,000 £1 (7s. 6d. 
paid) 6 per cent. cumulative preference shares of the La Plata Electric 
Tramways Co. 


VICKERS, SONS & MAXIM (LTD.)—Thc directors recommend a final 
dividend of 1s. per share (tax free) on the ordinary shares, making 10 per 
cent. for the past year. 433.927 is carried forward. 


— ELEOTRICIAN 
THE , MAROH 11, 1910. 91 


ELECTRIC TRAMWA 
Y AND RAILWAY TRAFFIC | ELECTRICAL COMPANIES’ SHARE LIS 


RECEIPTS. 
Ww E | Е р Prioe RA 
| IVI- TE E 
LINE, | = Inc. or s r AGGREGATE. | рено NAME, wW PER синт | DIVIDEND Бози 
9: i С Amount [ine or Bee. | —— Mar. 9. | Ү:вгрер. MAR 
Aird ri Feb. 25 2 # к сү Elec Supply. ШЫР 
AS "T А 215 | — 3 8 EH 1,729 10 Bournemouth & Pool Е s. d. PE 
Aye Corporation . 5| ede E 28) € 219 + 832 | 19 De | Do. eb per Cent ee 
Baker St & Waterloo Ry... 2 | asoj — 8 9 3 |+ (15 10| % | Do. 6 per Cent. Cum, Second Pref, „„ Тао Бер Дш ac 
Bars o Ry. „ „ 3440) — 65) 9 | 3145 |+ 415 St. | 44% Cnr DA Stock Gedy Oh oe ie оры дш 104) 
Barrow ........... ies т 25 180 + 22 6 1.317 |+ 35 5| 2/0 Bromiley, (Kent) КЕ Et & Power Shares... .. 102—105 |4 5 6| Jan July | .. 
Bath Elecite Trame Lt... Mis 2 |+ 183 9| see f. us tb | Bro ist Bes... „ |415 2| May Nov | | 
Ene пе el» 5| 6,835 H 974 42 aie Т г 604 È 35 коро 7 Elec. Sup. Ord. .. 71—81 М 7 : Hind Nov 71 
п ham and { =, ‚753 о«ооззоо ое — тоно 
Blackburn Corporation . | Maz. 12 as T 34 7 5,509 |+ 112 St. 4% | Central Elec. Su Guar. Deb. Stock 92˙ 18, 118 0| Mar, Sept dd 
prem emere , оше smt] АЕ ЕЕ e Gorey ea) "OP [IS S MEAS a 
ac t. Anne's&L 7 м 12 . | Q9; 2/3 | Do. 4f per Cent. Prei. . . Aus ч 
Bolton 5 E е 2.259 - T 3 + a1 f St | 4% | Bo 4 рег Cent. Deb. Stock (red.). 96 colla T D neo ДД 
Bombay Fd. 4 5563 + 30 49 | 112,757 |+ 1,356 | St 4% Do. 4j per Cent, Deb. Stock (red.) 10 i— 410 Jan, July | 98}: 
= Bournemouth Corporation. Ma. 2| 1,392 + 2370 5 13, + R944 | 5| 2/3 | Do. City Undertaking 44% Cum. Pref || 3 = a 2.8 1024 
F 5 1 % 48 | 78618 |+ 1739 se 4% Po. € per Cent Deb. Stock (re EA s 2 2) fan ju | - 
Brighton Corporation... „ 6] < fam 28 cH Ioann) | st. age, | Ро. 4j per Cent. Deb. Stock (red) ...... „% 
Bristol Trams & Carriage. „ 4 507 + 122 142 45,917 |+ 2489 || 10| 5/0 | City of London Electric Lighting Ord. . 2 195.4 8.0: ире, Dec P 
Burnley соино. „ 3 S307) 9750 42 | 240,644 |+ 18349 || 9] % | Do. 6 per Cent. Cum. Pref. . 121—124 | 4 15 0| Feb, Aug | 12} 
Burnley Corporation ....-.| „ 8| 1231] + 194| 9 | 1020 |+ 385 | 36 5% | De 5 per Cent. Deb. Stock (red.) E 121—131 | 4 10 6 | Jan, July 12 ½ 
Bury Corporation „ $i 247) + 19] 4 | 12.856 — 38 St | 4% r Cent. 2nd Deb. „%%% » 
Calcutta TramwaysCo.....| „ 5 е + 244 49 ' 55413 |+ os | 5.. County nor Durham Elec. P. D. Ord... 99 —102 4 8 O| Jan, July | 101! 
Camborne-Redruth узу. „ 3 ‚830 | + к5606 | 9 471778 |— m3,534 | 18 5% | „Ро. 5 per Cent. non Cum. D Pret ond: 12 * pril, Oct | ·. 
Cem e aon С ЕР do 1.078 |I "94 | 10 4/5 | County of London Elec. Supply Ord. ...... 2L 07 В Олени Oct.) 2 
Seal erecti p 25 л |+ c6 | e | юз! [+ 277 8 $0 Po ересек Cum, Bret, li 10 5 6 6| Mar, Sect | 113 
ntral Lond "| Mar. Eu — | о. г Сеп P = аг, Se e, 
Charing C., үүн н : 855 + 3| 3 54167 |— 559 St. "NA Do. Second Deb. үр. ee * ү дй ja {uly T 
Chatham & Dist. Lt. Rys. . WE 875 | + 150; 9 34, + 50 | 2 2/0 | Folkestone Electricity Supply Со. 84. een 4 See ӨП Mey, 101 
II ñð v ̃ ⁊ęñf ęñ ß ооо соза. 5i 2/6 | Do. 5 per Cent. Cum, Pref. .-«..---- 3 St 
City of Birmingham ...... ‚| Feb 25 2 832 — 218 9 30,247 — 635 St | 44% Do. 4j Ist Deb. Stock id^ E 95 Ц 4 13 0 | Mar, Sept ss | 
V + 263; 8 | 22196 1+ 1.533 I] 5 4/0 | Hove Electric Lighting Ord...... e| 95—98 |412 0 Feb Aug | .. 
CoichesterCorporaton'.... Mar 2| "153| + 37) 9 | “1375 + 3m | 3] 4/0 | Kensington & riens rego Ord. 5 sA |5 9 О April, Oct | 7 
. ы 2 14% t % 9 37% j+ 1% 5| 6% | Do. 6 per Cent. Ist Pref . . . „%% ш ЖЕЛЕ с 
Devonport & Dist. Trams. ' 25 3 + 272 8 74774 |+ 8,514 St. 4% | Do. 4 per Cent. Deb. Stock (red.) 9 418 О Jan, July | -- 
Dover Corporation '" Mz |+ 62| 8 3198 | "167 St. 4% | Kensington & Kngthe. Co. & Nee Parvo 4. s. € M i 
Dover Corporation ........ Mar. 5 173|+ 45| 49 9:916 |— 156 Co. (Sint Station] 4X Deb. Stock n 
Dublin United INE d » : 21 { + 16 9 — 65 St. 9 Kent ec. Power Co. 0 % % „ „ ог: EERE] a е ). = —101 3 19 0 April, Oct ee 
Dudiey-Stourbridge ......| Feb. 25 825 + 653 9 44,322 |+ 1,419 3| 1/92 | London Electric Supply Ord. ....... : | —8: 5 3 6 an, July es 
Dundee Corporation ...... Ma. 2| 1.120 + 18. 8 5,243 |— 310 5 3/0 D кте t. Pre кз ы” m RTT ary зер! 2 
East Ham Council ........ 5 '932 t 28 | *12 49,0000 — 740 St. | 4% Cent Ist Mort. Deb .......... 92 —5 5 14 0 аг, Ѕері S 1 
Exeter Corporation „ 7827 + 245 $18 | 48396 |+ 5,628 5| 2/6 iim; F!!! CMS RC LIA К 
J) ſ ↄ na err. eggs p MT 5| 2/3 4} per Cent. Cum. 5 3% еы Шу. 
Glasgow Corporation ...... Feb. 25) % — , 271,8 | 7490 |- 137 St. | 44? 4| per Cent. Deb. Stock Ist Mort... . 410 Oj Jan, July | 4i 
Glossop Тгатз............ 5 ! 1105 + 2.113: 670,588 — 4,453 St. 3 Ф| pe есе. Mort. Deb. Stock (red.) 85 = 4 4 0j June, Dec , 
Gravesend-Northfleet...... Feb. 25 | + 4 9 978 |— 4 | 100) 44% Midland Elec ec. Corp. for P. D. 1st Mort. Deb. 4 1 6j Jan, July | - 
Crea Karten d. Gt) fl). Feb. 25) 15% + 16, 8 | 1440 |t 10 100 4% | Newcastle & Dist. Elec. L 7g. A5 per Cent. Deb 323% Оу уш "e 
T Gt. Northern, Piccadilly, Kc. 5 380 — B| 9 14.093 — 334 5 .. | Newcastle Elec. Supply Ord....... | 5 2 6| jan, July | . 
Greenock & Port Glasgow ..| Feb. 25 50) + 35 9 55,565 |+ 2,535 5| 5% | Do. 5 per Cent. non Cum. Prei 4 —4h .. eb, Aug . 
Hartlepool Tramways ... 25 1+ 62 8 3,832 |+ 429 100 41% Do. 4% per Cent. Ist Mort. Deb. . Эн 1—5 5 0 0| Feb, Aug . 
саап Elec. Trams Co.. Mar. 3 768 * 278 9 6219 н = 199 5% Ne api Elec. Power Sup. nr. 99 —101 4 5 0 е 102 
on Ong. 2 6 6 „ е о o ng Hill Electric Ord ° 
i Huddersteld Corp.. 5 89,097 181,572 9 | $89,610 $ 94,784 5 2/6 Oxford Electric Ord о „ 121—13t | 5 6 0] March . 
Hull Corporation " 5| 269 . T Pe St. | 4% Do. 4 per Cent. Deb. Stock ............ 91 o 5 4 6 March es 
HullCorporaüon.........| , 8| 2699 + 37| 48 127.30 |+ 7015 | 5| 5/0 88 james & Pall Mall Else Ord. sooocoool 97 32 3 Ја r 
Ilkeston District Council.. , 2 124 + 134] $0 23,781 |+ 2,245 5| 3/6 | tDo. 7 per Cent. Pref.......... Me e| 81—8P | 512 3 eb, Aug 8 
TCC 6353 |- 239 | St % | Do. 3) гет Cent. Deb; Stock red) 62—70 |416 9| Feb, Aug | 74 
Isle of Thanet Co. ... ae Ae + 62] 49 18,953 |+ 473 5| .. | Smithfield Markets Electric Su Ord. 3 83 —87 4 0 6 Jan, July | -- 
I e 25 229 + 124 | 22 6,192 |+ 116 $| 4/0 | South rat Electric Su ply Ord. Shao. 11—24 oe eb. vs RA 
eighley Corporation... Mar. 5 107 | + 8 8 t 26 || St | 59 Do. 5 % Ist Mort. Stock . 24—3{ | 6 10 0 April .. 3 
Kidderminster & District . S Pei 8 159 | + 7| 48 6,044 |+ 450 1| 0 South Metrop'n Elec. Lt. & Es ӨМ. ed 3 di А" 
Kilmarnock Corporation ..| Mar. 5 3 8| 8 64 |+ 28 1| 0/8 Го 7 per Cent. Cum. Pref e" ZE, 414 0 " . 
Lanarkshire Trams Co. .... 5 BS t 2j 42 | 608 — 2H | St. | 44% plat VPV | 
111 AE ados. Е i eg | 326 Urban Electric Supply G 103 | 4 7 0 April, Oct | .. 
*Leamington ....... iiid Feb. 25 198 | + 17| 9 10,289 |+ 90 5 2/6 | Do. 5 per Cent. Cum. Pref. ............ i—i .. | April, Oct | . 
Leeds Corporation ..... sas І xr и 2 8 1,084 |+ g [| St. 4% | Do. 44 per Cent. Ist Mort. Deb. ........ Je 80 MA April, Oct | ++ 
Leicester Corporation...... Mar. 5| 22 | T : 9| 5/0 |tWestminster Elec. Sup. Ord.. : Р 12 April, Oct | -. 
Leith Corporation - 5) 2222 + 297 | 9 | 18719 |+ 1,850 5| 2/3 | Do. 4j per Cent. Cum. Prei 684—9 1510 Ọ j Маг, Sept 8: 
үп стон TE » 5 113 H 115 15 24,918 f » Си —5¹ 3 Jan, J uly 5 
verpool Corporation ....| Ее} ' + 2 Electric and 
Liverpool ee, Mar. “6 dao i i| 9 | Bas [= Cie iSt] |р, ö. 
пацап x › — ir атегіоо 
T London nokColwynBayRy. ЕС d 122| + 28 $12 1,556 |+ 120 .. | Bath Elec. Trams Pref. 6 Phila wide Stock | 96—983 |4 2 0 jan. July | 98 
London United ...... | Mir 38,431 | + 5,535 | $46 [1,741,009 |+ 119,924 0/6 | Do. 5 рег Cent. Cum. Prei... 1—1 Abril „> 
| VV» ar. 5 5,653 + 1,5490 9 | 48160 |+ 4406 | St. 4% De. 4b Ist Mort. Deb. Stock (red.) . кик ЖЕ ĩͤ qu а 
Maidstone Corporation s „ 5 123| + 2523 $498 228 | 56 |41% | B'ham & Midland Trams 4} Ist Deb. Stock. 83 2.2 eee, 
Manchester Corporation " 6 193 | + 57 | 48 8,493 |— 270 10| 6° | Bristol Tramways & Carriage Ord uu Br mca EN Feb, july чы 
p Mersey Railway —— c Б 1% f e| 9 | irea |+ 2254 ec % Do. Cum. Pref. (fully paid) vs.» 25 
erthyu r q " ( 17,824 f 6 . 4 рег Cent. Debs. ...... „ ; о и 
| Metropolitan Dist. Railway Mar 25 1 174 | — 150 8 1,459 at 85 | | 10) .. | British Electric Traction Ord. ..... Жл 105 19 319 9| Feb, Aug | «. 
МА pat Railway. Mare 28 f 1962 ch 1523 8.090.458 |. 90. 10| 3/0 | Do. 6perCent Cum. Prei 2i —3 Ses nei дее a 
Middleton 22:5 25 01. [Feb 25| 6293 | + 1162| 8 | 50.231 |+ 8,529 | St. 5% | Do. 5 Cent. Perpetual Debs............. cot 9 12 0| Feb, Aug | 2# 
Nelson Corporation . TOR EE кч e 0.231 |t 9529 | St |44% | Do. 4} per Cent. 2nd Deb. Stock. ...... -33 |5 7 6 April, Oct | 92 
Newcastie-on-Tyne Corp. . 127. | + 32 | $18 | 6.595 |+ 384 St. 30% | Central London Ordinary Stock .......... 68 —23 |6 4 0 ay, Nov E 
Newport (Mon.) «+... „ 5 gate] 1561 48 183.525 |- 1,392 | St| 4% | Do. 4 per Cent Pref. Stock ............ 3 
rthampton 5 „ 5| 627 i 49 | 31,796 |+ 302 | St| 2% | Do. Deferred Stk. 55 Feb, Aug | 944 
Oldham, Ashton & Hyde .. Feb. 25 429| + 69) 949 23213 |} 1,274 || 100| 4% | Do. 4 per Cent. Debs..... . Bee З 14 0 Feb. 54) 
Oldham code А? 495| — 35 | 8 3925 — "145 i| St 4% | Charing X, Euston & Hmpstd Per. Озо Ste 96 — 92/318 0| Jan, July |... 
Perth IN B) Corporation | „„ 2| 4 f Bip | ee | 70% | 100 100 E Fre. 4—5] 47 5 Loch et: 
» , А r Сеп " " "Um 
Peterborough 5 „„ 43b. ш! 12423 "7893 | 4% | City & South London Mort, Debs. . TUI 22-19 Золро. 
Portsmouth Corporation .. Mar. E 1 755 $ 411 49 98 а + 25 et 8% DS SN ene Perp. Pref. (1891) ......| 106 а 2 12 8 Feb, Ae 30i 
otteries ................ i : ‚221 © rr // pere di dere nia ai ug 95 
paste Cerpeatien . Fob. 22 % „ 8 | 13385 + 41915. % Бо. (1901) ccs рл о | 102 —105 | 4 15 0 Feb, Аце | .. 
Rotherham „ Aa . 68) | + 73 9 6471 |+ 135 St. | 5° Do. С ае асо сое 98 —101 1419 0 ЕеЬ, Aug X 
Rothesay эзуу. (o ae 594 | + 73| 48 | 28145 |— 85 St. 4% | Do. 4 per Cent. Perpstual Debs......... 3 died Feb, Aug | !С0} 
Salford Corporation : ee M. " 2 3. = l 334 + 2 | 10 6/0 Dublin РЕ Trams 6 per Cent. Pref 99 2 о» —102 3 18 0 May, Nov ee 
Mord Corporation ......| Mar. „ 4,524 | -+ 697 | $48 | 220,732 |- 1,935 || 10) .. | Gateshead and District Trams Ord......... 13-1644 99) Бер Auge) d 
Shemeld Corporation 105 | ds 41} — 8 38 |- "15 19 Gt. Northern & City Rly. Pref. Ord. 6557 —9} T 9 91| 
Singapore Trams a. 5 5.788 + 1039 | 449 | 283641 |+ 8,044 8 4/0 tG. Northern, Pice. & Brompton 4% С 8 —5 i 
South Metropolitan. . Feb 25 55.612 — $l68| 9 | 892267 — Ф224 | St] 4% 4 per Cent. Deb. Stock x 96 9} 2 F 
ben e M , И: ee eee R 
uthen rati T it ka 121 — * 70 eb. Stock Е E 4 : p s 
Southport 1 Mar. „2 372 | + 137| 48 | 21315 |+ 3189 | 10| 6% | Imperial Tramways Ord. ................ 733 -79 |514 о April, Oct] .. 
Stalyb'dge,Hyde,&c,Jt.Bd. | Mar. 5 25 + 168 1.887 JE 3,515 | 10 6% 180. 6 per Cent. Pe. ...... . 5 us. JE быы ae 
Sunderland Corporation. = | 633! + 143 ' $18 34681 |— 658 || ^ 41% 4j per Cent. Debss esee 70 5 0 О | Mar, Sept 3! 
йыл e 1.07 + 22! 49 | 54354 |- 230 s5 12 | | of Thanet E. T. & Lt. 5 per Cent. Pref. ..| f % ET AN. 
Sunderland District жанкы ы 21 4093|— „ 13 | 7253 |= “610 St. | 4% | Do. 4 per Cent. Deb. Stock ° %—1А |414 8 Маг, Sept. 
Swansea Папа сз, Feb. 909 — 9% 8 22539 |; 60 [| 10] 5/6 Lanarkshire Тгатмауз.................. оао qun duy ue 
Taunton eene rere e E T js iM St. 5% | Lancs. Utd. Trams, 5% Prior Lien Deb. Stk. „„ [| s 
Tynemouth and District... 25 38| + 6 8 312 |+ `` 55 10| .. | London United Trams, 5% Cum P f „Stk.“ 664—884 | 513 0) an. July | .. 
"ci od c METTE И И: 103 |+ 83 St 4% | Do. 4 per Cent. Ist Mort. Deb. Stock.. 70—73 y Un NES 
Wallasey District Cound $4 GHI. 2.2 9032 | 2 | St. | .. | Mersey Con. Ord. Stock .. . ., ЕРО 
Walsall Corporation.. „ 5 814 | + 79, $48 | 43614 |+ 908 1| 104 | Metropolitan Elec. Tramways Ord......... Я eb, Aus 
Warrington Corporation... „„, 3 20 * 10 9 4.732 |+ 320 I us Do. Deferred 2.20. m T da e 
West Ham Corporation ... Feb. 24 . 47 48 18,327 |+ 410 10/6 | Do. 5 per Cent. Cum. Pref. ......... „„ QE April . № 
WeitonsuperMare сушы © 2 2,234 | ＋ 179 | 47 110,733 |+ 7,495 | St 4% | Do. 4i per Cent. Deb. Stock 96 i 5:1 6 | Feb, Àug 5 
Wüebamctnio, $5150, pe 19 — 5 8 i93 jt St. 15 | Metropolitan Railway Consolidated. „F 371 
Wolverhampton Corpn. ....| Mar, 2 398 | + 12 8 3.091 |+ 41 [| St |2}%| Do. Surplus Lands Stocks.... cre] 41—41} | 1 4 0) Feb, Aug | 421 
JJ) ае Sus Ыы ИШ. 299 |+ 128 St 3% Do. 3} per Cent Preference............ —70 | 318 Oj Feb, Aug | 691 
гехһат........... Кей ' 25 222 + 16 8 L833 |4 ^ to 0 3t|3 „ Do. 3j per Cent. “А” Preference ...... 89 —91 |317 О) Feb Aug >) 
Yorkshire WR. Trams Mar. 6| 1217 f 372| 10 | M54 | .. ee 9% Do. 3j per Cent. Convertible Pret. . 84 —86 |4 f 6| Feb Aus 85 
or : see — Я и 
kshire Woollen District.“ Feb. 25 925 ＋ 107 8 2201 " Md | o per Cent. Debenture Stock ......| 91 —93 |3 15 3| Ја, dise 921 


| (а) These com 

sons are with the corresponding period last А * [n calculating the yield allowance has been 

Minus 3 days. ¢ Minus 2 days mary ТА 3d Zu 2 electrical, | t Ex Dividend. : The London Stock рош me Aelii one diia fi ned rs 15 te 15 mous 
ays, J Plus 2 days, ge uo ene. 
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ELECTRICAL 


| Last Price КАТЕ BustNESS | © [зт Prioe RATE SO Возін 
ЕБ МАМЕ. Wed., run cant. ровно War то | = |Divi- NAME, Wod., PER CENT. PDR 
3 ban Mar. 9. YiBLDED. kaa Mar. 9. | fl |DEND ee a у I. Zar. 9. | Үвіоко, 2 
nign-| Lo 
i Electric Railways and Trim Continued. | g а est est 
t 31% | Met. Rly. 31 per Cent. ^ A" Deb. Stock. 90 —92 7 12 0 | Jan, July 18 a Telephones. 
t | .. | Metropolitan District Railway Ord.......| 184—181 ee eb Aug 604 5: e s d. 
j ( ме ора ` 100) 25 | Amer. Telephn. & Tslegh. Cap. St. ...... 144 —146 | 5 3 0 an J 
| А ente xt. Pret. (int. Guar. 8 о 4 ап, }шу 
NOE COS Б) 70—72 |ang е Был EIE | Bo actus rod он ва $ aa 8 Jn et 
| 39 . 3 per Cent. Consoltd. Rent-charge = , i 994—1014, 4 18 ar, Sep 
t 492 Do. 4 per Cent. Midland e 99 —102 3 18 O Jan, July 1301 tAnrlo-Portug'se F 7 394—1014 4 17 3 August .. 
t | 3% | | Do. Guar. Stock 4 per Cent.. 99 —122 [318 0 ar, | 143 ^Monte idee Telephone Ord.. . „„ —! 7 00, Nov .... 
t. 6% | Do. 6 per Cent. Perp. Deb. Stock......| 142 —144 4 3 6 | Jan, July bl. DoS per Cent Раг i—i 514 6| May, Nov 
t. 4% | Do. 4 per Cent. Ditt ooo—-— 94 —96 4 3 0 M July “ 6 t National Co. Pref. Stock. eee Ue 1N44—-106 | 5 13 0 Feb, Aug 
C um peer E » |'!Do. Def. Stock оуу... . 1234—1254; 4 15 6 | Feb, Aug 
1 Li Potteries Electric Traction oe „ 6 6 „ 6 „ „ CM ee rel Oct vt } tDo. 6 per Cent. Cum. ist Pref.. MO, 101 —10; р 5 8 0 Feb, Aug . 
1 0/6 Do. 5 per Cent. Cum. Pref.. eeescace == 6 14 0 Feb, Aug 5 ) too. 6 per Cent. Cum. 2nd Pref NNUS ws " 10 —10} 5 10 6 | Feb, Aug = мы 
t. 41% Do. 4{ per Cent, Deb. Stocker si шун; 84 —87 5 2 6 | May, Nov | ·· 5 Don E per Cent non UIS ora Prol: 531—5} |4 9 0 Feb. Aug | 
l| .. | S. Met. Elec. Trams. & Ltg. 6% Cm. Pref. NA we ee Do. Deb. Stock 31 per Cent. а) 98 —102 | 3 10 9 June, Dec - E 
t. 4% Dc. 4 per Cent. Deb. Stoc *e 22959 67 —71 5 12 6 Jan, July 62} % Do. 4 per Cent. Deb. Stock (red.) К ысы. 100 —]02 | 3 18 0 Jan, July 
00, 5% | Sunderland Dist. Elec. Trms. v IstMtDb.| 62 —67 |7 5 0 Jan, July 351, ‚. | New York Telephone Co. 30 yr.Bnds.Scrip| 1011—1024 $8 e . 
. .. | Undergd E. Rys.Lon. 6% In. ds. wi thcoups 34 —36 oe une, 1924. Oriental 131—115. 5 10 9 | April, Oct iit с. 
‚ | 5% | Do. 5% Prior Lien Bonds редеа 1014—1024 4 17 6 i» вэ} Do. 6 per Cent. Cum. Pref. 1 —1 * 4 11 April, Oct А 
• 144%) Do. 44% Bonds with coup. ........ 89 —91 [419 0 x 99: А Ср —88 4 11 9 Jan, July Е 
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The Society of Engineers. 


Last year the amalgamation of the Society of Engineers 
and the Civil and Mechanical Engineers’ Society was 
effected, and the problem arose of drawing up articles of 
. association for the combined Societies. 1t will be admitted 
that the articles of existing societies are often not wholly 


desirable, as they frequently fail to keep the Council 


со LP 
— — —— 


in proper touch with the general body of members, The 
new articles, of which we have received a copy, are in- 
teresting as showing what can be done by considering 
matters ab initio. Running through them in the order in 
which they are given, we find, first, that a class of Fellows is 
being created, qualified by examination, in addition to the 
stipulation that a Fellow must hold а responsible position. 
This is an important move. So far the tendency has been 
to restrict. examinations to the lower classes of mem- 
bership. If they are introduced into the highest class of 
membership of an engineering society there may be a 
distinct improvement in the technical knowledge required ; 
but, on the other hand, we doubt if there are many 
engineers occupying responsible positions who would care 
to undergo an examination. When an engineer reaches 
& position of responsibility, the knowledge that he requires 
is not necessarily that which is elucidated by exami- 
nation, and even if it were, the chance is that he would 
feel an examination to be an undesirable ordeal. 


=D 


As to keeping the C'ouncil in touch with members, we 
notice that voting by proxy is to be permitted at general 
meetings, and there is the important provision that if two 
per cent. or more of the corporate members wish to have 
a vote taken upon any particular question, they have 
merely to draft the necessary voting paper, have it signed 
and deliver it to the secretary. A vote on the question 
then follows as a matter of course, a voting paper being 
sent to every member. A departure is also noticeable in 
the nomination of the Council. Any member may be 
nominated for election by 10 corporate members, and 
this nomination will then be put forward by the Council. 
Moreover, in balloting for the Council, the members will 
no longer have to vote for a fixed number of candidates 
whether they know them or not. Each member will vote 
by post, and will vote only for those individual members for 
whom he wishes to vote. Again, as regards the election of 
new members, the usual process is to strike out a name vn a 
balloting list if the voter so desires. Consequently, if the 
voter knows one candidate who he thinks is undesirable, 
and there are niue other candidates of whom he is ignorant 
he strikes out one candidate and automatically votes for 
the nine others without knowing anything about them. 
The result is that all candidates get in, and such elections 
become a farce. This state of things is remedied in the 
present iustance by the stipulation that only definite votes 
for and against are taken iuto account. Blanks will not be 
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considered. Taken as a whole, we think that these new 
articles are a very distinct step forward, and we feel that 
some of the older societies might do well to run on similar 
lines. ——— 

The Kitson Clause. 

So far the Kitson clause, where it has been included in 
electric power bills, has been held in reserve. Briefly, it 
provides, among other matters, that the company concerned 
shall not supply energy in the area of an authorised under- 
taker without the consent of the undertaker ; which consent, 
however, shall not be unreasonably withheld. The Board 
of Trade has just given a decision which brings this clause 
into prominence. The Hartlepool Electric Tramways Co, 


have been considering whether they might not do better: 


to purchase electric energy than to generate it. The West 
Hartlepool Corporation offered to sell energy on a sliding 
scale, starting at 14d. per unit, but the Cleveland & Durham 
County Electric Power Co. offered energy at a price 
approximately equal to 3d. per unit. Not unnaturally, the 
Tramways Company desired the latter price, but the West 
Hartlepvol Corporation refused to give its consent. Con- 
sequently an appeal has been made to the Board of Trade, 
with the result that consent has been given to the Power 
Company to supply electrical energy to the Tramways 
Company. It does not follow that the Tramways Com- 
pany will necessarily take a supply, as they are con- 
tinuing for the moment to generate energy themselves at 
about ld. per unit. The decision is important, however, 
and will, no doubt, have an encouraging effect on tram- 
way companies who desire to take advantage of the low 


rates offered by power companies. 
— — 


Large Turbo-Generators. 

THE increase of current due to short-circuiting an 
alternator is generally supposed to be small compared with 
that due to short-circuiting a continuous-current machine. 
But although the steady short-circuit current of an 
alternator is only 24 or 3 times the normal full-load 
current, it may rise to 30 times this latter for a brief 
period if the alternator is short-circuited whilst running 
at full speed and normal excitation. The mechanical 
forces due to these currents are much greater in the case 
of turbo-generators than with machines running at lower 
speeds, and necessitate great attention being paid to the 
method of fixing the windings. A very interesting Paper 
on this subject was read last week by Mr. Miles Walker 
before the Institution of Electrical Engineers, both in 
London and at the Manchester local section, particulars 
being given of the methods adopted by various manu- 
facturers for fixing the armature windings. The author 
shows that what happens in the case of short-circuiting an 
alternator may be described as follows: At the instant of 
short-circuit a direct current is generated in the winding, 
this current being maintained by the self-induction of the 
winding and slowly killed by the resistance, whilst super- 
imposed on this direct current is an alternating current 
due to the rotation of the poles, this alternating current 
gradually growing weaker as the eddy currents decrease. 
The oscillograph has proved of inestimable value in this 
connection in recording the instantaneous values of the 
current, and the oscillograph records given in the Paper 
are of exceptional interest. 


AT the meeting in London Mr. Mies WALKER also read 
a Paper dealing with the design of field magnets for large 
turbo-alternators. The author foresees a demand in the 
immediate future for generators of 15,000 or 20,000 kw., 
and we hope that the present signs of a great extension in 
electric power supply will lead to central station engineers 
requiring plant of this size. In this connection it will be 
remembered that in America many units of 12,000 and 


‚14,000 kw. capacity have been in operation for some time, 


the most notable examples being in the power stations of 
the Commonwealth Edison Co., of Chicago. In view of 
possible similar developments in this country and of the 
uncertainty whether the field magnets of turbo-generators 
should be of the salient pole or cylindrical type, the author 
re-opens the controversy which arose on this question a 
little more than a year ago in connection with a Paper by 
Dr. KLoss. As the discussion on the two Papers by 
Mr. MILES WALKER was adjourned last week and was 
continued at the meeting last night, it is to be hoped that 
the merits of the two types of construction will be fully 
elucidated, and that manufacturers in this country will 
benefit from the experience obtained with large turbo- 
generators abroad. 
EE —  —— —— 


Electricity Meter Approved by the Board of Trade.— 
On March 11th the Board approved the pattern and fcon- 
struction of the meter for the measurement of electrical energy 
supplied on the constant potential continuous-current system, 
No. 136,555, deposited at the Board of Trade on May 27, 1905, 
by Siemens Bros. Dynamo Works (Ltd.), and known as the 
Siemens-Schuckert meter for continuous current, Type G.K., 
provided that the meter be fixed, &c., as described in the speci- 
fication and instructions deposited February 28, 1910, and 
numbered Н 3,007. The means of fixing and connecting 
such meters described in the specification are also approved. 


„Journal“ of the Institute of Metals.—We have received 
the second volume of the ** Journal” of the Institute of Metals, 
which includes: Papers on Aluminium-Copper-Tin Alloys by 
Messrs. C. A. Edwards and J. H. Andrew, the Appearance of 
Solders by Messrs. C. O. Banister and H. J. Tabor, the 
Corrosion of Copper and Brass by Mr. E. L. Rhead, Copper- 
Zinc Alloys by Prof. T. Turner and M. T. Murray, the Elastic 
Breakdown of Non-Ferrous Metals by Mr. C. A. M. Smith, 
the Production of Pure Spelter by Mr. J. S. G. Primrose, the 
Technical Assay of Zinc by Messrs. Н. W. Greenwood and 
F. J. Brislee, and the Welding of Aluminium by Dr. R. 
Seligman. Accounts of discussions are also given. As com- 
pared with the first volume, the present one differs most 
markedly by the addition of 40 pages of abstracts of Papers 
relating to the non-ferrous metals and the industries connected 
therewith. It is noticeable that a departure is made from 
usual practice by including several articles in one abstract. 
This may have the advantage of condensation, but the com- 
ponent parts are not so easilv picked out, and we think it 
would be better if the authors’ names were printed in heavier 
type so as to be more prominent. Practically the whole of 
the technical publications of the world in all languages have 
been searched for articles bearing upon these subjects, and we 
do not doubt that this important addition will be welcomed 
bv those who take an interest in alloys. 


Cable Interruptions and Repairs. 
Date of Interruption. Date of Repeir. 

Assab —Perim  .............. July 8,1909 ... — 
Dakar—Conakry ............ Aug.19,1909 ... — 

Balik Papan—Kwandang... Nov. 1,1909 ... — 
Tourane- Amy n Dec. 27. 1909 Mar. 15, 1910 
Paramaribo— Cayenne. Feb. 28, 1910 — 
Perim—Obock ............... Feb. 22, 1910 Mar. 7, 1910 
Para—Maranham ............ Mar. 16, 1910 — 


Mar. 16, 1910 ... 2 
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Personal.—Sir Alfred Keogh, K.C.B., has been appointed 
Rector of the Imperial College of Science and Technology. 
American Ingenuity Misapplied. — Our contemporary, 
“ Electrocraft," states that an ingenious scheme for “ beating" 
the central station was recently exposed in а western town of 
the United States. The meter was fixed in a closet, which 
was quite dark; so dark in fact that a 16 c.p. lamp was sus- 
pended from the ceiling and turned on whenever the meter in- 
spector came along to take the readings. Every facility indeed 
was given him to read the story told by the dials, only, unfor- 
tunately, the story was never a truthful one, and for this reason: 
The load wire had been tapped ahead of the meter, out of 
sight behind a plaster wall, and a loop run to a switch installed 
in the casing of the closet door. When the door was closed, 
the loop also was closed and the meter cut out. Generally the 
door was closed, but at meter-reading time it would, of course, 
be opened, and when the lamp was turned on the inspector 
would find the meter doing business in the regular way. He 
could detect nothing wrong, but he would wonder at the small 
. consumption of current for an installation having so many 
outlets. Finally, suspicion was aroused that something was 
wrong, the condition was investigated and the rascality stopped. 


Electrification Work on the New York Central Railway. 
According to the ‘Electrical World,” the New York 
Central Railroad officials will vacate about April Ist the west 
side of the office building at the Grand Central Station. which 
thev have occupied for 35 years, and move into a new office 
building upon Lexington-avenue. This is the beginning of the 
last half of the extensive terminal work which is being done 
in New York City by this railway company. The entire 
work when completed will cost almost £8,600,000. Of this 
amount £2,140,000 has been spent on the electrification. The 
electrification of the road is now complete as far as Mount 
Vernon on the Harlem division, and as far as Yonkers on the 
Hudson division. Beginning in March (this month) all trains 
on the Harlem division as far as White Plains, the limit 
of the electric zone, wil! be operated electrically. The exten- 
sion of electrification north of Mount Vernon involved the 
construction of two new sub-stations, but no new power 
houses. The electrification work has involved a great deal more 
construction than the simple substitution of electricity for 
steam. The elimination of level crossings and the construction 
of new stations has been carried out in perhaps а score of 
places, and the Hudson division will be four-tracked throughout 
the zone. 


Trolley Omnibus.— According to “The Times Engineering: 
a report has recently been issued regarding the 


In. 


Supplement ” 
cost of working the Stoll trolley omnibuses in Austria. 
Vienna each car covers a distance of about 75 miles daily, and 
the total cost for this distance is calculated at from 21s. 8d. to 
28s. 4d., or about 34d. to 43d. per mile. The items of this cost 
are — Current (at 4d. per kw. -hour), 1s. 8d. to 2s. 6d.; tyres, 
6s. 3d. to 8s. 4d. ; wages (driver only), 6s. 8d. to 7s. 6d. ; and 
garage management, repairs, and renewals, 7s. 1d. to 108. In 
this system the current is taken from the ov erhead wires by 
flexible cables connected to wheels which run on the con- 
ductors, and are maintained in position bv a weighted pendu- 
lum, one pair of wheels being provided for the positive wire and 
another pair for the negative. The cables which convey the 
current to the vehicle are so arranged that thev are auto- 
matically lengthened or shortened as required, thus enabling 
the car to travel on any part of the road. The electrical equip- 
ment of the car consists of two motors of 20 H.P. each. the 
armatures of which are mounted on the wheel-axles without 
gearing. "Three cars, each with 21 seats, carried 132,000 passen- 
gers in four months over a route 2-3 miles long. The svstem 
18 also in actual operation at Gmünd, Lower Austria, and is now 
being installed at Pressburg, Hungarv. .The latter line will 
be 3-6 miles long, and four overhead conductors, six passenger 
cars, and a goods wagon will be provided at a total cost of 
about £19 ,000. 


The Initial Accelerated Motion of Electrified Systems.— 


An investigation on this subject and on the reactions pro- 


-as that of ће “ quasi-stationary state." 
the electric inertia calculated by this method did not always 


duced by the resulting radiation was presented at a recent 
meeting of the Royal Society by Mr. G. W. Walker, and forms 
a development of a Paper already communicated ( Proceed- 
ings A,” Vol. LXXVIL, p. 260). Itschief aim was to obtain, 
directly from the fundamental equations of electromagnetism, 
a method of dealing with small disturbances from a steady 
state of motion, and thus to avoid possible errors that might 
arise if reliance, were: placed: entirely on the principle. known 
It appeared that 


agree with the value obtained from the energy of a steady 
state. As the results obtained included the case ofa con- 
ductor of small dimensions, several formule were compared 
with the experiments of Kauffmann on Becquerel rays, and 
a fair proportion of inertia of ordinary kind was found to be 
indicated by these experiments. Application of the method 
to uniformly accelerated linear and rotary motion of insulators 
had been made. It was found that the electric inertias for 
linear and rotary motions were the same, provided half of it 
was located at the centre and half was uniformly distributed 
over the surface of the spherical body, supposed an insulator. 
Several sections dealt with the vibratory motion of electrified 
systems. Some new features connected with emission and 
absorption, and dependence of frequency and damping on 
speed were indicated. 


Earth Plates for Lightning Conductors.—The London 
County Council has during the last three years been in the 
habit of using an earth plate for lightning conductor work, in 
which tongues are cut and bent outwards to form а number 
of points from which the discharge may more readily take place. 
The accompanying diagram shows the arrangement in detail 


V 
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for earth plates 3ft. by lft. 6 in. It was the custom until 
recently to use two such earth plates with a branching tape. 
This has recently been modified, and one plate, 3 ft. square, 
only is now used, the specification for which is as follows: 
The earth plate to be of copper No. 16 gauge; the conductor 
to be riveted and soldered the full length of the plate; the 
joints to be thoroughly washed free of acid and protected by 
а thick coat of tar; each plate to have four rows of triangular 
tongues formed out of the plate itself two outer rows of six 
and two inner rows of five—so that the tips of tongues in ad- 
jacent rows point in opposite directions, each tongue being З in. 
long and tapering from 2 in. to a point; the tongues to be bent 
at right angles and to point upwards when the earth plates are 
laid in position." The loose earth or wood charcoal is filled in 
and well rammed on to the top of this plate. It will be noticed 
that the plate possesses the characteristics of that recently 
proposed by Sir Oliver Lodge in connection with the scheme 
for protecting the Elan Valley works from lightning, described 
on p. 802 of our issue of February 25th. We are indebted to 
Mr. C. A. Baker, of the Engineer's Department of the London 
County Council, for the information regarding this new arrange- 
ment. 
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,.Underground Traction in Chicago.—According to the 
** Engineering and Railway Review," Mr. B. J. Arnold has been 
appointed by the Mayor of Chicago to draw up a set of plans 
for the construction of ап underground line in the business 
district. The citv will have money enough to build 8 or 9 
miles of subwav from its accumulations from the street railway 
company's dividends, and the street car companies themselves 
are bound to contribute £1,000,000. This will give a fund of 
£1.900,000, and it is believed this is sufficient to start the actual 
work on the subwav. It is proposed to build these 8 or 9 miles 
in the middle of the city with this fund, making them a sort 
of hub for the lines to be built later. This hub is to be so 
arranged that it will permit of additions extending into the 
suburbs as the population increases. 


New Arc Lamp Electrode.—A recent issue of the “ Elec- 
trical World ” states that a patent has been granted to Mr. 
I. Ladoff for à new type of anode arc lamp electrode, for use 
with a cathode electrode containing ferric and titanic material. 
The anode consists of an alloy of nickel and chromium, the 
relative proportions depending upon whether the electrode 1s to 
be used as a constant potential or a constant current lamp, the 
proportion of chromium being less in the latter case. Alloys 
in which the nickel content varies from 90 to 50 per cent. and 
the chromium content from 10 to 50 per cent. have been found 
the most effective. The electrode is consumed very slowly, at 
the rate of 1 in. of its length in from 50 to 100 hours, according 
to diameter. It has been found preferable to construct elec- 
trodes in the proportion of 2 in. in length and 13 in. diameter. 
The lower cathode, composed of ferric and titanic material, 
has an average life of approximately 250 hours, and the above 
size of anode will ensure the same rates of consumption. 


Diurnal Inequality of Terrestrial Magnetism.—A Paper on 
this subject was read at a recent meeting of the Royal 
Society by Mr. R. B. Sangster. The mean diurnal inequalities 
at Greenwich for the epoch 1900-06, at Falmouth for 1903- 
07, and at Pawlowsk (Russia) for 1873-85 were dealt with so 
as to exhibit the inequality in the plane of the astronomical 
meridian. It was shown that the component of the force 
parallel to the earth's axis had little or no variation during 
the hours from noon to about 5 p.m. "There was, however, 
considerable simultaneous variation in the declination and in 
the horizontal and vertical forces. The winter months in- 
variably showed a shorter duration of the feature, and gener- 
ally a larger diurnal range produced a more exact and 
lengthened exhibition of the phenomenon. The phenomenon 
was found to exist whether ‘* quiet" days or “all” days were 
dealt with, and, while long periods naturally furnished smoother 
curves, the feature was also prominent in cases where the 


mean of onlv five “quiet” days in a single month was 
employed. 


Current Topics. 


Subjects of current interest dealt with in this issue include 
the following :— 


Эт. F. Mollwo Perkin contributes an article. in which the progress 
in Electrochemistry during the past year is outlined. 

in abstract is given of an article by Dr. R. Bürner, published in the 
* Elektrotechnische Zeitschrift," in which the state of the electrical 
industry in Germany during 1909 is reviewed. This subject is also 
referred to in our leading article. 

Ап account is given of the discussion which followed the reading 
of two Papers by Mr. Miles Walker on“ The Short-Circuiting of Large 
Generators and The Design of Field Magnets for Turbo Alterna- 
tors. at the Institution of Electrical Engineers. A discussion also 
took place on the first of these two Papers at Manchester. 

On the subject of the assessment of the London tramways, certain 
of the Metropolitan Borough Councils have asked that a conference 
should be convened to consider the basis of assessment. 


Edinburgh Tramways Committee have accepted a tender for the 
construction of the first length of electric tramways within the city. 


Great Yarmouth Council have decided to make considerable 
extensions of electric street lighting. 


. + * 


Particulars are given in another column of some important con- 
trocets secured by Messrs. Willans & Robinson for steam- turbine plant. 


Norwich Corporation have applied for sanction to а loan of 
£17,783 for additional plant at the electricity works. 


Frome Council propose to transfer their electricity undertaking to 
Edmundson's Electricity Corpn. 

Parliamentary. On Wednesday a Select Committee of the House 
of Lords approved of two Bills promoted by gas companies in the 
Bishop's Stortford апа Farnham districts, authorising them to com- 
bine the business of electricity supply with that of gas supply, two 
years being allowed for substantial commencement of the works. 

Companies Meetings, &c.—The directors’ report of British In- 
sulated & Helsby Cables (Ltd.) states that although the volume of 
trade during the past year was less than in 1908, the orders at present 


in hand compare favourably with the corresponding period of last 
year. 


INSTITUTIONS AND SOCIETIES. 


ASSOCIATION OF TEACHERS IN TECHNICAL InsTITUTIONS.— The 
quarterly meeting of the West Yorkshire Branch of this Association 
will be held at the University of Sheffield to-morrow, Saturday, 
March 19th, at 7 p.m. The president, Mr. J. Wilson, will deliver an 
address on Recent Work of the Association." In the afternoon a 


visit will be paid to the Department of Applied Science of the Uni- 
versity of Sheffield. 


Коул. SocrETY.—At the meeting of this Society yesterday after- 
noon the Bakerian Lecture was delivered by Prof. J. H. Poynting, 
F.R.S., and Dr. G. Barlow, the subject being The Pressure of Light 
against the Source: the Recoil from Light." 


University COLLEGE, UNIVERSITY oF LowNpow.—The annual 
dinner of past and present engineering students of University college, 
London, will take place at the Trocadero Restaurant, Shaftesbury- 
avenue, London, W.C., at 7:30 p.m., on Tuesday, 22nd inst. Tickets 
for the dinner, over which Sir Alexander B. W. Kennedy, Emeritus 
Professor of Engineering, will preside, can be obtained from the 
Secretary of the Engineering Society, University College. Gower- 
street, London, W.C. It is hoped that a large number of past and 
present students will attend. 


ARRANGEMENTS FOR THE WEEK 


FRIDAY, March 18th (to-day). ` 
BnirisH. SCIENCE GUILD. 
4 р.т. Annual Meeting at the Mansion House, London. 
by the Right Hon. R. B. Haldane, F.R.S. 


NORTHAMPTON INSTITUTE ENGINEERING SOCIETY. 

6 p.m. Meeting at the Institute, St. John-street Cle: kenwell. 
Paper on Тһе Development of High Temperatures,” by 
Mr. S. Field. 


Address 


Roya. INSTITUTION. 
9 p.m. Meeting at Albemarle-street. Piccadilly, W. Discourse on 
The Dynamics of a Golf Ball.“ by Sir J. J. Thomson, F.R.S. 
SATURDAY, March 19th. 
Roya. INSTITUTION. 
3 p.m. Lecture on “ Electric Waves and the Electromagnetic 
Theory of Light," by Sir J. J. Thomson, F.R.S. (Lecture VI.) 
West YORKSHIRE BRANCH OF THE ASSOCIATION OF TEACHERS IN 
TECHNICAL INSTITUTIONS. 


7 p.m. Meeting at the University of Sheffield. 
BIRMINGHAM AND District ELECTRIC CLUB. 
7 p.m. Meeting and Concert at the Colonnade Hotel, New-street, 


Birmingham. 
MONDAY, March 21st. 


NORTH- East [NSTITUTION OF ENGINEERS AND SHIPBUILDERS. 
7:30 p.m. Meeting at Westgate-road, Newcastle-on-Tyne. Paper 
on " A Heat Diagram for Use in Steam Turbine Design," by 
Mr. J. Morrow. 
TUESDAY, March 22nd. 


MANCHESTER LocaL SECTION OF THE INSTITUTION OF ELECTRICAL 
ENGINEERS. 
7:30 p.m. Meeting at the Physical Laboratory, The University, 
Manchester. Paper on“ Some Properties of Switch and Trans- 
former Oils.“ by Messrs. W. P. Digby and D. B. Mellis. 


The Corps of Electrical Engineers (London Division). 
Officer Commanding, Col. R. E. B. Crompton, C.B. 
The following orders have been issued for the current week :— 
Monday. March 21st, “ A” Company.—Recruits Infantry Drill. 6 to 
7 p. m.: Technical Drill. 7 to 9:30 p.m. 

Tuesday, March 22nd. " B" Company.— Technical Drill, 7 to 9:30 p.m. 
Wednesday, March 23rd. —Gymnasium, 6:30 to 9:30 p. m. 
Thursday, March 24th, * C" Company.— Technical Drill, 7 to 9:30 p.m. 
Friday, March 25th, Saturday, March 26th.— Headquarters closed. 
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THE ELECTRIC FURNACE.* 
BY J. HARDEN. 


Summary—The author, after discussing the advantages and dis- 
advantages of various a of furnaces, gives some typical resulta, 
metallurgical and financial, and refers to the effect of power factor. 


E 

One of the first who seriously attacked the problem of electric 
steel making on а commercial basis was Major Krnest Stassano, of 
Turin, Italy. This inventor has worked steadily for some 15 years 
towards the solution of this problem, and has achieved some very 
good results. About 12 months ago the author had the opportu- 
nity of visiting his works at 'Turin, and it must be admitted that 
the results that have been obtained by the inventor are worthy of 
the greatest credit. The Stassano furnace is of the arc furnace 
type, with indirect heating of the charge. The arcs also act 
directly on the surface of the bath, but this is purely accidental. 
The roof of the furnace is dome-shaped, and the heat, which is 
radiated upward from the arcs, is reflected back on to the surface of 
the charge. Furnaces of this type seem to work very satisfactorily 
if not of too large а capacity, and they are especially useful for pro- 
ducing fine steel castings. Опе of the drawbacks appears to be the 
somewhat complicated design, but this is probably not very serious 
in the case of a small furnace. Judging from the shape of the roof, 
it is obvious that the lining must be somewhat expensive, particu- 
larly in large furnaces. It is also stated that the power consump- 
tion. when treating cold materials, is somewhat high—viz., from 
1,000 to 1,200 kw.-hours per ton of steel produced. 

Dr. Paul Héroult, who is well known for his work on the electro- 
metallurgy of aluminium and ferro-alloys, has given his name to 
another type of arc furnace. It is generally stated that the ares in 
this furnace are formed between the slag and the electrodes, and 
that the heat thus generated is passed through the slag to the metal 
below. In actual practice, however, it is foundthat there is 

nothing to substantiate this, statement, for, as soon as the slag 
becomes sufficiently liquid, it appears to be forced away from under- 
neath the electrode by the action of the 'superheated ga:es sur- 
round'ng the end of the electrode. The charge is consequently 
directly operated upon by the arc which is playing under the 
electrode. | 

One of the weaknesses of the Héroult furnace is the rapid deterio- 
ration of the roof. This is a fiat arch, and cannot be]placed far 
above the surface of the bath, or the ends of the electrode wou'd 
occasion excessive waste. The highly super-heated gases around the 
electrod:s appear to be actually the cause of the rapid destruction 
of the roof. As all the heat is developed on the surface of the 
oharge at two or more points, there is an unavoidable over-heating 
of the charge at these points, and it is very questionable whether 
sufficiently rapid circulation of the metal is effected. 

The Kjellin furnace, which is of the induction type, is especially 
suitable for melting down such materials as those used in crucible 
steel manufacture. A high degree of purity can be attained in the 
steel produced, owing to there being absolutely no contamination 
of any kind ; further, it is possible to make a single cast of up to 
four tons, and assure a perfect uniformity of the steel. This 
uniformity is assisted by thestrong movement of the molten charge, 
which is due to the action of the magnetic field. If cold scrap and 
pig iron is used for charging, about one-third of the metal is 
retained in the hearth in order to start up the next charge. The 
first charge is usually started by placing steel or iron rings in the 
furnace; these are melted down by the induced current and form 
& bath into which the rest of the cold materials are charged. 

For non-ferrous metals, such as bronzc, brass, &c., this is not 
necessary. А specially composed crucible with conducting walls is 
then used, and the crucible heated by the induced current to the 
temperature necessary for melting the metal charged ; the current 
being eventually induced in the molten metal. 

The use of this special crucible tends to nullify the difficulty of 
the ** Pinch effect." 

The inductance furnace proper, is admirably adapted for melting 
pure raw material in charges up to 2-3 tons. But owing to its 
nature. it isnot a refining furnace, or suitable for the purifi- 
cation of inferior grades of steel in large quantities. The essential 
of rapid and efficient refining demands that a large area of the 
charge shall come in contact with the slag used for refining. 
If the Kjellin furnace was specially constructed for refining, the 
power factor would be unduly low and the handling of the slags 
most difficult. To overcome this defe:t the firm of Hermann 
Roechling & Co., of Volklingen, Germany, who had experimented 
with an 8-ton Kjellin furnace at their works, designed the 
modified induction furnace known as the Roechling-Rodenhauser 


* Abstract of а Paper read before the Bugby Engineering Society. { 


furnace. 


In addition to the usual primary, & special secondary 
winding of heavy copper bars is also placed outside and around the 
primary coils. The combined power induced in these secondary 
windings is about 35 per cent. of the total power of the furnace; 
the remainder is directly transmitted by induction to the charge. 
The current induced in the secondary copper winding is conveyed 
to & set of steel plates inserted in the walls of the lining; these 
plates are covered with a material forming a conductor of the 
second class. Consequently, when the molten charge of pig-iron is 


poured into the furnace, these portions of the lining will become 


conductive, and. allow the current to pass through. "They then act 
as a kind of Nernst glower on a large scale, which, after being heated 
by the current, in turn heats the steel. The effect of this arrange- 
ment is that & much larger hearth can be used, because the close 
proximity of the secondary coil to the primary tends to increase the 
power factor considerably, also & high depree of refining can be 
carried out in à most economical manner. ERE 

It is ordinary practice to take hot basic Bessemer steel having 
an analysis of about С, 0:3 per cent., S, 0-07 to 0-08 per cent., P- 
0-06 to 0:07 per cent., and refine to high grade steels of the analysis 
required with only traces of S and P. The consumption of electric 
energy will vary from 100 to 300 kw.-hours per ton, depending on 
the degree of refining required. 

A specimen charge is given herewith :— 

Basic Bessemer steel charged —S, 0:071 ; P, 0:077. 
Finished steel —C, 0:14 ; Bi. 0:01; Mn, 0°41; S, 0052; P, trace. 

This steel is especially suitable for tubes for marine water-tube 
boilers. 

In order to give an idea of the cost of the operation, a list of 
materials used and the kilowatt-hours consumed is given below, 
from which calculations can be readily made:— 


Weight of finished ingot. 7,000 kg. 

Materials and alloys used :— в. d 
Тате dccerni таны: ТУ 550 kg. @ 10/- рег ton...... 5 6 
Roll Mill Scale..................... 30 „ „ 13, % 0 4 
Ferro Silicon (50 per cent.) ... 30 „ „ 200 / „ „ . 6 0 
Ferro Manganese (80 per cent.) 20 „„ „ 180/ „%% 5 6 


15 4 
Per 1.000 kg. 2 24 

Power consumed, 1,381 kw.-hours — 7 = 197 kw. -hours at 
0:25d. per kw rere... 8 4 2 
EI; ⁊⅛oo . ⁊ĩð v fmtk СРР ИИЯ 0 10 
rh ð / K 0 


Per 1,000 kg 9 2 


Another combination of this type of electric furnace and open 
hearth furnace has been in operation for some time. In this case, 
hot basic pig iron analysing approximately C, 4:0 per cent.; P. 
1:8 per cent,; S, 0-6 per cent. is charged into a 25-ton Wellman 
gas-heated rolling furnace. This furnace is used preliminarily to 
reduce the carbon and jphosphorus by the addition of ore, &c., and 
at the same time takes the place of a mixer. Charges of about 
34 tons at a time are withdrawn and charged into an electric fur- 
nace where the phosphorus is eliminated, and finished in a second 
electric furnace of the same size, where the sulphur is extracted and 
carbon and other corrections made. The P and S are easily reduced 
to traces. 

There are s2veral electric furnaces at this plant, the steel made 
being used for foundry purposes. 

The whole of the electric power is generated by blast furnace gas 
engines at a very low cost per kilowatt-hour, and consequently the 
costs of refining are exceedingly low. 

A special feature of the furnaces built on the induction type, 
either of the Kjellin or Roechling-Rodenhauser system, is their very 
steady load. In this respect these furnaces compare very favourably 
with the true arc furnaces, where the whole of the power is trans- 
ferred to the charge through one or more arcs. Owing to the un- 
avoidable irregularities on the surface of the charge in arc furnaces, 
the resistance of the arcs varies constantly, and causes the current 
to fluctuate violently. Consequently, it is necessary to provide for 
a generator of considerably larger kilovolt-amperes capacity, and 
flywheel effects than would be required if the furnace gave a 
steadier load. 

It is true that the induction furnace has a lower power factor, 
and it may be worth while to say a few words with regard to this. 
As a comparison, take a furnace of each type of a capacity of five 
tons, to be operated in each case from a 25 cycle generator. A 
furnace of the Roechling-Rodenhauser type will have a power factor 
of 0°65 to 0°70, while a plain are furnace has one of about 0°85 to 
0-9. This is, in the latter case, due to the fact that the arc furnace 
is operated with a low voltage, from 60 to 70 volts only across the 
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arcs, and a correspondingly high current, which will cause a lower 
power factor than usual, owing to the inductance set up in cables, 
&c. (see 'Electro-chemical and ; Met. Ind. for 1909). The power 
fluctuations in an arc furnace may vary between 0 and about 35 per 
cent. overload (see Transactions of the Iron and Steel Inst. 
for 1909), assume, say 25 per cent. The total power suppy 
may in.both cases be about 520 kw. This means a generator 
capacity of 750 k. v. a. for the induction furnace. and for the plain 
arc furnace e ＋ 145 2 725 k. v. a. The difference is, as will be seen, 
very slight, and may even be in favour of the induction type if it 
is considered that the generator for the plain arc furnace must be built 
mechanically strong enough to withstand the current fluctuations. 

It has been stated that steel produced in arc furnaces shows а 
lack of homogeneity and the presence of * ghost lines." It is prob- 
able that for these reasons Stassano designed the device of rotating 
his furnace on a vertically inclined axis. 

In induction furnaces, especially those of the three-phase tvpe, the 
charge acts somewhat as the rotor in an alternating-current motor, 
and produces a very strong and efficient mixing of the charge. In 
fact, this rotating effect is sometimes so strong that certain measures 
must be taken to counteract it. 

Finally a few words should be said to correct a widely-spread 
misconception with regard to the scope of electric furnaces gener- 
ally.X It is frequently assumed that the electric steel furnace is in- 
tended to supersede and render obsolete the open-hearth furnace. 
This assumption is quite incorrect for the following reasons. In 
order‘to melt steel or the constituent material thereof, a certain 
amount of heat at a comparatively low temperature, say about 
1350°C., is required. Now, if that heat is to be supplied by 
means of coal, as in this country, where water-power is scarce. 
it seems rather a waste first to convert this into power in a prime 
mover, then into electric current, and finally back to heat again; 
the losses must of course be enormous. What then is the proper 
field of the electric furnace? It appears to be far more economical, 
at least їп cases where large quantities of medium quality steel аг? 
required, first to melt the material in a gas fired furnace, remove 
the carbon, which requires only a comparatively low temperature, 
and also the phosphorus for the same reason; then to pour the 
partially refined steel into the electric furnace, where the phosphorus, 
sulphur, occluded gases and other injurious compounds can be 
removed. 
= The removal of these latter impurities requires a considerably 
higher temperature than the foregoing stages, and it is obvious that 
if the temperature must be raised by means of a gas flame applied 
on the surface of the bath, th» heat losses must be very great. 

The elimination of the occluded gases is the last and, it may be 
said, perhaps most important stage of refining, if a really high 
quality of steal is to be obtained. 

In the case of an open-hearth furnace, gas is constantly supplied, 
together with oxygen sufficient for the combustion. If the flame 
is made to be reducing—/.e., not to have any excess of oxygen 
it is difficult to obtain the desired temperature; but it is just this 
very oxygen that is to be expelled, hence it is obvious that the 
electric heating will be of the greatest use in thislatter stage. And 
this is just what the Continental steel makers have recognised. They 
have therefore installed their electric furnaces in conjunction with 
open-hearth furnaces; in fact. instead of discarding any existing open- 
hearths in favour of the electric furnace, new ones are being built. 
It stands to reason that. steel works would not erect, maintain and 
extend such plant if they did not see a definite economical gain in 
doing so. The list shown proves that this must be the case, as no 
less than 30 induction furnaces are in existence or under construc- 
tion, and only one or two of these, of smaller units, are laid idle, for 
various reasons, but none due to defects in the tvpe of furnace. 

In the case of crucible steel the problem is a different one; here, 
where no impurity whatever is tolerated, and where the price of the 
steel is high, the exclusive melting by means of the electric furnace 
seems fullv justified and economical, as experience has clearly 
shown. The same a'so applies to places where natural sources of 
power, other than coal are available, where it will probably be 
found cheaper to produce the steel wholly by electricity instead of 
transporting the bulky coal. 


Street Lighting at Acton.—In referring last week to the 
experimental street lighting at Acton we described the lamp 
column illustrated on p. 893 (of our last issuc) as а converted 
gas pillar. This should have been described as a special pillar 
designed for use with the Osram lantern, as тау be seen by a 
elose inspection of the illustration. | 


] 
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| OVERHEAD LINES. 


We give below an account of the: discussion which took 
place at a meeting of the Yorkshire local section of the 
Institution of Electrical Engineers when Mr. W. B. Woodhouse 
read his Paper on this subject. Ап abstract of this Paper 
was given in our issue of February 25th. 


Mr. W. Еммотт, in opening the discussion, said that local and geo- 
is e conditions settled the positions and nature of the supports to 
such an extent that a line could not be laid out by formule, and the only 
thing to do was to err on the safe side as to the factor of safety. The 
author's remarks on suspensions werefinteresting and worthy of careful 
consideration. 

Mr. W. HARTNELL thought the Paper might be divided into two parts— 
viz., on the best path for overhead lines, and, secondly, on the best method 


of supporting them. The latter part, which had given Mr. Woodhouse 


the. greatest touble, was not the most important. The approximate 
formula for the stress on the wire, with a flattish curve, was equally true 
whether the curve be considered as part of a parabola or part of a circle, 
or whether the centre of the wire be treated as the lower part of a girder 
equally loaded, having the same depth as the dip of the wire. The more 
important part of the Paper suggested: What can the Institution do 
to facilitate the removal of the legal difficulties that are in the way of 

carrying power across the:country in the most straightforward and 
economical way from whore it is generated to where it is required ? " 
Engineers were placed at a great disadvantage in not having the facilities 

and encouragements enjoyed by other countries. 

|. Mr. G. D. ASPINALL Parr asked the author whether he had tried glass 


‘insulators, such as were extensively used in the States. He was under 


the impression that the difficulty with glass insulators had been got over 
in America by means of a non-alkaline glaze, with a result that the 
trouble due to leakage had been so much reduced that they could be used, 
not only for high pressures, but also in damp atmospheres, while by а 
special annealing process the glass did not crack or fly. In regard to the 
shape of the insulator shown in the Paper. and adopted by the Yorkshire 
Power Co., it seemed that it would certainly have to be of porcelain to 
stand effectively a climate such as in this country. The outer shed 


appeared to be quite useless. It was true that there was a long distance 


for the leakage to take place over, but if the correct shape of the insulator 
was as shown, it seemed possible for the water to beat completely all 
round the outside of the inner shed, as well as under the lip and on the 
outside of the outer shed, so that apparently only the interior of the 
inner shed was effective. — If the special glass insulator was fitted with 
sheds more effectively shaped than the one shown in the Paper they 
might perhaps be found satisfactory. 

Mr. Н. H. Wricut thought the author could hardly compare Norway 
with Yorkshire, because most of that country was undeveloped, and 
probably most of the property belonged to the State. The speaker had 
had an opportunity of visiting a three-phase 30,000-volt installation at 
Kykkelrud, about 20 miles from Christiania. The points that struck 
him there were that the poles were of steel trellis work, about 30 ft. high 
and about 100 yds. apart, and, secondly, the method of protecting the 


line from lightning or surges. A water jet, kept going from a pump, 


was used. and was, he believed, playing within a small distance of the 
live circuit. 

Mr. H. E. YERBURY said that as a tramway engineer the question of 
‘overhead line construction interested him very much, but he endea- 
voured to keep other overhead lines outside the zone of the tramways. 
He had seen the overhead construction in the four countries mentioned 
in the Paper, and was inclined to think that the veto possessed by local 
authorities and the regulations of the Board of Trade were not altogether 
a curse to this country, for we should hardly tolerate in our cities and 
towns the class of work frequently seen on the Continent. He was in 
agreement with the author that less stringent regulations were required 
for the construction of overhead work on, say, pasture or arable land and 
country roads, and if the general construction conformed to the physical 
surroundings there should be no cause for complaint from an aesthetic 
standpoint. The question of wayleaves, compulsory or otherwise, had 
always been a troublesome problem, and although the Post Office tele- 
graph department might now erect their wires on tramway poles, in 
Sheffield they charged them an annual sum for this concession, simply 
on account of the trouble caused by falling wires during gales or snow- 
storms. In manufacturing districts power supply would undoubtedly 
be cheaper if overhead construction were permitted. The factor of 
safety required by the Board of Trade for various wires was, generally 
speaking. satisfactory, and it was to be regretted that tensile. torsion 
and conductivity tests aluminium compared very unfavourably with 
copper or bronze wire: but there was a useful field for aluminium, and 
he purposed experimenting with it for negative return cable work. 
Lattice-work poles had always appealed to him, although the question 
of periodical painting might perhaps make the maintenance cost higher 
than creosoted wooden poles. 

Мг. W. В. WoonpHorsE, in reply, thought some means of obtaining 
compulsory way-leaves would be very much better for the industry 
and the country generally. The question of erecting overhead lines 
through the centre of towns was another thing altogether. A large 
town should certainly have a right to say whether they would have these 
wires in their streets, but one found objections from small towns as well. 
He had not used glass insulators, as mentioned by Mr. Parr, in the open ; 
his experience of the use of glass insulators had been for switchboard 
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work, aud they were found to be unsatisfactory. In regard to re- 
designing them to suit outside conditions, the strength and cheapness 
of modern porcelain insulators inclined one to use the latter. Mr. Parr's 
criticism as to the construction of the insulator illustrated in the Paper 
was quite justified. The drawing was not quite to scale; actually the 
top shed was deeper. Norway was not exceptional, for many districts 
in South Wales and Yorkshire were just as sparsely inhabited. In 
Switzerland. France, &c., they got these compulsory powers without 
difficulty. As to lightning protection, the experience of the users of 
overhead lines was that if the lightning struck the line direct no type of 
arrester was going to stop it. It would destroy the nearest points of 
support, but would not carry any considerable distance. They had 
adopted a horn arrester. He had tried all types, and found that they 
took care of some discharges (probably induced). but none of them would 
act in every case. He could quite understand Mr. Yerbury's desire to 
monopolise the air at Sheffield, but that was an argument in his (Mr. 
Woodhouse's) favour. If other people's posts were used, wayleaves 
should certainly be paid, and the wayleaves should bear some relation- 
ship to the amount of trouble caused. If one had to take transmission 
lines a great distance in a practically straight line, he thought no one 
would hesitate to adopt iron and steel poles. In addition to lattice-work 
construction, the use of reinforced concrete poles was spreading. Much 
might be said for the latter. and one anticipated that their life would be 
extremely long. compared with that of steel or wood, but personally he 
had had no experience of them. 


STEAMSHIP REPAIRS BY ELECTRIC AND AUTO- 
GENOUS WELDING.* 
BY A. SCOTT YOUNGER, B.SC. 


Summary. — The author first describes the electric arc welding process 
of Mr. Kjellberg, of Gothenburg, and shows its application to the 
repair of boilers, machinery and ships. He also gives particulars of 
the oxy-acetylene process of welding and compares it with electric 
welding. These two methods of repairing have been extensively adopted 
abroad, but have, as yet, obtained little recognition in this country. 


In some branches of ship repairing in this country repairers 
are several years behind their Continental rivals. To account for 
this, a possible explanation might be found in the different view 
taken of repairs on the Continent and in this country. On the 
Continent the tendency is to restore damaged material as far as 
possible and make it serviceable again, while in this country the 
tendency is towards a more wholesale condemnation of damaged 
material. One result is that some repairs effected on the Continent 
would not be sanctigned in this country, and, indeed, are here 
almost unheard of. Phe practice in this country leads to excellent 
repairs, but costly, and many thousands of pounds are annually 
spent in this way which might be saved were,a different policy 
adopted. This attitude on the part of Continental engineers has led 
to the introduction of two distinct methods of welding in place. 
which have done much to cheapen the cost of repairs and which are 
here described. 

Electric Welding.— There are many methods of so-called electric 
welding, which are divisible into two classes, viz., resistance welding 
and arc welding. The former method is that employed in the 
machines and apparatus used for welding pipes, chain links, tram- 
way rails and other purposes. These machines usually form some 
modification of. the welding apparatus designed by Thomson in 
1886. Arc welding is an older process, having been used in 1881, 
and is essentially а fusing process. It has been found applicable 
in special cases for filling defective spots in iron or steel castings, 
by fusing into blow holes or other spaces small pieces of similar 
metal, added gradually and melted into union with the body of the 
piece by the heat of the arc. All welding with carbon electrodes 
is liable to give material too hard, as particles of the carbon are 
absorbed by the molten iron, and this, in conjunction with other 
practical difficulties, has prevented much progress being made 
along these lines. "These difficulties, however, have been overcome 
by Mr. O. Kjelberg. of Gothenburg. whose apparatus for arc 
weiding has given most excellent results and has led to the forma- 
tion of three separate welding companies in different districts of 
Sweden. 

The apparatus in use at Gothenburg was installed on board an 
old barge which could be towed alongside any steamer requiring 
repairs. It contained a complete welding outfit, with sufficient 
cable to pass on board the steamer and long enough to reach inside 
the boilers if necessary. The cables were in duplicate, so that 
repairs could proceed at two places at the same time. The barge, 
or floating workshop, was about 80 ft. long and 20 ft. in breadth, 
fitted with a small marine type of boiler which supplies steam to a 
de Laval turbine driving two direct current dynamos and exciter, and 

* Abstract of a Paper read before the Institution of Engineers and 
Shipbuilders in Scotland. 
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exhaust ing into a jet condenser. The turbine ran at 12.500 revs 
per min., and the dynamos at 1,250. The voltage could be varied 
from 50 to 120. At the fore end of the barge there was a workshop 
having an anvil and vice benches, and generally suitable for carrying 
out small repairs. There was also a steam-driven air compressor 
for supplying compressed air to pneumatic tools which were used 
for preparing the surfaces for welding or dressing off after the 
operation. The other installations are similar, except that the one 
at Stockholm is self-propelling. The engines which drive the pro- 
peller are disconnected on arrival, and are then used for driving the 
dynamos. This makes a very complete and useful arrangement. 
The anvil block is a slab of steel, 104 in. wide by 24 in. 
deep, laid across two wooden trestles (Fig. 1). The negative 
terminal from the dynamo is clamped to it, whilst the positive pole 
is the holder, and is held in the left hand of the operator. The 
handle, of course, is-insulated, and the current passes through the 
tongs in the jaws of which the steel rod used for welding is held. 
This rod is about jin. diameter, and is specially prepared, being 
coated with a substance, the composition of which is secret, but 
which appears to be of the nature of a flux. The operator, whose 
right hand is free to use a hammer, must be provided with spectacles 
having dark coloured glass. The operation of welding was as follows: 
The edges to be welded were chamfered and the two pieces were 
then laid on the anvil block, as shown in Fig, I, and secured in 
position at points A, B, C. D by welding а small part of each to 
the anvil block, much in the same way as one would use sealing-wax 
on paper. This operation was very quickly performed and did not 
last more than a minute. The rod was then touched against the 
point to be welded, and on being withdrawn a suitable distance an 
arc was formed. The point of the rod was raised to welding heat 
and pressed against the work, which had also risen to welding heat. 
А drop of the rod adhered, and after withdrawing the rod the' part 


was well hammered. The repetition of įthis process completed the 
welding of the test pieces, which lasted about 20 minutes. It was 
then roughed down by the pneumatic tools and finally machined 
for testing. 

The author recently visited Gothenburg and Mr. Kjellberg kindly 
carried out the process on a number of test pieces (provided by the 
author) to represent defective plates. "These plates were afterwards 
tested at а steel works in Glasgow. The results, given in the] Paper 
show that the tensile strength of the repaired plates is nearly equal 
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Specimens built up entirely by means of Electric Welding. 


| NN 
- , ‚ Yield! Max. Ratio] Per 
Dimen: |1 oung's Elastic point, stress, of | cent. | сона: 
à „ |Modulus,, limit, ; traction, певе, 
sions in tons per |tons per tons | tons |elastic elon- | per Brinell's 
inches. | sq. in. | sq. in. Lac e in| stress. ine in. cent. method. 
108x035 13010| 82 12-1 220 0537 | 295°! 210 | 109+ 
0:772 dia. 13210 191 217 264, 072 | 17:1 | 260 18517 
0:776 dia. 13462 | 244 269 | 324 | 0775 | 50 80 | 156+ 
0:787 dia. | 13320 | 120 156 | 281, 043/193 410 | 126f 
0:787 dia. 13340 252 , 27:3 | 55:6 | 065 | 106 140 | 187ł 
i а Elongation over 4 in. t Not annealed. ў Annealed. | 
BEN able п. 
i Max. Per cent. — 
imensions, | stress, elongation in ontraction, 
inches. tons per 2 per cent. Remarks. 
sg. in. | 4 in. 8 in. 
120x082 | 216 | 380 | 294 62 Not welded 
121x081 | 22 41-4 26:4 15 Welded 
1:17 x 0:81 212 401 28:7 65 si 
1:18 x 0:82 217 38:5 214 66 К 
1:18 x 0:81 20°6 436 241 74 5 
1:20 x 0°46 20°3 308 258 68 M 
1°18 x 047 206 | 323 184 69 Е 
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to the original, but the elongation is only about one-third of the 
original. A bending test was carried out with the treated portion 
on the outside of the bend, and the radius of the bend was the 
thickness of the plate. The test was fairly good, but the metal 
showed a tendency to crack, similar to an unannealed sample. It 
was subsequently discovered that inferior material had been used in 
these welds, and this, no doubt, accounts for the poor elongation, 
but the results are given as they were obtained. The results of a 
further series of tests are also given in the Paper. Table I. here- 
with refers to test pieces made -by building up the entire piece by 
small amounts of welding metal melted by means of the arc. An 
interesting feature in the results is that material can be produced of 
varying degrees of hardness. It will be noticed that annealing has 
a most marked effect in reducing the elastic and yield point 
stresses, and increasing the elongation and contraction of area. It 
is also noteworthy that the hardness has been reduced from 156 to 
126 (the composition of the piece was the same as the sample imme- 
diately _ preceding) Table II. shows the results obtained from six 
test ріебез which have been welded and tezted against one piece of 
the original plate. The results are very satisfactory. The tests 
were carried out in the testing laboratory attached to the Chalmer's 
Institute, Gothenburg. 
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The welding heat is said to penetrate only j mm. into the material, 
and the temperature of the aro can be regulated to suit the work 
from 2, O00 F. to 4,500 F., partly by apparatus connected with the 
dynamo and partly by the ooating on the rod. Of course the heat 
is gradually conducted away, but it is generated so rapidly that 
while a portion is at welding heat it is possible to touch the plate 
3 in. to 4 in. away. Some trials were made in the author's presence 
and interesting results obtained. In making good a leak between 
thelap of two plates, as in boiler work, it is usual to add a fillet 
of iron, as shown in Fig. 2. This was done at the rate of 11 in. in 
24 minutes. In butt welding the edges of the plates to be joined 
are chamfered. as shown in Fig. 3, and the work consists in filling 
up the right-angled groove thus formed. A practical rate of working 
for a plate $ in. thick was found to be about 10 ft. per hour. The 
power requ r d was 13:5 kw., 90 volts and 150 amperes. 
Illustrations of repairs effected by this method are given in the 
Paper, and show that а great variety of work is possible. Several 
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'boilers shown were examined after having been at regular work, in 
‘some Cases over wo years, since the repairs were carried out. Leaky 
‘seams had been made tight, thin parts filled up, and, generally, their 
condition sup orted the claim of the welding company to have in- 
‘definitely prolonged the life of the boilers. As typical we may refer 
to Fig. 4, which illustrates repairs to the inside edge of the fire-door 
of a vertical d»ikey boiler, and Fig. 5, which shows the front end 
of a marine boiler where the lower part of the circumferential seam 
was level with he floor, and became badly wasted by leakage from 
the manhole d oor and damp ashes. Repairs were executed in 
‘October, 1'06 and have given entire satisfaction. The boiler 
carries 160 lbs ressure and has been in constant use since. 

The method! an be applied to almost all boiler repairs; cracks 
сап be filled u. ia furnaces, manholes can be restored where wasted, 
and leaky rive und pitted holes made good. The method is equally 
applicable to machinery and ship repairs. A few illustrations are 
given by the author. In one case, the crank shaft of a small coasting 
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steamer—5 in. diameter — developed a crack at the junction of the 


crank pin and web. The flaw was cut away and the hole filled up 


by welding in small portions of metal. The crank was lifted and 
supported on blocks of wood stretched across the bearings. The 
negative terminal was led from the dynamo in the barge alongside 
and clamped direct on to the end of the shaft, and the operation 
proceeded as already described. Owing to the heavy section of 
metal, and the necessity for keeping the bearings in alignment, the 
crank was heated for about ten minutes with a blow lamp. The 
work was completed without removing the shaft from the bed plate. 
In another instance the valve-rod of a marine engine was badly 
worn in way of the stuffing box. This part was welded over by 
adding small portions of meta! until the rod was restored to the 
original diameter. Other examples given by the author include 
rudder. posts, stern posts, &c., whilst one illustration showed a 
workman engazed in welding a tram rail from underneath, and 
proved that such work can be undertaken in very awkward positions. 
Several of the repairs—e:g., those. dealing with the rudder post. 
propeller and tunne! shafting, and stern posts, &c., would not be 


accepted by the registry societies of this country without careful 
tests and experiments properly conducted and certified. It appears 


that this process can produce work of such & nature as to satisfy 
these tests, and that, therefore, there is ample scope for any firm 
which has enterprise enough to lay down the necessary plant and 
undertake the work. 

Autogenous Welding.—' The second method of repair to which 
reference has been made is the oxy-acetylene process of welding. or, 
as it is called, autogenous welding. In this method the operator 
holds the blow pipe in one hand and applie: the flame to the part 
of the work to be welded, which is thus raised to a welding heat. 
In the other hand he holds a thin rod of iron or mild steel about тө 
of an inch in diameter, the end of which is held in the flame and is 
soon fused. A drop of the metal is melted off and attached to the 
part under repair, and this process is continued until enough 
material has been added to make good the defect. 
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It is not quite clear what is the precise action which goes on, 
but the electric arc appears to concentrate the heat at a point, 
whereas the effect of the acetylene „lamp is spread over an area. 
The author gives a few cases actu£lly carried out by the oxy- 
acetylene method. The destructive uf of the process was well 
illustrated in Glasgow, in 1909, when the bow of the S.S. ** Tenas- 
serim," which was badly damaged by collision, was cut away. 
This process is also used for cutting out furnaces prior to renewal. 
It is claimed that the oxy-acetylene method of welding restores the 
parts to their original condition. That this cannot be the case is 
evident from the fact that the composition of the material used for 
welding is frequently not the same a3 that being welded. Again, 
unless very skilfully carried out the weld is not во reliable as could 
be wished, the material becoming very brittle and having little 
elongation. 

Comparing the two methods, it may be pointed out that the test 
results from the electric welding are more favourable, and, there- 
fore, itis considered that the first-named process could be used in 
cases where the oxy-acetylene method would be inadmissible. 
Before accepting this, however, it would need to be established that 
the results obtained in the tests could be reproduced regularly in 
actual work, and this could only be the case where both the 
material used and: the method of using it were standardised and 
capable of simple application. Leaving out of account, however, 
those cases where the material is subject to tensile or compound 
stresses, there remain very many instances in steamship repairs, 
in which these methods could be safely and profitably used. In 
many instances repairs could be carried out in a mere fraction of 
the time required by the older system, and the cost at the game 
time proportionately reduced 
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THE STATE OF THE ELECTRICAL INDUSTRY IN 
GERMANY IN 1909.* 


BY DR. В. BURNER. 


Two of the large Berlin firms declared dividends at a higher rate in 
1909 than in the previous year, and this is reflected in the quotetions 
of their shares; but the condition of these large establishments is 
very different from that of the 250 or 300 smaller concerns, spread all 
over Germany. The struggle between large and smali has never been 
#0 severe as in the past year, and the pressure which the big firms are 
able to bring to bear in such a variety of ways. has been felt in all 
sorts of directions. The smaller firms have found their expenses in- 
creased, and as a result of this competition, a large number of quota- 
tions have been made without any resulting business, owing to the 
desire of the customer to take advantage of a situation in which he 
was largely in a position to dictate terms. Expenses under the head 
of travellers and such like items of a purely commercial kind have 
increased. Enquiries were of the most varied kind. and often the 
assistance of a staff of highly trained experts was necessary before it 
was possible to get out а scheme or make a quotation; this state 
of things gave the big firms their opportunity. There have been 
various troubles in connection with export business ; and premature 
attempts at standardisation have been often worse than useless. 
There appears to be no means of enforcing the standards, and this 
merely resulta in giving unscrupulous firms a start at the expense of 
those of а more conscientious nature. Consequently prices appear to 
have fallen about 10 per cent., though they had already fallen 
heavily in the preceding year, and the cost of raw materials was no 
lower than before. 

The following information, relating to the various branches of the 
industry, has been obtained from the best sources. In the manu- 
facture of dynamos and motors, prices were decidedly lower; the 
demand for large machines was rather smaller, but that for medium- 
sized and small machines was rather greater. The demand came 
largely from the mining industry and ironworks, while that, traceable 
to the power transmission stations, was also noticeable, and seems 
likely to result іп a considerable output in the direction of motors for 
agricultural purposes in the near future. But care must be taken 
that the transmission business is not overdone ; otherwise there may 
be a serious set-back in а few years. In the traction department 
some good orders were obtained by the large firms; and a large 
business will probably eventually result in connection with the 
electrochemical and electric furnace industries. The amount 
exported was about the same as in the preceding year, except for a 
decrease in the demand for large machines ; the price of raw materials 
Was higher, as also was the rate of wages, an unsatisfactory state of 
Affairs when taken in connection with the fact that the prices obtained 
were lower. 

The demand for accumulators was poor in the first half of the year, 
but improved considerably in the second half. One firm cut prices 
very badly. The demand for electromobiles is rapidly diminishing ; 
electric cabs have not succeeded, and the private owner finds his 
‘sphere of action too limited by an electric vehicle. At the same 
time, the use of accumulators for ignition and for lighting cars led 
to a very lively demand ; the amount exported increased by about 
100 per cent. Prices were very low, a fact probably connected with 
ithe depressed state of the motor industry. 

The demand for cables and insulated conductors was on the whole 
fairly good, and came largely from the power transmission stations. 
‘The financial results in this department were very unsatisfactory. 
At the beginning of the year the agreement between the lead-covered 
cable companies expired, and could not be renewed owing to the 
action of a firm which had just entered the field. Prices fell at once, 
and quotations were made even below cost price. On May 4, the 
new firm undertook to sign the agreement; but it was impossible 
to raise prices at once, and the various firms had to content them- 
selves with covering expenses. Prices for rubber-insulated cables 
suffered from over- production; and some sort of agreement as to 
‘prices in this department is much to be desired. The amount 
exported decreased by 20 percent. This is largely due to the action 
Of tariffs. Russia, Austria and Hungary are completely lost as 
customers, though they formerly took large quantities of German 
goods; Switzerland, Denmark and other countries take smaller 
quantities than before. If England were to adopt protection the 
German cable industry would have a bad time. Prices for raw 
materials were higher, especially for rubber; in spite of this, prices 
were lower. In Austria, the prices for rubber cables were increased 
by 25 per cent. ; yet prices went down in Germany, in spite of rises 
in wages. Rubber substitutes were sometimes used ; but it is hoped 


* Abstract of an article i in n the “ Elektrotechnische 2 Zeitschrift, "n Feb. 
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this will be impossible under the new rules. Aluminium was largely 
used both for overhead and lead-covered work. 

The arc lamp industry has come sharply into contact with the 
metallic filament, and in spite of lower prices, there is a large falling- 
off in the output of the smaller sizes. It is doubtful whether this lost 
ground will be recovered ; though the larger sizes are on safe enough 
ground. 

The incandescent lamp industry has passed through a very success- 
ful year. Germany has at present a commanding position in the 
metal filament industry. The value of exports of incandescent lamps 
increased from £1,000,000 in 1908 to £1,800,000 in 1909, metal fila- 
ments being about 55 per cent. of the whole. It is to be feared 
that foreign competition will increase in the futare, seeing that several 
German firms are arranging through their foreign agents for the 
manufacture to be carried out in the various countries. New firms 
have been springing up in Germany, &nd more are to be expected, 
with a consequent fall in prices. The demand for carbon lamps has " 
been about the same as in the preceding year, and is likely to con- 
tinue, for the present at any rate. Owing to the agreemént between 
the competing firms, the prices for carbon lamps have been fairly 
good. 

The business in switches and similar subsidiary apparatus has been 
fair; in the last three months of 1909, it was distinctly good. The 
main demand came from central stations, power stations, mines and 
ironworks. A good deal of this work necessarily fell to the bigger 
firms, as high tension switchwork requires experience. Luckily the 
prices of brass and porcelain were lower, as the syndicates, controlling 
the output, were unable to maintain the prices of 1908, but were 
obliged to reduce them to the old level. The prices, obtained by the 
makers for switches, &c., were also decidedly lower, and the value of 
the exports was 10 per cent. less than in the preceding year. 

In the instrument department some firms had a decreased output, 
while others, which hold large stocks, on the contrary increased 
theirs. А great portion of the demand was in connection with 
various instruments used for the new tariffs, lately introduced by the 
lighting companies. Wages showed an upward tendency, and yet 
prices fell generally by about 25 per cent. Some suppose this is 
due to increased output and improved workshop methods. It is 
more probably due to competition, many firms desiring to sell their 
output at any price. Quotations were asked in all cases, and price 


lists were little used. There was а dearth of skilled labour, which 


was not rectified by an excess in the unskilled department. 


There was a very good demand for apparatus for medical and dental 
purposes, both at home and abroad. Prices remained at the same 
level as before, in spite of the unwelcome competition of some small 
firms in certain departments. 

The reports from firms making telegraph, telephone and signalling 
apparatus is unsatisfactory. Most were working short hours, and the 
number of hands had in many cases decreased. The orders from the 
German Post Office were much smaller than in the preceding year, 
and naturally a good deal of attention was paid to the export market, 
where a slight increase of business is to be recorded. It is needless 
to say that prices were lower all round. Wages were about on the 
same level as in the preceding year, with a slight upward tendency 
towards the end. There was an ample supply of both skilled and 
unskilled labour. 

The business in heating and cooking apparatus was very good. 


This improvement is due to the power stations, and central stations, 


as well as to the uses of advertisement. The prices of raw materials 
were about the same as before; but competition effected a general 
lowering of the selling prices. One firm failed, but its place was taken 
by a Swiss firm; and one German house tried to dispose of its out- 
put by lowering prices by 40 per cent. There was an increased 
demand for labour, and a rise in wages of 5 per oent. 

The factories, making arc lamp carbons, report very active busi- 
ness about the beginning of October, due to the fact that the new 
taxation then came into operation; after this date, things fell off 
slightly. The value of the exports remained much as before in 
spite of increased competition abroad. The increase of the duties 
in America was a serious affair, as Germany has been in the habit of 
exporting large quantities to that country. The prices in Germany 
itself remained at the same low level as in 1908. There was a slight 
tendency to an increase in the price of raw material, and there was 
similarly a slight rise in wages. 

The reports from the makers of insulated conduit are very unsatis- 
factory. Business was very slack at the beginning of the year owing 
to depression in the building trade ; but this state of affairs improved 
ав the year went on. Competition was very keen everywhere, both 
at home and abroad, resulting, as usual, in over-production and 
lower prices. Factories were started abroad, largely in consequence 
of the protective duties, and this has not improved the prospects of 
the German makers, who appear to have filled their heads with some 
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extraordinary misconceptiofis on the sabjek 
insulating materials report a fair volume of business, with low paces 
and an increase in the cost of raw materials. 

The installation business was on the whole satisfactory; the Success 
of the metal filament neutralised the slackness in the building trade. 
The low prices at which electrical goods could be bought was naturally. 
an advantage to the contractor; but the new taxation caused much 
trouble and expense. Wages were rather higher, which was due to 
an increase in the cost of living. 

As for the total numbers employed in the industry, a very precise 
figure is impossible, owing to lack of sufficiently accurate statistics. 
Comparing the figures for 14 of the insurance societies, which include 
the largest firms, it seems that the number of males employed in the 
electrical industry has been fairly steady during the last three vears. 
but that the number of women has very considerably increased, 
owing presumably to the rapid development of the factories making 
metallic filaments, where women are very largely employed. 

The article also contains figures relating to the variations in the 
monthly prices of iron, copper, lead, aluminium and tin. There is also 
а table giving figures as to exports in the different branches of the 
industry. and the Paper concludes with some brief statistics as to the 
size and output of the electric 1 in Germany. The author 
estimates that the total output is 7.763 million kilowatt-hours. 


ELECTROCHEMISTRY AND ELECTROMETALLURGY 
IN 1909. 


BY DR. F. MOLLWO PERKIN. 


There were no very striking innovations in the electro- 
chemical world during 1909, but steady headway appears to 
have been made. In the United States in particular, where 
the swing of the pendulum in commercial matters usually 
makes itself rapidly felt, the year has been one of consolida- 
tion and preparation, and we may hope to see striking advances 
in the year 1910. 

In Germany, France, Sweden, Italy and America, the 
electric smelting of iron, or rather, production of special steels, 
is forging ahead. Also, in this country, experimental work is 
being carried out, but it is difficult to get much information as 
to what is actually being done. The electric oxidation of 
atmospheric nitrogen is becoming more and more important, 
and a very large number of patents have been taken out. The 
process of Schönherr, which is employed by the Badische 
Anilin und Soda Fabrik, was demonstrated by Prof. Beruthsen 
before Section X. of the International Congress of Applied 
Chemistry held in London at the end of May. 

The vast importance of the oxidation of atmospheric 
nitrogen is seen if one realises that in 1935, if all the ground 
now available for wheat culture were planted, in order to meet 
the demand each acre would require to yield 20 bushels 
instead as now on the average 12-7. This can be done by 
employing nitrogenous manures, but the quantity of fertiliser 
necessary could only be obtained by tapping the atmosphere. 

The Birkeland-Eyde process, the first to be successful on a 
commercial scale, depends upon an alternating arc drawn or 
blown into à disc by means of electromagnets. The arc is 
enclosed in an iron-clad fireclay furnace, and through this the 
air is blown. The size of the furnaces have been gradually 
increased until now they consume 700 kw. at a tension of 
5,000 volts, the flame disc being 2 metres in diameter. 

In the process of the Badische Anilin Soda Fabrik no magnets 
‘are employed, but the arc is caused to pass up an iron tube. 
The tube has an insulated electrode at one end and itself 
functions as the second electrode. The arc when formed 
springs to the side of the tube, but air is blown through tan- 
gentially causing it to travel right up the tube. The upper 
portion of the tube is cooled with water in order to prevent 
decomposition. of the nitrogen oxides. The furnaces at 
Christianssand are fed with about 600 H.P. at a tension of 
4,200 volts, and it is intended to build 1,000 н.р. furnaces. 
The ares produced are nearly 8 vds. long and require 40,000 
cubic ft. of air per hour. The gases formed are nearly twice as 
concentrated as those produced in the Birkeland-Evde pro- 
cess. As cheap water power is a sine qua non for the oxidation 
of atmospheric nitrogen, if the product produced is to compete 
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‘with ammonium sulphate and Chile saltpetre, ‘all the works 


at present are being developed in Norway. Up to the present 
about £1,222,000 has been expended on the works at Notodden 
and Svalgfos and upon the power stations which are being 
constructed at Rjukan and Vamma. When, at the end of 
1910, all the works are completed, about £3,000,000 will have 
been expended. The Nobel Syndicate, who are working m 
conjunction with the Birkeland-Evde Company, now con- 
centrate the weak acids to such a percentage that they can be 
readily transported ; this means that the strong acids can 
now be exported instead of being used entirely for the pre- 
paration of calcium saltpetre. 

It 1з stated on good authority that there is no probabilitv 
that for many vears to come the sale of saltpetre electrically 
produced at Notodden and Rjukanfos will disturb the price of 
Chile saltpetre. When the Rjukan Falls works are finished 
they will, with the Notodden works, represent 240,000 H.P., 
and will be able to produce annually saltpetre to the value of 
£1,278,000. In 1908 the total value of the nitrates produced 
in Norway was £111,000, and the total expenses were £83,000, 
showing a profit of £28,000. 

The following companies either produce or vill shortly 
produce, saltpetre from the air: (1) The Norsk Hydro-Elek- 
trisk Kvaelstof Aktieselskab, Christiania, which owns the 
Notodden Satlpeterfabrikker. The capital of the company, 
which is mainly financed in France, is &1,636,000.. (2) The 
Vammafos Companv, the works of which are under construc- 
tion. This is а separate company, but it is stated that half 
the shares are owned by the Norsk Hydro-Elektrisk Kvaelstof 
Aktieselskab. (3) The Rjukanfos Company, whose works are 
also in course of erection. Half the capital is French and the 
other half German and Scandinavian. (4) The Norsk Hydro- 
Elektrisk Kvaelstof Aktieselskab and the Kraft Aktieselskab 
jointly own the Matre and Tyin waterfalls.. The companies 
are, however, separate, with separate administrations. It is 
said that electro-technical works are projected at both these 
falls.. (5) Christianssands Elektrokemiske Aktieselskab. This 
is the property of the Badische Anilin und Soda Fabrik, of 
Ludwigshafen, and has a capital of about £11,000. From the 
foregoing it is seen that very considerable advances have been 
made during the vear 1909. ° 

Mention must also be made of the Innsbruck plant for the 
manufacture of nitric acid from the air. The Pauling process 
is employed. The arc is struck between two electrodes, which 
are curved like the electrodes of the horn lightning arresters. 
The bottom part of the horns are nearest together, and here 
the arc is lighted. The ascending hot air causes the flame to 
rise upwards. An alternating current is employed so that 
the arc is re-lighted at the bottom for every half period of the 
alternation. By blowing an air current between the electrodes 
the arc is still more elongated, and by this means arcs of very 
considerable length can be obtained. In the Pauling process 
a concentration of about 1-5 per cent. of oxides of nitrogen is 
obtained on à commercial scale. The capacity of each furnace, 


which is built of brick, is 400 kw., the voltage being 4,000. 


There are 24 such furnaces in operation at Innsbruck. Two 
other plants, each having a capacity of 10,000 H.P., are under 
construction in the south of France and in the north of Italy. 

One has not heard so much in reference to the advances in 
the manufacture of cyanamide, but it is understood that in a 
good many works plant is being put down to convert the 
cyanamide into ammonium sulphate. This is produced by 
blowing steam over the cvanamide and passing the ammonia 
so produced into sulphuric acid. The conversion of cyanamide 
into ammonia would rather point to its not having been found 
so satisfactory a fertiliser as was originally hoped. 

Some interesting work on the formation of cyanamide has 
recently been carried out by F. Foerster and H. Jacoby 
(^ Zeit. f. Elektrochemie," Nov. 1). In order to form calcium 
cvanamide, calcium carbide and nitrogen (obtained from the 
air) require to be heated at 1,000°C. to 1.100°C., but by the 
addition of a few per cent. of calcium chloride (German patent 
163,320) the reaction will take place at 700 deg. to 800 deg. 
Calcium fluoride reduces the temperature to 900 deg. The 
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above authorities have now studied the reaction and they find 
that the quantity of calcium fluoride necessary to cause the 
reaction is very slight: for example, 1, 2, 5, 6 or 10 per cent. 
will have practically the same effect, except that the reaction 
is more rapid with the higher proportions. The formatiqn of 
calcium cyanamide takes place with evolution of heat, and 
where calcium fluoride is not added, may rapidlv rise to 
1,000.deg. or over, but when calcium fluoride is present it 
remains in the neighbourhood of 900 deg.; this, of course, 
increases the life of the retorts. In the formation of cyanamide 
some cyanide is produced ; when calcium chloride is present 
no cyanide is formed, but some is obtained when calcium 
fluoride is mixed with the carbide. 

In connection with calcium carbide there is not much to 
report, except that larger quantities are being used. The 
employment of acetylene for illuminating purposes is increas- 
ing, апа, of course, any advance in the manufacture of cyana- 
mide means a corresponding increase in the output of caleium 
carbide. In Australia the use of carbide is increasing rapidly, 
апа whereas the imports about five years ago were not more 
than 2,500 tons they are estimated to have been 10,000 tons 
during 1909. The carbide is not only employed for illumi- 
mating purposes, but to work sprayers for killing blight and 
other purposes. In this case the carbide is placed in а strong 
iron vessel, water allowed to act upon it and the pressure so 
produced (up to 100 lb. per square inch) is used to drive the 
‘insecticide through a nozzle. E 

It is stated that 10,000 tons of the carbide manufactured at 
Odda in Norway is annually converted into cyanamide. 

At the International Congress of Applied Chemistry held in 
London at the end of May, R. Taussig read a Paper on large 
electric furnaces, particularly in connection with the manu- 
facture of carbide. He says that the size of the furnace is 


limited by the amount of power which a single electrode or , 


compact bundle of electrodes can carry into the furnace. The 
maximum so far obtained in actual practice is 2,500 kw. to 
3,000 kw. per electrode (t. e., 30,000 to 40,000 amperes at 75 
to 90 volts). With three-phase furnaces fed by three electrodes 
this would mean a total capacity of 7,500 kw. to 9,000 kw. or 
10,000 н.р. to 12,000 н.р. А step forward has been made in 
the design of а double three-phase furnace, six bundle elec- 
trodes instead of three bundles being placed in the shaft of the 
furnace. "That is to say, there are two separate three-phase 
units in the same shaft; the capacity of such a furnace is, 
therefore, 15,000 kw. to 18,000 kw., and the output corresponds 
to a production of 80 to 110 tons of carbide in а 24 hours’ run. 

The heating effect from the gases of reaction 1s enormous in 
such furnaces, and particular precautions are necessary to 
protect the operators and the furnace connections. Very 
considerable difficulty is met with in charging the furnace in 
-order to arrange the charge evenly around the electrodes. 
Taussig thinks it advisable to build such furnaces air-tight 
jn order to overcome the heat effect of the gases and trouble 
from smoke, which largely consists of volatilised ferro-silicon. 


Further particulars of this furnace will be found in the Trans- 


actions " of the Faraday Society (Vol. V., part 3, p. 254). 

Considerable increase has taken place in the output of car- 
borundum and allied products. The present electrical equip- 
ment of the Niagara Carborundum Co. has a capacity of 
70,000 H.P. This is operated in 1,000 н.р. and 2,000 H. P. units. 
According to а patent of F. J. Tone, superintendent of the 
Carborundum Company, it is found advantageous to pre-heat 
the charge by means of gaseous products of combustion before 
switching on the current (American patent 908,357). The 
Carborundum Company now manufacture a new abrasive 
called *'aloxite," which is mainly fused aluminium silicate ; 
it is obtained by smelting in the electric furnace, kaolin 
(aluminium silicate) carbon and oxide of iron. The propor- 
tions of iron and carbon are such that the silicon is reduced 
but not the alumina—ferro-silicon and alumina are thus pro- 
duced. They also manufacture high-grade silicon, consisting 
of 90, 95 and 97 per cent. silicon. 

Silundum or silicised carbon is a new material, being manu- 
factured in Switzerland. It is made in electric furnaces, 


which are similar to those employed in the manufacture of 
carborundum. It is really a form of silicon carbide, and the 
carbon may either be entirely silicised or merely silicised on 
the surface, so to say—case-hardened. The articles made from 
this material are first moulded in some form or other of carbon 
and are then introduced into a furnace and covered with a 
mixture of coke and sand or they may be covered with amor- 
phous carborundum. The furnace is then heated by electrical 
resistance and is either partially or completely converted into 
silundum. 

Silundum is a very hard material and may be heated to 
1,600°C. without being oxidised. It is a conductor of elec- 
tricity and is not attacked by acids. It is being used as a 
resistance material for making electric cooking and heating 
apparatus. It is interesting to notice that it can be plated 
with metals. Owing to its fireproof nature it can conveniently 
be employed as a fireproof material. Carbon bricks of various 
sizes and shapes can easily be converted on the surface into 
silundum ; they thereby become both hard and fireproof. 

According to an article in Electrochemical and Metallur- 
gical Industry," p. 187, a new extension of 1,000 н.р. is being 
made in the works of the Acheson Graphite Co., on the Canadian 
side of the Niagara Falls. The manner in which this com- 
pany, which commenced operations 10 years ago with a new 
electrical product, is expanding says a great deal for the quality 
of the product. The artificial graphite is now used for elec- 
trodes, for dry battery filling, paint pigment, for electrotyping, 
moulding and polishing, for the manufacture of lead pencils, 
for general lubrication and for fine machinery lubrication in 
the form of a colloid mixed with oil (oildag). 

We might perhaps at this place refer to the large amount of 
work which has been published upon electrode efficiency and 
electrode losses, particularly in connection with the use of very 
large electrodes in the manufacture of electric steel and also in 
carbide furnaces. Mr. Carl Hering in “ Electrochemical and 
Metallurgical Industry," 1909, p. 442, gives what he considers 
the Laws of Electrode Loss аз: 

1. The combined loss through the cold end of an electrode 
is equivalent to the sum of the loss by heat conduction alene 
— when there is no current—and half the СЕВ leam 

2. This combined lese wif be least when the loss by heat 
conduetien alone is made equal to half the СК loss; the total 
loss will then be equal to the C?R loss and no heat will be con- 
ducted from the interior of the furnace. 

З. The minimum loss is dependent only on the materal, 
current and temperature, but not our the ubestute dimensions ; 
it merely fixes the refation of the cross-section to the length, 
but leaves a choice of either; hence 

4. For economy of electrode material the length should be 
made as short as practical considerations allow. 

5. For each material there is a definite minimum loss of 
electrode voltage which depends only on the temperature and 
is independent of the dimensions or the normal current for 
which the furnace 1з designed ; hence 

6. The best possible electrode efficiency for any material 
may be determined from the total voltage of the furnace and 
this minimum voltage due to the material and the temperature 
is independent of the dimensions. 

7. The heat gradient of the combined flow is equal to the 
sum of the heat gradients of the individual flows. 

There have not been such radical alterations in the design of 
the electric steel furnaces during 1909 as in the previous two 
years. This, of course, is not to be wondered at, but there has, 
nevertheless, been a striking move forward in (a) the size of 
the furnaces, (b) the number under construction and (c) in the 
application to direct ore smelting as distinguished from the 
manufacture of special steels. | 

The United States Steel Corpn. have adopted the Héroult 
furnace for two of its refining plants and these furnaces are to 
have a capacity of 15 tons. The largest capacity of any type 
of furnace up to the present is the Roechling Rodenhauser 
type, the largest of which has a capacity of 8 tons. As а 
matter of fact the Steel Corporation contemplate putting down 
30-ton furnaces as soon as sufficient experience has been gained 
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with the 15-ton p'ant. The Héroult furnaces have been 
mainly used to replace crucible furnaces—that is, to produce 
special steels. But the Steel Corporation intend to manufac- 
ture steel mainly for wire and rails. 

In a 5-ton Héroult furnace 600 kw.-hours are required to 
refine 1 ton of steel and another 100 are necessary to finish the 
slag, 1. e., 700 altogether; these figures are for cold scrap. It 
is expected that with 15-ton furnaces considerable economies 
will be obtained in this respect. By working 16 heats per day 
with the 15-ton furnaces it 1s expected to turn out about 240 
tons of steel. It must be remembered that the steel is brought 
directly in the molten condition from the Bessemer converters 
into the electric furnace where it 1s finally refined. 

In connection with electric steel furnaces a very interest- 
ing discussion took place before the American Electrochemical 
Society at the meeting at Niagara, when Papers were presented 
bv most of the leading inventors and authorities. 


Otto Frick has designed а new induction furnace which, it 
is reported, has been tested and approved by the Krupp works 
in Essen. The furnace is said to have a capacity of 10 tons. 
The primary winding surrounds one arm of a rectangular 
transformer iron соге; the same arm is also surrounded bv the 
annular hearth. The other limbs of the core do not, as is 
usual in ordinary transformers, closely include the primary 
and secondary circuits of the transformer furnace. Thev are 
arranged at such a distance from them, that the leakage fields, 
when the furnace is working, do not pass im any essential 
degree through the iron. By combining the primary winding 
facing а horizontal side of the hearth and а magnetic core, it 1s 
possible to use a primary coil having a flat dish form. A coil 
of this design has a high magnetic resistance in the leakage 
field which surrounds it, consequently the self-induction of the 
furnace is reduced. 

Last autumn there were already 16 Girod furnaces either 
working or the contracts for them had been signed ; the capa- 
cities varied, but the largest were 12-ton furnaces. 

It has been decided, mainly on the advice of Sir J. Jones, 
vice-chairman of the Council of Sheffield University, to pur- 
chase а Kjellin induction furnace. Sir Joseph Jones has him- 
self contributed £500 towards the expenses. He stated that 
he has tested and analysed steel electrically refined which is 
sold in Germany at £31 per ton, and also Sheffield-made steel 
at a similar price. As the result of his tests he came to the 
conclusion that Sheffield is being outpaced. He considers 
that the time will come when the electrical process will be one 
of the methods of steel making in Sheffield. It must be 
admitted that in this country we are far behind our foreign 
competitors in the introduction of the electric furnace. The 
British manufacturer seems far too apt to watch his com- 
petitor trying something new, and when he.sees there 1s some- 
thing in it there is a lot of leeway to make up. 


As already mentioned, considerable experimental work has 
been carried out in connection with the reduction of iron from 
its ores in the electric furnace. Very valuable work in this 
connection has been carried out in Sweden bv the Elektro- 
metall Co., of Ludwika. The furnace was designed by A 
Grönwall, A. Lindbald and O. Stahlhane. The furnace is a com- 
bination of an electric and blast furnace design. It has a large 
vertical shaft, which is above the electric smelting chamber. 
This is in the form of a crucible with an arched roof and into 
which the electrodes dip. Three electrodes are emploved and 
a three-phase current is used. The gaseous products of com- 
bustion pass up the shaft and thus pre-heat the shaft. The 
gas is bv this means cooled, and is blown back into the lower 
smelting chamber to cool the roof. This furnace gave remark- 
ablv good results, and 1з to be adopted on а commercial scale 
in Norway. These furnaces, two in number, are to be of 
2.500 H.P., and will be operated with a two-phase current. It 
is intended later on to increase the plant bv erecting four more 
such furnaces. 

The Mexican Steel & Chemical Co. has been organised under 
the laws of the Republic of Mexico for the purpose of manu- 
facturing certain varieties of steel and calcium carbide. Elec- 
fric current. will be supplied bv the Mexican Light & Power 
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Co. at 20,000 volts. The steel furnace and the carbide furnace 
will both be of the single-phase type. | 

Dr. Haanel has reported favourably upon the above fur- 
naces, and it is understood that it is intended to erect a 5,000 H.P. 
plant in Canada for combined electric ore reduction and steel 
furnaces. (THE ELECTRICIAN, Vol. LXIV., p. 363.) 

The Aluminium Corpn., which ceased working for а time, 
has been reconstructed and the capital increased, and has now 
recommenced working the plant near Newcastle. It is under- 
stood that the works in Wales are being rapidlv pushed for- 
ward. 

The British Aluminium Со. has also been reconstructed, 
but although there were difficulties inherent in carrving through 
their immense scheme, work was continuously carried on at 
Foyers and also at Kinlochleven, but in the latter place only 
a portion is vet being operated. As aluminium, owing to its 
cheapness and its inherentiv valuable properties, comes more 
and more into use, there is little doubt that the companies 
which have recently been rather hard hit by the sudden drop 
in price will, in the future, with careful management, have no 
difficulty in holding their own. It is rumoured that the prin- 
cipal aluminium companies have arrived at an understanding 
in reference to sales, and it is believed that in all probability 
this agreement will end in a reconstruction of the international 
svndicate. We trust, however, if this be the case, the price of 
the metal will not be unduly raised, as this would prevent 
increase in its employment. It is only Бу, at апу rate in the 
meantime, keeping the price low that it will be employed in 
new directions. 

There have been various new patents for obtaining the 
metal, other than electrolvsing alumina in a bath of crvolite, 
but it 18 doubtful if any ot these methods will get bevond the 
experimental stage. Thus Mr. Frank J. Tone hopes to be able 
to obtain it from aluminium silicate (clav) bv reduction with 
carbon and iron, thus, 

ALO, . 28i0, + 1C + Fe = ALO,, + FeSi, + 4Co. 

The alumina settles to the bottom and can be tapped off and 
then can be electrolvsed in the usual manner (American 
patents 906,338, 906.172, 906,173 and 906,339). Anson G. 
Betts suggests fusing iron ore and aluminium ore together in 
a form of blast furnace ; by this means an iron-silicon-alumi- 
nium alloy is obtained. If this is treated with iron sulphide, 
aluminium sulphide is produced. The aluminium sulphide is 
more readily reduced than the oxide (American Patent 
938,634, 1909). 

At the International Congress of Chemistry, E. C. Szarvasy 
read an interesting Paper on the plating of aluminium. 
The bath used is anhydrous methyl alcohol with the copper or 
nickel salt dissolved in it. The surface of the aluminium 1з 
cleaned with a metal polish containing grease, the object of 
the grease being to protect the surface of the aluminium from 
atmospheric oxidation. The metal is then placed in the bath. 
the alcohol dissolves off the fat and the metal is then deposited 
in an adherent form on the aluminium. 

Dr. Guenther Schulze has carried out some interesting work 
in the German Reichsanstalt on Aluminium Electrolvtic Con- 
densers of High Capacity (“ Elektrotechnik und Maschinen- 
bau" (Vienna), March 14, 1909). Such condensers might be 
emploved to improve the power factor of alternating-current 
networks or for starting single-phase motors and so on. Con- 
densers made with solid dielectrics would be too expensive, 
but an aluminium electrolytic condenser is comparatively 
cheap. Dr. Schulze has worked out experimentally the 
"eritical voltage," £e. the maximum voltage which the 
aluminium electrode will stand without letting through cur- 
rent. Sodium sulphate is lowest at 40 volts and borax highest 
at 480 volts. 

Many patents have been taken out during the year in con- 
nection with the electric smelting of zinc. In " Electro- 
chemical and Metallurgical Industry " of November, p. 468. 
there is an interesting article in w hich the Cote-Pierron process 
is described. The chief novelty in the furnace is the method 
emploved for condensing the zinc vapour. One of the mam 
difficulties is that the zinc is apt to condense in the form of 
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powder, partly from too rapid cooling and partly from slight 
oxidation, caused by unavoidable traces of air in the con- 
densers. In the Cote-Pierron furnace, a condenser containing 
carbon heated above the melting point of zinc is emploved. The 
zinc thus condenses in the liquid state, and, furthermore, oxide 
is not produced, or if it is produced. is at oncereduced. Large 
scale experiments have given verv favourable results. There 
is also another important point, the zinc blend is reduced by 
means of iron and not with carbon ZnS Fe Фп -- Fes. Thus 
carbon monoxide is not formed, the important point being 


that at high temperatures zinc vapour reduces carbon mon- 
oxide. 


At the International Congress of Applied Chemistry Dr. 
L. H. Baekeland read an interesting Paper which caused con- 
siderable discussion on Three Years’ Practice of the Town- 
send Cell" The plant is operated at Niagara, and, accord- 
ing to Dr. Baekeland is working most successfully, The 
original cells were designed to take 2,000 amperes, but thev 
work better with 2,500, and all the new cells now being in- 
stalled are for 5.000 amperes and are capable of being forced 
up to 6.000. The average ampere-hour efficiency is said to 
be over 96 per cent. The only criticism we have to make is 
that the caustic soda shown at the Congress had rather a 
larger percentage of sodium chloride than manufacturers in 
this country usuallv care for. 

The Findlay cell was described before the Faraday Society 
and before the International Congress of Chemistry. This is 
a double diaphragm cell having a middle brine chamber 
separating the anode and cathode compartments. The elec- 
trolvtic brine percolates under a certain head from the middle 
chamber towards both the anode and cathode compartments, 
and thus continuously flows through the diaphragms of the 
cells. In order to economise space and reduce resistance the 
apparatus is constructed on the plan of a filter press. (THE 
ELECTRICIAN, Vol. LXIII., р. 80.) 


The detinning industry should be mentioned here, 
although it is to report that the electrolvtic process 1s being 
superseded bv the chlorine detinning method. But it is owing 
to the cheap production of chlorine bv electrolytic methods 
that this process is possible. The total amount of tin scrap 
treated 15 about 160.000 tons per annum, of which 75,000 tons 
is worked in Germany and 60.000 tons in the United States. 
The amount of tin recovered is between 3.000 and 3.500 tons 
per annum. The amount of steel is thus nearly equal to the 
quantitv of tin scrap treated. 

Dr. Rideal contributed a Paper to the Faraday Society 
upon the use of electrolvtic hvpochlorite to sterilise sewage 
effluent. The experiments were carried out at Guildford at 
the Corporation town sewage works. The process for producing 
the hypochlorite liquor was the " oxychloride process." The 
treatment with small quantities of hvpochlorite was found to 
aid purification bv (1) causing the filter beds to mature more 
rapidly, (2) keeping the pipes free from fungus growths, (3) 
the avoidance of clogging enables finer filtering medium to be 
used. The plant emploved at Poplar under the superinten- 
dence of Dr. Alexander, the medical officer of health. continues 
to give satisfaction. Beside being used for drains, house 
distribution and in the hospitals, small quantities have been 
added to the Corporation swimming baths with most bene- 
ficial results, the water keeping clear and pure for a much 
longer period than when it is not emploved. The first plant 
proved so satisfactory in its working that during the year а 
second one has been installed. 

It is usually supposed that ozone is best produced at low 
temperatures, and many ozone apparatus are fitted with cool- 
ing arrangements. Dr. Franz Fisher has recently shown that 
: ozone is produced when oxygen is raised to a high temperature. 
Ozone is also produced in very considerable quantities bv the 
ravs of the quartz mercury lamp. A writer in The Times " 
recently spoke of this being an objectionable point in connec- 
tion with the quartz mercury lamp. On the other hand, there 
are many places where such lamps might be used, simply 
because ozone is produced and the air is thereby purified, for 
example on the tube railways. According to Dr. S. Rideal, 


the Municipality of Paris have found the sterilising effect of 
ozone so satisfactorv that they have decided to ozonize the 
whole of the supply obtained from the Marne, which is about 
90.000 cubic metres per dav. 

In connection with the electrolytic decomposition of water 
M. V. Schoop finds that by electrolysing with an alternating 
current he can obtain a mixture of oxygen and hydrogen, 
which differs from the theoretical ratio of 1:2. And by vary- 
ing the frequencies and voltages he has found it possible 
within certain limits to vary the mixture. By this means it 
is possible to produce a gaseous mixture for welding purposes 
which contains the necessary excess of hydrogen. 

J. А. Yunck described a process for making white lead elec- 
trolvticallv, before the Mav meeting of the American Electro- 
chemical Society. He claims to produce a finer product than 
can be ground mechanically and to be possessed of greater 
covering power. The process differs verv little from others 
published some time ago. So far, no electrolvtic process has 
been able to compete successfully with the purelv chemical 
methods. 

In “ Electrochemical and Metallurgical Industry," p. 228, 
1909, Mr. E. E. Carey claimis to increase the efficiency of 
plate amalgamation by electrochemical action. The amal- 
gamated plates are made the cathode, the anodes being of 
graphite. A current densitv of about 1 ampere per square 
foot of cathode surface and a low voltage is employed. The 
cathode plate, on which there is a constant and uniform 
deposit of mercury. keeps bright. The mercuric solution is 
mixed with the water which passes into the sluice box. The 
coating of mercury will stand a heavy volume of running 
water even when the water is charged with black sand or 
magnetite. It is claimed that the amalgamation and removal 
of the gold is verv thorough. 

In respect to electroplating, experiments have been made 
at the School of Mines, Columbia University, in connection 
with the addition of certain re-agents such as tannin and 
gelatin. The deposits of silver, lead. and copper were all 
improved (from various electrolvtes) by the addition of small 
quantities of gelatin and in most cases by the addition of tannin. 
On the other hand. resorcuiol and pvrogallol appeared to have 
very little effect. Prof. S. A. Tucker and E. G. Thomssen 
have examined the effect of extract of liquorice root on deposits 
of lead and zinc. The addition of this re-agent has been 
patented bv Prof. Classen. It was found that the deposits 
both of lead and zinc were heavier than theory required. This 
means. of course, that some organic matter 1s deposited along 
with the metal. With low-current densities good deposits 
are obtained. That of lead adheres on heating until it melts, 
but the zinc on heating becomes brittle and peals off. Dr. 
H. E. Patten and Mr. W. R. Mott have studied the deposition 
of certain metals from solutions of their salts in acetone. 

In connection. with electroanalvsis Dr. T. W. Turrentine 
recommends a graphite dish which has been soaked in paraffin 
as cathode dish. Dr. Sand published useful work on the 
electro-analvsis of lead. Dr. F. M. Perkin, on the electro- 
analvsis of mercurv, using а zold cathode, and also described 
new quartz vessels for electrodeposition with mercury cathodes. 
Messrs. L. 5. Palmer and R. C. Palmer have experimented with 
various methods for rapid deposition, and have come to the 
conclusion that the efficiency of a gauze cathode warrants its 
employment for rapid determinations, without the use of 
mechanical devices for agitating the electrolvte. Mr. C. T. 
Reed has devised an apparatus in which the beaker contain- 
ing the solution to be electrolysed can be rotated. "The beaker 
is placed on a revolving platform, which works directly from 
the armature of a small motor. 


Electric Traction in Switzerland. According to The 
Engineer" the Swiss State Railway authorities are engaged 
in securing water power all over the country for the purpose 
of electric power supply for the railways. The power secured 
in Canton Tessin now amounts to 30,000 H. p., and in Canton 


Uri to 17,000 f. p. The total amount already taken is about 
10,000 H. p. 
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_. THE DESIGN OF TURBO FIELD MAGNETS FOR 
ALTERNATE-CURRENT GENERATORS.* 


BY MILES WALKER. 


Summary.—This Paper, which is mainly concerned with large units 
at nigh speeds, re-opens the controversy between the salient pole type 
of field magnet and the cylindrical type. Reasons are given why the 
latter type is better suited for obtaining the test possible output 
from a given diameter. The methods adopted by various makers of 
supporting the windings are described, and the possible limits of out- 
put considered. 


In the opinion of the author the question as to whether the field 
magnets of turbo-generators should be made with salient or cylin- 
drical poles is one of great importance, because, in the future, makers 
of turbo-generators will be called upon to build machines of larger 
capacity than ever before contemplated, and the makers of steam 
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turbines to drive them will call for extremely high speeds, so that 
the turbo-generator of the future will have to be capable of giving an 
extremely large output from a diameter which is not excessive, and 
will have to be constructed in à manner which permits of a high 
factor of safety. In the immediate future machines will be required 
of even 15.000 kw. or 20,000 kw., since the output of electricity 
stations in all our large towns and manufacturing districts is likely 
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to be enormously increased, du: to the widening of the field of 
electrical power. The author has therefore thought it would be well 
to open again the discussion upon the salient pole type and the 
cylindrical type of field magnet, and to consider the advantages and 
disadvantages of each of these types, with Special reference to 
machines of very large output and very high speed. 

Let us consider first the essential features of a field magnet and 
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Abstract of a Paper read on March/10th' before the Institution of 
Electrical Engineers. j 


the duties which it has to perform. We will take for granted that- 
the field magnet is the rotating element, because it is difficult to- 
support satisfactorily a rotating armature winding wound for a high- 
voltage, and it is not desirable to collect current generated at 6, 000 
or 11,000 volts from slip-rings. Fig. 1 shows a section through the 

iron parts of a stationary armature of a turbo-alternator. The best 
theoretical arrangement of the field magnets, assuming four poles, 

would be a disposition of copper and iron something like that shown 

in Fig. 1, in which the iron and copper are put in those places where- 
they are most useful, and least interfere with the presence of one 

another. Such an ideal disposition of iron and copper would, of 

course, be difficult to carry out in commercial manufacture, but the 
type of rotor which most nearly approximates to this, will be the- 
one which will give the greatest output in the smallest space. One 
of the main considerations which determines. the arrangement of 

iron and copper on a turbo-rotor is the necessity of supporting the- 
parts against the great centrifugal forces. 

Salient Pole Construction.—The salient pole at first sight appears 
to offer very great facilities for supporting the copper winding, be- 
cause it can be made with a projecting lip all round the pole. Fig. 2 
shows the field magnet of one of the four- pole turbo-generators- 
lately described before this Institution.* "This is mechanically а 
very good construction. In cases where it is decided to go to ex- 
tremely high peripheral speeds, and additional support is required 
for the independent coils, the type shown in Fig. 3 may be employed. 
Here the coil on each pole consists of four parts wound in slots cut 
out of a solid steel forging. Or if it is desired to construct the pole- 
of laminations, the type shown in Fig. 4 may be employed, and. 
great mechanical strength at the same time obtained. It will be 
observed, however, that in these cases there is between the poles a 
space which is not utilised, and that is the very space where the- 
copper winding should be, according to the ideal arrangement in 
Fig. 1. This space can be utilised to a certain extent for the pur- 
pos? of ventilation. It is, however, frequently occupied by bronze 
coil supports which are found necessary to prevent side bulging of 
the coils. 

A type of field magnet which very effectually gets away from the 
necessity of side supports for the coils is that shown in Fig. 5, where 
each pole consists of a number of round poles placed side by side 
on a central boss. This construction, however, has the drawback of 
still further reducing the cross-section of the iron path, but it leaves. 
a large amount of space available for ventilation. With the salient 
pole type the ends of the coils are easily supported by a projection 
from the ends of the poles. The coils, moreover, are comparatively 
simple in form and cheap to construct, and the length of the mean 
turn is not great for a given cross-section of iron enclosed. The 
coils can be easily replaced. 


Cylindrical Type Construction.—The advantage of the cylindrical 


| type with distributed winding is that by placing the winding in 
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slots between iron teeth we can utilise a great part of the periphery 
both for carrying flux and for carrying ampere-turns. In order to 
obtain a generator of good regulation, it is necessary to have the 
ampere-turns at no load upon the field magnet greater than the 
ampere-turn on the armature. Where the iron body of the pole 
and the iron core of the armature offer very little magnetic reluo. 
tance, it is necessary to introduce into the magnetic circuit some part, 
such as a large air-gap, which will offer a large reluctance, and enable 
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the ampere-turns on the field magnet at no load to be of the required 50 to 100 amperes), and where, therefore, a great number of com- 
amount. It is therefore seen that the interference with the magnetic  paratively small conductors must be placed in each slot. This wind- 
circuit caused by the slots in Fig. 6 is rather beneficial than other- ing may be supported by a metal ring placed over the ends, or by 
wise, for the flux path being constricted in these teeth, there is a means of a sheath strengthened by numerous rivets or bolts. 
drop in magnetio potential just as there is in an air-gap. Again, the Another method of supporting the end connections is shown in 
space taken up by the teeth does not seriously interfere with the | Fig. 7. Here the end connections consist of copper straps bent into 
the required shape, insulated from one another, and assembled во as 
to form а solid fan-shaped block. Four of these blocks are mounted 
on a saddle and V-shaped grooves are cut as shown in Fig. 7. The 
whole is then assembled between steel cheeks having V-shaped pro- 
jections, mica V-rings being placed in the grooves, just as in the 
construction of a direct-current commutator. Е 
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space required for the copper, because the iron presents a large sur- The important points to be aimed at in designing the winding of 
face to which heat oan be conducted from the copper, and in that | turbo-generator field magnets are as follows; (I) Although the field 
way enables the copper to be worked at a higher current density | magnet is excited at a comparatively low voltage—125 or 240 volte— 
than otherwise would be the case. Thus the iron and copper, though , the insulation must be carried out with the very greatest care. It 
each, to a certain extent, encroaches upon the space required for the 
other, mutually assist one another. It will be seen, too, in Fig. 6, 
that the iron below the slots offers such a large cross-section for the 
flux path that we can easily spare space for а number of large holes 
which traverse the field magnet from one end to the other, and 
supply air to а number of radial air ducts It is found in practice 
that copper placed in such slots can carry twice as many ampere- 
turns per square inch as copper in a wound coil 24 in. in thickness. 
To be set off against the advantage of a higher factor of safety in 
the pressures thrown on the insulating materials. the length of mean 
turn for a given area of iron enclosed is greater than in the salient 
pole construction. 

Methods of Supporting the End Connections.—The main difficulty 
with the early cylindrical field magnets having windings distributed 
in slots was the supporting and cooling of the connections from one 
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slot to another at each end of the rotor. The barrel winding, similar is found that dust on the revolving parts of turbo-generators can, 
to that used on direct-current armatures, has the following advan- | under certain circumstances, be so highly compressed by centrifugal 
tages: All the conductors are made of the same shape, and the con- | forces that it becomes a much better conductor than the dust found 
nections between them are very easily made by means of thimbles | on slow-speed machines. (2) The insulation should be of such a 
placed over the ends. The insulation of the winding can be carried | nature that it does not permit the conductors to move in a radial 
out very effectually, and when well constructed and secured by wire | direction after it has become dry. (3) Allowance must be made for 
or solid metal rings placed over the end connections, it preserves its | expansion and contraction of the copper. (4) Provision must be 
balance extremely well. made for the cooling of the end connectors. (5) The design should 

Another type consists of concentric coils, and is, perhaps, the best | be such that a repair of one part of the winding can be carried out 
type of winding to employ where the exciting current is small (say, | with as little disturbance as possible of the remainder of the winding. 
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Field Form. The flux distribution on no load on the face of the 
armature of a salient pole machine is shown in Fig. 84. At full load 
the field becomes distorted as shown in Fig. 8B, and if the armature 
iszconstructed with open slots, there is a tendency for the peak in 
the wave of the field form to produce ripples in the E. M.F. wave- 
form. These ripples, though of little consequence in the operation 
of most alternating-current machinerv, may give rise to dangerous 
voltages when the generator is feeding a large svstem of cables. 
whose capacity happens to give to the system a natural period of 

vibration corresponding. or nearly corresponding, with the frequency 
of the ripples. For this reason armatures provided with open slots 
are not as good as armatures with semi-enclosed slots unless the 
number of slots per pole is very great, the air-gap very long. or the 
field-form entirely free from peaks. such as shown in Fig. 84. Ripples 
which on a no-load wave-form are scarcely perceptible may, when 
the capacity of the circuit assumes a certain critical value, be ex- 
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aggerated, so the form factor may be very greatly augmented and 
a serious pressure thrown on the cables An E.M.F. wave form 
closely resembling to а sine wave form and free from ripples both at 
no load and. on full load is of.considerable commercial importance. 
The author illustrates this by considering the case of trans- 
mission at 6,600 volts (R. M. S.) with a generator wave of form 
factor 1:9 (the ratio of the maximum voltage to the square root of 
the mean square value). The voltage which the insulation has to 
stand is 12,500. If a generator with a true sine wave form, whose 
form factor is only 1:41, were used. we could with equal safet y—so 
far as insulation is concerned —employ a virtual voltage of 8,900, 
and save 50 per cent. of the copper in the mains. 

The field form cf the cylindrical type of field magnet with a distri- 
buted winding is shown in Fig. 8c. The dotted line shows the dis- 
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tribution of magnetomotive force along the air-gap. The full line 
shows the form taken by the field. It will be seen that owing to 
the saturation of the teeth near the centre of the pole the corner of 
the field form is nicely rounded off. Fig. 8p shows the full-load 
field form. Here, again, we have a nicely rounded curve free from 
elevated peaks, and giving practically a sine wave. 

Voltage Hegulation.—lIn order to make an ordinary alternator 
regulate well, it is necessary to have a large ratio between the 
ampere-turns on the fleld and the ampere-turns on the armature. 
With turbo-generators it is not usual to have this ratio greater than 
2; in many turbo-machines it is considerably less. In these cases 
it is usual to saturate the field magnet to a fairly high point, so that 
when the load is thrown off the extra ampere-turns in the exciting 


be able to create too great a rise in voltage. "There is considerable 
danger in employing a very highly saturated field magnet, because 
it is always difficult to be sure of the quality of iron, and if the 
saturation is carried too far, it may be found impossible to obtain 
the voltage of the machine on heavy loads at a low power factor. 
It is important in this connection to consider at what part of the 
pole the saturation occurs. If the generator is of the salient pole 
construction and the saturation occurs at the root of the pole, there 
is much more danger of being unable to obtain full voltage than if 
the saturation occurs in teeth distributed near the periphery of the 
field magnet. The reason of this is that the leakage is greater with 
the salient pole than with the cylindrical type. "The leakage flux 
from the pole combines with the working flux in producing the satura- 
tion, and as the leakage flux is almost proportional to the ampe:e- 
turns on the pole, we increase the leakage and consequently the 
saturation at the same time that we increase the field current. 

Fig. 9 shows the shape of the saturation curve of а machine with 
salient poles both at no load and at full load, where the saturation 
has been designed to be rather excessive. Fig. 10 shows the shape 
of the saturation curve of a generator with a cylindrical field with 
highly saturated teeth both at no load and on a low power factor 
load. Here the curve never becomes asymptotic to a horizontal 
line, because at the worst the space cccupied by the copper and 
teeth will operate as a long air-gap, and there is no saturation in the 
body of the pole. An important advantage of the cylindrical type 
field magnet is that it is easy to arrange it so as to embody the com- 
pensating principle described on page 402 of Vol. XXXIV. of the 
* Journal" of this Institution, and make the armature reaction 
strengthen the field. This enables good regulation guarantees to be 
made without necessitating a very great ratio between the ampere- 
turns on the field and the ampere-turns on the armature. With 
this type of machine it is possible to get good regulation (2 per cent. 
at unity power factor and 12 per cent. at 0:8 power factor) even 
with the ampere wires per inch of periphery as high as 1,000. It 
is also possible to employ a flux density in the air-gap as high as 
11 Kapp lines per square inch. 

Ап important feature of the cylindrical type of rotor is that while 
it gives good inherent regulation at ordinary power factors, the 
armature current on short-circuit can be made quite small—that is, 
1:5 times full-load current for the permanent value and about 10 
times full-load current for the instantaneous value.. The low value 
of this current is of importance when we have to design the windings 
to withstand the forces to which they are subjected at the instant 
of short-circuit. 


ГАп abstract of the discussion on this Paper is given on p. 937.— 
Ер. E.J) 


DAYLIGHT . EFFICIENCY; OF ARTIFICIAL 
ILLUMINANTS.* 


BY HERBERT E. IVES. 


Summary.—The author describes two methods for obtaining а mea- 
sure of the approach in colour to daylight of any illuminant. Two 
expressions are obtained for expressing the colour efficiency ; one by 
consideration of the white light available by the use of absorbing screens: 
the second, by consideration of the amount of white light which with a 
spectrum colour would match the light in question. The first is termed 
white light efficiency ; the second, white sensation efficiency. = 

Among students of illumination it is generally agreed that the 
best light for human use is daylight. There has been developed. 
however, no simple means of measuring an artificial light source in 
such a manner that a numerical value can be given to its approach 
in quality to daylight. In other words, there has been no basis for 
estimating the daylight efficiency." The present investigation 
was prompted by the question whether it might not be possible, with 
some of the more efficient illuminants, to imitate daylight by the 
use of properly coloured globes or screens, without lowering the 
resultant efficiency below that of some of the older sources. Know- 
ing the spectral relation of a source to daylight, it 1s à simple problem 
to determine the spectral absorption necessary to reduce the light 
to daylight colour. Knowing the intensity equivalent of the diffe- 
rent colours of the spectrum, it is possible to determine the loss in 
intensity due to the use of the coloured absorbing screen. The ratio 
intensity of available white light 
"total intensity of source 
illuminant's efficiency with regard to colour. The results of apply- 

| ing this idea to a number of the more prominent artificial illuminants 
| ате here given. Two methods are developed; the first method 
(suggested above) by a discussion of absorbing screens, applicable 


offers itself as a measure of the 


coils, which were necessary to keep up the voltage on load, shall not Abstract of an article in the “ Bulletin of the Bureau of Standards.” 
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to sources with а continuous spectrum, and giving the actual avail- 
able non-selective white light ; the second method, by means of the 
primary colour sensations, applicable to both selective and non- 
selective sources, and giving the amount of white sensation, in 
general only partly or not at all available. 

First Method, —The first step is the determination of the spectral 
relationship of artificial sources to daylight. For this purpose is 
available the work of E. L. Nichols on average daylight in terms of 
the acetylene flame.* Measurements of several illuminants, gas, 
glow lamps, &c., are given in the Paper referred to. The lamps 
are not, however, specified according to watts per candle, and the 
Welsbach mantles are not classified according to cerium content ; 
the present author, therefore, thought it worth while to make spectro- 


photometer measurements, against acetylene, of carbon, tungsten, |. 


and other glow lamps at the exact watts per candle at which each 
is rated for commercial comparison, and of a Welsbach mantle whose 
cerium content is known. The measurements were made with a 
Lummer-Brodhun spectro-photometer, a tungsten lamp being used 
as a comparison source, and measurements were carried to 0:674 in 
the red and to 0-424 in the blue. The results of these measure- 


ments are given in the Paper in the terms of acetylene and in terms 


r 


of average daylight. 


— 
T 


2 
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0:49 | 
UNT OF SPECTRA OF VaRIOUS LIGHT 


Fid. 1.—CURVES SH 
SOURCES WHI $: -—- TO LEAVE WHITE LIGHT. 
(The numbers iu nants set out in the Table herewith.) 


If we plot as curves the latter data the lowest point of all the 
curves is found to be in the blue. In order, therefore, to determine 
the appropriate absorbing screens, these curves must be drawn with 
& point in the extreme blue made equal to unity. А point should 
be chosen of as long а wave length as possible without too great а 
loss of blue light. In the present Paper the equality point has 
been taken as 0-424. When screened from this point, the deficiency 
in blue sensation of anv of the ordinary sources is less than 2 per 
cent. А different choice of equality point will, of course, lead to 
numerically different results, а matter to be treated again in the 
discussion of the second method. In Fig. 1 the data are plotted on 
this basis. The area of each curve above the shaded area represents 
the portion of the illuminant's spectrum which must be removed by 
absorption to reduce it to identity with the daylight spectrum. 
The coloured glass to effect this is one whose transmission is the 
reciprocal of the ordinate of the curve in question at each point. 


* Transactions” of the Illuminating Engineering Society, May, 
1908. 


Having obtained the properly coloured glass to effect the absorp- 


tion, we now wish to know the intensi:y value of the resultant arti- 
ficial daylight. 
unscreened source. "We do this by considering the intensity value 
of the different spectral colours, and the resultant loss in total 
intensity when the various portions of the spectrum are reduced in 
the proportion indicated above. 
The shaded area represents the spectrum of white light expressed 
in terms of luminosity ; it is, in other words, the sensibility curve of 
the normal eye referred to white light.* The areas inclosed by the 
outlined curves and the axis of abscissz are the resultant of increasing 
the ordinates of the sensibility curve in the proportion indicated by 
the curves of Fig. 1. 
proportional to the intensity of the unscreened sources, the shaded 
area to the intensity of the white light remaining after screening.. 
The ratio: of the shaded to the unshaded area is given in the table 
and is an indication of the loss in efficiency which may be expected 
upon producing artificial daylight by the use of coloured absorbing 
screens. The figures also lend themselves to giving a value to a 
light source considered from the standpoint of its approach in colour 
to daylight. 
light efficiencies," as is here done. 


This we, shall compare with the intensity of the 


The method is indicated in Fig. 2. 


The areas of the outlined curves are therefore 


They may, in fact, be called the daylight or white 


Colour Sensation Values, White Sensation and White Light Efficiencies. 


‘White | White! 


Sour | Sensations. Lumi- sensa-| sensa- | White 
а | nosity.| tion. | tion | 08} 
| Red. Green. | Blue. УА ей; | °З 
Glow lamp (485 
сухане рет op). | 405 30 138 | 441 | 13-7 | 31-0 | 193 
ow lamp (3-75 | 
Glan in рег ер)... 459 | 394 | 1&7 | 435 | 145 | 334 | 212 
ow lamp metal- 
lised 31 w. p. ep) 44-8 | 39-7 | 15-5 | 429 | 153 | 35-8 | 24-6 
antalum lamp (2-6 ! 
е n c.p.)...| 442 ' 39-8 160 | 426 | 15:9 | 37:3 | 263 
ngsten lamp (1:56 
watts per с.р.)... | 42:8 | 39-1 | 18-1 | 4155 18:0 | 48-5 | 33-2 
Acetylene eae 40-8 | 38-3 20-9 | 40-1 20-7 | 51-7 | 420 
elsbach mantle | 
(1% cerium) 374 378 248 | 37-4 245 | 665 | 50-5 
Mercury arc ......... | 22-4 2836 540 230 18:0 | 78-8 0 
| 333 333 333 333 | 100 | 100 


Average daylight... 33-3 


If the results are applied to the electric glow lamps in combination 
with their energy consumption they give the following white light 
watts per candle 


White light 
watts per c.p.- 
Carbon glow lamp (4:85 watts per c.p.) .................. 25-1 
Carbon glow lamp (3:75 watts per c.p.) .................. 17-7 
Metallised glow lamp (3:1 watts per e. p.) 12-6 
Tantalum (2-5 watts per e. p. eere 9-5 
41 


Tungsten glow lamp (1-56 watts per c.p.).................. 


This method of obtaining efficiency in terms of daylight, namely,. 
by the use of coloured absorbing screens, is of more practical than 
scientific interest. Moreover, it gives the value zero to selective 
sources, where by selective source is meant one of the type of the 
mercury arc whose spectrum consists of bright lines with no continu- 
ous background. Selective sources, however, actually excite all, 
three primary colour sensations, giving some sensation of white. 
The attempt to find а method applicable to such sources has led to 
a second, method of finding colour efficiency, namely, the method of 
colour sensations. 


Second Method.—Any colour can be matched by a mixture of 
white light and one ray of the spectrum. The intensity of this 
white compared with the intensity of the coloured source gives a 
white light efficiency which is obtainable with all types of selective 
and non-selective sources. We may imagine this accomplished 
experimentally in the following manner: Given a standard white 
light, let the intensity of the source in question be measured against 
the standard, say with a flicker photometer or by some other method 
independent of colour difference. By means of a spectroscopic 
device, superpose on the white light coloured light from a narrow 
region of the spectrum. Alter the intensity of the white and the 
wave-length and intensity of the spectral light until a visual match 
is obtained for both colour and intensity. The ratio of the intensity 
of the white used in this match to the intensity of the source is a 


* Abney, * Phil. Trans. Roy. Soc.,“ 193, p. 286, 1900. 

t Abney, “ Colour Measurement and Mixture,” Chapter XIII. The 
only exceptions are furnished by colours of purple hue, in which the 
green sensation is smaller than either the red or the blue. 
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‘white light efficiency independent both of the character of the source 
and of any arbitrarily chosen equality point." The experimental 
difficulties in the way of carrying out the procedure as outlined are 
great, chiefly because of the difficulty of producing а white light 
‘standard. The whole process may, however, be carried out in- 
directly by means of the colour sensation curves of the normal eye, 
as determined by Kónig. These curves, as modified by Exner, are 
reproduced in Fig. 3.* They show the amounts of each of the 


0°7и 
—Excess or COLOURED LIGHT IN Various LIGHT SOURCES. 
(Represented in terms of luminosity.) 


0-4 0*5 0*6 
Fic. 2. 


primary sensations—red, green and blue—which are excited by 
the various portions of the spectrum. They are drawn, according 
to the usual convention, with the three areas equal for white light. 
White then being equal excitation of the three sensations, all other 
colours can be expressed in terms of the relative proportions of red, 
green, and blue sensation. | 

In order to apply the method it is necessary to know the sensation 
values of а colour, and the luminosity values of the three sensations. 
"To obtain the sensation values of a colour two procedures are open. 


ишчи 
LL INL LA 
ERN 


Sensibility. 


Wave-length, 


Fic. 3. 


If spectrophotometric measurements are available, the sensation 
values may be obtained by multiplving the sensation curve ordinates 
at each wave-length by the spectral intensity of the colour as com- 
pared with the standard. A second method is to measure the colour 
by means of a colour-mixing instrument, the sensation value of whose 
colours are known. In the present investigation the sensation 
values were obtained by applying the spectrophotometric values 
obtained above to the sensation curves, As to the luminosity values 


„Sitzungsberichte der Akademie der Wissenschaften," Wien, III., 
p. 857, 1902. 


— az 


DAYLIGHT 


! 


: Pohl. 


of the sensations, Abney has determined that for sunlight the values 
are :— 

Red. Green. Blue. 

65-78 33-83 0-44 ( = 100-00) 
These values are used in the present Paper on the assumption that 
they will be substantially the same for average daylight. To illus- 
trate the method of procedure, the work for acetylene is given by 
the author in full. Comparison of the efficiencies obtained in this 
way with those from the first method shows that in every case the 
second efficiency is higher than the first. The two kinds of white 
light efficiency or colour efficiency may be conveniently designated 
as white sensation efficiency " апа white light efficiency," the 
first being always larger than the second. Values for these are given 
in the table herewith. 

As to which of these efficiencies it is preferable to use, from a 
purely scientific standpoint, the white sensation efficiency is pre- 
ferable, because of its universal application and independence of 
arbitrary screening point. The white light efficiency, however. 
furnishes information of importance in the consideration of artificial 
illuminants, namely, on the merits of a source for the purpose of 
illuminating coloured objects. А method to include both values 


4 5 .6 u .4 .5 .6 .7д.4 .5 .6 .7д.4_ .5 .6 ти 
MERCURY ARG WELSBACH TUNGSTEN CARBON . 


ЖХ CERIUM !4 МАТТ" 


Rectangles = Intensity of white light sensation, 
Shaded portions= Intensity of non-selective white light available by screening from 0124. 
Speetral hue of lights shown by vertical lines and scales, 


Fic 4. 


would be superior to either alone, and an attempt to do this graphic- 
ally is given in Fig. 4, in which some of the results of the table are 
embodied. The rectangles indicate the white sensation efficiencies 
of the several sources, the shaded portions of the rectangles the white 
light efficiencies. The vertical lines and scales give the dominant 
hues. Inspection of the figures will show that they demonstrate in 
а rather striking way the relative qualities of the sources from the 
standpoint of their colour. A light of the second type, for instance, 
is one of bluish hue, of about 80 per cent. white sensation, but a 
source not suited for colour discrimination; a light of the third 
type is one of yellowish hue, with a large amount of available white, 
and therefore suited to colour discrimination. In daylight the white 
sensation and white light areas are identical. 

It is not claimed that this use of the white light efficiency in com- 
bination with the white sensation efficiency will lead to rigidly 
correct or strictly comparable results in all cases conceivable. For 
instance, a source consisting of a large number of bright lines evenly 
distributed through the spectrum would have zero white light effi- 
ciency, although it would be a pretty good light for colour dis- 
crimination. This difficulty could, of course, be avoided by agree- 
ment on the number and closeness of lines which may be considered 
equivalent to a continuous spectrum for purposes of illumination. 
On the other hand, a source containing a large amount of available 
white may have such a spectral distribution as to be of less pleasant 
effect to the eye than one of smaller white light efficiency. This is, 
of course, rather a question of esthetics or physiology than of physics. 
If we confine ourselves to the illuminants dt present in use, this 
combination of the two efficiencies presents the colour character- 
istics of interest to the illuminating engineer more accurately than 
any classification known to the writer, and is, therefore, thought 
worth presenting. 
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SHORT-CIRCUITING OF LARGE ELECTRIC GENE- 


 RATORS AND THE RESULTING FORCES ON 
ARMATURE WINDINGS.* 


BY MILES WALKER. 
(Concluded from page 885.) 


Summary.—The Paper deals with the currents which flow when 

large electric generators are short-circuited. Oscillograph records are 
iven, showing the current which flows when a 5,500 kw. generator is 

ort-circuited at its terminals. The forces operating on armature 
windings are approximately calculated, and the methods adopted by 
various designers to support armature windings are illustrated. The 
phenomena accompanying the short-circuiting of direct-current gene- 
rators and rotary converters are also considered, and oscillograms are 
given showing the current on short-circuit and the voltage rise across 
the circuit-breaker. 

Another type of winding is shown in Figs. 9 and 11. In this case the 
coils are concentric and are placed in 2 or 3 ranges, each phase being 
separated from its neighbour. and, in addition to the insulation on the 
coils, thick insulating blocks can be placed so as to separate all points 


between which a high voltage'exists. This winding has the following ' 


Fic. 9.—WiNDING or 6,000 k. v. A. THREE-PHASE GENERATOR 
(BRITISH WESTINGHOUSE Co.). 


advantages: The part of the coil lying in the slot can be made of 
perfectly straight conductors insulated with mica, or mica and paper 
impregnated and compressed so as to exclude all air from its composi- 
tion. These operations can be much more satisfactorily carried out 
on a straight coil. After the straight part is placed in the slots the 
ends can be connected by connectors which have been previously 
insulated, and the insulation of the joints can be carried out with tape 
and varnish in a thoroughly satisfactory manner. If ever it should 
be necessary to make a repair on the machine, a coil of this kind can be 
taken out of the slot without interfering with the rest of the winding. 
The end connectors, which are subjected to the great forces on short- 
circuit can be made of much thicker material than the remainder 
of the coil, and the shape of the section may be so designed as better 
to resist the mechanical forces. However strong the conductors 
themselves may be, reliance must mainly be placed on strong metal 
clamps to resist forces due to a dead short-circuit. Cuses are on 
record where even the clamps, held by 1 in. studs, have been forced 
out of position and the winding wrecked. 


* Abstract of a Paper read before the Institution of Electrical Engi- 
ns on March 10th, and before the Manchester local section on March 
th. 


935 


Fig. 9 shows the winding of the 6,000 k. v. a. generators built for the 
London County Council, and illustrates well one of the latest methods 
of supporting armature coils. 

Fig. 11 shows the winding of a 2,000 kw. 25 cycle 5,500 volt turbo- 


| generator built by the Brush Electrical Engineering Co. Here the 


clamps are made triangular in shape and held by three studs. Fig. 10 
illustrates a winding by Dick, Kerr & Co. which has been very suc- 
cessful in operation. The winding illustrated in Fig. 12 is of a 
rather different type. Instead of having two or three distinct ranges 
lying in different planes, the coils are placed obliquely and are im- 
bricated one over the other. When secured by suitable clamps 
this winding can be made very strong and satisfactory. 

It is probable that when we come to build machines of much larger 
output and of few poles we will be compelled (in addition to providing 
the strongest clamps possible) to restrict the short:circuit current by 
keeping down the ampere-turns in the field magnet, or by artificially 
keeping up the value of the self-induction of the winding by choke 
coils in series, or increasing the armature leakage by employing slots 
with semi-closed mouths and very deep lips. 

In designing the winding for а turbo-alternator the folowing con- 
siderations must be kept in view: (1) The insulation is of the first 
importance. and nothing must be introduced which will cause а 
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Fic. 10. -ARMATURE WINDING OF THREE-PHASE GENERATOR WITH Ex- 
TRRNAL CLAMPs (Dick, KERR & Co.). 


surface creepage, even after the winding has become dirty. (2) There 
must be plenty of space left for the circulation of air. (3) The con- 
ductors themselves must be sufficiently stiff to resist the forces 
which come into play between clamps. (4) The clamps must be 
sufficiently close together, and sufficiently rigid, to resist the 
enormous forces which come into play on short-circuit. (5) It is 
desirable, if possible, to arrange the coils so that one can be taken 
out without disturbing the rest of the winding. (6) Where the 
machine isof such a size that the forces on the coils would be so great 
as to endanger the windings some device must be introduced to limit 
the current in case of an accidental short-circuit. 


DIRECT-CURRENT GENERATORS. 


W When a dire-t-current generator running at full voltage is short- 
circuited at its terminals the current at first may reach an enormous 
value, but as the poles become weakened by the cross-magnetising 
effect the current falls. T This is particularly so in the case of a shunt- 
wound generator. The harm done has mostly been confined to the 
breaking of shafts, the leaping of cables from their supports, in the 
flashing over and burning of the brushes and commutator, and in 
the breaking down of insulation in the various parts of the system. 


E 
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]t is not often that the armature winding is injured, because the 
current is divided up between а number of parallel paths, and the 
armature coils in the end windings lie close against one another, and 
cannot be moved very far by the attractions and repulsions which 
occur. Sometimes cables irregularly coiled on the test plate will, 
under the action of these enormous currents (and possibly also from 
the action of opposing currents induced in the test plate), spring up 
into the air like snakes, and may easily lead to other accidents. 
Flashing over between the brushes of direct-current generators 
and rotary converters in the event of a short-circuit seems to be due 
to the failure of the machine to commutate the excessive load, or else 
to the rise of pressure which occurs when the circuit-breaker opens. 
The latter effect is sometimes made worse by the peculiar properties 


Fic. 11.—TRIANGULAR CLAMPING BLOCKS ON WINDING ОЕ 2,000 KW. 
26-cYCLE 5,600-voLT GENERATOR (BRUSH ELECTRICAL ENGINERRING Co.) 


of the are which occurs on the circuit-breaker. Steinmetz has shown 
that when the capacity and self-induction of the circuit in series with 
an open arc in air have certain values the rise in pressure may be 
measured in thousands of volts. In one case the circuit-breaker on 
a feeder supplying the North-Eastern Railway opened on a short- 
circuit occurring on the line, and the self-interrupting property of the 
arc in air of which Steinmetz speaks was so effectual and sudden that 
the current in the feeder arced across from a stud on the back of the 
switchboard through a distance of 4 in. over a dry marble surface. 
Unfortunately, it is very difficult to make the phenomenon occur when 
we wish to experiment upon it. А generator or а rotary converter 
of large capacity seems to be necessary to produce the effect 


Stator T 


The Underground Electric Railways of London kindly put at E 


disposal of the British Westinghouse Co. an 800 kw. 600 volt rota 

converter in Baker-street sub-station for the purpose of quK зыга 
ing on this phenomenon. Аї 2,750 amperes, 5,800 amperes and 
8.000 amperes nothing remarkable happened. Fig. 13 shows the 
general form of the curve drawn by a current of 7.000 amperes 


maximum as it is broken by the circuit-breaker. It shows that when. 


the ‘knife switches were closed the current rose so quickly that in 
106 Second it hed reached 3.000 amperes. and in 0-008 second it had 
reached substantially its full value of 7.000 amperes. It remained 
almost constant for about |, second. and then. as the circuit-breaker 
opened, it was gradually reduced to zero. The whole time from the 


closing of the knife.switches to final breaking was only 0-14 send. 


> - 


The voltage curve V, gives the pressure across the circuit-breaker- 
The scale is too small to see any rise in voltage until just as the cur- 
rent dies to zero, when there is a rise which is roughly estimated at 
300 volts. 'The most interesting curves, however, were obtained 
when the rotary was short-circuited through 270 ft. of feeder cable, 
consisting of 61/12s. S. W. G. wires. Fig. 14 shows the result of this 
experiment ; the maximum current reached was 14,000 amperes. 
The current rises very suddenly, and the small vibrations at the 
beginning of the curve correspond to the frequency of the slots in the 
rotary converter, and are probably caused by the sparking on the 
rotary. The way in which the current falls to 10,000 amperes after 
obtaining its maximum, and then rises again in jerks to 14,000 


Knife switch Current 
closed broken 
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Current Scale: 1 in. = 25.000 amperes. Volts Scale: ў 1n. — 1,750 volts. 
Time Scale: 18°75 in. = 1 second, 
Fic. 13.--Osc1LLOGRAPH RECORD ОЕ CURRENT IN LINE AND VOLTAGE 
ACRoSs BREAKER WHEN AN 800 kw. Rotary IS SHORT-CIRCUITED THROUGH 
A Low RESISTANCE. 


amperes, is rather remarkable. These fluctuations are probably due 
to commutating conditions controlling the length of arc on the com- 
mutator. in that way affecting the voltage. It will be seen that the 
current crosses zero and goes to а negative value, the maximum of 
which is beyond the margin of the film. It then crosses zero again 
and goes to a positive value of 250 amperes. It then goes negative 
again, forming an oscillation which has a frequency of about 0:0016 
second. It then goes negative. and after certain fluctuations falls 
to zero. This oscillation of the arc is extremely interesting, and it is 
conceivable that with certain values of self-induction and capacity in 
the circuit. combined with the blowing-out action of the air arc which 
Steinmetz has described, it might give rise to very high rises of pres- 


Knife switch Current 
closed broken 
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Current Scale: } in. = 25,000 amperes, Volts Scale : 1 ip. = 1,750 volte. 
Time Scale: 15775 in. = 1 second, 
Fic. 14.—OsciLLoGRarH RECORD Of CURRENT IN LINE AND VOLTAGE 
ACRO:S BREAKER WHEN AN 800 Kw. Rotary is SHORT-CIRCUITED THROUGH 
A SHORT LENGTH OF FEXDER. 


sure on the circuit-breaker. It will be seen, however, from curve V, 
that the voltage rise on the circuit-breaker is not. more than 500 volts. 
There is, however. an oscillation of voltage which is exactly timed 
with the oscillation of the current. The experiment shows that unless 
the self-induction and capacity have such values as to give to the 
circuit а natural period of vibration which is in some way related to 
the peculiar operation of the arc, no serious rise of pressure occurs, 
even when a very large current is broken. 

[An abstract of the discussion on this Paper is given on p. 937. 
— Ep. E.) 


ELECTRIC DETECTOR FOR ELECTROMAGNETIC 
WAVES.* 


BY E. M. WELLISCH, B.A. 


During a series of experiments with an ionisation chamber contain- 
ing two parallel aluminium electrodes at a distance from one enother 
of 2 cm., one of the electrodes being connected to a source of potential, 
and the other to a Dolezalek electrometer, it was observed. that, when 
the gaseous pressure and the electric field were so chosen that the gas 
was on the verge of breeking'down, & very feeble discharge from a 
Rontgen ray bulb placed in the neighbourhood. wes sufficient to 
produce en exceedingly lerge deflection of the electrometer needle. 
Further investigetion of this electric charge produced. within the ges 
showed, however. thet the determining cause of the deflection lay 
not in the revs issuing from the Róntgen bulb, but in the electric 
osciletions set up by electric waves proceeding from the induction, 
coil which worked the bulb. 

Several forms of ionisation chambers were then used, Pad. each of, 


them proved sensitive єз detectors-of extreneous electric waves, The 


accompanying diegrem represents the scheme of -connectidns 
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»Abstract of a | Pape r read be fare the Cambridge Philosophical Society; 
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employed in one of the trials. In this case the detector consists 
of a glass tube T (about 4 cm. in diameter); the electrodes were 
two parallel aluminium discs (each 2 cm. in diameter) at a distance 
apart of 1 em. The tube wes connected to а Tópler mercury pump 
and а MacLood gauge so thet the pressure of the gas (dry air) could 
be adjusted and measured. In the diagram, B represents the battery, 
one of whose poles is carthed, E the electrometer, R a high resistance 
(consisting of conducting glass) shunted across the electrometer, Ca 
variable capacity, and L a variable self-induction. The object of 
the high resistance, R, was to cause the needle to return quickly to its 
zero so that any succeeding impulse might be readily detected. 

The effect of an extraneous clectric impulse is probably to set 
up electric oscillations in the circuit including the vacuum tube ; 
the electric force in these oscillations, when superposed on the 
electric field in the tube, may then suffice to produce a discharge 
in the gas. It is important to notice thet this discharge need not 
be, and in most of the cases investigated was not, luminous; its 
occurrence is manifested mercly by gelvanometer or electrometer 
deflection. In this respect the present differs from Zchnder's Trigger 
Tube“ in which the induced electric oscillations precipitate an 
electric discharge from an auxiliary battery, and thus produce 2 
glow in the tube. Another method for detecting electric waves 
which depends upon the same principle is that duc to Boltzmannf. 
In the Fleming oscillation valve induced electric oscillations are 
detected by their ability to impart unilateral conductivity to the 
space between & cold cylinder and a hot carbon filament, the con- 
ductivity being due to the negatively charged corpuscles emitted 
from the heated carbon under the action of a directional electric force 
in the oscillations. | 

Comparative tests have been roughly made with the electric 
detector. and an iron filings coherer, and have proved quite favour- 
able to the former; о short period electrometer (the string electro- 
meter) seems especially suited for use in connection with the present 
form of detector. It was observed also that in ionisation chambers 


such as those described, distinct deflections would occur under certain 
conditions of pressure and voltage in the absence of any electric 


waves produced by the induction coil. It is reasonable to suppose 
that these deflections are due also to clectric oscillations set up in the 
circuit including the detector. The writer is making further experi- 
ments with regard to these oscillations, especially with the object of 
determining their origin. | 


DISCUSSION ON LARGE ELECTRIC GENERATORS. 


At the meeting of the Institution of Electrical Engineers on 
March 10th, two Papers were read by Mr, Miles Walker, deal- 
ing respectively with the short-circuiting of large electric 
generators and the design of field magnets for large turbo- 
alternators—abstracts of these Papers will be found elsewhere 
in the present issue. In view of the interest taken in the 
Papers it was found necessary to adjourn the discussion. We 
give below an abstract of the remarks of those speakers whe 
took part in the discussion last week. 

Mr. W. A. CHAMEN, in opening the discussion, said that he was par- 
ticularly interested in the two Papers because he had a 3,000 kw. alter- 
nator designed by Mr. Miles Walker, with which they had had noserious 
trouble, although it had been short-circuited two or three times. Не 
thought that spoke volumes for the machine, particularly as he believed 
it was the first two-pole alternator of 3,000 kw. capacity to run at 1,500 
revs. per min. "There were plenty of cases of four-pole machines, but he 
had not been able to find any other two-pole machines of that size. Аз 
the author remarked, the strains in a two-pole machine were very great. 
The inch studs holding the clamps had been bent in various directions, 
and the coils themselves had been pushed out of place, but no breakage 
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of the insulation had happened. Of course, something further was re- 
quired, but he felt assured that Mr. Miles Walker, after the most careful 
investigations he had evidently made, would succeed in preventing even 
these movements. Another interesting point in the Paper on short- 
circuiting was in regard to leaping cables. This carried him back to what 
had happened some years ago with some underground mains consisting 
of bare copper strips supported on insulators about l yd. apart. He had 
laid many lead-covered cables loose on brackets and did not fix them at 
all He had never had any movement of the cables, probably because 
they were all concentric. He had never investigated the surging effect 
on breaking a continuous current, but he had reason to believe in its 
existence, and in this connection instanced the breakdown of a cable at 
ош» when current was suddenly switched off and the polarity re- 
versed. 

Prof. SiLvaANUS P. THoMPsoN thought the present Paper, like that read 
recently by Mr. Hope Jones, showed what a valuable tool of research 
in every branch of electrical engineering the oscillograph had proved 
itself to be. Thanks to the oscillograph, they knew more of what hap- 
pened on short- circuits than they did previously, and, knowing what 
happened, they had the best means for preventing accidents due to such 
short-circuits. He remembered discussing years ago, ih connection with 
the old station of the City of London Electric Lighting Co., the break- 
down of some of Mr. Mordey's earlier form of alternators, and expressing 
the opinion that the forces acting on the conductors on short-circuit 
showed that the short-circuit current was 20 or 30 times full-load cur- 
rent. That opinion was hotly disputed at the time, it being shown that 
the normal short-circuit current of these machines was only two or three 
times full-load current. . Experiments proved this, and he had never 
been able satisfactorily to explain in his own mind the discrepancy until 
he saw Mr. Miles Walkers Paper, from which it was evident that the 
demagnetising effect of the short-circuit current had not time to come 
into play during the first moments of short-circuit. ` He disagreed with 
the author in the second Paper in his use of the term output” as 
applied to the field magnet. Output " was surely a quantity expres- 
sible in kilowatts ; but the author did not mean that at all. He meant 
the effect, or duty, one could get with the magnet. It was no small gain 
to be able to increase the specific loading of the armature in the way the 
author had done. One was accustomed in ordinary construction to say 
that the output limit for a specific load on an armature was something 
of the order of 600, or possibly 650, ampere-wires per inch of periphery. 
Now, however, they could go up to 1,000 ampere-wires, and were told 
that was not the limit; at the same time there was not such distortion 
or demagnetisation as to make the machine regulate badly, even when 
the ampere-turns per pole of the field magnet were not more than 12 
times the ampere-turns of the armature at full load. If that was really 
due to the form of rotor which the author preferred and to the compen- 
sated winding, then it marked a real advance. The author had empha- 
sised, and quite rightly, the importance of not having ripples in the 
E.M.F. wave. Why should there be any ripples, provided one took 
advantage of what was perfectly well known—that even comparatively 
strongly marked ripples might be smoothed out by having the slots in 
the armature skewed, so as not to be exactly parallel with those in the 
rotor? He recognised that it would add to the cost of construction of 
very small machines, but it would get over all ripple troubles. 

Mr. Н. M. Новалкт said that the author had referred to tests on two 
machines. In the first the magnet poles were solid, and the exciting 
current, instead of rising at the instant of short-circuit, decreased at 
first; whereas in the case of the second machine, which had laminated 
magnet poles, the exciting current increased at the moment of short- 
circuit. He (the speaker), had once tested six 5,000 kw. machines for the 
sudden short-circuit effects. The pole shoes were laminated, but the 
magnet cores were solid, nevertheless the current in the exciting circuit 
increased from the instant of short-circuit. He had suggested, as de- 
scribed by Mr. Punga on p. 767 of THE ELECrRICIAN for August 31, 
1906, that the stresses on short-circuit could be decreased by including 
in the field circuit a cut-out to operate when the current reached, say, 
50 per cent. more than normal exciting current. The 5,000 kw. machines 
which he had tested were of interest, because the tests were carried out 
in 1904, whereas most of the disastrous exneriences as regards the sudden 
short-circuit stresses had occurred during the last few years, and there 
was a general impression that the phenomenon was not known very many 
years ago. It was interesting to notice that the specification for which 
he tested the machines contained a clause reading as follows: The 
generator, when running at full speed and rated load, shall be able to 
withstand a short-circuit at its terminals without displacing its windings 
or occasioning any other mechanical injury in any part of the generator.“ 
The machines passed the test perfectly, but the construction had been 
intelligently designed, and carried out with the object of avoiding any 
such occurrences, the possibility of which was already then well known 
to the purchasers. At the time it was so interesting to him that he and 
Mr. Punga wrote an article, published during 1907 in “ Elektrische 
Kraftbetriebe und Bahnen," fully describing the phenomena mentioned 
in Mr. Miles Walker's Paper. Oscillograph tests were made on the 
ripples; but what at that time appeared remarkable was that it took 
some 20 to 40 seconds for the current to fall from its initial value down 
to the normal short-circuit value of some three times the rated full-load 
current. 

Mr. J. S. S. Cooper remarked that the problem of adequately support. 
ing and clamping the windings to resist the shocks due to faulty switching 
or to accidents in the distributing system had risen to its present pro- 
minence only since the advent of large turbo-alternators. In the design 


of a winding, the first controlling factor was the shape of the slot. Many 
windings were only suitable for open slots; but semi-closed slots had. 
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many advantages too valuable to be easily abandoned. Fig. 19* in the 
Paper showed a winding which had proved very satisfactory for use with 
such slots. An easily clamped winding suitable for open slots had been 
introduced by the American Westinghouse Co. It was an involute 
winding in one tier, with all coils alike, and as there was no spacing 


Fic (77). 


between different phases the coils must be insulated for full voltage. The 
coils were made in halves, and were dropped in the slots and secured in 
the usual way by wedges. "The half coils were then connected up at the 
outer ends. The whole was very flat and compact, and was very easily 
held by the simple radial clamps. The bolts were quite short, a feature 


that added considerably to the stiffness of the winding as a whole. As 
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to the second Paper, if it was desired to cxtend as far as possible the out- 
put for high speeds, mechanical strength was of first importance. The 
laminated type of rotor shown in Fig. 6t was an integral piece from the 
pole surface to the shaft. Other designs often embodied the dovetailing 
and keying on of either poles or pole-tips. While entirely satisfactory 
machines had been built with these methods, it was obvious that such 
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machines must reach а mechanical limit sooner than those in which there 
were no joints to pull asunder. Another jointless construction was the 
forged steel field, of which: an example was seen in Fig. 3f of the Paper. 
This type had recently been extensively developed by the American 


* Fig. 9 of our abstract on p. 935 of the present issue.—Ep. E. 
T Fig. 6 of our abstract on p. 931.—Ep. E. 
$ Fig. 3 of our abstract.— Ер. E. 


Westinghouse Co. With large sizes it was too big to forge the shaft in 
one piece with the rotor, and for four- pole fields the construction shown 
in Fig. (a) herewith was adopted. The field was in two halves, each 
forged in one piece with half of the shaft. The two were registered 
together by a spigot, and held by three large bolts running through the 
face of each pole. In other cases the central portion of the field was in 
one piece, to each end of which was bolted a short length forged with one 
end of the shaft. In a two-pole field the shaft interfered seriously with 
the space available for winding. This was seen in Fig. (b) herewith, 
where the shaded area indicated the part of the field that could be wound. 
If the shaft could be removed the winding might be extended over the 
space between the two shaded areas. He described how this result could 
be obtained in an arrangement whereby the winding was sunk in machined 
slots and carried right across the centre, as seen in Fig. (c) herewith. 
After this part was wound, thc bronze flanges which carried the shaft 
were fastened to either end of the field cylinder by massive screws, 
four in number, placed in the field facc where the winding did not extend. 
In the case illustrated, the shaft ended in a boss, which was machined 
up very much like a huge bevel wheel with dovetailed teeth, and round 
this was cast the bronze flange. In other cases the flanges had been 
shrunk or pressed on the inner ends of the shaft. The rigidity of this 
bold construction was shown by the fact that in running up to a speed of 
3,000 to 3,000 revs. per min. the first critical speed was never reached. 
Machines of the type shown had now been built with an output of between 
2,000 kw. and 3,000 kw. at 3,600 revs. per min. This, of course, bad 
never been approached by European makers, but it was only fair to say 
that in general this type made a larger machine for a given output than 
did the laminated smooth-core type of field advocated in the Paper. 
The method of compensation due to Mr. Walker, and described in the 
“ Journal” (Vol. XXXIV., p. 402) had proved eminently well suited for 
use in turbo-alternators. Although on ordinary loads it was found that 
there was no need whatever for special regulating devices, this result was 
achieved without making a short-circuit any morc dangerous than in the 
case of a rather poorly regulating machine. The compensation was also 
instantaneous, a result not to be attained with outside regulators. One 
of the machines illustrated was now installed in a large station, together 
with machines of standard type, with which it ran perfectly in parallel. 


The discussion was then adjourned until March 17th. 


The following is an abstract of the discussion which took 
place on the 8th inst. at the meeting of the Manchester local 
section in connection with Mr. Miles Walker's Paper on 
“ Short-circuiting of Large Electric Generators“: 


Mr. M. В. Етер said he was very glad indeed to have had the oppor- 
tunity of listening to a Paper for which he had waited some years. In 
1906 he had read a Paper in which reference was made to short-circuits 
on the Chelsea alternators. "The troubles appeared to have been success- 
fully overcome, as the machines had now been running for four years 
without further damage. It was interesting to consider where the 
destructive energy came from, as it did not necessarily come from the 
turbine. The author had divided this energy into two components, an 
alternating-current component and a continuous-current component. 
Evidently the continuous-current component was already stored in a 
magnetic state in the alternator, and this energy had to be dissipated 
in some way or other. The magnetic energy stored up in the alternator 
was а good many foot-tons. In regard to capacity effects, the curves 
in Fig. 8 of the Paper were very interesting, owing to the very fine ripple 
which occurred at the peak of each half wave; these ripples seemed more 
prominent on the upper half waves than on the lower. In 1903, whilst 
engaged in making oscillograph tests on inductive circuits, the speaker 
was considerably puzzled on obtaining some very irregular curves as the 
result of placing a transformer in the circuit in order to vary the self- 
induction. This irregularity was found to be due entirely to the capacity 
of the windings of the transformer. 

Mr. W. Cramp had little to say regarding the means employed to pre- 
vent the tremendous forces bending end connections, but referred to 
suggestions in the Paper for minimising the forces set up by reducing 
the short-circuit current. There was very little difference between short- 
circuiting a generator and applying an E.M.F. suddenly to an inductive 
circuit. In the latter case expressions were obtained similar to those 
found in the Paper, and, if considered closely, it would probably be found 
that the maximum possible current which could flow when the worst 
conditions were considered, and with a circuit of constant permeability, 
was about twice the normal current of the circuit. The author had 
spoken of 10 times the normal short-circuit current, from which it fol- 
lowed that the great rush was due to the varying permeability accounted 
for by eddy currents, and the fact that the field magnts revolved in front 
of the coils. lf the two terms of the mathematical expression were con- 
sidered, it would appear that the current in excess of twice the normal 
short-circuit current could only be due to variations in the exponential 
term, which would then represent a line far from straight. "Towards the 
end of the Paper there was a suggestion that to get rid of the great forces 
the self-induction of the circuit might be increased. He asked the author 
if, from the considerations in the Paper, putting extra self-induction in 
cireuit, so far from actually decreasing the current rush, might not in 
certain cases even tend to increase it, and whether it would not be better 
to try and render the permeability of the circuit more constant by non- 
salient poles, lower saturation and a smaller flux per pole. Frequency 
would also have a great effect in determining the maximum value of the 
rush; the higher the frequency the greater would be the initial rush of 
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current, according to theory. Would the author explain the reason why 
the initial rush was thought to be smaller with higher frequencies, and 
wherein lay the discrepancy between theory and practice? There was 
another consideration which appeared to have been left out of the Paper 
altogether, and that was the effect of the other two phases which were at 
the same time short-circuited. Would not the three phases when short- 
circuited produce a single synchronously rotating reaction with the field 
due to the exponential current (if such a term might be employed) 
superposed thereon ? 

г. E. W. MaARCHANT referred to armature inductance due to slot 
leakage. The effect of armature reaction proper had no time to pene- 
trate into the rotor at the first instance of short-circuit because of the 
eddy currents induced in the rotor core. Some time ago Mr. Catterson- 
Smith and the speaker made some tests on two 2,000 kw. turbo-alter- 
nators at Liverpool, the object of the experiments being to investigate 
the triple frequency currents that flowed through these machines when 
connected in parallel. The machines were star wound and were rated 
at 200 amperes per phase, and the triple frequency current was nearly 
60 amperes in the neutral line between the machines. The results of the 
tests were published* in August, 1909, and a very simple method of 
determining the slot leakage was also given. If the magnetising effects 
of the triple frequency currents were worked out for a three-phase 
machine, they would be found to balance each other as far as armature 
reaction was concerned. Calculations were made by analysing the 
P.D. wave во as to determine the magnitude of the triple frequency 
component of the P.D., and the result gave a value for the self-induction 
per phase of 0-0037 henry, or a reactance of 1-17 ohms. The generators 
were star wound for a line pressure of 6,000 volts, and the short-circuit 
current would therefore be 2,960 amperes, or approximately 15 times 
the full load current. The results corresponded fairly closely with the 
figures given by the author, although it was to be remembered that the 
estimate made assumptions which were incorrect. For example, the 
saturation of the iron would be much greater when the short-circuit 
current passed, and the inductance would therefore be correspondingly 
diminished. The eddy current effect mentioned by the author as tend- 
ing to increase the apparent impedance of the armature coils would be 
taken into account by the above method of determining slot reactance, 
although the triple frequency of the testing current would tend to impair 
the accuracy of the result. All estimates of this kind were very approxi- 
mate, and it was remarkable that the calculations agreed so closely with 
the tests. The second point to which he wished to refer was the time 
taken by the armature reaction to penetrate into the rotor core. The 
author had mentioned that it took about one second bcfore the exciting 
current in the main exciting circuit fell from 70 to 20 amperes due to 
armature reaction. This statement reminded the speaker of experi- 
ments described by the late Dr. John Hopkinson, who worked with an 
iron core 11 іп. in diameter. The core was wound externally with an 
exciting coil, and а number of ballistic coils were embedded in the iron, 
the coils being of varying diameters. The smallest coil, placed at the 
centre of the core, was not affected until 20 seconds after the closing of 
the main circuit. With large masses of iron the time taken for any 
change in the state of magnetisation to penetrate was very much longer 
than was generally believed. 

Mr. С. W. WORRALL said the variation in the period of the wave noted 
by Mr. Field was sometimes due to a variation in the speed of the oseillo- 
graph drum. Although he had not the slightest doubt that due precau- 
tions were taken to use the oscillograph at the critical damping tem- 
perature, the little peak which occurred just after switching on was 
characteristic of an under-damped instrument. The author's experi- 
ments applied to short-circuits following open circuit conditions. The 
results following short-circuits after full-load conditions would probably 
be different. In the first place, the rate of change of current imme- 
diately following short-circuit would be influenced by the rate of change 
immediately preceding it, for any change in the rate of change of current 
was opposed by the inductance, hence, the steeper the current wave at 
the instant of short-circuit, the greater would be the rush of current 
which followed. Secondly, the phase of the current in oscillation, 
to the P.D. wave on load, would influence the short-circuit. Still, a 
third way in which the load current would influence the short-circuit 
current was the magnetic condition of the armature at the time of short- 
circuit. The influence of the armature capacity on the higher harmonics 
was shown by the distortion of the wave in Fig. 6 of the Paper. in which 
case the capacity was not sufficient to produce resonance; but if the 
short-circuit occurred at the end of a long length of cable, resonance 
might easily take place, and the higher harmonics in the short-circuit 
current wave might be of even greater magnitude than the wave of 
fundamental frequency. The author had only referred to hard wood 
clamps for the armature coils; sometimes sheets of mica sewn in canvas 
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so well supported as in a turbo- generator, but also deform the stator to 
such a degree as to cause the rotor to foul the stator and do serious 
damage. The heavy forces coming into play at the moment of short- 
circuiting—that meant, at the moment when the armature reaction tried 
to wipe out suddenly the magnetic field —were comparable with the bi 
electrical forces produced when a field current was suddenly switched off. 
The great damage done in cases of short-circuit was sometimes due to the 
generation of high voltages at the moment of high current. It was not 
true that in a short-circuited winding no measurable voltage could exist. 
In the case of three-phase star-connected generators, for example, the 
three terminals of which were short-circuited, a considerable voltage 
might exist between the star point and the short-circuited point. In 
direct-current machines which were short-circuited, quite unexpected 
changes took place. The general opinion was that a shunt-wound 
direct-current generator at the moment of short-circuit lost its excitation, 
because there was no voltage impressed on the field coils. This was 
entirely wrong, as the big armature reaction at the moment of short- 
circuit (mainly the demagnetising action of the short-circuit current) 
caused an increase of field current, although there was no outside voltage 
impressed, and only very gradually, say in 10 seconds or more, would the 
field current die away to zero. On the armature, although at the moment 
of short-circuit the voltage between the brushes was zero, a very high 
voltage might be induced between points of th» commutator approxi- 
mately in the middle between the brushes. If, say, 20 times normal 
current flowed through the armature conductors, this would give an 
enormous field at right angles to the main field, and that would set up in 
the armature, between points which were normally equi-potential, а 
voltage of about five time the normal. He had no doubt but that it was 
mainly due to this fact that with bad short-circuits the arc would some- 
times go right round the commutator. It was not only that the current 
under the brushes was so great that it could not be commutated, and 
therefore an initial arc at the brushes was started, but the continuance 
of the arc was due to the fact that after the commutator bars had passed 
the brushes the voltage between two bars would be very much higher 
than the ordinary working voltage. 

Mr. A. R. Everest (B.T..H. Co.) said the amount of current which 
flowed in the windings at the first instant after short-circuit was generally 
assumed to be determined by the reactance of the windings and the 
voltage of the machine at the time the " short " occurred: but it should 
be remembered that the winding reactance decreased with very high 
currents, due to tooth and other saturation. The author mentioned on 
page 6 that the instantaneous value of the short-circuit current was 7:6 
times the value on steady short-circuit. Now the value of current on 
steady short-circuit depended on the amoun* of excitation ; for excita- 
tions corresponding to full voltage no load it might be 1-75 times full. 
load current, and for the field strength used on heavy overloads it might 
be three times full-load current. The instantaneous rush of current on a 
sudden short-circuit depended, not on the excitation, but on the actual 
amount of pole flux —i.e., thc generated voltage—which was almost con- 
stant under the different conditions mentioned. Therefore, the ratio 
between instantaneous and steady short-circuit current values would be 
much greater if occurring at light loads. For this reason it seemed 
preferable to express the values in terms of rated full-load current. Un- 
doubtedly the rotor surges both in current and voltage might be very 
severe, and it was to be regretted that the author had not made further 
reference to this important feature of short-circuit phenomena. Few 
would be disposed to dispute the conclusion expressed in the discusson 
on Dr. Kloss's Paper last year, and now emphasised again by Mr. Walker, 
that large alternators should, for self-protection, be designed with suffi- 
cient reactance to keep the effects of accidental short-circuit within 
reasonable limits. The author had shown one method by means of which 
close self-regulation might be retained under such conditions, but another 
familiar and much used device was the Tirrill regulator, by the addition 
of which a high reactance machine possessed a closeness of self-regulation 
superior to the closest machines of the ordinary type, depending on so- 
called inherent regulation. The additional reactance desirable for pro- 
tection could either be internal or take the form of choke coils connected 
to the machine terminals. The latter arrangement served also to pro- 
tect the machine windings from high voltage surges arising externally. 

The CHAIRMAN (Mr. S. J. Watson) thought it spoke exceedingly well 
for the design of direct-current machines that, in view of the author's 
remarks, shunt-wound generators were able to stand such heavy short- 
circuits. In this connection also it was not without interest to note the 
appreciable length of time during which the machine was called upon to 
carry the heavy load before the operation of the circuit-breaker. 

Mr. MiLEs WALKER, in reply, was only able to deal briefly with a few 
minor points, owing to the lateness of the hour, and reserved his full reply 
until a later date. | 
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THE STATE OF THE GERMAN ELECTRICAL 
INDUSTRY IN 1909. 


The article by Dr. BURNER on the state of the German 
electrical industry in 1909, of which we publish an abstract 
in this issue, gives an interesting glance into our competi- 
tors camp. In the light of Dr. Burntn’s statements, it is 
hard to understand why Germany should be regarded with 
such a jealous eye; the competition of any other country is 
looked upon with indifference, but the popular idea seems 
to be that there is something about Teutonic enterprise 
that places it ou a different footing. This view seems 
to be due to an entire misconception. The one idea domi- 
nating the German electrical industry is to obtain the 
highest possible price for their goods; in fact, it is 
impossible to conceive a business community worked on а 
different principle. Still, Dr. BURNER frankly admits that 
the price quoted in all markets is not the same, but 
recourse is only had to dumping when everything else 
fails, and this dumping is quite as likely to take place in 
their own country as in any other. Even so, many firms 
prefer to adopt the alternative policy of keeping their goods 
on hand till the next favourable turn of the market. 

Probably the most prosperous branch of the German 
industry during 1909 has been the metal lamp business; 
and in this they should not be grudged their success. 1t 
must be admitted that they have done most of the 
successful pioneer work in this department ; and thus they 
Should know better than anybody else how to make the 
filaments. However, there is now a great rush of specu- 
lative capital being embarked in the business, with the 
inevitable result that prices are being forced down. 
Further, it seems likely that in a few years Germany will 
have no well-defined monopoly in this field. For one 
reason or another, possibly tariffs, or may be the number 
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of breakages in transport, there is а decided tendency to 
set up works in the countries in which the filaments are 
to be sold; and though these new factories are largely 
under the control of German firms, a time will come 
when they will be independent. Still, for the time being, 
the metal filament business seems very flourishing in 
Germany. Prices are certainly on the down grade; but 
this is probably in the public interest, though it must be 
confessed that some makes seem, according to all accounts, 
to be dear at any price. 

It is not easy to give definite figures as to the amount 
of employment in the electrical industry in Germany in 
1909, though this would seem likely to give a fair indica- 
tion of the prosperity of the industry. No statistics seem 
to be available covering the whole field. Such figures as 
are accessible appear to show that the number of men 
employed by the larger firms has been fairly steady for 
some years past; on the other hand, the number of women 
has very significantly increased, and this is doubtless due 
to the development of the metal filament, which has given 
much employment to female labour. Another indication 
may be found in the amount of copper that was imported, 
exported or produced in the country itself; and these 
figures show very little change as compared with those of 
the preceding year. It is true there is a slight decrease in 
the amount of electrolytic copper imported from America, 
which amounted to 143,718 tons in the year, and is, of 
course, the main source of this raw material. But this 
slight decrease, amounting to about 2,000 tons, must be 
set off against the more extended employment of aluminium, 
the price of which is very little more than a third of what 
it was four or five years ago. 

When we turn to the slightly different question as to 
how far the manufaeturers have succeeded in keeping up 
prices, the answer is the same as in this country. There 
is scarcely any direction in which they have not fallen. 
The causes, of course, are the usual ones: either the de- 
mand has been smaller, and competition, therefore, more 
keen; or an artificial state of prosperity has lured other 
firms into the field, so that a condition of over-production 
has resulted; or, perhaps, an agreement, intended to regulate 
prices, could not be renewed owing to the action of one 
firm or another, with the result that prices fell. At the 
same time there seems to be a consensus of opinion that 
the rate of wages is.slowly going up, in spite of the fact 
that there is on the whole more than a sufficient supply of 
labour. This is attributed to au increase in the cost of 
living, which is only too likely. 

On the whole there seems no reason to think that business 
in Germany has been good during the past year. Some 
sections, indeed, have suffered quite severely. Probably the 
most obvious сазе has been the cable industry, where the 
lapse of a certain agreement caused prices to fall very 
heavily, owing to the action of an outstanding firm, with 
the result that for а few months lead-covered cables could 
be bought at less than cost price. Rubber-covered cables 
lave also been at a low level; and Germany seems to suffer 
from the troublesome disorder of trying to standardise 
everything, without having any sufficient machinery to 
enforce the standards when they are set up. This often 
results merely in handicapping the conscientious firm, to 
the great advantage of its rival. 7 
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In fact, the struggle in Germany seems very similar to 
that to which we are accustomed; but the conditions are 
rather different. There we find a few big firms of such a 
size that they seem to overshadow everybody else. They 
have tentacles thrown out in every direction ; and between 
them and the smaller firms there has during the past year 
been a rivalry of the severest kind, keener than anything 
before known. On the one hand, the big firm has its 
organisation and its reputation in its favour; on the 
other hand, its establishment charges are very heavy, and 
it can often be outrun by one of the smaller firms devoting 
their entire attention to one speciality. Whether or not 
the Germans derive any benefit from having their home 
market to themselves (to some extent, at any rate), it is 
quite certain that they have not done away with that 
bugbear of the manufacturer, excessive competition, 
with its accompaniment of over-production and unremu- 
nerative prices. They may have annihilated some of their 
foreign competitors by means of the tariff in their home 
market; but this has only left the way open for the intro- 
duetion of an unnecessary amount of capital in the German 
electrical industry, with the result that things are no 
better than before. There is certainly an apparent air of 
prosperity about the large firms; but this is due in a 
measure to influences that are well understood, and which 
we could scarcely hope to graft on our existing English 
institutions. | 


REVIEWS. 


(Copies of the undermentioned works can be had from. THE ELECTRICIAN Office post 
free, on receipt of published po: adding 8d. for books published under 3. Add 
10 рет cent. for abroad or for foreign books.) 

[ou d 
Edited by Maexus MACLEAN. 2nd 

(Londen: The Gresham Publishing 


Modern Electric Practice. 


edition. In six volumes. 
Co.) 54s. 

Recognising that a single author cannot hope to issue a 
comprehensive treatise covering all that is generally embraced 
in the term “ Electrical Engineering," Prof. Maclean has 
obtained the co-operation of a number of contributors. The 
idea is undoubtedly good, but it does not follow that the 
result of such co-operation is necessarily satisfactory. A 
single author can view his work as а whole, can make it com- 
plete and consistent, and will maintain uniformity of style and 
treatment if his all-round knowledge is sufficient, though he 
may find it desirable to leave certain branches untouched, 
referring his readers to other works for such parts of the sub- 
ject.. On the other hand, if resort is had to co-operation, it is 
very difficult to ensure that cech contributor shall have the 
same standard in mind ; one may write for the practical engi- 
neer, another for the amateur or elementary student, thus 
rendering the work very far from uniform. Moreover, cach 
author probably feels uncertain as to what has been covered by 
his collaborators, and what he mav take for granted ; thus the 
articles sometimes overlap, and sometimes there are gaps. 
These disadvanteges are evident in the present work. 

Just as it is impossible for a single author to write such a 
comprehensive work, it is equally impossible for e single 
reviewer to judge every chapter of the six volumes before us. 
We must therefore judge the whole by some of the parts. 

When it is remarked that the authors include Prof. A. Hav, 
Prof. E. W. Marchant, Mr. W. C. Mountain, Mr. M. B. Field, 
Mr. А. F. Berry, Mr. W. B. Esson, Mr. W. W. Lackie, Mr. G. 
Byng, the late Mr. C. J. Robertson, Mr. I. E. Winslow, Mr. A. G. 
Seaman, Mr. Philip Dawson, Mr. Dane Sinclair, the late 
Mr. W. E. Langdon,. Dr. Goldschmidt, and over 20 other 
euthorities, it need scarcely be said that the work must include 
many excellent contributions. It only remains to inquire 
whether all these contributions form a homogeneous whole in 
which ‘the engineer will find all that he has a right to expect, 


942 


THE ELECTRICIAN, MARCH 18, 1910. 


whether a satisfactory standard is maintained, and whether the 
work has been brought up to date, as stated in the preface of 
this, the second, edition. 

Vol. I. starts with a chapter on Electric and Magnetic 
Measurements, by Prof. Hay, who treats the subject in à 
characteristically lucid way. The idea of magnetomotive force 
is introduced nearly from the start, and simplifies matters to an 
intelligent reader. This section is excellent, but concludes with 
а very inadequate chapter of just over five pages on Primarv 
Batteries. There is not much object in illustrating Leclanché 
cells if space is very limited, and it is noticeable that the two 
illustrations given require interchanging. Considering the 
enormous quantities of dry cells now in use, such cells should 
receive some attention. It is also noticeable that the Clark cell 
(whose E.M.F. should not now be stated as 1:434 volts), and 
Hibbert’s standard cell, which has not taken up any serious 
position, are described, whereas the Weston cell is not so much 
as mentioned. 

Alternating currents and their measurements are adequately 

treated by Prof. E. W. Marchant, and this part is followed by a 
clearly written and practical section on Continuous-current 
Generators by Messrs. W. C. Mountain and J. Leggat. The 
authors deal almost wholly with design. Since the first edition 
it has been found necessary to add chapters on commutating- 
pole machines and on turbo-generators, which add to the value 
of the work, though we doubt if the average reader will follow 
how the commutating field windings are determined. Then 
follows a section on Alternating-current Generators by. Messrs. 
E. J. Berg and W. В. Hird, also chiefly concerned with design 
and forming a good sequel to the continuous current section, 
except that rotary converters receive but scant attention. 


The continuous-current motor is treated separately by Mr. 
A. T. Snell, who gives some useful information, but says nothing 
as to commutating poles, and refers to figures given in 1902 as 
being “ recent." Part of this section deals with applications. 
Information as to factory driving and electric lifts is certainly 
desirable, but we fail to see that any useful purpose is served by 
numerous half-tone illustrations of electric fans and motors 
coupled to pumps or other plant. The same may be said of a 
half-tone, inserted in the millst of calculations on three-phase 
generators, showing а series of small motors stretching away to 
infinity in the shops of Messrs. Crompton & Co. 

Vol. II. opens with the subject of Alternating-current Motors, 
which is in the experienced hands of Messrs. M. B. Field, G. G. 
Braid and J. R. Goldschmidt, who deal with construction and 
theory rather than design. This section is followed by one on 
Static Transformers and Rotary Converters by Mr. A. F. Berry. 
Here, again, the treatment is of construction, theory and work- 
ing rather thandesign. It isa little surprising that no mention 
should be made of the Berry series system for sub-stations. 
This section concludes with a chapter on rotary converters ; 
this is longer and goes more thoroughly into the matter than 
the corresponding chapter in Vol. I., but there seems no object 
in this duplication, which is liable to mislead the reader. 

Accumulators are handled by Mr. J. T. Niblett, who gives an 
interesting account of the subject, though it may be felt that in 
& work of this kind less space might have been given to obsolete 
types. It is obvious that the article has not been brought up 
to date, for the Monobloc cell (which, we believe, is no longer on 
the market) is referred to as having been recently introduced by 
Messrs. Drake & Gorham, and old types instead of new ones are 
described of the D. P.“, Tudor, E.P.S. and Chloride. There is 
no mention of box negatives or board separators. 

Mr. W. E. Warrilow gives à complete and profusely illus- 
trated account of Switchgear, and this is followed by a service- 
able chapter on Electric Mains from the pen of Mr. J. C. A. 
Ward. | 

Vol. III. contains useful chapters on Distribution and 
Transmission by Mr. W. B. Esson, on Electric Lighting and 
Wiring by Mr. W. W. Lackie, on Electric Fittings by Messrs. 
G. Byng and V. Zingler, on Arc Lamps by Mr. F. Biliotti, on 
Incandescent Lamps by the late Mr. C. J. Robertson, on Tram 
Rails by Mr. J. R. Wignall, and on Rail-bonding by Messrs. V. 
Watlington and G. G. Braid. 


In Mr. Biliotti's article we 
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same want of revision. 


should have expected to find some reference to the Crompton- 
Blondell and the Magnetite arc lamps; also figures of arc lamp 
efficiencies which appeared in 1902 are scarcely suitable for a 
revised edition. | 

Vol. IV. is concerned with Electric Traction and contains 
chapters on Overhead Construction of Tramways, Tramway 
Feeders and Surface Contact Svstems by Mr. I. E. Winslow, on 
Conduit Systems by Mr. А. С. Seaman, on Rolling Stock and 
Equipments by Mr. H. C. Buckmaster, on Electric Boats and 
Motor Cars by Mr. W. W. Beaumont, and Electric Traction on 
Railways by Mr. Philip Dawson. Here, again, we see the 
For example, Mr. Winslow meskes no 
mention of Pringle's “‘tangential suspension." Surface con. 
tact systems are described with profusion, some 30 systems 
being discussed; yet the С.В.” system is not to be found. 
Surely in a treatise of this kind one would expect those systems 
that have actually passed into commercial use to be given 
thoroughly, and the numerous systems that have failed to pass 
beyond the experimental stage to receive but scant attention. 
Again, in Mr. Buckmaster's chapter some recent forms of brake 
are omitted, and there is no mention of Raworth's regenera- 
tive system of control. As regards Mr. Dawson's article on 
electric railways it necd only be remarked that the whole sub- 
ject is dealt with in 18 pages as compared with about 300 pages 
ontramways. Moreover, the single phase system is referred to 
as something still quite in the air. Surely this chapter has not 
been brought up to date. 

Vol. V. is concerned wholy with Steam and Gas Plant 
through the pens of Messrs. J. K. Stothert, H. O. Beckh, J. 
Campbell and W. Н. Booth. Steam turbines are treated very 
briefly and gas plant is restricted to gas engines, no space being 
devoted to producers. Having regard to the present position 
of the gas engine this seems scarcely satisfactorv. The 
volume closes with a chapter by Dr. J. Shields on Electro- 
chemistry and Electrometallurgy, in which we find the merest 
reference to the electrothermal production of iron and steel, and 
no reference to the increasingly important industry of obtaining 
nitrates from atmospheric nitrogen. : | 

In Vol. VI. 184 pages are devoted to Telegraphy (by Mr. A. C. 
Booth), and Telephony (by Mr. D. Sinclair). Of this space 
wireless telegraphy and wireless telephony occupy seven pages, 
which seems an inadequate proportion. The remainder of 
the volume includes chapters on Electricity in Mining by Mr. D. 
Burns, on Electric Cranes by Mr. Philip Dawson, on Electro- 
medical Appliances bv Dr. Dawson Turner, and on Electrical 
Appliances employed in the operation of Railways by the late 
Mr. W. E. Langdon. There is no indication whether the last- 
mentioned article has been revised by another author. 

As other instances of incompleteness we may mention that 


there is the barest reference to the Thury system of power 


transmission, and there is no reference to the Ilgner system of 
driving. Probably no one contributor felt that either subject 
necessarily lay in his special field, but that is scarcely a good 
reason for such omissions. | 

Some of the volumes include cardboard models of motors and 
other apparatus. They are neatly made, and would, no doubt, 
be useful for the elementary student, but scarcely for the 
engineer. | 

The work is excellently printed and illustrated, indeed some- 
what over-illustrated as regards half-tones. 

Finally, we do not wish this review to be construed into whole- 
sale condemnation. There is much that is excellent, but we do 
feel that the whole work is marred by incompleteness and a 
certain want of balance, and that the publication of a second 
edition without thorough revision is only misleading to the 
class of readers the editor desires to serve. 


Continuous-Current Dynamos and Motors, and their Control. 
By W. R. Kersey. 2nd edition. (London: The Technical 
Publishing Co.) Pp. 346. 7s 6d. net. 


The second edition of this work is now being issued to the 
public after being thoroughly revised and almost entirely re- 
written. In the space of 346 pages the author has contrived 
to cover the whole matter dealing with continuous-current 
machines, both from a theoretical and practical point of view. 
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. Áfter treating the magnetic properties of iron, the author 
takes up the subject of armatures, and graduallv leads up to 
the subject of armature winding. which is very clearly and 
simply expressed, though we hardly agree with him as to the 
necessity of discussing ring windings. 

The mechanical arrangement of a machine is then dealt with. 
While the up-to-date construction of armatures and commu- 
tators is shown, we think the author has been ill-advised to keep 
in this volume the numerous sketches showing bipolar machines. 
А casual reader might imagine that these were still in vogue, 
although modern machines, unless for very low outputs, are 
always of the multipolar type. 

In the chapter on Brushes" we are rather surprised to 
see the statement that carbon collectors are usually used 
except in the case of very low and very high speed machinery." 
This is quite incorrect for low-speed machines, and even for 
high-speed machines, such as turbo-generators, this statement 
can be disputed, as it is well known that carbon brushes are 
used by some of the most successful manufacturers of this type 
of generator. 

The problem of commutation is treated in a very involved 
manner and leaves much to be desired. 

We are rather surprised at the slipshod way the author deals 
with auxiliary commutating poles. Considering how much 
they are in vogue at the present day, in our opinion more space 
should have been given to them than the few disjointed 
references actually made. Such information as is given is quite 
misleading. For example, it is stated that these are for the 
purpose of counteracting the cross flux of the armature, but it 
hardly need be pointed out that distortion of the main field, 
due to the armature cross flux, is quite as great with machines 
having these auxiliary poles as with machines not having them. 

The method of designing a machine is briefly set forth, and to 
illustrate this the design of а 12-5 kw. generator is worked out. 
In the chapter dealing with motors, special emphasis is laid 
on traction motors and rheostats for starting and regulating 
motors. In dealing with the characteristics of dynamos we 
should have expected to find some reference to the parallel 
running of machines, but this has been entirely omitted. The 
book concludes with a chapter on testing, in which the usual 
tests required either by the manufacturer or the customer are 
clearly indicated, while the method in which these tests are 
actually carried out is briefly mentioned. 

On the whole, this volume may be of assistance to anybody 
desiring а general knowledge of the subject, but it cannot be 
recommended to the student who wishes to have an up-to-date 
and intimate knowledge of the theory and practice of con- 
tinuous-current machines. 


Engineering Units of Measurement. By J. Ramsay. (London: 
Simpkin, Marshall, Hamilton, Kent & Co.) Pp. 53. 1s. net. 


This little work contains an account of practically all the 
fundamental and derived units employed in mechanical 
engineering, and of a few that are used by the electrician. It 
1з clear and accurate, and should be an exceedingly useful work 
of reference to the student who has had the benefit of three or 
four inspiring lectures on the subject from a good teacher. 


~ 


ON CADMIUM AMALGAMS AND THE WESTON 
NORMAL CELL.* 
BY F. E. SMITH. 


Summary.—The author describes a series of researches on the Weston 
normal cell, with chilled and slowly cooled amalgams containing from 1 to 
25 per cent. of cadmium. The limits of temperature between which 
amalgams of various concentrations can be usefully employed are 
ascertained, and the author suggests that the 12} per cent. amalgam 
in the Weston normal cell be replaced by a 10 per cent. amalgam. 


. Within the past few ycars a number of rescarches have been made 
on the electromotive properties of mercurous sulphate, end, as a 
result, the standard cell is now reproducible with a very high degree 
of accuracy. However, there are many instances of abnormal 


- * Abstract of a Paper read before the Physical Society. A short ac- 
count of the discussion appeared in THE ELECTRICIAN of Nov. 12, 1909. 


behaviour of such cells, both with regard to constancy of E.M.F. and 
with respect to change of E.M.F. with varying temperature. The 
want of constancy has been attributed by Hulett to slow hydrolysis 
of the mercurous sulphate, and by Steinwehr to а change in the size 
of the mercurous sulphate crystals. Irregular behaviour with chang- 
ing temperature has been observed by Tinsley* and others, who all 
attribute the observed differences to the cadmium amalgam. Dear- 
lovef first showed in 1893 that attention must be paid to the per- 
centage of cadmium in the amalgam, and many investigations have 
been made on such amalgams. The research of Bijl’ st was especially 
complete, and its value appears to have been overlooked in much of 
the recent work on the standard cell. Possibly the reason is that 
the electromotive properties of the amalgams were examined at 
20, 25, 50 and 75°C. only. However, from other data given by Bill 
the conclusion may be drawn that a 123 per cent. amalgam cannot 
be usefully employed below about 14°С, 

No objection appears to have been raised against the 12} per cent. 
amalgam until 1905, when the author$ stated. that it was not wise 
to use such an amalgam at low temperatures (0°C.), but that an 8 per 
cent. amalgam could be so used. A few experiments were subse- 
quently made with 10 and 12] per cent. amalgams, but the results 
were inconsistent. However, most of the Weston normal cells at 
the National Physical Laboratory contain 10 per cent. amalgams. 
Pending further investigation, it was thought wise not to specify 
the limits of temperature between which a ccll containing 121 per 
cent. cadmium amalgam might be used, and in preliminary specifica- 
tions for the standard cell, issued in 1908, no limits of temperature 
aro fixed. 

The exact constitution of cadmium amalgams is doubtful, and is 
not discussed in the present Paper, but there is no doubt that the 
electromotive properties of the amalgams depend on whether one 
or two phases are present. When, by increasing the temperature, 
a solid amalgam is converted into а mixture of liquid and solid phases, 
there is an immediate change in the electromotive temperature 
coefficient of the amalgam, and a similar change results when the 
co-existing phases are changed entirely into the liquid state. If the 
temperature of an amalgam containing the mixed. phases is raised, 
the liquid phase is increased and the solid phase diminished ; when 
stable, however, the E. M.F. of an amalgam towards a solution of 
cadmium sulphate does not depend on the relative amounts of the 
two phases Hence, stable amalgams containing different per- 
centages of cadmium, but possessing the two phases, have the same 
E.M.F. towards a cadmium sulphate solution. With amalgams all 
solid or all liquid the E. M. F. varies with. the cadmium content. 

The present investigation was commenced in October, 1908. The 
objects in view were: (1) To trace the cause of the electromotive 
difference which somctimes existed and which was sometimes absent 
between 10 and 12} per cent. amalgams. (2) To determine the limits 
of temperature between which amalgams of various concentrations 
could be usefully employed. (3) To explain the abnormal E. M. F. s of 
cells made by various observers when the amalgams contained from 
124 to 14 per cent. of cadmium. (4) As the recent International 
Conference on Electrical Units and Standards (London, 1908) specified 
a 121 per cent. amalgam, it was important to decide whether the 
limits of temperature (0?C. — 40°C.) specified, required amending or 
not. 

The method consisted in directly measuring the difference of 
E.M.F. between two amalgams in contact with а saturated solution 
of cadmium sulphate. The materia!s in contact with the amalgams 
were identical with those used in the Weston normal cell, and any 
amalgam could at any time bc used as the negative element of such 
a cell. The glass vessels used were of the form shown in Fig. 1. 
Each vessel has four vertical limbs connected by means of a tubular 
cross-piece. A platinum wire is sealed through the bottom of each 
of the limbs and passes into a narrow side tube containing mercury. 
A 10 per cent. amalgam was placed. in the bottom of one of the limbs, 
and amalgams of different percentages of cadmium were placed in 
two of the other limbs; in the remaining limb, mercury and a de- 
polariser consisting of & paste of mercurous sulphate and cadmium 
sulphate crystals and solution were introduced. Cadmium sulphate 
crystals were edded so as to form a deep layer over the amalgams 
and paste, and afterwards the vessel was nearly filled with a neutral 
saturated solution of cadmium sulphate. The vessel was then her- 
metically sealed. The cadmium sulphate, the mercury and the mer- 
curous sulphate were prepared by methods which are fully described 
elsewhere. The cadmium was from various sources. Some was 
purchased from Messrs. Baird & Tatlock, another lot was from 


- * THE ELECTRICIAN, Vol. LXI., p. 321. 
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Messrs. Harrington, and further samples were procured from 
Kahlbaum and Merck. In addition, a considerable quantity was 
prepared by electrolysing pure cadmium sulphate, an anode of com- 
mercially pure cadmium and a cathode of platinum being used. 
The cells experimented with are divided into groups, the division 
being due partly to the heat treatment of the amalgams, and in part 
to the source of the cadmium. Їп the first group cadmium from 
Baird & Tatlock was employed. Ten Weston normal cells of the 
usual H form were continually maintained at. a constant temperature 
of 20°C., and the E. M. F.s of the various combinations of the elements 
in the four-limb vessels were compared with these 10 cells from time 
to time. When the experimental cells were at 0°C. the E.M.F.s were 
compared every day for eight days ; afterwards further observations 
at 5, 10 and 15°C. were made, but the first two of these temperatures 
were not maintained constant within less than 0-1°C., and this for 
three hours only. The temperature of 15°C. was maintained con- 
stant for 24 hours before the first comparison of E.M.F.s was made, 
and the whole lot of cells did not deviate from 15?C. by more than 
0-5 deg. during the following three months. After the three months 
had elapsed other comparisons were made at intervals of 5 deg. from 
20 deg. to 45 deg., these higher temperatures being maintained con- 
stant for at least four hours before making the observations. 

The results of the E. M.F. comparisons are given in tables in the 
Paper. When maintained at a constant temperature the E.M.F.s of 
the amalgams from 1 to 13:5 per cent. (with the exception of that 
containing 6 per cent. f of cadmium) were found to be constant within 
1 or 2 parts in 100,000. Of the cells containing amalgams with from 
14 to 20 per cent. of cedmium, the E.M.F.s (with the exception of 
that containing the 15 per cent. amalgam) increased in value when 


Fic. 1. 


maintained at 0 deg. During the three months that the cells were 
at 15°С. the 15, 17 and 19 per cent. amalgam cells fell in E.M.F., and 
the 14, 144 and 16 per cent. amalgam cells rose in value. At the 
higher temperatures there was very little change, but it is worthy 
of notice that the 18 and 19 per cent. amalgam cells exhibited 
declining values. 

After the cells had remaincd at 45°C. for two days they were again 
placed in crushed ice end kept there for six weeks. The E.M.F.s 
were measured from time to time, and were far from constant for 
the amalgams of higher concentration. The cells containing amal- 
gams with from 2 to 11-5 per cent. of cadmium may be regarded as 
quite constant. Amalgam cclls with from 12 to 13:5 per cent. of 
cadmium fell in E.M.F. by a few hundred-thousandths of a volt, 
while those with amalgams richer still in cadmium (with the exccp- 
tion of the 20 per cent.) show considerable changes, which in two 
instances amounted to 0-004 volt. With increasing time the E. M. F. s 
of these cells are observed also to increase, but even after six weeks 
the final values are considerably lower than the original velucs. 

The graphs which result on plotting the values of the percentages 
of cadmium and the corresponding E.M.F.s at various temperatures 
are shown in Fig. 2, the final valucs of the E.M.F.s being chosen. 
The lower ascending portion of a curve is taken to indicate that the 
amalgam is completely liquid; the nearly horizontal portion in- 
dicates that a two-phase system—part solid and part liquid—is 
present, and the upper ascending curves show that the amalgam is 
completely solid. It is evident, however, from the results given in 
the Paper that the electromotive property of an amalgam may depend 
to some extent on its previous thermal treatment. Whereas, 

T The variation shown at 30°С. was probably due to the closeness of 


the amalgam to the transition temperature at which the two-phase 
system changes into a one-phase system. 


originally, the E.M.F.s of cells at 0°C. with amalgams containing 
from 3 to 13-5 per cent. of cadmium were nearly identical, we find 
after heating to 45°C. and subsequent cooling that the limits are 
3 and 14-5 per cent. Similarly, at 15°C. an approximate constancy 
of E.M.F. was originally obtained with 5 to 14 per cent. amalgams, 
but after the cells were raised to 45°C. and then cooled to 15 deg. the 
range was extended to 16 per cent. amalgams. Hence it appears 
possible that if an amalgam rich in cadmium is raised to a tem- 
perature at which the solid and liquid phases are present, it may, on 
cooling, have different electromotive properties owing to the per- 
sistency of the two phases. This persistency may be due to lack of 
homogeneity of the amalgam. The curves in Fig. 2 show that the 
amalgams containing from 9 to 17 per cent. of cadmium were partly 
liquid and partly solid at 45°C., while the 18 and 19 per cent. amal- 
gams were fairly close to their transition temperatures. We found 
that the amalgams which show the greatest changes in their electro- 
motive properties (these are the amalgams containing from 14 to 
17 per cent. of cadmium) are partly liquid and partly solid at 45°C., 
but are normally quite solid at 0°C. Other amalgams containing 
14, 15, 16 and 17 per cent. of cadmium were prepared, and their 
general appearances before and after heating to 45°C. were carefully 
noted ; there is no doubt that these amalgams appeared to be more 
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liquid after the heat treatment. The final appearance of the amal- 
gams is explained if we suppose that a layer of amalgam of compara- 
tively low cadmium concentration surrounds a core of higher cad- 
mium concentration. 

The curves in Fig. 2 are worthy of notice. The slopes of the higher 
ascending curves are almost identical for the temperatures 15°С. to 
45°C., but only the upper part of the higher curve at 0°C. is approxi- 
mately parallel to the others. Now, if the upper part of the curve at 
0 deg. is continued so as to be approximately parallel to the curves 
at 20 deg., &c., it meets that part of the curve corresponding to the 
two-phase system at a point indicated by II per cent. of cadmium. 
It is possible that the curve thus drawn was not experimentally 
realised because of some difference in the thermal treatment of the 
amalgams, If so, we conclude that cclls with amalgams containing 
more than 11 per cent. of cadmium may have E.M.F.s at 0°C. differ- 
ing very considerably from the E.M.F.s of cells with from 3 to 11 per 
cent. of cadmium. The results also lead one to suggest that the 
transition temperatures of the amalgams containing from 11-5 to 
13-5 per cent. of cadmium are below 20°C. but above 0°C. 

As to the other groups of cells which contain cadmium from Har- 
rington, Kahlbaum, Merck and from an electrolytic source, each of 
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the new amalgams was made by adding metallic cadmium to mer- 
cury, and all of them were melted inside the glass vessels and allowed 
to cool in a normal manner. The E.M.F.s of these cells were com- 
pared at many temperatures and the results (given in the Paper) 
confirm the conclusions arrived at with the cells of the first group. 
If, as suggested above, the result of slowly cooling an amalgam to a 
temperature at which it should (if homogeneous) be in a solid state 
is the production of an outer shell of amalgam of comparatively low 
cadmium concentration, covering a solid core of higher concentra- 
tion, then different rates of cooling should. produce different resulte. 
Also, it seems probable that by raising the temperature until the 
amalgam is completely liquid, and then chilling, the differences of 
concentration will be largely avoided; but if the amalgam is not 
in the completely liquid condition at the high temperature, or nearly 
во, the effect of chilling may not be marked. Experiments carried 
out on a 14 per cent. amalgam to test these points showed in a decisive 
manner that differences of very considerable amounts may arise 
owing to differences in the rates of cooling of the amalgams. The 
14 per cent. slowly cooled amalgam cell had an E.M.F. only 5 parts 
in 100,000 greater than that of a cell containing a 5 per cent. amalgam, 
whereas the 14 per cent. chilled amalgam had an E.M.F. which is 
considerably greater than that of any cell with 14 per cent. amalgam. 
It was thought possible that the chilled and slowly cooled amalgams 
might differ owing to local differences in concentration other than 
that mentioned above, but further experiments did not bear this out. 
Further experiments with amalgams containing from 1 to 11 per 
cent. of cadmium showed no difference greater than two hundred- 
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thousandths of а volt between the electromotive effects of chilled 
and slowly cooled amalgams of the same percentage compositions. 
With amalgams of higher concentration the chilled amalgam cell 
had the higher E.M.F., and its value increased for from 7 to 14 days, 
after which a slight fall was generally observed. 

When ámalgams of the same cadmium content were melted and 
chilled, the cells containing them did not always have the same 
E.M.F. even after several weeks. 'However, the differences were 
comparatively small for the amalgams containing more than 14 per 
cent. of cadmium. The uniformity of the results leads us to believe 
that the maximum values of the Е: М.Е. for homogeneous amalgams 
are not very different from those observed on the 30th day. With 
regard to the slowly cooled amalgams, the low initial E. M.F. is ex- 
plained, if the outer shell of the amalgam is of lower cadmium con- 
centration than the mean concentration. With continued diffusion 
the outer skin of the amalgam will become richer in cadmium, and 
thus the E.M.F. of thd cell will increase: Such increases'are recorded 
п the Paper, and have been previously observed by Jaeger and by 

ijl. 
cooled amalgam. ( (forming the negative element of the cell) is raised 
above its first transition temperature, but not &bove the second, sub- 


sequent chilling af; the.amsjgam does not, in general, result in an, 


increased. E.M.F., but а lowering may result. This lowering was 
no doubt due te: the outer: shall of the amalgam becoming even less 
concentrated. in cadinium thar before. However, it was repeatedly 


If, after a cell has been hermetically sealed, a previously slowly ' 


‘observed that the rate of increase of E.M.F. of the cell with time was 


accelerated by such treatment. 

After remaining in ice for 30 days the cells with the chilled and 
slowly cooled amalgams, and others containing from 2 to 10 per cent. 
cadmium amalgams, were gradually increased in temperature, and 
the E.M. F.s observed at intervals of 5 deg. up to 65 deg. The results 
are given in Fig. 3. The dotted portions of the curves were not 
experimentally realised, as the cells were unstable at temperatures 
very near to the first transition points of the amalgams. 

А comparison of the effecta of temperature changes on chilled and 
slowly cooled amalgams is now of interest. The slowly cooled amal- 
gam cells were raised in temperature, the following table showing a 
typical case. Here the three amalgams in one vessel were 10 per 
cent., 17 per cent. chilled and 17 per cent. slowly cooled. The tem- 
perature was altered comparatively rapidly, the whole range 0 deg. 
to 40 deg. being gone through in a little less than eight hours. 


Observed H.M.F.s=1-01840+ differences (in hundred-thousandths 
of a volt) given 1 in the Table. 


1 Amalgam. 
Date Time. Temp. 179%. 17%. 100; 
-Slowly cooled. | Chilled. /0 
20.5.09 | 9:30 А.М 0° 872 1,230 36 
10:30 14-52 467 825 21 
11:30 20-0 294 660 0 
12:30 r.m. | 30-0 22 335 —49 
1:0 30-0 6 333 —49 
2:0 30-0 —8 333 —49 
3:0 35-0 —72 165 —79 
4:0 36-0 | —82 133 — 83 
5:0 0° -- 196 1,205 35 
30.5.09 9:0 A.M. 0° 795 1,222 36 
1:0 f. x. 20:0 215 650 0 
3:0 25-0 51 500 — 23 
4:30 0° 191 1,218 34 
31.5.00 | 9:0 A.M 0° 792 1,219 36 
12:30 р.м.| 407 —104 70 —11H 
2:0 45? —142 —140 — 146 
4:0 50° —178 —182 —181 
5:0 0° 37 433 33 
1.6.09 0° | 540 938 36 
10.6.09 0 | 850 1,088 36 
10.7.09 0? | 914 1,113 36 


In all cases cells containing amalgams in à presumably solid state, 
whether chilled or not, could be raised in temperature and subse- 
quently cooled without appreciable change in E.M.F., unless with 
increasing temperature there was an abrupt change in the tempera- 
ture coefficient. In such a case the temperature coefficient appears 
to diminish at first, but afterwards the E.M:F. of the cell rapidly 
falls to а value which is nearly identical with that of а, cell containing 
a stable two-phase amalgam. In our experiments the change usually 
occurred when the E. M. F. was from 0-4 to 2:5 millivolts greater than 
that of a normal cell. In all cases subsequent cooling showed. that a 
change in the amalgam had taken place as the new E.M.F. was less 
than the previous value at the same temperature. At temperatures 
near to but below the first transition temperature the diffusive pro- 
cesses in an unstable amalgam are no doubt accelerated, and. the 
outer shell becomes richer in cadmium with а corresponding increase 
in the E. M. F. of the cell; even so the diffusion is very slow, and in 
general before the first transition temperature is reached the outer 
shell becomes partly liquid, and а two-phase system appears at а 
lower temperature than would be the case if the amalgam were home- 
geneous. On subsequent cooling a new outer shell, with even less 
cadmium than before, is formed, but the inward concentration 
gradient is greater than before, and hence the cell is more unstable. 
The results given in the above table are easily explained on such 
an hypothesis. 

We will now fix certain limits of temperature between which 
various amalgams may be most usefully employed in the standard 
cell. Fig. 3 gives the desired information and the results are plotted 
in Fig. 4. 

It must not be concluded from the curves shown in Fig. 3 that the 
change in the E.M.F. of а two-phase amalgam towards а cadmium 
sulphate solution has a very small temperature coefficient. The. 
curves indicate the change in E. M.F. with change of temperature of a 
Weston normal cell; that is, the difference between the change of. 
E.M.F. of mercury towards & cadmium sulphate solution (plus 
mercurous sulphate). and the change of E. M. F. of a cadmium amal- 
gam towards the solution. Because of its small, temperature 
coefficient the Weston cell is sometimes used in an unprotected state . 
with respect to temperature changés, and instances have been 
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brought to notice in which one limb of a cell has been 3 deg. higher 
in temperature than the other limb. This produced a change in 
E.M.F. of nearly 1 part in 1,000. Rapid changes in the temperature 


of a cell are of little importance if both limbs are at the same tem- 


perature. | 
CONCLUSIONS, 
1. Cadmium amalgams of such а composition that if homo- 
geneous* they would be completely solid below certain temperatures 
may not in à Weston normal cell have that E.M.F. towards a cad- 
mium sulphate solution corresponding to such a solid. "The general 
result is a lowering of the E. M.F. of the cell, and is due to lack of 
homogeneity of the amalgam, the outer shell of which is of low cad- 
mium concentration and the centre of the mass of high cadmium 
concentration. Diffusion tends to restore uniformity, and in con- 
sequence the cell is unstable for a very considerable time—the 
E.M.F. rising. 
2. ,When the amalgam is at a temperature near to, but below, the 
first transition point, the difference of concentration between the 
inner and outer parts of the amalgam need be only small to enable 
the"outerfshell to be a two-phase system. Owing to the small 
difference fof cadmium concentration throughout the mass the 
diffusion process will be slow and the E.M.F. of the cell may remain 
constant for a very long time. There is, however, in general, a 
small difference in E. M.F. between such a cell and one containing 
а normal two-phase system. 
13. Cadmium amalgams of such a composition that, if homo- 
geneous, they would be all liquid"above certain temperatures, may 
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not in a standard cell have that E. M.F. towards the solution corres- 
ponding to а homogeneous amalgam. In such a case the E.M.F. of 
the cell is higher than usual. The effect is due to the upper part of 
the amalgam being а two-phase system апа the lower part an all 
liquid {system of less cadium concentration than the upper part. 
Diffusion quickly equalises the concentration and the E.M.F. falls 
to à normal value. 
4. The 12] per cent. cadmium amalgam at present used in the 
Weston normal cell may be completely solid at temperatures below 
12 deg., апа cells containing it may have а higher E.M.F. than 
normal if used below that temperature. Fortunately, even at tem- 
peratures such as 0°С., the amalgam is comparatively near to its 
first transition point, and the conditions are similar to those noted 
in (2). {In consequence, except in rare cases, cells containing the 124 
per cent. amalgam will behave at 0 deg. as though they contained an 
amalgam which was always in a two-phase system at that temperature. 
5. Аза 10 per cent. amalgam at 0 deg. is above its first transition 
temperature, this may be used in standard cells at low temperatures. 
Such cells may also be used at temperatures as high as 51 deg; We 
suggest that the 12} per cent. amalgam in the Weston normal cell 
be replaced by a 10 per cent. amalgam. · 


* The term is used in a relative sense. 


CORRESPONDENCE. 


EFFECTS OF LIGHTNING AT SEA. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR: I have been interested in a short article on the “ Effects 
of Lightning at Sea," on p. 715 of your issue of Februaty 
11, 1910, the matter being communicated by Sir Oliver 
Lodge with his comments as to the probable cause. I have 
had in mind, for a long time past, а possible explanation of 
phenomena the descriptions of which correspond fairly well 
with those given in the cutting to which Sir Oliver Lodge refers. 
In the first place, it does not seem likely that lightning would 
strike the sea as close as 20 ft. from an iron vessel and appear 
as a fire body with a tail 30 ft. or 40 ft. long. Neither is it 
likely that its appearance would be accompanied by a loud 
hissing noise and that it would disappear with a column of 
water thrown into the air. I think it more probable that a 
meteor fell close to the ship, and that on account of the 
extremely hot streak of gases left in its path it had opened a 
way for a discharge of electricity from a higher air or cloud 
layer to the earth. Such an action would not be likely to occur 
in clear air without storm conditions, and consequently the 
manv falls of meteorites or aerolites which have bcen witnessed 
under such conditions would hardly be likely to involve elec- 
trical effects; but if the body fell through a dense mass of 
electrified cloud, then it is easy to conceive that 1t might open 
the way for a heavy discharge of electricity through the hot 
gas streak left behind it. Moreover, a number of successive 
discharges might easily occur down the path, as is often the 
case with pure lightning discharges. 

I have at various times come across accounts of phenomena 
so similar that the above explanation seems to be the probable 
one—I am, &c., 

West Lynn, Mass., March 2. 


THE RADIATION FROM DIRECTIVE AERIALS IN 
WIRELESS TELEGRAPHY. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR: In a former article under the above title the writer 
attempted by simple mathematical means to give a correct 
idea of the radiation from a directive :erial system composed 
of two vertical antennæ, when the currents in these latter were 
caused to have different phase and intensity relations Dr. 
Eccles, іп a later article, made an attack on the writer's formula 
and conclusions, and so befogged the question that it appears 
some little explanation is required. 
In the first place, my note was written with a view to clear- 
ing up а question of practical importance. Dr. Eccles attaches 
more importance to the purely theoretical view of no practica 
value. Аз regards the algebraical method used, this 1з merely 
a continuation of the argument employed by Dr. Bellini 1n 
several Papers on kindred subjects which appeared in the 
* Jahrbuch der Drahtlosen Telegraphie,” and the notation 13 
practically identical Taking the writer’s expression (4), 
challenged by Dr. Eccles, if the latter would only read more 
carefully what was written, he would notice, first, that the 
writer is talking about the electromagnetic field intensity: Dr. 
Eccles is dealing with the energy. Second, the writer was 
considering the difference in the currents in the two antenne, 
whilst Dr. Eccles was thinking of their ratio. | | 
Taking, now, the square of the expression (4) of the writer 
d 
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this is proportional to the energy, 
| Іх NE A = 7, the 


. Using Dr. Eccles’ notation »—v =a and I, 1, +1 
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above formula becomes 
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and the energy is consequently proportional to 
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D * 9 
Since 2 cos? ( а + 585 cos $) -l =cos (а + * cord | 


it is obvious that the final expression for the energy is 


7? + 1+ 27 cos (s t rd eos Ф), 


which is identical with equation (1) of Dr. Eccles. As а resule, 
although botl the writer's formula and that of Dr. Eccles are 
correct, there is no justification whatever for the statement 


that the writer has made slips in his algebra. 


In view of Prof. Artom's letter, in which he states that the 
writer's conclusions are inexact, it may be advisable to repeat 
that the writer's conclusions were, not that it was impossible 


to change the direction of maximum radiation by changing the 


phase relations of the currents in the antenna, but that such 
change as took place was irregular and limited, and hence of 
no practical value. Prof. Artom repeats his assertions as to 
the practical success of his method, but refrains from sending 
any explanation, diagram or experimental data. 

Now, considering that Dr. Eccles would not accept tha 
writer's statement that his expressions were correct, when they 
actually were so, and required the proof to be worked out, the 
writer can with reason maintain that his conclusions regarding 
the Artom metbod still stand as substantially correct until 
some more definite evidence is availahle than a mere asser- 
tion.—I am, &е., 

Westmins'er, March 14. L. H. WALTER. 

We have submitted the above letter to Dr. Eccles from 
whom we have received the following reply :— 

TO THE EDITOR OF THE ELECTRICIAN. 

Sır: By an announcement in your last issue (p. 875), 
Mr. Walter corrected the errors in his equation (4), p. 792, 
one of which was very important; and now he shows that 
the corrected equation is correct. I agree heartily. 

My second point was that certain of Mr. Walter's conclusions 
were not correct. This holds good whether thev were drawn 
from the equation as originally printed or from a correct 
equation. I have already proved the statement rigorously 
for some of the conclusions that werechallenged. These proofs 
need not be repeated. 

Now, most of the other conclusions which I challenged 
are contained in the following paragraph, p. 792, February 25th. 

So that the Artom system, instead of producing circularly or 
elliptically polarised waves which are propagated chiefly in the direc- 
tion perpendicular to the aerial plane, radiates, on the contrary, 


plane waves which have practically the same intensity in all directions, 
with a slight maximum in the plane of the aerial itself. 


In support of this collection of assertions the author offered 
no measurements of his own, no new experimental considera- 
tions, and made no appeal to experience or to practice. 
Everything hinged on the interpretation of an equation that 
was algebraically erroneous and did not deal with elliptic or 
circular polarisation. In point of fact scarcely one of the 
statements in the above quotation could be supported theo- 
retically or experimentally. 

Finally, allow me to point out that the difference between 


an “energy formula and an“ intensity“ formula is that the 


latter has brackets round it and an index 4 attached. I drop 
these excrescences and use the energy formula. Though your 
correspondent. lays stress on his use of “ intensity " and my use 
of “ energy,” it seems probable (though I have not looked 
fully into this) that his own diagrams аге the usual energy“ 
diagrams.—I am, &c., 
South Western Polytechnic, S.W. W. H. Ecc es. 
March 16. 
THE EFFICIENCY OF SHORT SPARK METHODS OF 
GENERATING ELECTRICAL OSCILLATIONS. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: I am very pleased to hear fiom Dr. Eccles and Mr. 
Makower that their results were not obtained on the Tele- 


funken singing spark system. I take this opportunity to give 


some information regarding the methods of measurement used 
by the Telefunken Co., as suggested by them. | 


The energy through the inductor can easily be measured by 
means of an ordinary precision wattmeter, which has been 
standardised for a frequency of 500. The high-frequency 
energy can be determined in the following manner. The 
energy in the antenna is I'R; I=current and can be directly 
measured by an unshunted hot wire ammeter, and R determined 
by connecting in the antenna a non-inductive resistance and 
measuring the decrease in the antenna current. If the current 
decreases to one-half of its former value the resistance placed 
in circuit is equal to that of the antenna. This resistance can 
be determined quite as well according to the Bjerknes' method, 
measuring the values of the capacity and damping of the 
antenna. By this method the maximum error will be 10 per 
cent. 

I shall, in a short time, publish in these columns some details 
of the various losses in the singing quenched spark system, 
according to the new Telefunken arrangement. | 

I may say I shall be only too pleased to receive a visit from 
Dr. Eccles and Mr. Makower and to show them similar mea- 
surements.—I am, &c., 

Berlin, March 4. 


GRAF ARCO. 


THE ELECTROMOBILE. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR: I have read with much interest your editorial оп “ The 
Electromobile," in which you refer, apparently with approval, 
to the Chicago situation. I have noted particularly the follow- 
ing clause :— 

To some electricity supply engineers it will seem that this is taking 
a good dealof trouble over a small matter, but when such vehicles run 
into thousands the amount of energy used is quite worth considering, 


and it has theadvantage that energy for charging is generally required 
when it can be most conveniently supplied by the generating station. 


| In the latter part of this you have struck a keynote, and from 


the part in the centre I assume that you are not one who con- 
siders this a small matter. Some of our figures may be of 
interest to you. | 

We find that there are from 80,000 to 100,000 draught 
horses in daily use in Chicago. The feeding of а horse here 
costs approximately $125 per year—if anything rather more 
than less. We have assumed that if the problem of first cost, 
reliability and depreciation were solved, that no firm or indi- 
vidual would object to paying as much for electricity for the 
operation of these trucks as it would pay for the feed of the 
horses to do the same work. If it were possible ultimately to 
replace all of these draught horses with electric trucks, it will 
be seen that the income from the selling of energy would be 
$10,000,000 per annum, or an amount nearly equal to the entire 
gross income of this Company to-day. 

The obtaining of this business will be a matter of years of 
development, but we believe it is coming towards the central 
stations very rapidly. 

The above figures take no cognisance of the vast number of 
horses used for pleasure and passenger vehicles.— I am, &c., 
Commonwealth Edison Co., JOHN F. GILCHRIST, 

Chicago, U.S.A., March 1. Assistant to the President. 


| METAL LAMPS FOR STREET LIGHTING. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sır: We are much interested in the notes in this week's 
issue of your valued paper with reference to large metal lamps 
for street lighting, and with which in the main we are in full 
accord. ! | 

We desire, however, to point out to you the unfairness of your 
concluding paragraph, which reads as follows :—'* This com- 
parison now in progress ought . . . to draw the atten- 
tion of the country at large to the merits of the 100 or 300 c.p. 
metal lamp, of which the Osram seems to be the only example that 
has at present emerged from the experimental stage. 

That this is, to say the least, an unfair statement you will 
judge from the fact that we have ourselves as one of the few 
actual British manufacturers, made this type of lamp and 
supplied some hundreds throughout the country. 
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We would emphasise the fact that these lamps are mot 
imported as are most of the similar lamps on the market, but 
are actually made, filaments included, at our own works here, 
and you will quite see therefore that your remarks are very 
prejudicial to a British industry, although we quite believe 
that such is quite unintentional and perhaps made without 
these facts before you. 

We would kindly ask you to rectify the erroneous impression 
which your statement will have caused.—I am, &c., 

For the SuNBEAM Lamp Co. (Ltd.) 
T. J. Grainger, 

Gateshead, March 12. Secretary and Assistant Manager. 

[We regret that when the note was written we were 
unaware of the position of the Sunbeam Co. in regard to high 
candle power metal lamps. It appears that Sunbeam lamps 
of this type are being made up to 400 c.p., and we wish the 
company every success in the expanding field of street 
lighting.—Ep. E.] 


ATTRACTIVE ELECTRIC FITTINGS. 


It is rather interesting to speculate why at a certain period of its 
career the electric lighting industry should have become noted for 
the production of a class of fittings which, even by the greatest 
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Fic. 1,—TuHREE-LiGHT PENDANT FITTING, 


stretch of the imagination, could not be called artistic or attractive. 
Beauty, and a proper definition of beauty, are too abstract in their 
nature to lend themselves properly to discussion in the pages of a 
technical journal such as THE ELECTRICIAN, but it may be pointed 
out that when candles or oil lamps were the only methods of artificial 
lighting beautiful stands and candelabra were designed and used. 
It seems, however, with the arrival of the more modern methods of 
gas and electric light there was a reversion in type, with the result 
that we saw such monstrosities as a simple pipe surmounted by a 
glass globe, ог a single lamp suspended by a length of flex, no 
attempt being made in either case to draw attention away from the 
essentially utilitarian character of the light. 

We may be told that this distressing state of things is an isolated 
case, and that in reality great care is taken to render the use of 
electric light as artistic as possible. With this point of view we 
cannot agree, for while much has been done towards improving 
things that badly wanted improvement, there is still enough and to 
spare to do. While there remains one single unshaded lamp in an 
isolated tobacconist’s shop we cannot rest contented that everything 
is a8 it should be. 


In spite of this heavy task before us, attempts are being виссевв- 
fully made to design fittings which, both from the artistic and utili- 
tarian points of view, shall leave nothing to be desired. Among the 
firms who are carrying on this good work we may mention Messrs. 
Jesson, Birkett & Co., of Birmingham, some examples of whose 
manufactures we give in the accompanying illustrations. From 
their large experience, Messrs. Jesson, Birkett find that a lighting 
installation is judged more by its fittings, which are always in 
evidence, than by the wiring and engineering work, which is both out 
of sight and out of mind. By this we do not suppose they mean to 
detract from the importance of good engineering work being put 


Fic. 29. —Two-LicuT BRACKET, 


into an electric light installation, but merely that it is well to allow 
the fittings to act as an index to the rest of the equipment. Artistic 
fittings mean good work, ugly fittings slovenly work. 

Messrs. Jesson, Birkett & Co. recognise that a client is often be- 
wildered by the numerous types of fittings from which he must make 
& choice, with the result that he more often than not '' guesses 
wrong." For this reason they have made an arrangement whereby, 
on receipt of the requirements of the particular case, they will pro- 
vide drawings or photographs of the right fittings for the special job 


Fic. 4, —SMALL ONE-LAMP 
BRACKET, 


Fie, 3.—UsErvL TABLE Lamp, 


under consideration. In this way each client feels that a personal 
interest is being taken in his welfare, a feeling the importance of 
which cannot be overestimated. The Company are always pre- 
pared, and indeed prefer, to design special fittings to meet a par- 


ticular case. For in this way they find that the fittings are more 


likely to take their proper place in the general] scheme. 

The accompanying illustrations show in no uncertain way the 
lines along which Messrs. Jesson, Birkett & Co. are working. They 
are to be congratulated on their success, 
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THE WINHEY DETECTOR FOR THE PROTECTION OF 
ELECTRICAL CIRCUITS IN MINES. 


It is well known that, owing to earthing difficulties, danger to 
shock in mines through defective apparatus is rather prevalent. This 
prevalency is, moreover, not diminished by the rough treatment 
which the electrical equipment receives, thus causing it to become 
damaged—a remark which applies particularly to cables. It will, 
therefore, doubtless be of interest to our readers to describe an 
arrangement which has been designed by Mr. Walter Winsborough, 
of the Douglas Bank Colliery, Wigan, by the use of which, it is 
claimed, this undesirable state of things is avoided. The object of 
this instrument is to provide a safety device for use with electrical 
installations, the device being adapted to break the circuit whenever 
any leakage occurs—for instance, such leakage as would take place 
if a person should accidentally touch a live conductor. The arrange- 
ment described is installed at the Douglas Bank Colliery, Wigan. 

The device consists of & pair of coils wound on a laminated core 
connected on one side direct to earth and on the other to a plug 
board through which connection can be made to the neutral points of 
the generators or to a leakege indicetor which will indicate the 
amount of leakage and where it is occurring. There is also а relay 
which operates a trip that acts on the main switches of the power 
system. The underground electric installation is supplied from the 
surface by two 200 kw. 550-volt alternating-current generators by 
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DiacraM oF CONNECTIONS ОЕ WINHEY DETECTOR. 


A, Trip relay which is operated by Detector, D, through a local battery, B. D, Battery 
for Trip Relay. C, 230-volt A.C. circuit operating Trip Е. D, Detector Coils conn«etcd 
on one side to N earth wire run to bottom of pit shaft. Tsppings arc taken off at each 
pit eye and connected tothe armouring of tbe three-core cables which run from the pit 
eye main distribution boxer, behind the bar legs, along the intake haulage roids to 
motors, transformers, &c, Ei. Ta, Reyrolle triple-pole Circuit Breakers controlling shaft 
cables. F, Trip which breaks knuckle joints of Circuit Breakers. G}. Gs, A.C. 550-volt 
200 kw. Generators, E, plug Board. 1, Neutral point of No. 1 Generator, D, Opposite 
side of Detector. 2, Neutral point of No. 2 Generator, L L, L, Leakage indicator, 
By, Bs, Bs. Bus Bars. 


two sets of bitumen cables run in casing down the pit shaft to the dis- 
tribution boxes at each pit eye. From these boxes the motors are 
supplied by three-core steel-taped armoured cables, run behind the 
bar legs along the intake haulage roads. In order to make the 
armouring of these cables electrically continuous throughout, copper 
ties or clamps 2 in. by ту in. are connected across the two parts of 
the sheathing by 7/18 S.W.G. cable, wherever the latter cnters and 
leaves the fuse boxes, junction boxes, switches, motors, &c. There 
is also a 7/168 S. W. G. earth cable run from the power house switch- 
board to the bottom of the pit shaft where it isearthed. This earthed 
cable is fastened to the armouring of the power cables at each pit eye, 
while at one end it is connected to the safety device or detector,” 
and at the other end to the neutral points of generators. This 
detector operates whenever a sufficient current passes through its 
coils, and can be made extremely sensitive, so that it will operate 
with much less leakage than is permissible under existing regulations, 
In fact it will, it is claimed, attract its armature when a person comes 
into contact with a live conductor. This action will immediately 
cut off the current, thereby preventing severe shocks and fire risks 
caused through leakage. 

The armature of the detector has a contact-making piece which 


serves to close the local circuit of the relay, thus operating a trip. 
When this latter draws up its armature it closes a 230-volt alternat- 
ing-current circuit which includes the coil of the trip device. With 
the above arrangement the detector will, it is found, remain in- 
operative as long as there is no noticeable leekage on the system. If, 
however, leakage occurs—e.g., if a person standing on earth touches 
а live conductor—current will flow from the conductor through 
earth to the detector, which operates with a very small current and 
closes the local circuit of the trip relay; this, in turn, closes the 
circuit of the tripping device which operates the circuit breakers. 
The detector can elso be adepted to a continuous-current system in 
which there is no neutral point to be earth connected. 

It will be seen that with the device operating as above described 
the ppwer will be cut off whenever there is sufficient leakage to 
operate the detector, and the fault, whatever it may be, must receiv/ 
immediate attention. 

The inventor informs us that he has tested this instrument from all 
points of the system, starting from the power house to the further- 
most motor, which is nearly à mile from the pit bottom, and that it is 
so sensitive that he can go to eny of the main distribution boxes 
below ground and plece his hand on a live fuse, thereby causing a 
slight leakage to earth, апа во immediately operate the detector and 
shut off all current delivered down the pit from the power house 
switchboard. The shock he receives is in such a case very slight, 
whether he make good contact to carth by standing on an iron lending 
plate or wet ground or by making a bad carth on very dry and dusty 
ground. This instrument has been coupled up in circuit for the past 
seven weeks, and has given no trouble and caused no delay with the 
working of the plant, 


GAS SWITCHES AND PETROL GAS. 


The many conveniences of electric lighting are so widely known 
that it is not surprising that inventors should turn their attention 
to devising methods whereby some of these advantages may be 
transferred. to gas lighting. "The ease with which electric lamps may 
be switched on has always been the envy of our gas friends, and 
the most recent attempt to apply the switch principle to incandescent 
gas lighting is known as the Pax switch. In this arrangement the 
gas pipe in each room is run up the wall near the door, and a combined 
tap and switch is fixed in the position customary with electric light- 
ing. The gas is first turned on by means of the tap, which is sur- 
rounded by a circular fibre disc several inches in diameter. When 
this disc is then pressed with the hand it closes contacts connected 
to the primary and secondary windings of an induction coil. This 
results in a scries of sparks passing near the top of the mantle, and in 
igniting the gas—at any rate at the second or third attempt, if every- 
thing works well. One induction coil is claimed to be suitable for 
operating the whole of the lights in a house, and it is interesting to 
note that the gas pipe is uscd as the rcturn conductor, the sparks 
passing from the contact псаг the mantle to the metal fitting. If 
trouble ensucs by sparking at a joint in the pipe, doubtless, another 
fire due to electricity " will ensue. Dry batteries are uscd, to pro- 
vide the energy for the induction coil. With an extensive installa- 
tion, we expect that trouble might be experienced with the high 
tension wiring, unless this was very carefully installed. Our gas 
friends will be interested to notice that the inventor states :—'' The 
Pax switch does away with the troublesome, expensive ‘and dangerous 
necessary adjunct to the incandescent gas mantle—viz., the by- 
pass.” (The italics are ours.) A few days ago we inspected this 
switch, which is being pleccd on the market by the Pax Patents Co., 
of 16, John-street, Adelphi, W.C., and also a system of lighting by 
petrol gas. the invention of Mr. Р. C. Pace, and termed the Pharoso B 
system. The supply of petrol is containcd in a tank which can, and 
advisably, be placed outside the house together with the vaporiser. 
The vapour obtained is mixed with air and used as gas. The main 
features claimed for the Pharoso " system, in which ordinary gas 
mantles are used, are: Simplicity, low cost, no fear of explosions, 
no condensation tubes, no offensive gas atmosphere (perhaps our gas 
contemporaries will note this), and no deterioration of works of art 
(ordinary gas destroys pictures, gilding and metal decorations)—this 
is the inventor's statement, not ours. Аз regards comparative cost, 
it is claimed that Pharoso gas, with petrol at Is. 2d. per gallon, 
costs 1$4., as against coal gas (at 3s. per 1,000 cubic ft.) 21d., paraffin 
(at 8d. per gallon) 7d., acetylene (with carbideat 15s. per cwt.) 11d., 
and electric light (at 44d. per unit) 2s., the basis in each case being а 
100 c.p. light for 10 hours. We would point out, however, that a 
100 c.p. 120 watt metal filament lamp could be burnt for 10 hours at a 
cost of less than 544. with energy at 44d. per unit, as assumed above. 
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PARLIAMENTARY INTELLIGENCE. 


[е — 


BISHOP'S STORTFORD, HARLOW AND EPPING GAS AND 
ELECTRICITY BILL. 


On Tuesday a Select Committee of the House of Lords, presided over 
by Lord Hylton, commenced consideration of this bill, which seeks autho- 
rity for the amalgamation of the Bishops Stortford, Harlow and Epping 
Gas Co.s, the purchase of the undertakings of certain small non-statutory 
gas undertakings in the district, the supply of electricity in the com- 
panies’ areas of supply, the raising of additional capital, &c. 

Mr. H. Lioyp, K.C., for the promoters, said there was a demand for 
electricity in the district, but not such a demand as anybody could deal 
with from separate works. It was not a district which lent itself readily 
to electricity supply, and there was not likely to be a large number of con- 
sumers for many years to come. In 1905 Bishops Stortford Urban 
Council obtained an order constituting them the electric lighting under- 
takers and authorising them to supply in the district, but they trans- 
ferred the order to a company, and nothing had been done in the way of 
practical supply. There was no station and no mains were laid. The 
companies he represented had already lands they could utilise for a 
generating station and cheap gas and cheap coal. They had a dividend- 
paying undertaking, and would have no difficulty in raising the money 
for electricity supply purposes. A clause in the bill provided that the 
powers of the companies to supply electrical energy should not be ex- 
ercised in the parish and urban district of Bishops Stortford without the 
consent of the Council, unless and until the Council’s powers had been 
revoked. The promoters were only taking powers for two years. The 
Council had recently taken steps to obtain a report from an electrical 
engineer with regard to the advisability of going on. The Council said 
in their petition against the bill that they had no adequate protection. 
The promoters had repeated in this bill the protection given to the 
Council in their 1904 bill as road authorities. 

Upon being informed that the Council wished to have powers for pur- 
chasing the undertaking at shorter periods than those provided in the 
general law, Mr. Lloyd said the Council wanted to say. We are going 
to allow you to bear the burden and heat of the day, and, although Par- 
liament has said we shall have the right to buy after 42 ycars, we want the 
right to buy the undertaking sooner." The Council also objected to the 
companies having powers to buy land by agreement, suggesting that they 
might buy up land so as to prevent the Council obtaining land for a 
generating station if and when they made up their minds to erect one: 
but that policy would prevent the erection of manufacturing premises, 
and would be in the worst interests of the gas companies. The Council 
also objected to their having power to supply gas in bulk to authorities 
in adjacent districts, but that was a model clause, and the Council's 
action seemed a little selfish. The Council also objected to the maximum 
charges for electricity in the bill, although they were the same as those 
in the Council's order, notwithstanding that metal filament lamps had, 
since the granting of the order, come into use, by means of which the same 
illumination result was obtained by the consumption of about one-third 
the quantity of current used by carbon lamps. | 

Some evidence having been tendered, the bill was passed, a elause being 
added that the company's powers for electricity supply should cease 
unless the works were begun in two years. 


FARNHAM AND DISTRICT GAS AND ELECTRICITY BILL. 


Mr. Lloyd. K.C., and Mr. Cleese represented the promoters (The Farn- 
ham Gas Co.), the object of this bill being also to combine the supply of 
electricity with that of gas, to fix a standard price for gas, &c. 

The secretary and a director of the company expressed the opinion 
that the company could work the combined undertaking more cheaply 
than а new company could undertake electricity supply. „ 

Mr. А. Н. Dykes said he was called in in Ocotber last by the company. 
He advised the adoption of a low-tension station to supply the com- 
pulsory area, and designed so as to meet the demand when it arose in the 
outskirts. The compulsory area was the same as that in the Council's 
provisional order of 1900, except that some of the streets had been ex- 
tended and the compulsory area һай been extended with them. The 
maximum price of 8d. per unit for electricity was also the same. 84. per 
unit with carbon lamps was equal to about 3d. with metal filament lamps. 
In his opinion there was not sufficient. business to warrant a separate 
undertaking for electricity supply. The experience of the Ascot District 
Gas & Electricity Co. showed that combining gas and electricity supply 
meant a saving of capital expenditure. 

Mr. TALBOr. K.C., for Farnham Council, said they were now agreed 
as to the electricity powers. He proposed that the standard price of 
gas should be 3s. 4d. 

The Committee passed the bill, subject to the insertion of a clause under 
which the company's electric supply powers would lapse and their capital 
powers be reduced by £18,000 if substantial progress had not been made 
йу Pu works in two years, and they fixed the standard price of gas 
at 38. 6d. 


LONDON ELECTRIC SUPPLY BILL. 


This bill was introduced into the House of Commons by Mr. Tennant 
on Thursday last week. Тһе explanatory memorandum states that the 
London Electric Supply Act, 1908, constitutes the London County 
Council the purchasing authority (in lieu of the Metropolitan Borough 
Councils) in respect of the undertakings of nine out of the 14 companies 
authorised to supply electricity within London, and the" present bill has 


for its object the transferring to the London County Council the power 
to purchase the undertakings of these five companies. The County 
Council will thus become the purchasing authority with respect to the 
undertakings of all the London companies, but will not be able to purchase 
the undertaking of one company without purchasing the undertakings of all 
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LEGAL INTELLIGENCE. 


— — 
Collision in the Thames. 

In the High Court on Wednesday, Mr. Justice Bargrave Deane heard 
an action brought by the Peninsular & Oriental Steam Navigation Co., 
owners of the steamship “ Nile," against the owners of the c.s. Tel- 
conia," to recover damage due to the collision between the two vessels 
in the Thames on Dec. 24 last. The weather at the time was foggy 
and the tide flood at about 3 knots. The defence was that the col. 
lision was solely caused by the negligence of the pilot of the “ Tel. 
conia," who was in charge in a district in which pilotage was compulsory. 
The Telconia," 1,013 gross tons register, was proceeding up the river, 
making about 3 to 4 knots through the water and duly sounding 
her whistle for fog, when the forward anchor light of the Nile was seen 
about a quarter to half a mile away, bearing about ahead. The helm of 
the “ "l'eleonia ” was immediately starboarded, but before she could 
clear she struek the stem of the“ Nile“ with her starboard quarter. 

The Pilot, who elected to be called, said he attributed the collision to 
the fault of the helmsman in allowing the vessel's head to swing back 
after he had been ordered to steady her on her course. 

Mr. Justice BARGRAVE DEANE, in giving judgment, said, taking into 
account all the evidence, he found that the quartermaster failed in his 
duty at the critical time when the order to steady had been given. and 
the plea of compulsory pilotage therefore failed. Judgment for plaintiffs. 


Liability of Companies. 

A case of some importance was heard at Westminster (London) 
County Court last week, when Messrs. Lund Bros. sued the Novel Electric 
Theatres (Ltd.) to recover £39. 2s. 5d. fcr work done and goods supplied. 
The defendants’ plea was non-liability. Plaintiffs’ counsel gave details 
of the transactions between the parties. Plaintiffs sent defendants an 
estimate for work at their premises in Soho, the order followed, and the 
work was done. On application being made for the money, it was con- 
tended that one, Jackson, was liable. The estimate was, however, sent 
to the company and the work was done on the company's premises. 
Credit was given to the company, and one of the items was for a bioscope 
switchboard. The secretary actually wrote to plaintiffs to put right 
certain things in connection with the installation. There had been 
communications with Jackson, it was admitted by plaintiffs, but that 
was as the engineer for the company. 

Counsel for defendants submitted that no сазе had been made out. 
and, Judge WoopFALL agreed. As to the order from the secretary that 
had reference to extras necessary to the contract and were part of the 
contract. The mere fact that the work was for the benetit of the com- 
pany did not, he said, make the company liable. He gave judgment 
for defendants, with costs. 


Luscombe v Fryer. 

Mr. Muir Mackenzie, Official Referee, delivered a considered judgment 
in this case on Saturday last. Mr. MACKENZIE said that plaintiff had been 
employed as manager of the electrical department of defendant's firm 
from Jan. 16 last year at £100 а year and commission on profits on new 
orders or work put in hand after Jan. 1, 1909. There was a pro. 
vision in the arrangement between plaintiff and defendant that plaintiff 
should draw £10 a month, partly on salary and partly on account 0 
commission. On April 13 plaintiff was dismissed by defendant. He 
had been paid in respect of salary £20. 6s. 8d. and £4. 3s. 4d. on account 
of commission. The question to be determined was whether the dis- 
missal was justified. Having cited * Boston Deep Sea Fisheries т. Ansell, 
Mr. Mackenzie said that at the time of Mr. Luscombe's dismissal work 
was being carried out on three important contracts, two of which were 
pressing and under the management and control of plaintiff, and for 
both of them the pressure was such that the works were kept partly 
going during the Easter holidays. Plaintiff had absented himself by 
going off for a holiday on the Thursday before Easter Day. and he di 
not report himself until late in the day on Tuesday. That was not à 
solitary matter; it had been stated that during plaintiff's term of office 
his conduct was not satisfactory, that some appointments made 
with persons of importance were not kept, and that in respect of mate 
rials plaintiff did not exercise judgment or take pains to inform himse 
as to what was required. He thought that the real matter of importance 
in the case was plaintiff's going away without leave and without notice, 
and leaving those three contracts without any supervision. It appear“ 
to him that plaintiff was a gentleman of ability, education and indun af 
and one might hope that he might well have a prosperous and „ F 
career before him. But he could not but say, on the evidence, С ч 
plaintiff had committed a very grave mistake and that defendant ues 
in the circumstances, justified in putting an end to the relations bet wee 
them. That decision, to his mind, destroyed the claim to allow 5 
of salary and the claim for salary due in lieu of notice, and in his prd 
it also destroyed the claim for commission on jobs not completed. a 
the other hand, he held that his decision did not destroy ы at 
right to commission already earned. It appeared to him, however. 15 
the commission so earned upon the things actually completed ай 
less {һап £4. 3s. 4d. which plaintiff had already received. Therefo 
there must be judgment for the defendant, with costs. 
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MUNICIPAL, FOREIGN & GENERAL NOTES. 


APPOINTMENTS VACANT AND FILLED. 


A fully qualified practical engineer is required for the Mombasa 
electric light and power station. See an advertisement. 

А manager is required for incandescent clectric lamp works. бсо 
an advertisement. 

Swansea Local Education committee invite applications by 
March 21 for the position of principal of Swansea Technical College. 
Commencing salary £500. Particulars from Mr. Wm. James at the 
college. 


Mr. Francis Medforth Denton, of the Carnegie Technical Schools, 
Pittsburgh (Pe., U.S.A.), has been appointed associate heed of the 
electrice! enginecring and applied physics department of Northamp- 
ton Polytechnic Institute (Clerkenwell, E.C.), rendered vacant by the 
resignation of Dr. C. V. Drysdale, who has been on the staff of the 
Institute since its opening in 1896, first as chief assistant, afterwards 
as associate-head of the department. Dr. Drysdele’s valuable work 
at the Institute during this period is well known. 

Mr. Denton received his technical training at the Central Technical 
College of the City and Guilds of London Institute, obtaining the asso- 
ciate's diploma in 1901. At this college he held a Yorkshire County 
Council scholarship which he had obtained when at Hymers College, 
Hull. On leaving the Central Technical College Mr. Denton spent a 
year and a half in the instrument making works of Messrs. Elliott Bros., 
and subsequently was for two and a half years at the Oerlikon Works, 
Switzerland, where he was engaged in design and other work. From the 
Oerlikon works Mr. Denton was brought back to the Central Technical 
College to a position on the staff of the clectrical engineering department, 
which he occupied for a year, and at the expiration of this engagement he 
went to the United States to join the staff of the General Electric Co. in 
various departments at Pittsfield (Mass.) and at Schenectady. After 
occupying these positions for a year he was, two and a half years ago, 
appointed lecturer in clectrical engineering at the new Carnegie Tech- 
nical Schools at Pittsburgh, a position which he still occupies and is 
resigning to take up his London appointment. | 

Burslem Council have appointed Mr. H. C. 


Heath as mains 
supcrintendent. | 


Accrington.—It was stated at the Council meeting last week that 
the present scheme of wiring premises wes not working satisfactorily, 
and the chairman of the clectricity committee suggested its discon- 
tinuance end the substitution of a deferred payment system, under 
which 10 per cent. of the cost would be charged cach quarter. 


“ Amalgaline."—4AÀn interesting arrangement for facilitating the 
jointing of lead pipes has rocently been introduced by the Metz! 
Jointing Co., of Adelphi House, London. It does not supersede the 
mechenic, but simply makes his task easier. Amalgaline, the 
substance uscd for meking the joint, consists of a mets! ribbon 
0-05 mm. thick, which is treeted with & composition to prevent the 
formation of oxides. The ection of the ribbon upon metals is such 
thet, on the application of heat, the ribbon melts at a lower tempera- 
ture than the metals to be acted upon, and causes an amalgamation 
of the metals at г, considerzbly lower temperature than their normal 
melting point. Thus, with lead: On placing a strip of Amalgaline 
between the cleaned surfaces to be joined and applying heat sufficient 
to melt the strip, the surfaces of the lead fuse, &nd in fusing they 
emalgamate. Amalgaline is in no sense a solder. The scientific 
importance of the invention consists in the fact that, by inter- 
molecular absorption, the minute quantity of Amalgeline is dissipated 
in the body of the leed, which, by reason of the absorption, becomes 
stronger at the junction than clsewhere. 

This method can, of course, be used for all classes of plumbers 

work, but it is especially interesting in its application to electrical 
work. In jointing leed covercd cables, for instance, the ends are 
prepared, but before the cables sre jointed in the usual way a lead 
slecve of rather larger diamcter than the c2bles is drawn over them, 
and pushed. temporarily out of the way along onc or other of cables. 
The joint heving been made, this sleeve is pleced over it, and. & piece 
of Amalgaline wrepped round the cable. The sleeve is dressed down 
to this with a plumbers mallet, heat is then applied, and in a very 
short time the plumbing is completo. 
A similar arrangement is applicable to dry-core cables, and to the 
junction boxes used for house service work. In the latter case the 
boxes are made of lead instead of iron, and are split through the 
middle. After the jointing has been effected Amalgaline is run round. 
the edges of the box, and e water-tight joint is thus easily made. 


Australasia.—The ‘‘ Australian Mining Standard " states that on 
the Broken Hill (N.S.W.) Council's electricity undertaking for the 


first half of 1909 there was а loss of £1,388, without allowing for 
depreciation. | 

The local authorities concerned have decided to apply for an Order in 
Council authorising the delegation to the Melbourne Electric Supply Co. 
of the work of constructing an electric tramway at Geelong. 

Charlton (Victoria) Electricity Co. has been formed to establish elec- 
tricity supply works. 

Boulder City (W. Australia) Council recently invited tenders for a 
loan of £8,000 for extensions of their electric lighting plant. 

The equipment of the Korumburra (Victoria) electricity works by 
McLean & Co. is nearly completed. 

Brighton (Victoria) Council have referred to their solicitor (for 
report) an offer hy Mr. M. W. Fink to erect à power stetion and 
supply current in Brighton under a scheme of profit sharing with the 
Council. Mr. Fink hes applied for the necessary Order-in-Council. 
A proposal by the Melbourne Electric Supply Co. to extend their 
mains into Brighton was recently refe:red to the Public Work: 
committee. 

On the occasion of the celebration of the sixth anniversary of the 
inauguration of the Devonport (Tasmania) electricity undertaking the 
warden (Mr. G. N. Levy) stated that there were 75 power consumers, 
апа there was а good demand for power for electric irons. The street 
lighting had been done on а 1}4. rate from the start, although the street 
lighting had been quintupled. The revenue for 1909 was £2,100 and, 
excepting those of Hobart and Launceston, theirs was the largest electric 
supply undertaking in Tasmania. 


Beckenham.—At the last meeting of the Council Mr. Dykes 
moved a resolution to inquire into the position of the elcctricity 
undertaking, and particularly into the advisability of continuing the 
existing free wiring scheme. 

Mr. Dvkxs said he thought the practice which obtained with public 
companies of having an annual general meeting at which the chairman 
reviewed the result of the past year's work was one which might with 
advantage be followed in the case of a municipal trading undertaking. 
He was firmly persuaded that an alteration was necessary in the Council's 
free wiring scheme, that some more elastic system of charging was re- 
quired, as an alternative to the present flat rates, and that the system of 
management of the department was faulty. In the early days of an 
electric light undertaking, when there were long lines of mains laid down 
with few lamps connected to them, it was all-important to induce pos- 
sible consumers to come on, and the original object of free wiring was 
to assist those who, whilst anxious to have electric light, were for various 
reasons unable to afford the initial capital outlay on wiring. In the form 


-in which they had it in Beckenham, it was first introduced by the British 


Insulated & Helsby Cables. The system of wiring they used was a simple 
one, the fittings were plain, and they only agreed to put in lights which 
would be in fairly frequent use. Ав a matter of fact, the company aban- 
doned the system long ago, as it was found not to be a profitable busi- 
ness, and the Local Government Board refused to grant loans for that 
purpose. À recent memorandum prepared by their clerk showed that at 
present they were spending on free wiring 23s. 3d. per lamp installed. 
They had £22,613 locked up in free wiring and fittings, and, so far from 
the rentals approximately balancing the interest and sinking fund pay- 
ments, the rentals last year amounted to only £935. whilst the interest 
and sinking fund charges came to £2,643, leaving a deficit of £1,708. That 
meant roughly a deficit of 1-7d. on every. unit sold to “ free " wirers. It 
could not be contended that the result of that policy had been to build 
up а sound business and hring about а general reduction in the charge 
for current. Probably the majority of the ratepayers would learn for 
the first time that the undertaking last year made a loss of £1,142. 
Luckily this year they had been able to effect à very large reduction. 
amounting to nearly £2,000, in the cost of coal, due to the installation of 
а battery and booster, as advised by Му. Manville. Even with that 
saving, Mr. Tapper’s analysis of the accounts to date for this year showed 
a loss of between £100 and £200. Without it, it would have meant a loss 
cqual to more than a 2d. rate From inquiries he had made he found the 
wiring and fittir:gs cost as a rule about 15s. or 16s. Ipswich spent on an 
average 15s. 6d., and charged a rental of 28. 4d. per annum. In their own 
case, contractors canvassed consumers and endeavoured to get them to 
put in as many lamps as possible. It might be perfectly good business 
to make a loss over the wiring if the consumers thus obtained were par- 
ticularly good consumers, and used a large number of units per lamp—if, 
in short, they were more profitable consumers than those who did their 
own wiring. Unfortunately, that was far from being the case, and many 
of their free " wired consumers used so few units that they did not even 
pay the standing charges incurred by the station in being ready to supply 
them. Dealing with the system of charging, Mr. Dykes said he did not 
ask them to take it from him that the flat rate method of charging no 
longer met present-day requirements. He had never proposed that they 
should suddenly alter their entire system of charging. as had been sug- 
gested, but he urged that they should introduce some new system along. 
side the old, as, in order to make up for the reduction due to metal 
filament lamps. they must attract more consumers who could only come to 
а great extent from the smaller houses where at present gas was used. 
If the flat rate met all requirements, why was it that so many local autho- 
rities were discarding it ? Не was very anxious no one should think that 
in what he had said he was reflecting in any way on their electrical en- 
gineer, Mr. Tapper. They had in Mr. Tapper an excellent electrical 
engineer, to whom great credit was due for the way in which he had over- 
come the difficulties of the last few years due to the defects in the 
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machinery. Their difficulty lay, he thought, in the fact that they were 
attempting to manage a highly technical trading department with a board 
of 19 members. 1t could not be done. An Executive committee of not 
more than three members, with full powers to manage the business, and 
entrusted with the full contidence of the rest of the members, offered, in 
his judgment, the best solution to the problem. 

А discussion ensued, but no resolution was passed. 


Bermondsey (London).—Metal filament lamps are to be supplied 
to the libraries. 


Burslem.—The extensions of the electricity generating plant (com- 
prising a 600 kw. turbine set, a Babcock-Wilcox boiler, &c.) were 
inaugurated last week. 

The salary of the borough clectrical engineer (Mr. А. Bremner) has been 
increased to £400 per annum. 


Chelmsford. —The Corporation desire to supply electricity to Creat 
Baddow, but the Rural Council will not assent to the use of overhead 
wires. 


Commercial Intelligence.— The President of the Board of Trade 
(Mr. S. Buxton) has appointed the following to be members of the 
new Advisory Committee on Commercial Intelligence :— 

Sir F. Forbes Adam, Lord Avebury, Sir A. E. Bateman, Sir Hugh Bell, 
Mr. Henry Birchenough, C.M.G., Mr. F. Brittain, Mr. Н. Brock, Mr. Geo. 
Н. Cox, Mr. T. Craig. Brown, the Hon. W. Hall-Jones, Mr. C. A. Harris, 
C.B., C.M.G. (Colonial Office), Sir T. W. Holderness (India Office), Sir 
W. H. Holland, Mr. H. W. Just, C.B. (Colonial Office). Mr. A. Law, С.В. 
(Foreign Office), Mr. W. H. Mitchell, Mr. E. Parkes, M.P., the Right Hon. 
Sir G. H. Reid, Sir A. K. Rollit, Sir A. Spicer, M.P., Lord Strathcona, 
Mr. D. A. Thomas, M.P., and Mr. Robert Thompson, M.P., together with 
the Permanent and Parliamentary Secretaries of the Board of Trade and 
the Assistant Secretary of the Commercial Department of the Board of 
Trade for the time being. The Chairman of the Committee will be the 
President of the Board of Trade, or, in his absence, the senior Board of 
Trade representative present. The Committee is to hold office for three 
years. Mr. P. Ashley is secretary to the Committee. 


Customs Decisions.— According to recent decisions of the Common- 
wealth authorities, the following duties are to be levied upon imports 
into Australia :— 

Comparators, including optical attachment for reading the scale, one 
double-throw switeh, cords, connecting leads and terminals, and a curve 
giving F (v). 5 per cent. ad. val. (British goods free) ; cord absorbers, 
consisting of a spring reel fitted in a frame for“ absorbing " the slack 
cord of hanging electric lights, 174 per cent. (British 10 per cent.); 
multostats, or universal motors for vibrators, ear massage pumps, sur- 
gical drills, centrifuges, &c., 20 per cent. (British or other); and switch 
and wall plugs combined, free (British or other) ; electric pulley (chain) 
blocks, including motor built in so as to form an integral part, 5 per cent. 
(British free), or otherwise the duty on the chain block is as aforesaid 
and that on the motor 20 per cent. (British or foreign). 

According to a recent decision, machines and apparatus for forming 
tungsten filaments for electric lamps are dutiable under the French 
Customs Tariff under No. 525 bis, as apparatus not specially men- 
tioned. (The pump and motor are dutiable separately.) 


Dundee.— The year's experiment in charging for electric current to 
householders in à tenement in Seymour-street at 80 much per lamp 
according to rental, has proved unsatisfactory, and on the advice of 
the city electrical engineer (Mr. H. Richardson) it has been decided to 
go back to the system of metering current. 


_ Electricity in Mining.—At the national conference of the mining 
industry held at Caxton Hall, Westminster, on Tuesday, it was 
resolved to urge the Home Secretary to proceed without delay with 
the sittings of the Royal Commission on mines. It was asserted 
that the special representatives of the Miners’ Federation appointed 
to attend the inquiry into the West Stanley Colliery disaster, by 
which 160 lives were lost, had reported that, in their opinion, that 
disaster was attributable to the electrical installation. The opinion 
of the delegates was to th» effect that the whole question of electri- 
city in mines should be thoroughly investigated by an impartial 
body like the Royal Commission, with the assistance of the best 
scientific opinion. 


Engineering Standards Committee.—It has been decided to make 
certain alterations in the Committee's price list after 31st inst. 

The prices of 21 of the reports will be raised, the prices of 28 will re- 
main unaltered and the price of one report (that dealing with the pro- 
perties of British Standard Sections) has been reduced with a view to its 
more readily finding its way into the hands of draughtsmen and others 
engaged in constructional work. Copies of the revised price list can be 
obtained from the Secretary, 28, Victoria-street, Westminster, S.W., or 
Messrs. Crosby Lockwood & Son, 7, Stationers’ Hall-court, E.C., official 
publishers to the committee. 


Exhibitions.—Information relating to the Exhibition of Sanitary 
Apparatus and the Congress of the Royal Sanitary Institute, to be 
held at Brighton from Sept. 5 to 14 next, can be obtained from the 
Institute, 90, Buckingham Palace-road, London, S.W. 


In the series of exhibitions which will follow fast on each other at 
Olympia during the London season. and which culminate with the 
great horse show, not the least interesting will be that which will be 
opened by H.R.H. Princess Christian on April 8, to be devoted to the 
Idea] Home. 

Olympia will be totally transformed in appearance. A false roof 
under the glass arch will soften down the harshness of the lighting and 
the ugliness of the iron supports; a huge window between the main hall 
and the annexe will give the effect of cathedral stained glass and a scheme 
of decoration, costing thousands of pounds, will be carried out. Features 
of the exhibition will be a real £600 villa, built complete in 10 days by 
a firm of London builders, and numerous novelties connected with the 
furnishing and beautifying of the home, &c. 

At the United Provinces Exhibition to be held at Allahabad 
(India) in December next, there will be sections devoted to engineer- 
ing. wood and mctal work and general industries. Prospectus, &c., 
from the Secretary, Allahabad. 

A meeting of the British Executive committee of the Dresden 
International Hygiene Exhibition (1911) was held in London on 
Tuesday. 

Prof. Dr. Pannwitz (the deputed representative of the scientific de- 
partment of the exhibition) invited the co-operation of those present, and 
said every civilised country was making vigorous efforts for an effective 
representation at the exhibition. 

Dr. Williams, Major Pollock, Dr. Armit, Sir John Purley, Dr. White. 
legge and others also spoke in approval of the project, and offered prac- 
tical suggestions. Offices are to be opened in Victoria-street, S.W., by 
the British executive. 

Frome.— The Council propose to transfer their electricity works 
to Edmundson's Electricity Corpn. The undertaking has been 
worked by the company for the Council, who have expended about 
£35,000 upon it, but about £4,000 has been repaid. The Council 
are still indebted to the company to the extent of £8,278 on con- 
tract work. If the works are transferred the company will repay 
to the Council the whole of the capital expended. 


Holland.—The ‘‘ Handelsbled” states that M. Zeurcher has 
applied. for a concession to construct and work an electric tramway 
between the Hilversum and Nieuwersluis railway stations, 

Breda municipal authorities are considering an application by J. 
Presse & Co. for a concession for an electric tramway in the town. 


India.— Tlie Indian and Eastern Engineer“ says Lucknow 
Municipality have decided to engage an expert to advise them опа 
proposal to adopt electric lighting in the city. A concession given 
to a company was revoked in August last, and tenders were sub- 
sequently invited, but no satisfactory tender was received. 

Simla Municipality have obtained from the Punjab Government а 
licence to supply electricity for public and private purposes on the com- 
pletion of the hydro-electric schemes. 

Calcutta Lighting committee have recommended “that electricity 
should be used in some of the main thoroughfares of the city." The 
Government of India have expressed their willingness to consider & 
scheme formulated by the Punjab irrigation branch for providing elec- 
trical lift irrigation to an area of about 11,000 acres at Buchiana, on the 
Lower Chenab Canal. 1t is proposed to generate electric power at а 
canal fall and transmit it to pumping stations. Within practicable dis- 
tance of the land to be irrigated there are two falls whence power might 
be obtained, and one of these, on the Upper Gugera branch, has been 
selected. The electrical part of the scheme has been drawn up by Mr. 
J. Rowan Wilson, electrical adviser to the Punjab Government, and 
provides for the generation of three-phase current at 500 volts and to be 
stepped up to 5,000 for transmission, The scheme is estimated to cost 
R.1,25.000 (£8,333). 

“Indian Engineering " states that the salary of the chief electrical 
engineer of the Bombay, Baroda & Central India Railway (Mr. К. E. 
Pigott) has been increased from R.1.250 to R.1,375 per month. 

Linthwaite.—The Council have been compelled to relay the tram- 
way track by the end of May, and a meeting of ratepayers was held 
last week to discuss the position. 

Mr. R. H. Wilkinson said that, if he were correctly informed. the 
amount owing on the tramways at present was about £14,000. If the 
scheme of relaying the track was proceeded with the Council would have 
to borrow £11,000. Deducting the rent received annually from Hud. 
derstield Corporation there would be something like £1,500 a year for 12 
years to raise for repayment. interest and repairs. For the next 12 years 
that would mean an extra rate of Is. On the most generous estimate, 
the life of the tramway lines would expire about 1922, and the same thing 
would happen again in 1934, which would add further to the rates. Five 
years ago Huddersfield Corporation offered the Council £5,000 to take 
over the track, and he suggested that if that had been accepted Linthwaite 
would have finally done with the matter for £9,000. That would mean 
only a 7d. rate for 12 years. 

A lively discussion followed, but no resolution was passed. 

Liverpool.—The general manager of the tramways department 
(Mr. C. W. Mallins) has reported on the past. year’s work. 

Traffic revenue for 1909 was £561,271 and the total revenue £592,728 ; 
operating cost (including rental of leased lines) £400,205, a decrease 0 
£6,866 on 1908. The gross profit was £192,522, and after providing for 
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interest (£50,919), sinking fund and repayment of loans (£59,249), re- 
serve, renewal апа depreciation (54,902), the sum of £27,451 was contri- 
buted in aid of general rate. The net profit was £82,354, an increase 
of £7,779. The contribution in relief of local rates is £2,593 in excess of 
the previous year. Since the Corporation took over the tramways £234,970 
has been paid out of profits in relief of local rates. The number of pas- 
sengers carried during 1909 was 121,532,940, and the car-mileage 
11,952,373, а decrease in passengers of 394,943, and in receiptsof £1,873. 
The average receipts per mile were 11-274. and per journey 8s. 4id., 
and receipts per car £1,100. 10s. 74d. 


Manchester Municipal School of Technology.—The award of the 
James Prescott Joule Commemorative Medal (presented by Sir W. H. 
Bailey) for 1910 will be made in September next by the Manchester 
Education committee. The medal (in silver) will be awarded for the 
best essay dealing with Physical Science or Engineering, preference 
being given to subjects concerned with the transformation of energy. 

The competition is confined, for the present year, to past and present 
students of the school whose ages are not less than 16 nor more than 
20 years. Essays, to be written on one side of paper only, must be sent 
in to the principal not later than July 1, 1910. 


Marylebone (London).— The actual cost of the first street lighting 
Scheme has come to £5,630, against £7,860 originally estimated. 

The general manager (Mr. А. Н. Seabrook) states that the revenue 
account for the three months ended December last shows total units 
sold 3,852,130, compared with 3,033,150 in the corresponding period of 


1908. Of the increase public lighting contributed 267,728 and private | 


consumers 550.652. The average price obtained from private con- 
sumers was 4-072d. per unit, against 4-45d. The number of public 
lighting units is greater than the original estimate owing to the decision 
to put in larger candle-power lamps in the more important thorough- 
fares. Notwithstanding this, the average price obtained (after allow- 
ing for maintenance and proportion of capital charges) is practically the 
same figure as that on which the scheme was adopted. The total 
income from sales (including meter rents) to private consumers was 
£59,737, and for public lighting £3,127, increases of £4,427 and £2,539 
respectively. There was a reduction in the average cost per unit of 
0-2144., equal to 22 per cent. During January 71, applications for 
installations were received, 25 from the sales department and 43 from 
о and other trades, against 5 and 45 respectively in January, 


Metropolitan Association of Electric Tramways Managers. — А 
meeting of the members of this association was held on 10th inst., at 
the Municipal & County Club (Whitehall, S.W.) 

Among those present were Messrs. H. E. Blain (West Ham), A. G. 
Balfour (Dartford), J. K. Bruce (L.C.C.), A. Coveney (Erith), W. E. 
Hammond (Metropolitan Electric), Н. L. Howard (Barking), C. Mittel. 
hausen (Bexley Heath), W. Murray (Walthamstow), W. C. Ullmann 
(East Ham), G. E. Cummings (representing Sir Clifton Robinson, chair- 
man of the association), and T. B. Goodyer (Croydon) (hon. sec.). Mr. 
A. H. Stanley, general manager of the London Underground Railways 
and managing director of the London United Tramways (Ltd.), was also 
present. Apologies for absence were received from Mr. F. Schofield 
(Leyton) and Mr. A. V. Mason (South Metropolitan). 

During the temporary absence abroad of Sir Clifton Robinson, Mr. 
H. E. Blain (ex-chairman) was elected acting chairman. Mr. Stanley 
was elected а member of the association. The hon. sec. submitted 
various communications having reference to Metropolitan tramway 
matters, and also communications which he had received from America 
on the question of claims. The various topics were discussed, and the 
last-named subject was referred to the acting chairman and hon. sec. 
for further information to be obtained. 


National Electrical Manufacturers’ Association.— We have received 
the following from the Secretary :— 

The fifth annual general meeting was held on 22nd ult., Mr. H. H. 
Berry in the chair. Before the report was considered the insurance 
expert attached to the association made his report and explained that 
an appomtment such as he held, although unusual in this country. was 
frequent in the United States. He explained the very material benefits 
to be secured by members in utilising that department of the associa- 
tion. Many members had been able to obtain considerable reductions 
in premiums besides valuable aid in the adjustment and settlement of 
claims, &c. 

The committee's report was then taken as read and was commented on 
by the chairman and other members. Various suggestions as to increasing 
the utility of the association were made, the general view being that the 
present position of the Association was one of much greater benefit to 
the members than had ever been the case previously. There was also a 
consensus of opinion that the work done by the association was insuffi- 
ciently appreciated by manufacturers. and attention was drawn to the 
fact that much more could be done if the membership were increased. 
The report was unanimously approved, as also were the accounts. 

The following constitute the committee for the current year :—H. H. 
Berry (Berry, Skinner & Co.), H. Bevis (Pirelli, Ltd.), H. W. Butler 
(Electrical Power Storage Co.), E. J. Clark (Hart Accumulator Co.), D. N. 
Dunlop (British Westinghouse Co.), T. J. Grainger (Sunbeam Lamp Co.), 
B. Longbottom (Electromotors, Ltd.), A. P. Lundberg (A. P. Lundberg 
& Sons), F. H. Nalder (Nalder Bros. & Thompson), H. Oppenheimer 
(International Electric Co.), A. P. Pope (Johnson & Phillips), B. Broad- 


hurst (Brush Electrical Engineering Co.), and H. C. Siddeley (Lancashire 
Dynamo & Motor Co.). Messrs. Beaver and H. Stanley Marsh were 
elected hon. auditors. 

After discussion, it was decided that the association hold an electrical 
exhibition in London at Olympia in October, 1911. 

The Adams Mfg. Co. and Rhodes Motors (Ltd.) were elected members 
of the association. 


Norwich.—The Corporation have made application for sanction to 
borrow £17,783 for extensions of mains, services, steam turbine with 
condenser, steam exhaust, water pipes, &c., centrifugal pump, coal 
elevator, feed water filter, &c. 

Obituary.—Mr. Henry J. Rogers, A.I.E.E., the well-known 
electrical and mechanical engineer, of Watford, died suddenly on 
March 9 in his 65th year. 


Penmaenmawr.—The Council have decided to adopt electric 
lighting on the promenade, current being supplied by Col. Darbishire. 

Presentations.—The Surrey staff of the London United Tramways 
have presented Mr. T. E. Thomas, district engineer, with a silver 
mounted cigarette case, on leaving to join the engineering depart- 
ment of the Underground Electric Railways Co. of London. 

Mr. Uffleman, on leaving to јоіп ће staff of the British Westing- 
house Co. has been presented by West Ham Electric Supply Depart- 
ment staff, with а stop watch. 

Private Bills and Provisional Orders.—The Board of Trade have 
issued а report on the Bills and Provisional Orders of the 1910 
Session relating to Railways, Tramways, Electricity, Gas, &c. 

The total number of bills deposited is 89, compared with 108 in 1909. 
The capital proposed to be raised is £12,677,000, or £7,776,000 less than 
in 1908. The 24 railway bills propose to construct 76 miles of new line. 
Eight of the bills relate to electricallines. Eleven tramway bills propose 
to construct 28 miles. "There are only two electricity supply bills, but 
there is one tramway and electricity and also three joint gas and elec- 
tricity bills. There are 25 provisional electric lighting orders and the 
proposed capital is £190,622. "There are only three tramway orders, 
for the construction of 2 miles 7 chains of double and 4 miles 63 chains 
of single line, and the proposed capital is £67,376. 

Provisional Orders Revocation.— The Board of Trade have revoked 
the Eastleigh and Bishopstoke Electric Lighting Order, 1904, and the 
Macclesfield Electric Lighting Order, 1901, as from March 8. 

Russia.—H.M. Commercial Attaché at St. Petersburg (Mr. H. 
Cooke) reports that the Ministry of the Interior has addressed 
circulars to the Governors, Chiefs of Territories and Prefects of towns 
to the effect thet authorisation of loans for local needs will only be 
granted on condition that the works are carricd out by mcans of home 
industry. Orders in very exceptional cases may be placed abroad, 
but only with the authorisation of the Minister of the Interior, and 
the Minister of Commerce and Industry. 

„The Financier" states that plans for the new Municipal 
Electricity station of Tiflis have been prepared, and the council 
have instructed their engineer to prepare plans for а hydro-electric 
station on the river Kure. 

A project is on foot to connect Tiflis and Baku by telephone at a cost 
of from 320,000 to 400,000 roubles. 

Piatigorsk Council has received an offer from M. L. P. Titz for a 37} 
years’ electric power concession. Efforts to get Messrs. Siemens & 
Halske to build the station on credit are said to have failed. 

The Moscow-Caucasian Co. is erecting an electricity station on its 
Romaninsk property, and will supply current in the district. 

The Erikson engineering firm has a contract to establish electricity 
works (5,000 H.P.) on the Romaninsk estates, in Caucasia. 

Pokava Council is negotiating with а number of houses for the con- 
struction of tramways. 

Southampton.—The whole of the Council’s schools are to be wired 
at a cost of £804. 596 additional gas lamps are to be adapted for 
electric lighting. 

Stoke-on-Trent.—The new municipal buildings are to be wired. 

Tavistock.—The Council have resolved not to engage in municipal 
electricity supply, but facilities will be given to a company for 
establishing works. 

Torquay.—The Council have decided to open showrvoms for the 
exhibition of electric lamps, fittings, &c. 

Turkey.—With a view to granting a large number of concessions 
for electric light and power plants and electric tramways, the 
Minister of Public Works has asked the authorities of the principal 
towns to state their views on the subject. 


Underground Telegraph Cables in Scotland.—On Tuesday a deputa- 
tion from Dundee and Aberdeen waited upon the Postmaster- 
General to urge upon him the necessity of an extension of the under- 
ground telegraph system from Glasgow and Edinburgh to Dundee 
and towns on the north-east coast of Scotland. 

About £1,500,000 had been spent on the underground cable system. 
To carry the cable to Dundee would cost £70,000, and to carry it from 
Edinburgh to Aberdeen would cost about £130,000. He could only 
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answer 80 far as the immediate future was concerned, and, so far as this 
year was concerned, they had not found themselves able to inelude in 
the estimates any provision for the extension of the eables to Dundee and 
Aberdeen. | | | 

Walsall.—On Monday the Council were recommended by the 
Electricity committee that, in order to enable the electrica! engineer 
(Mr. A. S. Barnard) to report fully upon the suggestions made by the 
L.G. Board. and to prepare amended plans and estimates, the 
application for sanction to a loan of £35,000 for the electricity under- 
taking be not further proceeded with at present. In order to place 
the Corporation in а position to meet the ordinary demand for 
electric current during next. winter, an application is to be at once 
made for sanction to borrow £8,345 for а new sub-station (£4,141), 
coal elevators at generating stations (£450), mains and services for 
three years (£3,000), &c. - |. | -> 

Wednesbury.—An unopposed inquiry was held on Friday last 
into the application of the Council for sanction to borrow £2,925 for 
extensions of the electricity mains, services, meters. &c. 

. Wigan.—The Council have refused an offer of the Lancashire 
United Tramways Co. to purchase and work the Corporation tram- 
ways, | 

Wireless Telegraph Notes.—His Majesty has given his consent to 
grants of extra pay of 1s. 6d., 1s. and 6d. а day, respectively, to chief 
officers (including divisional chief officers) of Coast Guard, when in 
charge of medium power wireless telegraph stations, low power 
stations performing naval work, and low power stations performing 
military work. Officers of the Royal Marines and warrant tele- 
graphists respectively receive 2s. 6d. and 2s. a day extra day, when 
in charge of wireless stations. | 

An important change has been made in the equipment of H.M.S. 
** Dreadnought,” at Portsmouth, where the vessel is now undergoing 
her first refit. There is an entire remodelling of the wireless installa- 
tion on board, and when completed (by the staff of the '* Vernon," 
who have the matter in hand) it is stated that the Dreadnought 
will be able to speak with Malta from Portsmouth. Formerly the 
installation only provided. for speaking between the Bay of Biscay and 
Gibraltar, or the Isle of Wight. While in home waters the '* Dread- 
nought " will be in direct communication with the Admiralty in 
London. The work is expected to be completed in April. 

It is announced that a large wireless telegraph station is to be 
erected at Scarborough. 

The Marconi Co. has received & further large order from the 
P. & O. Co., and are equipping three further vessels of their fleet. 

All the Midland Railway Co.'s steamers on the Hcysham- Belfast 
service are to be equipped with wireless installations. 

The Daily Mail " has a correspondent at Berlin who informs the 
readers of that journal that a Prof. Gerebotani, a Munchen priest, 
has recently given a public exhibition in Berlin of a pocket wireless 
telegraph apparatus, hardly larger than a man's hand, contained in а 
small wooden box, which enables its possessor to Бе “ called ир” 
from a central wireless station. 

It is reported that a Bill will shortly be introduced into Congress 
to enable the Government to regulate the use of wireless telegraph 
apparatus in the United States. The main reason for taking this 
step is the alleged great increase in the number of private wireless 
stations. : 

Wolverhampton.—On Monday the Council resolved to place 
£1,417 out of the profits of the electricity undertaking to the credit of 
the improvement fund for the year ending March 31, 1911. 


Yarmouth.—The Borough Surveyor has reported that a consider 
able saving would be effected by the adoption of electricity for street 
lighting. 

The present lamps cost £3. 6s. 8d. and Gorlcston lamps £3. 10s. per 
annum. Electric lamps are to be charged in future £3 per annum. 
There are 673 gas lamps in the town which at present cost 
£2,272. 6s. 8d. per annum, and it is estimated that a saving 
of £253. 6s. 8d. per annum would be effected by their conversion to 
electricity. A sub-committee which has gone into the matter 
recommends that the whole of the gas lamps be converted into 80 c.p. 
incandescent electric lamps, and estimate that the total saving by the 
conversion will be £295. 12s. 8d. per annum. The work will take two 
years to carry out. | 

Dinners.— The third annual dinner of the staff and employés of 
Bolton Corporation electricity works took place last week. 

The chief assistant engineer (Mr. B. S. Hornby) presided, and among 
those present were Mr. W. J. Wood (station superintendent), Ald. J. 
Berry, J.P. (chairman of the Electricity committee), and Messrs. А. G. 
Livesey, R. Gregory, Н. E. Annett, &c. 

Ald. BERRY gave the toast of “ The Bolton Corporation Electricity 
Department," and said that their station contained 12 engines of over 
12,000 H.P.. and when the boiler extension was completed they would 
have 18 boilers. All the machinery was British made. He thought their 
works were model works, and he hoped the good feeling existing at present 


would continue. He referred to the unavoidable absence of Mr. Day, 
but he was glad to say that he was improving. 

Mr. Horny, replying on behalf of the department, thought they had 
every reason to be gratified with their work during the past year. Their 
maximum load and output had both increased, in spite of bad trade and 
the economies effected by consumers by using metal filament lamps. He 
was sure every member of the department had done his best to make the 
electricity undertaking a success. | 

The staff of the Dundee electrical department held a dinner on the 
8th inst. to celebrate the opening of the new generating station. Mr. 
Harry Richardson, the engineer, presided ; and in the course of the 
evening Mr. D. H. Bishop presented Mr. Richardson with several 
gifts. Mr. Richardson, acknowledging the gifts expressed the 
pleasure he had had in working with his staff, without which the 
efficient working of the department would be impossible. 


Ball.—The staff of Bruce Peebles & Co. held their annual ball on 
Friday evening last. , 

Mrs. Lee Murray (wife of the general manager) received the guests. 
Amongst those present were several of the directors and branch mana- 
gers, outside representatives and agents of the company, about 150 
ladies and gentlemen in all. At supper the chair was occupied by Mr. 
Lee Murray. Mr. W. V. Waite (works manager) proposed The Firm,” 
which was responded to by Mr. C. J. Shiells and Mr. A. D. Anderson 
(directors). Mr. Hunt proposed “ The Guests," and Mr. R. Graham 
and Mr. J. H. Bunting replied. 


TRADE NOTES AND NOTICES. 


— . —— 


“THE ELECTRICIAN" ELECTRICAL TRADES’ 
DIRECTORY AND HANDBOOK.—The 1910 Edition 
of the Big Blue Book is NOW READY, price 15s., post 
free in the United Kingdom, 153. gd. The volume 
brings a great mass of very valuable statistical and 
technical data quite up to date, and the Directorial 
Division has been thoroughly revised and amplified up 
to February 16th. 

All branches of Electrical Engineering and Industry 
are fully treated, and Electro-Financial matters receive 
every attention in the new volume, which aggregates 
more than 23,000 pages. The Directory Division 18 
complete and thoroughly accurate, and has been com- 
pletely revised, The Big Blue Book contains more 
names of live electrical firms and persons than any 
ether Directory published, and this notwithstanding 
that all mere lists of members of Societies and Institu- 
tions (so easily and cheaply available) are excluded, as 
‘unreliable and of little value for Manufacturers’ and 
Dealers’ purposes, The full set of valuable Statistical 
and Engineering Tables, &c., have been very carefully 
revised and extended, and are now issued in a han Jy 
form. These are included in the 1910 Big Blue Book, 
making it the most complete work of the kind ever 
published. 


— — me e— 


TENDERS INVITED. 

ABERDARE District Council invite tenders for erection of generat- 
ing station, supply and erection of two high-speed. reciprocating 
engines, direct coupled to d.-c. generators (200 kw. and 100 kw.). 
balancer booster, switchboard, steam and exhaust piping; battery 
of accumulators (500 ampere-hours capacity) and cables, street work 
and junction boxes, switch pillars, &c. Copies of specifications, 
with general conditions and forms of tender from the clerk to the 
Council (Mr. Thos. Phillips). Drawings may be inspected at the 
offices of the consulting engineer, Mr. Stephen Sellon, 36, Victoria- 
street, London, S.W., and at the office of the Surveyor to the Council, 
Town Hall, Aberdare. Tenders to Mr. Phillips by noon April 9. 
See also an advertisement. 

Верғовр Corporation require tenders from manufacturers for the 
supply of а 750 kw. direct-coupled steam driven single-phase alter- 
nator and exciter. Specification, form of tender, &c., from the 
borough electrical engineer (Mr. R. W. L. Philips, A. M. L. E. E.). 
Cauldwell- road, Bedford. Tenders, addressed to the Chairman of 
the Electricity and Street Lighting committee, Electricity Works, 
Cauldwell-road, Bedford, must be in by noon, March 28. See also 
an advertisement. 

HUDDERSFIELD Corporation invite tenders for the supply © 
single-phase a.-c. meters, to be delivercd as required durin 
ensuing two years. Specifications and other particulars from the 
borough electrical engineer (Mr. A. В. Mountain), St. Andrew i 
road, Huddersfield. ‘Tenders must reach the town clerk (Mr. 
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Henry Field), Town Hall, Huddersfield, by noon of Thursday, 
March 31. See also an advertisement. 


WOLVERHAMPTON Elcctricity committee invite tenders for the 
supply of additional generating plant (2,000 kw. turbo-alternator, 
and 5,000 kw. mixed pressure turbo-alternator). Specification may 
be obtained from the borough electrical and tremways engineer (Mr. 
C. E. C. Shawfield), and tenders, addressed, to the chairman of the 
Electricity committee, Town Hall, Wolverhampton, must be in by 
noon of Wednesday, March 30. Sce also an advertisement. 


Partick Council invite tenders for supply of materials for the 
electricity department for the year ending May 15, 1911, including 
cables, cable jointing requirements, service cut-outs, meters, incan- 
descent lamps, arc lamp carbons and lubricating oils. Specifica- 
tions and forms of tender from the burgh electrical engineer (Mr. 
Wm. Sillery, A.M.I.E.E.), Mauldslie-street, Partick. Tenders to 
the Town Clerk by Wednesday April 6. See also an advertisement. 


Tenders are invited for the supply to the Postmaster-General's 
Department, SOUTH AUSTRALIA, of 200 tubular iron or steel poles. 
Tender forms and specifications may be obtained at the Common- 
wealth Office, 72, Victoria-strcet, London, S.W. See also an 
advertisement. 

GLascow Corporation invite tenders for supply of main cables, 
electricity meters and arc lamp carbons for 12 months from May 31. 
Specifications and forms of tender from the engineer, Mr. W. W. 
Lackie, 75, Waterloo-street, Glasgow. Tenders to the town clerk, 
Mr. А. W. Myles, City-chambers, Glasgow, hy 29th inst. 


GLAsaow Corporation also want tenders for supply of 20,000 
85 volt 16 c.p. carbon filament traction lamps, for delivery as 
required over one year. "Tenders, on offerer's own form, to the town 
clerk (Mr. A. W. Myles) by 10 a.m. March 22. 


Tenders are invited for electric wiring of Wellington-street 
Boys’ Council School, PENDLETON. Specifications from the borough 
electrical engineer (Mr. Victor A. Н. McCowen), Electricity Works, 
Frederick-road, Pendleton. Tenders to the town clerk of Salford 
(Mr. L. C. Evans), by noon March 31. 

WALLASEY Council require tenders by April 18 for 12 months' 
supply of stores to their electricity department, including meters, 
cable and junction boxes, span and guard wire, switches and cut- 
outs, &c. Form of tender, &c., from the Engineer, Electricity Works, 
Wallescy. 

GRIMSB Corporation invite tenders for supply of 300 c.i. lamp 
posts, and 285 swan-neck fittings, and 300 d.p. fuse boxes. Specifica- 
tions and forms of tender from the borough electrical engineer. Mr. 
W. A. Vignoles, M.LE.E. Tenders by March 21. 

WaRRINGTON Electricity and Tramways committee want та 
by noon, March 22, for 1,000 kw. turbo-alternator, 750 kw. rotary 
converter and switchgear. Specifications from the Borough 
Electrical Engineer. 

Limerick Electric Lighting committee want tenders by 4 p.m. 
March 25,for annual supplies of accumulator and electrical accessories, 
cables, carbons, lamps, meters, oil, &c. Forms from the Borough 
Electrical Engineer. 

Tenders are wanted by March 22 for 12 months’ supply of electric 
lighting sundries to West Sussex County Asylum, CHICHESTER. 
Forms of tender from the Clerk. 


Gloucestershire County Council want tenders by April 2 for the 
electric lighting of extensions of the Shire Hall, GLOUCESTER. 
Specification, &c., from the Consulting Surveyor. 


Lonpon County Council want tenders by 11 a.m. March 23 for 
wiring and fittings for the electric lighting of Camden-street Central 
School. Specification, &c., from the Chief Engineer. 

SALFORD Tramways committee want tenders by 3 p.m. March 28 
for supply of a motor tower wagon. Specification from the General 
Manager. 


Hackney (London) Council want tenders by 7 p.m. April 27 for 
supply of 80,000 pairs of yellow flame arc lamp carbons. Specifica- 
tion, &c., from the Town Clerk. 


SOUTHAMPTON Corporation want tenders by 2 p.m. April 4 for 
construction of tramways in New-road and Northam-road. Form 
of tender, &c., from the Tramway Offices. 

BRADFORD Corporation want tenders by April 2 for supply of 
steel girder tram rails and steel poles. Specification, &c., from the 
City Engineer. 

The BoMBAY Baropa and CENTRAL INDIA RarLwav Co. want 
tenders by noon, March 22, for supply of oil engines and d.c. dynamos. 
Forms from 2-4, Bishopsgate-street Without, London, Е.С. 

GHENT (Belgium) Municipal Council want tenders by April 2, for 
supply of three electric cranes. Tenders (with £80 deposit) to M. le 
Maire, Ghent, | 


The IrALIAN State Railways department require tenders by April 1 
for supply of two electric motors for Florence and. Naples workshops, 
and а motor апа a transformer for Venice (Marittima) workshops. 


Tenders will be opened at 2 p.m. March 28 at the Direccion 
General de Communicaciones, Gobierno Provincial, Havana, for the 
provision of a telephone system at SANTA Fx (Island of Pinos), with a 
radius of 10 km. (65 miles.) 


Extension of Time.—The date for the receipt by the Direccion del 
Servicio y Conservacion de las Puertos de la Capital y la Plata, 
BvENOS AYRES, of tenders for supply of twenty 1-ton clecirie and one 
15-ton steam cranes is extended to March 22. 


TENDERS RECEIVED AND ACCEPTED 


Bermondsey (London) Council has accepted the tenders of W. 
Geipel & Co., for arc lamp carbons ; Morgan Crucible Co. for dynamo 
brushes, reversible booster brushes, water pump motor (condenscr) 
brushes, battery booster and No. 1 and No. 2 balancer brushes, 
feed pump and. Crompton's fan motor brushes; Bruce Peebles’ fan 
motor brushes, deep well pump brushes, induced draught motor 
brushes, stoker gear motor brushes; Siemens motor brushes, oil 
pump (condenser) motor brushes and oil separator pump motor 
brushes ; W. Lucy & Co., for meter boards, street frames end covers, 
joint boxes, and single and double house service boxes; Sykes & 
Sugden, for straight through joint boxes and. disconnecting boxes, 
bifurcating end connecting boxes and trifurcating end connecting 
boxes; Western Electric Co., Callenders Co., Siemens Bros. & Co., 
British Electrica! Trade Supply &nd. Bitumen Co., and Silico Bitumen 
Co., for cables and. jointing material; Sutton & Co., for circular 
conduits, troughing. 

Fulham (London) Council have acecpted the following tenders for 
annua! supplies :— 

Electrical goods, Siemens Bros. Dynamo Works, Saxonia Electrical 
Wire Co., Sunbeam Lamp Co., British Westinghouse Co., Verity’s Ltd., 
India Rubber, Gutta Percha & Telegraph Works Co., General Electric 
Co., Siemens Bros. & Co., Davis Electric Co., and the British Insulated 
& Helsby Cables Co.; gauge glasses. Franklin & Co. ; ; frames and covers, 
W. T. Henley's Telegraph Works Co., W. Lucy & Co., and Sykes & 
Hs den; house cut-outs, &c., British Insulated & Helsby Cables, Sykes 

ugden, and W. Т. Henley’ в Telegraph Works Co.: packings, joint- 
55 &c., Scott, Engel & Co., J. Gibb & Co., H. Franklin & Co., Cress- 
well's Asbestos Co., India Rubber Co., Geo. Angus & Co., Witty & Wyatt, 
W. H. Wilcox & Co., and G. Hatch & Co., copper brushes, &c. ; Chaplin 
Bros.; carbon brushes, Lecarbone (Ltd.); glass globes, City Glass Co.; 
carbons, Andrew & Suter and Birmingham Carbon Works. 

Plymouth Council have accepted the following tenders for annual 
supplies :— 

British Insulated & Helsby Cables, cables, £93. 8s. 5d. (last year's 
price, £114. Os. 6d.) ; Crompton & Co., carbons (Conradty), £3. 16s. 6d. 
рег 1,000 ft. (last year, £3. 17s. 64.); Ferranti Ltd., meters, average 
price, £1. 12s. 4d. (last year, LI. 9s. 4d.) ; British Electric Transformer 
Co., transformers, average per kilowatt, EI: 14s. 5d. (last year £1. 17s. 
and £1. 17s. 1d.); Adams British Oil Co., cylinder oil, 1s. lb. : and C. & 
C. Wakefield, grease, 24d. The tender has also been accepted of Walter 
Scott (Ltd.) for 100 tons of tram rails, joint and anchor plates, at £8 
per ton, and fish plates, £10 per ton. 

The following tenders were accepted by St. Marylebonc onn 
Council at their meeting on Thursday last :— 

Underground cables, Aubert, Grenier & Co. and Standard Cable Mg. 
Co.; cut-outs, W. Lucy & Co. and Consolidated Electric Works & 
Appliances; service boxes, W. Lucy & Co. and Callender's Co.: dis- 
connecting boxes, W. Lucy & Co.; box fittings, British Insulated & 
Helsby Cables and Sykes & Sugden. 

Whitehaven Council have accepted the following tenders :— 

British Thomson-Houston Co., carbon filament lamps and 10 and 25- 
ampere meters; Edison & Swan Co. and Siemens Bros. Dynamo Works, 
metal filament lamps; Bastian Meter Co., 5-ampere meters: W. G jeipei 
& Co., okonite rubber and ozokerite tape; ; British Insulated & Helsby 
Cables, fuse boxes; Callender's Cable Co., bitumen. 

C. A. Parsons & Co. have recently received, through Wm. Adems & 
Co, orders for three 1,500 kw. turbo alternators, with excitcrs, sur- 
face condensers, and circulation pump; two d.c. scts of 150 kw. 
each; three Lea recorders, switchboard and distributing boards, 
three sets of motor-driven auxiliaries, overhead crane, &c., for the 
new power house of the Municipal Tramways Trust, Adelaide (5. 
Australia). 


Edinburgh Tramways committee recommend the acceptance of the 
tender of Dick, Kerr & Co. at £12,265 for the construction of an 
electric tramway to connect the present cable tramways with the new 
markets at Gorgie. "The contract is to be completed by May 14. 

Sutherland & Ashman (Melbourne) have secured the contract for an 
electric light and power installation on the premises of the Don 
Trading Co., Glenferrie (Victoria), including 36 Union Electric Arc 
lamps, 70 metallic filament lamps, and five motors. 
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The tender of the Ganz Electric Supply Co. (through Pfaff, 
Pinschof & Co.), at £639, has been accepted by the Drouin (Victoria) 
Co-operative Butter Factory (Ltd.) who have undertaken to supply 
electricity for public lighting. 

East Ham Council have accepted the tender of J. Baker & Co. for 
w.i centre wheels for tramcars at £3. 18s. per wheel, and of Had- 
field's Steel Foundry Co. for cast steel centre wheels at £3. 17s. per 
wheel. 


The tender of Noyes Bros. for supply of 634,000 insulators of 
German manufacture has been accepted by the Postmaster-General, 
Victoria, at £5,300. (It is stated that a British tender was £9,510.) 


Stalybridge. Hyde, Mossley and Dukinfield Tramways and Elec- 
tricity Board have placed a repeat order with Ed. Bennis & Co. for 
stokers and compressed air furnaces (Lancashire boilers). 


The annual contracts for mcters at Whitehaven and Falkirk have 
been obtained by the Bastian Meter Co. 


Sutton Coldfield Council have accepted the tender of Callender’s 
Co. for extending electric supply cables to Wylde Green at £3.419. 


Southport Tramways committee have placed an order with the 
Leyland Motor Co. for a motor tower waggon at £475. 


Salisbury Council have accepted the tender of Wilton Bros. for 
telephones for the Municipal Offices. 


Totnes Guardians have accepted the tender of A. S. Distin for 49 
Osram and 9 carbon lamps for the new infirmary. 


Osram Lamps for Government Buildings.— An important contract 
has again been secured by the General Electric Co. for supply of 
tungsten filamont lamps of 16, 25, 32, 50. 100, 200, 300 and 400 c.p. 
to the Post Office for their requirements all over the United Kingdom 
for the ensuing six months. This is the second year of the company 
holding this contract. 


A further order has been placed with the General Electric Co. for 
supply of 100-210 volt 32 c.p. half obscured Osram lamps for use in 
"Buckingham Palace to the order of Н.М. Office of Works. Large 
numbers of Osram lamps are, we are informed, already installed in 
Buckingham Palace. 


Tantalum Lamps for the Post Offlce.—Mecssrs. Sicmens Bros. 
Dynamo Works (Ltd.) have secured a large contract from the G.P.O. 
for Tantalum lamps for all voltages from 25 to 250. 


Railway Station Lighting.—Siemens Bros. Dynamo Works heve 
secured the contract for Tantalum lamps for stetion and sign lighting 
on the Metropolitan Railway. The extraordinary strength of the 
lamps has largely accounted for their success in this department of 
railway work. This is only one of many large contracts for Tantalum 
lamps and fittings which the company have secured recently. 


Street Lighting.—We are informed that Sicmens Bros. Dynamo 
Works (Ltd.) have obtained another large contract for street lighting 
fittings for а municipality in one of the Indian States. 


Commonwealth Tenders.— The Postmaster-General's Department 
has accepted the following tenders :— 

Victoria.—Wilson & Sly, repairs to telegraph lines between Balmoral 
and South Australian border; T. Zwicher & Co., 25.000 insulators; E. 
Chappel, repairs to telegraph lines; and E. Payne, 10 silence telephone 
cabinets. 

New South Wales.—R. Johnson, Clapham & Morris, gal. steel, h.d. 
copper and g.i. wire; British Insulated & Helsby Cables, copper tapes 
and common battery, single extension and intercommunication switches ; 
T. Zwicker & Co., jointing sleeves, single bridle wire; Western 
Electric Co., switchboard cable, carbon, condensers, diaphragms, fuses, 
microphones, bell standards, nuts, coils, cords, indicators, jacks and 
keys, lamps, mouthpieces, plugs, relays, resistances, sleeves, sockets 
terminal strips, attendants’ telephone sets, wall setz, and lamp signalling 
single supervision switchboard for Edgecliff Post Office; W. Т. Henley's 
Co., cable; Indiarubber, Gutta Percha & Telegraph Works Co., main 
battery corks, glass tubes and Baker’s or Siemens’ soldering solution ; 
Union Cable Co., brass-sheathed telephone cable; Lawrence & Hanson, 
w.i. brackets, diaphragms, insulating taps, incandescent lamps. &c., J. 
Paton & Co., wall telephones; Bartram & Sons, wall telephones and 
table sets. 

South Australia.—British Insulated & Helsby Cables, copper tapes 
and binders, and insulators; R. Johnson, Clapham & Morris, h.d. copper 
and g.i. wire; Dalgety & Co., insulators; Geo. R. Marks, earthenware 
conduits and pipes. 


BUSINESS NOTICES. 


The partnership between Mr. H. Tinsley and Mr. Arthur Snell 
has been dissolved, and Mr. Tinsley, who is continuing in business 
at the same address (Stanley House, Eldon Park, South Norwood. 
S.E.), will trade in future as H. Tinsley & Co. Additions are being 
made to the works and laboratory equipment, and in the future the 
firm will specialise in cadmium cells, potentiometers, and high-class 
measuring instruments, including Dr. Drysdale’s polyphase watt- 
meters, а.-с. potentiometer and phase shifting transformer. 


Owing to increase of business the works of D. H. Bonnella & Son 
(Ltd.) will be removed after 25th inst. to Newton Works, Whitfield- 
place, Tottenham Court-road, London, W. 


Messrs. W. Geipel & Co. ask us to announce that the Locke Insu. 
lating Mfg. Co., for whom they act as European agents, have pur. 
chased the business of the Lima Insulator Co. 


Installation News.—The March number of Installation News” is 
as interesting as its forerunners. Some uscful notes on estimating 
and lead-covered wiring find a place. 


Stearn Lamps for Tube Railway Lighting.— We understand that a 
large number of high candle-power metal filament Leuconium lamps. 
made by the Stcarn Electric Lamp Co., are now in use for lighting 
purposes on the London Tube and District Railways. In the passages 
60 volt 20 watt lamps are bcing employed. while on the platform 
12 60 volt 100 c.p. lamps have been installed instead of the arc lamps 
formerly in use. This arrangement is regarded as providing a better 
diffusion of the light, and is said to be otherwise most satisfactory. 


Osram Lamps at Croydon.—In view of the extremely satisfactory 
results that have been obtained by the use of Osram lamps for street 
lighting and. the increasing interest in the subject amongst muni- 
cipal engineers. following on our example of last week, it may be 
useful to our readers if we continue to give from time to time some 
details of the principal installations which are already in operation. 
In the case of Croydon, where all the tramway routes, apart from 
the main route, are lighted by Osrams, the lamps are generally fixed 
on alternate trolley poles, though in somc cases small arc poles are 
used. The average distance apart is 65 yards and the height of the 
reflector from the ground is 20 ft. 3in. Each lantern is provided 
with three 110 watt Osram lamps, the lampholder being spring sus- 
pended. In the samo district Osram lamps sre: largely used for 
side-strect lighting and are, in fact. rapidly displacing gas lamps for 
this purpose. The lamp posts are placed at an average distance 


Photographed at night (reproduced from an untouched print). 
OsRAM Lamps FOR SIDE STREET LIGHTING AT CROYDON. 


apart of 75 yds., and a single 88 watt Osram lamp is fixed with а 
conical vitreous enamel reflector at a height of 12 ft. from the 
ground. The enterprising borough electrical engineer, Mr. А. 
Cramb, states that the average light of Osram street lamps obtained 
has been very satisfactory. Our illustration shows the effect of 
one of these 88 watt lamps at night. 

Are Lamp Lowering Gear.—The London Electrio Firms centre 
carrier lowering gear has been fitted at Ealing, Westminster, Oxford- 
street and Upper Regent-street (London), Croydon, Cardiff 
Eastbourne, Grimsby, Rawtenstall, and Melbourne (Australia), Ke. 
Those at Westminster are converted t. e., existing carriers Were 
altered to take lowering gear. The trouble to change over has 
clearly been successfully met and overcome. 

D. C. Steam Turbine for Belfast. Belfast Corporation have for 
decided to extend their tramway generating plant by the addition 
of a 1.500 kw. Willans impulse “ Disc and Drum” type turbine 
coupled to a d.c. dynamo. This unit will be the largest single de. 
turbine set installed in this country. 

Easter Holidays.—The special programme of excursions issued by 
the Great Central Railway contains an almost unlimited choice 15 
resorts suitable for all tastes and requirements. The arrangemen 4 
for Thursday, March 24. embrace nearly 600 seaside and эй | 
resorts, extending through the Midland Counties, Yorkshire. MS 
cashire, North-East and North-West Coasts, and North of Englan 
generally. Special corridor trains leave Marylebone on Thursday, 
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March 24, at 8:45, 10:0 a.m., 12:5 p.m., 3:15, 3:20, 4:30, 6:20, 10:0 p.m. 
and 12:30 midnight; and special trains will also be run on Good 
Friday, Saturday, Sunday and Monday,(Bank Holiday) Other 
noticeable features of the Great Central programme are the issue 
of Saturday to Monday week-end tickets, frequent day and half-day 
facilities to the picturesque and historical villages in Middlesex, 
Herts, &nd Beechy Bucks. Special low fares are announced for 
walkers and cyclists available from Marylebone by any train on any 
day, end from Saturday to Monday. Copies of this comprehensive 
publication сап be obtained free of charge at Marylebone Station, at 
the G.C. Co.'s town offices and agencics, or by post from the Publicity 
Department, 216, Marvlebonc-road, London, N.W. 

Notes on Siemens’ Specialities.—Messrs. Siemens Dynamo 
Works are world famed in connection with the Tantalum lamp. 
Not content with their activities in this direction, they are now 
about to placc on the market a renge of high and low-voltage high 
cendle-power lamps with en efficiency of 1 watt per candle-power. 
These lamps ere to be made of drawn tungsten and will be on sale 
in 109. 200, 300, 400 and 600 c.p. sizes suitable for street lighting. 
The first of thes> sizes will be available very shortly. 

At the present time this firm's Tantelum lamp is still going strong, 
and amongst its special uses may be numbered a wide application 
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TANTALUM LAMPS IN THE SALOON or A MODERN LINER, 


on board the most modern liners. The accompanying illustration 
shows these lamps in uss in the saloon of onc of the newest steamers, 
small fittings fixed to the ceiling at equal distances apart being 
employed, The Tantalum lemp is also, it is claimed, specially 
suitable for train lighting. and its adaptability is made more general 
by the design of artistic fittings. 

Messrs. Siemens Bros. Dynamo Works are also turning their etten- 
tion to the supply of the ordinary carbon filament lamp. These 
lamps, as a recent catalogue tells us, are made in several sets suitable 
for use on pressures between 45 and 250 volts and іп candle powers 
ranging from 5 to 32. A number of different shapes are listed. 


CATALOGUES, &c. 

WnovanT IRON Тевез. Уе have received from the Wellington 
Tube Works, Tipton, a useful net price list, which they are issuing 
to tube buycrs to help them to overcome the present intricate dis- 
count system. This card will be sent on application. 

IMPULSE WaTER WHEELS.—Mr. Percy Pitman, of Acton, sends 
us a copy of his latest illustrated list dealing with impulse water 
wheels and hydraulic speed governors and standard Hector" 
water motors. 


LITHOLITE INsuLATORS.—Litholite (Ltd.) have ready a number of 
sheets making additions and alterations to their standard catalogue. 
These include details of handles, brushes, washers and caps. 

A. E. G. Sprctatit1es.—The Allegemeine Electricitats-Gesell- 
schaft forward a number of pamphlets in German dealing with their 
specialities. These include descriptions of electric locomotives for 


both light and standard gauge railways, portable motors for use on 


farms and electrie threshing machines. 


BANKRUPTCIES, LIQUIDATIONS, &c. 
A receiving order has been made against Alfred Horswill Gibbings, 
engineer, 17, Gambier-terrace, Liverpool. 
Alan McAlpin (trading as McAlpin & Co.), electrical engincer. 44, 
Cank-street, Leicester, and Cumbergate, Peterborough, has been 


adjudicated bankrupt. Mr. L. V. Wykes, 24, Friar-lane, Leicester’ 
has been appointed trustee. 


A meeting of creditors of the Electric Installation Co. (Ltd.) (in 
vol. liq.) will be held at Messrs. Parkinson, Mather & Co.’s, 5, Clar- 
ence-chambers, Manchester, on March 21. 


A supplemental dividend of Is. 113. is payable at 13, Winckley- 
street, Preston, to the creditors of Robt. Foster and Walter Baker 
(trading as Robt. Fostcr & Co. and as the Nelson Electrical Engincer- 
ing Co.), Nelson and Burnley. 


Mr. S. L. Morse, 79, Queen-street, London, S.E., has been ap- 


pointed trustee in the bankruptcy of W. M. Hawnt, lately trading 
at 136-142, Clerkenwell-road, London, E.C. 


The British Aluminium Со, (Ltd.) is being wound up voluntarily 
for reconstruction, and Mr. A. W. Tait has been appointed liquidator. 


COMPANIES’ MEETINGS AND REPORTS. 


— 


City of London Electric Lighting Co. (Ltd.) 


The twentieth ordinary general meeting was held on Wednesday, Mr. 
J. B. BRAITHWAITE in the chair. 

The SECRETARY (Mr. A. F. Harrison) read the notice convening the 
meeting and the auditors' report. 

The CHAIRMAN said: There is no change in our capital account. 
We have made no issue of capital since 1901, and during that time we 
have laid out on capital account about £231,000, the whole of which has 
been provided out of revenue. The expenditure for 1909 has been 
£58,940, compared with £44,409 in 1908. We have paid for a large new 
unit of generating plant, and the first portion of a large economiser has 
been erected, and we are putting up new offices on the Bankside frontage. 
During the present year the capital expenditure will be aleo considerable. 
We shall erect the second portion of the economiser, and a:commencement 
will be made in replacing the old alternating-current plant by some 
turbines of the Parsons type. We have two such machines on order for. 
delivery this year. We have also got a very fine centrifugal plant for our 
continuous-current supply, and we are now modernising our alternating- 
current supply and going in for Parsons turbines, which we believe will 
give excellent results. The capital value of the works demolished in 1909 
was £21,000 odd, as compared with £32,461 in 1908. І have explained 
on previous occasions that when we supersede old by new plant we write 
off the entire value of the old plant, so that we keep the plant thoroughly 
up to date and carry no arrears of old and obsolete plant. 

With regard to revenue, we have had an increase in our gross revenue 
of £4,922. In view of the increasing use of metal filament lamps, I think 
that result is very satisfactory. I should say that in the City especially 
& very large number of our consumers have adopted the metal filament 
lamp, resulting in very large economy in the consumption of current for 
them, and it might have been expected to have led to a considerable 
diminution of our revenue, at all events temporarily. In my opinion 
the metal filament lamp will be of great benefit to the electrical industry 
generally. It enables consumers to utilise electric energy to better 
advantage. and anything that popularises electric light will be, in the long 
run, to our advantage. But I hardly expected that during the past year, 
with such a large number of consumers changing over from carbon fila- 
ment to metal filament lamps we should have had to congratulate you 
on an actual increase in gross revenue. Our revenue now stands at the 
very substantial figure of £286,302. In addition to that, we have effected 
a further reduction in working expenses and other charges of £3,247, 
making together an increase in our profits of £7,269 for the year, and this 
notwithstanding the fact that 1,800,000 additional units have been gene- 
rated. This means that our chief engineer, Mr. Bailey, has succeeded 
in generating 1,800,000 additional units for a smaller amount of coal 
than he used last year. That is partly due to the economiser which we 
have erected. I am sorry to say rents and rates and taxes, as usual. 
exhibit an increase of £009 ; management and other charges, £67 ; total 
£976, and leaving a net reduction of £2,347. The result of the revenue 
account, во far as the dividend position is concerned, is that we have an 
available balance of £104,926, against £90,443 last year, an increase of 
£14,483. After careful consideration, we have come to the conclusion 
that the time has arrived when we may safely raise the dividends from 
6 to 7 percent. In order to make that step as secure as possible, we are 
creating а new fund, for the first time this year, and we are placing £10,000 
to credit of a dividend equalisation account, which secures the extra 1 per 
cent. for another complete year, or nearly 1} years. We are still putting 
£45,000 out of revenue to depreciation fund, so that whilst we are dis- 
tributing a dividend of 7 per cent., which, approximately, requires 
£50,000, we are setting aside for depreciation £45,000 and £10,000 to the 
dividend equalisation fund—that is, £55,000 altogether; so you see that, 
although we have increased your dividend, we are still putting aside as 
much as we are giving you in dividend in order to strengthen the com- 
pany's position. 

With regard to the decrease in connections during the year, we havo 
adopted the plan, which I think is the only sound one, of recounting all our 
customers who have adoped the metal filament lamp, and of reducing 
their demand in our books in accordance with the reduction which has 
taken place by substituting the metal filament for the carbon filament 
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lamp. The result is that about 1,000 kw. have had to be deducted for 


metal filament lamps alone. In spite of this, the additional business 
which we liave secured has enabled us to make good the whole of that and 
left us 447 kw. to the good at the end of the year, which goes to show 
that our officers have been doing all they could to obtain new connections 
from the limited portion of the City yet unlit by electricity, and asevidence 
of this I may mention that the increase in the number of customers is 
considerably greater than usual Heating supply has shown а greater 
increase than in the previous year, and I am glad to say that customers 
show more readiness to provide the necessary heating circuit and the 
radiatora than formerly. I mentioned that economies had been effected 
at Bankside. In 1889 we sold 8,500,000 units, and we consumed just 
over 57.000 tons of coal. In 1905 we sold 26,318,000 units, or thrce 
times the number, and consumed only 46,700 tons. We have an enginc 
at Bankside that generated nearly 4,000,000 units last year at a cost in 
repairs and renewals of £20, and we have one dynamo which has turned 
out about the same number of units at a total eost for repairs of 17s. 8d. 
This is British-made machinery. I think I have detained you as long as 
I need. The position is very satisfactory at present. As to the outlook, 
we are gradually cutting our own threats. We have such an enormous 
number of electric lights and such a large number of radiators connected 
that we are doing a great deal to diminish the London fogs, and we suffer 
for that in the winter months. Nevertheless, our business is going on 
very well, and applications from new consumers are well above the 
average—considerably more than during the same period of last year— 
so there is no indication of our having reached the limit of the demand 
for electricity for various purposes in the City at the present time. With 
regard to the interim dividend, you may say that if we raise the dividend 
to 7 per cent. the interim dividend should be increased. When the time 
comes it is quite possible that we may think it wise to raise the rate of the 
interim dividend to 6 per cent, making the two dividends rather more 
equal. I now move the adoption of the report and accounts and the 
appropriations to and from reserve and other funds as shown therein. 

Mr. FREDK. W. REYNOLDS seconded the resolution. 

Mr. H. L. CRIPPS advised amalgamation among the electric lighting 
companies. and instanced the case of gas. 

The CHAIRMAN said the subject was one not absent from their minds, 
but it must be remembered that the gas companies had a perpetual 
tenure, he might say, whereas the electricity supply companies had a 
limited tenure; and not only that, but some of the London electricity 

„Supply companies had particular purchase clauses in their undertakings. 
which rendered any general movement for amalgamation impossible. 
There was no common ground upon which any useful movement in this 
direction could be found. The matter was an exceedingly complicated 
and delicate one. 

The motion was then adopted unanimously, the dividends were ap- 
proved, and the retiring director (Mr. F. W. Reynolds) and the retiring 
auditora were re-elected. f 

A cordial vote of thanks to the chairman, directors and officers of the 
company brought the proceedings to a close. 


County of London Electric Supply Co. (Ltd.) 


The sixteenth ordinary general meeting was held on Monday, Mr: 
J. B. BRAITHWAITE presiding. 

The GENERAL MANAGER AND SECRETARY (Mr. H. B. Renwick) 
read the notice convening the meeting and the report of the auditor. 

The CHAIRMAN then said: You will note from the balance-sheet 
that there has been some considerable changes in our capital aceount. 
We have issued the remaining preference shares, bringing the amount 
now outstanding to £550,000, as against £500,260 last year. We have 
during the year, with the concurrence of our first and second debenture 
holders, raised the amount of these stocks from £400,000 to £500,000. Of 
that increase of £100.000 in each case we have issued half—t.e., £50,000 
of each stock. This gives us approximately £150,000 additional capital 
on the year, and this has been applied in meeting the expenditure for the 
year (about £60,000) and paying off a portion of the loans due to the bank. 
This loan stood at the date of the balance-sheet at £50,000, compared 
with £119,500. We have, therefore, a further £100,000 in debenture 
Stocks available for further capital expenditure, and other resources in 
the way of preference or ordinary shares as required. The bulk of the 
year's expenditure has gone in mains—£33,728 out of £57,000; rather 
over £15,000 has been absorbed in additional transformers, motors, 
meters, & c.: and £7.847 in rental wiring, slot meters, &c. It will be 
seen that our capital expenditure continues to decrease year by year. We 
have sufficient generating plant for our present needs, and, consequently, 
our capital expenditure will continue to be made in expansion of our 
mains. On the southern side of the river we have a very large area of 
supply, and this expenditure on mains will continue, I hope. for many 
years to come, because we do not lay additional mains unless we have 
customers waiting to take supply to an extent which will justify the 
expenditure. ‘Turning to the revenue account, we have here again no 
cause for dissatisfaction. The advent of the metal filament lamp has 
introduced a new element into our calculations. During the period of 
change from the carbon lamp to the new lamp there is a period when we 
shall experience a temporary falling off in our revenue, yet, in spite of this, 
our London stations come out with a larger profit than they did last year, 
and our revenue has gone up from £158,755 to L161. 988. our total revenue 
from all sources standing at £177,303, against £172,976, an increase of 
about £4,000, and of this £4,000 we retain, net, £3,727. To our engineering 
staff and our technical staff, in further reducing the cost of generation 
and distribution, this result is due. Of course, this reduction of costs 
cannot go on indefinitely. The result is that, although we have generated 


а larger number of units, our actual generating expenses are practically 
stationary. The net result of the figures I have put before you is that, 
after making the same provision for depreciation as last year (£16,000), 
and after writing off between £4.000 and £5,000 on the various suspense 
accounts out of revenue, we are able to declare the same dividend as last 
year by a very small reduction in the carry forward. With regard to the 
current year, I think we may say we have seen the worst of the depression 
caused by the introduction of the metal filament lamp, and something 
like our normal increase of revenue will reassert itself. We have every 
reason to be satisfied with the progress mode. Our applications for ths 
past year equal 107,391 30 watt lamps. compared with 84,021 last year, 
an increase of 28 per cent. Measured in kilowatts, that is an absolute 
record, I belicve, in the history of the company. Then, our consumers 
have increased by 1,581, and now stand at 15,138. Our units sold show 
an increase of 8:3 per cent., amounting to 14,736,109 and our revenue shows 
an increase of 2-36 per cent., being £168.706. The profits from our 
London stations are £122,576, an increase of 5 per cent. On the other 
side, our coal costs are 0-33d. per unit, a decrease of 144 per cent. on these 
costs last year, and our total costs, incuding repairs, are 0-706d.—some- 
thing inside 1d. So far as the current vear is concerned the indications 
ar? all favourable so far. ‘The 30 watt lamps applied for are 19,594 since 
Jan. 1, against 10,088, showing an increase of 95 per cent. The units 
sold are 3,304,945, an increase of 10 per cent. over the same period last 
year. The fact that, in spite of the metal filament lamps and other 
things, which may be temporarily affecting our revenue in some dire. 
tions, we have already in the current year had an increase of 10 per cent. 
in the number of units sold, I think justifies what I have said. I need 
not warn you not to expect an increase in the dividend, because the 
amount we are transferring to our depreciation reserve is not what it 
ought to be by a good deal, and the first improvement in our profits will 
go to strengthen our reserve. That is in your interests in the long run, 
but I certainly look for a substantial increase in our profits this year. 
which should enable us to considerably increase that amount of £16,000 
for our depreciation account. 

With regard to the other companies in which we are interested, the 
Bournemouth & Poole Co. continues to do well; Richmond continues to 
do very well; and up North, at Coatbridge, we have a very considerable 
expansion of business. We have sold something like 500,000 units more 
than last year, and we are getting a very large accession of important 
power consumers in that district, and I think the prospects there are 
decidedly better. In Croydon we are making some progress; we have 
about trebled our output. and we have now a substantial number of 
customers. I now move the adoption of the report and accounts. | 

Mr. JOSEPH SHAW seconded the motion, which was carried unani- 
mously. 

Resolutions approving the payment of the dividends set out in the 
report and re-electing the retiring directors (Mr. Joseph Shaw and Mr. 
Francis E. Savorv) and the retiring auditor werc then adopted. 

The CHAIRMAN said he wished to make а remark before the pro- 
ceedings terminated. The success of their company did not depend in 
the first part on the board of directors. However they might shape their 
main Moles: and decide large matters of policy or finance. the actual 
successful working depended upon the efficiency of their technical and 
commercial officers, and the County of London Co. was greatly indebted 
to their engincer-in-chief (Mr. C. P. Sparks) and the whole of his staff. 
to Mr. Dallas, their indefatigable mains superintendent ; Mr. Bacon. 
engineer of their two stations, and his subordinates; Mr. Н. B. Renwick. 
(General Manager) and Mr. McQuown, and their commercial staffs. He 
could honestly congratulate the shareholders on the efficiency and loyalty 
of this body of officers, and he asked to be permitted to convey to them 
the shareholders’ appreciation of their services. 

Mr. LIGHTON : It was my intention to have proposcd a similar vote 
of thanks, in which I heartily concur and second. 

The motion was carried unanimously and the proceedings terminated. 


South London Electric Supply Corpn. (Ltd.) 


The thirteenth annual ordinary general meeting was held on Tuesday 
under the presidency of Mr. J. ATHERTON. 

The SECRETARY (Mr. H. H. Boyer) read the notice convening the 
meeting and the auditors’ report. 

The CHAIRMAN said : Gentlemen, from the report you will see that 
the number of lamps added to the circuits during last year was the 
equivalent of 22.468 35 watt lamps. the total lamp connections at the 
end of the year amounted to 210.394 (since increased to over 212.000). 
and the total units sold to 3,715,208, as compared with 3,182,820 for 
the previous year, an increase of 522,388 units, or 16:5 per cent.. bro: 
ducing an increased revenue of £2,061, notwithstanding the greatly 
increased use of the new metal filament lamps, which consume much 
less current than the old carbon filament lamps. I think you will agree 
that this result is very satisfactory. as I find in the case of many other 
electric supply companies that their revenue for the past year has been 
decreased owing to the use of these lamps. In the end, however, these 
lamps will undoubtedly benefit all electric supply companies, and place 
them in a very favourable position in regard to competition with modem 
methods of gas lighting. The profit on the year's working has been 
increased by £1.632. 7s. 3d.. and the average price received for the year 
was 2:32d. per unit, compared with 2-54d. in the previous year. а десте 
of 8-7 per cent., due to the proportion of units sold for power purpes? 
being greater than in the previous year. The total cost per unit 5^ : 
last year was l:18d.. against 1-34d. in 1908. a decrease of nearly 12 pe 
cent., and again this satisfactory result has been brought about by dens 
economy in the operation of the whole of the company's plant, and no 
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by the installation in our generating station of more economical plant. 
Further, it is satisfactory to note that, although we sold in 1909 over half 
a million more units than in 1908, the amount expended for coal during 
1909 was £25 less than the amount expended in 1908. I think this 
reflects great credit on our engineer. At the end of the year 1909 we had 
3,000 н.р. of motors connected to the mains, being an increase of 750 H.P. 
during the year, and 1,416,819 units, or 38 per cent. of the units sold, 
were consumed by these motors. At the present moment negotiations 
are in progress with many prospective power and lighting consumers, 
some for very large amounts of power, and for which I have every reason 
to hope contracts will be concluded shortly. The capital expenditure 
during the year amounted, as you will observe, to only £7,891. 9s. This 
amount includes, amongst other things, the equipment of a sub-station 
for giving supply for lighting and power to a firm owning very extensive 
premises, who have entered into a contract with us for the whole of such 
supplies for a number of years, and have dispensed with their own gene- 
rating plant. As I informed you at our last general meeting, an order 
was then being placed for a 1,500 kw. steam turbo-alternator, complete 
with auxiliaries. This order was duly placed in the spring of last year, 
and this additional plant is now in commission, taking its share of the 
load satisfactorily. I confidently anticipate that the running of this 
plant will conduce to further economies in our generating costs, which 
now are at a low level, and compare very favourably with the generating 
costs of other suppliers of electricity in the Metropolis, and a point which 
I wish here to emphasise is that we are now enabled to satisfactorily deal 
with a much increased load ; in fact, to take on, say, 50 per cent. more 
lamps than are connected to the mains, without having to expend any 
large amount of capital to deal with this added load, as only small ad- 
ditions to the mains and accessories in connection therewith would have 
to be provided to give an additional load that may be requisitioned, so 
that I think I may safely say that, although our capital expenditure for 
the past few years has been on a very moderate scale, the expenditure 
on this account in the next two or three years will in all probability be 
even smaller. Notwithstanding the unrest in the coal trade, I am glad 
to say that we have been successful in placing contracts for our coal 
supplies over the whole of the present year at prices appreciably lower 
than in the previous year, which, of course, will assist in reducing generat- 
ing costs. The gross profit for the year amounted to £20,830. 1s. 5d., 
and, after the deductions mentioned in the report have been made, the 
balance of profit carried to the general balance-sheet amounts to 
£14,125. 2s. 2d., out of which the board have pleasure in recommending 
& dividend at the rate of £5 per cent. per annum on the ordinary shares. 
Arrangements will be made for the payment of the dividend on the 23rd 
instant. Now, I would like to say а word here about what I call the 
magnificent management we have in these works. I think a great deal 
of credit is due especially to our engineer, who devotes the whole of his 
life to the interest of the company, and to my mind with very satisfac- 
tory results. We are also, I think, indebted to our able secretary, who 
keeps watch over all the company's affairs from time to time, and we are 
very well pleased with our very economical and efficient staff. I now 
move the adoption of the report and accounts. 

Mr. F. J. LESLIE seconded the resolution and a brief discussion 
followed. 

The CHAIRMAN, in reply, said: We are selling a lot of current for 
power purposes. Electricity is being supplied in London as low as Id. 
per unit for power, and the principal business we are now securing is for 
power, and we are pleased to see this. We obtain more than ld. per 
unit for energy so supplied. The reason for the lower cost per unit 
shown in the report is due to our increased day load for power. With 
regard to the underwriting charges for the 5 per cent. mortgage deben- 
ture stock, we had to underwrite this issue, but we kept faith with the 
shareholdera by giving them the first chance of taking the debentures. 
They took some of these, but very few. There are still £30,000 unissued. 
I may say that I consider the company is in a stronger position to-day 
than ever before. 

The motion was then carried unanimously. 

Resolutions approving the ordinary dividend of 5 per cent. per annum 
were then carried. 

The re-election of Mr. F. J. Leslie and Capt. I. Bax, as directors of the 
company, was proposed by Mr. A. TURNOR, C.B., and seconded by 
Mr. FRANCIS. 

Mr. HENDERSON, M.P., said he had nominated, on behalf of himself 
and Mr. Watson (the largest shareholder in the company), Mr. J. R. 
Salter as a director, in place of one of the retiring directors, but he had 
withdrawn this nomination. 

The original resolution was carried and the retiring auditors having 
been re-appointed, the proceedings terminated. 


Direct Spanish Telegraph Co. (Ltd.) 


The fifty-eighth ordinary general meeting was held on Wednesday 
under the presidency of the Marquis of TwEEDDALE, K.T. 

The SECRETARY (Mr. F. T. Preddle) read the notice convening the 
meeting and the auditors’ report. 

The CHAIRMAN said : Gentlemen, the report shows that the traffic re- 
ceipts for the year 1909 show an increase of £1,087, which may be con- 
sidered as very satisfactory. This increase is due to general improvement 
in the commercial traffic carried by our cables, which dates from the year 
1906, and I am glad to say that this improvement is well maintained up to 
the present time. The working expenses show an increase of £402 as com- 
pared with the year 1908, which is made up of various items. The 
principal item of increase is £443 for salaries at our stations, this being 
accounted for by the normal yearly increases granted to clerks under 
the salary scheme, also the guaranteeing by the Company of our employés 
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against fluctuations in the rate of exchange in Spanish currency. On the 
other hand, the repairs and maintenance account shows a decrease of 
£199, which is due to the fact that several heavy items of expenditure 
were incurred in 1908, which were not necessary in 1909. As stated in 
the report, the Bilbao cable was interrupted twice during the year, but 
on both occasions the repairs were carried out promptly. These repairs 
cost £3,215, and this amount has been paid out of revenue. "The reserve 
fund now amounts to £54,336. I am glad to say that the value of the 
Company's securities as compared with this time last year again shows 
an improvement. The net result of our operations during the past year 
is that after placing £5,000 to the reserve fund and the necessary amount 
to provide for the redemption of the first mortgage debentures, we ure 
able to recommend a dividend of 4 per cent. on the ordinary shares and 
to pay the usual 10 per cent. dividend on the preference shares. This 
leaves а small balance of £57, which has been transferred to the con- 
tingencies account, which now amounts to £2,559. I now move the 
adoption of the report and accounts. 

Sir John DENISON-PENDER, K.C.M.G., seconded the resolution, 
which was carried unanimously. 

Resolutions approving the dividends, re-electing the retiring director 
(Mr. F. А. Johnston) and the retiring auditors, and according a vote of 
thanks to the chairman, directors and staff were then adopted and the 
proceedings terminated. 


BASTIAN METER CO. (LTD.)J—At the meeting on the 10th inst. the 
directors' report stated that the past year's trading showed an increase 
compared with last year. The directors had written £870. 6s. off patents 
and goodwill; the net profit for the year was £322. 12s. 9d., which, with 
balance forward, made £798. 1s. IId. The directors recommended 
payment of the 6 per cent. cumulative preference dividend and 
a 24 per cent. dividend on the ordinary shares for the year 1909, which, 
together, absorbed £368. 12s. 2d., leaving £415. 9s. 934. to be carried 
forward. 'The report and accounts were adopted and the retiring 
director and auditors re-elected. 

BRITISH ENGINE, BOILER & ELECTRICAL INSURANCE CO. (LTD.)—The 
directors’ report states that an interim dividend of 3s. per share was paid 
on July 1 last, and that the disposable balance is £19,730. 1s. 5а. It is 
proposed to pay a dividend of 5s. per share for the half-year ended 
Dec. 31 (£5,100) and a bonus of 2s. 6d. per share (both tax free) (£2,550), 
to add £800 to reserve, to write off certain amounts and to carry forward 
£2,837. 

BRITISB [INSULATED & HELSBY CABLES (LTD.)— The directors’ report 
for the year ended Dec. 31, 1909, states that the profit amounted to 
£131,767. Os. lld., making with £51,004. Os. 9d. brought forward, 
£182,771. 1s. 8d. After deducting directors’ and debenture trustees’ 
fees, &c. (£4,502. 3s. 9d.), debenture interest (£22.500) and depreciation 
on buildings, plant, &c. (£20,000), transferring £8,500 to special reserve 
and £5,000 to debenture stock redemption account, and paying pre- 
ference dividend to Dec. 31 (£30,000) and interim ordinary dividend to 
June 30, 1909 (£20,000) the balance available for dividend was 
£72,268. 17s. 11d. The directors recommend a final dividend of 6s. per 
share on the ordinary shares (making 10 per cent. for the year) (£30,000), 
carrying forward £42,268. 17s. 114. The volume of trade during the 
past year has been less than in 1908, especially in the manufacture of 
heavy cable, a result largely due to the increased use of metal filament 
lamps and the falling off in the construction of electric tramways and 
other work. It is, however, satisfactory that the volume of business 
done so far this year is larger. and that orders in hand at present com- 
pare favourably with the corresponding period last year. 

BROMPTON & KENSINGTON ELECTRICITY SUPPLY CO. (LTD.)—The 
revenue account for 1909 shows a credit balance of £27,080. 178. 4d., 
which, with £9,399. 13s. 3d. brought forward and £622. 9s. 8d. balance 
of interest received and accrued, makes a total of £37,103. 0s. 3d. After 
deducting £1,671. 8s. 6d. for interim dividend on the 7 per cent. cumula- 
tive preference shares and £6,851. 0s. 6d. interim dividend at the rate of 
9 per cent. per annum for the half-year to June 30 on the ordinary shares, 
the directors recommend that out of the sum remaining ( £28,580.115.3d.) 
£3,604. 15s. 9d. be placed to credit of depreciation account, that payment 
be made of the preference dividend (£1,671. 8s. 6d.) and of a dividend on 
the ordinary shares for the half-year ended Dec. 31 at the rate of 11 per 
cent. per annum, making 10 per cent. for the year (£8,373. 9s. 6d.), that 
£6,000 be placed to reserve and £8,521. Ов. 5d. be carried forward. The 
equivalent of 235,802 8 c.p. lamps is connected, an increase of 10,976 
8 e. p.; and the number of consumers із 4,883, against 4,593. 

At the meeting on Wednesday, the chairman (Mr. Н. К. Beeton) said 
that during the past year the company had continued to be adversely 
affected, though in less degree, by the extended use of metal filament 
lamps. The result of the year's working was also affected by the brighter 
weather. Their system of alternating-current supply at 100 volts, which 
was peculiarly applicable to the use of low candle- power metallic filament 
lamps, had exposed them to the brunt of the innovation, and had im- 
posed upon them, before most others, the obligation of meeting the 
changed condition of things. Their policy had been to take advantage 
of the higher efficiency lamps to encourage a higher standard of illumina- 
tion and the further displacement of gas by continuing to give a supply at 
the former rate per unit; and also to stimulate the demand for elec- 
tricity for heating and cooking by placing the latest appliances for such 
purposes at the disposal of their customers, in conjunction with a com- 
bined tariff for heating as well as lighting, which enabled them to avail 
themselves of electricity for all purposes at a low average rate. "Their 
tariff, without increasing the cost of their lighting, gave the additional 
electricity required for all purposes at 2d., and beyond a certain quantity 
at Id. per unit. In process of time, when the system thus inaugurated 
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was carried to its proper conclusion, in conjunction with the installation 
of central water heating, the kitchener, with its coal-cellar and dust-bin, 
would be superseded, and cooking would be done by turning on a switch. 
When that good time came there would be no fires to lay or grates to 
clean up, cooking utensils would not be soiled by smoke and, as all dust 
would be removed by electrical vacuum cleaners, the expense and the 
hardship of domestic service would be materially reduced, to the mutual 
advantage of the public and themselves. 

COUNTY OF DURHAM ELECTRIAL POWER DISTRIBUTION CO. (LTD.)— 
The total connections at the end of 1909 (including connections of the 
County of Durham Electric Power Supply Co. amounted to 35,024 H.P., 
an increase of 5.688 H.P. compared with 1908. Profits (including 
£151. 2s. brought forward) were £31,262. 17s. 4d. After paying interest 
(£12,500. 155. 2d.) the available balance was £18,762. 2s. 2d. The 
directors recommend payment of the preference dividend and transfer 
to depreciation and reserve account £6,000, carrying forward £262. 2s. 2d. 
The consumption of electrical energy throughout the area and the 
revenue have been adversely affected by the depression in manufacturing 
business generally, and particularly through the unsettled state of the 
coal trade. Capital expenditure on the company's account during the 
year was £8,062. 13s. 8d. 

FOLKESTONE ELECTRICITY SUPPLY CO. LTD. —On Dec. 31,1909, the 
equivalent of 111.748 8 c.p. lamps was connected, 7.758 8 c.p. during 
the year. Including the receipts from hired installations the profit was 
£14,180. 48. 10d. With £328. Os. 8d. brought forward, and after allow- 
ing for interest, preference dividend, &c., the balance was £7.69]. Зв. 1а. 
An interim dividend at the rate of 4 per cent. was paid on the ordinary 
shares, £4,300 put to depreciation, £200 to reserve, and £100 written off 
installation stores. A final dividend at the rate of 7 per cent. (less tax) 
i» recommended for the half-year (making 54 per cent. for the year), 
£341. Зз. Id. is carried forward. The directors have entered into ап 
arrangement for taking over the consumers of Mr. C. Payer, who has for 
some years carried on business for the supply of electrical energy in com- 
petition with the company. It is intended to charge the purchase price 
over three years, the first instalment having been charged in the past 
year's accounts. 


W. T. GLOVER & CO.— At the meeting on Monday the chairman (Mr. 
А. L. Ormerod) said he thought the shareholders should be satisfied 
with the financial position, baving regard to thecontinued depression 
in trade generally апа in the electrical industry particularly. The 
report and balance sheet were adopted, and payment of a dividend on 
the preference and ordinary shures at the rate of 5 per cent. per annum 
was authorised. 

MADRAS ELECTRIC TRAMWAYS (1904) (LTD.) — The directors recom- 
mend a dividend of 1 per cent. (1s. per share) on the deferred ordinary 
shares for the past year and 4} per cent. (in addition to # per cent. 
(actual) out of surplus profits for 1909) on the preferred ordinary 
shares, making 5} per cent. for the year. 

The meeting was held yesterday. Mr. W. S. B. McLaren, presiding. 
said: The accounts to-day show a considerable improvement upon last 
year The balance for 1909, after providing for costs of maintenance and 
all expenses in Madras, amount to £11,992. 7s. 6d., an increase of 
£695. 4s. 114. оп 1908. Head office charges and interest show a small 
reduction. There is a small increase in sinking fund charge. We have 
what will constitute a satisfactory reserve against our fixed machinery 
in our reserve fund, which now amounts to £2,388, arising from the 
redemption of our debenture stock. After allowing for the foregoing, 
there is a net profit available for division of £4,003. 15s. 5d., added to 
£291. 18s. 3d. brought forward, making £4,295. 138. 8d. The directors 
recommend payment of the dividend of 4! per cent. on the ordinary 
shares, an additional ; per cent. on these shares, and a dividend of 1 per 
cent. on the deferred shares. This will absorb £3,591. 7s. and leave 
£704. 6s. Ва. It is gratifying to report that our traffic receipts show an 
improvement without any increase in track mileage. We carried in 1909 
12,866,214 passengers on a reduced mileage of 1-26 per cent. "The 
average receipts per car-mile show an increase of 6-61 per cent. We have 
asked the Madras Government for permission to construct 3 miles of 
additional track. The report was adopted. 

NEWCASTLE-UPON-TY NE ELECTRIC SUPPLY CO. (LTD.).—The directors? 
annual report states that the connections at the end of 1909 amounted 
to 129,219 H.P. compared with 111.484 н.р. for 1908, an increase of 
17,735 H.r. The profit, including £2,736. 2s. 2d. brought forward, 
amounts to £104,887. 195. Id., against which has been charged interest 
on debentures, loans, &c. (£23,589. 6s. 5d.), leaving £81.298. 12s. 8d. 
The directors recommend payment of the balance preference dividend 
for the year, a dividend of 4 per cent. on the ordinary shares (£27,500). 
the transfer to depreciation account of £16,500, carrying forward 
£2,923. 12s. 8d. The business of the company has suffered by the general 
depression in trade. "The capital expenditure during the year was 
£145,901. 19s. 6d., and was mainly in connection with the new power 
station at Dunston. now nearing completion. 

SCARBOROUGH ELECTRIC 8UPPLYÍCO. (LTD.) The report for 1909 
States that the amount of energy sold increased to 816,022 units, against 
837,835 units in 1908, but the receipts had fallen owing to reduced net 
price obtained per unit and to the greatly increased use of metal filament 
lamps. After placing £1,500 to depreciation, the balance was £3,851. 
А dividend of 3 per cent. for the year is proposed, leaving £851 to be 
carried forward. 

VICKERS, SONS & MAXIM (LTD.)—The directors report that the profits 
of the past year show a falling off compared with 1908. The greater part 
of the orders referred to in the last report are still in progress, and have 
not contributed to the profit brought into the accounts of the year. 


Further large orders have since been obtained. The directors, there- 
fore, feel fully justified, in spite of the reduction necessitated in the 
amount carried forward, in recommending payment of a final dividend 
of 1s. on the ordinary shares (5 per cent.), making a total dividend of 10 
per cent. for the year. The directors have accepted with deep regret the 
resignation of Mr. T. E. Vickers, C.B., owing to advancing age. Мг. 
Vickers has been a managing director since its formation as a limited 
liability company in 1867, chairman since 1873, and has rendered it 
many signal services. In his place the directors have elected Mr. Albert 
Vickers to be chairman and have nominated Sir Arthur Trevor Dawson 
a managing director. Mr. Dunn has also resigned his directorship, but 
has consented to accept the position of consulting naval architect to the 
company The directors have filled these vacancies on the board by the 
appointment of Mr. Francis Н. Barker and Mr. James McKechnie. 


WINCHESTER ELECTRIC LIGHT & POWER CO. (LTD.)— The directors’ 
report for 1909, which was submitted to the shareholders at the general 
meeting on Tuesday, states that the progress which the company was mak- 
ing continued to be satisfactory: the equivalent of 2,012 8 c.p. lamps had 
been added during the year, making the total connections 58,653 8c. p.lamps. 
Including £278. 18s. 4d. brought forward, the net profit was £7.199.4s.11d. 
which, after payment of debenture interest (£2.05(, left £5.149. 4s. IId. 
available for distribution. An interim dividend for the half-year at the 
rate of 5 per cent. per annum (£1,104. 17s. 6d.) was paid in September 
last, and the directors now recommend that a dividend of 7 per cent. per 
annum be declared for the half-year (absorbing £1,546. 16s. 6d.), making 
6 per cent. for the ycar: that £1,000 be placed to depreciation account 
and £1,200 to reserve, leaving £297. 105. 114. to be carried forward. 
Notice of the intention of the Corporation to exercise their powers of 
compulsory purchase of the undertaking at the expiration of 12 months 
from Jan. 20, 1910, has been received. 


NEW COMPANIES, STATUTORY RETURNS, 


NEW COMPANIES. 


MAXIM LAMP WORKS (LTD.) (108, 013.) Reg. March 9, capital 
£8,000 in £1 shares, to take over the business carried on by the re- 
ceiver for the debenture holders of the Maxim Electrical Co. (Ltd.) at 
Walthamstow, and to carry on the business of electricians, mechanical 
and electrical engineers, &c. Private company. First directors, F. 
Taussig and J. F. Poynter. Reg. office, Maxim Works, Shernall-street, 
Walthamstow. 

WRIGHT ELECTRICAL SALES CO. (LTD.) (107.972)— Reg. March 7, 
capital £2,000 in £1 shares, to take over the business of un electrical 
engineer and dealer in electrical appliances carried on by H. J. Wright 
at Leeds, as the Wright Sales Co. Private company. First directors, 
H. J. Wright and А. B. Hudson. 


STATUTORY RETURNS. 


BRIGHT'S LIGHT & POWER (LTD.)— Return to Dec. 31 gives capital 
as £200,000 in £1 shares (100,0C0 preference), of which 100,000 ordinary 
have been taken up. £1 per share has been called up on 66,667 shares 
and £66,489. 5s. has been received, leaving £177. 158. in arrears. 
£33,333 is considered as paid ou the remainder. Mortgages and 
charges, £16,000. 

CITY ОР ELY ELECTRIC LIGHT & POWER CO. (LTD.)—In return to 
Dec. 14 last capital is £5,C00 in £1 shares, of which 3,003 have been 
taken up. 2s. per share has been called up aud £300. Өз. has been 
received, Mortgages and charges, nil. 

INDIA RUBBER, GUTTA PERCHA & TELEGRAPH WORKS CO. (LTD)— 
Return to Dec. 28, 1909, gives capital әз £812,000 in 59,000 ordinary, 
12,500 preference and 18,700 unissued shares of £10 each, of which all 
the ordinary and preference have been taken up. £625,000 lias been 
received. Mortgages and charges, $402,000. 


CITY NOTES. 

MEMORANDA (March 17).—Bank rate 4 per cent. (February 17 
1510). Price of silver, 25;;d. per oz. Consols 81—81} for money, 
and 81}—-812 for account.  Consols Pay Day, April 6 ; Stock and 
Shares Continuation Days, March Z0 and April 13; Ticket Days, 
March 31 and April 14; Pay Days, April 1 and 15; Mining Shares 
Carry Over Day, March 29. 

5 or METALS (London). - Copper, cash, 5873 
594. 


CITY OF LONDON ELECTRIC LIGHTING CO. (LTD. )—Warrants in ba 
ment of the balance dividends for the year 1909 have been duly poste? 

COMPANIES STRUCK OFF THE REGISTER.— The following were struck 
off the Register of Joint Stock Companies on March 4 :— 

Desrumaux's Automatic Water Softener & Purifier, Electric Royalties 
Synd., Hampstead Electric Supply Co., Medical Battery Co. (гей. Хер“ 
27, 1898), Midland Electrical & General Engineering Co., Ozone s 
cesses, Pioneer Electric Light & Power Co. of China, S. M. Van Hinden 
Electrical Co. . 

ROSARIO ELECTRIC OO. (LTD.)--The directors have declared 
interim dividend of 3s. per share (less tax) on the ordinary shares 
the half-year to Dec. д1, 
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$ daya 1$ Minus 2 d 2 dw 1 Nr Plus 2 days, 


ELECTRICAL COMPANIES 


|Last TR 
Divi- NAME. Wed. fran CENT. 
_@ | DEND Mar. 16.  Үвірвр 
Electricity Supply. £ s.d 
10; 5/0 | Bournemouth & Poole Elec. Sup. Ord. .. 91— 6 2 6 
19 4/6 Do. 4j per Cent. Cum. Pref......... — 91—2 412 O0 
10 6/C | Do. 6 рег Cent. Cum. Second Pref. .... 91—1 5 17 0 
St 44% Do iR Cent. Deb. Stock (red.) . А 102—1 4 5 6 
5 20 Bromley (Kent) EE ct & Power Shares. 4—4 515 9 
Bt. Ist Debs... 9| — 415 9 
5 d Brompton & Kendngion Elec. Sup. Ord. 71—81 6 1 6 
5| 3/6 | Do. per r Cent. eff... 71—71 |410 o 
St. 40% Central Elec. Sup. Co. 495 Guar. Deb. Stock; 99 —102 | 3 18 6 
5| 2/6 |tCharing Cross (W. End & City) El. Sup. Co.“ 4—4} |511 0 
5| 2/3 p 4 per Cent. Free. 4 —4 500 
St. 495 Do. per Cent. Deb. Stock (red.) ..... -| 96)— 4 10 
St. 43% | Do. 41 per Cent. Deb. Stock (red.) ...... i01 —1 476 
2/3 Do. City Undertaking 44% Cum. Pref. 31 —41 5 2 9 
5,,2/6 Chelsea Electric Supply Ота............... 31—4 512 0 
St. Do. 44 per Cent. Deb. Stock (red.) ...... 9) —102 4 8 0 
10 900 City of London Elec tric Lanng Ord. ....| 12 —124 5 12 0 
10 6/0 Do. 6 per Cent. Cum. Pref. ............ 121—131 | 4 10 6 
St. 5% Do. 5 per Cent. Deb. Stock (red.) 121—125 4 0 0 
St. 44% Do. 41 per Cent. 2nd Deb. Stock (red.). 99 —102 4 8 0 
2 County of Durham Elec. P. D. Ота......... 11—2 MP 
5% Do. 5 per Cent. non Cum. Pref. ........ 25—34 7 80 
6/0 tCounty of London Elec. Supply Ord. 71— 6 0 6 
6/0 | Do. брег Cent. Cum. Pref. ............ 10,—11.15 9 0 
44%, | Do. 44 per Cent. Deb Stock (red.) ...... 103—106 4 5 0 
44%| Do. Second Deb. Stock. 100 —102 4 7 5 
2/0 | Folkestone Electricity Supply Co. Ord. .... 4 E 512 6 
2/6 Do. 5 per Cent. Cum. Pref. ............ —5 | 413 0 
43% Do. 4} Ist Deb. Stock (red 95 —98 | 412 0 
4/0 | Hove Electric Lighting Ord............... 1—74 ff 9 0 
4/0 55 & Knightsbridge Ord- 7 m. 5 6 8 
6% : per Cent. Ist Pre 5i—6 418 O 
4% Do. 4 per Cent. Deb. Stock (red.) 944—236; 4 3 € 
4% | Kensington & Kngtbg. Co. & Notting Pil 
Co. (Joint Station) 4% Deb. Stock ree) 95 —101 |3 19 0 
34% | Kent Elec. Power (o. 83 —8? 5 3 6 
1/2: London Electric Supply Ord. ............ 13—2 4 10 0 
3/0 Do. 6 per Cent. Рге!................... 4—5 | 511 € 
4% Do. 4perCent. Ist Mort. Deb .......... 92—94 |4 4 9 
2/6 r Electric Sup. Ord. .......... 4 —41 5.00 
2/3 Do. 4} per Cent. Cum. Pref............. 44—5 410 0 
41% | Do. 4j per Cent. Deb. Stock Ist Mort.. 104 —107 | 4 4 0 
34°% | Do. 3} per Cent. Mort. Deb. Stock (red.) 41 6 
41 $2 Midland Elec. Corp. for P. D. Ist Mort. Deb. | 964—984 | 4 11 6 
41% | Newcastle & Dist. Elec. Ltg. 41 per Cent. Deb. —86 526 
M Newcastle Elec. Supply Ord............... 41—41 ve 
595 Do. 5 per Cent. non Cum. Pref. ........ 41—5 500 
41% Do. 44 per Cent. Ist Mort. Deb 101 —108 4 7 6 
5% | North Metro. Elec. Power Sup. 5 Morts... 93 —101 | 4 19 0 
9/0 Notting Hill Electric Ога................. Bm 5 17? 
4/6 jtOxford Electric Ord. .................... 61—6t 5 4 
4% Do. 4 ver Cent. Deb. Stock ............ 94 —97 4 2 6 
5/0 St. James’ & Pall Mall Elec. Ord........... 8]—9 5!1 0 
3/6 Do. 7 per Cent. Рге!................... 6i—7} 416 9 
31% | Do. 33 рег Cent. Deb. Stock (red.) ...... 83 7 14 06 
ЫН Smithfield Markets Electric Sup. Ord....... 16—24 T 
4/0 |fSouth London Electric Supply Ord......... 24 — 21 712 0 
5%, Do. 5% Ist Mort. Stock (red.).......... 100 —103 | 4 17 6 
0/6 | Soutli Metrop'n Elec. Lt. & Power Ord. .... hk 4 14 0 
0/83 | Do. 7 per Cent. Cum. Pref. ............ là—1& 1513 € 
44° | Do. 44 Ist Deb. Stock (red.)............ 100—103 | 4 7 0 
2/6 | Urban Electric Supply Ord. .............. i a 
2/6 Do. 5 рег Cent. Cum. Pref. ............ 1 4 is 
44% | Do. 4} per Cent. Ist Mort. Deb. 78 10 0 
/0 | Westminster Elec. Sup. Ord............... 81—9 5 10 O 
2/3 Do. 4j per Cent. Cum. Pref............. 4—5} 3 6 
Electric Railways and Tramways. 
4%, | Baker St. & Waterloo 4% Perp. Deb. Stock | 96 —38 |4 2 0 
is 58 5 p Trans oe n а anions pa 733 
0/6 e per Cent. Cum. Pref. ............ 3— 
4 7 Do. 4j Ist Mort. Deb. Stock (red.) . 84 4 520 
d B'ham & Midland Trams 44 Ist Deb. Stock. 83 —86 |5 5 6 
Bristol Tramways & Carri 5 ataia 118 756 
4% Do. Cum. Pref. (fully paid) ............ 1—8 1500 
4% | Do. 4 nt. Debs. ................ 100 —10i | 3 19 9 
К British E ectric Traction Ord. ...... тее 1—1 RE 
3/0 | Do. 6perCent. Cum. Pref. ......... ‘a's 2—3 818 O0 
5% Do. 5 Cent. Perpetual Debs............. 50 —9 5 7 6 
44% | Do. 4} per Cent. 2nd Deb. Stock........ €8 —72 |6 5 0 
3% | Central London Ordinary Stock .......... 7 —72 5 -4 6 
4% | Do. 4 per Cent. Pref. Stock ............ 55—87 | 412 0 
2% | Do. Deferred Stock .................. 52—54 |314 0 
4% Do. 4 per Cent. Debts 10) —102 3 18 0 
49? | Charing X, Euston & Hmpstd Per. Deb Stk| 96 —93 | 4 2 0 
2/6 City of Birmingham Trams, 5 % Cam. Рге 41—5 417 5 
4% | Do. 4 per Cent Ist Mort. Debs. ........ 99 —-103 317 6 
1194 | City & South London Rly. Con. Ord. 31 —32 | 6:4 0 
5% Do. 5 per cent. Perp. Pref. (1891) ...... 106 —10 412 6 
5% Do. i ⁵ ⅛ð³V n I e жу 102 —105 | 415 0 
50] - Do: (1901) - оао era seus rbi seeen: 38 —101 419 0 
59; Do.: (1998): а аон 98 —101 | 4 !9 0 
4% | Do. 4 per Cent. Perpetual Debs......... 100 —10› | 3 18 о 
6/0 | Dublin United Trams, 6 per Cent. Pref..... 13 —14 |4 5 9 
. Gateshead and District Trams Ord......... #4— Ае 
не Gt. Northern & City Rly. Pref. Ord. (4%). , 1—1 i 
4/0 ; G. Northern, Picc. & Brompton 4% G. Pl. 8 —8} vis 
49, | Do. 4 per Cent. Deb. Stock ............ 96 —93 4 2 0 
5| 2/0 | Hastings & District Elec. Trams, 6% C. P. 1 —11 7 
44% | Do. 4} Deb. Stockckckce 74 — 5 14 0 
6% | Imperial Tramways Ота. corr rona xs 35—43 15:3 о 
6% Do. 6 рег Cent. РтеЁ................... 5 —6 500 
4195, | Do. 41 per Cent. Debs. ................ 10—72 |6 5 о 
1/3 | Lof Thanet E. T. & Lt. 5 per Cent. Pref. 434—198 | 414 O 
4% Do. 4 per Cent. Deb. Stock 6 3 0 
5/6 Lanarkshire Tramways .................. 91—le |6 0 0 
5% | Lancs. Utd. Trams, 5% Prior Lien Deb. Stk. 861—884 | 513 0 
E London United Trams, 5% Cum. Pref. .... 21 —27 v4 
4% | Do. 4 per Cent. Ist Mort. Deb. Stock. 70 —73 5 10 0 
M Mersey Con. Ord. Stock ................ 2 —3 T 
10% | Metropolitan Elec. Tramways Ord...... sea 11— га 
© Do. Deferred .................. eau A — a's а 
0/6 | Do. SperCent. Cum. Pref. ............ 4 — R 5 12 9 
41% | Do. 41 per Cent. Deb. Stock............ —93 |5 1 0 
1% | Metropolitan Railway Consolidated........ 444—443 1 2 3 
2 9 Do. Surplus Lands Stocks cc c „ 2 6 6 „ „ „ „0 —70 3 18 0 
349 Do. per Cent. Preference. 65 2 6 „ 6 6 6 „6 „ 89 —91 3 17 0 
3 Do. pet Cent. 6 6 6% „„ 85 —84 4 0 6 
3 Do. : Pec Cent, Convertible Pret. ...... 85 —87 |4 90 6 


Feb, Nm 


Jan, July 


Feb, Aug 


Jan, July 


eb, Aug 


April .... 


eb, Aug 
ht July 
Aug 
Feb, Aug 
Feb, Aug 
Feb, Aug 
Feb, Aug 
Jan, Juy 


SHARE LIST 


dre 

ю 

axe 
>. e э e %% m/e о 
a ө ө о e о Ate e 


921 ë 
4% i 
83}! .. 
81 
74| œ 
al 
s 95 
973; .. 


PA 

E 
1 

681 
711 70 
85 11 
581 52 
571 96 
314| 304 
971, 96 
M 
eph pu 
ee " 
2 2l 
72 

ee T 
oe ed 
ИШИ 
971 9i 
4 4) 
891 в 
80 8 
801 8 
92 | . 


* In calculating the yield allowance has been made for a: uod Inter at cut их for reie mption, 
$ The London stock nad Committe have declined to quote these, ' 
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КАТЕ Drew 
Wed, PER CENT.| " Dug 
NAME. Mar.16 |Ymipgp| 7 
AME, Ер. = с 
Б i Кене А est. Taini TET 

777 NUN Continued. £8 . —145 5 11 3 
8 amways— i2 © Jan, July | wig) M3 4 4 J 0 J uy 

Electric Railways and Тг 90 —92 |7 A legh. Cap. St. .. —596 4 is 
24% | Met Rl par Grat "A" DOE E MEME Ow ^mm Eie ата Mem CREE e 
wa "ооо 63 ee . Bonds 1 „ туы CaL 991 — | А ї те 

tropolitan District t g zit 701 Do. 4% Cons. Db. Stk '| 416 6 | Augus 

; "Do. "Extension Pret (8 per P (Int. Guar. by ad). 70—72 | 417 6 s tae 75 St 24 Anglo-Portug'e V 0 12/0 0 Moy, Nov 
| Und. Elec mi de den ea 15—70 | 3 18 0| jan opt | 1968) 0 EE: Monte Vide, c Telephone I БЫ | 5 14 6 | May Aug 

2 um , PU 5 t. Pref. ........ x — II ` 6 | Feb, 

3 Do. 3 ра уш Midland Rent-charge| 100 —12318 0 aa July | > 1| 0/6 | Do. ds Stock ШКОК ЫА 1234—125]| 4 15 Feb, Aug 

AU | Do. Guar Seeks pe Ce rm „%% TTT | ng nm eng Co, Bret . о ора оона апе 
Do. Guar. Stoc b. Stock. [EE — 4 3 0 lay ee ee Do. Def. Stock 94» өө ef.. ue edu si e " 5 10 6 Fe П) 

79 Do. 4 pet Gent e Fin b. M -% [4 8 0 Ami т): 20 | Бе 6 per Cent Gim Tat E. 105 | э О Fob, Aug 
4 6 per Cen u oe Feb, Aug > e. oe 6 Cent. non-Cum. 3rd Pref..... 98 —10 H n July 

New Gen. Tract. Traction Ord. ..... Zr Ex 614 0 Non 45 2/6 |! Do. 5 per Cen 3 Cent. (red.).. 100 —102 | 3 18 O | Jan, 

. 8 Electric . 84 5 2 6 May, eve St. 34% ipe Den. Stock ob Stock (rad). ETE 00 10] 49 0 il. Oct 
as S Met. ү {тати XX CE dede 62 67 |7 8 0 De i2: | ој. 5 Cent. Бат see] 18—14 411 0| Jan, july 

ee ы * э 1 o sewu —102 , 

$ DM e CO le bos Дыр: 102 —103 | 4 17 ME. і вра 7% Do $ e Co. of Egypt 4 W Db Str. (red АШУ 3 9 2 July Dec 

с 50 5 Flor Pirn Bona eee ЫС Cd 8. - MEE Pt. 47 Telephone Co. Plate......... ES $i— E Jan. July 
5% 4180 Bonds with Coup. Obs. s 98 —100 y March ee | uM 5 3/0 Uni 5 Cent. Cum. Pref. nr | 103 —] 

Ser Do. 4 per Cent Ist Power Ho. Dba. .. E Ж Р — E RS 2/6 De 44 Deb. SO Кейнан 

5 Yorkshire r ee йан ш. B ELS 570 Jan, July St. 44% 

а з 6 r n Cr ° 2 А 1 
4 Do. e Cent. atacturing, &c. 101 —103 4 7 0 oe A Financial, investment, &c. iis esol haad 

+ Es RUNE сы ee 8 0 Apri, Oct| 3 z VVT Sp. Beitr Ju 

44% Ancho Ca e Meter s „66 6 6 „6 „6 1 6 8 0 Gct 5k 5k 5 3/0 Elec. & Gen. nves Trust 966666 131—12 4 5 6 p. L t 

oe Aron eee Me 2:4 66 ee 9 970 0.0 E E eo^ б tk 3 13 24 April, ace oe 10 2/0 tClobe eia aa C AERE 130—1 410 3 A " 
7,4. Do. бгр. Wilcox Ord... eee „ 1. —l: 2 16 0 шу, Feb 15 n 10 3 100. arino Cables Trust (Cert.) оооосвово 
1/7; p. tae os T UA HRS Cab Gd. 124—7 410 9 ed uy | 10 696 | Subm 
ү | British ieres & 1 Dy 3 e e 4 5 0 Jan, July M be Colonial and Foreign Electric | , "E 
1 be Чо Scent ЛА Mort Deb. (тей). 87—92 417 0 Mar, Sop 1007 $33 "Argent 3% Cum Im Pri... An f 3 Ар Чу 

Pi h Thoms'n-Houst'n t. Pref..... = (519 0 zm - s 5 Anglo- ntine 0 СИЕСИИ —01 4 26 June, 

НГА British Westinghouse 6 per Cant Dbs. (rd.).. be =! 716 O | Jan, uy ZEN 5 26 Do. 5 Сит. VVV 3 50 423 m 
5 | Оо. 6 per Cent. Mart. Deb. S Stock. ran 39 — 10 4 0 Mar, UY) 134 105 St. 4% | Do. 2 Deb. o 104 —106 4 14 3 yh ded 
25 tBrashE Eng Co, 4% Perp. teck... 28 —29 шоо ja July | 10 t 1 KS ic Trams Invest Gd... 6672 415 0 | May, Nov 
449 Вг п tual 2rd Deb. Stock........ 101—11 0 ап uly РИ bane Electric Trams. Inves . 5 6 6 an, july 
419) Do Perpe le Con. Ота............. 5i—5i 4 11 1 , ay 1 : 5 3/6 | Bris Cent. Cum. Pref, ........ . 101 —104 | 4 аг pt 

lender's Cable P RN MS 460 ov. 2% 5| 2/6 | Do. 5per v. ку: —147|5 9 0 Ч 

2/6 jo 5 Р СЕ fat Mort Debs. (red.) 102 4" 5 2 0 Мау, NA D st. 4% Do B d го ED Rip Bi Ord. ...... Te —!@ 4 17 6 May, Td 

0, ner-Kellner Alkali Со............... mE . d TC Е 
445 Castner, К Cent. ist Me Mort. Deb (red.) ш e 7 6 п H AMOR ii е pe Sut ond. PR. Pref. Stock А : 02—104 { : 8 rely July 
449% Ship) Telegraph — DE бА st 2 8 per Cent. 15% Mort. 5 кы E 
0/7; ; Chadburn's( Cent. Cum. Pref. ......... 1 7 0 0 April ct % Do. ancouver Power Debs. ....... 102 —104 | 4 9 0 Mar, Sept 
0/2]. Do брег lectrical Coo. ett 1 — I 612 | il. Oct Do. % Perp. Con. Deb. St. "Mt Db. 98 —101 | 41 

BVT 8 1 — 6 0 O | April, : *Do. erp ams Ist Mt. D : 
omi Consolidated Signal C ee y jS E 10 S Jan, Jur @ Buenos Ayres PAM C Tram, ist Mt} 9 4 6 7 9 reb, ane 
' Do 85 озове —91 , б Deb Stck ео нап 9€ 9 e qs —A , 
oi ‘Crompton é T Cent ME A Debs. ed). "ri («gio Mar pt : ° fo | Calcutta Tramwayeul to 17610 as 5 9 9 Jan; July 

59 JVP —1 Ceas 2 Cum. e — — * * 98 — 

577 {Davis & Tomi ооооовооаосооеоааоеов а 14—1 $ 5 4 о ер! July 00 2/6 55 4700 E Stock (red).. 0 „ % % „„%%[7ÿ с 8 3 F. My, A. N 

1/2} | Dick, Kerr Cent. Cum. dre. . . "| 99 —102 4 8 b, Aug 1) 44% lectric Tram Shares ........ Sh. „8—51 | 4 0 | June, Dec 

0/71 Do. 6 per t. Deb. 55 a es eb. Aug t "e 1 Elec os Ayres Trams Co. (1904) 37 —100|4 0 ay, Nov 
Dr bes pid Ml и ын t. —? э 0, 95 Ist Mt. Db....... 

о 4 per Cent: Mort, Deb. Stock CM | 81 es 8 13 0| Man July Vel % | colombo Re & Ltg. 5% Rog Rong 5 Pet) 2 | 6 2 0 | June, Dec 
4% po $ per Cent. 2nd . ym i ay, Nov | 1% 100| 5 © Gant ist Mort Dobe Mt. 5% $i, 000 50 | 97 |5 2 6| Feb, Aug 
5% o Elec. Corp. dieu ]́Ü d^ n, July Elec. Ry. Con. M 34 — Ж 

8 mundson's Sl... —74 6 2 0 An, "P 1 0 чс DI Con ME эзе 900 SC E EE 

„ Do 6 per Wnt Jet Mort Deb Ud). ы р Jan ju Len Cou 8 $— sio an, July 
44% үе ie Contraction Со... Нела i-i "c н | li July | "Do Pe Cont. “A” Deb, Stock. Audet 74 m | 38 : uly pes 

— 1 ctric Pre e 2 , 00 0. es »» Dit —— о == 
Q EEG Em MEE р erimus Hoi hr 

о 4 el. t. — 

5% peranti Ltd, S per Cent, Cum. Pref. . 3 $12 0 Mar, x 131 00 0% Be 6 Spe Gent. eam ie Debi — 190 19 500 Jan July 

ү | Denera e Ord. .... Tyas 5 Feb, Aug t. 8 " Trams. 5% Deb. Stk. ...... 95 —9 xs 

А Do. 4 рег Cer. Ord. i ees exa 5—5} 1 3 9 | Fe , . t. Madras | lec. ld Bonds...... —135|4 10 6 
10/0 4 Honley's V 1051071 3 6| Mar Aw | i B 54) | Manila Elec Ry, $1,006 5 91195615195) 2 
2/3 Do. 4j per Cen Ist Mort. Deb. ore 'Si—16 |6 5 0 Feb, $14 | Mexico Trams 1st Mort. 5% Gold Bds. 983-993 | 6 о 3 E 
1578 | 129. Rüpber, Gut. Per ic, Works. 191—1 |4:1 0 il Oct SE ce | pe en co ди мо ОРЕ | Feb, Aug 
Do iR Pref, ы © 0213180 Ай St | 4% Ро, 6% 50 "Ry. jo Sola e reb. 

5/0 Do. Cent. Debs. (red.) .......... — n ONES t. | 44% Mon 1922) (Nos. 601 to 2,000) ........ 102 —104: "4| May .... 
4% Оо. 4рег Construction Co. "td. Ord. — i | . M Nov ee Debs. ( d (Nos. 1 to 4,600) RETETEI i- | 6 13 Jan, July 
National Elec. tearth & co. Ltd. à —]h is ay, July | = t. 41% Do. o. / dvi жуу: 101 —104 | 4 16 0 , 

Richardsons, Wes Cine Pak улар, e) —85 |5 6 0 jan, be 1| 0/6 | Perth Elec. Кылы Stock ............ 37 
Do. 6 per Cent. Perp. Deb. Stock.. T V ө Р? 5% | Do. Ist Mt. Trams & Supply Co. 6% 5—6 5 o o "e 

% | Do. AE V' —5 ‹ ss 35} 5| 3 коко ;; —KI— * —101 | 4 19 0 is 
4 Simplex коп Cun Pref. ME [s —35 5 18 9 je Ju 5°» | ü 5 E Ist Mort. Deb. Stk. „ 37) 984 4 1 : 2 
395 *Telegraph | e „„ LRI dip % Do, 4% Chiba inim B—9 8 11 0 2 

Misc Ltd Od e Аз” 3 112 0% % кнр О Ки. 
4% | Do. ns & Maxim, Ltd., Ord 1й—18 j4 43] a TAE: Mt. Bnds ..... G. 

сус e 102 1 3:6 9, June, Dec | Юл. 7: [ig ЗИ tSag Paulo Tramway, Light & Power бо 0102 оц о Juns, Dec 

о Do. 5 рег Cent. det Mort: Db. Sk. (гед) i —106 | 4 5 О June, 107 7 LA Stock ..... t Mt. $500 Db. ...... —102 |4 8 0 в 
4% | Do 44 per Cent. 2nd Mort bs Scrip. | 105 —107 | 4 =: ИЕ. „ RE to Ry. Co. lat Mt. 44% Ster. Bondi, 100 
84% Do d per Cent 5 Cum. Perf. F 100 44% | Toron Electricity 
895 С walte & бо. 6%, Ста. геод ba s 1 Е 9 0 11555 Ney Colonial and rdg у. 1—51. 5 2 0 | Mar, Sept 

illans Rel.... = 5 , e o9j— M 

1/6 | Do. 6 per Sn inp ut Debsss 68 —7 | T ЫЛ Му £% Su. an 101—101 | 5 n d fas. Ny 
4% | Do. 4 per Cen $ | „ „ June, Dec |. ~. Dies dens ER EA C ee „ 

o Teemaph. — — — 180 102 4 18 0 lune, 03^ rasi. 4% | Bombay ES. & Т. 6% Cm. P Н de 8 0. | April, Oct 

Amazon ы ы LE e | о 04 51% 0 Ему, 203 | 10254 a% р. ы: Cent. 2nd Mort. Deb к tb б 0 8 = 

"o, VVV m. : 0 MY, , 19 8 19 * "P Е Supply Quis „ ME. г: 

Afo | Anglo-American ессе: . 102; 1031 57 F, My, Ag, N 3 Calcutta Co. Com. St...... —1:916 1 о 
аата o M E UE. 71121 5 0 O'FMy, 831 ud. e e 110 

30% Do. VV 11191 4 9 6 jn. up ro | 7/21 | Eo 29; Cm. Pf. Stoc aki < (of U.S. A) 103 417 6 Jan, July 

4% | Commercial Cable 4 per Cent. Deb, Sti. ві-9 | 6 || 3| Feb Aug EN 00 Ex | estne lectrolytic АШ „ © аз ет o| . 

% Commercia : CFR —171 5 E t 9 t Mort. Stl. Debs. ........ 5 
к; | ка о Cent. „ 8% eee 10 —3i : in Abr с! MUS | | 5%, 1 B e 8 Cent. вэ —92 5 8 6 ]ап, July 

ß КИ ER * 2 ee % Еее, Supply Co. of Victoria 5 per Cent 7 ee 
57 Direct Spanish Ord. Сит. Fre i 533 18 0 ow enna 2144 131 г 5% . St 555 Г, . 

J^. Do 4j per Cent „„ Qo —10b 4 18 0 June MERCY б Kalgoorlie Eje Power & Lig CM SENI m 
40 Direct W 47% Rs. Db. пе 105 —139 | о 1 5 Јем Јој BB 6% "IDE { satay r Cent. ee е 321—2 23 is 
41% Direct ог ere rere 86 —93 14 0 a, Nov 1031 | з $. Согр о Cum. Pre NE 38 569 os 
SOE acten Ordinary c eset 16 0 May, 13 ХА Co. 6%Cum. ..| 92 —9 
17% Do. 3h per Gent, Pref "Deb. Stic (red) ПИСЫН! 8.8 6 Ja Ap Iyo : ipd ^ Td CRI Deb. Stock. ` Mort. T 0 $ 
4% | Do. Aper Cent, Mort. Deb. Stk tred). 105 1317 6 Keb. 1 53 Bic. Light Co. 5% Ist Sm dl. 

„ „ „6 „ „ „ „ „ „ „ е ENS | * 0 „ e жаы» ee 

2/6 | Eastern CIE КИОСК етее. bs 1004 —1021. 113 dans July ^l goo 8% Mold Bor 9 8 Co. Com. St. ...... 991 —91] 5 8 6 y, A.N 
40% Eastern and SAN, 4% With Coupon 78 0 > 3 0 une, Dec | e 2 St. $1. Mexican yr Mort, Gold Bnds. S 1370 | 4 15 р Anri 
4% | а5 Со nhagen), wi Db. (red.) 105 — | 9 6 ay, Nov ш ^ 500 % Do. & Power Co. Cap. 11—2 424 оого 
5/0 G. N. (of pe uda 4196 Ist Mt { 531— —5 $ 4 I { Ар Jy,O ae | eo 811 | Montreal Lt. Ht. Co. Ord. $29: 9 9.9 18:5 s 1 4 5 4 6 May ees 

VVV —9. 4 7 0 Jap 90 | .. оо si? Plate Electricity — .. lly O | Jan, July 
DEC — DE 419 9 адуу Е | % Bs er Cent min Pet Lc: EET {12 0| Ai Cet 

4 T C oeeene ems 12 —2 os oe n m 2 ee 

E | 5 т Teleg „ aa 4°00 ue ре v. .. St. | 5% Rod les Co. 6% Pref. (120,000) .. 81—8íi : 18 5 26 

Marc^ni s Wireless T y Oron Dba (red.) —11 314 0 ау Ти) A ve 5 3/0 Do. 2nd href, Poen Cc ‚| 104 —106 12 С | Jan, July 

4% Pacific & Europe’ a a Т oli 0,4 0.0 Jan, J 4 cau 5 р 5 3/0 hawinigan, Water& Power Co.Ca, .. —. 107 —109 | 4 6 Є T 
173 West Coast а ао uad ccc „ s 5 May! Nov 9i E R Б SEN 5 per Cent. o 102 2194 1 7 6 тшу 
4% ' Do. ыс Р nama ....,..• „ 81—9 Н 6 10 Г Моу 110 Do. i Per Con. ү 8 1 з — 1 5 5 0 Jan, 

| "Do. per Cent. Ist Piel, . —— 8j—9L | 6 17 6 | Jan’ Jul 55 SR t irr "Victoria отг Со. Loo РЬ f th. aaa 800 Wil A x 
TOME 6% 2nd Pref. ...... — — — 1001—1020 4 6 | Mr ja.. 13 l Victoria Falls Pow 1.700, 000 
; тр Da 5'р сар eese Е. 10 2 i 6 | June, Dec 1| ..| Do. (803,081 to 
) 3/9 5 TAE ob" Stock ed). же 101 —106 315 6 ME e ae oe 
4 | Western n Union Telegraph. $1,000 4% Ваз, 103 


declined to quote théss, - a E 
hange Committee have 
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Photometric Standards. 

- PHOTOMETRY suffers very considerably, as compared with 
other branches of exact science, from the lack of definite 
standards. At present the flame standard, in one form or 
another, is the favourite, but it lacks just that independence 
of its surroundings that is desirable in а standard. Из 
value changes to quite a marked extent with atmospheric 
humidity, atmospheric pressure, and the percentage of 
carbonie aeid in the air, so that the value is apt to change 
owing merely to the presence of the observer if suitable 
precautions are not taken. Оп the other hand, the electric 
glow lamp, as perfected by Prof. J. A. FLEMING for photo- 
metric work, does not suffer from these defects, but, un- 
fortunately, it is only a secondary standard; it can only be 
used after comparison with some other standard whereby 
its value has been duly determined. This is the one un- 
fortunate point about this otherwise valuable standard, 
and leads one to consider whether some incandescent 
primary standard is not possible. At the last meet- 
ing of the IIluminating Engineering Society, Prof. 
FLEMING urged, not for the first time, the claims of 
molten platinum and the desirability of continuing the 
work of Violle and of Petavel. At first sight this standard 
would seem a solution of the difficulty, but we think it 


* 


— 


must be admitted that there are rather serious practical 


objeetions. Some form of induction ‘furnace might, per- 


haps, provide the necessary heat, but the colour of platinum 
at its melting point does not seem to be satisfactory. If 


a higher temperature is used, there is the difficulty of 


З ‘temperature measurement ; and the combination, for ex- 
| ample, of molten platinum and a radiation pyrometer 


does not strike one as very desirable. . It seems unlikely 
that very accurate results would be obtained. Thus, from 
the point of view of accuracy under, most circumstances 
and simplicity of working, we doubt if the flame stan- 
dard, as а primary standard, can be supplanted, notwith- 
standing its imperfections. 


— ран аланяв 


А Scientific General Staff. 

II is a failing of the British nation. as а ЕТЕР to be 
pessimistie about their own present and future, to point 
to their own backwardness ёл every branch of progress 
and to the great advances which other nations are making, 
while this country is standing still. Such a state of mind ' 
has its advantages ; it certainly prevents any cessation of 
effort due to the contemplation of their own superlative 
goodness, and to a limited extent it acts as a goad, spurring 
them on to work further along progressive lines. On the 
other hand, it would sometimes not be amiss for them to 
consider in optimistic vein what they have done towards 
helping on civilisation. This attitude, in fact, was adopted 
by Mr. HALDANE in his presidential address to the British 
Science Guild last Friday, when he pointed out how much 
the British nation has advanced in recent years in both 
University and technical education, in Imperial defence, 
in aeronauties, and in Poor Law administration. What 
they had done was good, he said, but unfortunately other 
nations had done. just as well. British optimism must be 
qualified by a determination to retain their position and 
even to forge ahead. | 

MonE by analogy than in actual words Mr. HALDANE 
suggested how this desirable end might be obtained. For 
purposes of detence, and if necessary, of aggression, we 
have at the present time three organisations, the Imperial 
Defence Committee, the Imperial General Staff and the 
Imperial Naval Staff, whose objects are to prepare for 
eventualities. To do this they must enlist the services of 
experte, and through the work of trained brains prepare 
for any eventualities which may arise. The same idea 
should be adapted to seien There is too much rule-of- 
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thumb work at the present time, and while great efforts 
are being made by a large band of workers to benefit the 
nation, their operations are not too well directed—in fact, 
in the broadest sense of the word they are unscientific. 
The idea is not new, Germany already possesses such а 
council, on which are to be found the leading scientific 
men of the country. They report on those various and 
widely differing proposals for general amelioration with 
which every Government has to deal, and turn the efforts 
of these too often utopian reformers into paths where they 
may ultimately become useful The idea is certainly 
worthy of development in this country, where science, if 
combined with Anglo-Saxon common-sense, should be able 
to work wonders. 

WHILE on this point, without wishing to decry in any 
way the good work the British Science Guild are doing, it 
may be pointed out that they would probably do more 
good if their membership were larger. By judicious adver- 
tising they should make their objects more widely known, 
remembering that there is “strength in numbers." 
Electricity Supply in London. 

Now that the annual general meetings of all the large 
London electrie supply companies have been held and the 
reports of the directors discussed, it is interesting to review 
the progress made during the past year. It was, of course, 
expected that the metal filament lamp would dominate the 
situation, and many electrical engineers would not have 
been surprised if the output of units had shown little 
growth, or even a decrease. It is, therefore, particularly 
gratifying to find the City of London Electric Lighting 
Co.—one of the largest undertakings in the metropolitan 
area—recording an increase in gross revenue of nearly 
£5,000, the County of London Electric Supply Co.— 
also a very large undertaking and embracing several resi- 
dential areas—an increase of over 3,000, and the 
South London Electric Supply Corpn. an increase of 
over £2,000, this last figure corresponding to an increased 
output of 16:5 per cent., whilst the two former represent 
growths of 3:6 and 8'3 per cent. respectively in the number 
of units sold. On the other hand, the report of the Bromp- 
ton & Kensington Electricity Supply Co. shows that the 
Company is still adversely affected by the new lamps, al- 
though to a less extent than in the last year or two. Satis- 
factory progress is recorded by the Charing Cross, West 
End & City Electricity Supply Co.—which sold over 
3,000,000 units more than in 1908—by the South 
Metropolitan Electric Light & Power Co., by the Chelsea 
Electric Supply Co. and the London Electric Supply Corpn. 


ТнЕ Westminster Electric Supply Corpn. were also able 
to record an increased output, although sales of energy 
for lighting showed a small decrease ; and in the case of the 
St. James’ & Pall Mall Electric Light Co. a 31 per cent. 
diminution in the output for lighting was just counter- 
balanced by an increase of 20 per cent. in the power load. 
The Metropolitan Electric Supply Co. do not consider the 
past year to have been very prosperous, although the 
directors are confident that the change-over by consumers 
to the more eflicient lamps will soon be complete. Con- 
firmation of this view is provided by the remarks of the 


p | © 


chairman of the County of London Company, who was 
able to announce last week that the sales of energy since 
January of the present year showed an increase of 10 per 
cent. over those of a year ago, whilst the applications of 
new consumers represented practically double the number 
of lamps applied for in the corresponding period of last 
year. In fact, taken altogether, the reports show a very 
satisfactory condition in the electric supply world and the 
optimism of the directors in most cases is fully justified 
by the undoubted signs of a large access of new consumers: 
an access which will most surely be hastened by the pub- 
licity campaign that has been inaugurated by the London 
supply authorities. This will, we hope, goon cause an in- 
crease in the maximum loads, so that manufacturers of 
heavy electrical machinery— who have been the most 
severely hit during the temporary depression—will then 
benefit from a rapidly growing demand for new generating 
plant, which willjbe required in units of much larger 
capacity than in former years. 


Particulars of Consumers' Installations. 

CENTRAL station engineers have generally found it 
exceedingly difficult, owing to the extensive adoption of 
metal filament lamps and the consequent alteration in 
consumers' installations, to keep a reliable record of the 
total connections to their mains; and doubt has been 
expressed as to the value of these figures. It is interesting, 
therefore, to notice that the City of London Electric 
Lighting Co. have taken considerable trouble to correct 
the entries in their books giving such particulars. This 
revision has resulted in a diminution of 1,000 kw. in the 
capacity of existing installations, due to the substitution by 
consumers of metal filament for carbon filament lamps, 
This figure may prove of interest to other engineers, when 
it is remembered that the total connections to the 
Company's mains on December 31st last amounted to 
approximately 35,800 kw. The result of revising the 
connections in this way has been to make the growth of 
business during the past year appear smaller than usual, 
viz., 447 kw.; but it is gratifying to notice that the 
increase in the number of consumers is greater than in 
previous years, and to learn that consumers are evincing 
more interest in the use of electricity for heating and 
purposes other than lighting. 


OD 


Train Orders by Telephone.—A Paper by Mr. W. W. 
Ryder, formerly superintendent of telegraphs on the Burlington 
system, and now holding the same office on the New York 
Central lines, is given ina recent issue of the “ Telephone 
Engineer,” and describes some of the advantages of the 
telephone over the telegraph. Mr. Ryder says that the. first 
experiment on the Burlington line in the handling of trains 
exclusively by telephone began on December 11, 1908, on 
the main line between Aurora and Mendota, a distance of 
46 miles, with 11 station offices. The experiment has been 
so successful that the Burlington system now has installed 
the telephone despatching system on 286 miles of its line, on 
double aud single tracks, and with 65 station offices. 


Cable Interruptions and Repairs. 
Date of W Date of Repair 
Assab - Perim July 8, 1909 — 
Dakar—Conakry ............ Aug. 19, 1909 — 
Balik Papan—K wandang... Nov. 1, 1909 ... — 
Paramaribo— Cayenne Feb. 28,1910 ... Mar. 25, 1910 
Para—Maranhum ............ Mar. 16. 1910 — 
Ceara — Pernambuco Mar.16, 1910—... Mar. 18, 1910 
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The Dynamics of a' Golf Ball.—During his discourse on 
this subject last Fridav evening at the Royal Institution, Sir 
J. J. Thomson made an interesting use of а vacuum tube to 
point his remarks regarding the effect of spin on the direction 
and “carry” of the ball. He had previously stated that a golf 
ball always followed its nose, so that the effect of a spin round 
а horizontal axis was to cause the ball to rise or fall, and round 
a vertical axis to deflect to the right or left. This effect was 
shown by applying to the top and sides of the vacuum 
tube a powerful magnet to give the equivalent of spin to the 
particles; it was then found that the rays were deflected in 
accordance with the above rule, and that their “carry” was 
much greater than when no magnet was present. 


Wireless Telegraphy for Cargo Steamers.—There is no 
more promising development in connection with wireless tele- 
graphy (and incidentally of wireless telephony) than the 
advance which is being made in the equipment of cargo boats 
with wireless apparatus. There are many indications that the 
equipment of passenger steamers will before very long become 
compulsory, but, of course, no attempt will,be made to compel 
the owners of cargo vessels (nor, probably, vessels carrying 
only a few passengers) to adopt this valuable adjunct to a 
ship’s equipment. It is, therefore, all the more encouraging 
to find so many lines of cargo ships adopting wireless tele- 
graphy. For some time past this feature has been a notable 
one, and we now have before us a list of ships recently equipped 
by the United Wireless Telegraph Co. with their system. We 
have no doubt a large number of other vessels equipped with 
the other systems available can be added to the 47 vessels 
making up this formidable list. Certainly this development of 
wireless telegraphy is most encouraging. 


Portable Transformer for Testing Armatures.—The 
* Electric Railway Journal" states that at the Homewood 
shops of the Pittsburgh Railways Co. а convenient mounting 
has been designed and built for an alternating-current magnet 
coil testing set, used to detect short-circuited armature coils. 
The curved pole piece and coil are bolted to the top cross piece 
of an ordinary two-wheeled warehouse truck. The iron shoe 
on the bottom of the truck is bent backward so that the frame 
of the truck will stand vertically when tipped up. Armatures 


. under repair are mounted on wooden horses, which are of such 


а height that when the transformer truck is tipped up the centre 
of the pole piece is exactly opposite the centre line of the arma- 
ture shaft. The armature shop is wired for 60 cycle alternating 
current and by connecting the testing coil to à lamp socket 
suitable current is at once available. "Transformers of this 
kind are frequently mounted on a frame equipped with castors, 
but the attachment of the transformer to an ordinary ware- 
house truck makes it a very convenient testing outfit for trans- 
portation around the shop. 


New Hydro-electric Station in Vancouver.—According to 
the “ Electrical World" the Western Canada Power Co. has 
commenced the construction of a hydraulic plant 35 miles from 
Vancouver City. The station is designed for four 13,000 n.r. 
turbines, to drive four 7,500-kw. generators. The orders for 
the machinerv for two units have been placed and the work 
is now proceeding rapidly. The power plant is located on the 
Stave River, which flows into the Fraser River at a point 
called Ruskin, about 35 miles due east of Vancouver City. 
Seven miles above this site is Stave Lake, a large body of 
water fed by glacial streams, and having а total area of about 
10 square miles. By constructing a dam not more than 50 ft. 
high, on а solid granite foundation above the power-house 
site, 7 miles below the foot of the lake, a reservoir will be 
formed having an area of nearly 20 square miles, and ren- 
dering available a fall which will vary from 100 ft. to 120 ft., 
according as the reservoir is at high or low level. The tur- 
bines are of the horizontal, double Francis type, designed for 
running at 225 revs. per min. The electrical energy will be 
transmitted over a 60,000-volt steel tower transmission line 
to the city of Vancouver, in which city and in its neighbour- 
hood a market for all the energy is expected to be found. The 


work is now well in hand, and a supply will be commenced 
in the early part of next year. Three miles lower down, on 
the same river, the Company has a second power site with the 
same fall as the first, which can ultimately be developed. It 
can, therefore, if the market eventually demands it, develop 
power in the most economical manner to a maximum of from 
80,000 H. P. to 100,000 H. P. 


New Oil and Transformer Drying Device. Experience 
has demonstrated that it is practically impossible to prevent 
moisture being condensed in transformers during transporta- 
tion. The “Electric Railway Review " now describes a device 
which has been designed to dry them before use. It consists 
of a hot-air furnace, blower, dust collector and motor, with the 
necessary connecting belts and pulleys. The hot air furnace 
contains a 3 in. wrought-iron coil suitably supported inside a 
sheet-iron casing, the whole being mounted on a cast-iron base. 
The furnace is designed in a manner similar to a self-feeding 
stove, two doors being provided, one at the top of the furnace 
for the admission of fuel, and one at the bottom for removing 
the ashes and also regulating the draught. Wood and charcoal 
have proved very satisfactory as fuel, but hard coal may also 
be used if forced draught is provided. This can be easily 
accomplished. "The blower has a normal capacity of 300 cubic 
ft. of free air per minute, delivered at a pressure of 61b. per 
square inch, is designed for а speed of 600 revs. per min., and 
requires 15 Н.р. to drive it when delivering the normal output. 
The dust collector, or air filter, consists of a perforated sheet 
metal pipe 43 in. in diameter, connected to the blower with a 
suitable elbow, and forms the point of entrance of the air to 
the blower. Cheese cloth is tied around the pipe. The piping 
between the furnace and oil tank is extended above the oil 
level to prevent flooding the furnace with oil if the valve in 
the base of the tank is not closed when the blower is stopped. 
The method of operation is as follows: After the fire has been 
started in the furnace the fan should be put into operation. 
The air is drawn through the dust collector, thus freeing 
it from all impurities, and is then heated in the furnace to 
approximately 100°C. The hot air being forced through the 
transformer and oil at a pressure of 6 lb. per square inch absorbs 
all the moisture and raises the dielectric strength of both the 
oil and windings to the original value. No hard and fast rule 
can be given as to the time actually required for thoroughly 
drying the transformer, but it is believed, for ordinary cases 
of moisture, that a 10-hour run after maximum temperature 
is attained will be sufficient. Breakdown tests should be made 
from time to time on samples of the oil taken from the trans- 
former, and the drying continued until the oil is able to with- 
stand a puncture test, the value of which is prescribed by the 
transformer manufacturer. | 


Police Telegraph Circuits.—4A recent issue of The Times 
Engineering Supplement" mentions that an electrical type- 
writing telegraph plant has been installed recently by Mr. C. 
Lorenz for the Berlin Police Department, and forms the most 
extensive installation of its kind in Germany. The central 
station is located at the police headquarters, and about 200 
receiving stations are distributed throughout the police area 
of Berlin and the immediate suburbs. The plant is intended for 
the relief of the Morse telegraphs ; it allows circular and other 
telegranis to be despatched more rapidly, and simplifies the 
whole operation. Any telegram despatched from the central 
station appears simultaneouslv at all the receiving stations in 
printed columns. On an average 150 telegrams are despatched 
daily from the central station and as each telegram consists of 
about 30 words, this equals a daily work of 900,000 words ; 
that is, 150 telegrams of an average of 30 words will be printed 
simultaneously each day on 200 receiving apparatus. On 
especially busy days this output is doubled. The sending 
apparatus consists of a key-board similar to that of a piano, 
and comprising a number of keys corresponding to those 
in a typewriter. An experienced telegraphist is able to trans- 
mit per minute about 25 words of five letters with this 
apparatus. _ | , 
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‘Obituary.—Prof. A. E. Dol BEAR. We regret to have to 
record the death of Prof. Dolbear, who was born at Norwich, 
Conn., U.S.A., in 1837. Prof. Dolbear's work in telephony is 
well known to electrical engineers, especially in connection with 
the invention of the air-space cable. 


British Science Guild.—The fourth annual meeting of 
this association was held at the Mansion House on Friday 
last under the presidency of the Lord Mayor. The president 
of the guild (the Right Hon. В. B. Haldane) addressed 
the meeting, and among other speakers were Sir John 
Cockburn, Lord Strathcona, Sir Alfred Keogh, Sir George 
Darwin and Sir Ernest Shackleton. As shown by the 
annual report, during the past year the guild has done 
good work; branches have been formed in Canada and 
Australia and much activity has been shown by the 
various committees in investigating the particular subjects 
referred to them. In this way the want of national organisa- 
tion, university organisation, agricultural research, conserva- 
tion of natural resources and technical education have all been 
dealt with. The primary idea of this guild is to bring before 
the public at large the advantages of science as applied to 
national organisation, and, as in a movement cf this kind the 
greater the numbers the greater the weight given to their 
opinions, all those who have the interests of science at heart 
should communicate with the Honorary Secretary at 199, 
Piccadilly, London, and obtain particulars of membership. 


Trolley Omnibus.-—An interesting example of this form of 
traction is noticed in the Elektrotechnische Zeitschrift," 
where a description is given of the line running along the 
coast of the Adriatic from Pirano to Portorose. The Schie- 
mann system is adopted, the line being supplied at a pressure 
of 450 volts. The road is quite flat, and in places very narrow, 
so that a maximum speed of 9 miles an hour is the most that 
is required. The 15 н.р. motor is carried on the front axle of 
the omnibus. The contractors have guaranteed that the energy 
per car-mile shall not exceed half a kilowatt-hour, the cars 
holding 20 persons. The line appears to be rather more than 
3 miles long, but seems to have been very successful in meeting 
the necessities of the case. The whole of the work has been 
carried out by the Augsburg gasworks, who own a small elec- 
tric lighting station on the spot, from which current is supplied 
to the overhead trolley. Both poles are, of course, carried 
overhead, necessitating a double trollev wire; and this, also, 
is in duplicate throughout two-thirds of the whole distance, so 
as to admit of the passing of cars in opposite directions. 


Current Topics. 


Subjects of current interest dealt with in this issue include 
the following: 


Mr. H. H. Broughton contributes an article on Crane Arrangements. 


At the last meeting of the Yorkshire local section of the Institu- 
tion of Electrical Engineers, Dr. R. Pohl read a Paper on The 
Rating and Testing of Motors for Intermittent Working," and pro- 
posed a new method of continuous testing for intermittent motors. 
"This subject is referred to in our Leading Article. 


We give an account of the adjourned discussion on the two Papers 
` read by Mr. Miles Walker before the Institution of Electrical En- 
gineers on “ The Short-circuiting of Large Generators " and '' The 
Design of Field Magnets for Turbo Alternators.” 

We give an account of the discussion on Recent Developments 
in the Measurement of Light and Illumination,” by the Illuminat- 
ing Engineering Society. 

The annual inspection of the National Physical Laboratory took 
place last Friday when the Reports of the Executive Committee and 
of the Director were submitted to the General Board. Work con- 
templated for the present year includes work on electrical standards 
in combination with the National Bureau of Standards at Washing- 
ton, on electrica! photometric standards, on the pentane lamp for 
hot climates, on losses in dielectrics, on gas thermometers for high 
temperatures, and on aeronautics. Visitors had an opportunity of 


seeing the large new experimental tank, nearly completed, the new 


whirling table and other additions to the equipment. 
The British Science Guild held its annua! meeting on Friday last 


GINEERS.—At the annual general meeting of this section, held on 
Tuesday last, the following committee were elected for the year 


at the Mansion House, and an interesting speech was delivered by 
the president of the Guild, the Right Hon. R. B. Haldane. 


Mr. А. P. Trotter held a Board of Trade inquiry last week into 
the application of Merthyr Electric Traction & Lighting Co. for per- 
mission to use overhead wires for supplying electricity in certain 
streets in Dowlais. 


An inquiry was held last week into the application of Dundalk 
Council for permission to borrow £20,000 for electricity supply 
purposes. 

Glasgow Tramways Committee have decided to appeal against & 
proposed change in the basis of the valuation of the tramway under- 
taking by the Government assessor. 


Companies’ Meetings, &c.—The chairman of the Newcastle-upon- 
Tyne Electric Supply Co. said at the[meeting on Monday that 
there had been a considerable increase in the horse-power connected 
totheir mains From certain collieries in the district they were 
taking in the form of waste heat and waste gases the equivalent of 
30,000 tons of coal, and dividing the value with the suppliers. 

At the County of Durham Electrical Power Distribution Co.'s 
meeting, Dr. Merz said there was & considerable increase (about 
5,700 н.р.) in the horse-power connected. The undertaking had 
been adversely affected by depressed trade and strikes. 


It was announced at the meeting of the Scarborough Electric 
Supply Co. last week that it was proposed to adopt the Norwich 
(or assessment) system of charging for electric energy, as an alter- 
native to the existing method. 


At the meeting of British Insulated & Helsby Cables (Ltd.) on 
Tuesday the chairman, Mr. E. K. Muspratt, in dealing with the 
position of the Company, said the introduction of metal filament 
lamps, the depression in tramway enterprise and the fact that the 
National Telephone undertaking was about to be taken over by the 
Government had adversely affected the business. They were, how- 


ever, pursuing their policy of broadening the basis of their business, 
and some of the new departments had already yielded a satisfactory 


return on the outlay. 


INSTITUTIONS AND SOCIETIES. 


MANCHESTER SECTION OF THE INSTITUTION OF ELECTRICAL EN- 


1910-11: Chairman, Mr. J. S. Peck; vice-chairman, Mr. W. Cramp ; 


mittee, Messrs. C. J. Beaver, A. А. Day, A. P. M. Fleming, J. Frith, 
T. L. Miller, S. L. Pearce, C. D. Taite, A. P. Wood, Dr. F. H. Bowman, 
Dr. E. Rosenberg, Prof. E. W. Marchant, and Prof. А. Schwartz. 


RAILWAY SIGNALLING AND TELEGRAPH ENGINEERING INSTITUTE. 
We have received particulars of this recently formed Institute, 
whose objects are the acquisition of scientific and practical know- 
ledge by the reading of Papers, organising lectures, debates and 
discussions on railway and other engineering subjects, visits to places | 
of interest, and the collection, publication and circulation of litera- | 


hon. secretary and treasurer, Mr. H. W. Wilson ; members of com- | 
і 
| 


ture relative to signal and telegraph engineering. Th» first 
president is Mr. A. T. Blackhall, of the Great Western Railway, and 

the committee is formed of representatives from the Metropolitan, 
Great Western, London & South-Western, Great Central, Great 
Northern, Central London, District, South-Eastern & Chatham and 
London United Electric Railways. The honorary secretary is Mr. | 
G. E. Gurney, of 6, Montrose-crescent, Wembley, Middlesex. The  ! 
Institute was only formed in October last, and the membership is 
now nearly 200. 

UuivznsrTY ОЕ LEEps.—At the installation of the Duke of Devon- 
shire as Chancellor of this university on June 11th next the degree 
of Doctor of Laws will be conferred, among others, on Sir Hugh Bell, 
and the degree of Doctor of Science on Lord Rayleigh. 


ARRANGEMENTS FOR THE WEEK. 


The Corps of Electrical Engineers (London Division). 
Officer Commanding, Col. R. E. B. Crompton, C.B. 
The following orders have heen issued for the current week :— 
Monday, March 28th. | | 
Tuesday, March 29th. j Hendquanters:cigeec: 
Wednesday, March 30th.—Gymnasium, 6:30 to 9:30 p.m. 
Thursday, March 3 Ist, C" Company.—Technical Drill, 7 to 9:30 p.m. 
Friday, April Ist, “ D" Company.— Technical Drill, 7 to 9:30 p.m. 
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RATING AND TESTING OF MOTORS FOR INTER- 
MITTENT WORKING.* 


BY DR. B. POHL. 


. Summary.—The author shows that short time tests, say, for hour or 
1 hour, in the case of motors for intermittent working are very misleading, 
and lead the progress of design into wrong channels by establishing a false 
basis of rating. After discussing the proposed tests of Goldschmidt and 
Broughton, he suggests а test in which the motor is run continuously with 
its pressure and current reduced in proportion to the square root of the 
load factor under working conditions. 


According to the usual classification, we may distinguish between 
three groups of electric motors—those for continuous working, for 
short-period working and for intermittent working. The distinction 
between the two latter classes is as follows: А machine for short- 
period working is supposed to have a running time not sufficient for 
the final temperature to be approached, succeeded by a standing 
time long enough to allow of its cooling down again practically to 
the temperature of the atmosphere. A motor for intermittent work- 
ing, however, is subjected to alternate periods of work and rest, both 
of short duration, so that its temperature rises to a practically con- 
stant value. This Paper is devoted exclusively to the last of the 
above classes, comprising а large number of machines for different 
purposes, such as crane, hoist, lift and traction work. | 

The guiding principle in the testing of any finished machine is that 
the test conditions imposed on it should represent, as accurately as 
possible, its future working conditions. There are cases, however, 
in which it is exceedingly difficult or altogether impossible to repro- 
duce these conditions on the test bed of the manufacturer, and а 
compromise becomes unavoidable. The motors forming the subject 
of this Paper are, perhaps, the most conspicuous examples within 
the realm of electrical engineering. As it is impossible to reproduce 
the working conditions, they are, by almost universal practice, sub- 
jected to a short time run for the purpose of ascertaining their tem- 
perature rise. The duration of the test is usually half an hour, 
except in the case of traction and haulage motors, which are tested 
for one hour or a longer period. Such a test introduces two dangers. 
First, the purchaser may not be aware of the relationship between the 
test and the working conditions, and, second, the manufacturer may 
favour designs improving the operation during the specified test, but 
not during working conditions. 

The aim of this Paper is, first of all, a negative one—viz., to prove 
that the prevailing practice of testing intermittently working motors 
is open to serious objections from both these points of view. On this 
account the proposal will be made to abandon short time tests com- 
pletely. It will then be suggested to adopt in their place methods 
of testing machines for intermittent working, which will be shown 
to be more suitable. To prove the misleading character of results 
obtained on short time tests, we have to consider the relation of the 
temperature rise after a short time run on full load to that obtained 
when running intermittently with a definite load factor. E. Oel- 
schlägerf, R. Goldschmidt?, C. W. Hills and others have fully dealt 
with this subject, but it will be well for us to go briefly over the same 
ground again in a somewhat different manner. 


Load Factor. — According to the usual definition, the load factor f 
is given by the expression = /t +t”), where ' time of running, 
time of rest, ö duration of total period. This simple 
definition is based on the assumption that the motor when running is 
always exerting exactly its full power. This leads to the important 
relation 
y.mean loss under working conditions _ Wm 


С loss at full load W 


The above assumption is inadmissible, because in practice the load 
curve is invariably of a much more complex shape. A more general 
definition, depending on the fact that the losses are practically pro- 
portional to the square of the load, is 


(virtual current)? 
Load factor f ~ (full-load. current)? 

The virtual or effective current is the R.M.S. value of the load 
curve in amperes. In determining the load factor, due account 
should be taken of the heavy starting currents, and, in connection 
with shunt-wound crane motors, it must be kept in mind that the 
duty of the field coils may in certain cases be higher than that of the 
armature. 


* Abstract of a Paper read before the Yorkshire local section of the 
Institution of Electrical Engineers. 

f Elektrotechnische Zeitzchrift," Vol. XXI., p. 1058, 1909. 

t Journal I. E. E., Vol. XXXIV., p. 660, 1905. 

$ Journal I. E. E., Vol. XXXVI., p. 290, 1906. 


Temperature Rise-—A motor working with a definite load factor 
will have à temperature curve as shown in Fig. 1, consisting of parts 
from the heating and cooling curves. We have to distinguish be- 
tween r, R, ri and R., the momentary and final values of the heating 
curves for continuous and intermittent running respectively. R is 
the final mean value as indicated in Fig. 1, which is somewhat smaller 
than the final peak value Rimax. In nearly all practical cases, 
however, the difference is negligible on account of the short duration 
of the running period, and we are justified in confining ourselves to 
the consideration of R,. i p~ 

An intermittently running motor will have a final temperature rise 
of R,—Wm/b, where b= watts dissipated per degree temperature rise, 
provided that the rate of cooling—i.e., the value of b—is the same 
whether the motor be running or standing. . This is not correct for 
machines of the ventilated type, which will be considered later on, 
but we may take it that it applies approximately to totally enclosed 
machines. Now, from the definition of the load factor, W,,—W xf; 
hence R;=W х //5= Е xf. The fina! temperature rise, therefore, 
of a totally enclosed motor for intermittent running is equal to that 
when working continuously multiplied by the load factor. It also 
appears (and this is an important point) that the final temperature 
rise of a motor, whether used for continuous or intermittent working, 
depends for а given loss entirely on its heat-dissipating qualities— 
i. e., chiefly on the amount and character of its cooling surface. 

In practice the temperature of a machine is not uniform, but differs 
in different parts. The letters r, R, r., R., must, therefore, be under- 
stood to refer to the temperature rise of the hottest accessible part, 
which is the limiting factor for the rating. Accordingly, we must 
define b as the watts dissipated from the surface of the whole motor 
per degree temperature rise of the hottest accessible part. This leads 
to the equation: b=cooling surface x mean specific dissipation 
xmean temperature rise of surface--temperature rise of hottest 


“Ж 


Temperature rise 


Time 


Fia. 1. 


&ccessible part; where mean specific dissipation— average number of 
watts dissipated by unit of surface per degree temperature rise of 
surface. 

Temperature Rise under Test Conditions.—This will be found for 
any desired length of run, f, if we know the equation of the heating 
curve r= g(t) (Fig. 1). According to E. Elschlager, this is an expo- 


t 
nential curve of the form r= R(1—e-7) „where e=2-718, T=time 
constant of the motor (in hours), t= length of run (in hours). 

The author next considers the proof of this statement, and shows 
that the constant T is equal to a/b, where a= watt-hours stored per 
degree temperature rise (Fig. 1). For half-hour tests, with which 
we have mostly to deal in practice, the result may be much simplified. 
On looking into the temperature curve of any machine, excepting the 
very smallest sizes, we observe that after half an hour's run the tem- 
perature has departed only very little from the straight line 
rt— W xt/a. Taking further into account that the exponential curve 
is, after all, only an approximation, we are justified for further con- 
siderations in replacing the exponential curve by the straight line 
ri — Wt/a for t=} hour. Hence, for half-hour tests, ry = W/2a, and 
for quarter-hour tests r,— W/4a. For practical purposes we must 
again define r as the temperature rise of the hottest accessible part. 
The constant a represents, therefore, the watt-hours stored in the 
whole machine per degree temperature rise of the hottest accessible 
part, and may be written a— weight x mean specific heat x heat 
distribution factor, where the heat distribution factor is the ratio 
(mean temperature rise of mass)/(temperature rise of hottest acces- 
sible part), which prevails after the time t. 

Whilst the final temperature rise of an intermittently running 
motor with given loss depends on the factor b, we now find that the 
rise after a short full-load run depends on the factor a, and that the 
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latter consists of constituent parts altogether different in character 
from those forming 6. The temperature rise under working con- 
ditions is determined by the heat-dissipating properties i. e., mainly 
the surface; that under test conditions by the heat storing pro- 
perties—i.e., mainly by the weights. These two properties are prac- 
tically independent of each other. It is on account of this essential 
difference that I consider a short time run as a test unsuited for 
intermittently running machines. 


Connection between Temperature Rise under Working Conditions 
and after Short Full-load Run.—This contention will be objected to 
with the argument that a definite connection between the test result 
and the behaviour under working conditions is easily established, so 
that the former can be converted into the latter. I shall try to prove 
that this argument must be dismissed on theoretical and practical 
grounds. R f 

Taking the values found above, we have , EO 7 )^ 9s which 

— е" 
may be termed the conversion factor. If ¢ is sufficiently short to 
justify the adoption of a straight line in place of the exponential 
curve, the conversion factor simplifies to af ht or Tf/t. The con- 
version factor for half-hour and quarter-hour rated motors is, there- 
fore, 2T/ and 4T/ respectively, and this discloses the true significance 


of the time constant T. As soon as T is known, the conversion factor 


may be calculated or taken from curves, such as in Fig. 2; but 
without its knowledge no such conversion can be effected. 


Ley 

І 1 hour rating ру, 
Q 
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Time constant T 


Fic. 2. 


Unfortunately, however, the ‘so-called time constant T is of a 
rather complex nature. From the equations above we find 
Y heat distn. factor x temp. rise hottest part 
temp. rise surface 
specific heat 
specific dissipation 


T’ weight 
b eff. cooling surf. 


The most important factor influencing T is the ratio-weight/effec- 
tive cooling surface), and for a series of machines developed on sys- 
tematic lines the other factors may be considered. as constant and 
T plotted as a function of this ratio. Fig. 3 shows this curve for a 
‘series of four-pole totally enclosed motors of the Phoenix Dynamo 
Mfg. Co. All these machines have cast-steel yokes, and. it appears 
that T is 0-65 kg./square decimetre or 4:6 Ib./square inch. The 
smallest motor of the series, which is of 10 H.P. at 900 revolutions 
and 1 load factor, has а time constant T — 1:35, whilst for the largest 
of 100 H.P. at 400 revolutions we have T=3. One may say generally 
that for motors from 5 H.P. to 100 H.P. T varies between limits as 
wide apart as 1 and 4, depending largely on the design. The vari- 
ability of T necessitates its experimental determination from heating 
and cooling curves, if any reliable information about the temperature 
under working conditions is to be obtained from the results of a short 
time run. Without experimental determination of T the results of 
a short time run are of little value. I am convinced that not many 
engineers (excepting designers) have a clear conception of its sig- 
nificance. Not many people seem to realise that a motor for, say, 
] load factor, may reach a temperature under working conditions 
anywhere between half and. twice that found after a full-load run 
extending over half an hour. 


. Rating.—Let us look at the subject from the designer's point of 
view. Customary testing practice places the problem before him of 
producing a motor, with a minimum cost of material’ which must be 
capable of giving a specified output for, say, half an hour without its 
temperature rise exceeding a certain limit. The loss in watts for a 
given output cannot very well be reduced below a known minimum, 
-and the temperature, after a run of half an hour, = W/2a, and depends 
otherwise only on the heat-storing qualities. There will thus be a 


5 a 


natural tendency to adopting the latter as the basis of rating, and an 
endeavour to increase the heat capacity, so far as is reasonably pos- 
sible, in order to enable a larger output to be obtained from an arma- 
ture of given dimensions. With this end in view, & heavy cast-iron 
carcase may be used in place of a light steel frame, and the weight of 
the other inactive portions of the machine, such ав bearing end plates, 
covers, armature bush, &c., may be increased, keeping at the same 
time the heat distribution factor as high as possible. On the other 
hand, there is little inducement to pay much regard to the cooling 
properties which do not directly enter the problem. If we ask our- 
selves if these alterations of the design represent а real improvement, 
the answer will be decidedly in the negative. We know that the 
final temperature rise under working conditions does not depend at all 
01 the weight, but on the cooling properties, and, as these are not 
appreciably improved, the alterations merely result in a larger time 
sonstant, but not in a genuine increase in the capacity of the machine 
under working conditions. 

. The influence of the testing practice on the rating is also evident 
from the lists of quite a number of manufacturers showing the same 
output of crane motors whether they be totally enclosed or of the 
ventilated type. This, again, is due to the temperature rise after half 
an hour depending almost entirely on the weight, and not on the 
cooling properties. Short time tests, therefore, indirectly retard 
healthy developments; such, for instance, as improvements in the 
dissipation from the surface of totally enclosed machines. A pro- 
posal to abandon the practice of short time tests altogether is, there- 
fore, likely to find general support, provided that another method of 
testing can be suggested which is free from the indicated defects. 


2 3 d: 
Kilogrammes per eq. dem. 
Fig. 3. 


Suggested Methods of Testing Crane Motors.—An ideal test would, 
of course, be one corresponding in every respect to the working con- 
ditions, but this ideal is incapable of attainment. A compromise 
must be made. The real load curve must inevitably be replaced by 
a curve of more simple form yet equal load factor, and the duration 
of the working period will have to be extended. Thus we arrive at 
the crane test with extended periods, as suggested by Goldschmidt* and 
by Broughton.t The latter employs a period of 12 minutes for any 
size of motor and any load factor. This means, for instance, 6 
minutes running and 6 minutes rest for one half load factor; 2 
minutes run and 10 minutes rest for one-sixth load factor. This test 
is to be carried on for a length of time, sufficient to obtain a prac- 
tically steady value of the mean temperature. Such a test, how- 
ever, especially for small load factors, requires almost continual and 
very careful attention, and an element of doubt is introduced, due 
to the time required for bringing а motor from standstill to full speed, 
bearing à comparatively large proportion to the running time of 
each period. On this ground the suggested method is not free from 
objections, which is, perhaps, the reason for its failure to find much 
favour in practice. 

Goldschmidt went a step further, and suggested а very much 
greater extension of the working period ; for instance, to 30 minutes. 
consisting of 9 minutes running and 21 minutes standing in the case 
of 0-3 load factor. It is obvious, however, that the temperature 
found immediately after the 9 minutes' run will be appreciably above 
the mean temperature, and the difference will be the greater the 
smaller the mchhine. Probably on this account he recommended 
to shorten the period for small machines and to extend it still further 
for large ones. It is hardly desirable, however, to have different 
tests for different sizes of machines, and any method adopted аз 
standard should, if possible, be uniformly applicable. 

This difficulty may, however, be easily overcome. We need only 
take the temperature, not immediately after the last run, but after 
one-half of the standing time has elapsed, or, alternatively, we may 
limit the last run to one-half of the ordinary running time, and then 

* * Journal" I. E. E., Vol. XXXIV., p. 690, 1905. 

T Tue Evectrician, Vol. LX., p. 120, 1907. 
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take the temperature immediately the motor stops. The tempera- 
ture with the first method will be somewhat below, with the second 
somewhat above the mean temperature. If this is done, there is no 
objection to a very great extension of the working period. It would 
be advisable, however, not to specify the length of the whole period, 
but the duration of the running time, which for all load factors might 
be taken as 10 minutes. This would bring us to the following speci- 
fication :— 

The temperature rise of machines for intermittent working shall be 
found by subjecting them to a prolonged test consisting of successive 
periods of running and of rest. The running time to be 10 minutes, 
the standing time adjusted in accordance with the specified load 
factor; the duration of the test to be sufficient for the mean tempera- 
ture to attain a practically constant value. The last run to be of 
5 minutes duration, immediately after which the temperature is to be 
measured. | 

As there is some disinclination on the part of the manufacturers 
to adopt as а standard test one requiring frequent starting and 
stopping, I wish to make an alternative suggestion. 

Crane Test with Continuous Load.—As a departure from the actual 
load curve is unavoidable, we may take the bold step of replacing 
the curve of irregular and intermittent load by one of constant and 
continuous load, adjusted in such а manner that the loss becomes 
practically equal to the mean loss Wm under working conditions. 
This condition, however, must apply not only to the motor as a whole, 
but also to its individual parts, so that the distribution of the losses 
remains practically unaffected. 

Now Wm is with close approximation equal to W xf, and our 
object will be obtained, though not accurately, yet nearly enough for 
practical purposes, if we run the motor continuously with its pres- 
sure and current reduced in proportion to the square root of the load 
factor—i.e., test voltage VX normal voltage; test amperage 
= Vf x normal amperage. The copper losses throughout the motor 
will be exactly f times the copper losses at full load, as desired, and 
the iron losses in the armature are also reduced. approximately in 
the desired proportion on account of both the flux and the speed being 
smaller than the normal. The friction losses are the only ones which 
are reduced appreciably less than in the desired ratio. I have 
worked out the losses in the case of three crane motors at full load 
and also for a test according to the square root of f rule for 3. 3. } and 
} load factor, and the result shows that the average excess of the total 
losses during the test over W x f is only 44, 8, 114 and 13} per cent. 
for $, 3. 1 and } load factor respectively. 

It is chiefly the excess of the friction loss which causes the total 
loss during the continuous test to be larger than Wf ; but this is 
not a serious objection. In fact, it is desirable that it should be so for 
the following reasons: We defined at the outset the load factor f as 
the ratio (virtual load)? to (full load)*, and as distinct from the older 

definition Р/( +). In doing so we intended maintaining, as nearly 
as possible, the connection Wm=W x f. This object is obtained with 
regard to the copper losses, and approximately so with regard to the 
iron losses, but the mean friction losses are dependent on the time of 
running. Now, /'/(t +t) is invariably greater than /, and, in the 
case of series motors, the friction loss is even increased during the 
periods of reduced load on account of the rise in speed. The same 
remarks apply to a lesser extent to the iron losses. In consequence, 
Wm is actually somewhat greater than W x f, and we may say that 
the continuous test as above suggested corresponds with great 
accuracy to average working conditions so far as the losses in all parts 
of the motor are concerned. 
| $ This being the case, it will be applicable to all stationary machines, 
such as tansformers, and also sufficiently accurate for totally en- 
closed motors for intermittent working. Curves representing the 
test results of а 40 н.Р. motor are given by the author as а further 
proof of this contention. | 

Ventilated Machines.—A serious objection seems to stand in the 
way of the employment of a continuous test for all ventilated motors. 
е The temperature of these machines being dependent not only on 
their losses, but to a large extent on the effectiveness of their ventila- 
tion, it will be argued that in spite of the equality in losses, the tem- 
‘perature rise after a continuous test must be lower than it will be 
‘under working conditions, when the motor is standing for a consider- 
able portion of its working period. To what extent this argument 
is correct depends, firstly, on the importance of the ventilation on the 
temperature rise generally. In this connection it must be remem- 
‘bered that nearly all crane motors are slow-speed machines. It will 
also be observed that the ventilation during the continuous test, 
according to the above suggestion, is reduced on account of the 
reduction in speed. Finally, it must again be pointed out that an 
intermittently working motor revolves in practice for a much greater 

portion of the total period that its load factor f indicates. In the 
case of series motors the ventilating effect is still further increased 


during the periods of reduced load on account of the rise in speed. 
The temperature rise of an intermittently working motor of the 
ventilated type depends, therefore, not only on the load factor, but on 
the whole shape of the load curve, and it will be found that the ven- 
tilation during the continuous test is not necessarily better than it is 
under working conditions. Considering the uncertainty as to the 
temperature rise of ventilated motors, due to the large variety of 
load curves corresponding to the same load factor which are found 
in practice, I come to the conclusion that the continuous test is 
applicable to ventilated machines as well as to totally enclosed ones. 

Modifications for Shunt Motors, &c.—In the case of shunt-wound 
crane motors, we have to distinguish between the load factor of the 
armature f arm and that of the field f 44. It will be found in most cases 
that they do not differ much from each other, and that the test as 
above described is directly applicable. Otherwise, the following 
modification of the continuous test might be specified: Test voltage 
=V f sea X normal voltage; test amperage Yf „rm x normal amper- 
age. The continuous test is also applicable to all alternating- 
current machines, where necessary, with slight modifications. 

Conclusion. Whatever substitute for short time tests may in future 
be adopted, the present practice can no longer be considered as being 
in accordance with scientific principles. No doubt this subject will 
be carefully investigated in connection with the framing by this 
Institution of definite rules on the rating and testing of all electrical 
machines, and I hope this will not be much longer deferred. 


ELECTRIC CRANES.* 


BY H. H. BROUGHTON. 
(Continued from page 391.) 
CRANE ARRANGEMENTS. 


Summary.—In this article crane arrangements are dealt with. Over- 
head travelling cranes are divided into 12 groups, and descriptions of 
a number of ordinary overhead travelling cranes of the multi-motor and 
mono-motor types are given. Special cranes coming under the other 
groups are considered, and many drawings of typical cranes by leading 
English and Continental makers are included in the article. 


Crane arrangements can best be treated in four sections, 
namely: (i.) Overhead Travelling Cranes, (ii.) Cantilever 
and Gantry Cranes, (iii.) Jib Cranes, and (iv.) Mixed Systems. 

(i.) Overhead Travelling Cranes.—The many advantages 
of cranes of the overhead travelling type are so well known 
that it is unnecessary to enumerate them here. On account 
of these advantages there are more forms of this type of 
crane than any other. Such cranes may be classified 
according to the service for which they are intended, or the 
classification may be based upon the number and arrange- 
ment of the trolleys on the travelling bridge. 


ORDINARY OVERHEAD TRAVELLING CRANES. 


Multi-motor Type. Many engineers hold the view that 
ordinary overhead travelling cranes cannot be standardised, 
but the fact that all reputable makers have prepared designs 
for standard cranes leads to the conclusion that from the 
manufacturers’ standpoint it is economical to make designs 
for a series of cranes varying in capacity from 3 tons to 60 
or 70 tons, and spans of 20 ft. to 60 ft. or more. The con- 
stants of the designs promote rapid and economical con- 
struction of cranes which depart from the standard, and 
facilitate the work of the staff in the costs department. 
Furthermore, a table of constants for a range of cranes 
enables consulting engineers to design buildings of the 
necessary strength with adequate head room and side 
clearance, and to benefit by the experience of the crane 
specialist. In preparing designs for a range of cranes it is 
inadvisable to select speeds to meet average conditions. In 
every case the arrangement of a standard crane should be 
such as to admit of wide variations of primary speeds 
without alteration of standard patterns or structural steel- 


* Copyright. All rights of reproduction are reserved, 
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work. Thus, suppose that a 10-ton crane is being standar- | to work the crane and its load at almost any speed, between 


dised, the lifting mechanism should be designed for speeds 
of 5, 10,15 and 20 ft. per minute, the traversing mechanism 
for speeds of 50, 75.100 and 125 ft. per minute, and the 
travelling mechanism for speeds of 150, 200, 250 and 300 ft. 
per minute. 


In cranes of large capacity it is usual to provide an 
independent lifting mechanism for dealing with loads which 
cannot be handled with sufficient despatch by the main 
hook. The capacity of the auxiliary hoist is frequently 
about one-fifth of the, main lifting mechanism, and the 
speed such as to enable. a motor to be used of the same size 
and output as the motors for the main lifting and travelling 
mechanisms. 

The advantage of a two-speed gear on the main lifting 
mechanism has already been mentioned. In certain kinds 
of service, loads of widely varying weight have to be 
handled, and in such cases it is desirable to fit a two-speed 
gear on the auxiliary lifting mechanism. As an example 
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wide practical limits. 


Mono-motor Type.—Hitherto we have considered — 
ling cranes of the multi-motor type. There is still, and will 
continue to be, some demand for overhead cranes of the 
single-motor type. Generally speaking, such arrangements 
should only be used for infrequently operated cranes of 
small capacity. In all other cases, including busy cranes 
of small capacity, the multi-motor type is to be preferred. 
To make this section of the work tolerably complete, we 
propose to describe in detail а 3-ton single-motor clutch 
crane of 32 ft. span. The crane is shown in elevation and 
plan in Fig. 128, 

The cross-girders (Fig. 128) are of the section known as 
B. S. B. 27, and are 16 in. in depth, 6 in. in width and weigh 
62 lb. per foot. The trolley track is formed of shaped flat 
steel bar flush riveted to the lower flanges of the girders A 
and B' pitched at 2 ft. 6 in. centres apart. The gearing is 
carried upon and between the girders B' and C', which are 


1 Чи N11 


M * T mE — = 
ore І РЕ 1 — с. . 
. a Н [ED [ 1 à ‘ 
SUBE ШШ чил л |S! 2 [S 
5 ; — —— — ` е rum — —4 — — — 
EE Ad Б б 


Fic. 128.—GENERAL ARRANGEMENT OF 3-TON 


may be given a 40-ton crane with a large height of lift ! ' pitched at 2 ft. 9 in. centres apart. 


installed in a general engineering works. The main hook 
of the crane was arranged to lift 40 tons at 6 ft. per minute, 
and 20 tons at 12 ft. per minute. The auxiliary hook lifted 
10 tons at 24 ft. per minute and 5 tons at 48 ft. per minute. 
Motors of 24 B. H.. were used for the main and auxiliary 
lifting mechanism and for the travelling mechanism. In 
accordance with the best practice the motors were alike and 
interchangeable. 

A novel arrangement, which renders the adoption of the 
auxiliary lifting mechanism on heavy cranes unnecessary, 
has recently been introduced by the Maschinenfabrik 
Augsburg-Nürnberg. In this system two motors are 
employed. They can be worked either singly or in con- 
junction with each other, and act by means of a planetary 
gear upon the winding drum and traversing wheels simul- 
taneously. By breaking up the ordinary way of working 
into two independent systems, each of which is further 


regulated by the usual controller connections, it is possible. 


SINGLE Motor CLUTCH CRANE. 


The end carriages, 
composed of & іп. by 3 in. channels, weighing 19-3 Ib. per 


foot, are rigidly connected to the cross-girders by means of 


heavy cast-iron angle brackets and gusset plates. The 
bridge is supported on four wheels, each 12 in. in diameter 
and 23 in. in width, set to a wheelbase of 5 ft. 6 in. 

The shunt-wound motor of 10 в.н.р. ut 700 revs. per 
min. drives the clutch shaft at 246 revs. per min., through 
single reduction cut spur gear enclosed in a dust-proof case. 

The hoisting barrel is driven through a double reduction 
cut spur gear consisting of a wheel clutched to the shaft, 
having 35 teeth, which meshes with a wheel having 49 
teeth. Mounted on the end of the shaft to which this wheel 
is keyed is a right-hand double-threaded steel worm, and 
this gears with a 37 T. phosphor-bronze worm-wheel keyed 
to the barrel shaft. The barrel is of cast iron, 12 in. in 
diameter, and is grooved in the lathe right and left hand to 
take rope sufficient for the whole lift without overlapping. 
The barrel shaft runs in bronze-bushed bearings bolted to- 
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the webs of the main cross-girders. The flexible steel wire 


rope starts from e, passes over PI, under P,, over Pz, 


round P., over P,, under P,, over P., and back to the barrel 
at f. 
axles К and L in the side beams of the trolley, Р, and Р, 
being permitted to move laterally in order to minimise wear 
of the rope. 


The pulleys P,, Ps, P; and P; turn freely on the fixed 


For retaining the load in position, and for lowering, a 


mechanical strap brake is used, the drum d of which is 
keyed to the worm shaft. The brake is interlocked with 
the clutch operating gear jn such a way as to admit of the 


friction strap being released or applied according as the 
load is being raised, lowered or retained in position. Lower- 


ing is effected by throwing over the clutch lever to the 


right, thus releasing C and locking E to the clutch shaft. 


This wheel has 39 teeth and it gears with an idler G 


having 20 teeth, which in turn gears with a 39 T. wheel F 
keyed on the worm shaft. 
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‘Fia. 129.— ELECTRICALLY DRIVEN TELESCOPIC Ixcor ROTATING GEAR. 


The arrangement of the trolley will be understood from 
Fig. 128. The four wheels, each 12 in. in diameter and 
2} in. in width, run free on the fixed axles. Traverse 
motion is effected by means of double reduction gearing. 
On the clutch shaft is mounted a spur wheel having 25 
teeth, and this gears with a wheel having 51 teeth, which 
drives a 16 Т. bevel pinion meshing with a wheel of 54 
teeth keyed on the rope drum. The traversing rope, in 
two parts, passes over guide pulleys at each end of the span, 
and is kept taut by the ratchet drum on the trolley. The 
reverse motion is obtained by introducing an idle wheel 
into the train of gears. Referring to Fig. 128 it will be 
noticed that a wheel of 23 teeth clutched to the shaft gears 
with an idler, having 20 teeth, which meshes with a wheel 
of 47 teeth keyed on the second motion shaft. 


The crane is driven from both ends by a cross-shaft. On 
the clutch shaft is mounted a spur wheel having 30 teeth 
which meshes with a wheel of 67 teeth. This drives a spur 
wheel having 60 teeth which gears with a 59 T. wheel 
keyed to the cross-shaft near the centre of the span. Pinions 
of 16 teeth keyed on each end of the cross-shaft gear with 
wheels of 45 teeth keyed on the axles to which are secured 
the steel travelling wheels. The axle boxes are bronze 
bushed and are of the self-lubricating type. As in the 
lifting and traversing motions, an idler is used for giving 
backward travelling. 

To avoid unnecessary complication the clutch operating 
gear is not shown on thedrawings. It consists of a number 
of forked levers, cranks and rods brought into the cage or 
to 1 cranks when the crane has to be contro'led from the 
floor level. 

The lifting speed of the crane is about 15 ft. per minute, 
the traversing speed is 60 ft. per minute, and the travelling 
speed is approximately 120 ft. per minute. 


TRAVELLING CRANES WITH TELESCOPIC INGOT 
ROTATING GEAR. 


In some cases it is necessary to rotate the load suspended 
from the hook either in a vertical plane or in a horizontal 
plane. Thus, in making forgings it 1s necessary for the 
steel to be frequently turned under the hammer, and in 
withdrawing ingots from the soaking pits it is an advantage 
to be able to rotate the tongs. We hope to refer to the 
latter under group VIII.; for the present we must confine 
our remarks to the turning tackle for forging. 

One of the most approved contrivances for manipulating 
heavv forgings under the hammer is depicted in Figs 129 
and 130. From the drawing (Fig. 130) it will be seen that 
the forging 1s supported in an endless chain running over 
a sprocket wheel. The sprocket is driven from a vertical 
shaft by means of spur and bevel wheels arranged in the 
manner shown. The vertical shaft is supported on ball 
bearings and is provided with two universal joints, 
and is also telescopic. It is driven from the upper end, 
through bevel and enclosed worm gearing, by means of a 
motor mounted on the trolley. 

The main lifting chain, in four falls, engages with 
sprockets and between the wheels and the cross-head powerful 
springs are interposed to damp out any vibrations, and 
to absorb the shocks due to forging. 

The speeds are as follow: 

Lifting 15 tons at 13-1 ft. per min. 
Traversing at 98-4 ft. per min. 
Turning tackle makes 5 revs. per min. 


The trollev frame is, in the main, composed of I beams 
measuring 12in. by 6in. It is supported on four cast- 
steel wheels, each 20 in. in diameter and 23 in. in width, 
with a wheel base of 5 ft. 10 in., the rails being 5 ft. 1 in. 
centres apart. The axles are 4in. in diameter and the 
journals 3$in. by 53 in. The traversing mechanism, 
arranged in the manner shown, consists of a motor, rated 
at 10 в.н.р. at 600 revs. per min., and treble reduction 
spur gearing. Ап electro-mechanical band brake is 
mounted at the rear end of the motor spindle, the brake 
drum being 81 in. in diameter and 24 in. in width. 

The lifting mechanism is driven by a motor of 27 в.н.Р. 
output at 600 revs. per min. It consists of a treble- 
threaded worm and worm-wheel running in an oil bath and 
a single reduction spur gear. The load is carried by four 
falls of plate chain. The sprocket over which the chain 
passes is 7$ in. in diameter and 14 in. in width, and has 
12 teeth of about 2 in. pitch. It is forged solid with the 
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shaft which runs in, bronze bearings measuring 34 in. by | by two castings bolted to channels riveted to two offithe 
6} in. The chain passes over the sprocket between double principal members of the frame. | 

guides with splayed ends, and the loose chain is suspended | The motion is controlled by three brakes, namely, an 

on inclined angles adapted to allow links of standard | electro-mechanical band brake applied to the rim of & 
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Fio. 130.—15-Ton TROLLEY with ELEOTRIO TURNING TAOELE. 
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width to pass, and to keep back those with extended pins. drum, 10 in. in diameter and 3 in. in width, on the extended 
The mode of accomplishing this is clearly evident in the motor spindle; a mechanical free-wheel " band brake 
front elevation of the trolley. The fixed end of the chain with hand release applied to the rim of a drum, 19} in. in 
is held by a pin, 14 in. in diameter, which is supported ' diameter and 22 in. in width, keyed on the second motion 
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shaft; and an electric brake by providing suitable notches 
on the “ lowering " side of the controller. 

_ The turning tackle derives its motion from a motor rated 
at 4 B. H.P. at 800 revs. per min. The first reduction con- 
sists of a treble-threaded worm gear running in an oil bath. 
All the principal bearings are lubricated from a convenient 
. place on the trolley by means of tubes as shown. 


(To be continued.) 


THE PRESENT ASPECT OF ELECTRIC LIGHTING. 


We give below an abstract of the discussion which recently 
took place at а meeting of the Manchester loca] section of the 
Institution of Electrical Engineers. when Messrs. W. H. 
Handcock and А. Н. Dykes read their Paper on this subject. 
Jt will be remembered that this Paper had previously been 
read and discussed in London, abstracts of the Paper and 
discussion appearing in our issues of November 26th and 
December 3rd last. 


Mr. C. C. ATcHISON (Rochdale) said in manufacturing towns it was 
necessary to deal with a large amount of property which was principally 
cottages. The authors seemed to think the wire lamp had done central 

stations harm, but the speaker did not think so, as during the last four 
or five years the standard of lighting had increased. Owners of shops 
seemed to think that good lighting and plenty of it was an advertise- 
ment. In regard to the particulars given of the consumption of a 
12 c. p. lampas 15-6 units per annum, he had investigated the consumption 
of power over a long period and found that for private house lighting it 
averaged 7:6 units per 8 c.p. lamp. This pointed to the fact that he was 
dealing with large houses having a number of lamps, the result agree- 
ing with the statement in the Paper that а poor return was got from 
1 houses as against small houses. "The cost of wiring was somewhat 
ifficult to deal with, as the supply undertaking was to a certain extent 
in the hands of the contractor. The contractor made his money by the 
number of points wired, and it was to his benefit to instal as many as 
possible. This could be rectified if the consumer would only seek the 
advice of the supply undertaking. As to the cost of services, a great 
deal could be saved if one service could be laid into the end house of a 
row and the wiring contractor take his supply at that point and run 
right through the houses. 

Mr. R. B. SuackeE referred to the cost of depreciation of the metal 
filament lamp, which he understood was about ld. per unit. This 
materially increased the cost of lighting. Consequently, coupled with 
the high first cost of these lamps, he thought in many cases instead of 
renewing the lamp the small consumer would get a new mantle and 
gradually go back to gas. 

Mr. P. P. WHEELWRIGHT (Blackburn) said his opinion of cottage and 
small property lighting was that, whatever system of charging was 
‘adopted, trouble would sooner or later occur, due to the failure or breakage 
of the lamps. The tenant would then say that he could not afford to 
replace the broken lamps, as they cost him shillings, whereas gas mantles 
.oould be obtained for a few pence. In the case of the consumer using 
too much power when on the contract system, and the same having been 
checked by meter, what steps did the authors propose to take to prevent 
its continuance ? The suggestion that subsidiary companies should be 
formed in various districts to sell light on special terms to either landlords 
or tenants direct was excellent. With regard to installing auto-trans- 
formers, it seemed to him a point that deserved very careful considera- 
tion, and from a corporation's point of view should never be advised, 
partly because there were transformers on the market which certainly 
were cheap but eventually would become very inefficient ; and again, 
in certain cases which would arise, auto-transformers would bring about 
anything but the desired reduction. He did not think that the dusk-to- 
dawn supply would ever be agreed to for lighting in any district. as 
various uses of electricity other than lighting were being put before 
the public. His Corporation some six years ago offered a flat rate for 
lighting as an alternative to the maximum demand which had been in 
force for some years. The immediate result was that 40 consumers out 
of 1,200 decided to keep on the demand system, whilst the others desired 
to change on to the flat rate. "This result being due to the satisfaction 
of understanding how they were being charged. He was convinced that 
the simpler the rate the more likely one was to get consumers. 

Mr. J. FniTH stated that he was probably a typical consumer in his 
district. He had installed 32 200-volt lamps, the average watts per 
lamp being 363. The total annual bill was £6. 55., the units used being 
almost exactly 400. It worked out that he burnt each lamp 350 hours 
per annum ; and the cost per lamp per annum was 3s. 9d., which was 
equivalent to 3s. 2d. for a 30-watt lamp. Не would certainly object 
to a charge of 12s. per annum for a 30-watt lamp. 

Mr. А. С. CoorER said the cost of connecting up a small'consumer was 

ractically the same as in the case of a large consumer. In some cases 
he had got the builder to instal electric light, and in that case the cable 
was laid into the first house and run right through the cellars, cut-outs 
being fixed in every house. As regards light being supplied the same 


way as water, in gravitation systems the water wasted cost nothing, but 
where it had to be pumped, all water wasted entailed a cost in steam. 
RS cost of renewals was а difficult matter in regard to metal filament 
amps. 

Mr. C. L. E. Stewart (Rawtenstall) thought the system of charging 
for lamps at a fixed rate robbed electricity supply of some of its principal 
advantages, such as staircase lights and switches at both ends, Such 
lamps only burned a few minutes per annum and did not run up the cost 
to the electricity undertaking at all. The authors spoke about water 
supply being similar to electricity, but he did not think во, as no one 
cared to have a tap continually running; it was a nuisance. With regard 
to cottage houses, their yearly gas bills did not amount to 10s., and he 
did not think they were worth while connecting up for electric light, 
because of the cost of the service. "There was no doubt that free wiring 
did bring on new consumers, but it also brought on bad ones, and there 
was further trouble when the next tenant came along and wanted light 
in a totally different place. 

Mr. T. H. M. SWINBURNE thought the cost of wiring prevented small 
consumers from adopting electric light; and to lay out money in 
wiring, together with the necessary staff to canvass the district, was a 
very sensible way for a supply authority to spend money. 

Mr. A. S. L. BARNES considered the authors had put the case for the 
contract system much too mildly. Too much was made of the 
necessity of having meters installed. Оп the one hand there were the 
advantages set out in the Paper, of saving in capital outlay on meters, 
in repairs, &c., and in salaries of staff ; and to set against this there was 
the running cost of supplying additional units, on account of some people 
not being so careful as if they had meters. In the Paper it was assumed 
that the running cost of additional units was the same as that of the 
units originally supplied. but this was very far from being the case, and 
personally he would put the cost at not more than one-half, and it 
was probably more nearly one-fifth or one-sixth. "The running cost of 
additional units could be well ascertained by subtracting the average 
running cost per unit in the second and third quarters of the year from 
the average running cost in the first and fourth quarters. Many central 
station engineers made a great deal too much of the loss of à few addi- 
tional units. The Chairman, when discussing a previous Paper, spoke 
very strongly on the subject of allocating the cost of coal partly as а 
fixed charge and partly as a running cost. Many members did not 
realise what a large proportion of the total coal used in a station was 
necessary for merely being ready to supply. Some time ago he had an 
opportunity of ascertaining this cost in Gibraltar, as on several occasions 
for à whole day shift the supply was shut off, though the steam pressure 
was kept up. The amount of coal used under those conditions, when 
worked out for the whole day, came to 25 per cent. of the total coal used 
per day. He would go even further in this matter than the Chairman, 
and say that the proportion of coal allocated as a fixed charge should be 
that used assuming a proportion (say one-fourth) of the engine power 
required on the peak load to be running but not actually supplying 
current, as one could not be ready to supply until the engines were 
running and there was a certain fixed amount of steam used, and there- 
fore coal burnt, whether there was any load on the generators or not. 
In Gibraltar, after the advent of metal filament lamps, they began to 
charge a fixed rate per lamp, but on a reducing scale, somewhat on the 
lines of the charges referred to in the Paper. The maximum number 
of lamps supplied on this system was five, as it was only intended to 
apply the system to small flats and shops. A large influx of new con- 
sumers resulted, and several old ones who had meters requested to be 
charged on this system, although in some instances it meant them 
paying more, but they were quite content so long as they knew exactly 
what they would be called upon to pay without any question or dispute 
arising on either side. Although an inspector was sent out frequently 
to try and catch people using their lights unnecessarily, no instance 
worth taking any notice of was ever reported. He would like to say 
that he was convinced of the truth of the statement an electric light 
company can deal with the consumer on this (the fixed charge per 
lamp) basis and make a profit out of it." It was very attractive to the 
consumer and should be almost equally so to the suppliers. 

The CHAIRMAN (Mr. S. J. Watson) said the question of tariffs had 
probably been more discussed than arty other problem, and the solution 
was as far off as it was 15 or 20 years ago. He hoped that further 
changes would be in a direction to enable all supply undertakings to 
adopt the same principle although they could not adopt the same scale. 
He thought the only satisfactory method of simplifying arrangements 
where two meters were necessary was to charge consumers on the rateable 
value of the property plus ld. or 14d. per unit. He did not agree with 
the authors as to the future effect of metal lamps, as he believed under- 
takingshad almost passed through the stage when the lamps were affecting 
the income ; and although:a decrease in the number of units sold for 
lighting had resulted in some cases, a gradual increase was again taking 
place. He had always thought it was no part of the duty of supply 
undertakings to carry out installation work and particularly to instal 
free wiring. In many cases he knew considerable sums had been spent 
on so-called free wiring svstems, with lamentable results to those who 
found the money. In cases of change of tenancy or ownership, if the 
installation went out of use the depreciation was very high. He could 
not agree with the authors' suggestion as to dusk-to-dawn supply. One 
of the principal things that all supply undertakings were pushing at 
present was the use of small domestic articles such as electric irons, 
heaters, &c.. and in such cases a 24 hours' supply was essential. 

Mr. Н. W. Hanpcock, in reply, said the Paper was more or less 
intended to be suggestive. In a good many districts the power load 
was the mainstay of the station; that was what it should be. The 
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standard of light had certainly rapidly increased. He knew of com- 
. panies who had statutory powers to run along the front of any building. 
With regard to the cost of depreciation of metal filament lamps, the cost 
really seemed high because the units used were very small. In ordinary 
street lighting by gas, the cost of renewals of mantles, &c., worked out 
at practically the same figure as metal filament lamps. It was very 
difficult to give a dividing line between large and small consumers. <A 
tariff must be made to suit the district in which the supply was given. 
The system of putting in special lampholders had worked very well in 
Germany and Italy. With regard to the use of transformers, he was 
struck with the improvement in the design of small transformers during 
the last year or two. An efficient transformer could now be got for a 


remarkably small cost. . 
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The Board of Trade had 
made provision in their 
regulations for a dusk- to- 
dawn supply. The con- 
tract system was not 
intended to apply to present-day electric lighting consumers, but to 
tap the field that gas now occupied. He admitted that the system was 
not an ideal one, and that there was room for something more satis- 
factory. He agreed that a proportion of the coal should be allocated to 
standing charges and not to running costs. He agreed with the 
Chairman as to charging on the ratable value basis. 


NEW TYPE OF OVERHEAD CONSTRUCTION ON THE 
NEW HAVEN RAILROAD.* 


The New York, New Haven & Hartford Railroad has in course of 
installation an extension of its electric zone from Stamford to New 
Haven, a distance of 40 miles. Preliminary to this work, 1 mile of 
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Fic. I. NEW TYPE ОЕ OVERHEAD CONSTRUCTION, NEW York, NEW 
HAVEN & HARTFORD RAILROAD. 


experimental overhead line has been erected. This is а departure 
from that in the original installation, and is expected to be an im- 
provement in many particulars. The original overhead system 
included a series of steel bridges spanning the tracks, these bridges 
supporting the trolley wires and catenaries. Each bridge consisted 
of a lattice truss long enough to reach across the four or more tracks, 
supported at each end by a steel column. The whole made a very 
substantial structure which has given satisfaction, but is expensive 
and heavy in appearance. It was desired to lighten the structure, 
to give at once a more economical form of construction and to im- 
prove the appearance. 

The new type of construction dispenses with the structural steel 
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Abstract of an article in I he Railway and EngineeringjReview." 


Fic. 2.—DiAGRAMMATIC PERSPECTIVE VIEW SHOWING NEW TYPE OF OVERHEAD CONSTRUCTION. 
NEW Haven & HARTFORD RAILROAD. 


bridges, and uses instead a pair of relatively slender tapering steel 
columns, which curve gracefully inward at the upper end, so as to 
bring the extremity of the pole toa horizontal position, and to a point 
midway between the centre of the two outside tracks. Fig. 1 shows: 
the general features of this design. A distance piece of steel tubing 
is introduced between the opposite incurving ends of the columns 
to give an additional support to them. This length of tubing is 
trussed with six wires, spread from the tube by six-armed spiders. 
The poles are guyed where necessary. The length of the spans is 
300 ft., the same as the spacing of the overhead bridges originally 
used. 


New YORK, 


The overhead conductors are suspended from 1} in. steel wire 
cables, each one of which carries the conductor system for two 
tracks. These cables hang from the ends of the poles, and at in- 
tervals of 100 ft. along the span support main pipe hangers consisting 
of a horizontal 3 in. pipe hung from the cables above by two pairs 
of supports formed of 1j in. pipe. Attached below the transverse 
horizontal member of the pipe hangers are porcelain insulators, 
adjusted so as to hang vertically above their respective track centres. 
These insulators support the steel messenger catenaries, below which, 
carried on short vertical pipe hangers of graduated lengths, is the 


. copper trolley wire. Below this trolley wire in turn, at а distanoe of 


an inch or two, and supported by steel clips, is the steel contact wire. 
Fig. 2 gives a perspective view of the arrangement. 

It should be noted that in the new system the cables and wiring 
are 80 arranged that the main carrying cables and the main pipe 
hangers are not alive,“ and the only portion of the work electrically 
** alive ” is the catenary, trolley and contact wires. 


— 


NATIONAL PHYSICAL LABORATORY. 


On Friday last the Annual Inspection of the National 
Physical Laboratory took place, a considerable number of 
visitors being present, notwithstanding the somewhat incle- 
ment character of the weather. 

The most important addition to the equipment of the 
laboratory during the past year has been the magnificent 
experimental tank, due to the munificence of Mr. A. F. Yarrow, 
who presented £20,000 for the purpose on the understanding 
that an income of £2,000 per annum would be provided for 
carrying on the experimental work. At present the tank 1s 
not quite complete, but the main part of the work has been 
finished, and the huilding for its protection has been prac- 
tically completed. Visitors were therefore able to see the 
general proportions. The tank is 550 ft. in length with a 
width of 30 ft. between the walls at the top. 

Another item of interest was the new whirling table for 
carrying out aeronautical experiments. It is 60 ft. in dia- 
meter and is designed chiefly for making tests on model pro- 
pellers. These are mounted on a spindle with a special 
arrangement by which the torque and speed of the propeller 
are known. The table is attached to a vertical shaft mounted 
on ball bearings in the centre of the room and driven by an 
electric motor through worm gearing. The velocity of the 
models can be varied from 25 ft. to 100 ft. per second. Two 
experimental wind towers have also been erected, 60 ft. in 
height, each being provided with a rotating platform 20 ft. 
long by 3ft. wide and special means for measuring wind 
pressures. 

The Thermometry Department has now been provided 
with a small Kjellin induction furnace, which is fitted with 
an annular crucible of graphite, or other material, easily 
renewed. Current for this furnace is supplied by a special 
motor-generator, and the combination should give an easy 
method of carrying out many desirable researches. — 

Arrangements have also been completed for the rapid cali- 
Em 
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bration of pyrometers of the Féry type, 12 such instruments 
being mounted upon a circular frame, so that readings can be 
taken with rapidity. 

In the Electrotechnics division probably the most important 
alteration made during the year is the completion of the 
transformer equipment for the production of 100,000 volts. 

In the Metrology Department the late Lord Blythswood's 
machine for ruling gratings has been mounted, and is now 
practically ready fcr use. 

The report of the Executive Committee for the vear 1909 
was submitted to the General Board ; the main points of this 
report are as follows :— 


The work of the International Conference on Electric Units has 
been carried. а stage further so far as Great Britain is concerned by 
the issue of а new Order* in Council dealing with the English stan- 
dards. The English standards are retained, but the definitions on 
which they are based are those of the international units, and it is 
stated, both in the preamble and in the schedule, that within the 
limits of accuracy of the Order the standards do agree in value with 
those units. The standards of the laboratory will be kept in agree- 
ment with the international units to the highest order of accuracy 
attainable. Meanwhile it should be noted that all reference to a 
standard cell has been omitted from the Order. For the purpose of 
convenience in standardisation the Weston: normal cell, set up in 
accordance with the specification approved by the Conference, will 
be employed, and its value will be taken provisionally as 1-0184 
international volts at 20°С. 

Ап appendix to the report of the Conference was published during 
the year, containing an account of the methods adopted in setting up 
standards of resistance, current and E.M.F. in France, Germany, 
Great Britain and the United States, and, at the invitation of the 
American Bureau of Standards, representatives of these countries 
are to meet at Washington in the spring of the present year, to con- 
tinue jointly the researches necessary to decide on a definite value for 
the E. M. F. of the Weston cell. 

Another important event in connection with electric units is the 
arrival of the Lorenz apparatus, which is to form the Drapers' Com- 
pany's memorial to the late Prof. Viriamu Jones. By Sir Andrew 
Noble's kindness, the machine has been constructed at Elswick. 

In Mr. Campbell's department, perhaps the most important piece 
of work has been an investigation, which is still in progress, into the 
various methods of measuring hysteresis and eddy loss in steel sheet. 
In this investigation we hope also shortly to secure international 
co-operation. 

In the Electrotechnical Department Mr. Rayner has been able to 
devote a considerable amount of time to the difficult research on the 
effect of long-continued high pressure on dielectric materials, which 
was. initiated for the Engineering Standards Committee. Some 
account of his work appears in the report. 

The staff of the Photometric Department have been occupied with 
test work of various descriptions, and also in the endeavour to 
establish sets of electric sub-standards of high efficiency, but the 
most important advance of the year has been the agreement come to 
between the representative laboratories in America, France and 
Great Britain as to a common standard of light for these countries. 
The agreement has the approval of the Metropolitan Gas Referees. 
Moreover, the standard has been so defined that the German Hefner 
candle is exactly nine-tenths of its value. Thus the relations be- 
tween the photometric standards of the principal countries have been 
greatly simplified. f | 

The important work on screw gauges carried out for the Engineer- 
ing Standards Committee has gone forward, and, thanks to the 
generosity of Sir Andrew Noble and to a large donation from the 
Institution of Mechanical Engineers, it has become possible to pro- 
cure an extensive set of screw gauges and two large measuring 
machines, which are a very valuable addition to the equipment. 

Various interesting researches have been carried out. Perhaps 
the most important relates to the use of silica for gauges and stan- 
dards of length. Some valuable results on the dilatation of invar " 
measuring tapes used in setting out а base in Uganda have also been 
obtained. Among the additions to the equipment must be men- 
tioned the complete set of Johannson gauges obtained by the kind- 
ness of the maker. 

In the Engineering Department а number of researches have made 
good progress. Some of these have been published, others are nearly 
ready for publication. Among the former must be mentioned a very 
remarkable Paper by Mr. Bairstow on the Elastic Limits of a 
Material under Alternating Stress," published in the Philosophical 
Transactions of the Royal Society." His experiments show that 
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a change in the elastic limits always follows an extension of Ше 
specimen, and that for any arbitrarily chosen value of the lower 
limit of elasticity a definite value of the upper limit can always be 
found. This is in accordance with Bauschinger's theory of fatigue, 
and constitutes the first experimental proof of it. 

Among the latter class of Papers are an investigation into the 
strength of welded joints, undertaken, at Sir John Wolfe Barry's 
instigation, for the Institution of Civil Engineers, and a determina- 
tion of the tensile strength and elasticity of long copper wires at 
various temperatures from —12?C. to 60°C. The funds for this 
research were supplied by the Post Office, the India Office and the 
National Telephone Co. The main new work for the year has been, 
however, connected with the new division dealing with aeronauties, 
which is referred to later. 

In the Metallurgical Department the investigation for the Alloys 
Research Committee of the Institution of Mechanical Engineers into 
the properties of aluminium-copper-manganese alloys was com- 
pleted early in the year. It has recently (January 21, 1910) been 
read and discussed before the Institution. It appears probable that 
the properties of some of the alloys will make them of very real value 
to manufacturers. 

The alloys of aluminium and zinc are now being investigated. In 
these researches the laboratory continues to be indebted to various 
firms for help and materials, in particular to the Broughton Copper 
Co., the British Aluminium Co., Messrs. Thermit (Ltd.). and Messrs. 
Brunner, Mond & Co. Valuable results have been attained in con- 
nection with the corrodibility of the alloys in sea water, through the 
co-operation of the Board of the Admiralty. 

Among other researches, à Paper by Dr. Rosenhain and Mr. 
Humfrey on the effects of strain on iron at high temperatures 
deserves special notice. "The results contained in this Paper, pub- 
lished in the ** Proceedings " of the Royal Society, Vol. LXXXIII., 
include the generalisation of the theory of the deformation of metals 
by ultra-crystalline slip to temperatures up to 1,100°C., at all events. 
for nearly pure iron, and also a demonstration of the existence of 
three distinct allotropic modifications of iron at temperatures prac- 
tically identical with those indicated by the allotropic theory of 
Osmond and Roberts-Austen. The authors are continuing their 
investigations. 

From the observatory department the main work has been the 
issue of the splendid volume containing the results of the magnetic 
observations in the Antarctic of the Discovery expedition. The 
Executive Committee of the laboratory, at the request of the Royal 
Society, undertook the responsibility for this work at their meeting 
on December 16, 1904. and confided the task to Dr. Chree. The 
Committee feel that the thanks of the General Board are due to him 
for the manner in which he has carried it out. 

The following table gives a summary of the tests during the past 


three years. It shows, as will be observed, a very satisfactory 
growth in practically all departments. 
1907. 1908. 1909: 
Electrical measurements ... 158 155 ... 155: 
Electrotechnies ............... 993 1,760 2,328 
Photometry y 400 719 913. 
Thermometry .. 345 309 368. 
Metrology 541 [547 921 
Testing of glass vessels and 
weights ЕРТ 944 997 1,288. 
Optics ........ 69 24 3, 639 
Taximeter iuis (Metrology | 
Department) ............... 703 9,585 ... 10,178 
Engineering Department ... 269 131 140: 
Metallography and chemistry 70 67 114 
Total! 4.492 14,354 20,044 
Observatory Department... 35,124 ... 30,725 41,794 


Two large developments of the work remain to be ined These- 
are the building of a large experimental tank, rendered possible by 
the donation of £20,000 by Mr. A. F. Yarrow, and the study of 
aeronautics. "The tank is to be managed by a committee, the first 
members of which are Mr. Horace Darwin, F.R.S., Mr. R. E. Froude, 
F.R.S., Mr. A. B. Kempe, treasurer R.S., Mr. W. J. Luke, Dr. W. H. 
Maw, Mr. J. T. Milton, Lord Rayleigh, O.M., F.R.S., Mr. W. E. 
Smith, C.B., Mr. S. J. P. Thearle, Sir William Н. White, K.C.B., 
F.R.S., and Mr. А. F. Yarrow. 

The tank is to be worked in accordance with the wishes of the 
Institution of Naval Architects. As superintendent of the national 
experimental tank, Mr. G. S. Baker, of the Royal Corps of Naval 
Constructors, has been nominated. 

The committee for superintending the aeronautical investigations 
include: President, the Right Hon. Lord Rayleigh, O.M., F.R.S. ; 
Chairman, Dr. R. T. Glazebrook, F.R.S. (director, National Physical. 
Laboratory); members, Major-Gen. Sir Charles Hadden, K.C.B. 
(representing the Army), Capt. R. H. S. Bacon, R.N., C. V. O., D.S.O.. 
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(representing the Navy). Sir G. Greenhill, F.R.S., Dr. W. N. Shaw, 
F.R.S. (director of the Meteorological Office), Mr. Horace Darwin, 
F.R.S., Mr. H. R. A. Mallock, F.R.S., Prof. J. E. Petavel, F.R.S., 
Capt. M. F. Sueter, R.N., and Mr. F. W. Lanchester. The work the 
Government desired to have done fell into three sections: (1) The 
scientific study of the problems of flight, with a view to their prac- 
tical solution. (2) Research and experiment into these subjects in 
a properly equipped laboratory, with a trained staff. (3) The con- 
struction and use of dirigibles and aeroplanes. having regard mainly 
to their employment in war. The Advisory Committee was to deal 
with the first section, and also to determine the problems which the 
experimental branch should attack, discuss their solutions and 
their application to practical questions. The second section repre- 
sents the work referred to the laboratory. while the duties connected 
with the third section remain with the Admiralty and the War Office. 
Ап aeronautical division has accordingly been organised in the 
engineering department of the laboratory. Mr. Bairstow, who for 
some time past had assisted in the wind pressure work. was put in 
general charge under Dr. Stanton, and a staff of assistants and skilled 
mechanics appointed. 

Ап account of the researches proposed is given in Dr. Stanton's 
report. А building 80 ft. square has been erected to hold a whirling 
table, an air channel for resistance experiments has been built, and 
two steel towers for experiments in the open have been put up, by 
the permission of His Majesty the King. in the park, just outside the 
laboratory grounds. Apparatus which will be used for testing 
motors up to 50 H.P.. submitted in compet ition for a prize of £1.000 
offered by Mr. Patrick Alexander, is being installed. Meanwhile, 
experience has shown that the space available in the engineering 
laboratory is insufficient for the work, and the Lords Commissioners 
of H.M. Treasury have intimated their readiness to place à sum of 
£3.000 in the estimates for 1910-11 to provide an extension. 

The income has again increased, having risen from £21.871. 10s. 2d. 
last year, to £24.270. 9s. 10d. this vear. Of this increase, 
£1,923. 13s. 5d. is due to the Treasury grant for aeronautical work 
for the seven months June to December. 1909. The fees for work 
done. moreover, have risen from £13,088. 18s. 5d. to £14,240. 15s. 11d. 
Against these items, however, must be set a drop of £550 in donations 
and subscriptions. 

It has been found that further extensions are necessary at Ted- 
dington, and this has led the Executive Committee to propose a 
scheme indicating how the various wants can be supplied. The 
Committee realise that the scheme is a large one, and probably cannot 
be carried out at once. Following. however, the precedent set in 
1904-5, when the last extensions of the laboratory were planned, they 
have thought it best to consider the wants of the laboratory as a 
whole, and to prepare a scheme to which effect can be given by 
degrees as funds permit, rather than to attempt to meet in a partial 
fashion the most urgent of their immediate needs. The scheme pro- 
vides for the accommodation required at an estimated cost of 
£30,000, and the Committee trust that during the coming year steps 
may be taken to raise at any rate a first instalment of this sum. They 
believe that this report indicates that the demand for the work which 
the laboratory was established to perform continues to grow, and 
they desire to be placed in a position to carry out that work in the 
most efficient manner. 


WORK CONTEMPLATED FOR 1910. 


In the statement of the work proposed for the year 1910 it is 
mentioned that Mr. F. E. Smith will go over to Washington to the 
National Bureau of Standards for about six or eight weeks, for the 
purpose of carrying out comparative work in regard to electrical 
standards. The new Lorenz apparatus will play an important part 
in the year's work. Prominence will be given to investigations on 
telephone cables, the localisation of energy losses therein and to the 
magnetic testing of iron. 

Photometry.— The growing demand by lamp makers and others for 
photometrie sub-standards to be used in connection with metallic 
filament lamp manufacture makes the question of high efficiency 
standards an important one, and it is hoped that considerable further 
progress may be made towards installing accurately standardised 
sets of lamps burning at 1-1 and 1-5 watts per candle. At the same 
time the production of a really satisfactory tungsten sub-standard 
is a matter of greater difficulty than was at first anticipated, and 
progress will depend on the behaviour of lamps now about to be put 
under test. If these prove satisfactory, it is intended also to make 
up a complete set burning at such an efficiency—viz., about 4-5 watts 
per candle—as to give light of the same colour as the pentane lamp. 
The permanency of thesefshould be very much greater than that of 
any carbon lamp. А complete standardisation of them against 


the pentane lamp is then proposed. so that ап additional check 
may be obtained on the existing electric standards, whose values 


were determined in terms of the pentane lamp several years ago. 


The comparisons between the various sets of sub-standards by 


different persons will be continued, with the object of determining 
the amount of the personal correction for each observer. Questions 
have arisen in connection with the use of the pentane lamp in hot 
climates, and at Prof. Vernon Harcourt's suggestion, it is proposed 
to initiate comparisons, using а distillation product of higher boiling 
point than the pentane specified by the Gas Referees. 

Electrotechnics.— Further work remains to be done in the perfecting 
of the new electrostatic wattmeter for use as the primary standard 
for measuring alternating power. Exact proportionality over the 
range desired is not yet quite achieved, and it is desirable to lighten 
as far as possible the moving system, so as to secure а quicker time 
of swing. 

Further non-inductive resistances are also required both for small 
and for very large currents, and the investigation on electrical in- 
sulating materials will be continued, as far as possible without inter- 
mission, till sufficient data have been collected to form the basis 
of a report to the Engineering Standards Committee. 

As described in the report on the work of ther past year, a high 
voltage electrostatic wattmeter has been made to measure the energy 
loss in insulating material. The results so far obtained with this 
wattmeter are very hopeful, and have suggested some interesting 
experiments. Some of those which have been attempted promise 
to give results of considerable importance. 

Thermometry.—W ork is contemplated in the construction of a gas 
thermometer for very high temperatures. It is thought that the 
difficulty of а suitable bulb for holding the gas will be solved by 
making one from certain rare earths, and that such a thermometer will 
be capable of use up to 1,800°C. If this is successful the dissociation 
of gases will be started. Optical pyrometry will also occupy а 
prominent place. 

Engineering.—Work on wind pressures will be continued, as also 
tests with alternating and impact stresses on metal joints. It is 
proposed tofcarry out further work on the transmission of heat in 
gases. i Reinforced concrete is also mentioned in the programme, 
and the work in aeronautics will, of course, be expanded. 


(To be concluded.) 


THE RELATION BETWEEN THE STATOR AND ROTOR 
CIRCUITS OF THE SINGLE-PHASE INDUCTION MOTOR.* 


BY C. F. SMITH. 


Summary.—The author here discusses the connection between the 
current and voltage in the stator of a single-phase induction motor 
and the current and voltage in the rotor, and deduces expressions 
suitable for use in practical calculations, 


The experiments confirming the theoretically deduced relations 
were made on several three-phase induction motors. The motor 
for which figures are given in the present Paper was в standard 
A. E. G. 5 н.р. 220 volt 50 cycle four-pole machine, The stator had 
48 slots with star- connected winding in three slots; the rotor had 60 
slots and a star-connected winding in five slots. The stator resis- 
tance was 0:25 ohm per phase and the rotor resistance about 011 
ohm per phase, the latter varying somewhat with the current оп 
account of brush contact resistance. 

Voltage of Hotor on Open Circuit.—Assuming the rotor to be re- 
volving in a sinusoidal field produced by a single-phase current in 
the stator winding, we may calculate the theoretical value of the 
voltage induced in a coil of the rotor as follows: Let ф=Ф sine be 
the value of the stator flux and а the angle between the plane of the 
rotor coil and the axis of the stator flux. Then ф sin a may represent 
the flux entering the rotor coil. Let n= frequency of rotation 
— revolutions per second of rotor x number of pairs of stator poles; 
also / frequency of stator supply in cycles per second. We may 


n 
write a in the form a= ,0+ 8, where @ is a constant for any particu 


lar coil, and indicates the angular displacement of the coil from the 
axis of the flux at the moment when Ф=0. 


Flux entering coil & sin a — Ф sin @ sin (їо). 


t, d : . M )| i, being 


the number of turns of the coil On making the substitution 


Voltage induced in coil— 


0—2 ft and writing for briefness the letter E, in place of Ф 47/10 


we have the voltage induced in the coil at any instant as 


2h sin Ө cos( “9 +B) + sin(70. 8) соз J EP (1) 


When the rotor coil is stationary we shall obtain the induced 


* Original communication (abbreviated) accepted by the Council of 
the Institution of Electrical Engineers for publication in the Journal. 
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phase volts by writing n=0, so that v—2E, cos 0 sin g. This may 
have any virtual value between zero and ,/2E, according to the 
position of the rotor—4.e., according to the value given to g. At 
a low speed the voltage will assume a virtual value practically 
equal to 1/ J2 of its maximum value, so that it may be written 


1 | 
vn. = 2E. - E, virtual volts. This voltage we shall subse- 


quently refer to as the “ virtual stationary rotor voltage. 

An order to obtain the voltage per phase for the rotating rotor 
in its simplest form, we may put 3=0 and write equation (1) as 
follows:— 


ex EL sin! ^ "o t ein 5 * 0 ) + sin! Ў "9— sin" e | 


n /. fn, nY . f—n 
=p [Q +, ) (cin 17 (-F) sin j 1 e ux 
This expression denotes two voltages of differing frequencies, one 
having a crest value (1-- n/f)E,, and the other with a crest value of 


(1—n/f)E, The resultant voltage will have a virtual value 


MO E 


so long as n is not zero—+.e., so long as the two component waves 
have unequal frequencies. 1f we now imagine the rotor speed to be 
gradually 1educed to a very low value, the voltage given by equation 
(3) will fall until it approximates to the value obtained by putting 
п=0 in the expression for the virtual voltage. Thus for very slow 
rotation the rotor voltage approximates to E,, which is the “ virtual 
stationary" value already mentioned. When n becomes actually 
zero, the voltege given in equation (2) consists of two waves of equal 
frequency and identical in phase. The crest value of this voltage 
is 2E, and its virtual value v, = ./2E, This is the maximum 
stationary " rotor voltage. When n=/ we again find by substitution 
in (3) that «44. = A/2E, Equation (2) forms the basis for the treat- 
ment of the single-phase induction motor as equivalent to two poly- 
phase motors having opposite directions of rotation. 

The curves in Fig. 1 show the experimental values of the rotor 
voltage on open circuit, corresponding to equation (3). They coin- 
cide with the theoretical values represented by equation (3). The 
following table gives the principal results shown by the curves:— 


(3) 


| Rotor voltage at slip-rings. 
Stator | i 


Nature of supply. voltage.! Max. | Virt. | Syn- 
| Stationary. stationary. chronous. 
Three-phase, star con- : Е : | | 
зс re 161 6 | 85:5 v | 
Single-phase, 2 coils in || | : " : 
id Corsi f DEG | 85 8 | 69% nod 
Single-phase, 1 coil ...... 161:6 | 1575 972 | 1575 


The * maximum stationary" voltage indicates the voltage with 
the rotor fixed in the position for maximum mutual induction be- 
tween stator and rotor windings. The *' virtual stationary voltage 
is the value to which the voltage of the rotor approximates as its 
speed falls to zero. When the rotor rotates very slowly, its voltage 
fluctuates violently between zero and the above maximum value. 
At a speed just sufficient to give a steady deflection on a dead-beat 
voltmeter, the voltmeter indicates approximately the virtual value 
of a voltage whose maximum is the ** maximum stationary " voltage 
given in the table. At synchronous speed the voltage bccomes 
V times its virtual stationary value —i. e., it is then equal to the 
* maximum stationary" value. This figure agrees with the theoretical 
value given by equation (3). 

Ratio of Stator to Rotor Voltage on Open Circuit.—The ratio of 
stator voltage to the ‘‘ virtual stationary " rotor voltage may con- 
veniently be regarded as the ratio of voltage transformation for the 
motor. Из value for the particular motor under consideration may 
be obtained from the curves in Fig. l. In the case of a three-phase 
motor, the ratio of volte ge transformation with stationary rotor is 
stator volts per phase 


t А 
с „ tel h { 
rotor volts per phase f, (approximately), where f, 


and !, аге the number of stator and rotor turns per phase. With 
star-connected stator and rotor this ratio will be the same as that 
of stator terminal voltage to slip-ring voltage. In Fig. 1 this ratio 
is k,—151:6/85:3— 1:78. Suppose that, without any other change, 
one of the supplv conductors is now disconnected. The stator will 
then be supplied single-phase, two phase-windings in series. The 
veltages between the three slip-rings of the stationary rotor will no 
longer be equal. The maximum voltage will be produced when 
two rotor phase-windings are jn the position of maximum mutual 
induction with regard to the two active stator windings. The ratio 


given by А, = 


of stator to rotor voltage will then be the same as when the stator 
was supplied three-phase. In this case we shall have 
stator volts t, 


max. stationary slip-ring volts t, - 
From Fig. 1 this ratio is 151-6/85-3=1-78 as before. The rotor 
voltage per phase under these conditions is half the slip-ring voltage. 
With the rotor in slow rot ation the voltages between all the slip- 
rings become equal and have a virtual stationary" value 1/ 2 of 
the maximum value given above. The rotor phase voltage is now 
1/3 of the slip-ring voltage for a star- connected rotor. Thus if 


E,=applisd stator voltage, rotor slip-ring voltage ^. a (=60°3 
3 
0E 

v 2V3 ky 

When the same voltage is'applied to a single phase of the three- 
phase stator, we should find the вате ratio of transformation if the 
flux formed in the single phase-winding of the stator affected only 
the winding of one phase of the rotor. When the rotor is Stationary, 
but rotated into the position of maximum mutual induction, we 
shall, however, have the stator flux inducing voltage in two phases 
of the rotor. The ratio between stator volts and volts between the 


slip-rings connected to the two active rotor phases will consequently 
have a value 


volts in Fig. 1). Consequently, rotor phase voltage 


stator volts t, k, 
max. stationary slip-ring voltage t xm m' 
where m is a constant greater than unity, but less than 2. In 
the present case the value of k,/m is seen to be (see above table) 
151:6/137:5 and m—137:5/85:3— 1:61. With the rotor in slow 
rotation the voltages between the rings again become equal and of 
a value 1/4/2 of the stationary maximum value. The voltage per 
phais is 1/473 of the slip-ring voltage. We have consequently the 
values 


Rotor slip-ring volt n fa 
о ip-ring voltages –. — · 
r sirp-ring g 2 k, 
m E 
Rotor phase voltage 
рез ge— J2 J3 ks 


Change in the Rotor Voltage.—Immediately the rotor is made to 
revolve, although the voltage per phase is still given by equation 


Rotor volts, 


600 


ters. per minute. 
&,P.1.—Stator supplied single-phase, one coil. 


200 400 800 1,000 1,200 1,400 1,600 
Stator applied volts 151°6, 


Synchronous speed 1360, S. I'. 11. — „ two coils. 


P ma i 
Fic. 1.—VOLTAGE aT ROTOR SLIP-RINGS ON OPEN CIRCUIT. 


thre2-phase. 


(3), the voltages in the various phases will reach their maximum 
values successively and not simultaneously. We shall, in fact, 
obtain a three-phase voltage at the slip-rings of a character such 
that the virtual values of the phase voltages will reach their maxi- 
mum values successively. The voltage in any individual phase 
winding will be an alternating one, having at slow speeds approxi- 
mately the frequency of the supply. Ав the rotor revolves the 
amplitude of this voltage will varv, passing through a succession of 
virtual values with the frequency of the rotation of the rotor. The 
virtual voltage values measured at the slip-rings will thus fulfil the 
elations of a three-phase circuit having a frequency equal to the 
frequency of revolution. 

The following experiment shows that the slip-ring voltage may be 
regarded as a three-phase voltage (so far as virtual values are con- 
cerned) practically as soon as rotation begins. Three similar volt- 
meters were connected together in star and to the slip-rings of the 
single-phase motor. À fourth voltmeter was connected directly from 
ring to ring. With the rotor stationary, but rotated successively 
into different positions, the three voltmeters read unequally. The 
fourth voltmeter always indicated the arithmetic sum of the read- 
ings of the two voltmeters connected. to the same rings. On rotating 
the rotor slowiy all the voltmeter readings fluctuated; violently ; 
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with a slightly higher speed (say 80 revs. per min.) they became steady 
and the three-star connected voltmeters read equally. The fourth 


voltmeter now read 4/3 times the voltage indicated by any of the 


others. The steady readings of the three similarly connected volt- 


meters were 1/ V of the maximum reading indicated with the rotor 
stationary. The same point may be illustratel by another experi- 
ment. Connect the slip-rings of a single-phase motor to a star- 


connected starting resistance, connecting an ammeter in one phase 


and а voltmeter across one pair of rings. With stationary rotor the 
quotient of the voltmeter reading divided by the ammeter reading 
will be the resistance of two legs of the starting resistance. If the 
rotcr is now set in rotation the instruments will at first fluctuate 
violently, but at a fairly low speed will become steady enough to 
read. It is then found that the quotient (voltmeter reading) 
-:-(&mmeter reading) is lower than before in the ratio A/3/2, and 
remains constant independentiy of the rotor speed. This shows 
that the virtual values of the currents in the limbs of the starting 
resistance change at a comparatively low speed from coincidence of 
ү hase to a relation producing the same virtual effect as that of a 
true three-phase supply. The conclusion to be drawn is that the 
ratios of voltage and current transformation in а single-phase induc- 
tion motor must be considered to have each two definite values— 
one value with the rotor stationary and in the position for maxi- 
mum mutual induction, and one value when tke rotor is in rotation. 
There is no gradual change from one ratio to the other. 

Rotor Circuit Closed. Rotor Foltage.— When the rotor circuit is 
closed, rotation of the rotor in the stator flux produces an E.M.F. 
along an axis of the rotor perpendicular to that of the main flux. 
A magnetising current is thus produced in the rotor giving rise to 
an additional flux, which also induces an E.M.F. on the rotor coils. 
On the assumption] of zero rotor resistance and zero rotor leakage 
reactance, we may regard the rotor conductors as moving in two 
magnetic fields which are perpendicular to one another in bóth time 
and space, and which have instantaneous values represented by 
n 


Main flux $— é sin 0; perpendicular flux ф, = ы сов @. 
The flux entering coil due to ф, = ф, cos HI) ; and voltage 
| 2 
-due to this — -2E| 7«os (e+e) sin 0+ Р cos Ө sin (o+ в)| (4) 
/ 


The voltage due to flux @ was given in equation (1), hence, by 
addition, the total voltage per phase of the rotor due to both fluxes is 


25. (17 sin ("048 ) cos POP. (5) 


Since 8 is without effect on the virtual voltage, we may omit it, 
.and write the volts per phase as 
n X. f+n n \ 
E (1—5,) (Ein“, 6— e 0. + « (6) 
When n has any finite value this will consist of two voltages 
having different frequencies but equal amplitudes. They will con- 
sequently have a resultant virtual value equal to 4/2 times the 
virtual value of either. Thus the virtual voltage per phase of the 
rotor will be n? 


"E. x acris 


It will also be evident from the previous consideration of the 
.effect'of connecting two phases in star that, in & three-phase 
.Star-connected rotor the slip-ring voltage will have a value 


b. us 3 
“ЗЕ, ( 1-5 ), which will have a virtual value of 2E, per phase 


when the motor is at rest, and the rotor is in the most favourable 
position. The slip.ring voltage of the stationary star-connected 
rotor will be double this, or 2./2E, The inducted rotor phase 
voltage with short-circuited rotor is thus given for a two-third wound 


| F n^ c" "T 
s ator by (1- п) „while with a winding on only one-third 


1 

A/2 /ЗЕ, 

{ | mE, Ns 
. of the stator the corresponding voltage will be — (% 
. /83% P 
-volts per phase, Е, represents in each case the applied stator 
voltage. The “ virtual stationary ” voltage of the rotor is evidently 
the same whether the rotor circuit is open or closed (except for the 
loss cf voltage in stator impedance). 


. Equivalence of Stator and Rotor Currents.—With a constant 
. applied voltage at the stator terminals, the stator flux must remain 
. constant (except for drop in the stator winding), and the resultant 
п agnetomotive force of the stator circuit must consequently have 
the same value, at all speeds and for all valuesof the rotor currents. 
Accordingly, any rotor currents which are capable of producing a 
ma netomotive force along the axis of stator flux will be neutralised 


by a corresponding current in the stator winding. At any instant 
this added stator current will produce a number of ampere-turns 
equal and opposite to that due to the currents in the rotor along 
this axis. | 

Any revolving winding of the rotor which carries & current must 
evidently produce a magnetomotive force in various directions 
successively, and unless the frequency of the current coincides with 
the frequency of rotation, the virtual value of the magnetomotive 
force due to the current will be the same in whatever direction 16 is 
measured. Such а current will consequently produce a magneto- 
motive force along the stator axis exactly equal to the magneto- 
motive force along any other axis. The stator winding will, how. 
ever, receive an increase in current sufficient to neutralise this 
magnetomotive force along the stator axis. The magnetomotive 
force due to the rotor currents remains unneutralised along an axis 
perpendicular to this, although ** compensation " due to rotation of 
the rotor occurs to raise the power factor at normal speeds. We 
thus see that the stator must always carry currents which are the 
equivalent of all rotor currents, whether regarded as magnetising " 
or not, and that, if the rotor has several phase windings, the stator 
will carry a current equal to the sum of the currents which would be 
required to balance the magnetomotive force of each phase separately. 
Each phase winding of the rotor may, in fact, be looked upon as 
giving rise to a magnetomotive force along the stator axis propor- 
tional to the current in it and the number of its turns. The fact 
that the space and phase displacements between the rotor windings 
are necessarily identical has the result that the magnetomotive 
forces due to all the coils have the same phase along any stator axis. 
In order to obtain the resultant effect along the stator axis the rotor 
currents are therefore to be added algebraically and not vectorially. 
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Fic. 2.—RaTIO OF CURRENTS. 


Numerical Value of Current Ratios.—With stationary short-cir- 
cuited rotor, the currents in stator and rotor have the same relations 
as in the static transformer, so that in the position for maximum 
mutual induction we should obtain current ratios which are the 
reciprocals of the voltage ratios previously found, if we omit the 
constant stator magnetising current from our consideration. This 
position of the rotor will not, however, be the position giving the 
greatest ratio of rotor to stator current. When in rotation, a stator 


wound over 4 of its circumference will carry a current equal to 


3 
7 5 times the current in each rotor phase, because each rotor 


phase will exert a virtual magnetising force along the stator axis of 
c.t,/4/2 ampere- turns, and the stator has to balance the ampere- 
turns of three phases. Hence, for this type of stator winding (rotor 
phase current) / (stator current) ,/2k,/3. For stationary rotor and 
single- coil stator we find the current ratio to be the inverse of the 
ratio of voltages, so that (rotor phase current) /(stator current) = k,/m- 

With a stator winding covering the arc occupied by two rotor 
phases we have as the stationary current ratio (for maximum mutual 
induction) the reciprocal of the stationary voltage ratio given pre 
viously, so that, approximately, (rotor phase current)/(stator cuf- 
rent) t, /t, Ё, as for a three-phase motor. When in rotation, the 
stator current has to be the equivalent of 3/ / rotor amperes, 85 
already explained. One ampere in the stator is, however, more 
effective than in the previous case because of the increased windings— 
in fact, the resultant magnetomotive force of 1 ampere in the J wind- 
ing will be «/3 times as great along the stator axis as in the wind- 
ing. We thus find the following ratio for the rotating rotor with 9 
winding covering two-thirds of the stator :— 
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Experimental Verification of Current Ratios.—The relations given 
above may be verified easily by short-circuiting the rotor winding 
through an ammeter, and supplying the stator with current at a low 
voltage. The magnetising current in the stator will be small and 
wil! tend to increase the ratio of stator to rotor current. The curves 
obtained in th:s way are shown in Fig. 2. The values of the curren's 
were varied by driving the motor at different speeds. The actual 
observations gave the values shown by dots, while the lines show 
the theoretical ratios as given in the previous section, to which the 
observed values approximate, аса with which they would"coincide 
if it were not for the stator magnetising current. Besides the ratios 
for the motor when running, the current ratios obta/ned with the 
rotor stationary and in the position for maximum mutual induction 
are plotted. A curve taken with the motor supplied with three- 
phase current and run at various speeds is also shown. It is evident 
from the curves in Fig. 2 that (as in the case of the voltage ratios) 
there is a definite ratio between stator and rotor currents when the 
motor is running, and another definite ratio when the motor is at 
rest, and in the position of maximum mutual induction. There is no 
gradual change of one ratio into the other as the speed changes. 
This appears to be contrary to the statement of Steinmetz (** Alter- 
nating-current Phenomena," 4th edition, p. 329). 

Connection between Current and Voltage in Rotor.—In obtaining 
the expressions for the rotor voltage as given in equations (6) and 
(7) we have neglected the effect of rotor resistance and leakage 
reactance in diminishing the perpendicular component of the flux. 
Assuming this to be permissible for practical purposes, we ought to 
be able to obtain the magnitude of the rotor current by dividing the 
theoretical value of the rotor voltage by the impedance of the rotor 
winding. Sincs the impedance of the rotor will vary with the speed 
of the motor, it will be necessary to ascertain the law according to 
which it varies with the speed. : 

Impedance of Rotor Winding.—The impedance will consist of two 
elements—viz., the resistance, having a constant value, and the 
leakage reactance, which will vary with the speed. We have shown 
that the induced rotor voltage may be looked upon as composed of 
two component voltages, equal in amplitude, but having frequencies 
of f--n and f—n respectively (see equation (2)). Because these 
voltages are of differing frequencies thay will act independently on 
the reactance of the rotor circuit so far as the production of current 


Fia.d.—EQuIVALENT CiRcvIT3 or ROTOR. 


is concerned, and the circuit will offer the same resistance but a 
different reactance to each. Thus, calling the two component 
voltages e, and es, e, will give rise to a current : 


BEGA 


where r, denotes the resistance of the winding, and z, denotes the 
reactance of the winding at a frequency f. Similarly e, will produce 
а current 


р EE 
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Since c,+c,=c will be the total current in the winding, we may 
consider the rotor circuit as being equivalent to a single resistance 
connected in series with a reactance composed of two parallel unequal 
parts, as indicated in Fig. 3. The admittance of the part of the 
circuit between А апа B will have а value 


dg cr „Р 

2r,ftn 2r,f—n 2, fin. 
and the joint impedance of this part of the circuit will be 
x,(f?—n*)/f?. The impedance of the rotor winding is consequently 


©, 


— 


= Vr + („=“), 


72 


— — ²v—é—ñ— 400... 8 (8) 


Vr ЄР) 


`һепсе we have 


979 


We have already found the value of the induced rotor voltage per: 
phase on the assumption of no losses in the stator winding to be— 
see equation (7)—v,— E, (I n./f*), where E, is the “virtual 
stationary " voltage induced. The relation between the voltage E, 
and the rotor current is consequently given by 
E,(1—n?/f? | 

4 2 vr Em 
If the applied stator voltage is assumed. constant, we shall have а 
loss in the stator winding tending to diminish the value of E,. 
Adopting the visual vector notation, we may write the applied voltage 
E, E, E; ＋ C, (ru, — jz) ° ° . e e e (10) 
where C, is the stator current and (r,— јх), represents the primary 
impedance due to resistance and leakage reactance. Neglecting the 
magnetising current CI C, /K. Also, the secordary voltage E. 
may be expressed in terms of the rotor current by making use of 
equation (9) converted into vector form; thus 


f? 
E. С, (rp ai) ° 
Hence, except for magnetising current 
E P 1 1 à 
ор + ЕЕ" =т] (s. ра) ] . . (11) 
Now Е, / k, is the open circuit virtual stationary voltage per phase 
of the rotor, so that equation (11) gives the relation between this 
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Fic. 4. —RoToR CURRENT OF SINGLE-PHASE MOTOR. 


constant voltage and the current of the motor at any speed. The 
numerical form of the relation just given is 


E, 
С, = — . 
М (+ рт) 
Moms + gx) tt 
where x is written for the reactance of both windings referred to the 
rotor circuit. 

In order to verify the accuracy of this formula for practical pur- 
poses, tests were made on а number of motors by driving them at 
various speeds with short circuited rotor, while а constant low alter- 
nating voltage was applied to the stator. The rotor current was 
observed and plotted on а base of speed as shown in Fig. 4. By 
substituting the measured values of the stator and rotor resistance 
in equation (12) the reactance of the motor was determined for the 
condition when n = 0, and a calculated curve of current for different 
speeds (shown by the curves in Fig. 4) was obtained. The agree- 
ment between the calculated and observed values (the latter shown 
by dots and circles) is quite as close as could be expected. The 
value of E, employed in the calculation of the current was obtained 
directly from the open-circuit curve (see Fig. 1), since the value of 


E, when n— 0 will be the same whether the rotor circuit is open or 
closed. 


Calculations of Equivalent Hesistance.—Let k. ratio of rotor 
phase current to stator current (omitting stator magnetising cur- 
rent); k,—ratio of stator voltage to rotor phase voltage (“ virtual 
stationary value"); r,— resistance of stator winding; r,— resistance 
of rotor winding per phase. The equivalent resistance of the motor 
windings referred to the rotor cirouit will then have the value of 
R. rz 4 r,/k,k,; similarly the equivalent resistance of both windings 
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referred to the stator would be R,=r, + K.K. r. Applying this to the 
ease of cur intor, we have r. = 0:25 ohm for single coil supplied, or 
—0:5 ohm for two cells supplied in series, r,— 0:11 ohm. With 
two-coil stator k, — 2b, / 4/3-- 1:45, K. 4/3. 4/2. К 4:36. Hence 


for this case R. 0-11 745 ig 91 ohm. With single-coil 


stator k,— 4/206,/3— 0:84, k. V2. 37m = 274: consequently 
КУ, 3 : 

R. 0.110847 5.7, 0219. we may call the factor k, k, че 
* impedance ratio" of the single-phase motor, corresponding to 
kz for the three-phase motor. | 
In сопе! :sion, it may be convenient to add in tabular form a list 
of the voltage, current and impedance ratios for the two cases of a 
stator winding embracing 3 of the stator circumference and for a 
winding of half this width. The value of m appears to be about 
1°6 for the usual distribution of winding covering one-third of the 
stator circumference. | 


ALTERNATING-CURRENT SPARE POTENTIALS AND 
THEIR RELATION TO THE RADIUS OF THE 
CURVATURE OF THE ELECTRODES.* 


BY J. DE KOWALSKI. PH.D., AND J. RAPPEL. 


Current was obtained from a motor-generator, the voltage curve 
very nearly approaching a sine wave, and is fed through a rheostat 
to а step-up transformer of which the ratio of transformation is 
from 70 to 50,000 volts. Most previous determinations of spark 
potentials were made by setting the electrodes a given distance 
apart, and then raising the voltage slowly until the spark jumped 


Table I.— Diam. of spheres 2 ст. Tabie II — Diam. of spheres 3:85 em 
33. Barometer 715 mm. Temp. 20°C., 33. Barometer 720mm. Temp. 19°C 


Distance ! Effective Max. | Distance | Effective Max. 
in cm. volts. volts. in em. volts. | volts. 
0-0850 2,730 3,931 0-1030 3.106 4,472 
0:1767 4.733 6,816 0:2379 5,082 8.614 
0.3723 8.764 12.620 0.5070 11.291 16,959 
0-8752 17.802 25,635 1-0416 20,966 | 30,191 

1.0% | 3030 | 29,095 1-2526 24.555 | 35,359 
1:5316 26,332 37,918 1-6597 31,032 44.686 
2-2151 31.207 44-938 | | 


n ршде M 
Table III.— Diam. of spheres 10 ст. Table 'IV.— Diam. of spheres 15cm. 
33. Barometer 116 mm. Temp. 19°С. 33. Barometer 114 mm. Temp. 20 С". 


Distance | Effective ^ Max. Distance | Effective Max. 
in em. voltage. voltage. in em. volte. volts. 
01119 | 3,279 4.689 0-1154 3,318 4.744 
0-2475 | 6,140 8.780 0-2365 5.823 8,326 
05188 | 11454 16,379 0-4697 10,231 14,630 
0-9902 20.00 28.674 1-0109 20,306 20,037 
1-404 | 26,071 ' 37.280 . 12380 | 24201 34.607 
17800 33.450 47.834 1-6514 31,085 44,451 


I. 75 d ————————— ——— — РОР 
Table V.— Dian. of spheres 20 ст. Гађ:е VI.—Diam. ој the spheres 
33. Barometer 716-4 mm. Temp. 


_ 21°С. . Е Temp. 19?C. 
Distance | Effective | Max. Distance | Effective | Max. 

in cm. volts. | volts. in cm. voltage. | voltage. 
O-1148 , 32% 44.704 0.1144 3,273 4,680 
0-2357 5,845 8.358 0-2311 5,758 8.233 
0-4717 10,436 14,923 0-4666 10,335 14,779 
0-9961 19,993 28.589 1-0360 20,618 20483 
1-6310 30,969 44.285 1-2470 24,324 34,783 

| | 1:4606 | 28,023 | 40,072 


* Abstract, from the“ Philosophical Magazine.“ of a Paper presented 
at the Imperial Academy of Science at Cracow, 


30 cm. 33. Barometer 716-9 mm. : 


This method of procedure rendered the exact reading of the difference 
of potential very difficult, because. of the failure of the instruments 
in responding quickly enough to the change of potential ;. thus the 
individual readings differed greatly. To eliminate this source of error 
we proceeded in the following manner. The ends of the wires leading 
to the spherical electrodes were joined to a precision-milliam meter by 
means of suitable resistances. One of the electrodes was kept 
earthed. When the milliammeter readings were definite and constant 
the electrodes were brought closer by moving the one that was 
earthed. In this way we were able to obtain results whose maximum 
difference for the same reading of the milliammeter was 0-2 per cent. 
The phenomena of dilatation, observed by Warburg* and others, was 
eliminated by the use of an arc-lamp. The resistances used were of 
Manganese wire and free from self-induction. 

The current in the high-tension circuit, multiplied by the number 
of ohms, gives the value of the effective voltage. To determine the 
maximum voltage an oscillograph, constructed on the principle of 
Blondel, was utilised. Tables of results for spheres of 2 cm., 3-85 cm., 
10cm.. 15cm., 20«m. and 30cm. diameter are given by the authors. 
Some of these figures are given in Tables I. to VI. 

А direct comparison of these figures with the measurements under- 
taken by other physicists is hardly possible. Spark potentials for 
alternating current have seldom been determined under well-defined 
conditions. The researches of Steinmetz, which up to the present 
were the most reliable, do not make allowance for tardiness or 
dilatation, which is apt to give values that are too high, as has been 
sufficiently proved by Warburg and Starke. Consequently, our 
figures are smaller than those found by Steinmetz. We are able, 
however, to make an indirect comparison with the values found by 
other physicists, who employed direct current. According to M. 
Toeplert the following holds true :—Taking as unity the spark 
potential corresponding to z/d—1, where х = {ће explosive distance 
and d the diameter of the spheres, the spark potentials corresponding 
to the same distances are independent of the values of d. 

In the following table is set forth the comparison of our determina- 
tions with those of other physicists :— 


— Freyberg. |, Heydweiller. | Kowalski and Rappel. 
dinem 10 — 25 | 10 20 20 3-85 
rid--O1 0.18 0.19 .. 0.18 0-18 0-18 

03 | 037 032 0-32 0-32 0.32 0-32 
0-3 , 045 0-44 ... 0-45 0-44 0-44 
04 | 054 055 | 053 058 0-55 0-53 
0-5 0-65 0-65 .. 0-69 0-66... 
0-6 0-75 0-74 0-74 0-79 0-75 
07 | 082 .. | oa 0-83 
0-8 0-90 090 ... | 0-90 
0-9 0-98 С. 0-96 


The table shows that the general results obtained agree very well 
with those found by other physicists. Nevertheless the absolute 
valucs are from 4 to 6 per cent. smaller than those which the direct 
current yields (application of the law of Paschen). Whether the cause 
lics in the climination of dilatation or in the nature of determinations 
with alternating current is difficult to determine. Researches in this 
direction are now in progress. 

The remainder of the Paper is devoted to a consideration of the 
rolation of the spark potential to the radius of curvature of the 
clectrodes. Recently A. Russellt has endeavoured to establish a 
theory on the relation of the spark potential to the curvature of the 
clectrodes. Previously it was commonly accepted: that the spark 
would jump when the maximum electric intensity between the elec- 
trodes had passed certain definite limits. Since this theory failed to 
explain all observed facts A. Russell has added an hypothesis of his 
own. He assumes that for explosive distances greater than 0-1 cm. 4 
certain value is to be deducted, in the determination of the maxi- 
mum stress, which he terms lost volts. For air he takes this value 
to be 800 volts. 

The authors have tabulated a serics of calculations for testing the 
theory of Russell. They conclude that these tables show the claims 
of Russell are not justified regarding the constancy of this maximum 
stress. A certain regularity is indicated, and for a definite explosive 
distance a minimum seems to exist. The theory of Russell 18, 
therefore, no satisfactory explanation of the question. 


In a later issue of the Philosophical Magazine Dr. abe 
Russell points out, in a letter to the Editors, that, in this country ? 
all events, it was not commonly accepted that the maximum elect"? 


intensity was the governing factor in disruptive discharge. 


Warburg. Ann. d. Phys.,“ 1901, p. 811. 
t~ Elektr. Zeitsch.,“ p. 998, 1907. 
iX. Russell,“ Phil. Mag.," Vol. XI. (6j, p. 237, 1906. 
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Schuster's Paper“ was considered to have definitely disproved this 
hypothesis. When I (to quote Dr. Alex. Russell) discovered that 
Prof. Schuster had assumed that the potential of one of the electrodes 
in the experiments he quotes was always zero, I thought that it 
would be of value to recompute the formule and re-examine the 
experimental evidence, on the assumption that the charges on the 
electrodes were equal and opposite at the instant of discharge. In 
Paschen's experiments with 0-5 cm. spheres, for example, Schuster 
gives values for R,,, advancing continuously from 190 electrostatic 
units at 0-1 cm. to 327 at 1:5 cm. Using the amended formula, 
however. I was surprised to find that the values only varied from 
187 to 192, that is, from 56-1 kv. to 57:6 kv. І was still more sur- 
prised to find the remarkable agreement between the results obtained 
by various careful experimenters, both with direct and alternating 
pressures and with electrodes of various shapes. "These results 
seemed to me to be of great practical value, and indicated that the 
electric strength of air was roughly 38 kv. per centimetre. The dis- 
crepancy between this number and the numbers obtained with very 
small electrodes was in my opinion probably due to certain un- 
warrantable assumptions, such as, assuming that the electrodes were 
spheres instead of cylinders with small spherical ends. 

In my Paper to the Physical Society (1905) I pointed out that if the 
electrodes were closer than 0-5 cm. the values of Rmax, calculated by 
the formule were appreciably greater than those found by experi- 
ment, when the electrodes were at greater distances apart. I also 
pointed out that if we make the assumption that Rmax. can be calcu- 
lated by a formula of the type (V- //. then by giving ға suitable 
value, the values of Rmax. down to a distance as small as 1 mm., but 
not smaller, would be much the same as the values got at greater 
distances. I laid no stress on this assumption, however, and told the 
meeting that if it were abandoned altogether the numbers obtained 
for the electric strength of air which were given in the Paper would not 
be appreciably altered. This assumption is what the authors call 
** Russell'a Theory " ; and the experimental results quoted by them, 
instead of disproving it, prove that there exists à phenomenon which 
it would be sufficient to explain. My surmise may be wrong, but it 
has led electricians to consider the point, and several ingenious, if not 
convincing, reasons have been suggested to explain it. 


THE APPLICABILITY OF ELECTRICAL POWER TO 
| INDUSTRIAL ESTABLISHMENTS. 1 


BY D. C. JACKSON, 


The author here describes the present status of electrical power 
ia factories, and points out certain remarkable changes which 
have arisen on account of improvements in prime movers and the 
methods of using electrical power. A great change has arisen in the 
attitude of mill and works owners toward electrical power, following 
the demonstration of certain of its qualities—especially thosc 
qualities which have contributed convenience in the arrangement of 
machinery so as to save floor space and to accelerate output, quicker 
speeds for machines or closer adaptation of speeds to the needs of 
high-grade manufacture, cleanliness in work rooms, and safety to 
employs. First creeping into use in manufacturing establishments 
as an auxiliary, electric power has now come to an established place. 

The centreing of power generation into a single generating plant 
for any large establishment is accompanied by economies in power 
generation that are of themselves appreciable, besides contributing to 
reliability. The question that I wish particularly to bring to your 
attention is: How far should such concentration proceed ? Where 
hydraulic prime movers are to be considered, the concentration may 
ordinarily be made as complete as the conditions of the water supply 
will permit, since the charges on account of first cost of installation 
and the labour cost of operating practically dominate the cost of the 
power developed. 

Since neither labour cost nor steam economy are much improved by 
incroesing a steam-electric generating plant over a size of a few 
thousand kilowatts capacity when reciprocating engines are used, 
the need of extreme concentration of individual plants has not here- 
tofore becn acutely felt. But the advent of large steam turbines has 
altered the conditions. The operating economies of large steam 
turbine plants, either in respect to labour or fuel, do not seem to be 
cxhausted within the limits of capacity yet attained in even the 
largest generating plants now in commission. Moreover, the first 
cost per kilowatt of capacity of plant, including land, buildings and 
machinery, falls off in an important degree for the larger stcam- 
turbine plants, until such а plant may nearly rival а hydro-clectric 


Phil. Mag.,” Vol. XXIX., p. 192, Feb., 1890. 

t Abstract of a Paper read at a joint meeting of the American Institute 
of Electrica] Engineers and the American Society of Mechanical Engi- 
neers. 
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plant in the gross cost per kilowatt-hour of energy delivered at the 
switchboard, through the fact that the fuel cost pertaining to the 
steam-turbine plant has an offset in the charges due to larger first 
cost per kilowatt of capacity of hydraulic plant. 

These considerations indicate that concentration of steam- 
electric generating plants will afford considerable economies when 
the concentration is carried much further than heretofore, provided 
large steam turbines are utilised as prime movers. The ultimate 
economy cannot be reached in a single factory plant, even when it 
comprises several thousand horse-power; and logica! development 
leads beyond the present practice of concentrating thé power units 
of each manufacturing establishment into an individual power plant. 
Economy and reliability in power service are both to be obtained by 
further concentrating such individual power plants located in a com- 


‘pact industrial centre into one or more great central stations. cach of 


which provides powcr for a number of establishments. 

The usual estimate of the cost of power in machine shops is £12 per 
‘horse-power per year—taking the working hours as 9 hours а day on 
the average. The load factor is rather low. Under more favourable 
conditions, large reductions may be made compared with this figure. 
In the case of a mill using an average of 2,000 H. P., for 24 hours per 
day, 313 days in the year, the cost may be reduced to the following 
figures in case а good compound condensing Corliss engine is used, and 
-the boiler firing is intelligently supervised. The cost of coal is put at 
168. 6d. per ton on the cars at the purchaser's siding. and it is supposed 
to cost Is. per ton to unload the coal, and to dispose of the ashes. 

Under the conditions referred to, the costs are substantially 
as follows. per indicated horse-power-hour, in a well-run plant :— 


Pence per 

I. H. P.-hour 
Fuel, oil, waste and repair q uU IU . 0-21: 
Eabhhuſgngnnnn 8 0-04 


Insurance, interest (at 8 per cent.) depreciation and taxes 0:07 ` 


0-32 


This cost may be increased 50 per cent. or more for the power 
mechanically delivered to the centres of use in the mill; in which 
'case the cost would correspond to a central station charge of as much 
as 0-62d. per kilowatt-hour for electrical power delivered to motors of 
large size carefully located in the mill. 

When running the same plant 10 hours per day instead of 24, the 
cost would come to substantially 0:54. per r.H.P.-hour, and when 
mechanically delivered. to the centres of use, the cost of the power 
may reach a rate corresponding to a central.station charge of as 
much as Id. per kilowatt-hour. In small plants and plants with a less 
fevoureble load. fector, the cost is ordinarily much higher. A large 
well-designed turbine station delivering power to a considerable 
'number of factories ought to be able to improve on the &bove power 
costs, end add something to reliability. 

It therefore seems that we have before us a certain definite 
charecter of development in the power generation fcr our industrial 
citics. Electrical distribution of power has made its way in factories 
of all kinds of product, on account of its adaptability to diverse 


requirements. But onc of the important possibilities for densely , 


crowded industrial citics is still almost untouched. For instance. in 
the city of Philadelphia many tens of thousands of hors?-power are 
used for manufacturing in establishments crowded together in city 
blocks, and the power is developed in separate large and small power 


plants located, as physical conditions warrant, in each establishment , 


and with a minimum consideretion given to economy. Several 
(perhaps three) large steam-turbine electric power houses, located 


away from the densely occupied areas and constructed with a careful 


eye to minimising costs, could profitably supply this power at figures 


corresponding with its existing cost. and at the same time release for 


productive purposes large parts of the very valuable space now 
occupied by individual factory power plants. This would also relieve 


the thickly occupied parts of the city from the smoke and dirt that 


have become seriously objectionable, and would also remove the in- 


conveniences now relating to providing the fuel supply and discarding 


the refuse. 
Much is now being seid of “ city planning." 


Some of the proposals 


seem to be founded on pure altruism, but others are obviously founded ' 


on economy. The city planners of crowded industrial cities have an 


opportunity which joins economy with altruism in studying the. 
applicability of electrical power from centralised generating stations 
to large and small industrial establishments. There is here ап. 


opportunity for the betterment of crowded, large industrial cities 
that ought not to be overlooked. It has its possibilities also in the 
smaller industria! cities. I lay this before you as one of the most 


important and desirable ways in which the proved applicability of 


-5 


electrical power to industrial establishments may be utilised for the ! 


betterment of orowded factory areas. 
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THE RATING AND TESTING OF 
INTERMITTENT MOTORS. 


One of the most difficult problems with which electrical 
engineers have been faced is the rating of electric motors 
for intermittent service. In the past, breakdowns were 
guarded against by installing liberally-rated motors, and 
the one-hour rating was used to such an extent for crane 
motors that it was often referred to briefly as “ crane rating.” 
In some few cases this liberal rating is insufficient, but there 
is no excuse for the consulting engineer who, through ill- 
considered specifications, compels his clients to buy, and 
crane makers to provide, motors capable of developing full 
load for six hours and 50 per cent. overload for 30 minutes 
with a temperature rise not exceeding 80?F. The keen 
competition which now prevails necessitates minimum cost 
of production, and motors capable of developing full load 
for a quarter or half an hour without excessive rise of tem- 
perature are much used. 

That this method of rating is wrong is now generally 
admitted. A little reflection reveals the fact that when an 
intermittent motor is tested under full load for a stated 
period the purchaser may obtain a machine which is either 
too large or too small if the test conditions differ in character 
from the working conditions, and, furthermore, that manu- 
facturers may favour designs which improve the perform- 
ance during the specified test, though not necessarily under 
ordinary working conditions. Motors of different sizes 
heat up at very different rates—small motors attain à 
steady temperature in much less time than large ones, and 
a small motor having a one-hour rating is in reality capable 


of developing full load continuously. Moreover, different 
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parts of the same motor heat up and cool down at different 
rates. It is clear, then, that in order to select a suitable 
length of time for a continuous run on test it is necessary to 
know, not only the time factor or the ratio between the 
working period and the idle period, but also the thermal 
constants of the machine that is to be used. At the present 
time manufacturers are busily engaged in devising methods 
of rating and testing motors for intermittent service founded 
on rational principles which are intended to give better 
results than time ratings, both as regards economy and 
performance. In this connection the work of OELSCHL AGER, 
(JOLDSCHMIDT, HILL and Pout is noteworthy. 

80 varied are the factors entering into the problem 
that at first sight a satisfactory solution appears to be im- 
possible. Thus it is necessary to take into consideration 
the load factor and the length of time that the motor is 
doing work. Load variations during the running period, 
the heavy starting currents, and the additional heating due 
to electric braking, have likewise to be considered. The 
nature, disposition and extent of the cooling surface are 
very important factors, as is also the degree of enclosure ; 
a protected-type machine, for instance, heats up much more 
quickly than an enclosed machine of the same size, owing 
to its larger output, and consequently greater copper and 
iron losses. 

OELSCHLAGER determined experimentally the thermal 
characteristics of a number of machines under different 
loads, and showed how these characteristics might be used to 
illustrate the changes in the temperature of a motor with an 
intermittent load. He also showed that the real critical 
constant of most importance was the time constant. Asa 
result of OELSCHLAGER’S researches, Messrs. Siemens stan- 
dardised and put on the market several types of motor for 
intermittent work with ratings based on the load factor, 
which is of the nature of an average taken over a whole 
day's work. So thoroughly has the matter been investi- 
gated, that designers can with confidence quickly decide 
upon a niotor in any given case. The motors are designed 
to give а temperature rise of 80?F. after six hours' inter- 
mittent run at one-sixth, one-quarter, one-third or half load 
factor, the cycle of operations being 12 minutes. A test of 
this kind, representing as it does the running conditions, 
gives an accurate idea of the fitness of a motor for perform- 
ing the duties imposed upon it, but the method is open to 
the objection that careful supervision 1s required, and errors 
due to the time required for starting might vitiate the result. 
GOLDSCHMIDT suggested a 30 minutes cycle, consisting of 
10 minutes running and 20 minutes standing in the case of 
one-third load factor. To minimise errors he recommended 
a shorter period for small machines and a longer period for 
large ones. 

The latest contribution is due to Рон, and an abstract 
of his Paper read before the Institution appears elsewhere 
in the present issue. Pou suggests that the temperature 
rise of machines for intermittent working be found by 
subjecting them to a prolonged test, consisting of successive 
periods of running and of rest, the running time to be 10 
minutes and the standing time to be adjusted in accordance 
with the specified load factor. No doubt a satisfactory test 
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with extended periods could be decided upon by engineers 
were it not for the disinclination on the part of manufac- 
turers to adopt as а standard test one requiring frequent 
starting and stopping of the motor. On this account Pohl. 
suggests, as an alternative, a test with a continuous load. 
the magnitude of which depends on the load factor. From 
his experiments it would appear that the method yields 
results in close agreement with those obtained by the inter- 
mittent test. But it must be remembered that the tests 
were made on three motors of a certain type and make, and 
it is open to doubt whether the continuous test can be 
applied to ventilated machines, since the temperature rise 
of these depends, not only on their losses and the load 
variation, but to a large extent on the effectiveness of their 
ventilation. More experimental evidence will have to be 
obtained before this doubt can be dispelled, and we are of 
the opinion that the subject might, with advantage to the 
profession, be thoroughly investigated by the Institution 
or by the Engineering Standards Committee. No doubt 
manufacturers would be willing to lend the large number 
of machines necessary for carrying out the investigation, 
and it is probable that the tests could be conducted in the 
laboratories of one or more of our engineering colleges pro- 
vided with.suitable equipment. 

There is one other matter which should be attended to 
without delay. During the last five vears three important 
Papers on motor testing and rating have been read 
before the Institution, and each of these is characterised 
by the variety of symbols adopted. The busy engineer, 
desirous of obtaining information, would find it exceed- 
ingly difficult to do so without first mastering the meaning 
of every symbol in each Paper. А key at the commence- 
ment and uniformity of notation would enhance the value 
of the contributions. 


REVIEWS. 


(Copies of the undermentioned works can be had from. THE ELECTRICIAN Office poet 
tree, on receipt of published price, adding 84. for books published under $s. Add 
10 рет cent. for abroad or for foreign books.) 


— 
Alternating Current Motors. By A. S. McAlliater.. 3rd edition. 
(New York: McGraw-Hill Book Co.) Рр. хіі. — 514. 

The former two editions of this book were reviewed in THE 
ELECTRICIAN of June 28, 1907, and March 6, 1908. The 
general style of the book is the same and there is not much in 
the previous reviews with which we would not agree now. On 
the whole the book is one that can be recommended, is written 
in clear language, if àt times somewhat unfamiliar—we wonder 
if our language appears as strange to Americans as theirs to 
us—and is comparatively free from mistakes. While recom- 
mending the book on the whole, however, we feel we cannot 
do this unreservedly, for there are several features which we 
think it only fair to comment upon. This we consider to be 
all the more necessary, as there is such an increasing number 
of books on electrical engineering, both in English and Germen, 
that it is only fair to let the intending purchaser know what 
he is buying. 

The additions made to the present edition“ show that 
the essential features of the recently developed ‘split-pole’ 
variable ratio synchronous converter are discussed in the 
simplest possible terms, there has been added a chapter on 
‘Synchroneus Motors, in which all the characteristics of 
this machine, both as a motor and as a ‘condenser,’ are fully 
treated, and the chapter on the Prevention of Sparking in 
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— — т —À - - - 


984. 


—— o з аа 


Single-phase Commutator Motors’ has been expanded to 
include the recent improvements in commutating-pole motors.” 

Though the latter two chapters may be worthy of mention, 
yet the prominent position given in the preface (quoted above? 
to the split-pole converter, seems scarcely justified, for, on 
looking this up, it is found that a single paragraph, two pages 
in length, is made sufficient for discussing this comparatively 
new arrangement. We mention this point especially, as it 
seems to us to indicate one of the chief weaknesses of the book. 


Another instance of this occasional meagre treatment is the | 


section onthe Starting of Converters," to which only one page 
is devoted. What student or inexperienced engineer would care 
to start up a large converter in any of the three ways described |. 
with no more knowledge than that given in one of three para- 
graphs, each occupying some one-third of a page? This leads 
us to our other chief objection, and that is the treatise is not 
sufficiently practical. It may well be that alternating-current 
motors have been and still are the subject of academical study, 
but the fact remains that such motors are chiefly valuable 
because they are practical machines. Consequently, the 
knowledge an electrical engineer requires is a thorough 
acquaintance with their theory and method of working supple- 
mented with а complete mastery of all details affecting their 
design and manufacture. Nor is it too much to add that a 
close familiarity with the latter will naturally govern the way 
in which the former is dealt with. 

The method the author has adopted in placing his material 
before the reader will not meet with general approval—to out- 
line first the theory roughly, leaving out the less important 
factors, and then go through it again, putting in the details— 
may sound very well in the preface, but it becomes too clumsy 
in practice. It leads to an excess of see subsequent chap- 
ter," “this has already been treated elsewhere," and so on. 
The older and more usual method of theory first and then 
practice makes a book far more serviceable. 

With regard to the contents it may be mentioned that prac- 
tically all types of alternating-current motors are discussed, 
and the treatment is generally sound and instructive. Certain 
portions of the book are exceptionally good, and the explana- 
tions all that could be desired, both for simplicity and accuracy. 
Other parts, however, are apt to make the reader inquisitive 
and leave him so. Thus the equivalent electric circuit of a 
transformer or induction motor is given, but is not deve- 
loped; the thoughtful reader, however, is not content with 
this. Again, the author assumes somewhat too ideal condi- 
tions at times, such, for instance, as the assumption of an 
impressed sine wave ; but it is well known that these are much 
more prevalent in text-books than in practice. Granted the 
difficulties and complications harmonics introduce into any 
treatment, nevertheless they ought to be mentioned and their 
effects brought out. In the present book, however, har- 
monies are barely referred to, and even where they are, the 
writer does not seem quite clear. Thus, speaking of con- 
verters, he says: The counter E.M.F. of the converter, both 
as to wave-form and magnitude, must be equal to that of the 
supply system. If the converter does not tend of itself to 
produce a wave similar and equal to that of the system, 
corrective currents will flow in the armature windings, which 
currents so react upon the field that the generated E. M. F. will 
have a wave-form exactly the same as that of the supply.” The 
italics are ours. We agree that the “corrective” currents 
are wattless, but their reaction on the field 1s not such as to 
make the counter E.M.F. identical with that of the supply. In 
general, in a converter, the counter E.M.F.— which is nearly 
sinusoidal—opposes the fundamental of the supply wave, 
whilst the harmonics in the latter are chiefly consumed in the 
local impedance of the converter. But such points are few 
and far between; it is rather in matters of opinion, such as 
the choice of material, that we sometimes find cause to dis- | 
agree; for instance, it appears to us that it would have been 
much more instructive and useful in the chapter on asyn- 
chronous generators if, instead of devoting so much space to ! 
the use of condensers as a source of exciting current, the 


speed machines for induction generators. 


current motors; 
worth buying and studying. 


| , Blements of the Differential and Integral Oalculus. By A. E. Н. 


seriously object. 
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tion generator and shown the effect such a machine has on the 
power-factor of the synchronous machines with which it works 
in parallel, and consequently the advisability of having high- 
For such reasons as 
this the book seems incomplete as а treatise on alternating- 
otherwise, as we have said, the book is well 
STANLEY P. SMITE. 


Love. (Cambridge: University Press.) Pp. viii +204. 5s. nett. 
This excellent text-book on the elements of the calculus, 
‘written by one of our most eminent mathematicians, is intended 
for students whose knowledge of mathematics does not extend 
‘beyond “the most elementary notions of geometry, a litile 


‘algebra, including the law of indices and the definitions of the 


trigonometric functions.” 

The arrangement of the matter, the rate at which new ideas 
are introduced and the physical illustrations used are all that 
could be desired ; the examples are well chosen, simple and 
chiefly numerical, while the ground covered will be found to 
be quite sufficient to enable the engineering student to under- 


stand most of the more important applications of the calculus 


to electrical and mechanical problems involving only one 
variable. 

There is, however, one feature of the book to which we 
We think that one or two theoretical diffi- 
culties have been emphasised too strongly, difficulties which 


‘might with advantage be postponed. Take the following 


quotation from p. 16, All the functions that we shall have to 
consider possess graphs." Now, we ask, why worry a beginner 
‘with a remark of that kind? Then, again, the reader is fre- 
quently warned not to consider а differential coefficient аз а 
ratio; he must not separate dy and dz, nor consider an in- 
tegral asa sum: these must be looked upon as limits, and it is 
very important to distinguish between the limit of a function 
and the value of a function. Is not the importance of these 
things exaggerated ? Has not the invention of freak func- 
tions, which can never occur in a physical problem, magnified 
these difficulties to the eye of the mathematician ? Surely 
the engineer and the physicist do often separate dy and dz, 
and do consider an integral as а sum. 

One further point (see Appendix) : is it necessary to trouble 
the beginner with the abstract theory of irrational quantities 
and limits ? We think not. His knowledge of the calculus, 
like his knowledge of arithmetic, will not be less useful with- 
out this theory. He believes that 4/2 x V3 is equal to Js. 
and would caleulate the numerical value of ez with a slide rule. 
It is impracticable to give him absolutely rigorous proofs at 
every stage; some results must be taken on faith, others he 
feels must ; be true, and, of course, it is a matter of opinion how 
much formal proof shall be given. We believe that an intro- 
ductory course on any branch of science should be as informal 
cs possible. 

It must not be assumed from this criticism that: we think 
the book unsuitable for а beginner; on the contrary, it is by 
far the best that we have seen; we merely suggest that undue 
prominence has been given, to ‘certain abstract notions whieh 
cannot be appreciated by the beginner. | J. L. 


DISCUSSION ON LARGE GENERATORS. 


At the meeting of the Institution of Electrical Kügiheste last 
week the discussion of Mr. Miles Walker's Papers on “ The 
Short-circuiting of Large Electric Generators" and “ The 
Design of Turbo Field Magnets" was concluded; and below 
will be found an abstract of the remarks of the various 
speakers. We gave an account of the discussion which {оок 
place at the previous meeting in our last issue. 


Mr. A. H. Law (Messrs. Parsons & Co.) said that the barrel 1755 of 
rotor mentioned by the author was originally introduced by Mr. Charles 
Brown, and patented in 1901. А rotor of that type which was built by 
Messrs. Brown, Boveri in 1902 was still in operation at the Neptune Bank 


author had taken a practical example, such as а turbo- induc- station of the Newcastle-on-Tyne Electric Supply Co., and had given 
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excellent results. That type of rotor was really an adaptation of the old 
single-phase 2-pole or 4-pole revolving armature as it used to be con- 
structed. He thanked the author for his plan of an ideal rotor, which 
he thought would probably be adopted by designers were it not for the 
threatening formula ҮЕС. He asked the author to give a little more 
explanation about his theory for the want of symmetry of the current wave 
form of an alternator immediately after the machine had been short- 
circuited. He showed an oscillogram (Fig. 1 herewith) illustrating a 
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short-circuit on a 4,000 kw. alternator at 5,800 volts. The first curve 
referred to the first moments of short-circuit, whilst the right hand curve 
showed the current after the short-circuit had been on some 5 seconds. 
He also showed Fig. 2 herewith, which was of great interest as indicating 
the rate at whch the current varied during the first moments of short- 
circuit. The displacement of the windings was measured by means of 
lead wires, and the winding only moved about ұу in. Cast-iron clamps 
were used on the tests, with the intention of replacing them with cast 
steel, in order to secure a high factor of safety, which was somewhere 


Time (n Seconds, 


Fic. 2.— (RVE SHOWING VARIATION OF SHORT-CIRCUIT CURRENT IN 
THE CASE OF A 4,000 kw. TURBO-ALTERNATOR. 


about 21. Fig. 3 herewith showed the form of clamps used by Messrs. 


Parsons for securing the end windings. The general impression was that 


a two-pole winding was more difficult to support than а four- pole winding. 
He was not sure that this was so, for granting that the two-pole winding 
had twice the stress on it, it also had twice the length over which to put 


the clamps. The ampere-turns on a given rotor were limited by heating 
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Enp Сопз ADOPTED BY Messrs. Parsons & Co. 


and other considerations, and therefore the forces per foot run of winding 
were independent of the number of poles, and it was borne out by 


experience that the two-pole winding did not present much greater diffi- 


culties than the four-pole. 'The author drew attention in the Paper to 


the importance of keeping down the short-circuit current. He, the 


speaker, thought that was a factor the importance of which had not been 
recognised as it should have been. He asked the author whether the 


special shape of slot which he suggested really presented any advantages. 
It certainly increased the self-induction of the winding, but did it not also 
increase the harmful self-induction producing additional voltage drop ? 
Would it not be better to use the space for adding to the number of wires 
in the armature, thereby increasing the self-induction, instead of attempt- 
ing to do this by increasing the leakage across the front of the slots? 
Messrs. Parsons preferred a closed slot, as this limited the short-circuit 
current, and also provided support for the coils. Опе of the best known 
methods for keeping down the short-circuit current was the author's 
arrangement for compounding, which had been fitted with success in a 
large number of machines. Messrs. Parsons introduced compounding 
on the exciter with the same idea; this enabled the alternator to be 
designed with very poor inherent regulation, but at the same time with 
good regulation at the terminals. Messrs. Parsons had recently designed 
a 1,500 kw. alternator to run at 3,000 revs. per min., in which he expected 
the momentary short-circuit current would not exceed 12 or 14 times the 
normal full load current. The regulation also would not exceed 6 to 8 per 
cent. when full load at a power factor of 80 per cent. was switched on. In 
conclusion, he referred to the extraordinary effects of short-circuits on 
continuous-current machines. In one instance he knew of, the armature 
had been pulled up so suddenly that the commutator sheared its keys and 
twisted round for half a revolution in front of the remainder of the 
armature. 

Dr. M. Kaun (The Brush Elec. Eng. Co.) thought the problem offered 
by short-circuits in large turbo alternators was particularly difficult, as 
the coils which had to be rigidly clamped on consisted largely of insu- 
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lating material. The only way was to employ very heavy clamps, and 
not to be afraid of getting the clamps close up to the winding. The 
most suitable windings for fixing жеге similar to those used in direct- 
current armatures, either an ordinary barrel winding or an end winding 
5 to the so-called butterfly connections. The method of 
supporting a barrel winding, shown in Fig. 11 of the тарт, required bolts 
going right through the winding. This had the disadvantage that the 
most valuable feature of the barrel winding (viz., all the bars form one 
compact mass) was lost where the bolts passed through the winding. 
Further, the bars were not all the same shape. He then illustrated a me- 
thod (of the Brush Co.) of fixing the winding whereby this disadvantage 
was avoided. "The winding was stayed against movement outwards asin 
Fig. 11 of the Paper by asupporting ring. A" (Fig. 4 herewith) while 
a wrought-iron flanged ring B." with pure mica insulation, was forced 
inside and wedged to the other ring by bolts outside the winding. This 
type of construction had been used on a number of machines for some 
years, and had never given the slightest trouble. He thought it was the 
strongest winding that could be imagined, as all bars lay flat against one 
another, so that the attraction between them could not produce any de- 
formation of winding. In addition, the current in one layer flowed in 
the opposite direction to that in the other layer. producing a neutralising 
effect, as Mr. Miles Walker had already stated. If the end connections 
were bent round at an angle of 90 deg. a similar winding was obtained 
lying flat against the stator face. This had already been shown by Mr. 
Cooper at the previous meeting. The winding shown in Fig. 8 of the 
Paper, and termed “ winding in three tiers," was used very largely, and 
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had the advantage that there was only a comparatively small voltage 
between adjacent strips. It was very important that the conductors be 
not only very well fixed and stayed to the core by clamps, but also that 
they be stayed very well against one another by packing pieces at short 
intervals. This latter was especially necessary between the mica tubes on 
the straight part of the coils of the outer tier where the coils left the slots. 
He showed a simple construction of distance pieces (Fig. 5 herewith) for 


this part of the winding. Те distance pieces were made in halves, both 
halves being screwed together so that they gripped the tubes well at each 
end, and could not shift. In connection with this type of winding, it was 
advisable to make the inner bolts of non-magnetic material, as otherwise 
they were liable to get hot. In the case of machines of large output, if 
the conductors were made of solid copper, they offered a certain resistance 
against deformation. Such conductors could, however. only be used on 
former-wound machines, and for this reason former-wound machines had 
an advantage over machines hand-wound with flexible cable. For 
large turbo alternators, asynchronous machines had certain advantages. 
One was that if an asynchronous machine was short-circuited. the total 
impressed volts were counterbalanced by the reactance voltage and, 
therefore, there was not the big difference between the momentary and 
permanent short-circuit currents. The short-circuit current of asyn- 
chronous machines was usually about six times the full load current. In 
addition, the short-circuit automatically cut off the magnetising current 
of the machine, so that the flux would begin to die away instantaneously. 

Mr. E. H. RAYNER (National Physical Laboratory) showed a number of 
slides illustrating oscillograph records obtained by M. Ch. David of the 
Laboratoire Central, Paris, in connection with switching on high tension 
transformers. These curves were of interest as showing, during the first 
moments of switching on, a pulsating current which was inostly situated 
on one side of the zero line, as seen in Fig. 6 herewith. He thought that 
the heat which had to be dissipated per cubic foot of iron of the stator 
was much greater in high speed machines than in slow speed machines, 
and he imagined that the particular trouble now in front of designers 
was to get rid of the heat produced in the windings. The difficulty was to 
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Fig. 6.—OSCILLOGRAM OBTAINED WHEN SWITCHING ON AN UNLOADED 
'TRANSFORMER. 


[There is a brief interval between the upper and lower record.] 


dissipate the heat through many thicknesses of insulating material. He 
would like to know whether a regulation of 2 per cent. really gave no 
trouble in running machines in parallel. 

Mr. J. H. RIDER (L. C. C. Tramways) cited two examples of the effect 
of short-circuits on large alternators. In one instance the short-circuit 
occurred on a slow-speed three-phase, machine of 3,500 kw. capacity 
running at 94 revs. per min., and was due to bad paralleling. The 
machine had coils of the open type unsupported at the ends. Practically 
the whole of the end windings of these coils collapsed inwards, breaking 
the mica tubes, and thus breaking down the machine. The other short- 
circuit happened on a 5,000 kw. turbo-alternator, and in that case the 
effect was rather marked. The alternator was coupled to a turbine in 
the usual way by a large coupling, which had 16 bolts of 1 in. diameter. 
At the instant of short-circuit the whole of the bolts were sheared as 
cleanly as if cut through with a knife. If one worked out the amount of 
energy required to shear 16 1 in. bolts in a fraction of a second, one 
would see that the author had not over-emphasised the forces which 
came into play when short-circuits took place. That was the effect on 
the coupling; but not a single coil of the alternator moved, and not a 
single clamp was disturbed. After that short-circuit occurred they put 
in new bolts, and the machine had been running satisfactorily every 
since. The clamps in this machine, which was of the type (Dick, Kerr & Co.) 
shown in Fig. 23 of the Paper, should, he thought, be compared with 
those in two machines designed by the author, and being installed“at 
Greenwich by the Westinghouse Co. These machines, as seen in Fig. 19 
of the Paper, had an enormous number of clamps. He asked whether so 
many clamps were really required, because it was not in the number of 
clamps that safety lay, but in placing the clamps in the right position. He 
also asked the author whether it was a fact that under short-circuits 
the coils might be expected all to bend inwards towards the core. If that 
was so, then the large clamps outside the coils did not serve much useful 
purpose. Turning to the subject of the design of turbo ficld magnets, it 
seemed to him that one of the disadvantages of the cylindrical type was 
that external, or additional, fans had to be used for the purpose of 
ventilating the machines, whereas a salient pole field would create its own 
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draught, and did not require additional fans. He also asked the author 
whether it was a fact that cylindrical pole fields required more energy to 
excite them for a given magnetic field than salient pole fields. If the 
answer was No, then he would ask him why it was that the machines 
which his (the author's) company had supplied, and which had the same 
number of slots in the stator, the same number of ampere-turns and the 
same speed, required nearly 50 per cent. more energy for the field than 
those of the salient pole type. In regard to the compensating principle 
which the author had designed and adopted with great success, it was one 
thing to use a single or a number of machines with the same compounding 
effect, but how would a machine with a large compounding effect work in 
parallel with a number of other machines of large size, which had not got 
that compounding effect ? In conclusion, he was pleased to see that the 
author used Kapp lines in his calculations. 
F Mr. G. SroNEv (Messrs. Parsons & Co.) said that one of the things 
specially interesting in à large station with а number of turbo-alternators 
running was that one might get double the ordinary short-circuit current 
when one machine was switched in out. of phase. . Instead of getting 20 
times the normal full load current, they had something like 40 times. 
Therefore, a short-circuit test at full voltage was hardly a sufficient test 
on the winding. К. | 
Мг. P. W. TURNER (A. E.G. Elec. Co.) stated, as to the design of turbo 
field magnets, that he believed it was the rotor ofthe generator and not so 
much the turbine itself that limited the maximum capacity obtainable 


Fia. 7.—SHowrna Construction oF A. E. G. ROTOR. 


from a turbo- generator at a given speed. For that reason the A. E. G. bad 
evolved a unique design of rotor which was of the toothed cylindrical 
type, and with which they were able to obtain a very high peripheral 
velocity for the rotor—viz., 110 metres per second. With this con- 
struction there was no difficulty in building turbo-generators of 3,000 kw. 
capacity running at 3,000 revs. per min. The seven 12,000 kw. sets for 
the Victoria Falls Co. had rotors of this type, and ran at a speed of 
1,000 revs. per min. He showed a number of slides illustrating the design 
of this rotor (some of which we reproduce in Figs. 7, 8 and 9 herewith). 
The rotor core or yoke was made of one solid steel forging in one piece with 
the shaft; the teeth forming the slots (Fig. 8; also shown in black in 
Fig. 7) were of steel laminations riveted together and built up separately 
from the core and made to slide in dovetailed slots milled into it as shown. 


Fic. 8.—ToorH or A. E. G. ‘ROTOR. 


The rotor coils were of copper strip, insulated with mica ; and after being 
taped and shellacked were baked in a vacuum oven, at the same time 
being subjected to a very high pressure. This pressure and temperature 
were far higher than those which were ever experienced in actual working. 
The coils after this baking process had the constitution of a solid block 
of metal, and were then enclosed in an air-tight brass casing which 
effectively protected the windings against moisture, dust or any foreign 
matter that might get into the air cooling system—another special 
feature of the A.E.G. construction. A high speed test was applied to 
each rotor after it had been balanced. After a lengthy run at 50 per cent. 
above normal speed (which produced internal stresses in the rotor 2] 
times the normal value) the rotor was again tested for balance. Should 
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& want of balance be then found the rotor was dismantled and rebuilt. 
He considered that the specifications of consulting engineers, limiting the 
number of revolutions per minute, were on а quite unscientific basis, 
since it was the peripheral speed—or better still, the internal stresses— 
which should be limited and not the actual revolutions per minute. Such 
limitations also made no allowance for the merits of one construction of 
rotor and another, and furthermore, assumed that the manufacturer had 
no reputation to keep up. Ву so limiting the speeds these consulting 
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These turns were supplied by the current in the pole tips. If they had 
got the back magneto motive force 20 times as great as befcre, and the 
forward jampere-turns were then 230,000 as against 30,000 at normal 
load, then they had got the magnetic potential at the pole tip at least 
seven times as great as it was before, which meant that the strength of the 
leakage field was at least seven times as great, во that if under normal 
running conditions the strength of the stray field was 1,000 lines per 
square centimetre, under the short-circuit conditions it would be at least 
7,000, and there was then the same ratio of 
increase of all lines of force which had little 
or no back magnetomotive force. Figs. 10 
and 11 showed the direction of the induced 
currents in the pole tip when the current in 
the armature was lagging 90 deg. behind the 
E.M.F. The flank leakage shown in Fig. 10 
had practically no magnetomotive force 
opposing it. Fig. 11 was a section through 
the pole, and showed how the field leaked out 
at the air-gap on account of the strong back 
magneto-motive force. Now if they com- 
pared the force due to this stray field with 
the forces due to the mutual action of the 
coils, they found that in a stray field of а 
density of 7,000 the force on three con- 
ductors each carrying 10,000 amperes was 
1,400 Ib. per foot run, or about 25 per cent. 
greater than that due to the mutual action 
of the coil. If the stray field in normal 
running was anywhere equal to 1,500, as it 
might A with a 2 in. air-gap, the stray field 
at short-circuit would be 10,500, and the 
force on the conductors would be about one 
ton per foot run. This force was additional 
to,land not in substitution for, the force men- 
tioned by the author, and the frequencies of 
the two forces were different. The mutual 
forces between the conductors attained a 
maximum value in the same direction twice 
in a complete period, so that the frequency 
of the forces was twice'that of the sup- 

ly. The current in the armature could 
split up into both continuous and 
alternating when they had to consider 


engineers eliminated the better class of machinery, and at the same time | the forces on the conductors due to a stray field. In so far as there was a 


reduced the economy in the prime mover as well as retarded the develop- 
ment and progress of this branch of thc electrical industry. 


Мг. С. W. Partripce (London Electric Supply Corpn.) thought 
they all owed а debt of gratitude to Mr. Duddell, the inventor of the 
oscillograph, without which these interesting experiments could not have 
been made. The forces exerted on the windings of large alternators 
at the time of short-circuit were enormous, in some cases going up to 
7 or 8 tons on each coil. He thought that consulting engineers should in 
future alter their specifications and allow an even greater drop at full 


load than they did at present on alternators, so as to reduce the short- 


circuit current. He would be prepared to allow a drop of from 25 to 
30 per cent. on turbine alternators, instead of 16 or 18 per cent., as 
automatic regulation was now possible in place of the former hand 
regulation. He found that automatic voltage regulation was as near 
perfection as possible, even with large variations of load on the generators. 
If this large amount of drop was allowed on alternators, he thought it 
would reduce the enormous rush of currents which took place on short- 
circuiting a machine. In connection with the use of choke coils, he asked 
the author whether he thought the iron in the coil would act quickly 
enough in order to choke back the current. He himself thought that 
better results would be obtained by the use of ordinary resistances. He 
was not at present in a position to say whether they should be wound 
inductively or not. He proposed the usc of two oil switches on each 
generator, one short-circuiting a resistance controlled by an instantaneous 
relay, the other controlled by a time limit relay, so that the resistance 
would be inserted in the case of a heavy rush of current from the machine. 
When synchronising machines, the resistance would always be in circuit, 
so that it would act as a buffer if а bad synchronise were made. "When 
the machine was in parallel the resistance would be short-circuited by the 
switch. It might be suggested that the instantaneous relay would not 
act quickly enough in order to open circuit the resistance; but in the 
case of the large machines he was of opinion that the relay would act 
quickly enough to choke back a considerable amount of the current. A 
similar arrangement could be used on fecders where short-circuits or very 


heavy overloads were liable to take place. 


Mr. J. T. Inwix (Central Technical College) said that the author in 
considering the forces acting on the coil had only taken into account the 
mutual induction of the coils themselves, and had not taken into account 


‘at all the stray fields that might be present, and linking with the coils. 


He was not quite sure of the figure, but he believed that at full load the 
ampere-turns on the armature per pole were about 10,000. If the field 
ampere-turns were three times as great they had then got 30,000 or so 
field ampere-turns. When a short-circuit took place, at the first moment 


‘the field strength remained the same as before, but they had got current 


in the armature which might then be, as the author had shown, 20 times 
as much as it was before. So that they then had a back magnetomotive 
force of about 200,000, which meant that if they had still got the same 
flux as before they required the forward ampere-turns to be 230,000. 


continuous current in the armature there would be a force which reversed 
in direction every time the coils passed from pole to pole, and the coil 
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would have a force the frequency of which was equal to the supply. In 
во far as there was an alternating current in the winding, there would be a 
force which attained a maximum in the same direction twice during a 
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Fig. 11. 
complete cycle, and therefore of the same frequency and phase as the 


mutual action of the coils. It was probable that most of the damage was 


] done by the alternating stress due to the continuous current in the 
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thoroughly agreed that the cylindrical type of field magnet was the best 
from most points of view. "The circumferential surface of the cylin. 
drical field type of rotor was considerably more valuable as heat dis- 
sipating surface than the surfaces formed by the ends of the core and the 
ventilating ducts, because the heat was conducted at a considerably 
greater rate radially than axially along the core, and in the cylindrical 
type that surface was much greater than in the salient pole type. He had 
experimented on a new construction of core, in which that cylindrical 
surface was considerably augmented by building up the armature core 
with discs of two different diameters, one being slightly greater than the 
other. Such larger and smaller dises were threaded on the shaft alter. 
nately in suitable- numbers, thus permitting radiation from the sides of 
the periphery of the larger core discs, as well as from the edges. The 
projecting portions of the larger discs were bent slightly to form a core 
surface capable of producing a violent air scrubbing effect. It would be 
seen that if the large diameter discs were pitched 4 in. apart, and were 
{ in. larger in radius than the small discs, the total circumferential sur- 
face was increased to three times that of the plain core. It would be 
understood that any air immediately adjacent to the armature was 
during the rotation of the same continually and violently displaced, 
thereby reducing the temperature of the armature. The results of the 
initial experiments showed that a core constructed as above, with a 
cireumferential surface of only twice that of the plain core, but in all 
respects similar, got rid of 25 per cent. more heat than a plain core of the 
same dimensions and for the same temperature rise. Considering that 
in a turbo-alternator the air-gap was very large, the rotor had partially 
closed slots, the length of core great as compared with the diameter, and 
the surface speed very high, it should be possible to get rid of 100 per 
cent. more watts with the construction described above than with the 
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armature reacting with the stray field, as this would give a succession of 
blows which would easily account for pieces of wood being splintered up. 
The forces in a coil could be represented as the resultant of the two curves 
shown in Fig. 12, where a represented the force due to the continuous 
current, and the stray field, and b the resultant of the alternating current, 
and the stray field, and the mutual forces on the coils. 

Mr. P. R. ALLEN asked the engineers of large continuous current 
stations to state their experience of short-circuits. 

The PnEsiDENT (Dr. Gisbert Kapp) asked Mr. Allen to send in some 
remarks in regard to short-circuits on large continuous-current plant. As 
a point of historical interest the choke coil proposed by Mr. Partridge 
had been installed at the Bristol station six years ago. Не suggested that 
“ crest factor " would be a good term instead of form factor," as it 
would be in accordance with the German and French terms. 

Dr. R. Pour (communicated) thought it was unlikely that a discussion 
on the question of cylindrical versus salient pole rotors would reveal less 
disagreement now than it did on previous occasions. Highly satisfactory 
machines of both types were being constructed, and he contended that 
both had their proper field of employment. The author appeared to 
have a decided preference for the cylindrical rotor on the grounds (1) that 
it corresponded more closely to the best theoretical arrangement (Fig. 1 
of the Paper), (2) that highly saturated teeth represented a better form 
of magnetic reluctance than a large air-gap. (3) that the copper when 
arranged in slots could carry about twice as much current per square inch 
as when arranged in coils 2 in. thick, (4) that the distribution of the rotor 
winding led to a good wave-form at all loads, (5) that the cylindrical rotor 
lent itself easily to the employment of the compounding principle, in 
which the armature reaction strengthened the field, and (6) that its 


leakage factor was smaller than that of the salient pole rotor. The 
writer did not agree with (1), as Fig. 1 could not be accepted as the best 
theoretical arrangement without a more complete statement of theo- 
retical principles. He entirely agreed with the second point, but sub- 
mitted that highly saturated teeth were being employed in the salient 
as well as in the cylindrical pole rotor. Regarding (3), the author's state- 
ment could not be taken as generally applicable, as ventilated or sub- 
divided field coils allowed of exceedingly high current-density, especially 
when wound with flat strip on edge. Point (4) was theoretically correct, 
but numerous salient pole type machines with excellent wave forms were 
running. Indeed, that was not only a matter of rotor design, but could 
be largely influenced by the arrangement and distribution of the stator 
winding. There would be general agreement, he was sure, on (5). 
Point (6) was of little consequence if one considered that the leakage 
factor in turbo-alternators was not of very great influence. ‘The reasons 
which in many instances had led to the adoption of the cylindrical type 
were: The extreme difficulty of adequately accommodating one coil of 
big section on each pole of two-pole machines running at 3,000 revs. per 
min., the carly trouble due to field coils * working ” and throwing the 
rotor out of balance (this had since been overcome), the difficulty in 
machines of very great axial length of obtaining enough ventilation com- 
bined with security of the coils in the centre, which was now being over- 
come, and the great amount of expensive machinery necessary, which 
was being reduced with progressing experience. Against that, however, 
had to be set the smaller weight, smaller length of turn, shorter distance 
between the bearings, greater accessibility and lower cost, points so im- 


portant as to lead him to the conclusion that the salient pole type was, 


likely to hold the field ultimately, except in the case of bipolar machines 
and alternators of extreme axial length. 
circuiting of large generators, he preferred external choking coils. 

Dr. W. E. SUMPNER (communicated) considered that one of the most 
interesting point in the Papers were the tests relating to the behaviour of 
the exciting current under various conditions. He did not agree with the 
remarks on the capacity current. The curve (Fig. 6) showed certain 
ripples which were attributed to the capacity of the coils, but it seemed to 
him that they were more likely due to rapid changes in the self-induction 
or E.M.F. caused by the movement of the pole with reference to the slots. 
А capacity of only 0-028 mfd. could not cause any appreciable change 
in the heavy short-circuit current, unless the alteration of potential was 
assumed to be instantaneous ; and even in that case the capacity current 
would not traverse the coils, but the path of the short-circuit. 

Mr. J. C. MACFARLANE (communicated) said it was assumed in the 
Paper that the armature reaction at the moment of short-circuit would 
only create a cross- magnetising effect. That, however, could not actually 
be the case, as it would appear that in all cases in practice there must be 
a certain amount of lag at the moment of and during short-circuit. 
Thus the armature demagnetised the field to some extent, and although 
the action might be largely damped out by the eddy currents in the poles 
and exciting windings, there must be some diminution in the field in 
order to create the eddy currents. It was, therefore, surprising that the 
instantaneous currents were as large as indicated by the diagrams. The 
forces acting on the stator end windings were in all probability due as 
much to the actual stray fluxes from the main field path as to the field 
produced by their own currents. It had been suggested that the end 
shields protecting the end windings had some effect in diminishing the 
mechanical distortion due to short-circuits, and it would be interesting 
to know the author's experience in that matter, and also in what direction 
the bending took place. With regard to the possible rise in voltage when 
a continuous-current circuit-breaker opened under a heavy current, es 
the author stated, it was very difficult to produce those high voltages 
experimentally, but it was just about as difficult to get rid of them when 
they did occur in practice. It was most desirable to elucidate what 
conditions of arc, capacity and self-induction caused those dangerous 
voltages, as in all probability a considerable number of cases of machines 
flashing over might be due to that. With regard to the other Paper, he 


times that of a plain core. 
cylindrical type rotor was that a field form approximating very nearly 
to sinusoidal could be obtained. He thought it was possible to obtain an 
exact sinusoidal distribution of the flux along the polar arc by spacing 


As to the Paper on short-. 


plain core, as it would be easy to raise the circumferential surface to four 
Probably the greatest advantage of the 


the slots, or by distributing the turns along the polar face according to 
the sine function. Slight departures from the sinusoidal flux wave form 
would be greatly reduced in the voltage wave form, due to the action of 
the phase belt, and, if star connected, a large number of the harmonies 
were naturally eliminated. For machines supplying capacity loads the 
above consideration was of considerable importance. 

Mr. A. G. ELLIS (communicated) mentioned that he had had some 
experience with the type of rotor shown in Fig. 5 of the Paper, the prin- 
cipal advantage of which was its extreme simplicity. As each of the 
pole elements was of circular section, there was no lateral.component 
of the centrifugal force of the copper on the sides of the poles which could 
produce bulging. That dispensed at once with the need for any angle 
brackets or wedges between the poles. "This left more room available for 
the copper and a clear space for ventilation. The latter was further en- 
hanced by the large spaces between the poles at the centre of the machine, 
and by providing a wide duct in the stator at the centre a better air 
cireulation could be obtained than was possible with a long cylindrical 
drum having a number of small ducts fed from lateral tunnels. With 
the circular pole type rotor it was possible to work at high current 
densities in the field copper, and, given good ventilation, he would 
question the statement that copper placed in slots could carry twice ав 
many ampere-turns per inch as copper wound in a coil 23 in. in thickness. 
The circular pole ty pe had one disadvantage—viz., that for a given stator 
bore the maximum diameter of the pole and the length of the armature 
core were practically at once determined, and thus there was only one 
natural rating corresponding to each diameter of stator bore. Re- 
garding pressure regulation, if one compared the salient pole type with 
the non-compensated cylindrical type, the former was more advan- 
tageous. In spite of the danger limit of saturation of the poles to which 
the author called attention, it had been his experience that high quality 
steel was so reliable magnetically that one could, without much risk, 
saturate the poles very highly and obtain a very flat curve. One could 
reach values for the saturation factor (as defined in Dr. Kloss's Paper) as 
high as 65 per cent., and it was practicable to work with a ratio of field 
to armature ampere-turns much lower than 2 for normal degrees of pres- 
sure regulation. With the cylindrical type the saturation curve does not 
bend over as in a machine with highly saturated poles. The authors 
figure of 1,000 ampere-conductors per inch seemed to him very high, and 
was certainly much higher than could be reached in a non-compensat 
machine. 

Mr. Mites WALKER, in reply, was glad that so many speakers had 
added useful data and shown so many pictures of armature-windings an 
field magnets. He thanked Prof. Thompson for pointing out the m- 
correct use of the term “ form factor." We were really in need of a term 
which would express the ratio between the maximum value and the 
virtual value of an E.M.F. wave form. Perhaps Prof. Thompson woul 
give us an apt expression which would become standard as many of M 
terms had already become. The term“ output " had been purposely 
used in order to emphasise the fact that just as there was a limit to the 
output of an armature, so with an alternator furnished with a given field- 
magnet and run at a certain speed there was a certain k. v. a. at a certa 
power factor which could not be exceeded by reason of the limits fix 
by the two factors considered in the Paper. Mr. Hobart's experiments 
were very interesting. It was possible that the laminated pole shee ? 
which he spoke prevented the creation of a very heavy eddy current in Ule 
pole. This eddy current was necessary in order to produce the curious 
decrease in the exciting current described in the Paper. Mr. Cooper? 
remarks were very much to the point, because the critical speed at whic 
vibration occurred was a most important consideration in the design. 9? 


5 


—- ce —— — 


— — e — A— — 


FFF Ä ˙³·¹Ü¹Üw⁰uͤ̃ эл 7l!, E MN ЧА 


* 


THE ELECTRICIAN, MARCH 25, 1910. 


989 


often determined whether a certain machine could or could not be run 
successfully. In reply to Mr. Law, the 5,500 kw. generator was short- 
cireuited at voltages up to 7,000 volts, and as the machine had been 
designed for particularly good regulation the shock to the old-fashioned 
winding was getting too near the danger point, and besides, the shocks 
to the whole machine, turbine, shaft and even bedplate were becoming 
dangerous. On later machines the short-circuiting was carried out at. 
full pressure, and the windings fitted with the recent forms of bracing 
withstood the tests without any injury. As to Mr. Rider's remarks, the 
maximum forces on the coils did not occur at the same instant as the field 
magnet received its sudden check. If the alternator were short-circuited 
at a particular instant, one might get very great forces tending to stop 
the magnet, while the forces on the windings were only about one quarter 
of what they would have been if the short-circuit had occurred 180th of a 
second later. Though the clamps in Fig. 19 might look unnecessarily 
strong, it had been found by actual experiment that if the number ot 
clamps was halved a certain amount of bending occurred between the 
coils. It was true that the salient pole acted as a very effective fan; on 
the other hand, there was no practical difficulty with the cylindrical type 
in getting as much air as was required. It was true that the cylindrical 
type of field had a rather greater length of mean turn around a pole of 
given section. That tended to increase the exciting energy ; but it did 
not matter much whether the exciting energy amounted to $ per cent. 
instead of } per cent., particularly if the regulation was better. As to 
parallel running between a compensated alternator and uncompensated 
alternators. Experience showed that this was quite satisfactory. The 
compensated machine tended to take more than its share of the wattless 
component of the load, and thus helped the regulation of the other 
generators. The dissymmetry of the very interesting curves shown by 
Mr. Rayner was, of course, due to the “ switching on " effect, described in 
the Paper. The ripples appeared to be due to some cause which persisted 
after the switching, because their amplitude seemed to be undiminished 
after the main waves had died down. They might be due to higher 
harmonics in the E.M.F. wave form, such as might arise from open slots, 
and the existence in the circuit of the particular values of self-induction 
and capacity as would cause resonance with the higher harmonics. He 
was much interested in Mr. Turner's slides. and thought very highly of 
the A.E.G. rotor. It was constructed on the best theoretical lines and 
gave machines of large output at very high speeds. He believed that as 
soon as the consulting engineer was satisfied that these big outputs could 
be obtained with a machine of sound mechanical construction, he would no 
longer be opposed to the high speed. We would soon have very big 
generators at very high speeds, because they could be built, and the 
turbine designer wanted them. Mr. Partridge’s suggestion of putting a 
choke coil in circuit with an alternator was a sound one. It had been 
employed many years арс to help the parallel running of alternators of low 
self-induction, and would certainly help to cut down the current in case of 
a short-circuit. It. however, would be very difficult to make a circuit- 
breaker which would switch in the choke coil in time to save the armature. 
As far as one could see, the coil would have to be in circuit all the time. 


RECENT DEVELOPMENTS IN THE MEASUREMENT 
: OF LIGHT AND ILLUMINATION. 


At the meeting of the Illuminating Engineering Society, 
which was held on Tuesday, March 8th, a very interesting 
discussion took place on the above subject. We give an 
account of this below :— 


Prof. SiLVANUS P. THompson (the president) opened the discussion, 
and remarked that they intended that evening to devote themselves 
rather to a discussion of the methods than to the results, and that it was 
the intention of the council that at the meeting next month they should 
discuss the results. 

Prof. Thompson then gave a general account of photometers and the 
principles involved, illustrating his remarks by an experimental demon- 
stration. 

Prof. A. G. VERNoN Harcovrt said that the question of the comparison 
of lights of different colours had been attempted in various ways. A 
plan which gave good results was that of Sir Wm. Abney, in which the 
movements made with the photometer head were rapid, corresponding 
to some extent with the flicker arrangement, presenting alternately at 
short intervals the bluer light and the redder light ; thus it was possible 
to form & judgment of the relative illumination of the two much better 
than could be formed by a gradual adjustment of the distances. At one 
time he was asked by the Board of Trade to take part in estimating the 
amount of light which was given by lighthouses with different illuminants. 
The experiments were conducted on a set of three lighthouses on the 
South Foreland, one of which gave light by oil lamps, another by gas 
lamps, and the third by an electric arc, the carbons of which were 1] in. 
in diameter. The lighthouses were placed in a straight line, and at a dis- 
tance of something like 30 yds. or 40 yds. one from another. For 
measuring the light which those gave there was used, for want of a better, 
a small lamp that he had contrived giving a light of 1 c.p. It was a 
Pentane lamp, and the lights were very different in colour, especially, of 
course, the arc light. Yet he found that even inexperienced men were 
able to make satisfactory comparisons when using a star-shaped '' spot," 
when they judged simply by the distinctness of the pattern. 

Prof. J. А. FLEMING (University College, London) spoke of the subject 


of primary and secondary standards of light. In spite of the enormous 
amount of work done upon standards of light, he ventured to think that 
they could hardly consider that the primary standard was in a satis- 
factory condition. "There were three national standards at the present 
time—the Pentane standard, the Hefner standard and the Bougie décimale. 
Ап enormous amount of labour had been spent in determining the ratio 
of those standards, but they all laboured under similar disadvantages. 
The light varied in à most marked way with atmospheric conditions, and 
with other minute circumstances, which made differences that were not 
small Those differences were not discovered until comparisons were 
made with electric lamps. What astonished him most was that in our 
great institutions, like the National Physical Laboratory, they began 
their researches by comparing with incandescent lamps to determine 
how much the Pentane lamp varied with the atmospheric moisture, 
pressure and other factors, and, having determined this, they threw aside 
the incandescent lamp and accepted the Pentane as a standard. He 
thought that insufficient work had been done on the subject of the 
platinum standard of light. The only work that had been done was that 
by Violle, in France, and Petavel, in England. He admitted that it was 
а difficult standard to use, but the national institutions were established 
to do expensive and difficult work. What would one say if every country 
had its own unit of resistance ? They had agreed upon an international 
standard of resistance, and he thought the time was rapidly approaching 
when an actual international standard of light ought to be considered. 
There was nothing во suitable as platinum taken at its freezing point for 
a primary standard, and there was nothing superior to the large bulb 
incandescent lamp, properly aged and prepared, as first introduced and 
used by himself, as the secondary standard. He thought it was of the 
greatest importance that researches should be conducted to obtain, if 
possible, an international standard of light, to take the place of the flame 
standards, and independent of all those qualities which made the flame 
standard so variable. 

Mr. A. P. TROTTER confined his remarks to the first of the queries which 
had been circulated—viz., as to whether the courses of instruction and 
experimental facilities at technical colleges and scientific institutions 
were adequate. Some 2} years ago he began preparing a series of 
articles, and for that reason he wanted to see what was going on. He 
therefore visited photometric establishments of three kinds; the photo- 
metrical testing rooms of various engineering works, the testing rooms 


of lamp manufacturers, and the laboratories of technical colleges, and 


he was amazed at the antiquated and limited apparatus whieh he found 
in the teaching laboratories. The teaching of photometry, of course, 
fell into two classes, the science and the art; but it seemed likely to fall 
between two stools in the technical colleges—viz., between the stools of 
physies and engineering. He thought that engineering ought to be 
taught as specialised physics. However, even as physics, the branch of 
photometry was most lamentably treated. He also did not know a 
single text-book in the English language, including translations, in which 
the Bunsen photometer was not inaccurately described. Another 
mistake was that of putting up photometers without suitable screen- 
ing. which was a vital part of photometry. In the laboratories he had 
seen there had either been apparatus 20 or 30 years old—which was 
suitable in its time for testing gas—or else they went to the other ex- 
treme and only had the most expensive and highly accurate equipment, 
unsuitable for engineering purposes. Again, nearly all the laboratories 
had the old-fashioned idea of the two lamps fixed and the photometer 
head working backwards and forwards between. For educational pur- 
poses a laboratory should have a set of simple models of historical photo- 
meters of different kinds. 

Mr. С. C. ParERSON (National Physical Laboratory) thought Prof. 
Fleming ran down the pentane lamp rather severely. In spite of all 
imperfections, the pentane lamp served exceeding well for the present 
as a standard. One was able with care to reproduce the value of the 
candle from the pentane lamp to an accuracy of 0-2 per cent., and 
possibly + or — 0-1 per cent. They were faced with the problem of 
getting a standard that could be used, and a unit which would be accepted 
commercially. They had intended following up the work of Violle and 
Petavel at the National Physical Laboratory, but there was опе point 
which reduced the usefulness of the platinum standard, and that was 
the colour of the light. The colour of the molten platinum, which was 
freezing at about 1.710 or 1,720 deg. was a very red light indeed, and it 
seemed to him that that must rule it out of the sphere of useful 
photometry. 

The PresipENT here asked whether it was redder than the hefner. 

Mr. PaTerson replied that most probably it was, although he had not 
as yet made actual experiments, and that the hefner was redder than the 
pentane. He was second to none in his admiration of the usefulness of 
the electric standard, but they had to measure it in terms of some other 
standard before a value could be assigned to it at all. As to the colour 
problem, this was a physiological one, and must surely be based funda- 
mentally on some form of average value—i.e., one must get some“ eye“ 
which might be considered as the“ average eye." Не was not sure how 
that could be done on a really wide scale, but it was possible to get a 
number of people whose colour sight was just about normal and the 
mean of whose observations should approach closely to the true average. 
In order to see where we stood as regards this question, five sets of 
electric lamps had been taken, each set being run at a different effi- 
ciency, the difference in the efficiency of each set and the next being 
0-5 watt per candle-power. Thus there was only a small colour diffe- 
rence between any two adjacent sets in the series, and comparison was 
easy. The colour difficulty was reduced still further by the double 
comparison method," previously described by Dr. Fleming, a lamp for 
this purpose being used which was run at an efficiency midway between 
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the lamps to be compared, so that the colour difference was equivalent 
to only 0-25 watt per candle-power. In that way he had started with 
some of Dr. Fleming's lamps running at 4 to 4-5 watts per candle and 
stepped down to other sets running at 3} and 3 watts per candle-power 
and some metal lamps of 2 and 1-5 watts per candle-power. He took 
12 lamps for each of the classes, and set five or six observers to compare 
each of the lamps in one class with those of the next about six times. 
The work was tedious, but in that way he was able to get a value for 
one set of lamps in terms of another to an accuracy within 0-1 per cent. 
for each observer. It seemed to him that if they could get a number of 
observers comparing lamps in that way in the National Physical Labora- 
tory and the national laboratories of other countries, an accurate mea- 
surement ought to be obtained of white light in terms of, say, the 
Pentane or Hefner lamps. |The speaker showed two slides (Figs. 1 and 2) 
illustrating the kind of results obtained in two sets of comparisons. The 
work was still in progress, so that it was not possible to give any definite 
conclusions, but they served to show the order of accuracy obtainable 
in standardisation work where these colour differences were involved. 
and illustrated a method which promised well to put the question of 
high efficiency electric sub-standards on a satisfactory basis, and should 
also prove of use in supplying standards for use in the testing of gas 
mantles, arc lamps and other high efficiency sources where the colour 
difference was at present a difficulty. | 
Figs. 1 and 2 show the results of the photometric comparison by four 
observers of three sets of sub-standards differing from each other in 
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better method to others. In all the photometers described, one used the 
principle of light being reflected from a white mat surface. Now, there 
was no reason why that principle should not be used twice over in a 
photometric measurement, as for instance was done in connection 
with the Ulbricht globe. He used it, not by means of a globe surround. 
ing the light, but in a simpler manner by means of the surface of a white 
sheet of drawing paper, which gave a diffused light, and was used in such 
a way that the light received from it in the photometer was a measure of 
the mean spherical candle-power of the arc light. The paper was а 
vertical strip of varying width, so shaped as to compensate for errors 
due to different distances from the source, thus the more distant parts 
were made larger in the horizontal direction. "There were some difficulties 
to be surmounted, but he managed to get good results. The determina- 
tion of mean spherical candle-power was important, but if it was to be 
done commercially it must be done by a single measurement. 

Mr. W. LiBERTY (city gas inspector for the City of London) said that 
he was looking forward to thc time when they would have some stan- 
dard photometcr. Such a wide range of photomcters only confused 
matters. With a standard photometer morc reliability would be 
attached to the work. 

Prof. J. T. Morris (East London College) cited his own experiences in 
working various photometers. He considered that the grease spot photo- 
meter was as satisfactory as any of thc others. He got just as good results 
with a well made grease spot as he did with the Lummer Brodhum photo- 
meter, but the grease spot must be well made. With regard to 
obtaining polar curves of arc lamps, it was of little use to 
measure the candle-power of a lamp in different directions 
by single observations in order to obtain the mean 
spherical candle- power; a number of observations had 
of them taken. He showed 
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efficiency. Each dot represents one day's observation on a lamp by one | & number of slides, one of which illustrated the distribution for 


observer. The numbers of thelamps are given in the left-hand column 
and the initials of the observers at the bottom of the diagram. 

Dr. W. E. Sumpner (Municipal Technical School, Birmingham) con- 
fined his remarks to the question as to what were the best modern 
methods of obtaining the polar curves of light distribution, and of 
measuring the mean spherical candle- power of different sources. This hc 
considered very important. That question scemed to him to be divided 
into two parts—viz., what it was best to do in reference to (1) glow lampa 
and (2) are lamps. With reference to both, the general law of the 
distribution of light had been worked out by Dr. Fleming for the glow 
lamp, and by Mr. Trotter for the arc lamp. But in practice it was a 
difficult matter to get the mean spherical candle-power. It was com- 
paratively easy in the case of glow lamps, and he thought the best way 
of defining the candle-power of a glow lamp was by its candle- power in 
a direction at right angles to the filaments. This was an easy measure- 
ment to make, and from it the mean spherical candle-power could be 
obtained by multiplying by a factor, about 0:8, which was almost the 
same for all glow lamps. With the light of arc lamps it was a different 
matter. "There one had to deal with a distribution which varied in a very 
complicated sort of way, and with а quantity which was not constant in 
itself. There were few arc lamps that remained constant for more than а 
second, and although elaborate methods had been devised for measuring 
the candle-power of arc lamps in different directions he ventured to 
think that not many people would actually work them out, because the 
process was tedious and the result rarely if ever accurate. Unless some 
method could be devised for measuring by a single test the mcan spherical 
candle-power, he did not think it would often be measured. He men- 
tioned a way he had tried to get the mean spherical candle-power of arc 
lamps some years ago, before he heard of the Ulbricht globe. This gave 
the mean spherical candle.power in a single measurement. He men- 
tioned his method simply because he thought that it might suggest a 


one of the high-pressure single Keith inverted gas lamps, on which a 
number of observations were made, and he found that the intensity of 
tke beam was steadier for sudden fluctuations than it was with an arc 
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lamp. From a series of observations made on a hand-worked А 
got the mean spherical candle- power to an accuracy of 3 per cent. 

was not the casc, however, when one came to the lamp itself, as regula- 
tion took place at intervals. The flame carbons, which had been %0 
largely used were not capable of giving such constancy of results. He 
showed a slide giving the results of a test given by a certain form 9 
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lamp. That lamp was tested next day and there was a great diversity 
in the results. Another result on an alternating circuit showed a very 
wide diveraity, and with the enclosed flame arc of the Jandus type а 
still greater diversity of the observations was obtained. The р 
that he used for obtaining the polar curves of arc lamps consisted of two 
plane oval-shaped mirrors, the position of which could be varied во as to 
reflect th^ light at any angle into the photometer. (These are shown in 
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Fig. 3 with the lamp unshielded, whereas in Fig. 4 the lamp is shielded, 
and the effect shown as seen from the photometer.) Two advantages 
arose out of this arrangement: firstly, the arc lamp was fixed in one 
position throughout the test, and secondly the sum of two beams was 
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obtained taken from opposite sides of the lamp. Fig. 5 showed the 
results obtained with a direct-current open arc, and Fig. 6 the results 
with a direct-current flame arc lamp. 

Mr. J. S. Dow referred to some correspondence he had received. The 
first person he quoted was Dr. Stockhausen, who said that in German 
colleges they had not got as good photometrical equipments as he would 
like. Things were rapidly improving, however, and he thought very soon 
there would be a very good equipment. As to the question of sensitive- 
ness of photometers, he pointed out how that differed very much with 
different individuals. There were two main features affecting it, one the 
adaptation of the eye and the other the effect of stray light. Therefore 
it was always necessary to put some sort of box round the photometer, 
or else the results would be affected. Mr. Dow next quoted from Dr. 
Clayton Sharp, who referred mainly to the value of the globe photometer, 
which had been used in the United States to some extent, especially in 
testing unsteady sources of light. He also spoke of the need for agree- 
ment on photometrical terms and quantities. 


HETEROCHROMATIC PHOTOMETRY.* 


BY D. E. RICE. 


It is generally agrcod that heterochromatic photometry affords 
certain practical ditticulties of which up to the present time no satis- 
factory solution has been reached. The source of these difficulties, 
as is well known, is largely psychological, and lics in the fact that 
in undertaking to judge the relative brightness of two sources of 
light of different colours by direct methods of comparison one is 
compelled, whether consciously or unconsciously, to make use of a 
double standard of judgment. | 

It is à well-known fact that the colours in the lower part of the 
spectrum, the reds and yellows, produce an impression of greater 
warmth or “liveliness” than the hues of shorter wave-length, and 
this impression one is disposed to interpret in terms of brightness. 
It would seem that in comparing luminous fields of different colours 
with respect to their brightness value alone, one must in some way 
eliminate the factor of colour from his judgment and at the same time 
preserve the full effect of the brightness element. An attempt to 
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do this has been made by the writer in a series of experiments which 
he is carrying on at the present time in the psychological department 
of Columbia University. The results of certain, preliminary obser- 
vations are given herewith for the reason that the method employed 
seems to the writer to afford a satisfactory and accurate means of 
comparing the brightness value of different colours. 

The method employed is based on the assumption that the sensa- 
tion of flicker results from the rapid alternate presentation to the 
eye of two fields which differ in brightness, and that this sensation 
will be the same whether the two fields present the same or different 
colours. Notwithstanding any a priori objections which may be 
raised against this assumption, its validity seems to be supported by 
certain parts of this study, as will be pointed out later on. 

The apparatus used is an adaptation of the flicker photometer as 
originally designed by Prof. Ogden Rood and improved by the late 
Prof. Tufts, of Columbia University. The essential parts of the photo- 
meter are contained in a cubical box, approximately 8 in. side, 
mounted on an ordinary photometrical bench. Light from the two 
lamps to be compared. enters the box on either side through aper- 
tures 2 in. in diameter, and falls upon two vertical planes which are 
inclined to each other at a fixed angle of 90 deg. These two planes 
are permanently fastened together in the form of a wedge, with the 
edge directed to the front of the photometer (see diagram herewith). 
On the two planes of the wedge slots are arranged for holding sheets 
of paper, either pure white or coloured. Ву allowing the edge of 
the paper on one side to project a little beyond theexact edge of the 
wedge, the edge of the paper on the other side will be concealed, 
thus forming a very keen line of division between the two planes. 

If the photometer is to be used in the ordinary way—that is, to 
measure the relative brightness of the two lights of the same colour 
—sheets of white paper cut from the same piece are inserted in both 
sides of the wedge. When, however, it is desired to measure the 
relative brightness of different colours, the chosen colours may be 
inserted successively on"one side and compared with the white on the 
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other side, or one colour may be placed on one side апа another 
colour on the other side. The wedge is viewed from the front 
through a brass tube about 9 in. long and 0:75 in. in diameter. The 
axis of this tube lies along the line which bisects the angle formed 
by the two planes of the wedge. At the outer or eye end of the tube 
and at certain pointe along its length are inserted diaphragms by 
means of which the opening is stopped down to about 0°25 in., thus 
preventing reflection from the inner surface of the tube. Into the 
inner end of this tube, which is about 3in. away from the edge of 
the wedge, is inserted а small 10 deg. prism, by means of which the 
rays of light coming from the wedge are refracted on their way to 
the eye. The inner end of the tube which carries the prism is cepa- 
ble of rotation, and in consequence of this rotation the two planes 
of the wedge occupy the field of vision alternately in varying pro- 
portions from totality to zero, The line of division between the two 
planes is seen to move across the field from right to lcft and vice 
versa. The rotation of the prism is accomplished bv means of an 
electric motor, the speed of which may be varied within desired 
limits. A hood protects the eye of th» observer from ex- 
traneous light, and this hood. is capable of being moved from side 
to side so that either eye may be used. The lights used were two 
carbon filament lamps of nominally 16 c.p. placed on the same cir- 
cuit, their voltages being capable of independent variation. The 
method of procedure was as follows: White papers were first inserted 
in both planes of th» wedge, and the lamp to the right, which was 
to remain fixed, was placed at a determined distance from the centre 
of the wedge, say, 150cm. The variable-position lamp was then 
placed at the same distance and the prism was set in rotation, the 
proper speed being determined by observation. By moving the 
variable-position lamp first far enough away to produce a distinct 
flicker and then moving it up closer until a flicker was again pro- 
duced, a point could finally be obtained, midway between tho 
extremes, at which the flicker was reduced to the minimum or dis- 
appeared completely. The mean of 10 readings was taken as the 
distance for the variable-position lamp. If this did not coincide 
with the distance of the other lamp, the voltage of either lamp was 


changed and the process repeated until the correct distance was 
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Table J.— Coniparison of Colours. 
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Dis- Average | Dis- Average | Dis- | Average 
— tance. , deviation | tance. | deviation | tance. | deviation 
cm. percent. | cm. | percent. | cm. per cent. 
White . 1500 | 100:0 | 601. 
Red ..... 886 0:56 585 0:45 457 068 
Orange.] 1142 | 044 75:8 0 65 567 | 066 
Yellow 1453 , 051 96:7 0:38 725 | 04 
Green 88:5 0:56 587 0:88 440 ; 057 
Blue 60:2 0:41 40:0 0:31 29:9 | 042 
Violet 55:0 0:47 35˙1 0˙72 261 | 0:48 
Table II.— Comparative Brightness Values. 
— 150 em. | 100 cm. | 75cm. | Average. 
7 1000 | 1000 | 1000 100-0 
ү с ао и 318 54:2 3:9 5435 
Отаев арна 597 574 57:2 581 
Nells. 8 |. 958 93:5 934 93:6 
Gee... 8 548 344 544 54:5 
Blue 161 16:0 15:9 16:0 
Wee... 8 12˙5 12˙3 12˙1 12:3 
Table III.—Comparison of Colours. 
= |. IE ERGO eee Ss Кар с р A We e P т 
$4 2 82 8 2 
25 „ 2g „ „% НН 45 
Qo ES 85 5 2 eeu ĩ ò̃ CC 
= moo pae | Suy IE E Le LO E о eom 
ёа |28 8 „ 5E 3E E 
S бв |5 38 5.858 8 ЕЕ 8 8 
< ! 2 с | < 35s | Og » d 
Red ...... 890| O14 | .. — .. | 890 042 | 352| ... |352 
Orange 115°5 | 044 |1150 032 1152 054 | 593 | 588 590 
Yellow . . 146.3 | 041 |1453 ' 0°34 |1452 | 0:34 | 951 | 93:7 (93577 
Green | 891 070| 891 076 | 83:2 | 056 | 353 | 353 357 
Blue 614 061 | 615 087; 608 | 1:25 | 16:7 168 |154 
Violet M A" 0:48 ; 122 


ascertained. The same procedure was repeated with the lamps at 
100 em. and at 75cm. until it was absolutely certain that the vol- 
tages of the two lamps were such that they produced the same inten- 
sitics of illumination at the same distance. Having secured in this 
way a satisfactory balance of the lamps, a sheet of red paper was 
substituted for the sheet of white on the left side of the wedge, and 
observations taken, as before, at 150 cm., 100 cm. and 75cm. In 
this way each of the following colours, chosen from the Hering stan- 
dard series—red., orange, yellow, green, blue and violet—was com- 
pared with white and its brightness value determined in terms of 
white. 

After each of the colours had been balanced against white, the 
separate colours were balanced against each other. For each colour 
placed on the right side the lamp was set at the distance determined 
for that colour when balanced against white; thus, the red was set 
at its distance of 88-6 em. The distances for the other colours should 
then approximate their distances when set against white. Table III. 
indicates how close these distances were. It will be observed that 
green when balanced against red shows no higher percentage of 
average deviation in the readings than when it is balanced against 
its own colour. In each case the average deviation, which measures 
the variability of the series of observation, is 07 per cent. This 
means that with this form of the flicker method the complementary 
colours, red and green, can be compared. with each other with just 
as little variability in the observations as when green is balanced 
against green. 

One table given by the author shows that it is comparatively 
easy, even for inexperienced observers, to secure fairly concordant 
results, Table I., herewith, shows the distances of the different 
colours when compared with white at the distance given at the top 
of the column, followed by the average deviation in per cent. of the 
total distance. "l'able II. shows the comparative brightness values 
of the different colours as determined at different distances, on the 
basis of a value of 100 assigned to white. The intensities of illumi- 
nation used in this series of observations ranged from approximately 
26 metre-candles to 6:5 metre-candles. "This range could easily be 
extended. The fact that the values obtained from the lowest and 
the highest intensities are so close together indicates that at least 
within these limits the observations are little influenced by the Pur- 
kinje phenomenon. Neither, as might be supposed. does the flicker- 
ing of the field produce any noticeable degree of fatigue of the eye. 
The writer proposes to continue these experiments with the substi- 
tution of coloured electric bulbs for the coloured papers, and to use 
pure spectral colours. 


EASTERN TELEGRAPH SCHOOLS ATHLETIC CLUB. 


The eighth annual dinner of the Eastern Telegraph Schools Athletic 
Club took place on Tuesday evening, under the presidency of Sir 
John Wolfe Barry, K.C.B., F.R.S. The company numbered nearly 150. 

A report will appear in our next issue. 


LEGAL INTELLIGENCE. 


— — 


Alleged Breach of Contract. 


Ir tlie High Court, before Mr. Justice Ridley, on Tuesday, Mr. James 
Tedd, as receiver and manager of the Auto-Claw Co. (Ltd.), brought an 
action against Messrs. H. A. Jackson & Co.. manufacturing electrical 
engineers, Caxton Works, Salford, for £106. 15s. 6d., alleged balance of 
purchase price of switches and other electric light fittings. 

The defence was that the switches were not according to order, and 
defendants counterclaimed for non- delivery of the goods. 

In the end judgment was given for plaintiff for £100. 1s. 3d. and costs. 


S. Davis & Co. v. Broughton. 


In the City of London Court, on Tuesday, before his Honour Judge 
Rentoul, K. C., an action was brought by Messrs. S. Davis & Co., of St. 
Swithin's-lane, London, E.C., to recover £3 from Mr. H. H. Broughton, 
of Brighton: which they said had been obtained by defendant from them 
by false pretences in supplying certain literary articles about electrical 
matters and which, they alleged, were not original at all. Defendant's 
solicitor suggested at the outset that if plaintiffs had anything to com- 
plain of—and they had not—obtaining money by false pretences was 
not a matter for the County Court. 

Plaintiffs’ solicitor stated that in November last year defendant saw 
Mr. Davis (one of the plaintiffs) and agreed to supply them with certain 
tables and articles which they were going to insert in a guide book which 
they were about to publish. Defendant said he would do the work, but 
that he could not supply the work under а month as it would require a 
lot of thought. Defendant required to be paid a special rate of 15s. per 
page, and that was agreed to and paid by plaintiffs. When the matter 
was supplied it was discovered that the tables had been taken partly 
from a catalogue issued by an electrical engineering firm. — Therefore, 
plaintiffs now demanded the return of their money. 

Defendant's solicitor said plaintiffs had absolutely nothing to com- 
plain of. All the articles which defendant supplied were original. but 
some tables which he sent to plaintiffs appeared in the columns of THE 
ELECTRICIAN for July 10, 1908. Defendant clearly wrote at the bottom 
of the tables an acknowledgment that they had come from THE ELEC- 
TRICIAN of July 10, 1908. and they were so sent to plaintiffs, who, how- 
ever, in publishing the tables in their guide simply put up in the corner 
of them the word“ Mountain " and had themselves eliminated the refer- 
ence to THE ELECTRICIAN. 

Plaintiffs’ solicitor said that was quite untrue, and that it was defen- 
dant who had sent the tables in with the word * Mountain“ on them. 
They took the word Mountain to be a part of the tables, and had no 
idea that they had been taken from ТнЕ ELECTRICIAN or any other 
journal. | 

Judge RENTOUL said plaintiffs had made a very serious charge against 
defendant. | 

Defendant's solicitor desired to add that Mr. Mountain, in preparing 
the tables, had probably incurred considerable expense, and it was idle 
to suggest that defendant would have undertaken to supply plaintiffs 
with original tables such as they dealt with for £3 or any such small sum. 

Judge RENTOUL said there was no proof on plaintiffs’ part that 
defendant had been guilty of any false pretence. It might be that 
plaintiffs were in the right, but there was no proof of it. Assuming 
the tables to have been lifted, seven-eights of the copy was orgiinal. 
Therefore, judgment must be given for defendant, with costs. 


Wm. Smith v. Archibald Russell (Ltd.) 


In the Second Division of the Court. of Session (Edinburgh) last week 
judgment was delivered in an appeal from the Sheriff Court at Glasgow 
by pursuer, who sued for £500 damages for the death of his son William, 
who met his death in defenders’ No. 4 pit at Polmaise, near Stirling. 
Deceased’s duties included the looking after of the electrical installation 
underground. On Dec. 19, 1907, he went to the switchboard to switeh 
off the current and received a shock which killed him. It was averred 
that the switching gear was not. properly protected. Defenders denied 
this, and said the occurrence was an accident for which they were not 
responsible. 

Nheritf-Substitute Welsh allowed a proof, and pursuer then appealed 
to the Court of Session for jury trial, but they also ordered proof. Upon 
the evidence, the Second Division found that the death was caused by 
electric shock; that by leakage the switch had become live; that 
deceased would not have received a shock but for the fact that the plant 
was not properly earthed; and that, therefore, defenders were respon- 
sible. They awarded £75 and expenses, 
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PARLIAMENTARY INTELLIGENCE. 
London Electric Railway Amalgamation Bill.—A Select Com- 


mittee of the House of Lords, composed of Lord Lamington (chairman), 
Earl Sondes, Viscount Hood, Lord Zouche of Haryngworth and Lord 
Monson, has been appointed to consider the following Bills :—London 
Electric Railway Amalgamation, Baker Street & Waterloo Railway, 
Charing Cross, Euston & Hampstead Railway, the Metropolitan & District 
Railway, and the Metropolitan Railway Bills. The Committee will meet 
on April 6. 

London Electric Supply Bill.—In the House of Commons on 
Tuesday Mr. Tennant moved the second reading of this bill and explained 
that there were five companies in regard to which it had been impossible 
to give the powers conferred by the London Electric Lighting Act, 1908, 
and to make the London County Council the purchasing authority. 

Sir F. BANBURY, who said the bill had come on unexpectedly, moved 
the adjournment of the debate. 

The motion was agreed to. 

Military Camp Lighting.—In the House of Commons on Thursday 
last Mr. Haldane stated, in reply to a question by Mr. Salter regarding 
the proposed extension of the War Office electric supply cables to the 
camps at Deepcut, Blackdown and Ewshott, that the distance to Deep- 
cut was 51 miles, with a further ) mile to Blackdown, and the distance 
to Ewshott was 3} miles. The question of using the gas supply from 
Aldershot had been considered, and it had been decided that it would be 
more economical to extend the War Department electric light installa- 
tion, which will also prove a more satisfactory illuminant. The Alder- 
shot Gas Co. tendered, but their price was presumably confidential. The 
cost of the electric lighting was an estimate and could not at present be 
disclosed. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


APPOINTMENTS VACANT AND FILLED. 


А manager is required for incandescent electric lamp works. See 
an advertisement. 

A draughtsman, with shop experience, is wanted in an electrical 
engineer's office ncar Manchester. See advertisement. 

A leading electrical engineering firm in the country require a 
foreman of the winding department. Sce advertisement. 


Battersea (London) Council received 122 applications for the 
position of commercial assistant to the clectricity department at £2 
a week, with commission, and Mr. С. W. Woodhead has been 
appointed. 


Argentina.—The ‘‘ Revicw of the River Plate“ states that in 1909 
the tramway companies in Buenos Ayres carried 281,712,392 
passengers (all on the electric tramways except 131,970), compared 
with 254,780.577 in 1908. 

The receipts of the Anglo-Agentine Co. (in m/n) in 1909 were 
$23,772.017 (against $22,435,894 in 1908), those of the Lacroze Tram- 
ways of Buenos Ayres $3,355,159 ($2.578,394), Electricos del Sud 
$157,964 ($128,124) and Puerto y Cuidad de Buenos Ayres $432,239 
($76,864). 

The output of energy of the Cia. Alemana Transatlantica de Electri- 
cidad during the year was 35,036,609 (compared with 28,105,003) units 
for lighting, 12,661,971 (10,513,438) for power and 50,229,307 (46,359,306) 
for traction. 

Rosario Municipality have ordered 300 arc lamps from Germany for 
strect lighting. 

Santa Fe Municipality recently decided to invite tenders for a 60 
years’ concession for the electrification of their tramways and the erec- 
tion and equipment of electricity supply works for the northern part of 
the city. The City Council recently granted an electric tramway con- 
cession to Messrs. Colson, Brookhouse & Pyne, but it has been vetoed by 
the Mayor. 

Buenos Ayres City Council have announced their intention to impose 
a tax of 6 per cent. on the gross revenue of the telephone companies in 
the city. 

The Rosario Electric Tramway Co. has now 140 km. of line (about 
87 miles) and 160 motor and 40 trailer cars in use. The construction of 
No. 12 route, along the Avenida Belgrano to the outskirts of the Sala- 
dillo, is to be put in hand this year. 

Ап electricity supply company has been formed at Giles (Buenos Аугев 
Province). 

The conversion to electric traction of the Tranvia Urbano Municipal, 
in La plata, will shortly be commenced. 

The new electricity works at Bragado will shortly commence supply. 

The construction of the United River Plate Telephone Co.'s line from 
Buenos Ayres to Mar del Plata, 440 km. (nearly 273 miles) in length, is 
now completed. It is stated that the cost was $650,000, paper. 

Colon Municipality have received two tenders for the erection and 
equipment of electricity works. 

F. Martinez de Hoz & Co. have applied to Buenos Ayres Municipal 
Council for а concession for an underground mono railway. 
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Olavarria Municipality have accepted the offer of Bramana & Co. for 
public lighting at $31 (m/n) per 8 ampere arc lamp per month. T 

The Argentine Legation in London are puichasing an electric con- 
veyor for the port of La Plata, at а cost not to exceed $6,200 gold, a 
tender by Perrier & Co., in response to an invitation, in April last, having 
been withdrawn. 

The Rosario electric tramways carried 18,744, 542 passengers in 1909, 
compared with 14,985,681 in 1908. 

The Belgian Legation at Buenos Ayres state that а contract has been 
awarded to a private concern for the construction and working of electric 
tramways in the city of La Plata. 

Assessment of London Tramways.—The London County Council 
have been asked by some of the Metropolitan Borough Councils to 
convene а conference to consider the basis on which tramways should 
be assessed and. other matters incidental to the equitable rating of 
such undertakings. 

Australasia.— The first electric hoist in the Zeehan (Tasmania) 
mines (that of the Sunrise Synd.) is reported to be working admirably. 

Messrs. Whitton and Holmes, the departmental accountants to whom 
was entrusted an inquiry into the working of the toll system of charging 
for the Government telephone service, have stated, in a preliminary 
report, that in the Melbourne area the net profit was over £100,000, but 
in 1907-8 there was only a profit of about £4,000 and in 1908-9 there was 
a loss of about £7,000. The results in those two years they attributed 
entirely to the adoption of the measured rate system, and they further 
state that the work of recording the calls costs more than the revenue 
derived from the measured rate service. In some of the other States 
meters are in use for automatically registering calls and a similar system 


is provided for in the new Melbourne exchange. 


In the extensive Empire " match works recently opened by Bryant 
& May, Bell & Co. Proprietary (Ltd.) in Richmond, a suburb of Mel- 


. bourne, the equipment includes an electrically driven goods lift, measur- 


ing 10 ft. 3in. each way and manufactured by A. & P. Steven. The whole 
of the electrical plant was supplied by the General Electric Co. of Sweden, 
and includes 22 three-phase motors from 14 to 10 H.P. and one 7} H.P. 
single-phase motor. The wiring was done by Messrs. Sutherland & 
Ashman, Victorian agents of the General Electric Co. of Sweden. Some 


of the motors have to run at 1,400 revs. per min., while others work at 


from 30 to 200 revs. per min. The Electro- Dynamic Co. have supplied 
conduit piping and Mather & Platt an outfit of Grinell sprinklers. A 
transformer house has been erected at the side of the building. 

À motion to accept an offer by Kynoch & Co. (Melbourne) to erect 
electrical plant for lighting and power in Williamstown (Victoria) for 
£13,000 has been rejected by the Council. Coun. Chandler advocates 
the expenditure of £30,000 on a plant which, he says, would provide all 
the lighting they required and, in addition, a tramway and eight cars to 
communicate with Melbourne. 

Austrla-Hungary.—The authorities of Patzau (Bohemia) have 
decided to erect electricity works. 

Agram municipal authorities have decided to instal an additional 
1,600 H.P. steam turbine, new boilers and accessories, mains, &c., 
st a cost of 420,000 kronen (£17,500). 

Brighton.—Last week the Council rejected a proposal to adopt 3d. 
fares on one of the tramway routes. 


Bristol.— Instead of a 300 kw. converter a 500 kw. is to be obtained 
at an estimated cost of £1,925. | 


Burslem.— During the year ended Dec. 31 953,677 units were sold, 
compared with 584,994 in 1908; the revenue was £6,092, compared 
with £4,673. 

The cost of generation was £3,360 compared with £2,180, leaving a 
gross profit of £2,731, compared with £2,361. After deducting interest 
and repayment charges (£2,325), the net profit was £406 compared with 
£354. This is considered very satisfactory, as it is claimed that the 
electricity department is selling current at a lower average price per unit 
than any other undertaking in the district, if indeed, not the lowest in the 
United Kingdom. The undertaking, in common with other undertak- 
ings, has suffered from the introduction of the metal filament lamp. 
Unlike some other undertakings, the committee has not raised the price 
of electricity, but has relied upon the greater efforts of the department to 
obtain profitable consumers to counterbalance any reduced income due 
to the more efficient lamps. The average price worked out at 1-55d. 
per unit sold, against 1-9d. per unit in 1908, the lowest for any concern in 
the district. The generating costs were 0:844. per unit sold (against 
0-89d. in 1908), the lowest in the kingdom for a station with such a &mall 
output. The generating costs of the next lowest station in the district 
(Stoke) are 0-98d. per unit with an output of 693,367 units, and in Hanley 
1-34d. per unit with an output of 1,613,568 units. 


Cleethorpes.—The Council have resolved to defer the further con- 
sideration of electricity supply until June. and in the mcantime the 
L.G. Board will not proceed with the Council's application for sanc- 
tion to borrow £4,000. 

Croydon.—On the recommendation of the Finance committee, it 
has been decided to appropriate а surplus of £4,000 on the electricity 
undertaking to relief of rates, and thus avoid an increase in the 
general district rate. | 

Customs Duties.— Presidential proclamations have been issued 
extending the benefits of the U.S.A. minimum tariff to imports from 
the Channel Islands, the Isle of Man and the following British 
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colonies and foreign countries: Ascension, Bahamas, Barbados, 
Bermudas, British East Africa (including Zanzibar and Pemba), 
British Guiana, British Honduras, British New Guinea, British 
North Borneo, British Somaliland, Ceylon, Cyprus, Falkland Islends, 
Gibraltar, Jamaica (including Turk’s Island), Leeward Islands, 
Mauritius, St. Helena, Seychelles, Sokotra, Trinidad {and Tobago, 
Windward Islands, Argentine Republic, Brazil, Liberia, Mexico, 
Panama, Paraguay, Uruguay. | 

"Dowlais.—A Board of Trade inquiry was held here last Thursday 
by Mr. A. P. Trotter into the application by the Merthyr Electric 
Traction & Lighting Co. for consent to the use of overhead wires for 
supplying electricity in certain streets. The Dowlais Chamber of 
Trade and other ratepayers opposed on the ground that overhead 
wires in congested streets would be dangerous, unsightly and ob- 
structive to traffic. Merthyr Corporation had given their consent. 

Mr. THomas LLoyp, electrical engineer at the Dowlais Works, said that 
Messrs. Guest, Keen & Nettlefolds had had to alter an overhead system 
of electric lighting into an underground system, it having been found that, 
во far as overhead wires were concerned, the atmosphericiconditions of 
Dowlais were very bad in regard to corrosion and oxidisation. 

The Rev. Lr. M. WILLIAMus, rector of Dowlais, said it would be a 
serious matter for poles to be fixed in such narrow streets as George- 
street. 

Mr. JOHN GRIFFITH REES, past president of the Dowlais Chamber of 
Trade, declared that 95 per cent. of the inhabitants were against over- 
head wires. 


The INSPECTOR said that a good deal of the objections which had been 


raised had evidently been put forward from want of knowledge. He said 
that he would submit his report to the Board of Trade in due course. 


Dundalk.—An inquiry was recently held into the application of 
the Urban Council to borrow £20,000 for electricity supply works. 


Edinburgh.—On Monday the Electricity committee accepted 
estimates for machinery required in connection with the electric 
tramway line from Slateford-road to the new markets at Gorgie. The 
plant comprises a new generator, switchgear, &c., which will be 
erected at Dewar-place station, at a total cost of £1,400. 


Electric Lift at the Vatican.— Ап electric lift has been installed in the 
Vatican on the staircase designed by Michael Angelo, and has been 
constructed so аз to harmonise with the beautiful lines of this pro- 
duction of the master's genius. It is now possible to ascend to the 
dome of St. Peter's by lift. 


Electric Passenger Lifts.—Messrs. Smith, Major & Stevens have 
recently erected eight passenger lifts at the new London offices of the 
Morning Post newspaper. A similar automatic electric passenger 
lift was installed at the Hospital for Invalid Gentlewomen, Lisson- 
grove, London, and was one оѓ the items of interest at the opening 
of the hospital by the Prince and Princess of Wales a few days ago. 

This machine is up to date in every respect and will constitute a source 
of comfort to patients and nurses.: No attendant is required. On each 
floor served is an ordinary button push, momentary pressure of which 
will call the lift if it is not already in use by another passenger. When 
the lift cage arrives at the landing the door may be unlocked and opened 
and the cage entered. After entering the cage the landing door must 
be again closed and locked by the simple movement of a lever; if the 
door be not locked, the control circuit is interrupted and the cage cannot 
be moved. In the cage are placed a number of button pushes corres. 
ponding to the number of floors served. Momentary pressure of any 
button will send the cage to the corresponding floor, where it stops, and 
а door may be opened and the passenger can alight. A stop button is 
also provided to stop the cage if a wrong button has been pressed. When 
the lift is in use all the controlling buttons are dead, so interference with 
the passenger using the lift is impossible. No door can be unlocked or 
opened when the cage is not standing opposite that particular door. The 
action of locking a door simultaneously restores the electric circuit. 


Grimsby.— The borough electrical engineer (Mr. W. A. Vignoles) 
reported on Monday that there were now 790 consumers and 933 
services in connection with the electricity undertaking. 

The Electric Light committee have decided to replace the exist- 
ing street arc lamps with ‘‘ Jandus ” lamps. 


Harrogate.— The Corporation have decided to apply to the Board 
of Trade for sanction to the supply of electric current to certain 
districts outside the borough boundary. 

А proposal has been made by the Electric Lighting committee to 
convert the whole of the lamps in the streets now supplied with gas into 
electric lamps. 


Heston and Isleworth.— The total income of the electricity depart- 
ment for the year 1909 was £7,861 and the working expenses £3,733, 
leaving a gross profit of £4,128, against £3,652 in 1908. 

After payment of interest and repayment of principal (£3,687), there 
was a net profit of £441, against £80. The net capital expenditure was 
£49,862, against £46,475. 605,616 units were sold (204,947 for private 
and 172,398 for public lighting and 228,271 for power), against 507,485 in 
1908. "The units sold for power showed an increase of nearly 43,000, and 
for private lighting an increase of about 23,000, while there was a decrease 
of 18,200 units for public lighting. The total generating costs were 


0-84d. per unit, against 0-89d., and the total cost was 1-21d., against 
1:314. The maximum load was 405 kw., and the load factor 17-0 per 
cent., against 16:3 per cent. 


Inquest.—An inquest was held on Saturday on a youth named 
John Geo. Scott, who was found d»ad on the 17th inst. in the engine 
hous? of St. Hilda Colliery. | | 

From the evidence it appeared that deceased had during the last eight 
months been an electric motorman. At 9:20 o'clock on Thursday morn- 
ing Scott was found dead near a motor. ne 

WiLLIAM E. Cessrorp, electrician, said he examined the apparatus 
in the engine house and found the switch box door open. Nothing was 
wrong with the apparatus. He thought deceased must have opened the 
door and touched the " live” side of the switch. There would be no risk 
unless Scott put his hand into the switch box. When he began the work 
deceased was warned not to do 80, as it was dangerous. The voltage of 
the current was 3,000, and contact with apparatus conveying current at 
that voltage would probably prove fatal. "EE 

Medical evidence was to the effect that there were no external injuries 
or signs, and that death was probably due to“ electrocution.’ 

The jury returned a verdict that Scott was accidentally electrocuted. 


Indla.— The Board of Trade Journal" states that it has been 
decided to adopt electric lighting in Lucknow, and that plans are in 
preparation. 


Leicester.—The report of the Tramways committee for the past 
year was recently presented to and approved by the Council. 

About 27,500,000 passengers had been carried during the year, and the 
traffic receipts were £114,901, an increase of £212 over 1908. The 
advertisement revenue was £2,000, compared with £1,100. The total 
receipts amounted to £120,542, and working expenses were £73,325, 
leaving a balance of £47.217. Interest absorbed £22,691, income-tax 
£1,460, leaving £23,467, out of which they paid £11,176 to sinking fund. 
£1,500 was expended in renewing a battery, and the net balance (£10,699) 
was put to reserve. . 

There was a growing demand for electric power supply. and the time 
was not far distant when they would have to get the authority of the 
Council to increase their generating plant. 


Liverpool.— The inauguration of extensions of four tramway 
routes took place on Mondey. 


Llanelly.—The Llanelly & District Electric Light & Traction Co. 
hes given notice that within nine months it proposes to supply 
electricity for public lighting гла street supply under the terms of 
their egreement. 

London County Council.—On Tucsday the following loans for 
electric lighting purposes were approved: Fulham £3,868, Hem- 
mersmith £2,060, Poplar £1,766, St. Marylebone £4.500, Woolwich 
44.529. 

Tramway Employees.—The Highways committee reported that the 
Sectional Conciliation Board had arrived at the following agreement with 
respect to the claims of the drivers and conductors. | 

(i.) Sunday labour.—An average eight-hour day for motormen. drivers 
and conductors on the whole of the Council tramways system, including 
half-an-hour for signing on and off, to be granted on Sunday. subject to 
the reduction in the number of hours actually worked and the spread- 
over time on Sundays being taken into consideration in connection with 
the average spread-over mentioned in the decision on request No. (ii.). 

(ii.) Spread-over Time.—The request of motormen and conductors for 
spread-over time not to exceed 12 hours a day not to be acceded to, 
except in so far as the average spread-over will be affected by the reduc- 
tion of the spread-over time on Sundays, and provided that the present 
day's work and spread-over time be not increased. 

(iii.) Recognition of Signing on and оў Time.—Half-an-hour a day for 
signing on and off to be included in the 60-hour week. Overtime not 
to be counted until the 60 hours have been completed in each week. 

(iv.) Holidays.—The request of the men that holidays should be taken 
during the whole year to be agreed to. : 

The adoption of these alterations in the conditions of labour of the 
employees affected 4,850, and will entail increased expenditure of 
£12,000 a year. 

Naval, Mereantile Marine and General Engineering Exhibition.— 
Sir David Gill, K.C.B., F.R.S., president of the Institut» of Marine 
Engineers, has accepted the presidency of this exhibition, which will 
be held at Olympia from Sept. 1 to 26 next. 

Manitoba.—The telephone system was taken over by the Govern- 
ment two years ago. and there are now 25,300 subscribers, compared 
with 14.000 in 1908. Long-distance lines have increased from 3.350 
miles to 5,180 miles, and there are 7,000 farmers connected with the 
System. 

Obituary. We regret to record the death of Mr. John Lancaster. 
who has boen manager of the Blackpool Corporation tramways for 
over 25 years. Mr. Lancaster. who was 57 years of age, was a native 
of Stanley, Liverpool, and before teking up his appointment at 
Blackpool was connected with the Blackburn and Darwen tram- 
ways. 

Personal.—We are glad to learn that Mr. A. Colson, engineer and 
manager of Leicester Corporation gas and electric lighting depart- 
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ment, who has recently been very unwell and has undergone а 
serious operation, is making satisfactory progress. 

Perth (N. B.) A Sunday service will be inaugurated on the Cor- 
poration tramweys on April 2. | 

Poplar (London.)—Negotiations with a view to a reciprocal agree- 
ment with а neighbouring borough for a stand-by supply of elec- 
tricity are in progress. 

South Africa.—The report of the Government mining engincer 
states that electrical machinery supplied to the mines in the colony 
during the year ended June last was valued at £301,455. 


Southend.— The Council have applied for sanction to 2 loan of £1,000 
for bracket fittings for street lighting by electricity. 

Spain.— Permission has been grented to the Sociedad Anonima 
Tranvias de Valladolid to electrify its tramway system and to under- 
take the carriage of merchandise. 

Stepney (London).—The Electricity committee have made arrange- 
ments to take a further supply of current in bulk from Poplar 
Council at 0-3d. per unit for all current supplied untransformed at 
the eastern sub-station. 

Submarine Cable for the Northern Naval Base.—A submarine cable 
is being laid in the Tay to complete the arrangements for telegraphic 
communication between Dundee and the new naval base in the North 
and the repair ship ‘‘ Vulcan,” which is now permanently established 
at that point. 

Tramways Assessment.—Glasgow Tramwayscommittee recommend 
that an appeal to the Court of Session be lodged against the proposed 
change in the basis of valuation of the tramway undertaking by the 
Government Assessor. Hitherto the practice has been to allow а 
deduction of one-half the amount expended or set aside for track 
renewal or permanent way; but now the assessor takes the view 
that, this being a landlord’s charge, the ded«ction should be dis- 
continued. The proposed change would represent an increased 
valuation of nearly £60,000, equivalent to an additional charge 
against the department for taxetion of about £12,000. 


Turkey.—The Austrian Zentral Anzeiger states that application 
for а concession for the construction of an clectric tramway in Beirut 
has been lodged at the Ministry of Public Works. 


Watford.—Th»^ electrical engineer (Mr. F. W. Pura?) reports that 
there has been a total saving on coal of £300, of which £50 is 
attributed to tho bonus scheme. Ths charge for public lighting is 
fixed at £4,174 for the year ending March 31, 1911. "The charge is 
stationary, although during the past two years the totel candlc- 
power in the streets has been increased from 27,000 c.p. to 40,000 c. p. 
100 posts are to be converted to metal filament lamps. 


Wireless Telegraph Notes.—Belfast Herbour Board have been 
discussing the subject, of a proposed wireless station at Belfast. The 
matter has becn referred to the Traffic and Navigation committee. 

The Admiralty have made arrangements by which one-half of the 
vacancies of the wireless telegraphy branch of the Royal Navy shall 
continue to be filled by Post Office men and lads, гз nominated by the 
postal authorities. Those who fail to qualify on board the Impreg- 
neble " at Devonport for the wireless telegraph branch are to serve 
as signal boys in the second class. 

The King of Saxony recently paid a visit to the Austrian naval 
station at Pola, when wireless telegrams were exchanged between 
Pola and the wireless station at Nauen (Prussia), the messages pass- 
ing over the Alps. 


Worcester.—So satisfactory have been the experiments in street 
lighting in Bath and London-roads that the Watch committee have 
decided to carry out an extension. 

It is proposed to substitute electric lamps for 44 gas lamps along the 
tramway routes, at £128 per annum, compared with £122 now paid ; also 
to extend the lighting as adopted in Barbourne on the remaining posts 
of the tramway routes. 


York.—The tramway route from Nessgate to Dringhouses was 
opened for traffic on Monday. 


Dinners.—The fourth annual dinner of the British Westinghouse 
Engineers’ Club was held on Friday last, and was attended by about 
200 members of the staff, mostly members of the club. Mr. J. S. 
Peck, chairman of the club, presided. 

Mr. D. N. DuNLor, sales manager of the supply department, proposed 
the toast of the company, coupled with the name of Mr. Carlton. Mr. 
Dunlop referred to the excellent spirit of co-operation which now per- 
meated the whole organisation, and he expressed the hope that Mr. 
Carlton would long continue to direct the affairs of the company in the 
able manner which had produced such a marked improvement in its 
position during the years of his administration. 

Mr. CARLTON, in response, referred at some length to growing competi- 
tion between the great manufacturing nations of the world and spoke of 
the necessity of Great Britain bringing up its efficiency in technical 
matters to the same high pitch as it has attained in commercial ability. 
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He also referred to the limitations placed by trade unions on productive 
output, and while recognising the benefits that British working men 
derive from trade unions, hoped that they would soon realise the necessity 
of removing such restrictions from production, and enable Great Britain 
to maintain her position in the markets of the world. He also alluded 
to the great progress made during the past few years. 

Mr. BLUNT, general sales manager, proposed the toast of the Works 
Organisation coupled with the name of Mr. Lange, managing director of 
works. The fact that the company had maintained and improved its 
position spoke well for the company’s sales organisation, and congratu- 
lated the various sales engineers and district office managers on the 
excellent results obtained. 

Mr. LANGE responded, and stated that, in his opinion, improvements in 
many directions were still necessary, and gave various illustrations of the 
necessity for greater co-operation between the various departments of 
the works, so that each works department would utilise to the utmost 
the experience of all other departments. He thanked the various 
superintendents and foremen for the way in which they had responded 
to his suggestions in the past. | | 

Mr. ТЕАвгЕ,) deputy general] accountant, proposed the toast of the 
Engineer's Club and the Foremen's Association. Mr. Peck responded on 
behalf of the Engineer's Club and Mr. CURRIE on behalf of the Foremen's 
Association. 

During the evening several members of the staff contributed to the 
musical programme. 

The staff of the Croydon Electricity Works dined together on the 
12th inst. The borough electrical engineer and manager (Mr. А. C. 
Cramb) presided, and among those prcsent were the Meyor (Ald. 
Major J. E. Fox), Councillors Rogers, Robarts, Page and Umney, and 
Messrs. Wilson, J. G. Scott, Burr, Cowan, &c. Ald. Miller, the chair- 
man of the Electricity committee, was absent owing to illness. 

The CHAIRMAN, in proposing the toast The Corporation of Croydon,” 
gave some particulars of the progress made by the department, and 
especially between 1903 and 1909. In 1903 they sold 3,131,841 units, 
last year they sold just over 6,000,000. Their revenue in 1903 was 
£40,000,and last year it was £64,450. The profit in 1903 was £4,654 and 
in 1909 £6,952. Taking into consideration that they spent £5.382 on 
capital charges the total profit was £21,334. Their reserve fund had in- 
creased from £3,000 in 1903 to £34,578 last year, and they had repaid 
£75,000 up to last year. The capital account had risen from £231,343 to 
£343,000, but that was not very serious proportionately. Their charges 
in 1902 were 1-82d.; last year they were 1-114., a reduction of 40 per 
cent. He hoped they would reach something under 1d. this year. and if 
they managed that they would have made a reduction of somewhere 
about 48 per cent. in the working costs during the past eight years. In 
Croydon they had to pay something in the neighbourhood of За. to 4s. а 
ton more for their coal than the London stations. Moreover they had 
three supplies, and that was not conductive to economical running. 

Responding to the toast, the Mayor congratulated the chairman on 
having control of such a staff, and the gentlemen present on having such 
chiefs over them as they had. They also deserved praise for having 
made the department such a flourishing concern. "Their efforts were 
highly appreciated and duly valued by the Corporation. 

Mr. J. Gray Scorr, a former engineer and manager of the electricity 
works, proposed the health of the chairman and members of the Elec- 
tricity committee ; and Ald. BETTERIDGE replied. 

Other toasts followed and a very enjoyable evening was spent. 


Concert.—The 19th annual concert of the Waygood Athletic 
Association was held on Monday evening last at the Horns Assembly 
Rooms, Kennington, а most successful evening being spent. 
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TRADE NOTES AND NOTICES. 


— icem 


TENDERS INVITED. 


The Commissioners of Н.М. Works and Ровис BUILDINGS 
invite tenders, from manufacturers only, for the supply of metal 
filament lamps of British manufacture. Forms of tender, par- 
ticulars of quantities required, &c., from the Storekeeper, Н.М. 
Office of Works, 12, Lambeth Palace-road, London, S.E. "Tenders 
before 11 a.m. Friday April 8 to the Secretary. H.M. Office of 
Works, Storey's-gate, London, S.W. See also an advertisement. 


ABERDARE District Council invite tenders for erection of generat- 
ing station, supply and erection of two high-speed reciprocating 
engines, direct coupled to d.-c. generators (200 kw. and 100 kw.), 
balancer booster, switchboard, steam and exhaust piping; battery 
of accumulators (500 ampere-hours capacity) and cables, street work 
and junction boxes, switch pillars, &c. Copies of specifications, 
with general conditions and forms of tender from the clerk to the 
Council (Mr. Thos. Phillips). Drawings may be inspected at the 
offices of the consulting engineer, Mr. Stephen Sellon, 36, Victoria- 
street, London, S.W., and at the office of the Surveyor to the Council, 
Town Hall, Aberdare. Tenders to Mr. Phillips by noon April 9. 
See also an advertisement. 
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“THE ELECTRICIAN" ELECTRICAL TRADES’ 
DIRECTORY AND HANDBOOK.—The 1910 Edition 
of the Big Blue Book is NOW READY, price 15s., post 


free in the United Kingdom, 15s. gd. The volume 
brings & great mass of very valuable statistical and 
technical data quite up to date, and the Directorial 
Division has been thoroughly revised and amplified up 
to February 16th. 

All branches of Electrical Engineering and Industry 
are fully treated, and Electro-Financial matters receive 
every attention in the new volume, which aggregates 
more than 2,000 pages. The Directory Division is 
complete and thoroughly accurate, and has been com- 
pletely revised, The Big Blue Book contains more 
names of live electrical firms and persons than any 
other Directory published, and this notwithstanding 
that all mere lists of members of Societies and Institu- 
tions (so easily and cheaply available) are excluded, as 
unreliable and of little value for Manufacturers’ and 
Dealers’ purposes. The full set of valuable Statistical 
and Engineering Tables, &c., have been very carefully 
revised and extended, and are now issued in a handy 
form. These are included in the 1910 Big Blue Book, 
making it the most complete work of the kind ever 
published. 


WALTHAMSTOW Urban District Council invite tenders for the supply 
and erection of one feeder booster set, switchboard and accessories. 
Copies of specification, with forms of tender and drawings, may be 
obtained after the 30th inst. from the electrical and tramways 
engineer (Mr. G. R. Spurr), Priory-avenuc, Walthamstow. Tenders 
(by post only) to the clerk of the Council (Mr. С. Sydney Watson) by 
noon of Friday April 22. Sce also an advertisement. 


Tenders are required by June 8, 1910, for the supply of six sections 
of common battery switchboard and equipment jumper wire and 
cable to the Postmaster-Gencral’s department in QUEENSLAND. 
Tender forms and specifications from the Commonwealth office, 72, 
Victoria-strect, London, S.W. Sce advertisement. 


Tenders are invited for the supply to the Postmaster-General’s 
Department, SOUTH AUSTRALIA, of 200 tubular iron or steel poles. 
Tender forms and specifications may be obtained at the Common- 
wealth Office, 72, Victoria-street, London, S.W. See also an 
ad vertisement. 


Tenders are elso invited up to May 3, 1910, for the supply of sul- 
phate of copper to the Postmaster-Gencra!s department in all States 
of the COMMONWEALTH OF AUSTRALIA. Tender forms and specifica- 
tions from the Commonwealth office, 72, Victoria-street, London, 
S.W. Sce advertisement. 

WOLVERHAMPTON Electricity committee invite tenders for the 
supply of additional gencrating plant (2,000 kw. turbo-alternator, 
and 500 kw. mixed pressure ,turbo-alternator) Specification may 
be obtained from the borough electrical and tramways engineer (Mr. 
C. E. C. Shawfield), and tenders, addressed to the chairman of the 
Electricity committee, Town Hall, Wolverhampton, by noon 
March 30. 

BEDFORD Corporation require tenders from manufacturers for the 
supply of à 750 kw. direct-coupled steam driven single-phase alter- 
nator and exciter. Specification, form of tender, &c., from the 
borough electrical engincer (Mr. R. W. L. Phillips, A.M.I.E.E.), 
Cauldwell-road, B:dford. "Tenders, addressed to the Chairman of 
the Electricity and Street Lighting committee, Electricity Works, 
Cauldwell-road, Bedford, must be in by noon March 28. 

HUDDERSFIELD Corporation invite tenders for the supply of 1,000 
single-phase a.-c. meters, to be delivered as required during the 
ensuing two years. Specifications and other particulars from the 
borough electrical engineer (Mr. A. B. Mountain), St. Andrew's- 
road, Huddersfield. Tenders to town clerk (Mr. J. Henry Field), 
Town Hall, Huddersfield, by noon March 31. 

Partick Council invite tenders for supply of materials for the 
electricity department for the ycar ending May 15, 1911, including 
cables, cable jointing requirements, service cut-outs, meters, incan- 
descent lamps, arc lamp carbons and lubricating oils Specifica- 
tions and forms of tender from the burgh electrical engineer (Mr. 
Wm. Sillery. A. M. I. E. E.), Mauldslie-strect, Partick. Tenders to 
Town Clerk by April 6. 

GLASGOW Corporation invite tenders for supply of main cables, 
electricity meters and arc lamp carbons for 12 months from May 31. 
Specifications and forms of tender from the engineer, Mr. W. W. 


Lackie, 75, Waterloo-street, Glasgow. Tenders to the town clerk, 
Mr. A. W. Myles, City-chambers, Glasgow, by 29th inst. 


Tenders are invited for electric wiring of Wellington-street 
Boys’ Council School, PENDLETON. Specifications from the borough 
electrical engineer (Mr. Victor A. H. McCowen), Electricity Works. 
Frederick-road, Pendleton. Tenders to the town clerk of Salford 
(Mr. L. C. Evans), by noon March 31. 


WALLASEY Council require tenders by April 18 for 12 months 
supply of stores to their electricity department, including meters. 
cable and junction boxes, span and guard wire, switches and cut- 
outs, &c. Form of tender, &c., from the Engineer. 

The LANCASHIRE & YORKSHIRE RATILWAX Co. require tenders by 
102.m. April 4 for 12 months’ supply of stores, including signal. 
telegraph and electric fittings and wires, boiler tubes, steel. iron, 
lead, oils. &c. Forms of tender, &c., from the stores department, 
Osbornc-siroct, Manchester. 

Govan Elcctricity committce require tenders by March 29 for 
12 months’ stores, including cables, cable accessories, meters. fuse 
boxes, joint boxes, carbons, ironmongery, paints, oils, &c. Forms 
from the Burgh Electrical Engineer. 

COLWVN Bay Council want tenders by April 9 for 12 months 
supply of cables and accessories, electricity meters and engine-room 
stores. Forms from the Clerk. 


SouTHAPTon Corporation want tenders by 2 p.m. April 4 for 
construction of tramways in New-road and Northam- road. Form 
of tender, &c., from the Tramway Ofllecs. 

SOUTHAMPTON Corporation also want tenders by 2 p.m. April 4 
for supply of rails, poles, pole bases, &c., for tramway extensions. 
Specifications, &c., from the General Manager. 

Tenders aro wanted by noon April 6 for the installation of а system 
of ventilation for the additions to CapETOWN Houses of Parliament. 
Particulars from 100, Victoria-street, London, S.W. 


Tenders will be opened at noon on May 9 at the Dirección-Genera! 
de Obras Püblicas, MADRID, for a concession for the construction 
and worki ng of an electric tramway in Madrid from Calle de Alcalá 
to Calle de Diego de Léon, via Calle de Velasquez. A deposit of 
£90 is required and local representation is necessary. The Sociedad 
Tranvia del Este de Madrid have preferentia! rights. 

The RouMaANiIAN MINISTRY OF Wan, Bucharest, require tenders 
by April 1 for supply of incandescent lamps, globes, &c. 


TENDERS RECEIVED AND ACCEPTED 

Poplar (London) Council received the following tenders for exten- 
sions of plant, &c. :— 

Cables.—Western Electric Co. (accepted) (а. E.H.T.),£1,800, (^. lt. 
plain lead)£1,045, (c, ditto jute served) £1,114, total £3,959; W. T. 
Henley's Co., £1.850, £1,075 and £1,155; Callender’s Co., £1.870. 
£1,077. 10s. and £1,150; Siemens Bros. & Co., £1,860, £1.085 and 
£1,161; British Insulated & Helsby Cables, £1,866. 7s., £1,102. 10s. and 
£1,177. 

Switchgcar.—British Westinghouse Co. (accepted), £484. 58.: Johnson & 
Phillips (incomplete), £471. 3s.; Ferranti (Ltd.), £485. 17s.; British 
Thomson- Houston Co., £516. 

Converting Plant.—Bruce Peebles & Co. (accepted), motor-converters, 
E, 2785; British Westinghouse Co., motor-generators, £2,700; British 
Westinghouse Co., rotary converters, £2.810 ; British Thomson-Houston 
Co., motor.generators, £3,115; Dick, Kerr & Co., motor-generators. 
£1.160. 

The engineer, in suggesting the acceptance of the tender of Messrs. 
Bruce Peebles & Co., reported :—“ (1) The efficiency of Westinghouse 
motor-generators is 4 per cent. below Bruce Peebles converters at full 
load and 5 per cent. at half load. On the other hand, the overall efficiency 
of rotary converters is given as 44 per cent. higher at full and half loads. 
There are, however, several reasons why it is considered inadvisable to 
instal either motor-generators or rotary converters to run in conjunction 
with the present plant. The actual efficiencies are as follows :— Full 
load (a. motor-generator) 86 per cent., (b, rotary converter).94.5 per cent. 
(c, motor-converter) 90 per cent. ; half load (a) 82 per cent., (b) 917 per 
cent., (c) 87 per cent. (2) In the interest of standardisation it is in- 
advisable to depart from the present {уре of converting plant. (3) 
Motor-generators and rotary converters of this size would not, in my 
opinion. be suitable for starting up from the a.c. side without the m- 
stallation of a separate induction motor to run up to speed, and thus 
entail the addition of complex switchgear. (4) Less floor space 15 
required for motor-converters, practically about one-third less than 
motor-generators, and slightly less than rotaries, when including requisite 
room for transformers. (5) The power factor varies considerably with the 
lesser loads on motor-generators, whereas with motor-converters the 
power factor can be kept practically at unity throughout all loads. In 
addition to this, the motor-converter can be kept, if necessary, with a 
leading power factor, which is impossible with motor-generators. (6) 
There is a greater tendency for the rotary converter or motor-generator to 
fall out of step than a motor- converter. (7) There is a greater tendency 
to flash-over and reversal of polarity with rotary than with motor-con- 
verters. Apart from the foregoing reasons for continuing the existing 
type of converting machinery, it is important to bear in mind that the 
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wave form of the alternators now running is in uniformity with the wave 
form of the converting plant, and that any change in type of plant 
should be avoided. 


London County Council have accepted the following tenders :— 

Standard Engineering Co. (lowest tender) for supply and erection of 
smith's shop equipment for second portion of central car repair depot 
£1,366. 13s. 6d. (Five tenders received; highest £1,636. 10s. Chief 
officers estimate £1,550. The Standard Engineering Co. are to be 
allowed to sublet to J. Lysaght or the Butterley Co., the steel plates and 
sections ; to the Wigston Foundry Co., the iron castings; to Crowley 
& Co., the malleable iron castings; to B. & S. Massey, the power ham- 
mer; to the Electric Construction Co., the power-hammer motor; to 
Rushworth & Co., the punching and shearing machine; to the Empire 
Roller Bearings Co., and Battye & Sons, the bearings and shafting ; 
and to P. McIntosh & Sons, the belting.) 

Mossop & Co. (£1,062. 10s.): W. R. Curtis (£1,366. 13s. 4d.); H. 
Covington & Sons, Ltd. (£250) for ballast for tramways. (Chief officer's 
estimate for total £2,679. 3s. 4d.) 

West Kent Portland Cement Co. (lowest tender for Portland cement 
for tramways), £2,900. (Chief officer's estimate, £3,120.) 

J. Shelbourne & Со. (£279. 3s. 4d.) ; and S. West (£379. 3s. 4d.), for 
sand for tramways. (Chief officer's estimate for total, £890.) 

Walter Scott (Ltd.), Leeds, 2,000 steel fishplates, £10. 10s. a ton. 
(P. & W. Maclellan also tendered, at £13. 13s. 9d. Chief officer's esti- 
mate, £300). 


; Southend Council have accepted the following tenders :— 

E. & B. H. Davey, car shed extensions, £1,225 ; Electrical Apparatus 
Co., 50 meters; Ferranti (Ltd.), 250 meters ; British Insulated & Helsby 
Cables, 300 s.p. fuse boxes; Electrical Co. prepayment meters; Railway 
& General Engineering Co., 100 manganese steel plates for tramways ; 
Callender's Co., cables. 

Battersea (London) Council have accepted the following tenders : 

Price's Patent Candle Co., for oils; Pryke & Palmer, engine room 
stores; R. Beldam & Co., packings; Electrical Co., Nernst lamps and 
globes; and British Thomson- Houston Co., carbon filament lamps. 

Watford Council have accepted the tender of W. T. Henley's 
Telegraph Works Co. for 12 months' supply of cables; and that of 
Babcock & Wilcox for fitting new close pattern links for chain grate 
stokes at £66. 

Bristol Corporation have accepted the tender of the Bedminster, 
Easton, Kingswood & Parkfield Collieries for 12 months’ supply 
of coal to Avonbank works at an estimated cost of £10,051. 5s. 

Newton Abbot Council, having considered the tenders of the local 
gas company and the Urban Electric Supply Co. for street lighting. 
have accepted the tender of the latter at £766 per annum. 

Croydon Guardians have accepted the tender of W. J. Bishop & 
Co. for supply of electrical fittings. 

Hampstead (London) Guardians have accepted the tender of 
E. К. Smith for electrician's work. 

Government Contracts. The following tenders have been accepted 
by the British Government Departments :— 

India Office.—A. Wiseman (Ltd.), electric construction work; British 
Westinghouse Co., electric power plant; Lancashire Dynamo Co. (two 
contracts) and Laurence, Scott & Co., motors; British Thomson- 
Houston Co., switchboards; British Thomson-Houston Co., switchgear ; 
Callender's Co., wire and cables. 

General Post Office.—British Insulated & Helsby Cables, Johnson & 
Phillips and Siemens Bros. & Co., paper core cable; Taylor, Tunnicliff 
& Co., insulators; British Insulated & Helsby Cables, and Siemens Bros. 
& Co., telephones; Western Electric Co., telephone transmitters ; 
British Insulated & Helsby Cables, T. Bolton & Sons, R. Johnson & 
Nephew, Shropshire Iron Co., F. Smith & Co. and Wilkes, Sons & Mapple- 
beck, copper wire; General Electric Co., battery equipment and main 
switchboard with motor-generators for Sheffield А. W. Penrose & Co., 
two electric lifts for Sheffield, and three for Post Office, Wimpole-street, 
London ; G. E. Taylor & Co., electric lighting of new Post Office building, 
London, E.C.; British Westinghouse Co., motor generators at new 
G.P.O. building, London, E. C.; Siemens? Bros. & Co., supply and draw- 
ing in of feeder and pilot cables between new G.P.O. building, London, 
E.C., and G.P.O. (South) and G.P.O. (West) ; British Insulated & Helsby 
Cables, telephone trunk service equipment at P.O., Nottingham. 


BUSINESS NOTICES. 

Messrs. Clarke, Chapman & Co. (Ltd.) have opened an office at 
29, Queen Anne's Chambers, Broadway, Westminster, S.W., for the 
sale of their water-tube boilers (Woodeson's patent), both for land 
апа marine installations. 

Mr. A. Apps, maker of electrical and other instruments, 433, 
Strand, London, W.C., proposes to retire from business (established 
by him in 1865) as soon as satisfactory arrangements have been made 
by him for a successor. | 

In addition to limiters, Mr. Arthur P. Haslam, M.I.E.E., repre- 
sentative of Messrs. Nalder Bros. & Thompson, is handling the 
N. C. S. automatic leakage switch. 

Electrical Installations (Ltd.), London, write to say that they 
have no connection with а firm of similar name in Manchester. 


Messrs. Marryat & Place have appointed Mr. A. L. Lanneau, 52, 
rue Zerezo, Brussels, their sole representative for automatic electric 
passenger and other lifts for Belgium. 

Messrs. Feld Bros. & Co. have taken over the sole agency for Great 
Britain of Messrs, Rosenthal & Co.'s ( Bavaria) high-tension insulators. 

Messrs. Speedy, Eynon & Co. have removed to 6. Duke.street, 
Adelphi, London, W.C. There will be no change in their telephone 
number. 

The partnership between Sir J. Fortescuc Flannery, R. Baggallay. 
A. B. Johnson, E. C. Given and H. B. Gregson, consulting enginecrs, 
&c., carrying on business as Flannery, Baggallay & Johnson at. 9, 
Fenchurch-street, London, E.C., as Flannery & Given at Liverpool, 
and as Flannery & Gregson at Rotterdam, has been dissolved. 


Patents Development.—Messrs. J. E. Evans Jackson & Son, 
engineers and patent agents, 19 and 20, Holborn Viaduct, London, 
E.C., are acting for the proprietor of four patents relating to ‘‘ Im- 
provements in electric furnaces,” &c., who desire to make arrange- 
ments for exploiting same in this country. 

The proprietors of patents Nos. 7,637 and 7,642/1907, for Im- 
provements in and relating to filaments for incandescent lamps," 
desire to enter into arrangements for exploiting same in this country. 
Applications to Messrs. Haseltine, Lake & Co., 7 and 8, Southamp- 
ton-buildings, Chancery-lane, London, W.C. 

Turbine Pump Patents for Sale.—The owner of eight patents for 
turbine pumps wishes to dispose of same, together with working 
drawings of standard sizes for high and low lifts and various duties. 

The Journal.’’-—Part 199 of the Journal! " of the Institution of 
Electrical Engineers is now ready, price 5s. Particulars of the con- 
tents are given in an advertisement. 

Wind Turbine Electric Plants.—The accompanying illustration 
shows a wind turbine plant, which has recently been erected by 


Messrs. J. С. Childs & Co. in the Canary Islands. It is being used 
for lighting the residence of a banana planter, and a letter received by 
Messrs. Childs from this gentleman shows that he is entirely satisfied 
with the operation of the apparatus. 

Long.Lived Osram Lamps.—We have heard a good deal lately of 
the extreme longevity of the metal filament lamp (and, coincidentally, 
the attempts of their opponents to deny this point in their favour 
has ceased) We imagine that the Osram lamp mentioned in а 
letter recently received by the General Electric Co. is easily the Old 
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Parr" of the species. This lamp was burning at its proper voltage 
and giving a good candle-power right up to the end of its life of 
15,643 hours. The accompanying illustration is a facsimile repro- 
duction of a letter received by the Osram lamp department of the 
company, and gives details of this extraordinary lamp. 
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Electric Pump.— At Messrs. James Buchanan & Co.’s premises in 
Holborn, London, an electricelly-driven pump has been installed 
and is put to а novel usc. It is arranged to pump various whiskeys 
from barrels in the basement of the building to large vats on the top 
floor, so as to obtain certain blends of the spirit. A special suction 
is provided for adding the required quantity of water to give the 
liquor the proper density, and the pump is also arranged to discharge 
air into the vats in order to effect tho blending. In view of the 
nature of the liquor. the inside of the pump is tinned, as also is the 
inside of the copper pipe which has been fitted for conveying the 
whiskey from the basement to the top floor. The pump, which is 
capable of deeling with no less then 130 gallons of whiskey per 
minute, is of Merryweathers’ ‘ Hatfield”? pattern, aad is driven 
from an clectric motor by means of silent chain, the whole mounted 
on bedplate and forming г compact installation. The '' Hatfield ” 
is the type of pump used on the motor fire engines supplied to 
numerous fire brigades. 


CATALOGUES, &c. 

“ Р” Түрк Morons.— Messrs. Mather & Platt have ready an in- 
teresting pamphlet dealing with a new type of motor they havo just 
put on the market. We only acknowledge receipt of this leaflet here, 
as we hope to return to the subject in more detail later. 


ELECTRICAL INsTRUMENTS.—Mr. Robt. W. Peul has sent us a 
number of additions to his catalogue. In these new lists are given 
details of apparatus for the measurements of inductance, effective 
resistance end capacity. In meny cases the instruments have been 
designed by engineers end experimenters who ere in close touch with 
the latest. devclopments in this direction, end the instruments them- 
selves are constructed for rapid and accurate measurements. 


“BOA” METAL FILAMENT Lamps.—The Electric & Ordnance 
Accessories Со. have resdy a card giving list prices of these lamps 
as from March 7, 1910. In many cases these show substantial 
reductions. 


ELECTRICALLY WORKED Points FoR TRAMWAYS.—We hove re- 
ecived from tho Siemens-Schuckertwerke, Berlin, & pamphlet in 
German dealing with this subject. Full details with illustrations 
are given, special reference being made to installations ectuz!ly at 
work. 

INDICATING AND RECORDING PyRoMETERS.—Mr. Н. I. Lewenz, 
of London, E.C., has issucd & pamphlet in which sre illustrated a 
number of exomples of Keiser & Schmiac’s indicating and recording 
pyrometers. 

Country HOUSE Lian rIx d. - Messrs. R. Hornsby & Sons, Gran- 
them, ere issuing a pamphet giving details of their make of oil 
engines specially suitable for use in country houses. Illustrations 
are given of a numbor of residences where these engines are in use. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


Joseph Augustus Bauer (trading as the Electrical & General 
Zngincering Co.). 17. Gracechurch-street, London, E.C., has been 
n- Ijudieg ted bsaikrupt. The first meeting of creditors will take place 
on April 1 ct Bankruptcy-buildings. London, W.C., and the public 
examination at the same plece on April 28. 

Wm. Chas. Ellis, electrician, Applegate-street, Leicester, has been 
adjudicated bankrupt. The first meeting of creditors will take plac 
on April 1 at 1, Berridge-street, Leicester, and the public examination 
on April 8 at the Castle, Leicester. 

Alfd. Horswill Gibbings, engineer, 17, Gambier-terrace, Liverpool, 
has been adjudicated bankrupt. 

The examination of Jas. Wm. Hunter and Albt. Clapham, trading 
as the Yorkshire Motor Car & Electrical Engineering Co., 101, Kirk- 
stall-road, Leeds (adjourned sine die). will be proceeded with on 
April 19 at the County Court House, Albion-place, Leeds. 


A mcecting will be held at 28, Basinghall-street, London, E.C.. on 
April 25 to receive an account of the winding up of the General Elec- 
tric Sign & Engineering Co. (Ltd.). 


BOOKS RECEIVED. 


(Ooptes of the undermentioned works can be had from Te Blectrictan office, post fice, 
on receipt of published price, adding 3d. for books published under 2a., and 5 per cent 
for books published nett. Add 10 per cent. for abroad or for foreign books.) 


The Depreciation of Factories, Mines and Industrial Under- 
takings and their Veluation.” By Ewing Matheson. 4th edition. 
(London: E. & F. N. Spon.) 10s. 6d. net. 

Die Vektoranalysis und Ihre Anwendung in der Theoretischen 
Physik." By Dr. W. v. Ignatowsky. Part II. (Leipzig: B. G. 
Teubner.) M.2-60. 


PATENT RECORD. 


APPLICATIONS FOR PATENTS. 


Noreg. Tie undermentioned Applications (except those marked t) are not open to 
public inspection until after acceptance of Complete Specifications. Those marked * are 
open for inspection 12 months after the date attached to them, if they have not been published 
previously tn the ordinary course. Names within parentheses are those of communicators 
of inventions. When complete Specification accompanies application, an asterisk is affixed. 

January 25. 1910. 
1.811 Wave. Commutatorless continuous-current dynamo and motor. 
1,818 Terry, Terry & TERRY. Electric filament lamps. 
1,850 РескнАМм & ANDREwS. Trucks for railway, tramway and like vehicles, 
1,888 Best & HAMLVN. Electric lamp fittings. 
1,893 Simms. Distributors for electric accumulator ignition gear. 
1.915 Stewart. Magnetic speedometers.* 


January 26, 1910. 
Automatic telephone exchanges for double-wire telephone 


1,945 BETULANDER. 
systems.“ 
1.963 LupcaATE, Knox, Knox, Daxon, Daxon. 
2.002 Corey. Electro-deposition of metals.* 
2,031 B.T.-H. Co. & D’Arcy. Bearings for the spind!es of electric measuring instru- 


ents. * 
2.032 Crocker. Electrolytic cells.“ 
January 27, 1910. 
2,057 AITKEN & BRITISH INSULATED & HeLssy САв:ЕЗ. Telephone switching appara- 
tus * 
2.060 Pace, LAMKIN & HuNTER. Application of clectric light to certain articles. 
2,062 Heap. Secondary batteries. 
2,088 ELECTRIC & ORDNANCE Accessorigs Co. & S&SAL. 
carriages and other vehicles. 
2,097 BritisH CONTINENTAL ELECTRICITY Co. 


devices. 
January 28, 1910. 
Registering telephone calls. 


‚153 Warp. 
Electrically-operated percussive tools specially applicable to rock 


Direct-current static generator. 


Electric lighting of railway 


(Brodie, Italy.) Current-limiting 


156 CRAWFORD. 
drills. 

‚185 HoscH. Sparking plug. 

,201 DALI IHORE. Protector for electric incandescent lamps. 


® January 29, 1910. 


юю ww = 


2.253 BLacxweLL. Arc lamps. 
2.286 Brum. Electrical vapouriser.“ 
2,300 FurLER, Futter & Furrer. Electric dry batteries. 
2.304 STANLEY. Wireless telegraphy. 
2.311 HerBinc. Cable boxes. (Date applied for, 8/2/09.) | : 
2,315 Haunz. Electric c'ocks. 
January 31, 1919. 
2.348 & 2,349 KirsEE. Relays.“ 
2.350 Kitseg. Cable telegraphy.” | 
2.360 Brown. Steel back for railway or tramway brake blocks and saoss. 
2,362 HEIMANN & ScHAFFER. Working electric arc or like lamps in series. (Date 


applied for, 1:2 09.) *t 


2.364 Конек. Arrangement of electrodes for the electrolytic refininz of metals 

2.403 MARCONI'S WIRELESS TELEGRAPH Со. & FRANKLIN. Wireless telegraphy. 

2,410 JAMES. (Compagnie Générale de Phonographes Cinematographes et Appareils 
de Précision, France.) Electromagnets. * 

2,422 Harvey. Telephone cords. 

2,423 ScHuLtz. Electromagnets. 

2,432 FELTEN & GvuILLEAUME-LAHMEYERWERKE Axt.-Ges. Checking the us? of 


electric current-consuming apparatus, and more particularly of electnc glow 
lamps. (Date applied for, 1/2;09.)*f | 
2,438 x devices for gas engines and the like. (Date applied for, 
9 1 


February 1, 1010. 
2.510 & 2,513 Tate. Rejuvenating storage batteries.“ 
2,525 Mipargv & VANDERVELL. Dynamo: electric machinas. 
2.528 HIRSCHHORN. Regulating devic: for Bunsen burners. 
162.09.) 1 


2.542 B. T.-H. Co., Britton & HASTINGS. 


[(Date applied for. 


El:ctric circuit-breakers, switches, and the 


ike. 
2,558 LEiTNER. Reversible variable-speed dynamos. 


February 2. 1910. 
2,008 Siemens & Harsx«B AktT.-Ges. Telephone exchanges. 
12, 2/09.)*t 
2,633 SPALAzzl. Electrical device for transmitting to a distance continuous or inter- 
ment red movements. (Addition to No. 11,338,09. Date applied for, 
9. 09.) 
2,663 SHEEHY. Electric railway switches.* 


February 3, 1910. 
2.700 Stevens. Transmission for petrol-electric and electric vehicles. 
2.703 Мошот. Railway and tramway system. 
2,726 SIEMENS Bros. & Co. (Siemens & Halske Akt.-Ges., Germany.) 

meters for measuring the speed of vehicles.“ 

2,748 ApAMs Mo. Co. (Cutler Hammer Mfg. Co., U.S.) 
2,759 B.T.-H. Co. (G.E. Co.. U.S.) Treatment of metals. 
2,704 JEvoNs & GREEN. Rotary converters or other generators. 

February 4, 1910. 
2,790 WHEATLAND. Safety assuring holder for electric lamps and/or shades. А 
2,810 HENRARD & LEvEQUE. Controlling the points of electric tramways and rail 


(Date applied for, 


Frequency 


Electric switches.* 


ways. 
2.814 Schulz. Unipolar turbo-dynamos. 
Application No. 2.755, dated 4, 2,09.) 
2,831 Quain & TRuE. Electric lamps. 


February 5, 1910. . 
2,883 ETABLISSEMENTS DE Dion Bouton (Soc. Anon.) Magneto machines for interna- 
combustion motors. (Date applied for, 6, 2,0.) f 
2.890 Binks & Maver. Electrical elements.“ 
2.894 MARTIN. Motors.“ 
2,899 Steynis. Insulating devic2s.® 


SPECIFICATIONS PUBLISHED. 


1908 SPECIFICATIONS. 
27.746 Simpson. Wireless telegraphy. 
27,859 TANNER & CLAREMONT. Distribution of electric energy and cables therefor. 
1999 SPECIFICATIONS. 
373 RAWLINGS. Switch for electric currents. 
1,453 HARTLEV. Vapour lamps and burners. 
1,705 ALLGEMEINE ELEKTRICITATS Ges. Alternating- current electric machines of thé 
commutator type. (Date applied for, 24,1.08.) 
1,820 Fraser & Tupor AccuMULATOR Co. Supply and regulation of electrical energy 
for train lighting and the like. 
1,998 Brut. Electrical resistances. 
2,027 B.T.-H. Co. (G.E. Co., U.S.) 


them. 
2,127 B.T..H. Co. (G.E. Co, U.S.) Electrical insulating material. (Request under 
sec. 19 not granted.) 


2,144 Terrey, Peatey & Hunt. Controlling switch for electric transformers, 


(Date applied for, 4/4/09. Comprised in 


(Date applied for. 1208.) | 
Electric arc electrodes and procssses of making 
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COMPANIES' MEETINGS AND REPORTS. 


d 


Bournemouth & Poole Electricity Supply Co. (Ltd.) 


The thirteenth ordinary general meeting was held on Thursday last 
week, Mr. Аүмов Н. SANDERSON presided. 

The SECRETARY (Mr. H. B. Renwick) read the notice convening the 
meeting and the auditors' report. 

The CHAIRMAN said: Our share capital remains as last year 
£375,000 in ordinary and preference shares. The 44 per cent. debenture 
stock also stands at £187,500. Sundry creditors are fully balanced by 
sundry debtors. The leasehold and special redemption accounts now 
amount to £11,338. 1s. Reserve for depreciation stands at £22,412. 10s. 8d 
Capital expended is now £443,200. 10s. 5d., and of this £10,701. 4s. 2d. 
has been expended during the year, chiefly on mains extensions. The 
remaining items of capital expenditure do not call for special mention. 
Turning to revenue account, there is an increase of £464 in receipts from 
sale of current апа meter rentals, which may be considered distinctly 
favourable. On the debit side there is a very satisfactory decrease in 
the items of coal, oil waste, &c., amounting to £860, and there is a reduc- 
tion of 5:8 per cent. in the total cost of generation and distribution. The 
remaining items on this side, with slight variations, are the same as in 
the previous year. Where increased costs are shown, they are due to 
the natural development of the company's business. With regard to net 
revenue, interest on debenture stock and temporary loans has increased 
by £419. 14s. 9d., in consequence of the additional interest paid on the 
debenture stock issued in 1908. "There have also been some readjust- 
ment of our reserves and depreciation account. I may add, in regard to 
revenue, that the increases are not quite equal to previous years, un- 
doubtedly due to the exceptional conditions produced by the metal 
filament lamp. For the present we must try to cultivate a benevolent 
satisfaction that our loss has been our consumers’ gain. The metal 
filament lamp has been more rapidly adopted at Bournemouth than in 
most other places, which will be readily understood, as Bournemouth 
їз a pleasure and health resort. There are also so many large 
hotels and high-class boarding establishments in Bournemouth where 
all the latest ideas affecting comfoit and cconomy are very rapidly 
adopted, and these lamps were immediately taken advantage of. 
But I firmly believe this present year will see the end of our temporary 
difficulties, and we shall thenceforth again experience our accustomed 
prosperity. Our customers are already beginning to realise that they 
are getting much more light for a reduced payment. Electric current 
for lighting purposes is for this reason becoming daily more popular in 
Bournemouth, and we are now placed in а very much more favourable 
position than hitherto in contending with the competition offered by 
other methods of illumination. As to the progress made, since the close 
of last year, an equivalent of 2,023 30- watt lamps have been applied for 
up to March 15 inst., which shows an increase of 349, or 10 per cent., 
over the corresponding period last year. On Dec. 31 we had a total of 
4,869 consumers connected to our mains. Before I put to the meeting 
the usual formal resolution asking you to approve and adopt the report 
and accounts, I should like to say how much I consider we are dependent 
for the success of our undertaking upon our officers and staff. We are 
very fortunate in having most efficient and loyal officers on whom we 
can implicitly rely to do the best that in them lies for our company, and 
I must mention particularly the names of our valued secretary, Mr. 
Н. B. Renwick, our local secretary, Mr. Brightman, our chief спріпсег, 
Mr. Ingram, and our works manager, Mr. Goodger. 1 now move the 
adoption of the report and aecounts. 

Dr. J. ATKINSON HOSKER seconded the motion, which was carried 
unanimously. 

Resolutions approving the dividends, re-electinz the retiring directors, 
Mr. А. Н. Sanderson and Mr. F. W. Reynolds, and the retiring auditors, 
«were then carried, and a vote of thanks to the chairman and directors, 
and to the secretary, local secretary, engineer, and other members of the 
staff for their excellent services brought the proceedings to a close. 


British Insulated & Helsby Cables (Ltd.) 


The CHAIRMAN (Mr. E. K. Muspratt) presided at the meeting of 
shareholders on Monday, and said that the profit for the past year was 
£131,767, compared with £193,831 for previous year, and £135,619 for 
1907. "The results were not so satisfactory as those of the previous year, 
which, however, was an exceptional year. The diminution in the 
profit had been largely due to the smaller volume of business done. 
Trade generally was in a depressed condition last year, and the clectrical 
industry suffered in common with other business, and exceptionally so 
for several reasons. In the first place, the introduction of a more 
economical type of lamp rendered it unnecessary for supply companies 
to extend their mains, and, secondly. to the almost total cessation in new 
tramway enterprises. Then, owing to the near approach of the transfer 
of the telephones from the National Telephone Co. to the Government, 
both of those buyers, who were large customers of the company in normal 
times, had been very sparing with their orders. "Those causes of short- 
age of business were passing away, and there were already indications 
that with the improved trade of the country generally, the work to be 
done by the company would again increase. It might be pointed out 
that but for the recent expansion of the business of the company into 
channels not strictly coming within their special business as cable 
makers, the depression would have been more severely felt. "When they 
added the balance from 1908, they had available £182,771, out of which 
there has been paid £4,502. 3s. 9d. directors’ and trustees’ fees, бс. After 


placing £200,00 to depreciation of buildings, plant and machinery, 
£8,500 to special reserve, £5,000 to debenture redemption account, and 
after paying debenture interest, preference dividend, and interim 
dividend already paid a total distribution for the year of 10 per cent., 
dividend on ordinary shares (amounting to £72,500), there remained 
available for distribution a balance of £72,268. The directors recom- 
mended a further dividend of 6s. per share, making with the interim 
leaving £42,268 to be carried forward, which was a very substantial sum. 
The policy on which he enlarged last year, of widening the basis of their 
business, had been continued this year, as would be seen by the increased 
expenditure under the item buildings, plant and machinery. The 
expenditure had provided a new factory at their Helsby works for the 
manufacture of motor-car tyres. The extension had been fully justified 
by the increasing volume of that business done. The facilities at the 
instrument works at Liverpool had been greatly extended, and the 
company should reap the benefit of that as soon as the present inter- 
regnum in the telephone service of the country came to an end, for it 
followed that the arrears of work that were now accruing in that direc- 
tion would have to be made up as quickly as possible at an early date. 

The item of patents and goodwill remained unaltered at £71,500. The 
stock and work in progress had increased by £47,791, owing to the 
necessity of holding stocks of the new articles manufactured by, and the 
extension of the foreign business of, the company. Sundry debtors 
were lower, being £237,004 against £287,199 last year. That came about 
principally through the falling off in heavy cable work. With regard to 
investments, after writing off £8,500 the balance left was £512,619, com- 
pared with £500,496 at the commencement of the year, a net increase of 
about £12,000, almost entirely due to the capital requirements of the 
Midland Power Co. The position of that company had very much im- 
proved during the year. The extremely depressed condition of trade in 
the Black Country was passing away, and the new business booked by the 
Midland Co., and the revenue, showed very satisfactory increases. 
There were indications that from this year onward the Midland Co. would 
no longer constitute so serious responsibility to them as in the past. 
With regard to the other company in which they were largely interested, 
he regretted to say that the report of the Electric Supply Co. of 
Victoria was not so good. The business done had shown an increase 
during the year, but that had been counterbalanced by the increased cost 
of working expenses, due, chiefly, to increased cost of fuel, owing to the 
miners' strike. 

It was the opinion of the directors that, upon the whole, the share- 
holders were to be congratulated on the results of a somewhat trying and 
exceptional year. Some of the new departments that had been recently 
started were already yielding a satisfactory return on the outlay. From 
others, still more recently started, the company had not yet reaped the 
benefits which the directors were confident would ultimately accruc. 
The volume of business booked so far this year showed a decided improve- 
ment upon that of the corresponding period of last year, and if present 
indications were continued, the current year should show better results 
than those attained during 1909. In conclusion, he could testify that 
they were much indebted to their excellent staff, both technical and 
commercial, and to their employés to whose zealous co-operation 
much of the success of the company was due. He then moved the 
adoption of the report and accounts. 

Mr. J. S HARMOOD BANNER, M.P., seconded the motion, which was 
carried unanimously. 

A resolution approving the payment of a dividend of 6s. per share on 
the ordinary shares (making 10 per cent. for the year) was duly carried. 

Messrs. J. Carlton Stitt and J. S. Harmood Banner, M.P., retiring 
directors, were reappointed, and Messrs. Chalmers Wade & Co. were re- 
elected auditors. 

A hearty vote of thanks to the chairman and directors brought the 
proceedings to a close. 


BUENGS AYRES PORT & CITY TRAMWAYS (LTD.)—The report states 
that for the year ended July 31 last, after providing £6,325 for debenture 
interest, the loss was £1,276 ; to this has to be added the balance brought 
forward (£737) and £1,000 sinking fund payment for 1909, making a debit 
balance of £3,013. 


COUNTY OF DURHAM ELECTRICAL POWER DISTRIBUTION CO. (LTD. )— 
Dr. J. T. Merz stated on Monday that 35,024 H.P. was connected, an in- 
crease of 5,688. In the lighting department they had sold 125,000 units 
more than in 1908. The revenue derived from the lighting department 
was £11,254, an increase of £873. The profit was £31,111, or £6,887 more 
than in 1908. They thought that when the strikes in the shipbuilding 
and enginecring trades had come to an end that trade would improve, but 
in that they were disappointed. Their act of 1909 gave them power 
to enter into agreements with the Newcastle Co. and the Cleveland 
Electrical Power Co. for mutual assistance or for association with each 
other in the connecting of generating stations and sub-stations. 


GALLOWAYS (LTD.)—Mr. C. Leonard Agnew presided at the meeting 
on Monday. The directors’ report stated that the result of the year's 
working was again most ursatisfactory. It had been decided to electrify 
both works, and good progress was made with the Knott Mill works 
during the latter part of the year, from which important savings were 
expected. The assets had been written down to the extent of £153,271.8s., 
to which the amount of the adverse balance on the year's working, 
£10,664. 16s., had been added, making a total of £163,936. 4s. All that 
was possible was being done to repair the fortunes of the concern. 

At a special meeting a reorganisation scheme was discussed and sub- 
sequently withdrawn. 


1000 


THE ELECTRICIAN, MARCH 25, 1910. 


LIVERPOOL DISTRICT LIGHTING CO. (LTD.)—The directors’ report 
states that during the past year the equivalent of 2,197 8 c.p. lamps 
were connected, making the total number connected 27.995. The units 
sold were 368,825, compared with 357,507 in 1908. The new boilers 
installed at the end of 1908 are working satisfactorily, a saving of over 
£700 having been effected in the coal consumption during the year. The 
profit for the year, together with the balance from 1908, after payment 
of balance dividend for that year, leave an amount available of £3,448. 
Out of this an interim dividend has been paid at the rate of 4 per cent. 
It is recommended that a dividend be declared for the last half-year at 
the rate of 4 per cent. 

NEWCASTLE-UPON-TYNE ELECTRIC SUPPLY CO. (LTD.)—AÀt the meet- 
ing on Monday Dr. J. T. Merz said that there had been a considerable 
increase in the horse-power connected with their mains. The profit 
showed an increase of £27,000 on the year, and that would have been 
greater if trade had improved in the latter part of last vear as it had in the 
earlier part. From certain collieries they took in the form of waste heat 
and waste gases the equivalent of 30.000 tons of coal, and divided the 
value with the suppliers, That demonstrated the value, which some 
shareholders disputed, of covering the county with a series of mains, for 
that not only enabled them to supply all their customers, but to take 
advantage of waste heat supplies. Last vear, apart from that, they had 
saved £19,000 in coal costs and economy. In the capital expenditure the 
greater part of £140,000 had been spent on the new works at Dunston. 
The output and the profit were slightly better than at this time last 
year. A pension scheme was in course of formulation for the officials and 
staff. 


RIO DE JANEIRO TRAMWAY, LIGHT & POWER CO. (LTD.)—The report 
for the past year states that the work of reconstruction and electrifica- 
tion of the company's tramway lines has steadily progressed, and is 
nearing completion. The company has acquired a predominant interest 
in the capital of the Jardim Botanico Tramway Co. To provide funds 
for the balance of the purchase price, extensions in the underground and 
other installations required in connection with the new contract for 
street lighting and for other purposes, the directors have decided to issue a 
further 62,500 shares. 

SCARBOROUGH ELECTRIC SUPPLY CO.(LTD.)— At the meeting last. week 
the chairman (Mr. G. Alderson Smith) said that they had sold 1,787 
more units during the past year, but had received £352 less, due to the 
use of metal filament lamps. 

Mr. A. A. Campbell Swinton said that there were various methods of 
charging for electricity, and the directors proposed experimentally to 
employ the“ Norwich“ or assessment method which intending customers 
could use at their option. ` 

SWANSEA IMPROVEMENTS & TRAMWAYS CO.—At the meeting 
yesterday (Thursday) the directors’ report stated that the gross receipts 
were £28,726. 4s. 6d., an increase of £1,364. Is. 10d. over the correspond- 
ing period of 1908. After deducting expenses (including debenture and 
other interest) and amount payable to Swansea Corporation, and after 
providing £4.000 for renewals, the surplus was £4,508. 88. 9d. With 
£4.551. 16s. 2d. brought forward the available balance was £9,060. 4s. 114. 
The directors recommend that £2.000 be placed to depreciation and 
reserve, and after paying the dividend on the preference shares they 
recommended payment of a dividend on the ordinary shares at the rate of 
34 per cent. for the year (£4,550), leaving £1.211 to be carried forward. 


NEW COMPANIES, STATUTORY RETURNS, 
MORTGAGES AND CHARGES, &c. 


NEW COMPANIES. 


DAWLISH ELECTRIC LIGHT & POWER CO. (LTD.) (108,147.)—Reg. 
March 15, capital £10,000 in £1 shares, with objects as indicated by the 
title. First directors, C. N. Loveley, M.D., A. Hobson, D. Anderson, 
F. G. Avant, J. Shapter and A. Bearne. Reg. office, Warren Cottage, 
The Warren, Starcross, Devon. 


FORS ACCUMULATOR (FOREIGN PATENTS) (LTD.) (108151.)—Reg. 
March 15, capital £3,000 in £1 shares (952 preferred), to acquire cer- 
tain patents granted to H. F. Joel, by certain foreign Governments, 
for inventions relating to improvements in electrodes for secondary 
batteries, and benetits of all improvements thereupon by the said in- 
ventor for all countries except the U. K, France and Australia, to- 
gether with all shares agreed to be allotted to the said inventor by 
the Société Anonyme des Accumulateurs Fors (incorporated in France) 
and to carry оз the business of electrical enginecrs, manufacturers of 
storage batteries, &e Private company. First directors, E. A. 
Barnett, J. Weir and H. F. Joel (managing). Reg. office, 110, Strand, 
London, W.C. 


ST. LOUIS CONSTRUCTION CO. (LTD.) (107,993)— Reg. March 8, 
capital £5.000 in £1 shares, to construct maintain, improve and 
operate railways and tramways in the U.S.A., or elsewhere, to manu- 
facture rolling stock, &c. Private company. Reg. ofice, 25, St 
Swithens-lane, London, E.C. 


WALKER, HORROCKS & CO. (LTD.) (108,025.)—Reg. March 9, capital 
£5,000 in £1 shares (2,500 preferred ordinary), tocarry on the business 
of electricians, engineers, suppliers of electricity, &c., to acquire cer- 
tain inventions relating to improvements in the generation, storage 
and use of clectric power, &c., and to adopt an agreement with C. B. 
Walker. Private company. First directors, T. Horrocks, F. Horrocks, 
and C. B. Walker (all permanent). Reg. office, Cornwall buildings, 
45, Newhall.street, Birmingham. z 


STATUTORY RETURNS. 


DIRECT UNITEU STATES CABLE CO. (LTD.)—In return to Feb. 8 
capital is £1,300,000 in £20 shares, of which 60,710 has been taken up. 
£1,214,200 is considered as paid. Mortgayes and charges, nil. 

MORLEY ELECTRICAL ENGINEERING CO. (LTD.)—Return to Feb. 23 
gives capital as £5,000 in £1 shares, of which 1,524 have been taken 
up. £504 has been received and £1,020 is considered as paid. Mort- 
gages and charges £3,(00. 

TOPSHAM ELECTRIC SUPPLY CO. (LTD.) - Return to Jan. 12 gives 
capital as £3,000 in £1 shares (1,000 preferenca), of which 509 pre- 
ference and 928 ordinary have been taken up. £1 per share called up 
and paid. Mortgages and charges, £500 debentures. 


WESTINGHOUSE COOPER HEWITT CO. (LTD.)—The capital in return 
to Dec. 20 is £10,000 in £1 shares, all of which have been taken up. 
5s. per share has been called up and £2,590 has been received. Mort- 
gages and charges, nil. 

WESTINGHOUSE METAL FILAMENT LAMP CO. (LTD.)—Iu return to 
Dec. 20 capital is £10,000 in £1 shares, all of which have been taken 
up. £7 has been received and £9,993 is considered as paid. Mort- 
gages and charges, nil. 

WHITCHURCH & PANGBOURNE ELECTRIC SUPPLY OO. (LTD.)—In 
return to Nov. 2, 1969 (filed Feb. 16, 1910), capital is £10,000 in £5 
shares, of which $95 have been taken up. £5 per share has been called 
up and £4,975 has been received. Mortgages and charges, nil. 


MORTGAGES AND CHARGES. 


CECIL HODGES & CO. (LTD) — Particulars of £1,090 debentures 
created Feb. 26 have been filed, amount of present issue being £500. 
Property charged, company’s undertaking and property, present and 
future including uncalled capital No trustees. 

CONSOLIDATED ELECTRIC WORKS & APPLIANCES (LTD.)—Second 
mortgage debenture to bearer dated Feb. 22, 1910, to secure £1,340, 
charged on company’s undertaking and property, present and future, 
including uncalled capital (subject to lst mortyage debentures, secur- 
ing £2,500). 

ELECTRIC LANDAULET CO. (LTD.) A memorandum of satisfaction in 
full on March 8, 1910, of debenture dated June 2, 1909, securing 
£5,000, has been filled. 

ELECTRIC VEHICLE OO. (LTD.)—Particulars of £20,000 debentures, 
created Nov. 10, 1909, have been tiled, amount of present issue being 
£2,000, Property charged, company's property, including uncalled 
capital. No trustees. 

ESCARE & DENELLE (LTD.)—Charge on leasehold premises at West- 
minster, dated Feb. 22, to secure all moneys due or to become due 
from the company to the London, County & Westminster Bank. 


FILAMENTS (LTD.)—Particulars of £700 debentures, created Feb. 11, 
have been tiled, the amount of the present issue being £140. Property 
charged, company’s undertaking and property, present and future, 
incluidng uncalled capital, No trustees. 

SIMMS MAGNETO CO. (LTD.)—Particulars of £40,000 debentures, 
created Jan. 27, 1910, filed pursuant to sec. 93 (3) of Companies Con- 
solidation Act, 1908, amount of present issue being £31,000. Property 
charged, company’s undertaking and property, present and future, 
including uncalled capital. No trustees. 

TONYREFAIL & GILFACH GOCH ELECTRIC LIGHT CO. (LTD.)—Par- 
ticulars of £1,500 debentures, created Dec. 6, 1901, have been filed, 
amount of present issue being £150. Property charged, company’s 


property, including uncalled capital. No trustees. 


CITY NOTES. 


mais 


MEMORANDA (March 23).—Bank rate 4 per cent. (February 17, 
1910). Price of silver, 24d. per oz. Consols 801—811 for money, 
and 81--81} for account.  Consols Pay Day, April 6 ; Stock and 
Shares Continuation Days, March 30 and April 13; Ticket Days, 
March 31 and April 14; Pay Days, April 1 and 15; Mining Shares 
Carry Over Day, March 29. 

Prices oF METALS (London). Copper, cash, 53}; three months, 
5912. Lead, English, 1352— 13; ; foreign, cash, 13; three months, 
151; Spelter, cash, 25. Tin, English, 1411— 146) ; foreign, cash, 
14504; three months, 1473. Iron, Cleveland, cash, 51/6, and three 
months, 52,6. Magnet Steel, £55. 


CALCUTTA ELECTRIC SUPPLY CORPN. (LTD.)—The number of units 
delivered to consumers during the four weeks ended Jan. 28, 1910, were 
482,672, compared with 400,279 units in the corresponding period of 1909. 

CANADIAN GENERAL ELECTRIC CO. -A quarterly dividend of 13 per 
cent, has been declared. 

GATESHEAD & DISTRICT TRAMWAYS CO.—The directors recommend а 
dividend of 6 per cent. and the transfor of £3,453 to depreciation and 
reserve, carrying forward £840. 

SIR. W. G. ARMSTRONG, WHITWORTH & CO. (LTD.)—The directors have 
declared a dividend at the rate of 10 per cent. per annum (tax free) on the 
ordinary shares and 4 per cent. per annum on the preference shares (less 
tax) for the year 1909, carrying forward £68,131. 

TORONTO ELECTRIC LIGHT CO. (LTD.)—The income for 1909 was 
$1,292,545, and the expenses (including debenture interest) $761,838, 
leaving a balauce of profit of $530,707,Jout of which four quarterly 
dividends have been paid at the rate of 8 per cent. ($315,493), leaving 
$215,213 to be carried forward. 
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ЕГЕСТВІС TRAMWAY AND RAILWAY TRAFFIC | ELECTRICAL COMPANIES’ SHARE LIS 


NAME. 
IN Week Inc. or Dec. AGGREGATE. | 
LINE, ended. (a) No. of Amount. Ine or Dec | 
wee Electricity Supply. £ s. d. 
£ £ | | Bournemouth & Poole Elec. Sup. Ord. .... 9t—9? | 6 2 6| Mar, Sep 
Airdrie „ 0 e %%% % %%% %%% % „%„ % „% о о Mar. + 22 10 2,155 + | Do. 41 per Cent. Cum. Pre Pref.... еоооосвое е 91—э} 4 12 0 Feb, Aug 
Anglo-Argentine .......... + 4040. 10 | 472191 |+ Do. 6 pe Cent. Cum. Second Pref, ...... 91—10} | 5 17 O | Feb, Aug 
Ayr Corporation .......... + 44 | 1248 |- 9 | Do r Cent. Deb. Stock (red.) . 102—105 |4 5 6 Jan, July 
Baker St. St & Waterloo Ry... - 85] I 38,265 |+ 430 Bromley „Ake nt) El. Lt. & Power Shares. 4—44 5 15 9 April, Oct. 
Вагтзіеу .............. + 44| 10 1675 |+ 106 Do Do. Ist Debs....| 91 —94 | 4 15 9 | May, Nov 
Barrow . : . T 50 | 1С 2190 + 249 Brompton & Kensington Elec. Sup. Ord. 71 6 1 6 | March.... 
Bath Electric Trams, Ltd... + 134] 11 7,270 |+ 915 Do. 7 Cent. Prei 241—713 | 410 O| Mar, Sept 
. Birmingham Gor poradon s Es 55 ie Central Elec. Sup. Co. 4% Guar. Deb. Stock! 9? —102 | 318 6 | June, Dec 
Birmingham & Midland.. + 8) 9 7,105 |+ 202 tSharing Cross (W. End City) El. Sup. Co.“ 4—4 |511 0 Feb, Aug 
Blackburn Corporation + 26 81 94116 — 1,200 Do. 43 per Cent. Preſff i. 44 4 17 6 | Feb., Aug 
Blackpool and Fleetwood . + 34 $ 7% Do. 4 per Cent. Deb. Stock (red. 964—984 4 1 O| Jan, July 
Blackp'i St- Anne's& Lytham + 4&8j 20 3,683 |+ 146 Do. 4j per Cent. Deb. Stock (red.) 101 —103|4 7 6 
Bolton Corporation ө . . : i. Do. City Undertaking 4 44% Cum. Pref. 3-4 5 3 0| Jan, July 
Bombay Feb. + RISE 7 18,668 |+ R1.403 2/6 |tChelsea Electric Supply Ота............... 3|—4 812 0 | March 
Bournemouth Согрогайоп. | Mar. + 255 50 | 81564 |+ 2,253 st. 4% Do. 4i per Cent. р. te Stock (red.) 9) —102|4 8 0 | June, Dec 
Bradford Corporation + 672| 39 | 239,041 |+ 11,185 | 10) % | City of London Electric Lighting Ord. - | os 5 10 O | Feb, Aug 
Brighton Corporation...... + 111151 47,505 |+ 2,755 10) % Po. 6 per Cent. Cum. Frei. 121—132 | 410 6 jan, July 
Bristol Trams & Carriage . + 56 251,136 |+ 19, St. 90 | “Do. Sper Cent. Deb. Stock (red... 121 —125 | 4 0 0 | june, Dec 
Burnley Corporation ...... + 16 11 | 1380 |+ St | 4{%,| Do. 41 per Cent. 2nd Deb. Stock (red.) .. 99 —102 4 8 О | Jan, July 
А соро шоп ое + 6 | Sl 13,337 |— 16 5| County of Durham vri р.а РСЕ | т, 3 April, с 
угу Corporation oe А ae 5| ко, Do. 5 per Cent. non Cum. "T MNT e pril, 
Calcutta Tramways Co..... + R2,620 11 «581,886 + в5,012 10 870 County ср London Elec. Supply Ord. ...... —ё{ 6 0 6 ЕеЬ, Aug 
Camborne-Redruth ...... H 1l ы ER 10} 60 | tDo. б per Cent. Cum. Pref. ............ 1093—11!| 5 9 0 | Mar, Sept 
Cardiff Corporation........ + 143 Sl 110,582 |+ 3,076 St. | 41% | Do. 41 per Cent. Deb Stock (red.) — 4 5 О | Jan, Ju y 
Cavehill.. . . ; e t 10 - + 10 St. 1% Do. Second Deb. ЅїосК ................ 100 —108 4 7 6 ay, Nov 
Central London Railway . + „4| 1E | 61646 |m 403 К^ si 270°| Folkestone Electricity Supply Co. Ord. . 4}—4} | 512 6 | April, Oct 
Charing C., Euston & H- stead + 30; ll 42110 |+ 110 5| 2/6 Do. 5 рег Cent. Cum. Prei. 44— 4 13 O | Mar, Sept 
Chatham & Dist. Lt. Rys. . + O61; 11 8117 |+ 82 44% Do. 41 Ist Deb. Stock (red „„ 95 —9 412 0| Feb, Aug 
City & South London Ny. pEEC CAE NR Atc. 4/0 |. Hove Electric Lighting Ord . 2—73 |5 9 0 | April, Oct 
City of Birmingham ...... + 452 10 27,915 {+ 2.358 4 4/0 tKensington & кынк Огд....... zo 7—17 |5 6 8| Feb, Aug 
orh aig! dha ee wats + 30 | 11 1,691 |+ 367 з Do. 6 per Cent. 15+ Pref P ME 94505 4 18 0 Jan, July 
rk Electric rams ds : ЧЕ 5 = Do. 4 ber Cent Deb. Stock (red.)........ — i 
Croydon Corporation ...... + 5090 10 70,821 {+ 9,590 4 Kensington & Kngtbg. Co. & Notting нш 
Devonport & Dist. Trams + 863 10 3,970 |+ 325 ° | Со. (Joint Station) 4% Deb. Stock (red.) . 96 —101 3 19 о | April, Oct 
Dover Corporation ........ z 77 * 31% Kent Elec. Power Со..................... —8? 5 3 6 Jan, July 
Dublin & Lucan Railway .. % 1/27 (London Electric Supply Ord. ........ 1}—2 |410 О | Mar, Sept 
Dublin United о % ЧЕ Me 3/0 | tDo. 6 per Cent. Prei. q 4į—5} |511 € | Mar, Sept 
Dudley-Stourbridge ...... 5 4% | Do. 4 per Cent. Ist Mort. Deb 92—94 |4 4 5 Jan, July 
Dundee Corporation ...... + 5 144 51,251 |— 648 2/6 tMetropolitan Electric Sup. Ord. .......... 4 —41 5 0 April, Oct 
East Ham Council + 87,920 | 50331 |t 5,84 2/3 | Do. 4j per Cent. Cum. Pref. ........... 500119 9| jan July 
Exeter Corporation. + 13| 51 16296 |+ 845 419 Do. 44 per Cent. Deb. Stock Ist Mort... . 104 —107 | 4 4 O | June, Dec 
Gateshead & Dist. Trams .. + 58 „10 9,422 |— ; 73 3 Ф Do. 33 per Cent. Mort. Deb. Stock (red.) — 4 1 6 ү July 
Glasgow Corporation +  8c4| +42 4705493 |— 1,2% 44% | Midland Elec. Corp. for P. D. Ist Mort. Deb. | 961—984 4 11 6 | June; Dec 
Glossop Trams ett — 131 ail 92 20 4192 Newcastle & Dist. Elec. Ltg.4j per Cent. Deb. 82 —86 5 2 6| Jan, July 
Gravesend- Northfleet. . tet F 81 10 1,823 |+ 130 Newcastle Elec. Supply Ord............... 4—5 2 eb, Aug 
Great Northern & City Rly... - 52 (11 17099 |— 5422 5% 5 per Cent. non Cum. Pref. ........ 41—5 500 , Àug 
Gt. Northern, Piccadilly, &c. + 65) 11 | 62850 |+ 2,955 44%| Do. 4j per Cent. Ist Mort. Deb. 101 —103 | 4 7 6| Jan, July 
Greeno & Port Glasgow .. + 151| 10 482 |+ 62 5% °| North Metro. Elec. Power Sup. 5 Morts.....| 99 —101 | 4 13 0 
Hartlepool Tramways + 20 10 1,989 |t 104 9/9 Notting Hill Electric Ord.......... тыс 113—121 |51? 6 | March. 
Hastings Elec. Trams Co. . UTC M ECC UM 4% |tOxtord Electric ce S . 6}ł—6t 5 4 O0 | March. 
11093 Kon с e + 81.508 11 $98,299 t $6,633 4%, per Cent. fail Elec. Ord өөө eue. a өө 74 a > it С ү July 
uddersne Iph авза ° : S A t. 1585 & Pall Mall Elec. Or ll. — t eb, Aug 
Hull Corporation.......... + 177 50 | 132665 |+ 7,532 зо st j U 61—71 46 9 Feb, Aug 
Ilford District Council. ere.. + 68 | 52 24,737 |+ 2,403 9% Do. per Cent. Deb. Stock (red.) ...... —88 3 19 6 an, July 
Ilkeston District Council — 5 5% 6,601 — 237 ^| covinfetd Markets Electric Sup. Ord....... 1$—21 s eb 
Ipswich Corporation + 51 19,597 |+ 552 4/0 tSouth London Electric Supply ©От4......... 214—3 6 C O! April .. 
Isle 5 a з» + 66 424 0,7 + 239 5% Do. 5% 1st Mort. Stoc (red.) . 100 —103 417 6 2 
ee ee о ое е ө ә "IP + 21 10 1,043 + 0 8 South Metrop’ n Elec. Lt. & Power Ord. . й 4 14 0 sd 
‘eighley Corporation... + 24 5 8,355 + 50 0/1 t Do. 7 рег Cent. Cum. Prei. IIA |513 € | Feb, Aug 
deraino & БЕ: + 12| 10 €05 1+ 52 44% | Do. 4 Ist Deb. Stock (red.) 1 470 April, Oct 
marnock vorporation .. v. 5 ка . rban Electric Supply Ord. .......... ves = is pril, Oct 
Lanarkshire Trams Co. ....| „, + 205 11 14,377 |+ 1353 26 De 5 per Cent. Cin: Pref, ............ 14—24 us April, Oct 
Lancashire United ........ » AER NN NES. 44% | Do. 41 per Cent. Ist Mort. Deb. ........ 510 0 | April, Oct 
leaming gton . T mU is + 44 | 10 1.397 |+ 86 5 0 Westminster Elec. Sup. Ora: „ i u^ 5 P 0 | Mar, р 
з Corporation ...... .. .. 53 - = um. Рге!............. — O | Jan, Ju 
Тро Согросавоп атаа - + 203 п 23, 1 24 + 2,268 2/3 Do. 41 per Cent. C J y 
Leith Corporation ........ és { i 
Lincoln Corporation ...... is + 11 Si 6,144 |+ 292 Electric Railways and Tramways. 
Liverpool Corporation ....| ,, + 602] 10 | 106345 |t 3.018 4% | Baker St. & Waterloo 4% Perp. Deb. Stock | 96 —98 |4 2 0| Jan, July 
Liverpool Overhead Rly. ..| „ + 86; 12 15,378 |— 29 „Bath Elec. Trams Pref. Ога............... 1—1 г pril 
Llandudno&ColwynBayRy. | „ + 22| {15 1,822 |t 185 0/6 | Do. 5 per Cent. Cum. Pref. ............ h— |7 4 0j Jan, July 
London County Council.. , + 11,836 | $48 1,819,333 |+ 138.446 44% | Do. 471 Ist Mort. Deb. Stock (red.)g...... 84 —83 5 2 о April, Oct 
London United ....... р, + 626) 11 59, + 5,867 4192 | B'ham & Midland Trams 4j Ist Deb. Stock. 83 —86 5 5 6 Jan, July 
Lowestoft _.............. is + 16] 25 3,722 j+ 284 6% | Bristol Tramways & Carriage Ord. ........ 21—8t | 7 5 6| Feb, Aug 
Maidstone Corporation .... , ? z 49 Do. Cum. Pref. (fully paid) „ 71—8 5 00 m 
Manchester Corporation. T + 1,011 | St | 222212 |+ 365 4% | Do. 4perCent Debs. ................ 100 —101 | 3 19 0 Feb, Aug 
Mersey Railway .......... ” + и | 21791 |+ 35 ... | British Electric Traction Ord. ............ Д Е .. | June, Dec 
Merthyr .......... TET íi + 10] 10 1,830 — 71 3/0 | Do. 6 per Cent. Cum. Pref. ............ 3 —3 |811 6| Feb, Aug 
Metropolitan Dist. Rallway.| 2 + 1268| 10 | 119,533 |+ 11,832 5% | Do. 5 Cent. Perpetual Debs............. $0 --93 |5 7 6 | April, Oct 
Metropolitan Elec. Trams. , + 2.382 10 | 64221 |+ 13,347 44% | Do. 4} per Cent. 2nd Deb. Stock.. 68 —72 |6 5 0 | May, Nov 
Middleton У + 24| 10 2,549 |- 201 3% | Central London Ordinary Stock .......... 7 —72 |5 4 6| Feb, Aug 
Nelson Corporation. ses cn + 39 | 850 6873 |+ 441 % | Do. 4 per Cent. Pref. Stock ...... NUM 55 —87 | 412 0 | Feb, Aug 
Newcastle-on-Tyne Corp. ..| „, —  20| 50 196,067 |— 1,232 2% | Do. Deferred Stock .................. 52—54 |3 14 0 Feb. 
Newport (Mon.) .......... 5 а . 4% | Do. 4 рег Cent. Debs 109 —102 3 18 O | Jan, July 
Northampton Corporation..| , + 34/951 | 21067 |+ 1,378 4% | Charing X, Euston & Hmpstd Per. Dab Stk —93 |4 2 OJ Jan, July 
Oldham, Ashton & Hyde. „, + 60 | 10 4,582 |- 40 2/6 City of Birmingham Trams, 5 % Cam. Pref.) 46—56 | 4 17 5 pril, Oct 
Oldham Corporation ...... " — 251 51 | 90939 |— 7,439 49, . 4 per Cent. Ist Mort. Debs. ........ 99 —193 | 3 17 6 | April, Oct 
Perth (N. B.) Corporation. „, + $43 6753 |+ 23 119, | City & South London Rly. Con. Ord. . . 31 —32 | 614 0| Feb, Aug 
Perth (W. A) Elec. Trams. „ + 188 11 17,572 |+ 1,093 50% | Do. 5 рег cent. Perp. Pref. (1891) ......| 106 —108 | 4 12 6 | Feb, Aug 
Peterborough ............ 5 4 10 937 |+ 46 d ees PER Ns 102 —105 | 4 15 0 | Feb, Aug 
Portsmouth Corporation . е я 2 . . ó Do. f ð . ĩ da 192 —103 [4 17 19 eb, Aug 
Potterieees " + 103 | 10 16,853 |+ 32 56? | Do. (1993) ù)/ жд ки Ime 99 —102 | 4 '8 0| Feb, Aug 
Preston Corporation ...... ie + 25| | 7,784 |- 199 6% | Do. 4 per Cent. Perpetual Debs......... 100 —102 | 3 18 0 | May, Nov 
Rotherham Corporation.. " + 52] 5 2967 |— 683 6/0 | Dublin United Trams, 6 per Cent. Pref.....| 13 —14 |4 5 9 | Feb, Aue 
Rothesay ................ " + 1110 420 |+ 5 .. | Gateshead and District Trams Ord......... 8—9 Е d 
Salford Corporation — . 10 1 s .. | Gt. Northern & City Rly. Pref. Ord. (4%).. —i .. | Feb, Aug 
Sheerness ................ 15 + 4 10 408 |— 3 4/0 | С. Northern, Picc. & Brompton 4% G. Pf. 8 —8} : Feb. Aug 
Sheffield Corporation ...... js + 496 | $51 | 292220 |+ 9,333 o | Do. 4 per Cent. Deb. Stock ............ 96 —98 |4 2.0 | Jan, July 
Singapore Trams.......... н + $833 | 11 8108.21 — $426 2/0 | Hastings & District Elec. Trams, 6% C. P. 1 —1# .. | Mar. Sept 
South Metropolitan........ б + 200 10 6,9 4- 7с4 449 Do. 4} Deb. Stock .................... 74 —79 5 14 0 | April, Oct 
South Staffs.............. " + 170} 10 7,777 |+ | 82 69? | Imperial Tramways Ord. ................ 34—48 |% 13 © | Mar, Sept 
Southend Corporation. „, + 124 50 | 25120 |+ 3.7 6% ibo. 6 per Cent. Рге!................... 5—6 |5 0 0 Mar, Sept 
Southport Tramways ...... » T 66 | 10 2,165 |t 419, 4j per Cent. Debõ s 70 —72 6 5 O| Jan, a 
Stalyb'dge,Hyde,&c., Jt Bd. б = < 1/3 | I. ро Thanet E. T. & Lt. 5 per Cent. Pref. Н—1% |4 14 O Mar, Sep 
Sunderland Corporation....| „ + 62| 51 56,423 |— 2,291 4% Do. 4 per Cent. Deb. Stock ............ —65 6 3 0 Jan, July 
Sunderland District ...... "n = 19 20 8,035 |— 618 5/6 | Lanarkshire Tramways .................. 9}—ic | о О | Feb, Aug 
Swansea Trams .......... * + 110 10 9,476 | 1133 5% | Lancs. Utd. Тгатз, 5% Prior Lien 0 Stk. 861—884 | 513 0 lan. July 
Swindon Corporation ...... 2 e M oe "Y London United Trams, 5% Cum. Pref. .... 271—3} © ап, ушу 
Taunton ................ » + 8 10 388 |+ 70 4% 4 per Cent. Ist Mort. Deb. Stock. | 70—73 5 10 0 Jan, July 
Tynemouth and District.. „, + 33| 10 1,354 |+ 125 .19 | Mersey Con. Ord. Stock pe —3 э eb, Aug 
Tyneside Trams co. „, + 8| il 3,785 |- 233 10$ | Metropolitan Elec. Tramways Ord......... sh H к А 
Wallasey District Council. „, + 69) §50 | 45,257 ＋ 12.1 2 bo Do. Penne. su ЕЗ “эта April 
Walsall Corporation ›; + 24 11 5,753 |+) 381 0/6 Do. 5 рег Cent. Cum. Pref. ............ 1— 8 5:2 9| Feb, Aug 
Warrington Corporation.. „ + 24 50 19073 |+ 41 44% Do. 41 per Cent. Deb. Stock. aen 96 —93 5 1 0 Et July 
West Ham Corporation. „ + 519 4) | 115,464 |+ 8,553 1% | Metropolitan Railway Consolidated.. 431—441 | 1 2 3 | Feb, Aug 
Weston-super-Mare ......| „ + 3| 10 == 2 ‚| 2% | Do. Surplus Lands Stocks . 68 —70 |318 0| Feb, Aug 
Wolverhampton Co. p + 710 3.902 |+ 179 3 % Do. 3j per Cent. Preference..... .......| 89 —91 |317 0| Feb, Aug 
Wolverhampton Corpn. ... » + 149 MH 9,418 |+ 1,009 3 Do. 3j per Cent. “A” Preference ......| 85 —8/ | 4 O 6 | Feb, Aug 
Worcester 6 %%% % %% „ „ „ „ о е » + 2\ 10 2, + 116 3 Do. 3 per Cent. Convertible Pref. „ 62 6 „ „ „„ 85 —87 4 0 6 Feb, Aug 
Wrexham ............ ne E + 18 | 10 8 = 10 31% | Do. 3$ per Cent. Debenture Stock ......| 91 —93 |3 15 3 J a, ушу 
Yorkshire W. R Trams. „, + 70 12 14,005 |+ 1,352 
Yorkshire Woollen District..! __,, + 244! 10 9,056 14 4,039 


* [n calculating the yield allowance has been made for accrued interest; but not for redemption. 
(a) These comparisons are with the corresponding period last year. ° 2 die electrical. t Ex Dividend. t The London Stock Exchange Committee have declined to quote these, 
f Minus 3 days 1 Minus 2 days, 1 Plus 3 days, I Plus 2 days 


Do. ef. v 
St. 44% | Do. 44 per cent. Ist Mort. Deb. (red.) 


ELECTRICAL COMPANIES’ 


! DIVIDEND ce 


Met. Rly. 3} per Cent.“ A" Deb. Stock..| 90 
Metropolitan District Railway Ord.......| ` 
Do. Extension Pref. (5 per Cent.). 64 
Do. Assented Ext. Pref. (Int. Guar. by 
Und. Elec. Rlys. Co. of London, Ltd.) 
Do. 3 per Cent. Consoltd. Rent-charge 
Do. 4 per Cent. Midland -Rent-charge 


Do. Guar. Stock 4 per Cent. 4 
Do. 6perCent. Perp. Deb. Stock...... 
Do. 4 per Cent. Ditto ie 

New Gen. Tract. 6 per Cent. Cum. Pref... 

Potteries Electric Traction Ord. ........ 

5 per Cent. Cum. Pref......... oes 
Do. 44 per Cent, Deb. Stock.......... 

S. Met. Elec. Trams. & Ltg. 6% Cm. Pref. 
Ос. 4 per Cent. Deb. Stock.......... 

Sunderland Dist. Elec. Trms. 5% IstMtDb. 


Undergd E. Rys. Lon. 6% In.bds.withcoups 


Do. 5% Prior Lien Bonds....... 27924 
Do. 4t% Bonds with coup. ........ 
Do. 4perCent lst Power Ho. Obs. .. 
Yorkshire (W.R.) Elec. Trams. Ord....... 
Do. 6 per Cent. Cum. Prei... 
Do. per Cent. Ist ОеЬз............. 
Electric Manufacturing, &c. 
Ancha Cable Co. 44 % Deb. Stock .... 


Aron Electricity Meter ОгЧд............. 
Do. 6% Cum. finn... CP 
Babcock & Wilcox Ога................. 
Do. Pref..... een 
British Insulated & Helsby Cables Ord... 


Dc. 6 per Cent. Prei. 
Do. per Cent. 1st Mort. Deb. (red.).. 
British Thoms'n-Houst'n 41% 1st Mt. Db. 
British Westinghouse 6 per Cent. Pref..... 
Do. 6 per Cent. Prior Lien Dbs. (rd.) 
4 Cent. Mort. Deb. Stock. ..... 


Do. 
BrushE. Eng. Co. 44% Perp. Ist Deb.Stock 


Do. Perpetual 2nd Deb. Stoc... 
Callender's Cable Con. Ога............. 
Do. 5 per Cent. Cum. Pre... 
Do. 4 per Cent. let Mort Debs. (red.) 
Castner-Kellner Alkali Co 
Do. 4$.per Cent. Ist Mort. Deb. (red.) 
Chadburn's (Ship) Telegraph Ord. ...... 


Do 6 per Cent. Cum. Pref. .......... | 


Consolidated Electrical Со............. 


Do. (£5 paid) ........ n nn 
Do. 4 per Cent. Mort. Deb. Stock (red.) 
Do. 5 per Cent. 2nd Deb. Stock...... 
Edmundson's Elec. Corp. Ord........... 
6 per Cent. Cum. Pref. .......... 
Electric Construction Co.. 
Do. 7 per Cent. Cum. Pref........... 
Do. 4 per Cent. Perp. Ist Mort. Debs... 
Ferranti Ltd. 5 per Cent. 1st Mt. Db. St. 


5/0 | General Eléctric (1900) 5% Cum. Pref. .. 


Do. 4perCert. Ist Mort. Debs........ 
tHenley's Telegraph Works Ord......... 
Do. 4} per Cent. Prein... 
Do. 44 per Cent. Ist Mort. Deb. Stock 
India Rubber, Gut. Per., &c., Works.... 
Do. 5 per Cent. Cum. Pref. .......... 
Do. 4 per Cent. Debs. (red.) 
National Elec. Construction Co. ........ 
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Do. 6 per Cent. Cum. Pref. .......... 
Do. 4 per Cent. Perp. Deb. Stock.... 
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Do. 6 per Cent. Cum. Pref. .......... 
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Do. 4 per Cent. Deb. Bonds (1909) .... 
Vickers, Sons & Maxim, Ltd., Ord........ 
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Do. 8 per Cent. non Cum. Preferred. 
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Eastern Erten een 
Do. 4 per Cent. Deb. Stock .......... 


Eastern and S.Af., 4% Mauritius Sub. Debs 


G.N. (of Copenhagen), with Coupon 78 .. 


„| Halifax & Bermuda 44% Ist Mt.Db.(red.) 
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, Buenos Ayres Lacroze Trams 1st Mt. Db. 


fSao Paulo Tramway, Light & Power Co. 


[Canadian Cen. Elec. Co. Com. St......... 


SHARE LIST. — Con 


NAME. 
T. — Telephones. 
Amer. Telebhn. & Telegh. Cap. St. ...... 
Do. Coll Trust $1,000 4 per Cent. Bds. 
"Do. 4% Cons. Bonds 1 а а. ру 
Anglo-Portug'se Tel. 5% Ist Mt. Db. Stk. |; 994—1014 
Chili "Telephone ........ РЫ Us 5 Фр 
Monte Video Telephone Ord............. 
Do. 8 per Cent. Prei. 
Nacional Co. Pref. Stock 
Pa, M. Sete сасани 
Do. 6 Cum: Ist Pre... 
Do. . per Cent. Cum. 2nd 79 9" 


New York Telephone Co. 30 yr.Bnds.Scrip 
Oriental > 


United River Plate........... SEV -r 
Do. 5 per Cent. Frei 
Do. 4j Deb. St. 4 DIDI 


Financial, investment, &c. 
Elec. & Gen. Investment 6% Cum, Pref... 


fDo. 6 per Cent. Pref. ..... ID 
Submarine Cables Trust (Cert.) .......... 
Coloníal and Foreign Electric. 

-. Railways, Tramways, &c. 

Anglo- intine 5% Cum. Ist Pref. ...... 

Do. : Cum. 2nd Pref......... e 
0 ; 

4195 Deb. Stock ......... Mfr E М 
Auckland Elec. Trams. 5% Deb. led.) 
Brisbane Electric Trams. Invest. Ord .... 
Do. 5 per Cent. Cum. Pref. ......... T 

Do. 4} p Cent..Db. Prov. Certs....... 
British Columbia El.. Rly. Df. Ord. ...... 
Do. Pref. Ord. Stock ...... 3 | 
Do. 5%:Сит. Pern. Pref. Stock...... 
Do. 4) per Cent. Ist Mort. Debs....... 
Do. Vancouver Power Debs. ........ 
Do. 4}% Perp. Con. Deb. St. ........ 


Buenos Ayres Port & City Tram, Ist Mt. 
cU We. АРНЕ CE. ЛЕ ЕКА. om he TC 
Calcutta Tramways (1 to 137,610) 
Do. 5 рег Cent. Cum. Pref. .......... 
Do. 44% Ist Deb. Stock (red)) 
Cape Electric Tram Shares . 
City of Buenos Ayres Trams Co. (1904) Sh. 
Do. 4 per Cent. Deb. Stock.......... 
Colombo Tr. & Ltg. 5% Ist Mt. Db....... 
Electric Traction Co. of Hong Kong 5 per 
Cent. Ist Mort. Debs. s. 
Havana Elec. Ry. Con. Mt. 59$ $1,000 50 
r = resecsot 
Kalgoorlie Elec. Trams Sh. ............ 
Do. 8 per Cent.“ A" Deb. Stock...... 
Do. 6perCent. " B" Ditto 
Lisbon Elec. Trams, Ord. .............. 
Do. 6 per Cent. Cum. Pref. .......... 
Do. SperCent. Reg. Mort. Debs. ...... 
Madras Elec. Trams. 5% Deb. Stk. ...... 
Manila Elec. Ry. $1,000 Gold Bonds 


Do. 6% 50 yr. Mort. Bds... .......... 
Montreal St. Ry. Sterling 4} per Cert. 
Debs. (1922) (Nos. 601 to 2,000) ........ 
Do. do. (Nos.1 to 4,600) ........ 
Perth Elec. Trams Ога. ..............., 
Dd. “ist Mt Db. Stotb 4 ne 
Rangoon Elec. Trams & Supply Со. 6% 
Con PE ˙ͥM әт» tr aros E 
Do. 4}% Ist Mort. Deb. Stk. ........ 
Rio Janeiro Tram, Lt. & P. Co. .......... 
Do: 30 . Gold Bda у» зэ» ууа эв ә» 
Do. 30 yr. Mt. Boda саноа оь 


S100 Sek „солее 99295509025 
Do. S per Cent. Ist Mt. $500 Db. 
Toronto Ry. Co. 1st Mt. 44% Ster. Bond: 


Colonial and Foreign Electricity 


Supply, &c. 
Adelaide Elec. S'ply Co. 6% Cu. Pr....... 
Bombay E.S. & T. 69$ Cm. Pf........... 
Do. 4} rer Cent. Deb. Stk. (red)) 
Do. 5 per Cent. 2nd Mort. Deb. Stock.. 
Calcutta Elec. Supply Ord.. ............ 


Оо; 7% Cm. РЕ Stock occ sc ores 
Castner Electrolytic Alkali Co.(of U.S.A.) 
1st Mort; dee 3 


| Elect. Development Co. of Ontario...... 


Elec. Supply Co. of Victoria 5 per Cent. 
ist Mort: Deb: e 
Indian Elec. Sup. & Trac. Co. .......... 


| Kalgoorlie Elec. Power & Ltg. Ord. ...... 


Do. 6 per Cent. Cum. Pref. .......... 
Madras E. 5. Corp. Ога............... 


| Melbourne E. S. Co. 6%Cum. Pref. ...... 


Do. 5% Ist Mortg. Deb. Stock. ...... 
Mexican Elec. Light Co. 5% Ist Mort. 
Dod т TTT 
Mexican Lt. & Power Co. Com. St. ...... 
Do. 59$ Ist Mort. Gold Bnds. ........ 
Montreal Lt. Ht. & Power Co. Cap. St. .... 
River Plate Electricity Co. Ord. ........ 
Do. 6 per Cent. non-Cum. Pref. ...... 
Do. 5 per Cent. Deb. Stock .......... 
Rosario Ele . Co. 6% Pref. (1-20,000) .... 


| -Do.- 2nd I ref 
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20,000 kw. Generators. 
. THE announcement that the Commonwealth Edison Co., 
of Chicago, are getting out plans for the erection of 
two new generating stations containing units each of 
20,000 kw. follows close upon the prophecy of Mr. MILES 
WALKER, in his recent Paper before the. Institution of 
Electrical Engineers, that generators of this capacity were 
likely to be required in the immediate future. The growth 
of the business of this Company is truly remarkable. Last 
year we described their new Quarry-street station with its 
three 14,000 kw. units; and although three more units of 
this size have stil to be installed, the Company have 
already made arrangements, as mentioned above, to erect 
two new stations, each containing six 20,000 kw. units, the 
rating being for continuous service. Electrical engineers 
in this country, and especially manufacturers, must regard 
with envious eyes the growth of the demand for electrical 
energy in America. In view of the fact that the maximum 
load of the Commonwealth Edison Co. during the past 
winter was no less than 40 per cent. greater than in 1908-9, 


it will be seen that the extensions are by no means 
unnecessary. The Company have from the: first been 
pioneers in installing turbo-generators of what had hitherto 
been considered mammoth size, but their policy seems to 
have been justified by the results obtained. Engineers in 
this country, however, would certainly like information as 
to the depreciation allowed on existing plant, which bids 
fair to be antiquated within only a few years. 
Polytechnics and the University. 

TIME was when polytechnics were regarded as institutions 
providing recreation combined with an opportunity of ac- 
quiring technical knowledge of a somewhat elementary kind. 
Since those days, however, these institutions have grown 
enormously in both number and quality, and the fare pro- 
vided is much better. So much is this the case that one 
of the polytechnics, namely, the East London College, 
has become a school of the University of London, and 
another, the Birkbeck College, is applying for this recogni- 
tion. The polytechnics, therefore, arc now providing educa- 
tion of a University character, and this fact has led Mr. 
BLAIR, the education officer of the London County Council, 
to draw up а report upon the present position. At the 
present time London has nearly 178,000 evening students, 
and their requirements are very varied. Originally, no 
doubt, the polytechnies were intended to provide young 
men and women belonging to the poorer classes with 
technical education combined with recreation. Other 
instruction was contemplated, but the classes were, 
as а rule, to be held in the evening, and although 
there might be advanced classes, a day school of the 
University would have been considered beyond the limits 
of the scheme. The tendency at the present time is to 
carry on а great deal of day work as well as evening work, 
and the instruction is by no means limited to technical 
matters. | 

Хо one will regret the improvement in the standard of the 
education provided. There is, however, one important 
feature which is now arising. The raising of the standard 
is bringing the polytechnies more and more into competi- 
tion with the older schools of the University. The latter 
are not subsidised to any great extent. They have to find 
the necessary funds as best they can, and of necessity the 
fees are somewhat high, as the cost of the teaching staff 
and equipment for the highest education is necessarily 
very great. Polytechnics, on the other hand, have been 
in а happier financial position, and thus the fees are 
extremely low. This, as pointed out by Mr. BLAIR, is 
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liable to mislead certain sections of the publie into 
the belief that they can obtain in the evening all that & 
University can give. The safeguard is to bring the Uni- 
versity within the reach of all those who are capable o 
making the best possible use of it in the daytime. We can 
only welcome the raising of the standard which has 
gradually taken place, but at the same time it must be 
recognised that competition on unequal terms with the 
older colleges is undesirable. If the polytechnics are to 
provide University teaching their original aims must not 
be forgotten, and we hope that the position generally will 
be cleared up by the Royal Commission. 


Transformer Oils. 

In a Paper read by Messrs. W. PoLLARD DIGBY and D. B. 
MELLIS last week, before the Manchester local section of 
the Institution of Electrical Engineers, the authors call 
attention to the importance of the systematic testing of 
oil supplied for transformers and switches. The particulars 
given of the changes that take place in oils during use 
should certainly prove valuable, and the divergent results 
obtained with oils supplied to the same specification are 
very striking. In connection with transformer oil, it 
is interesting to notice that in a recent * Bulletin " of the 
National Electric Light Association, Mr. R. D. de Worr 
states that two types of oil are in general use for trans- 
formers, namely, a light. practically white, oil, known to 
the trade as * mineral seal oil," and having a rather low 
flash point; and, secondly, a dark coloured oil of somewhat 
greater specific gravity and possessing a high flash point. 
On continued heating & deposit is obtained with the 
latter oil, whilst the former is free in this respect and is 
generally favoured for large transformers of the water- 
cooled type. In the “Bulletin” the author also draws 
attention to the importance of detecting moisture, stating 
that tests with this object should be made at frequent 
intervals on samples of oil drawn off from the transformer 
case. The subject of oils for insulation is one of those little 
side issues of the electrical industry on which more light 
could be thrown with advantage. 


acce —— 


— — 


Fires. 

THE first annual report of Lieut. SLADEN, Chief Officer 
of the London Fire Brigade, has been issued this week, 
and contains an interesting return as to the origin of 
tlie 3,197 fires attended by the Brigade during 1909. Of 
this total, defective electric circuits are stated to have 
been responsible in 95 cases, and 8 fires were due to over- 
heating of electrical apparatus. As to other causes of out- 
break, an escape of gas was responsible in 100 cases, 
seeking an escape with a light in 11, swinging gas 
brackets in 17, gas stoves in 66, curtains coming in 
contact with gas lights in 90, and lights carelessly dropped 
in 698; whilst in 288 instances the origin of the con- 
flagration was not ascertained. It is to be regretted that 
the statistics as to defective electric circuits are not set out 
in greater detail; but, doubtless, їп many cases this would 
prove difficult, since the origin of so-called * electric fires " 
is frequently a matter of conjecture. As 101 electrical 
fires were officially reported in 1908 and 105 in 1906 
it seems that the number does not tend to increase, 
notwithstanding the greater use made of electric light. 
When it is considered how extensively electrical fittings 


are employed for decorative purposes in shop windows, 
how many risks are taken by placing lamps in contact with 
inflammable materials and by the free use of flexible wire, 
the number of electrical fires is not altogether surprising, 
though there is little doubt that it could be reduced by 
stricter inspection on the part of the insurance companies. 
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The Telephone Transfer.—At a conference of postal em- 
ployés at Bradford, on Monday, Mr. Herbert Samuel, the 
new Postmaster-General, stated that he was engaged upon the 
solution of the problem of the earlier transfer of the National 
Telephone Co.'s undertaking to the State than that of January 
1,1912. So far as Mr. Samuel's statement went, the negotia- 
tions have not yet resulted in an arrangement satisfactory to 
both parties. 


Obituary.— We regret to record the death, on Friday last, at 
the early age of 45, of Mr. Percival Storey. borough electrical 
engineer of Torquay. Mr. Storey was engineer and manager 
of the Torquay electricity works for about 12 vears, and during 
that period was responsible for various extensions to the gene- 
rating plant and mains. Prior to his appointment at Torquay 
he was electrical engineer to the late Marquis of Salisbury. 
Deceased was а member of the Institution of Mechanical 
Engineers and an associate member of the Institution of 
Electrical Engineers. The funeral, at Torquay on Tuesday, 
was attended by the Mayor, the Town Clerk, the Borough 
Surveyor, several aldermen and councillors, Mr. J. Keenan 
(assistant electrical engineer), and many employés of the 
electricity department. 


Progress in Railway Engineering.—The advances made 
in engineering are so rapid that it is quite impossible to keep 
pace with them by means of text-books dealing even with only 
one particular branch of the subject. When any special step 
forward is made it is, of course, chronicled in the pages of 
one or other of the technical journals, but from the very nature 
of things it happens that such an article is rather hidden 
amongst other matter, and it is, therefore, useful from time to 
time to have the progress in any one branch collated in the 
pages of an issue which deals only with that particula: subject. In 
recent years much progress has been made in railway engineer- 
ing, in the design of both steam and electric locomotives, in the 
development of the safety appliances connected with railway 
working, especially in power signalling, and in many other ways. 
We welcome, therefore, the current issue of Cassier's Maga- 
zine," which is devoted to giving a general survey of what has 
been done in this direction up to the present time. The issue 
is suitably prefaced by an engraving of George Stephenson, the 
father of the steam locomotive. British railway engineers wi 
be interested in the article by Mr. J. F. Cole on ** Modern High 
Speed Locomotives,” with special reference to American prac- 
tice, and in other articles dealing with British and Continental 
locomotives. The important subject of railway bridges 18 
dealt with by Mr. C. Gribble. Perhaps, however, the piece de 
r sistance, from the electrical engineer's point of view, is the 
article on the ** Development and Design of the Electric Loco- 
motive," by Mr. T. Rich. The author deals with the subject 
from the very beginning, passing from the first electric locomo- 
tive of 1888 and that used on the City & South London Railway 
in 1890, to the present modern engines, such as those now work- 
ing on the Metropolitan Railway, the Italian State Railways, 
the Baden State Railwavs and in America. The article is fully 
illustrated with drawings of the various types of locomotives 
which have been designed from time to time, and forms a useful 
summary of the progress made from early days up to the 
present time. Other articles in which electricity is mentioned 
in a secondary manner are those dealing with railway signalling 
in America, power railwav sign.lling, railwav fuel supply and 
railway workshops. 


Cable Interruptions. Date of Interruption- 
ABSAD Ü ⁵⅛75b 8 July 3, 1 
Dakar—Conakry оен на алала нав Aug. 19, 1909 
Balik Рарап—Кзапдап............................. Nov. 1,1 
Para —Maranham . . ⁊ Mar. 16. 1910 


-THE ELECTRICIAN, -APRIL 1,.1910. 


1005 


New Ferro-Concrete Pole for Transmission Lines.— | the Roseland sub-station. Six 440-volt three-phase induction 


According to the “ Electrical Review and Western Electrician," 
а German firm has recently brought out а new type of ferro- 
concrete pole for transmission lines, which possesses several 
interesting features. The pole is rectangular in section and 
is perforated throughout its length (except, if required, for 
some few feet near the bottom) во as to reduce the weight of the 
pole and the pressure of the wind, and also to form rungs for 
climbing. The poles can be cheaply made at or near the points 
of erection, and thus the cost of transportation is greatly 
reduced. Erection of the line is simplified and cheapened, for 
no ladders are needed for this purpose. It is understood that 
several thousands of these poles have already been utilised in 
Germany, and that they have been received with favour. 


Results of Electric Smelting.—In a recent issue of the 
“ Engineer” it is stated that the first electric smelting furnace of 
the Stassano type to be erected in Austria is in operation at 
S. Pólten, where a second 1s in course of construction. The fur- 
nace is of 250 H.P., and was tested, at the time of taking it over 
from the makers, with а charge containing about 15 per cent. 
tool-steel scrap and 85 per cent. mild scrap iron and 
nail points. In spite of the refractory character of the charge, 
the refining process was effected with а consumption of only 
1,010 kw.-hours per ton of moltencharge. For a first attempt 
this may be regarded as satisfactory, and the figures have since 
been reduced to about 810 kw.-hours. The results as regards 
the refining agree fully with those obtained in other plants of 
the same class, and although the metal is generally of low carbon 
content—frequently as low as 0-1 per cent.—sufficient heat 
is attained for pouring small and thin castings satisfactorily. 
The consumption of energy is very uniform, and the plant works 
in parallel with the lighting and power circuit of the local 
municipality, from whose mains the supply is drawn, without 
giving rise to the slightest disturbance. 


Train Despatching by Telephone.—According to the 
* Railway Gazette," train despatching by telephone is spread- 
ing in North America, and the experience there gained is in- 
teresting. The Atchison Co. has about 1,200 miles of telephone 
train-despatching in use, and as much under construction. 
Mr. C. H. Gaunt, the assistant general manager, was recently 
asked his experience. After fully describing the inevitable 
minor early troubles, he said: “The telephone despatching 
has been in no. way responsible for any accident in any terri- 
tory so equipped. I may add further, that in no in- 
stance have we gone back to the telegraph despatching 
: except, of course, temporarily." The attitude of the 
train despatchers, contrary to the opposition of the organised 
telegraphists, is very appreciative. Опе of them points out 
that all the despatchers are agreed that the method of hand- 
ling trains by telephone is vastly superior to the old method 
of telegraph. It saves much of the train despatcher's time, 
due not so much to the actually greater rapidity of trans- 
mitting messages a8 to the quicker calling up, while the 
orders are recorded in the book as and when despatched. 
Another despatcher says that the most important advantage 
is the calling of operators who may be outside, working local 
trains or handling freight in the freight house. Also anvone 
can use the telephone without training, and in case of emer- 
gency the ability to converse with driver or fireman or other 
officials on the spot is often of the greatest value. TheC.P.R. 
has a line 426 miles long, between Winnipeg and Fort William. 
It is also announced that the Georgia Railroad is to introduce 
telephones for train despatching on the main line and the 
Macon branch, 42 stations. 


Electricity in Brick Making.— According to the “ Electrical 
World," perhaps the first brick-making concern in the Chicago 
area to use electrical energy in the manufacture of bricks is the 
Chicago Brick Co., which has а brick yard at Dalton, a sub- 
urban neighbourhood in the south-eastern part of Chicago. 
This Company has in use a 600 н.р. Corliss engine to drive 
the various machinery used in the manufacture of bricks. 
However, more energy is needed, and this will be obtained from 
the Commonwealth Edison Co., а line being extended from 
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motors will be installed. Two of these, of 50 H. P. each, will 
be belted to large drying fans. Another 50 н.р. motor will 
drive two centrifugal flood pumps placed in the pump house. 
The shaft of this motor will be extended and supplied with two 
pulleys, each belted to a centrifugal pump. А 25 н.р. motor 
will drive another centrifugal pump used for pumping water 
out of the clay pit. There will be also, in the initial electrical 
installation, two 3 H.P. motors for operating mechanical 
stokers in connection with the kilns. The drying fans will 
supply heated air to accelerate the evaporation of the moisture 
from the bricks in the process of manufacture. In some re- 
spects the electrical operation of brick yards is an excellent 
thing for the supply company, because it is usually imprac- 
ticable to pursue the process of making bricks, which is largely 
carried on in the open, during the winter months, so that to a 
considerable extent the demand is shut off during the heavy 
winter lighting peak. In the case of the Chicago Brick Co., 
the plant is shut down during December and January, and par- 
tially during February. Therefore the load is largely an off- 
peak one. Furthermore, the machinery, in the case of the 
Chicago Brick Co., is all shut down about 4 p.m. each day, 
except the drying fans, which are kept in operation for 24 hours 
daily. 

Electric Traction in the Argentme.—The “ Railway 
Gazette " states that the problems which the railway companies 
entering Buenos Ayres have to consider in the near future are not 
confined to the possible electrification of their suburban lines, 
though these are, of course, the most urgent. There is, for 
instance, the question of linking up the Pacific and Central 
Argentine systems, which enter the city from the north, with 
the Buenos Ayres Great Southern system on the south. Whether 
this link should take the form of an underground tunnel or a 
high-level line along the quayside is a matter which can only be 
decided after a close investigation of the many and compli- 
cated factors involved. There is, again, the question of a 
central terminus, or a joint one for the Pacific and Central 
Argentine Companies, or of independent termini. It is ob- 
vious that these are not matters which can be rapidly decided, 
involving, as they}do, lengthy negotiations with the municipality 
and the Government, and between the different companies. 
The question of electrifying the suburban lines is less com- 
plicated and is a matter to be decided principally on financial 
grounds. If the investigation now proceeding should show 
that electrification would not be profitable, the questions of 
linking up of termini and of quadrupling the suburban tracks 
would still remain to be dealt with. If, on the other hand, it 
should be found that electrification is financially profitable, 
there is no reason why the Central Argentine Company should 
not proceed with the work at once, provided that it can raise 
the necessary money without difficulty, which seems probable 
from the success of its recent issue. Electrification is, in fact, 
an almost entirely financial question, while the other problems 
would appear, to a considerable extent at least, to be a question 
of politics and negotiations, and to require a longer considera- 
tion, owing to the far-reaching effects which any decision 
affecting termini must have. 


Welding by Electrical Means.— According to the “ Elec- 
trical World" the Philadelphia Rapid Transit Co. after experi- 
menting for a long time in а small way has perfected a number 
of interesting welding processes with an electric arc at its 
Kensington Avenue shops. Two welding outfits have been 
installed and the work of the forge shop is now confined almost 
entirely to upsetting and forming. All grades of wrought iron 
and steel are successfully welded with the electric атс and even 
malleable iron gear cases have been repaired with this process. 
Current at from 14 to 20 volts is used to form the arc. The 
carbon pencil is secured in a wooden handle, and is connected 
to the positive lead of the water rheostat which regulates the 
voltage. The piece to be repaired is mounted on a bench and 
i8 connected to the negative side of the rheostat. By playing 
the point of the carbon pencil over the surface to be welded 
the metal is brought up quickly to a full welding heat, which 
is localised at the break. The weld is finished on an anvil by 
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hammering until cold in the usual manner. А special! flux 
18 necessary to secure. satisfactory welds wlth steel, the com- 
position of which was determined after many trials and experi- 
ments, and is kept secret. Among the manv uses to which 
electric welding is put in these shops may be mentioned butt 
welding of motor armature shafts and building up shafts which 
have worn down in the bearings. A worn shaft can be built 
up with metal welded on to a thickness of in. or ; in. at a 
total cost, for welding and machining to correct diameter, not 
exceeding 8s. To disconnect an armature and insert a new 
shaft would cost from £7 to £10. In building up a shaft, small 
pieces of 4 in. round steel bars containing 0:20 per cent. carbon 
are melted down on the shaft by the electric arc. The com- 
pleted weld is not hammered, but it is claimed that the metal 
welded on in this manner is as homogeneous as the shaft itself 
and has quite as good wearing qualities. Another application 
is plugging worn and elongated holes in brake levers and rods 
which are afterward drilled out. 


Accident to the Electrical Equipment in the Cascade 
Tunnel.—The “ Electrical World" states that. on account of an 
avalanche of snow, estimated to be 1 mile in length, which 
carried away two Great Northern trains, three steam locomotives 
and four electric locomotives, along the west slope of the Cascade 
tunnel on March 1st, it 1s believed the electric service in the tun- 
nel cannot be resumed in less than three months. Even at the 
time of writing the extent of the damage to the electrical equip- 
ment has not been determined, but all the electric locomotives 
were swept from the tracks to the canvon below. | 


Electromagnet for Lifting Sunken Iron.—According to 
the Electrical World," an electromagnet has recently been 
built for the United States Steel Co. for use in rescuing iron 
cargoes from the bed of the Mississippi. The magnet, which is 
34 ft. in diameter and weighs 3,000 lb., has been placed in ser- 
vice near New Orleans for raising a barge load of nails. At 
each lift five or six kegs, each weighing 200 lb.. were raised in- 
tact. None of the material was lost, while if a dredger had been 
used the kegs would have broken open and the loss would 
have been serious. The kegs were raised from a depth of 70 ft. 
The next task for the magnet will be the raising of a load of 
steel strips used in fastening some cotton bales which were sunk 
near Natchez. The third task will be lifting a load of woven 
wire sunk near Pittsburgh. 


Current Topics. 


Subjects of current interest dealt with in this issue include 
the following :— 


Dr. W. Lulofs contributes an article on “‘ The Adaptation of the 
Test Wire to Telephony " in the case of electricity supply networks. 

At a recent meeting of the Institution of Naval Architects Mr. 
W. P. Durtnall read a Paper on The Substitution of the Electric 
Motor for Marine Propulsion." 


. Before the same Institution the Hon. C. À. Parsons read a Paper 
on “ The Application of the Steam Turbine and Mechanical Gearing 
to Merchant Ships. This subject is referred to in our Leading 
Article. 

Before the Manchester local section of the Institution of Electrical 
Engineers Messrs. W. Pollard Digby and D. B. Mellis read a Paper on 
“ The Physical Properties of Switch and Transformer Oils." 

We conclude an account of Sir J. J. Thomson's lectures on “ Electric 
Waves and the Electromagnetic Theory of Light." 

The British Thomson- Houston Co. are introducing a process by 
which tungsten filaments are drawn instead of being sintered 
together. 

Southampton Corporation have adopted a revised scale of charges 
for electrical energy. and in future current will be supplied for heating 
and cooking at 4d. per unit. 

Auckland (N.Z.) Council have decided to erect a new electricity 
generating station at an estimated cost of £250.000. 


Ап arrangement has been made under which Watford Council | 


are to supply electrical energy in the adjoining district of Bushey. 


Luton Council are devoting to rclief of rates £847 out of the past 
year's profits of their electricity supply undertaking. 
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Directors’ Reports.—The report of the directors of the American 
Telephone & Telegraph Co. states that at the end of 1909 the number 
of stations which constituted the Bell system in the United States 
was 5,142,692, an increase of 778,003. 

The report of the directors of the Underground Electric Railways 
Co. of London, for the half-year ended December states that the 
traffic of the railway companies is increasing satisfactorily. The 
net output of the power house during the half-year was 62,005,000 
units. 'The financial] position is set out in the report, which is 
abstracted elsewhere. 

The report of the directors of Willans & Robinson (Ltd.) states 
that the past half-year's trading shows a loss of £8,282. Complaint 
is made of continued depression of trade. 
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INSTITUTIONS AND SOCIETIES. 


INCORPORATED MUNICIPAL ELECTRICAL AssOcIATION.— The fif. 

teenth annual convention of this Association will be held at Glasgow 
from June 14th to 17th. The members of the Association will be 
welcomed by the Lord Provost of Glasgow (the Hon. A. McInnes 
Shaw) on the first day, while at the same meeting Mr. W. W. Lackie 
will deliver his presidential address, and a Paper on ‘‘ Commercial 
Progress will be read by Messrs. A. C. Cramb (Croydon) and Н. 
Collings Bishop (Newport). After the meeting, members will be 
entertained at luncheon by the Tramways and Electricity Com- 
mittees, and in the afternoon the various electricity works of the 
Glasgow Corporation will be visited. In the evening there will be 
а reception and conversazione by the Lord Provost, Magistrates and 
Town Council of the City of Glasgow. "The second day will be spent 
in Edinburgh. After the members have been welcomed by the Lord 
Provost, the following Papers will be read: '' Mixed Pressure 
Turbines.” by Mr. A. Bremner (Burslem); '' Exhaust Steam Tur- 
bines," by Mr. F. A. Newington (Edinburgh), and Chemistry in 
the Boiler House.” by Mr. А. В. Sillar (Colchester). The members 
will be entertained to luncheon by the Corporation, and will after- 
wards visit the works of the Electricity Department. The third 
day will again be spent in Glasgow, when discussions will take place 
on the ** Advantages of Continuous Records of Costs and of Steam 
Consumption," and on ''Cheapening of the Cost of Mains and 
Services." The annual business meeting will be held on the fourth 
day. 
Farapay Horse OLD Stupents’ AssociíATION.— The annual 
dinner of this Association has been postponed until Friday. April 29th. 
AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS.— The follow- 
ing nominations of officers and council have been made for the 
session 1910-11: Prof. D. C. Jackson, president; Messrs. P. H. 
Thomas, H. W. Buck and M. Brooks, vice-presidents ; Messrs. H. H. 
Barnes, C. E. Scribner, W. S. Rugg and R. G. Black, managers ; 
Mr. G. A. Hamilton, treasurer, and Mr. R. W. Pope, secretary. 


ARRANGEMENTS FOR THE WEEK 


MONDAY, April 4th. 

SOCIETY OF CHEMICAL INDUSTRY. 

S p.m. Meeting at the Chemical Society's Rooms, Burlington House, 
Piccadilly. Paper on ** The India Rubber Industry,” by Dr. P. 
Schidrowitz. 

TUESDAY, April 5th. 

THE FARADAY Society. 

8 p.m. Meeting at the Institution of Electrical Engineers, 92, 
Victoria Street. Papers on The Nature of the Action of 
Dyeing,” by Mr. W. P. Dreaper: and on The Electrical 
Theory of Dyeing,” by Prof. W. W. Haldane Gee and Mr. Wm. 
Harrison. 


TBURSDAY, April 7th. 


THE INSTITUTION OF ELECTRICAL ENGINEERS. 

8 p.m. Meeting at the Institution of Civil Engineers, Great George 
Street, Westminster, S.W. Paper on“ The Progress of Electric 
Braking on the Glasgow Corporation Tramways," by Mr. А. 
Gerrard. 

RÖNTGEN Society. 

8:15 p.m. Meeting at 20, Hanover Square. Paper on Some 
Methods of using A.C. Mains for Rontgen-Ray Work,” by Dr. 
G. B. Batten. 

FRIDAY, April 8th. 

PHYSICAL SOCIETY oF LONDON. 

5 р.т. Meeting at the Imperial College of Science, Imperial 
Institute Road, South Kensington. Agenda: (1) An Experi- 
mental Demonstration of the Loading of Artificial Telephone 
Cables," by Mr. B. S. Cohen. (2) * Further Tests of Brittle 
Materials.” by Mr. W. X. Scoble. 


` 


THE ELECTRICIAN, APRIL 1, 1910. 


— 2р. 


1007 


SUBSTITUTION OF THE ELECTRIC MOTOR FOR 
MARINE PROPULSION.* 


BY W. P. DURTNALL. 


Summary.—The author first describes the various attempts to adopt 
electric driving for marine propulsion, and shows that a squirrel саде” 
motor and polyphase currents best fulfil the requirements. He shows 
the saving which can be obtained in various types of vessels by adopting 
electrical propulsion, and he gives particulars of the steam consumptions 
and weights in the different cases. 


Electrical ship propulsion was a problem that had to await for its 
solution the means of generating electrical energy cheaply. The 
advent, in quite recent years, of the steam turbine and the internal 
combustion engine. together with the enormous advance in design 
and manufacture of heavy electrical plant. has made the possibili- 
ties of electrically-driven vessels of large power appear within sight. 
and such a questionécan now be profitably considered and discussed. 
This is especially во now that we have very accurate instruments 
of precision, devised to facilitate the study of the numerous prob- 
lems which arise in connection with prime movers and power trans- 
mission systems, such as the various torsion meters by which the 
actual shaft horse-power can be recorded. and the difference ascer- 
tained between the thrust horse-power and the shaft horse-power. 
The practical application of the steam turbine for marine propul- 
sion by the Hon. C. A. Parsons has led to a close investigation of 
the propeller problem, as regards its efficiency when coupled direct 
to such high-speed prime movers. No doubt some improvement in 
the design and construction of screw propellers has taken place as 
the result, during the last few years. of research work by investi- 
gators. This is especially welcome. as it tends to raise the revolu- 
tions for a given propulsive efficiency, or to improve such efficiency 
for а given speed (revolutions) or power. 

The object of this Paper is to bring before this Institution the 
great potentialities of electrical power generation and transmission, 
and the means of regulating propeller speed in steam vessels of 
various types; to consider this question also from the commercial 
aspect, pointing out the low operating costs that are possible, and 
to promote a good discussion on the subject, which may go to show 
that such developments are well within the present range of practice. 

Until the internal combustion engine is so developed that it can 
be constructed in the very large power units required by modern 

marine practice, there is not the least doubt that steam will be 
retained as the means of generating power; and while the great 
advantage of superheated steam is possible, there is not much fear 
that the steam turbine, with its high revolutions, small diameter 
and great mechanical efficiency, will not hold the field as being the 
most suitable prime mover and. producer of mechanical power. It 
is an ideal prime mover. with its uniform torque. one moving part, 
light weight, low cost, small space required and ease of inspection 
or repair. Its direct application for marine propulsion has secured 
for it à very strong position, and it has in many cases been successful 
in competing with the reciprocating marine engine, on the basis of 
fuel used per shaft horse-power-hour. But in this case it labours 
under a few but very important disadvantages. when viewed from 
the commercial standpoint. First, to be efficient in steam it must 
be run at high blade speed, and in order to meet the requirements 
of the propeller (which has diametrically opposite speed character- 
istics) marine turbines must be of great length and diamet:r. so that 
the economical use of superheated steam is precluded. Further. 
the steam turbine in its most simple form is not reversible, there- 
fore separate sets of * astern ` turbines have to be installed and 
carried, which. owing to the greater clearance that has to be 
arranged for in such large diameter turbines to meet the require- 
ments of expansion and contraction, tends to increase the steam 
consumption per horse-power developed. The maneuvring quali- 
ties demanded for seagoing conditions. and also the astern steaming, 
are not economical conditions under which the steam turbine can be 
worked. and this is especially so at low vessel speeds. That inconven- 
ience is. perhaps. of little importance in vessels that make long. contin- 
uous voyages in good weather; it is, however, very important in vessels 
that travel at low speeds, or for short voyages, starting. stopping, 
and manceuvring in and out of harbour several times a day (espe- 
cially during boisterous weather). whilst the reverse power is only 
applied usually on two out of three or four shafts, as the case may 
be. so that the time taken to pull up a vessel travelling at high 
speed is considerable. 

Designers of propellers claim that screw propellers are now pro- 
curable that will produce the same thrust per horse-power, when run at 
the high speeds suitable for the marine type of turbine. as may һе 


Abstract of a Paper read on March 17th before the Institution of Naval 
Architects. 
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got with low-speed propellers such as are used with reciprocating 
marine engines generally; but it is very doubtful if, with a given 
draught and other conditions, this is the case in practice. It has 
been generally admitted that if direct coupled steam turbines are to 
be used for propulsion a compromise must be made, the propeller 
brought up and the turbine brought down from their most efficient 
speeds as regards the minimum expenditure of fuel required at 
various vessel speeds. This has been realised in many countries, 
and various suggestions have from time to time been made to 
enable the steam turbine to run at a high speed and the propeller 
at a lower speed with, of course, larger blades. Amongst others 
may be mentioned compressed air, hydraulic power, mechanical 
gearing, &c., but, in the author's opinion. none of these will be able 
to show all-round and lasting efficiency. 

Electricity for ship propulsion is not а new idea, but the methods 
proposed from time to time have been improved on since Prof. 
Jacobi, of St. Petersburg. made the first experiments in electrical 
ship propulsion on the Neva in 1838, with a small boat 28 ft. long. 
7 ft. wide, and a draught of 2 ft. 8 in. He emploved a type of 
electric motor which had already attracted considerable attention, 
having been shown before the Académie des Sciences. of Paris, in 
1834. The Jacobi boat on the Neva derived its current from 
primary batteries. and the motor propelled it at à speed of about 
3 miles per hour. and was geared to paddle-wheels. She carried as 
many as 14 passengers, and was able to run for several hours, but 
the power was never more than about 1 н.р. supplied from no less 
than 128 cells. Such a small amount of power from such a large 
source of energy was not commercially sound, and the matter was 
given up as impossible for industrial purposes. Since that time 
there have been many attempts to apply batteries as primary 
energy producers. with electric motors for the propulsion of ships. 
but the experiments have nowhere resulted in lasting commercial 
success, апа the problem of electrical propulsion remained therefore 
unsolved until the introduction of light, high-speed. efficient prime 
movers. 

In 1903 Messrs. Nobel Bros. constructed a tank vessel of 1,150 
tons displacement. intended to carry oil on the Volga and the 
Caspian Sea. The plant consisted of three sets of Diesel crude oil 
engines, driving dynamos which supplied current to three electric 
motors, each serving to drive one of the vessel's three propellers. 
The regulation was carried out from the bridge, the total power 
being 360 B. II. P., and the vessel's speed (loaded) 7-14 knots. The 
generating plant was situated about amidships, while the electric 
motors were placed right aft in a separate motor room. The com- 
plete control of the drive was carried out by the engineer from the 
bridge and the ship was steered and manceuvred without the inter- 
vention of either the engine or motor room staffs, 

With the development of the steam turbine the successful appli- 
cation of the electric motor in very large units of power has become 
possible, and some very interesting propositions have been made 
recently, with a view to doing away with reversing and cruising 
turbines and obtaining economy in steam per shaft horse-power- 
hour. (Some of these systems are described in an appendix to the 
Paper.) Most of the schemes put forward have been either on the 
continuous or single-phase  alternating-current methods. The 
author was at first inclined to the continuous-current method, with 
“all series" control. but on going into the question soon came 
across difficulties and proceeded to develop a method in which the 
simple “ squirrel cage txpe of polyphase induction motor was 
used. As this motor has only one moving part. it requires no rub- 
bing contacts for the purpose of the working current. There are 
many other features in connection with this tvpe of motor that 
make it ideal for the work of prop fler driving: some of the most 
noticeable are the following :—It is the most simple and also the 
most efficient motor made; it has only two parts. the stator and 
the rotor. and is consequently the cheapest to manufacture. It has 
the greatest output per unit weight: it has the maximum structural 
and mechanical strength. and its running characteristics are suitable 
to propeller driving in that its torque increases with its speed. 

It was found. however, that this type of motor in large powers, 
with squirrel cage windings, had very little or no starting torque. 
These conditions had to be met by the employment of a winding on 
the secondary or rotor, having a very low electrical resistance : and 
if the maximum efficiency as regards weight per unit output is 
required, only one winding can be placed on the stator if the motor 
is to be of the small diameter necessary to go into the narrow after 
lincs of certain types of vessel. Such a motor, however, would only 
run at one speed, whereas propeller driving requires a variable 
speed ; it was also found that. when reversing, a high starting torque 
was absolutely necessary. and means had to be devised to ensure 
that these essential qualities should be satisfactorily met. Various 
methods were tried by constructing the motor with slip-rings and 
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using resistances. This method of getting the starting torque and 
speed regulation, however, introduced other and important diffi- 
culties, as, apart from the loss of energy by the use of the resistances, 
the mechanical efficiency was found to be so low that the design of 
the motor was affected, making it prohibitive as regards weight per 
horse-power developed, besides adding to the parts, and to the atten- 
tion that they would entail. The amount of heat generated was 
also such that its disposal became a matter involving considerable 
work and cost. Another method consisted in winding the stator of 
the motor with several windings, and so connecting the windings 
with the current supply that several speeds were attained. This 
method was very satisfactory on two 40 в.н.Р. motor omnibuses 
that the author constructed. Оп designing the motor, however, 
for the large powers required for marine propulsion, even this con- 
struction proved unsatisfactory, as the different windings took up 
considerable space in the stator slots so that extra depth had to be 
given to them, thus increasing the length of teeth. This reduced 
the magnetic circuit efficiency to such an extent that it involved 
widening the teeth and increasing the iron of both stator and rotor, 
so that in order to get & motor of good efficiency the weight, dia- 
meter and cost were increased to such an extent that its application 
to marine propulsion was dropped, being unsuitable for commercial 
purposes. It was then suggested that a motor should be designed 
with only one winding on the stator and, utilising а separately 
excited generator, to couple the motor permanently to the generator 
terminals, except when reversing. &c. This method was analogous 
to the mechanical method of power transmission (which has of late 
received so much attention in engineering circles), as the prime 
mover could be run at a high speed and the propeller run at a lower 
speed. Although full speed ahead and reverse could be got 
by suitably changing two of the phases leading from the generator 
to the motor, it entailed certain uneconomical conditions. If any 
intermediate speed was required, it was necessary to slow the turbine 
or other prime mover, so affecting the fuel economy. It also 
involved the expenditure of much energy when reversing, &c., 
created heating troubles, and was not con- 
sidered elastic enough for the important duty of 
propeller driving. Moreover, it did not supply 
the means of running several motors at abnorm- 
ally low speeds, such as are required in foggy 
weather, &c., from one generator running at full 
speed 

The author then came to the conclusion that, 
if electrical power generation and transmission 
were to be practicable for marine propulsion, 
and the simple squirrel-cage motor was to be 
retained, for this duty, the only real and efficient 
way to do so was to provide that the motor 
should be supplied with current at various fre- 


quencies, thus arranging for the variable speed required. By 


arranging that the voltage also varied with the frequency supplied, 
the losses were reduced. The author designed all kinds of con- 
trivances to attain this object, including generators arranged so 
that both members could revolve, if desired, thus providing for a 
low frequency by letting the generator armature slip after the field. 
The energy loss and the expense of suitable braking, and the diffi- 
culty of disposing of the heat so generated, made an expensive and 
un-mechanical type of machine, which did not lend itself to distant 
control from the bridge. 

In the latter part of 1908, however, the author introduced a 
system that is now well known, not only for marine propulsion, but 
also for traction purpose:—in association with the internal com- 
bustion engine—as prime mover. In the Paragon system of 
power transmission all the essential features that are wanted in 
order to utilise the simple squirrel-cage induction motor for pro- 


бїз 


THE ELECTRICIAN, APRIL 1, 1910. 


— M 


that of any other class of mechanical moving masses. The distance 
that the power has to be transmitted is small, so that the voltage 
used need not be high; in fact, it is preferred to have a low 
voltage, as this will enable the motor and generator windings 
to be of strictly mechanical design. In designs for large vessels 
the voltage will hardly ever be above 1,000 or 1,500, whilst for 
small vessels from 100 to 500 volts is sufficient; in fact, the 
voltage is generally controlled by the current capacities of the 
control gear and other current-carrying parts, windings, &c., in 
various designs. 

A point that will interest those experienced in sea-going condi- 
tions is the reversing of the propellers, and a few remarks on this 
question will possibly be of service in showing the value of the squirrel. 
cage motor for this important and exacting duty. Assume that 
the vessel is proceeding at full speed ahead, and that it is suddenly 
desired to stop the ship; the excitation is immediately taken off 
the generator, and two of the three leads to the motor are reversed 
(under no-voltage conditions) The connections between the 
generator and the motor are then made at the same time by means 
of the controller, so that the low-frequency current is sent into the 
motor. in such a direction that the magnetie flux produced in the 
iron of the motor stator revolves at low speed in the counter direc- 
tion to that in which the rotor is being driven by the propeller. 
The effect of this is that the heavy bars forming the winding of the 
rotor generate & certain amount of current, and, being short. 
circuited on themselves, produce & very powerful magnetic braking 
effect between the stator and the rotor, tending to reverse or to hold 
the propeller momentarily still, thus forming & good retarder to the 
vessel's progress, until in a few seconds the torque of the propeller 
in the ahead direction of rotation is overcome by the high torque in 
the astern direction by means of the low-frequency current of the 
motor. As the motor will run in the reverse direction with the same 
high efficiency as in the ahead direction, it will be observed that only 
the momentum of the rotor has to be overcome, which is, compara- 
tively speaking, а small affair. | 


Fic. 1.—PROPOSED ARRANGEMENT FOR AN INSTALLATION OF 830S.H.P. WORKING А 
SINGLE SCREW. 


There is no doubt that considerable racing and slowing of prime 
movers and propellers takes place on various types of vessels at sea 
when under unequal immersion conditions, such as when heavily 
rolling or pitching. As it may be assumed that there is then a loss 
of headway, it is, perhaps, interesting to note what effect this will 
have on a vessel fitted with the Paragon system of propulsion, 
say, on & vessel with twin or more screws. We will assume condi- 
tions of heavy rolling; the lightly immersed propeller will then 
run а little further into synchronism, therefore taking less current 
from the generating plant, but not racing, as the frequency of the 
current is determined by the generating plant. At the same time 


. the deeply immersed propeller, having momentarily more work to 


do, and as it can slow down but very little, takes, automatically, 
more current from the generating plant, say, the amount that the 
lightly immersed motor does not require. The consequence is that 


| the generating plant is kept approximately evenly loaded, using 


peller driving are embodied. Several prime movers of compara- . 


tively small power, such as the internal combustion engine in its 
present form, can be used to generate electrical energy. By means 
of simple control gear the prime mover can always run in one direc- 
tion and at one speed, independently of the direction and speed of 
the vessel. within the particular speed for which the system may be 
designed (three speeds are usually taken as sufficient for ordinary 
commercial vessels, but in large ships five or more speeds may be 
given, according to the particular design, power and prime mover 
proposed). The necessary starting tcrque is obtained with the low- 
resistance secondary motor, and the voltage is increased with the 
frequency, so that the plant is self-regulating as regards input and 
output, thus avoiding the usual heavy losses. The over-all trans- 
mission efficiency is high, especially in large powers ; the cost of the 
plant is low, and the cost of maintenance, it can be fairly anticipated, 
will also prove small, while the life of polyphase alternating-current 
machinery has been proved without doubt to be at least equal to 
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steam to the best advantage. Moveover, under severe pitching 
conditions, and with the propellers possibly out of the water at 
times, no racing can take place, thus reducing the losses and the 
resultant mechanical vibration which is noticeable on most vessels 
when under such conditions. 

It may, in conclusion, be interesting to take the published figures 
for various well-known vessels over, say, а 100-hour run at full 
speed and power, giving the amount of steam used, and the shaft 
horse-power for propulsion only in each case, and compare these 
with what is possible with the electric motor under equal conditions. 
The saving shown is quite apart from the fact that the propeller 
speed might with advantage be lowered and a higher efficiency 
obtained. 

Example No. 1.—In a small single-screw tramp steamer, 1,000 1. H. F. 
with triple expansion engines, with a mechanical efficiency of 83 per 
cent., this set of engines will deliver 830 s.H.P., at 81 revs. per min. 
It is well within the present range of practice to assume that, with 
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steam at 160 Ib. at the stop valve and with 26 in. vacuum, such 
engines would consume 16:5 lb. of steam per indicated horse-power- 
-hour, or 19-88 lb. per shaft horse-power-hour. Such a vessel could 
have its propeller driven by an induction motor running at the same 
speed, and performing the same work of 830 S.H.P., for an expenditure 
of steam as follows: Saturated steam is considered in each case and 
at the same working pressure, but on the electrically-driven ship a 
better vacuum, say 28 in., would be used with the turbine, &c. 
After allowing for generation, transmission and motor losses, the 
steam used per shaft horse-power-hour given by the motor would be 
17 lb., or a saving of 14-5 per cent. in fuel and steam. Fig. 1 (recip- 
rocating engine and turbine combination) shows the proposed lay- 
out for this electrical plant. With superheat of 150°F. there would 
be a saving of, sav, 10 per cent., so that the steam consumption would 
bel reduced to 15:3 lb. per shaft horse-power-hour, and the steam 
radius would be increased by no less than 22-8 per cent. 

Example No. 2.—In a twin-screw cargo boat, fitted with triple- 
expansion engines, each of 2,000 I. H. P., it is well within the present 
range of practice to assume that such engines when running at full 
speed of, say, 100 revs. per min., would consume 15 lb. of steam per 
indicated horse-power-hour, or, assuming а mechanical efficiency of 
85 per cent., 17-65 Ib. per shaft horse-power-hour. With electrical 
propulsion, and with the propellers driven at exactly the same speed, 
the same brake or shaft horse-power may be obtained by the use of 
high-speed steam turbines as prime movers, and the amount of 
Saturated steam used per shaft horse-power-hour will not exceed 
(and will probably be less than) 15 Ib., or, if superheat is used, 
13-9 Ib., representing a saving of 15 and 21-3 per cent. respectively. 

Example No. 3.—In a twin-screw Atlantic liner fitted with quad- 
ruple-expansion engines each indicating 5,000 H.P.. running at 100 
revs. per min. at full speed, if such engines had an engine efficiency 
of 87 per cent., the horse-power developed on each shaft would 
be 4,350, or 8,700 in all. Such a vessel, it may be assumed, would 
have a registered tonnage of about 14,000, and would have a 
speed of 16 knots. The steam used per indicated horse-power-hour 
would be 13-4 ib., or 15-4 Ib. per shaft horse-power-hour. Assuming 
that for every ton weight of boiler-room equipment, with cylindrical 
boilers without water, with large and small mountings, pipe work, 
funnels and auxiliary machinery in the boiler room, 180 lb. of steam 
can be produced per hour, then we have a total boiler-room weight 
ОЁ 744-4 tons; and, assuming that for every indicated horse-power 
the weight of engines (without condensers) will be 120 lb., the total 
engine-room weight will be 535-7 tons. We therefore have a total 
boiler and engine weight (for propulsion purposes) of 1,280 tons. 
Taking the evaporation of the boilers as 10 lb. of water per hour per 
pound of coal burnt, then the fuel consumption for propulsion will be 
13,400 Ib. per hour. 

An electrica! equipment for such а vessel could be arranged as 
follows: Two squirrel-cage induction motors, each of 4,350 B. H. v. or 
S.H.P., weight 80 lb. per brake horse- power, efficiency 93-5 per 
cent.; total weight of both motors, 310-7 tons. Two steam turbo- 
generators, complete with bedplates, steam-pipe connections and 
control gear, for port and starboard operation, running at about 
800 revs. per min., and using (without superheat) 11-5 lb. of steam 
per brake horse-power-hour on the turbine shaft when exhausting 
into 28 in. vacuum ; or under the same conditions, and with 120 deg. 
superheat, 10-2 lb. steam per turbine shaft horse-power-hour. At 
full load and speed the power transmission efficiency would be 86 per 
cent., so that the steam used per propeller shaft horse-power-hour 
would be (with dry steam) 13-37 or 11-75 lb. of steam respectively. 
This represents a saving in steam used per shaft horse-power de- 
livered of 13-2 and 23-7 per cent. The weight of the turbo-generator 
plant, as given above, can be put down as 208 tons, so that the total 
en gine-room weight will be approximately 518-7 tons, which is a 
ва ving (without taking condensers into account) of 17 tons, or 3 per 
cent. Assuming that the same amount of steam can be got per ton 
of boiler-room weight—namely, 180 lb. per hour—the weight of the 
electrically-driven ship’s boiler room will be, with saturated steam, 
646-2 tons, or, if superheat be used, under the conditions stated, the 
boiler-room weight will be reduced to 567-9 tons. To this should be 
added, say, 50 tons for superheaters, so that the boiler-room weight 
will be approximately 617-9 tons. That is an estimated saving in 
boiler-room weight of 13 per cent., or 98-2 tons; or, in the case of 
superheat, 17 per cent., or 126-5 tons. The tigures given do not take 
into account the reduction in weight of the water in the boilers, or 
condenser capacity not required, or the smaller steam pipes necessary, 
but they show that with reciprocating engines the shaft horse-power 
developed per ton total weight of boilers and propulsive machinery 
is 6-8, while in the electrically-driven ship it is with saturated steam 
7-46, and with superheat 7-65. 

As compared with the reciprocating engine boat, the saving in 
weight on starting a voyage of 100 hours’ run with the electrically- 
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driven boat, with saturated steam, and taking the saving in machinery 
and coal, would be 263-2 tons. The electrical boat with superheat 
would have a reduction of deadweight at the start of the voyage 
of 409-5 tons. "This means, for a given cargo or passenger weight, 
less draught, and for the same shaft horse-power а somewhat higher 
speed. Or it would be found that for the same speed conditions less 
shaft horse-power would be required for the same vessel speed, and 
this fact would further reduce the actual coal consumption, unless 
the saving in deadweight is made up of extra cargo or passengers 
to bring the draught up. 

The figures given above are, of course, only approximate, as the 
data for large ships at the disposal of the author are at present 
somewhat limited. The application of electrical driving to existing 
vessels may mean that faster vessels can be obtained for the same 
boiler capacity, or that a lower fuel consumption can be obtained 
for the same vessel speed. 

Signs are not lacking that British shipping is feeling the competition 
of other countries who are looking into the merits of more efficient 
means of ship propulsion. Recent Papers before American and 
Continental institutions of naval architects and marine engineers 
show that the electrically-driven vessel has now become a subject 
of more than passing interest, and it behoves naval architects and 
steamship owners to make themselves au fait with all the poten- 
tialities of this 20th century invasion of the orthodox methods of 
steam propulsion. 

‘The Paper is followed by appendices, an abstract of which will 
appear їп our next issue, 


DISCUSSION. 


The Hon. C. A. Parsons said the subject of the Paper was a very wide 
one and was best divided into two sections. First, its application to 
large liners and fast cruisers, and, second, its application to slow and small 
vessels. What benefit could be obtained in such cases by electrical 
gearing, assuming gearing was necessary! In large liners the efficiency 
of turbine-driven propellers was within 24 to 5 per cent. of the maximum 
obtainable from any propeller at the same speed of vessel, and therefore 
the propellers in large vessels were very nearly as economical as it was 
possible to get them. With turbines in large vessels the efficiencies 
obtained were within 3 per cent. of the highest possible, and even this 
could be avoided if there was no limitation of weight. There was, there- 
fore, very little possible gain in efficiency with electrical gearing for large 
liners or fast cruisers running at nearly their full speed. There was, how- 
ever, some advantage at lower speeds, more particularly in a system 
where electrical gearing could be used for low and medium speeds and 
direct-coupled turbines for the higher speeds. For slow vessels, there was 
undoubtedly a very wide field for such a system as the author outlined, 
as for three-quarters of the world's shipping tonnage turbines were uot 
at present applicable, and in all such cases some form of electrical drive 
might allow turbines to compete with the reciprocating engine. That 
latter field should be the first tackled. With slow vessels the question 
was one of competition between turbines with electrical drive, or some 
other form of gearing, and the present-day triple or quadruple engines. 
The question therefore resolved itself into. first, efficiency and, second, 
weight! He had been concerned in electrical] work for the last 25 years 
and he did not think any makers of electrical machinery could claim much 
higher than 85 to 87 per cent. combined efficiency of generator and 
motor. Mr. Durtnall had said that there was a critical speed for the 
turbine, but he (the speaker) asserted that was not correct the turbine 
had à maximum point of efficiency, and that was why some form of gear- 
ing was desirable in some cases. With gearing the best speed could be 
chosen for the turbine, and a very fair average efficiency obtained over a 
wide range. Some of the results claimed for turbines were obtained 
with superheated steam, but superheaters were not used to any extent 
in the mercantile marine or war vessels owing to the danger of corrosion. 
With saturated steam, however, there was very little difference between 
a large marine turbine and a land turbine. In regard to losses in trans- 
mission, example 1 quoted by the author, showed a loss of 15 per cent. 
In the Kespasian," with mechanical gear of the same size, power and 
speed, it had been found to be only 1} per cent. "This would be dealt 
with by him in a Paper before the Institution next dav. That was on 
a cargo boat, where there was competition with the reciprocating engine. 
Dealing with large electrical installations on board ship, if large electrical 
generators and motors worked well on land it was quite a different story 
atsea. Fifteen per cent. of the whole power was lost in heat. and though 


while on land that was easily dealt with by ventilation, it was a difficult. 


problem in stormy weather at sea, owing to the salt brought in by the 
air which endangered the insulation. If a short-circuit of 5,000 H.P. 
occurred in the confined area of a ship everybody in the engine room 
would be killed. There were, however, certain applications where 
electrical transmission would be a very great advantage. | 
Mr. H. H. B. DEANE(G.E. Co., Birmingham) said he thought Mr. Parsons 
had taken a very gloomy view of the situation, and had certainly thrown 
cold water on some of the hopes of electrical engineers as to the efficiency 
between low-speed and high-speed propellers. ‘The only data he (Mr. 
Deane) had been able to obtain was a comparison between the “ Kaiser 
Wilhelm," of the N. D. L. line, and the Lusitania." In the case of the 
* Kaiser Wilhelm " the efficiency was given as 48 per cent., but it could 
probably be raised to 60 per cent. If they could obtain low-speed pro- 
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llers with efficiencies equal to that of the high-speed type it would 
be a considerable gain. Mr. Parsons had given 3 per cent. as the dif- 
ference between the steam consumption of a slow-speed saturated steam 
turbine and the high-speed turbine, but the author’s investigations 
seemed to give it at 6 per cent. Danger of corrosion from salt was ad- 
vanced against the use of superheaters, but surely science had advanced 
sufficiently to overcome that minor detail. It was already being done 
in stations having brackish water. To deal with a point which par- 
ticularly struck him was Mr. Durtnall’s suggestion as to the possibility 
of controlling the whole of the machines from the bridge itself. It cer- 
tainly seemed a great advantage for the man who was giving the order 
to be able to operate the plant, as it must save time in transmission, and 
in serious cases, collisions and so forth, must be an important factor. As 
to the necessity for reversing turbines, that, of course, was bound to make 
some difference in the steam consumption, or, in any case, it would con- 
siderably add to the weight. Valuable points about Mr. Durtnall's 
system were the ability to reverse and speed control, particularly from 
the naval aspect. Navy boats spent the greater part of their time at 
cruising speeds, and the possibility of running on one out of four motors 
when cruising must lead to considerable economy. As to the increase 
in speed, he thought it would be possible from the figures they had seen 
to get the necessary additional power into the electrically-driven ship 
at considerably less additional weights than with direct turbine driving. 

Dr. FERTINGER said he first considered the subject of electrical driving 
for ships in 1903, and thought then that it would prove the best system 
for the purpose. He had studied the question for some years, together 
with the A. E.G. and Brown, Boveri & Co., but had found that the weight 
of the necessary machines was too much, and the chances of getting a 
really suitable plant for ships were very slight. especially a high-tension 
plant, which would be necessary for getting high powers. The diffi 
culties were found to be such that the consideration of such a system 
was abandoned by himself and those he had mentioned. They had 
another idea, however, of which they thought there were prospects, and 
that was hydraulic gearing. It had been tried to some extent, but he 
could not say anything further on the subject at the present time. 
Mr. А. HOLTZAPFFEL said his principal interest in the subject was from 
the gas engine point of view. For some four years he had been endeavour- 
ing to find а means of introducing gas engines into sea-going vessels. 
After considerable observation he had found it practically futile to 
attempt to drive a propeller direct with a gas engine, though reversible 
Diesel engines would, of course, help the problem. For two years he had 
endeavoured to get an electrical reversing arrangement that would give 
a good efficiency together with moderate cost and weight, but had failed. 
One great advantage of Mr. Durtnall's system was that the motors did 
not suffer by wet, and he thought Mr. Durtnall's invention might have 
more success when applied to auxiliary machines than in the larger 
application which the author had proposed. 

Mr. WALKER said, from his observations, electrical gearing involved a 
waste of power almost double that of ordinary direct drive with turbines. 

Mr. W. P. DunTNArLL (in reply) said he had studied the subject some 
years ago, and was surprised at the steam consumption per brake horse- 
power-hour in marine turbines. This was seven years ago, and was 
accounted for by the fact that the revolution speed on land stations was 
2,000 while in marine work it was about 300 or 400. There was now no 
question about the efficiency of electrical driving, but the point was. 
which was the best system from the commercial point of view?  Super- 
heated steam was a great advantage, and in vessels fitted with super- 
heaters a great saving in fuel consumption had resulted. By its use. too, 
although the losses were perhaps 10 per cent. in electrical power trans- 
mission, in large powers there would be still a saving in favour of elec- 
trical driving. Mr. Parsons had said he got 98-5 efficiency for his gear; 
that was a surprise to him (the speaker), and he did not think such an 
efficiency could be maintained very long. With electrical machinery, 
however, the same efficiency could be obtained as well 10 years later as 
on the day it was put in the boat. Mr. Deane had mentioned the matter 
of bridge control. He thought they would all agree to this bridge control. 
It would save both time and accidents. He claimed for the system out- 
lined in the Paper that it was different from others which had been intro- 
duced. Variable frequency and lower voltage made all the difference. 
His energy losses were much less, and the heat losses were much less. As 
to auxiliary driviug on ships, his system was certainly adapted for that. 


THE PHYSICAL PROPERTIES OF SWITCH AND 
TRANSFORMER OILS.* 


BY W. POLLARD DIGBY AND D. B. MELLIS. 


Summary.—The authors describes investigations of some of the 
physical and chemical changes in oils, due to their use in transformers 
and switches. The apparatus and methods employed are first referred 
to, after which the effects of baking temperature, disruptive tests, arc 
extinctions and prolonged arcing on the properties of oils are discussed. 


This subject has not been discussed at length in this country since 
the Paper read before the Institution by Hughes in 1892 on ~ Oil 
as an Insulator.” Yet in other branches of engineering science th» 
studv of materials which commenced with the examination of 
physical properties before use has since tended towards examination 


* Abstract of a Paper read betore the Manchester local section, of 
the Institution of Electrical Engineers. 
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of their properties and deterioration during use. Oil for oil-brake 
switches and transformers has certainly not received the preliminary 
attention in the laboratorv, nor the investigation in use, that has 
been given to. say, transformer iron or to steel rails. Generally, the 
electrical engineer has purchased his oil on the strength of the litera- 
ture of one or other of the rival makers which has guaranteed a 
flash-point, specific gravity, viscosity and degree of chemical purity, 
or else upon a curve of the dielectric strength of а special sample 
of the oil. Due to taking matters on trust in this manner, the pur- 
chaser has not been aware that while flash-point, specific gravity 
and viscosity are generally as advertised, the guaranteed chemical 
properties are less frequentlv afforded, while the widely circulated 
splendid curve of the diele: tric strength (true enough of the special 
sample) is rarely reproduced on any commercial sample. The elec- 
trical engine:r has not yet thought it worth while to investigate, 
and still less to specify, the specific resistance of this fluid insulating 
material. The omission of this means of testing has precluded the 
prompt di:covery of minute traces of foreign matter which largely 
affect insulation resistance, although P. Humann, in 1903*, urged 
that the property of a high insulation resistance was desirable. It 
is, therefore, with the object of urging the systematic examination 
of oil before us», as well as suggesting standardised methods of 
testing, that the authors now put forward their account of some of 
the investigations which they have undertaken of some of the 
physical and chemical changes occurring through use. 

Impurities ordinarily present in the oils supplied for use for oil- 
break switchgear or for transformers fall under the following heads: 
Moisture, alkaline substances, resinous or resinoid matter, acids and 
sulphur compounds. Their presence may be due to improper or 
inadequate refining, or to wilful adulteration, or to accidental con- 
tamination. In storage the oil may undergo certain chemical change. 
Ап alkaline oil would be likely to absorb moisture from the atmo- 
sphere, which would lower both itsdielectric strength and its specific 
resistance. An oil stored or transported in wooden barrels might 
be contaminated by resinoid substances. During use in oil-break 
switchgear chemical and physical changes occur. These include the 
absorption of moisture from the atmosphere, the carbonisation of 
the oil, increases in specific gravity and in viscosity and changes in 
flash-point. Also dust finds its way into the oil tank, while the 
effect of the arc which is broken on opening the switch is to produce 
decomposition and a gradual change in the properties of the oil. 
When used in transformers the absorption of vegetable oils from 
varnishes, nominally but not actually oil resisting, is probably the 
most prolific of the sources of trouble. Dust, in this instance, also 
finds its way into the oil. and either or both of these foreign matters 
render the oil more viscous. and restrict or reduce its circulation: 
further, through electrostatic attraction. dust adheres to windings 
and core, interfering with the heat transfer in much the same man- 
ner that scale limits the transmission of heat. through boiler plates. 

Of the properties requisite in a mineral oil for transformers the 
authors would urge: (1) Absence of moisture; (2) good dielectric 
strength; (3) a low viscosity to facilitate the heat transfer from the 
core and windings to the case; (4) a flash-point expressed by a 
figure which is two to three times the designed temperature limit 
of the transformers in C.; (5) an absolutely neutral reaction: (6) 
complete absence of vegetable oils or resinoid material; and (7) 
freedom from metallic salts. For switchgear the authors would 
emphasise the need of points (1). (2). (5), (6) and (7). Viscosity is 
discussed later in the Paper, and the flash-point might be put at 
least six times the expected engine-room temperature. 

| Determination of Specific Resistance.—For the measurement of 
specific resistance the authors have mainly employed the horizontal 
form of test-plates with areas of 100 or 200 sq. em., illustrated in 
Fig. l. The apparatus employed consists primarily of two metal 
discs of even surface arranged parallel to but insulated from one 
another. The distance between these is regulated by a micrometer 
head on the spindle of the instrument. This spindle is hollow and 
of an insulating material such as ebonite. Through the spindle is 
carried the lead of the bottom plate, в separate connection being 
led to the top plate. ‘These leads are connected to a megger or other 
form of ohmmeter. The handle operating the generator of the 
megger is then turned, and simultaneously the distance between the 
test-plates is adjusted by the micrometer head until a steady and 
exact position is indicated upon the megger scale, taking preferably 
a point about three-quarters of the distance along the scale. Suc- 
ceeding readings are taken reducing the distance between the test- 
plates and the resulting lower megger readings noted. By reason 
of the fact that a series of such reading, if plotted, gives a curve ot 
hyperbolic shape instead of a straight line (this resembling 4 curve 
showing the relation between pressure and distance upon dielectric 
tests of such oil), the mean specific resistance is calculated аз the 
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mean of a series of such readings. Directly the megger needle oscil- 
lates violently, or directly sparking takes place, the series of read. 
ings is discontinued. The readings must always be taken in a 
descending order of values for insulation and of film thickness, as 
when once sparking takes place the specific resistance of the liquid 
is altered and lower values result. 

A series of six special samples of oil, each from a separate maker, 

was obtained for comparative examination. Dielectric tests between 
a needle-point and disc were first taken over a series of distances 
between 25 and 400 mils, and curves showing the results are given 
in the Paper. Table I, herewith, sets out the physical properties 
of the oils as received. The test results taken at successively 
increasing distances between the needle-point and disc gave 
characteristic curves for each of these oils. The only point calling 
for comment in the following table is the fact that very high specific 
resistances are obtained in cases H 1 and Н 3, where the disruptive 
voltage at 100 mils is 11,000 volts or over, whereas in Н 2, the 
lowest specific resistance of the series, the oil had a disruptive 
strength at 100 mils of 8,750 volts. The low disruptive voltage of 
8,000 volts with a moderate specific resistance recorded for Н 6 is 
discussed subsequently. 
t. Testing Oil for Dielectric Strength.—In testing oils for dielectric 
strength it is usual to immerse two terminals or electrodes beneath 
the suríace of the oil undergoing examination at a known distance 
from each other and apply a rising voltage to them till the insu- 
lating oil-gap between them breaks down by arcing through. Те 
apparatus employed should embody the following features: (1) The 
quantity of oil required to make a set of tests should be as small as 
possible. (2) The electrodes should be readily interchangeable, во 
that various shapes can be fitted as desired. (3) The distance be- 
tween the electrodes should be easily and accurately adjustable to 
any desired value. (4) It should be an easy matter to clean both 
containing ves:el and terminals after a set of tests, so that there will 
be no danger of contamination of the next oil to be examined. The 
apparatus illustrated in Fig. 2 complies with these requirements 
fairly well. A tall, narrow glass jar is drilled at the bottom, and a 
shank is passed through the hole and held in position by a nut and 
leather washers. The lower end of this shank fits into a socket em- 
bedded in the stand, which is connected to a fixed terminal mounted 
on it. Theupper end of the shank, inside the glass vessel, is arranged 
ito support various shaped electrodes, which slide on to it. The base 
also supports & vertical wooden pillar, on which can be clamped at 
the upper end а metal piece carrying а rod which points vertically 
downwards to the electrode carrier fixed inside the glass vessel. The 
lower end of this vertical rod is arranged to carry suitably shaped 
electrodes, and its height, and consequently the distance between 
upper and lower electrodes, can be adjusted accurately by means of 
the micrometer head. The method of procedure when using the 
apparatus is to connect the two electrodes in series with a dry cell 
and a low reading voltmeter. Screw down the micrometer head 
until the voltmeter just shows that contact is made, set the zero of 
the micrometer, and by it raise the top electrode a definite amount. 
Then disconnect the dry cell and voltmeter and connect the elec- 
trodes to the source of testing voltage. 

The shape of the electrodes influences the value of puncturing 
voltage at a given distance, and in making comparative tests with 
different samples of oil it is advisable to choose the terminals which 


give (1) The lowest possible puncturing voltage over а given dis- 
Table J. mE 
2 Disrup-|Spec.resist. | o p | 
8 ге tive vol-, per cube 3 Vis- | Flash Chemical 
tage at | centimetre. | 9 д |cosity. point. properties. 
d 100 mils. 0. — 3 
JJ ã³ðVWA ⁰¶ Sota y 8 
| | | * Light brown 
Over lio. : iiec к | 
H 1 11,000 f 6 500,000 | 08568 27 65 176°2°C.|; ошта] 
[| *Full lemon. 
Н 2 | 8,750 , 666,416 |0°8634; 44-09 166:5°С. ] Neutral. 
fConsiderable. 
* Light sherry. 
Н 3! 11,250 6,500,000 | 0:9030) 87:98, 181:0°C.)2 tFaintly alkaline. 
* Moderate. 
| * Dark red brown. 
Н 4 10,250 (?) 0°9116; 411-00) 179%0°С. (tere alkaline. 
| tVery much. 
| | (Red brown. 
Н 5 10,250 ' 1,864,000 0:8956 56°20 180:07C.| , tSlightly acid. 
| | tNone. 
(*Full lemon. 
H6| 8,000 · 1,541,000 [0:893€| 38.30 182-2C.|. tSlightly alkaline. 
: | | | None (?) 
* Colour. I Reaction. 1 Resinoid matter. 
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tance, for this is the limit of what might be expected in actual 
practice, and (2) the most consistent set of results with any one 
oi. It is found that with one or both electrodes pointed, the 
second of these conditions is complied with, while with electrodes 
consisting of a point and disc respectively, the first condition is com- 
plied with. 

The authors next consider the distribution of linés of eleotrostatio 
force, or Faraday tubes, in variouscases, and show that theoretically 


Fig. l.—— APPARATUS FOR DETERMINATION OF SPECIFIC RESISTANCE. 


the puncturing voltage between two pointe would be twice that 
necessary to puncture half the distance between a plate and a point; 
and that for two spheres the curve connecting puncturing voltage 
and distance should be nearly a straight line in the case of spheres 
whose diameter is considerable, compared with the distance tested 
over. Experimental results are illustrated by the curves in Fig. 3. 
The lower full-line curve shows the relation between puncturing 
voltage and distance when 
testing between a point and 
disc. The upper full-line 
curve was deduced from the 
lower one by taking for each 
ordinate double the ordinate 
of the lower curve at half the 
sparking distance. Thus, from 
the reasoning given, the upper 
curve should represent the 
relation between voltage and 
sparking distance when testing 
between two pointed elec- 
trodes. The actual points 
obtained by experiment be- 
tween two needle-points are 
indicated by three-legged 
stars, and it will be seen that 
they follow very closely the 
theoretical curve. The points 
indicated by the squares were 
obtained by testing between 
two fin. balls, and it will be 
seen that not only are the 
figures obtained much more 
erratic than before, but that 
the law which they obey is 
totally different, and approxi- 
mates to a straight line law as 
indicated by the. dotted line. 
This also is what theory led us 
to expect. The points indicated 
by the four - legged stars were obtained by using as electrodes a 1 in. ball 
and a disc, and again, as we should expect, the figures are on the whole 
slightly lower than those obtained. between two balls. From con- 
sideration of the electrostatic fields between different shaped elec- 
trodes, as verified by the experiments just described, we see that 
the lowest punoturing voltages will be obtained over reasonable dis- 
tances when a point and disc are used, and as this arrangement also 
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Effect of Baking. — The oils HI to HG Were then b 
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In the first Case, frothing 
generallv ensues оп heating ; and in the other. solution would take 
place. Turbidity ma y also arise from suspension of insoluble solid 
matter. Moisture may be detected by means of exsiccated cupric 
sulphate, which is coloured blue by the slightest trace of water. 
rough. and. ready test by immersion of Ji 
is also useful. The amount of moisture and oils of lo 
is determined by the loss of weight at 100°C. First-class oils rarely 
show a greater loss than 0.3 per cent. in six hours > and when the 
figure exceeds 0.5 per cent. the Нахһіпр- рој ifi 
may be low. The authors give the chemical tests for acid. alkali. 
sulphur and minera] impurities. | 
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Table III. Dielectric Strength. 


Sample No. 60*F. 120°F. 180°F. 240°F. 

H1 11,200 12,800 15,600 21,400 

1 2 710,800 r 12,400 r 15,200 r 18,800 
711.600 14.500 / 18,000 f 23,200 

H3 , . 10.800 12,600 14,800 18,000 
H4 9,800 11,000 12.0 13,600 

&« fr f r12,400 r 14,600 r 19,000 

HS 1% 9200 \ 710,800 712.200 f 13,800 
1 6 79.800 r 13,000 16,000 r 18.400 

| \ f 11.600 f 14.400 f 19,600 { 24.000 


y=rising temperature. f- falling temperature. In other cases опе 
reading covers observations during heating and cooling. 


— — — 


Table IV. 
PF A. | B. | C. 
` Viscosity. Viscosity. Viscosity. 

60-0 25-40 55:11 370:9 

80-0 16:37 31-66 167-2 
100-0 11-41 20-42 81-23 
120-0 | 9-18 14-25 44-92 
140-0 | 7:83 10-52 26-40 
160-0 6-84 8-29 16-91 
180-0 | 6-27 — 12-12 
198-5 | 5-80 — — 
200-0 — — 9-63 


traces of acid. It is obvious from these tests that for all oils the 
dielectric strength increases with increasing temperature, but that 
consistent readings on the ascending and descending temperature 
curves are only obtained by oils of high specific resistance —i. e., pure 
oils. This fact of increase of dielectric strength with temperature 
throws а grave doubt on the soundness of the general practice of 
nearly all makers of oil-cooled transformers, who apply lower test 
pressures to the transformer when heated at the end of a test run 
than when it has been allowed to cool down. 

Relation of Viscosity to Temperature.—The “ body or viscosity 
‘of oils is very materially affected by variation of temperature. They 
'all become thinner with increase in temperature, and the higher the 
viscosity at ordinary temperatures the greater is the effect of heat in 
reducing the viscosity. The specific gravity of an oil is quite value- 
less as an index of its viscosity. The specific gravity of a pure oil is 
dependent on the atomic structure of the molecule ; but the viscosity 
is most probably determined by the molecular grouping. The vis- 
cosity of Russian mineral oils is greater than that of American 
mineral oils of the same specific gravity ; and for equal increments of 
temperature the viscosity of the Russian oils falls to a greater extent 
than that of the American oils. 

А sample of a well-known brand of switch and transformer oil. of 

American origin (H 1 herewith), having a specific gravity of 0-8588 
at 60°F., gave the results stated in columns A of Table IV., and 
columns B and С respectively show the varving viscosities of Ameri- 
can oil of specific gravity 0-913 at 60°F. and Russian oil of specific 
gravity 0:915 at 60" F., calculated from results published bv Boverton 
Redwood. The oil B approximates to that which is designated else- 
where as H 5. 

The heating of transformers varies with the working conditions. 
‘and it is therefore difficult to fix the maximum viscosity permissible. 

As a rule, however, a viscosity higher than 70 or 75 is undesirable, 
unless atmospheric temperature, load and duration of running are 
such that high temperatures are inevitable. Where such conditions 
do not arise a viscosity not exceeding 45 to 50 is to be preferred. 
Given equality in other respects, oils having the lowest viscosity 
should be selected for transformers. For switches, too, the use of an 
oil having a viscosity sufficiently high to prevent or seriously impede 
'the subsidence of suspended matter is to be avoided. Considered 
electrically, the authors have not yet satisfied themselves as to 
whether—other factors being equal—thin or thick oils are to be pre- 
ferred. From the theoretical point of view, a heavy oil should ninder 
-the formation of an arc owing to its molecular tenacity, while a thin 
‘oil with a more rapid rate of flow would probably be quicker in ex- 
tinguishing the arc. The authors hope to be able to investigate this 
subject by means of the oscillograph at a later date. 

Variations in the Properties of Oils. While flash-points and vis- 
cosities of samples taken from a number of drums agree very closely 
with the makers’ guarantees, dielectric strength varies very widely 
from this. An example of this is cited by the authors. For a con- 
signment of 800 gallons a dielectric strength of 14,000 volts (between 
needle-points lin. apart) was specified. Ten samples were taken 
‘from 10 out of the 21 steel drums containing the oil. and three drums 
were rejected on the dielectric tests —i. e., 30 per cent. of the quantity 
sampled and 15 per cent. of the entire order. This indicates the 
necessity of examining each drum or cask if the properties called 
for in a specification are actually required. 


TT 


Effect of Disruptive Tests on Chemical and Physical Properties. 
Primarily the'effect of a high-tension discharge through an oil is to 
char part of it, converting a portion of the hydro-carbon into an 
amorphous carbon in the shape of minute particles witn the liberation 
of a small bubble of gas. These particles first appear in the form of 
a cloud. Segregation of the particles ensues followed by sedimenta- 
tion, the rate of which is by no means constant. Samples of oil from 
a consignment of the same brand, after flashing, have been found 
cloudy owing to carbonaceous matter in suspension after standing 
untouched for a week, whereas other samples from the same consign- 
ment are relatively clear in one or two days, the minute particles 
having coalesced to form distinct granules at the bottom of the vessel. 
This difference in behaviour is a little difficult to explain. 

The series of six special samples of oils submitted to dielectric tests, 
both in their condition as received and also after baking, were care- 
fully examined in order to determine whether there was any marked 
divergence between them, and tables in the Paper give the ascer- 
tained changes in the properties of the oils. In the case of the unbaked 
oils the specific resistance fell in each case. but not in any uniform 
ratio. In only two cases (H 2 and H 6) was the specific gravity re- 
duced. H 2 being singular as having fallen in specific gravity during 
baking. The dielectric test apparently served to expel moisture 
from the oil. Viscosities were uniformly higher. The flash-point 
was abnormally lower for H 2. only slightly changed for H 1, H 3 and 
Н 6, and higher for H 4 and H 5. The colour changes were distinct 
in H 3 from light sherry to dark olive, and darker for H 4 and H 5. 
As regards their chemical properties, the considerable resinoid matter 
originally present in H 2 disappeared, but in H 6 a very dubious trace 
of resinoid matter became considerable. Similarly the changes in 
regard to alkalinity are not uniform. For instance, H 1 became 
distinctly alkaline, being previously neutral; H 4 changed from 
slightly alkaline to distinctly alkaline. 

As to the changes produced in the baked oils through their having 
undergone a series of disruptive tests, there was again a distinct. fall 
in specific resistance, while specific gravities were higher in four cases 
and lower in two. In these last-named instances the viscosity rose, 
whereas the increased specific gravity was accompanied by a decreased 
viscosity. Flash-points were irregular, falling in four cases and rising 
in two. Of the colour changes one only was remarkable—namely, 
H 1—where the oil reverted to its colour before baking. As regards 
the reaction, there were no changes in H 1 and Н 2, but in H 3 a dis- 
tinct alkaline reaction gave place to one very faintly alkaline, while 
in H 4 and H 5 slight and verv slight acid reactions gave place respec- 
tively to very distinct and distinct alkaline indications. In H 6 a 
neutral reaction changed to one slightly alkaline. The changes in 
the indication of resinoid matter were inconsiderable. 


9 Changes in Physical and Chemical Properties of Oil in Switch Tanks. 
Inasmuch as the above results were interesting and suggestive rather 
than instructive and positive, the authors then arranged to study the 
properties of oils of the classes H 1, H 3 and H 5 after their use in 
extinguishing an arc due to a given current broken a definite number 
of times in an oil break switch. For this purpose Messrs. Mather & 
Platt kindly placed at their disposal a 30 B. H. p. three-phase 440-volt 
motor. This was loaded up until the current per phase was exactly 
35 amperes, when the switch was tripped and the current broken at 
six points below the surface of the oil 200 times in succession for each 
of the three oils. 

The object of the tests was: (1) To ascertain the progressive rate of 
fall of specific resistance due to carbonisation. (2) To ascertain the 
progressive change in reaction and indications of traces of resinoid 
matter. (3) To ascertain the relative changes in the important fac- 
tors of viscosity and flash-point in the respective oils at the end of 
the given number of times of breaking the circuit. (4) To ascertain 
the total weight and nature of the carbon produced in the three oils at 
the end of the given number of times of breaking the circuit. The 
oils used were delivered by tne firms supplying the types H 1, H 3 
and Н 5, and were fairly typical of the classes of oil in question. 

To a certain extent the tests were inconclusive in that they did not 
show any very marked changes. On the other hand, they do indi- 
cate what a very efficient piece of apparatus a good oil switeh may be, 
and certainly tend to prove that with good oil. and protection from 
the ingress of dust and moisture. such a switch might be tripped a 
great many times before the physical properties of the oil fell below 
those of a number of the inferior oils only too often used. The 
changes which actually occurred include a tendency to a fall in specific 
resistance, with increases in the viscosity figure, and raising of the 
flash-point. These results are quite normal and could have been 
deduced from the investigation of the effect of dielectric tests upon 
physical properties. In one respect only the authors did not find 
the result they had anticipated. They had hoped to ascertain the 
relative rates of carbonisation of these oils, but no carbon was visible, 
while the high specific resistance precluded the preseuce of anything 
save indeterminable quantities of conducting materials. 


in megohms. 
o 


Specific resistance 
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Effect of Prolonged Arcing.—On account of the negative results 


arising from the investigation just described. the authors decided to 


{гу the effect of maintaining an arc between a copper ball and disc at 
a definite distance for a set time. The pressure selected was 10,000 
volts. the sparking distance 60 mils and time 180 seconds. So far 
as could he calculated the current flowing in the high-tension circuit 
of the transformer was 110 milliamperes. Visually there was a pro- 
nounced darkening of the oils which received this test —namely, H 1, 
H 3 and H 5. Microphotographs of the carbon in suspension were 
prepared, and reproduced in the Paper. In each case the carbon 
produced is entirely of the amorphous variety. Опе salient differ- 
ence does exist —namely, that in oil Н 1— which had the lowest speci- 
fic gravity of the three, segregation of the carbon particles takes 
place. Visually, moreover, the authors had noticed that sedimenta- 
tion occurs in this oil more rapidly than with oils of higher specific 
gravity. The amounts of carbon were determined in these three oils 
with the following results: H 1, 0-00533 gramme per 100 cubic em.; 
Н 3. 0-02900 gramme per 100 cubic em.; H 5. 0-02050 gramme per 
100 cubic em. 

Effect of Temperature upon Specific Resistance.—Unless otherwise 
mentioned, all specific resistances quoted in this Paper are at a tem- 
perature of approximately 60°F. Three different oils of types Nos. 
H 1, H 3 and H 5 were selected. The insulation of a film 24 mils 
thick was measured between test-plates having an area of 56-8 sq. in. 
At 60°F. each oil was found to have a specific resistance of 6,000,000 
megohms or over. Oil of the H 1 tvpe had, however. to have its 
temperature raised to 214^F. before its specific resistance had fallen 


100° X40 180 220' 260 


100 140? 180° 220? 260° 300 60 j 
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Temp. in degr? F. 
Fic. 4. Fic. 5. 

to exactly 6,000,000 megohms, which was the maximum exact value 
determinable with the apparatus in use. The shape of the curve 
showing the effect of increasing temperature given in Fig. 4 shows 
that a further increment of 54°F. served to reduce the specific resis- 
tance to 600,000 megohms, and further indicates that initial values 
for specific resistance expressed as over 6.000,000 megohms шау 
cover values many hundred times in excess of this. After heating. 
the oil was allowed to cool ; and the left-hand curve shows that even 
the short application of a temperature of 280 F. by producing a 
molecular regrouping of its constituents occasioned a lower specitic 
resistance. At 1007F. the specific resistance was again exactly 
6.000.000 megohms, and the oil would be well over this value at 60°F. 

Oil of the type of H 2 on heating to 72 F. had then the maximum 
specific resistance exactly readable of 6.000.000 megohms. and on 
raising the temperature to 152°F. its value fell to 600,000 ohms. An 
increment of a further 100^ F. reduced the value to 60.000 megohms. 
A very regular scries of observations was made on the cooling curve 
indicating comparatively slight changes in the constitution of the oil. 
the value on cooling at 90°F. being 2,400,000 megohms or two-thirds 
the value on the heating curve (see Fig. 5). Oil of the tvpe H 5 gave 
a most irregular heating curve suggestive of the expulsion of mois- 
ture. 

The" general conclusions point to the fact that the variation of 
specific resistance with temperature depends upon the grade of the 
oil. coupled with the suggestion that specific resistance measurements 


crease that of the latter for vessels of 12 knots sea speed and under, 
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may be used to ascertain (by comparison of a series of heating and 
cooling curves, with a progressive increase in temperature) the 
point at which this obscure point of probable molecular regrouping of 
the hydro-carbon constituents takes place. The matter, while only 
perhaps of academic interest in regard to the classes of oils forming 
the purpose of this Paper, may prove of value in the selection of oils 
for use on reciprocating engines using superheated steam. 

In one appendix to the Paper the authors give the theory of poten- 
tial gradient, whilst in a second appendix the authors have added to 
their Paper an interesting case of the properties of the oil from a high- 
tension transformer after three years’ use. The conditions were in 
every degree adverse. The transformer was frequently overloaded ; 
on three occasions it had gone to earth through failure of the fibrous 
insulation on the coils, it had been worked without its cover, and had 
stood in a corner of a Manchester machine shop. Dust and similar 
foreign matter had free access to the oil. Of the grade of oil 
used. the works description was that it was mixed. and consisted of 
transformer oil purchased from two firms. The trade names indi- 
cated that these were of the classes designated as H 3 and H 5. Yet, 
after sedimentation, the dielectric strength curve of this oil was of an 
entirely normal character. The other properties were as follows: 
Viscosity 58-9, tlash-point 177°C., specific gravity 0-8683, specific re- 
sistance 193,000 megohms, reaction slightly acid, resin small quan- 
tity, odour suggestive of ozone. 


APPLICATION OF THE STEAM TURBINE AND 
MECHANICAL GEARING TO MERCHANT SHIPS.* 
BY THE HON. C. A. PARSONS, C.B., F.R.S., D. sc. 


The steam turbine has not. as yet, been applied to vessels of low 
normal speed on account of the high initial cost and inferior economy 
in steam; further, no promising scheme has. as vet. been evolved 
having for its object the modification of the turbine or propeller. 8o 
as to reduce the efficient speed of revolution of the former. and in- 


and the only approach of meeting these conditions (if we except 
gearing propositions) has been in the combination system, where the 
turbine plays à secondary part in the equipment, by utilising the 
lower portion of the expansion of the steam between the low-pressure 
eylinder of the reciprocating engine and the condenser. (This 
system was fully explained in the Paper by Mr. Walker and myself 
at the meeting of this Institution in March, 1908.) 

The complete and most satisfactory solution for low-speed vessels 
would appear to be by means of gearing. provided the losses in trans- 
mission. first cost and cost of maintenance are not too great. Many 
forms of gearing—mechanical. electrical and hvdraulic—have been 
proposed or applied on a small scale. I believe the first application 
of helical spur gearing to drive a propeller was made by the Parsons 
Marine Steam Turbine Co.. in 1897. The turbine was of 10 В.Р. 
geared to two wheels, each wheel driving a propeller shaft. The 
revolutions of the propellers were 1,400 per minute, and the ratio of 
the gear 14 to 1. The launch (“ Charmian ") was sent to the 
'Turbinia Works in 1904, and the gear was found to be in perfect 
order. 

Helical and double helical gear of fine pitch suited to high speeds 
of rotation was, I believe, first introduced by Dr. De Laval. and has 
been extensively used in connection with his turbine for many years 
with entire success, and at a moderate cost of maintenance. I have 
had several experimental sets constructed. One of these was % 
double helical gear of the De Laval type made in 1897. gearing from 
9.600 revolutions of the turbine to 4.800 of the dvnamo. transmitting 
300 n.r. The efficiency was estimated by the method of heat lo&& 
to be above 98 per cent. This gear was cut in an ordinary unive 
milling machine without anv special precaution as to accuracy. and 
I was much impressed (in spite of the obvious irregularity of the 
teeth) by finding how well it ran. except that it made a considerable 
noise. Gears that have been recently cut by the Power Plant Co. 
and by special machinery run with very little noise. A recent 
experimental set of gearing cut by Messrs. D. Brown, of Huddersfield, 
from 2.000 to 400 revolutions. transmitting 300 H.P.. gave a total loss 
in the gear case. including friction of gear and bearings. of 1} per cent 

In the summer of last vear the directors of the Turbinia Works Co. 
decided to test turbines mechanically geared to the screw shaft of an 
existing typical slow-speed vessel, and a cargo vessel named the 
“ Vespasian " was purchased for this purpose. Her length was 
275 ft., and displacement 4.350 tons. Previous to ins 
turbines with reduction gear, the vessel was fitted with an ordinary 
triple-expansion surface-condensing engine. The propeller is of cast 
iron. and has four blades. having a diameter of 14 ft.. pitch 16:35 ft., 
and expanded area of 70 sq. ft. 


— 


Abstract of a Paper read before the Institution of Naval Architects. 
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Comparative data between the turbine installation and the 
reciprocating engine were obtained from trials before and after 
installing the turbines. The full lines in the diagram herewith show 
the water consumption per hour for main engines only, and for all 
purposes before the change was made. The difference between the 
two curves represents the steam consumption of steering engine. 

In the new installation the gear wheel is of cast iron, with two 
forged steel rims shrunk on. The diameter of the wheel is 8 ft. 34 in. 
pitch circle, having 398 teeth—double helical— with a circular pitch 
of 0°7854 in. The total width of face of wheel is 24 in. ; inclination 
of teeth 20 deg. to the axis. The pinion shafts are of chrome nickel 
steel, 5 in. diameter pitch circle, with 20 teeth 077854 circular pitch. 
The ratio of gear is 19-9 to 1. On the completion of the turbine- 
gearing installation at the end of February of this year, the vessel 
was loaded to the same draught and displacement as under the pre- 
vious trials, the propeller not having been touched, and the following 
results were obtained on March 11 at a trial run made off the Tyne :— 


Speed in knots ......... 8-4 9-56 10-5 10-66 
Revs. per min. ......... 565 ... 65-0 71:3 73-3 
Shaft horse-power .... 456  ... 740  ... 980 1,095 
Water consumption per 

shaft horse-power- 

hour, main engines 19-8 lb. 16-2 lb. 14-8 lb. 14:3 lb. 


The boiler pressure was about 144 lb. The results are also shown 
in the dotted curves on the diagram. It will be noted that under 
normal full speed steaming conditions an increase of about 1 knot 
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is obtained with the same coal consumption. It may be mentioned 
that the turbines and gearing have given no trouble, and have worked 
satisfactorily with very little noise or vibration throughout the trials. 
Further, there is no appreciable wear on the teeth or bearings. It is 
proposed to put the vessel into commission and run extended trials. 


NATIONAL PHYSICAL LABORATORY. 
(Concluded from page 976.) 


In our last issue we gave an abstract of the report of the 
Executive Committee and a statement of the work that is 
proposed for the present year. There is also much interesting 
information in the Director's report, certain parts of which 
we abstract in what follows :— 

D ELECTRICITY. 

Lorenz Apparatus. —This machine, apart from the motor, is ready, 
and everything is believed to be in order.  Messrs. Sir W. G. 
Armstrong, Whitworth & Co. made a trial run before delivering the 
machine and the test sheets sent to the laboratory showed that its 
working was satisfactory. The question of a motor received atten- 
tion in the early part of the year and for this work the conctusion 
arrived at was that an electric motor was the most suitable, if its 


effect on the mutual induction of a coil and disc could be made neg- 
ligibly small. Experiments indicated that if an electric motor was 


placed some 7 ft. or 8 ft. from the coils of the Lorenz apparatus, its 


effect on the mutual induction of a coil and disc should be inappre- 
ciable. With a sufficient degree of accuracy the effect has also been 
calculated, and the negligible effect of the motor has in this way been 
confirmed. To make the effect less than 1 part in 1,000,000 it is pro- 
posed to place roughly-wound coils of the same approximate dimen- 
sions as the Lorenz coils on the opposite side of the motor to that of 
the main apparatus. These coils will form a kind of image” 
system with respect to the motor. 


Mercury Standards of Resistance and Wire Standards of Resistance.— 
At the time of the London Conference on Electrical Units and 
Standards in October, 1908, Dr. Rosa brought to England a number 
of 1 and 100 ohm coils which had been hermetically sealed. These 
were compared in November, 1908, and many of them again in Feb- 
ruary, 1909, with the N. P. L. wire standards of resistance.“ 

The results of the comparisons of the four mercury standards of 
resistance specially set up at the laboratory are as follows :— 


Difference as Difference as measured 
Resistance tubes. first measured in 1903. | in Feb. and March,1909. 


— ́NS̃— V — . 3 S E— 


G—S 0·0000 7 hm 0-00007, ohm: 
G- * 0-000785 | 0-00079,. 
Z—G 0-00025, | | 0-000263. 
S—Y 0-00070, | 0-000720. 
Z—S 0-00033. 0-000335 
Z—Y 0-00103» | 0-00105, 
Mean difference | 0-00053; | 0-00053« 


А number of 1, 10, 100 and 1,000 ohm coils have been hermetically 
sealed to avoid changes of resistance with variable atmospheric 
humidity. In order that changes of temperature shall be quickly 
followed, the metal tubes on which the resistance coils are wound are 
open top and bottom, and this allows of a free circulation of oil. The 
constancy of these coils is much betterthan before sealing. In con- 
nection with the effects of humidity on shellacked coils, it is of interest 
to note that when four platinum-silver coils were made two years ago, 
two of them were shellacked like manganin coils, and the other two 
were left uncovered. The latter coils have remained practically con- 
stant, but the shellacked coils have risen by from 3 to 4 parts in 
100,000. 

Standard Cells.—More than 60 Weston normal cells of the usual Н 
form have been set up during the year. A research on cadmium amal- 
gamsf had for its primary object the explanation of certain differences 
in the electromotive behaviour of amalgams containing from 10 to 
124 per cent. of cadmium. A large number of observations with 
amalgams were made at temperatures varying from 0°C. to 65°C., 
and the results showed that it was possible for two Weston cells, both 
containing 124 per cent. amalgams, to have, at 0°C., E.M.F.s which 
differed by 3 parts in 1,000. In general practice, however, it is most 
unlikely that such a result would be met with, and in any case there 
will be no difference due to the amalgams when the temperature is 
raised to 12°С. Since а 10 per cent. amalgam always behaves in & 
normal manner at all temperatures from 0°С. to 51°C., the question 
of substituting it for the 124 per cent. amalgam in the Weston normal 
cell will need careful consideration by the International Committee. 

In last year's report mention is made of à sample of mercurous 
sulphate which was prepared at the Reichsanstalt and kindly for- 
warded by Prof. Warburg to Teddington. Some of this salt, before 
being mixed with cadmium sulphate, was hydrolysed by washing 
with water, cells being then set up in the usual manner. At the same 
time part of some mercurous sulphate prepared at the laboratory was 
washed with water, and cells set up in it. The E. M. F.s of these cells 
have been observed from time to time, and the results are now of 
some interest. Of 17 cells set up with the hydrolysed salt. four have 
fallen in E.M.F. since December, 1908, by more than 5 parts in 
100,000, the fall in two cases exceeding 10 parts in 100,000. "The 
remaining 13 cells have not fallen by more than 2 parts in 100,000, 
and the same is true of all the cells—30 in number—set up at the 
same time with unhydrolysed salt. "While it may be wrong to attri- 
bute the fall in E. M. F. of the four cells to the washing process, further 
evidence is certainly wanted as to the cause of the change. Other 
cells containing hydrolysed salt have, therefore, been set up. 

The temperature coefficient of each limb of the Weston normal cell 
has been determined for the range of temperature 0°C. to 30°C. The 
mean change in E. M.F. resulting from a change of temperature of 
1°C. is about + 0-00030 volt for the kathode limb and — 0-00033 volt 
for the anode limb. Because of its small (total) temperature coeffi- 
cient the Weston cell is sometimes used in an unprotected state with 


| * See Report of B. A. Committee, THE ELECTRICIAN, Vol. LXIIL, 
p. 910. 
T Tne ELECTRICIAN, March 18, 1910, p. 943. 
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respect to temperature changes, but although, as we have shown 
elsewhere, rapid changes in the temperature of a cell are of little im- 
portance, it is apparent that both limbs should be at the same tem- 
perature. 

Nixty-seven Weston cells have been tested during the year. Of 
these 60 did not differ in E.M.F. by more than 1 part in 10,000 from 
the E.M.F. of the N.P.L. standards. This is a very satisfactory 
record. All of the cells were prepared in accordance with the N.P.L. 
specification. 

Silver Voltameter. —Experiments have been made at the laboratory 
on the effect of electrolysing silver nitrate from different sources. 
One purchased sample of silver nitrate. in which a trace of acid could 
be detected, gave a silver deposit lower in mass than usual by about 
6 parts in 100,000. A specially crystallised sample—obtained from 
the same firm of manufacturing chemists—gave too high a value for 
the electrochemical equivalent. by 18 parts in 100.000. Both samples 
were brought into agreement by one crystallisation at the laboratory 


Ayrton-Jones Current Balance. Five determinations of current 
strength were made and the E.M.F. of a certain group of Weston cells 
was determined in the usual manner. The constancy of the results 
was satisfactory, the E. M. F.s determined on five different days being 
as follows: 1-01826,, 1-01826,. 1-01825,. 1-018285. and 1:01828,. 
Mean= 1:01827, volt at 17°C. These cells were not the same as those 
employed in the 1905-6 observations, and a comparison with these 
latter cells made it appear that their E.M.F. had fallen bv about 
100 0% volt. Using the Rayleigh form of voltameter and taking the 
electrochemical equivalent of silver as 1-11827 mgm. per coulomb, 
the E. M. F. of the same group of cells as previously employed was 
found to be 1-01826, (mean of four determinations). agreeing very 
closely with the value 1-01827, given above. This result strengthens the 
conclusion with respect to the small fall of E. M. F. of the 1905-6 cells. 


Mutual Inductometer.—The large mutual inductometer has been 
completed. It consists of two tixed bobbins with a movable one 
which can turn in a plane parallel to and midway between them. Two 
very long ranges of mutual inductance have been obtained—viz., 
from 0-01 to 1,000 microhenries and 0-1 to 10,000 microhenrie:. 


Measurement of Effective Resistance.—'The measurement of effec- 
tive resistance is of great importance in telephonic and other work at. 
high frequencies. as the energy loss in a circuit is dependent on its 
effective resistance and leakage. А variety of telephone loading coils 
and other highly inductive coils have been received for test in this 
respect. The methods employed have been carefully investigated 
in order to eliminate causes of error. which are much more difficult to 
avoid than those occurring in inductance measurements. In the 
mutual inductance bridge large errors may be caused in the effective 
resistance (at telephonic frequencies) by very small self inductances 
in the ratio arms. The complete formula have been worked out and 
a Paper on the subject is ready for publication. It may be men- 
tioned that the error disappears when the inductances of the ratio 
arms are proportional to their resistances. When highly inductive 
coils have to be tested, it is best to balance the greater part of the 
inductance by a standard inductance coil whose effective resistance 
is known to be practically constant at various frequencies up to 
].000«, per second. A coil for this purpose has been constructed 
with highly-stranded wire. having sections giving 10. 20, 40, 60. 80, 
100, 120, 140, 160, 180 and 200 millihenries respectively ; the distri- 
buted capacity also is relatively small. 

Insulation Resistance of Inductive Coils.—The effective resistance 
of a highly inductive coil is much more affected by leakage than is 
generally supposed, and in general the effective insulation resistance 
falls rapidly as the frequency is raised. These effects have been in- 
vestigated and the results published (THE ELECTRICIAN., December 
10. 1909). Usually the effective resistance is increased by leakage. 

Tests on Telephone Cal.les.—Considerable attention was given to 
tests of submarine telephone cable. When the lengths tested are 
very short the capacity and leakage conductance measurements 
become more difficult. mainly by reason of the errors due to the 
capacities to earth of the various parts of the bridge. These errors 
can usually he prevented by placing between the source of current 
and the bridge a suitable transformer having between the primary 
and secondary coils a screening coil which is earthed. When elec- 
trical tuning is used in the external circuit, it is desirable to divide 
up the condensers and inductance coils so as to have the bridge sym- 
metrically placed with respect to these. І 


риа ЦОН най 
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"ome interesting tests were made of the permeability of the iron 


strip used for lapping the conductors in telephone cables in order to 
increase their self inductance. The working permeability was of the 
order of 120, but this was much improved by annealing the complete 
conductor in hydrogen. It was found that the bending of the iron 


strip in the process of lapping caused considerable deterioration in 
its magnetic quality. 


Magnetic Tests.—By the method described in last year’s report, a 
wide variety of materials were tested for hysteresis and eddy current 
losses with various form factors of induced voltage. For most of the 
materials the method of separating the nysteresis and eddy current 
losses gave satisfactory results for the usual range of frequency. 
but for some of them this was not the case, for the hysteresis loss per 
cycle showed variation with frequency, particularly at the lower 
frequencies, an effect which appears to be due to magnetic viscosity. 

Although from the point of view of continuity of material and sym- 
metry the ring form of magnetic circuit seems to be the best to employ 
for such tests. yet there are two practical objections to this form 
which have come into prominence within the last few years. In the 
first place, unless the radial width of the ring is small compared with 
the diameter, the variation of H over the width of the ring will be too 
great. and in certain cases may cause considerable error. In the 
second place, if the radial width is made small, the edge deteriora- 
tion due to stamping becomes much emphasised. It has been our 
custom, when allowable, to attempt to obliterate the effects of 
mechanical treatment by annealing after stamping. But the effec- 
tiveness of this process is open to doubt, and in many cases the tests 
must be made on the material in the condition in which it is received. 
The above objections do not apply so strongly to the Epstein methud, 
in which the sample under test is in the form of four bundles of stripe 
assembled into a square with butt joints. The leakage due to the 
joints is considerable, however, and the strips used are only 3cm. 
wide, so that the edge correction may still be large. These diffi- 
culties are got over by the modification due to Lloyd and Fisher 
(* Bulletin " of the Bureau óf Standards, Vol. V., No. 4), in which 
the strips are much wider and are connected by good magnetic joints 
atthecorners.* We have made a series of tests by this method, using 
a variety of materials and comparing the results with those obtained 
from rings stamped from the same sheets. With soft materials such 
as well annealed mild steel, the rings of 2-5 cm. radial width some- 
times show a total loss 8 to 10 per cent. above that given by the strips 
of 7 cm. width. This difference is of the order to be expected from 
experiments with rings of various widths. With very thin sheets or 
harder material the differences become less; in the case of hard- 
rolled steel sheet, where presumably the effects of stamping and 
cutting would be very slight, the results were in exact agreement. 
This last result gives good indication of the accuracy of the method, 
which besides appears to be open to no theoretical objections. 


ELECTROTECHNICS. 

Standard of Light.—In the last report mention was made of the 
results of the intercomparison of light standards with the American 
and French laboratories. Such comparisons have been proceeding 
for several years through the medium of electric sub-standards. and 
in the early part of the year it was found possible, in co-operation 
with the French and German authorities, to publish an agreement 35 
to a common unit of light in these three countries, which also has the 
approval of the Metropolitan Gas Referees. ! 


Humidity Measurement in Connection with Flame Standards.— 
Some 200 or 300 comparisons between the ventilated and unventi- 
lated hygrometers have been analysed with a view to the determina- 
tion of the constant to be emploved with the unventilated instru- 
ment, when used in the still air of a photometer room, 80 that the 
value of its readings may be reduced to those of the Assmann venti- 
lated instrument. | 

Electric. Sub-Standards.—Some progress has been made m the 
establishment of sets of electric sub-standards which burn at а higher 
efficiency than 3-5 watts per candle. Two sets have been апага 
ised. operating espectively at 3:1 апа 2:0 watts per candle. Muc 
attention has been given to the testing of tungsten standard lamps 
to operate at 1-5 watts per candle. Several different makes bave 
heen tried, the lamps being run on life test, and frequent and accu- 
rate measurements of candle-power made. Up to the present no 
satisfactory explanation has been found of the small fluctuations 
which are observed in the candle-power of some of these lampe. 
The fluctuations are not sufficiently large to be noticeable in d 
mercial work. but lamps in which thev occur are not satisfactory 10 
standard work. - of the 

Interesting results are being obtained from the analysis 115 
inter- comparisons by five different observers of sets of sub-stanc 5 7 
which differ from each other in the colour of their light, and have 
far led to the following conclusions :— | in the 

1. Where an accuracy of + or — 0:3 per cent. is aimed pin the 
comparison of the candle-power of the sub-standards of whic m 
watts per candle vary, say, from 3-5 to 4-0, it is not safe to T. 
that there is no correction for the personal error of the . ary 
though he has normal sight when examined by the ordinat 
colour tests. 


— 
—— 


* THE ЕксткїєтАХ, Dec. 3, 1909, p. 320. 
t Ibid., Vol. LXIII., p. 215. 
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2. The personal error of an observer for any small colour difference 
may be relied upon to remain a constant quantity from day to day. 

3. In finally fixing the values to 0-2 per cent. of any set of sub- 
standards in terms of another set of slightly different colour, as many 
observers as possible must carry out the standardisation in order to 
secure a representative mean. 


Power Measurements.—Work on the specially designed quadrant 
electrometer for use as an alternating-current wattmeter has been 
proceeding in the intervals of test work. It was set up in the early 
part of the year and a scale fixed at a distance of 44 metres. With 
this it is possible to read the deflections to a few parts in 10,000, and 
thus to study its behaviour to a high degree of accuracy. One of the 
difficulties is to obtain a straight line law for the instrument under the 
conditions which give sufficient controlling force to secure a quick 
time of swing. It is necessary to have the quadrants close together, 
which causes the effect ef any want of symmetry in the needle to be 
of great importance. 

The standard water-cooled tube resistances mentioned last vear 
have now been thoroughly investigated, and their use in the test 
work during the year has proved them to be a valuable addition to the 
installation. In order to keep the effective self-induction down to 
the lowest possible limit, the thick brass sheaths surrounding the 
tubes and connected in the potential circuit have been replaced by 
thin copper foil, which is separated from the tube by only 0:2 mm. 
of insulation. The effective self-induction is thus reduced in the 
large tubes to three or four thousandths of a microhenry. The 
largest tube is capable of dissipating about 6 kw.—viz., 2,500 am- 
peres with 2-5 volts drop. 

Ebonite Investigation.—With the valuable co-operation of the 
India Rubber, Gutta Percha & Telegraph Works Co., a very thorough 
investigation into the dielectric strength of different kinds of ebonite 
has been completed, as well as into other properties of the material. 
Ebonites were specially made up by the company from different rub- 
bers and containing different amounts of foreign matter. The 
method employed for securing an even potential gradient in the 
material when under electric stress was by the use of metal spheres 
of 2 in. diameter partially embedded in opposite sides of the piece of 
sheet to be tested. The spheres acted as electrodes and the recesses 
for them were carefully machined out until the material between 
them was of the order of 0:5 mm. thick. The voltages necessary to 
puncture even this small thickness were so high that the breakdowns 
had to be made under oil. The dielectric strength of the ebonites 
tested ranged from 60,000 to 90,000 volts per millimetre for the adul- 
terated samples, and from 100.000 to 150,000 volts per millimetre for 
the purer samples. Ebonite made from Para rubber was found to 
give the highest strength. Investigations were made on other pro- 
perties of the material, and at present samples of the various grades 
are being exposed to daylight with a view to testing their relative 
deterioration. It is expected that a full account of the tests will be 
published in the course of this year. 

Research on Insulating Materials for the Engineering Standards 
Committee.—This investigation was commenced at the beginning of 
the summer, on completion of the high-voltage transformer equip- 
ment. It is a continuance of previous work undertuken on behalf of 
the Engineering Standards Committee, the results of which have 
been published by them and by the Institution of Electrical Engi- 
пгегз The aim ot the investigation is to determine the effect of cou- 
tinued electric stress on insulating materials, with a view of obtaining 
informaticn cn which voltage tests for electrical machinery (especially 
high tension) can be formulated. A large number of tests have been 
carried out on insulating materials, chi-fly varnishel cloth and 
papers, which show that it is quite possible for the application of a 
high voltage for some time to cause permanent damage and weaken- 
ing of the material. As the work progressed it was felt that most 
valuable results could be obtained if it were possible to devise a 
method of accurately measuring the loss of energy in the insulating 
materials under test. An electrostatic wattmeter has therefore 
been designed to measure the energy loss in insulating materials when 
subjected to voltages up to 10,000 or more, and after a considerable 
amount of experimenting. satisfactory results have recently been 
obtained with a working model. The results so far obtained with 
this instrument confirm such previous observations as have been 
published by other investigators on the subject. The most impor- 
tant results obtained from experiments on varnished cloth (the mate- 
rial chiefly used up to the present) is the great increase. with rise of 
temperature, in the actual loss of electrical energy in the insulating 
material, and the consequent heating of the material. The watt loss 
increases, therefore, at a rapid rate with time, and just before break- 


down takes place, when the material is warm. the increase in the rate. 


of production of heat may be as great in а few seconds as it is in an 
hour at the beginning of the experiment, when the material is at atmo- 
spheric temperature 


ee, | 


High Voltage Plant.—During the year the equipment of the appa-- 
ratus for the production and measurement of high voltage has been 
completed. The apparatus consists of а 20 kw. motor-alternator, . 
and transformer of similiar capacity, which is capable of giving 
100,000 volts. These have been made by the British Westinghouse 
Company, being provided by the Engineering Standards Committee 
for the research work which is described above. 

Equally important as the generating apparatus is the voltmeter 
equipment for the accurate measurement of any voltage from 200 to 
100,000. It consists of a precision voltmeter by Hartmann & Braun 
of 500 volts taking a current of 0-02 ampere, sealed 0 to 1,000, 
with additional resistances to carry 99,500 volts in 18 separate boxes, 
which are carried on large porcelain insulators. In the transformer 
equipment the circuit from the alternator passes to an auto-trans- 
former from which a selector switch picks off . Pu 1. [4 or } of the 
volts supplied by the alternator. This is a very valuable addition, as 
combined with field regulation of the alternator, it enables fine regu- 
lation of the voltage to be obtained from a very low value up to 
100,000 volts. The alternator gives a pressure up te 200 volts. 
From the auto-transformer the current passes to the transformer 


primary winding. which is in two halves, each taking a maximum of. 


100 amperes at 100 volts. They may be used in series or parallel. 
The secondary is also in two parts, whieh may be connected in а 
similar manner. The insulation of the terminals is on the concentric 
tubular series condenser system, and has proved quite satisfactory. 
The voltmeter takes 2 kw. to operate it at 100,000 volts. "This was 
considered a suitable value, since if made of a higher resistance, finer 
and more delicate wire would have to be used, and, if of a lower re- 
sistance, the heating effect would probably have required a larger 
number of boxes to dissipate the energy. 

Dry Cells.—The number of dry cells and other primary batteries 
sent for test has largely increased during the year, but with experi- 
ence the procedure has been simplified and the method of recording 
the large number of observations has been standardised. After con- 
sultation with the parties interested, the following scheme was 
evolved. Four of the leading manufacturers were asked to supply 
on a given date 60 cells of stated dimensions for testing purposes, the 
cells to be made as nearly as possible at the same time and of the 
same materials. "These were all duly delivered at about the specified 
time, and a set of four cells of each make is being subjected to each 
of the following discharges :— 

]. For 5 minutes per hour through a resistance of 50 ohms (the 
average working conditions of a telephone circuit). 

2. For 5 minutes per hour through 1 ohm. 

3. For 6 hours per day through 1 ohm. 

4. For 6 hours per day through 5 ohms (National Telephone Co.'s 
test). | 

5. Continuously at a constant current of 200 milliamperes (Post 
Office test). 

6. Continuously through a resistance of 10 ohms (usual manufac- 
turer's test). 

7. Continuously through 100 ohms. 

8. Continuously through 500 ohms (War Office test). | 

In addition a number of the cells of each make are being kept un- 
used and will be tested at the expiration of 3 and 6 or 6 and 12 months. 


Heating of Cables. —At the request of the Wiring Rules Committee 
of the Institution of Electrical Engineers, a number of tests have been 
made to determine the heating of various sizes of cables with different 
coverings and laid in various types of conduit and casing. 

Absorption Pyrometers.—Several of these have been received during 
the vear. and are of a slightly different pattern to those previously 
tested. the chief improvements being the more satisfactory mono- 
ehromatism of the red glass at the eye-piece, and the possibility of 
using more extended scales by means of additional smoked glasses. 

Screws.—Of greatest interest are the results of measurements on 
pipe couplers for the Engineering Standards Committee. Several 
screw gauges hive been verified. | 

"The testing of micrometers has been placed on a definite basis, and 
it is expected that large numbers of these will be sent for verification 
and stamping. The limits of acceptance for those graduated to 
0-001 in. and capable of being read by estimation to 0:0001 in. are a 
maximum error of + 0:0002 in. at any one of eight arbitrarily chosen 
positions, and a maximum difference between the errors at any two 
of these points of 0-0003 in. The general workmanship. flatness of 
measuring faces and finish of the micrometers must also be satisfac- 
tory before thev can receive the laboratory monogram. 

The Report concludes with detailed notes on the work carried out 
in the metrology department, in the optical department, in the engi- 
neering department on strength of materials, and on aeronautics, on 
the work of the metallurgical department, and, finally, with reports 
hy Dr. C. Chree and Mr. G. W. Walker on the work carried on at the 
Observatories at Kew and Eskdalemuir respectively. 
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THE ADAPTATION OF THE TEST WIRE TO 
TELEPHONY. 


BY DR. W. LULOFS. 


Summary. -In this Paper the author describes an arrangement 
"whereby the test wires on an electrical distribution system can be 
‘used simultaneously for telephonic and pressure test purposes. It is 
employed at Utrecht. By laying up the wires in one main and using a 
choking- coil arrangement, inductive troubles due to the main current 
‚сап be overcome. 


In order to maintain good control over the network and to 
assist the speedy location of any fault in the insulation or short- 
circuit which may have arisen, it is necessary that the various 
distributing boxes should be connected with each other and 
with the central station bv means of a telephone system. 

For this purpose telephone cables which are laid down along 
with the feeders and distributing mains are generally used. 


"These terminate on a small panel in the central station, where 
the messages are received as the necessary interconnections are 
made. It is needless to point out that this entails considerable 
expense— for instance, an average figure for the cost of the tele- 
phone cables is about 5 per cent. of the total outlav on the net- 
work. It is for this reason that so few installations have 
“invested in this very necessary mode of communication. 

The drawback of cost can easily be overcome by adapting 
wires already in use for other purposes as a means of com- 
munication. The only wires at all suitable for this purpose are 
the test wires, and these can be used in various ways. Siemens 
& Halske have, in fact, solved the problem in the following 
way: The test wires, which can be disconnected from the 


Fic. 2 


mains in the cable box, terminate at an automatic change-over 
switch through which they are connected to a telephone at the 
central station. 

The wires are now dead and communication over them is 
possible, while no buzzing is apparent as the induction due to 
the current in the mains 1з exactly the same in the two wires, 
which are laid up in one cable. Tests carried out at Bucharest. 
at the beginning of last year (1909), proved that this method 
was satisfactory.“ But although it has given satisfaction 
it is obvious that it has disadvantages; for the change- 
over switches and their connections are complicated, and 
therefore expensive, while the manipulation of switches in a 
cable box is dangerous, and the switches themselves are not 
very easy to fix properiv. 

* Sce ** Elektrotechnische Zeitschrift,” 1909, No. 19. 
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Secondly, the method has the great disadvantage that it is 
generally impossible to telephone from a box and read its 
pressure at the station simultaneously. The great convenience 
of being able to calibrate the station voltmeter is therefore 
1emoved. 

Thiidly, the numerous switches in the voltmeter circuit give 
rise to bad or uncertain contacts, making the voltmeter indica- 
tions less reliable. All these disadvantages, however, can be 
overcome by adopting a method which the author has tried at 
Utrecht. In this town a three-wire direct-current system. 
working at 2 x 220 volts, is installed and the operation of the 
method was found to be most satisfactory. 

The most important factor in designing such a system is to 
ensure communication. without disturbing the connections of 
the test wires in any way whatever. Figs. 1 and 2 show the 
diagrams of connection which the author recommends for the 
purpose. The test wires gh and cd in the positive main are 
chosen as telephone wires, so that the connections of the 


FIG: 3. 


wire under 
is used for 


negative main remain unaltered as far as the 
pressure 1s concerned. The second negative wire 
ringing up (see Fig. 6) as will be explained later. 

gh and cd are connected together through two choking coils 
CC. The middle points of these coils e and b are connected to 
the bridge in the cable box and to the station voltmeter 
respectively. 

The voltmeter current from f splits into two equal halves at 
e, half flowing along ehg and the other half along edc. At b 
they reunite, and the total current then flows through the 
station voltmeter to earth. Buzzing might be caused in three 
different ways if the telephones were connected as shown in 
Figs. 1 and 2: (1) By currents induced in the wires gh and 
cd owing to the ever varying currents in the mains. (2 and 3) 
Owing to variable pressure in the cable box which is not directly 
dependent on the pressure variations at the station. It is 
obvious that the first of these cannot cause anv buzzing, as in the 
two test wires of one cable E.M.F.s of the same strength but 
opposite polarity are excited, so that they cannot generate 
currents in the telephones. 

The same holds good for the pressure variation of f and a. 
The winding of each coil is divided into two equal parts, at the 
points e and b, and as the winding of one coil 1s entirely in one 
direction a current entering at e or b will divide equally between 
the two halves of the coils. They are, therefore, magnetically 


Fic. 4. 


balanced, or in other words the two coils only exert ohmic 
resistance to the current that flows from f to a. The pressure 
readings are therefore not affected by the pressures in the two 
coils. 


As the current in eh is equal to the current in ed the points di 
remain at equal pressure, independently of the current i. This 
current therefore can never cause a buzzing in the telephones. 
The absence of buzzing is not the only requirement of satis 
factory transmission. The telephones are connected m 
parallel with the coils Ad and gc, and if the reactance of these 
two coils be small, compared with that of the telephones, the 
greater part of the telephone current will pass through them. 
and the transmitted sound will be feebly heard. It is obvious. 
however, that currents flowing from h to d and from g to c do 
not magnetically counterbalance, and the total self-induction of 
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the coil will, therefore, come into consideration. By making 
the ohmic resistance of the coil small and its self-induction large 
perfect communication can be established between 1 and 2, 
without interference from the ever varying main current. The 
coils which are used in the network of the town of Utrecht, and 
which have given entire satisfaction, are constructed as follows : 

The iron core is а closed ring wound with soft iron wire 
0-5 mm. diameter. The diameter of the ring is 10 cm., and its 
sectional area about З ст.2 It is wound with 2 x 400 turns of 
0-2 mm.? of insulated copper wire. The total ohmic resistance 
of this coil is about 4-5 ohms, and its self-induction, calculated 
for a small permeability, say, 500, is equal to 

drn? 


L=——=0'1 henry, 


Mq | 
in which n «number of turns, 1 —length of iron path, q—sec- 
tional area of iron path, „= permeabihty. So that its reactance 
for a frequency of 10‘ cycles per second is L= 25,040 ohms. 
If this method is to be adapted to an existing network, atten- 
tion must be paid to the fact that the resistance of the station 
voltmeter circuit is slightly altered thereby. Originally one 
test wire was used in the above scheme. This wire was 
connected in parallel with the second test wire, but both were 
in series with the two coils (in this case 2:25 ohms as the total 


’ Fic. 5. 


resistance of one coil is 4-5 ohms). A resistance, therefore, 


must be added in the wire ab 
W,— {(4W.+(C,+C,)}, 
in which W,=resistance of test wire. 

C, and C,=ohmic resistance of the coils. It is obvious that, 
according to Figs. 1 and 2, the telephones are alive, and in 
the case described have a pressure of 220 volts to earth. 
Although this fact is practically of little importance it may be 
regarded as a drawback. If preference should be given to a 
system in which the telephones are not under pressure, the 
following connections may be used. 

In Fig. 3 the telephone wires are seperated from the pressure 
wires by condensers, while in Fig. 4 is shown a method of using 
a transformer with a ratio of transformation I instead of a 
self induction —i. e., supplying the iron ring with two equal wind- 
ings. one cf which is connected to the test wires, the other to 
the telephones as used. Although the 1,600 turns per coil, 
which aie necessary in the second method, are a great draw- 
back as they naturally have to be wound by hand, it is 
preferable to, the former method shown in Fig. 3, as the 
condensers may give rise to resonance with the self-induction 
coils for certain frequencies. | | | 

These precautions, however, are not at all necessary for a 
pressure of 220 volts. The lightning arresters used in telephony 
do.not respond to а smaller pressure than about 400 volts 
alternating current or 560 volts direct current. 


It is clear that a pressure of 220 volts will often occur in 
ordinary circuits, and for this reason the telephones are con- 
structed in such а way that they can withstand this pressure 
easily ; by connecting the metal parts to earth by a third wire all 
danger is excluded. 

Fig. 5 shows the arrangement in the cable box ; the ring is 
properly mounted on insulators placed on the bottom of the 
cable box and connected to the test wires by means of dm and hn. 

To avoid danger in connecting the telephone to the test 
wires under pressure, the telephone wires op and og terminate in 
a copper sleeve, which is thoroughly insulated by an ebonite 
cover, as shown in Fig. 5, while a split terminal on d and A fits 
into this sleeve. 


Fic. 6. 


Fig. 6 shows the whole arrangement for one pair of’ feeders, 
the positive of which is used for telephony and the negative for 
ringing up the central station from the cable box. It is hardly 
necessary to make the arrangement reversible —i. e., to render it 
possible to ring up the cable box from the central station. The 
key k, when pressed, closes the circuit from the cell c, and 
magnetises m. The keeper n is attracted and the contact piece 
8 closes the bell circuit by means of a spring. 

The above arrangement is suitable for a three-wire direct- 
current system, but it 1з obvious, however, that the same 
method can be applied for alternating current systems, and tests 
carried out in the laboratory have shown that it is quite possible 
to keep the telephone sufficiently noiseless to render coni- 
munication possible. 


= — 


CUTLER-HAMMER ELECTRIC LIFT CONTROLLERS. 


The subject of lifts and lift controlling apparatus is one that 
circumstances have made of special intercst to enginecrs and con- 
tractors in America, where the increasing number of very tall build- 
ings renders the provision of adequate and efficient lifts (or elevators) 
a necessity of the situation. The control of the lift machinery and 
the design, construction and method of operating this control appa- 
ratus, in the process of time, led to a very large variety of more or loss 
efficient scts of machines and apparatus for carrying out the work. 
It is now some years since the stern necessity for concentrating atten- 
tion upon the simplification of the apparatus designed for the contro! 
of these lifts was rceliscd, and it hes been to this point that the efforts 
of the engineer havc been dirccted. 

The electric type of lift found very carly appreciation among 
erchitects and builders in America, and some excellent work has been 
carried out to special designs by several of the leading firms of 
manufacturers who have given perticular attention to this branch. 
Amongst these firms the Cutler-Hammer Mfg., Co., of Milwaukce, 
Wis., have specialised in electric controlling devices, and from a 
booklet of more than average interest which hes come to hand, we 
have selected for description and illustration a few examples of this 
company's control devices and apparatus. The booklet, we may 
add, contains a complete line of data for controllers on electric lifts. 

Ав regards continuous-current controllers these аге made in no less 
than 17 different classes, which, though they do not differ very much 
between themselves, each contain such modifications as will render 
them useful in particular situations. This large number of types is 
really not so surprising as would at first seem, for passenger elevator 
service in general, and for high-speed passenger lifts in particular, 
the best results are obtained by employing a continuous-current 
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motor of the variable speed type. А small percentage of compound 
winding is necessary on such motors, the series winding being cut out 
in the normal speed position of the controller. Where no speed con- 
trol by shunt field resistance is provided a compound wound motor is 
still desirable in order to obtain smooth acceleration. An example 
of the first class of continuous-current motor controller, made by the 
Cutler-Hammer Co., is shown in Fig. 1. These controllers represent 
the most elaborate equipment obtainable, and afford, it is claimed, 
every possible requirement of control, while at the same time utilising 
to the utmost extent the devices that safeguard the operation of high- 
speed lifts. The controller itself consists of several slate panels 
mounted on an angle iron frame with all the connections made on the 


with a snap. This switch is interlocked with the self-starter, and 

cannot close until all the armature resistance is in circuit. Neither 

can the motor be reversed unless all the resistance is in circuit. «~ 
А very important part of all lifting mechanism is the arrangement 


whereby the lift is prevented from over-running the upper or lower 


limit of its travel. The Cutler-Hammer Co., make four kinds of these 
limit switches, one of which is known as the rotating cam type, and is 
shown in Fig. 4. This switch is used in connection with the mechan- 
ism of the winding controller. It is à double-pole switch and stops 


the lift by disconnecting both circuits. АП operating parts are 
entirely enclosed, so that they are efficiently protected from injury. 
The shaft of this switch is geared for operating purposes to the yoke 
of the travelling nut device on the winding machine, either by spur 


| Pda. 1442 а 


back of the board. Solenoid switches mounted on the slate panels 
are arranged to perform the following functions,  . : 


or bevel gearing. 


«^ 


| 
{ 
{ f 
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Fic. 3.—CLass 31, ALTERNATINU-CUBBEST 
CONTROLLER. 


Fic. 2.—CLass 5, CONTINUOUS-CURRENT 
CONTROLLER. 


Fic. 1.— CLASS 1, CoNTINUOU3-CURRENT 
CoNTROLLER. 


Turning now to alternating-current controllers, these are made in 
nine types, one of which we show in Fig. 3. These controllers are 
designed for use with slip-ring induction motors, operating on either 8 
two-phase or three-phase circuit. The complete equipment consists 
of в controller switchboard, car switch, one or more mounted switches, 


To disconnect in the off position both sides of the line from the 
armature, series field, resistance, and brake magnet. To accelerate 
the motor automatically by cutting out the armature starting 
resistance and series field, step by step (this by means of individual 
series relay control) giving smooth acceleration under all load con- 
ditions. To control the spced of the elevator by cutting resistance 
in or out of the shunt field circuit of the motor, affording positive 
speed control under widely varying loads, To bring the elevator 
quickly, but smoothly, from high to low speeds, regardless of load, 
making accurate stops et landings an easy matter. To open the 
circuit to the motor should an overload current flow. To apply the 
dynamic brake in the off position. To operate the elevator at normal 
speed from the switchboard for test purposes, To these seven 
functions may be added. as a modification of the standard controller 
equipment : To open the shunt field circuit in the off position of the 
controller. 

All these controllers ere so designed that if any trouble whatsoever 
occurs the motor is immediately disconnected from the line, and the 
brake applied in such a manner that the car is safely and smoothly 
brought to rest. In starting the current relays protect the motor 
from too high an acceleration. 

Another interesting type of controller for continuous-current 
working is shown in Fig. 2. It consists of a sliding contact self. 
starter, which is fitted with a main solenoid switch and a reverse 
switch and dynamic brake. The several parts are all mounted upon 

a single supporting frame, which also contains the resistance. The 
main line solenoid switch is controlled directly from the reverse 
switch by means of suitable auxiliary contacts, the action of the 
solenoid being such that the motor circuit is always opened or elosed 


— . 


Fic, 4.—Rerating Cam Limit Swirci. 


slack cable switch, safety switch and brake solenoid magnet. The 
solenoid switches perform the following operations Disconnect the 
primary wires from the motor and brake solenoid in the off position 
of the controller. Accelerate the motor automatically by cutting the 
starting resistance out of the rotor circuit step by step (using pe 
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relay control) and giving smooth acceleration at all loads. Operate 
the elevator from the switchboard for test purposes. 

The secondary starting resistance is of the cast metal grid type, 
and is mounted in a frame forming part of the switchboard support. 
Connections between grids and terminals and between the terminals 
and the various solenoid switches on the controller switchboard are 
made at the factory where each controller is carefully tested. before 
shipment. The terminals themselves are all placed at the bottom 
of the switchboard where they will be convenient for conduit wiring. 


PHYSICAL SOCIETY. 


At the meeting held on March 11th at the Imperial College of 
Science, Prof. Н. L. CaLLENDAR, F.R.S., president, in the chair, 
Dr. W. H. EccLzs read a Paper 


* On Coherers’’ 


А method of investigating detectors is developed with special refer- 
emce to the relations between the energy given to the detector in the 
form of electrical vibrations end the energy delivered by the detector, 
ав direct current, to the circuit of the indicating instrument. "The 
stream of energy supplied to the detector was always of the same 
order as that usual in telegrephy. The detector under examination 
was placed in a circuit containing suitable inductance and capacity, 
which was secondary to a primary circuit. The primary could be 
Bet into electrical vibration by breaking а known current in it. The 
coupling was very small, so that when а current of а few milli- 
amperes was broken in the primary, the energy delivered to the 
detector was of the order of a thousandth of an erg, and the E. M. F at 
the coherer terminals was of the order of а tenth of a volt. The 
response of the detector was measured by comparing the sound in 
its telephone with the sound produced in the same telephone by 
interrupting а measurable direct current. А special switch key 
enabled the comparison to be made quickly. The power delivered 
to the detector and to the tel2phone wes determined by extrapola- 
tion from measurements on stronger currents with the thermo- 
galvanometer. mE 
The results of experiments on coherers made of oxidised iron wire 
dipping into mercury, end on coherers made of a clean iron point 
touching an oxidised iron plate, аге exhibited єз curves connecting 
(1) the steadily applied E.M.F. and conscquent current through the 
coherer; (2) the steadily applied E.M.F. спа the power given to 
the telephone, for various rates of delivery of vibration energy to 
the detector; (3) the power delivered to the detector and the power 
passed to the telephone, the E.M.F. applied to the coherer being 
constent. Curves (1) show that in a self.restoring coherer the 
current increases more and more rapidly as the E.M.F. is raised, ЫП, 
in general, a point of inflexion is reached, end then the current 
increases more slowly. Curves (2) show the rise and fall of sensi- 
tiveness to oscillations as the applied E.M.F. is increased. Curves 
(3) show that if W represents the power in watts delivered to the 
coherer, and w the power passed to the telephone circuit, then 
w=m(W—a), where m and a have values settled by the magnitude 
of the current through the detector. The quantity m for a good 
low-resistance iron-mercury coherer has been found to be as high as 
0-06; while a is usually near 1-0x 10-? watt. These curves show 
that these coherers are not '' voltage-operated " detectors but 


E integrating " detectors. The author puts forward the hypothesis 


that the properties of an oxide coherer may arise solely from the 
temperature variations caused in the minute mass of oxide at the 
contact by the electrical oscillations and by the applied E.M.F. He 
examines the hypothesis mathematically, and shows that most of 
the phenomena recorded in the curves (1), (2), (3) above can in this 
way be accounted for as perfectly as the present state of the measure- 
ments permits. . | ' zm 

Mr. W. DUDDELL expressed his interest in the Paper, and remarked 
that it was important to know how much energy was needed to work & 
detector in order to calculate the amount which it was necessary to 
radiate. He asked the author if the action of the coherer he had described 
might not depend upon compressions due to electrostatio attractions. 

Prof. С. H. Lees remarked that if the action of the coherer depended 
upon thermal effects, the sensitiveness would be affected by using mate- 
rials of different thermal conductivities, whereas if the effects were to be 
attributed to compressions, change of material would have little effect 
upon the sensitiveness. 

Mr. E. Н. Rayner pointed out that if the effect was due to the tem- 
perature coefficient of the resistance of the film, the sensitiveness should 
depend upon the temperature at which the coherer was worked. He 
asked if Dr. Eccles had conducted experimenta at different temperatures 
and if he could give any particulars as to how the sensitiveness of the 
coherer he had used compared with other types. 
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Dr. ALEX. RUSSELL suggested that as the thickness of the film of 
oxide on the iron plate was only about a micron, the electrostatic attrac- 
tion between the needle and the iron plate would be appreciable even at 
very low voltages. It was conceivable that, owing to the compression, 
heat was generated in the film at this point. í 

Mr. A. CAMPBELL remarked that in accurate work there would be no 
trouble in measuring the mutual inductances, but the determination of 
the damping factors would be difficult. | 

Dr. W. Н. EccLEs, in reply to Mr. Duddell, said that the hypothesis 
that electrostatic attractions between the two conductors separated by 
the film of oxide caused the change of conductivity produced by elec. 
trical oscillations was negatived by the fact that, in such materials as the 
author had tried, the magnitude of the coefficient of decrease of resistance 
with temperature and the thermoelectric properties of the two con- 
ductors had a great deal to do with the sensitiveness of the detector. 
In reply to Prof. Lees, no doubt the sensitiveness of a detector would, 
if the thermal theory were correct, depend upon the slowness with which 
the heat was conducted away by the metal near the contact. This con- 
sideration suggested one reason why some of the badly condupting 
oxides formed such good detectors. With regard to Mr. Каўпегв 
observations, he had not attempted experiments at other than normal 
temperatures. The author, replying to Dr. Russell, said the answer 
to Mr. Duddell was circumvented by his suggestion that the electro- 
static attractions caused compressions.which on the whole produced 
local heating. But it might be pointed out that if in the- secondary 
circuit the capacity was changed to another value and the inductance 
altered to keep the period of the circuit the same, the oscillating voltage 
&t the coherer was different, yet no difference worth mentioning was 
heard in the detector. In answer to Mr. Campbell, no doubt the mutual 
inductance could be measured accurately given proper experimental 
facilities. Since, however, another course of experiments was adopted, 
one that did not need an accurate value of the mutual inductance 
between primary and secondary, this measurement was net attempted 
accurately. У | мак 


A Paper entitled | 
| * Earth-air Eleetric Currents’’ 


was read by Mr. С. C. Ѕ$1мрвох. The Paper describes a method for 
automatically recording the electrical current which passes from the 
earth into the air during periods of fine weather. . А large plate 
(17 metres square) was placed in the open.as near to the ground as 
was consistent with efficient. insulation, this was then connected to 
an insulated vessel from which water issued through an orifice sur- 
rounded by an earth-connected cylinder. The water as it dropped 
from the insulated vessel carried away, by the well-known '' collec- 
tor " action, all the charge which the exposed plate received and the 
latter remained at zero potential. The charged water drops were 
collected in a vessel connected to a self-registering electrometer 
which was earth-connected for an instant at the end of every two 
minutes. The Paper describes the sources of error and the method 
of determining the value of ‘the earth-air current and of the con- 
ductivity of the air from the records of the electrometer.. The 
method was used in Simla (India), but owing to the impossibility of 
obtaining & site on which the normal electrical field of the atmos- 
phere was undisturbed by the surrounding hills and trees, the abso- 
lute values obtained were uncertain, but it is very probable that the 
daily range of the different factors were near approximations to the 
truth. 


Dr. C. CHREE expressed his interest in the Paper and remarked that 
they had worked at Kew with C. T. R. Wilson’s apparatus. It would be 
interesting to know whether the same results could be obtained from the 
author's and from Wilson's apparatus. He drew attention to the diffi. 
culty of insulating a piece ofthe earth in England sufficiently well to 
obtain reliable results. 

Dr. ALEx. RUSSELL said that C. T. R. Wilson had found that the mean 
earth leakage current in his experiments was about 2:2 x 107!* amperes 
per square centimetre. It was therefore exceedingly small. Linke had 
shown from the results obtained in balloon ascents that the atmospheric 
potential gradient diminished regularly up to a height of 6,000 metres 
and probably much higher. Assuming that air had “ conductivity 
this showed that the conductivity increased as one ascended. It seemed 
reasonable to suppose that at great altitudes, notwithstanding the 
intense cold, the highly rarefied air was practioally a conductor. The 
earth leakage currents carried charges to these conducting layers, 
and these charges were continually being returned to the earth by the 
storms always taking place somewhere or other in the world. The 
energy expended by the currents was probably due originally to the 
sun's heat vaporising and raising water to heights in the air. A sur- 
prising result obtained by Dr. Simpson was that the sunshine appa- 
rently caused a diminution in the conductivity of the air over the surface 
of the ground. It was customary to suppose that ultra-violet rays 
improved the conductivity of the atmosphere, and this supposition was 
certainly a help in explaining how radio-telegraphic waves went further 
over the ocean by night than by day. 


A Paper by Dr. B. D. Steele on AN AUTOMATIC TOEPLER PUMP 
DESIGNED TO.CoLLECT THE САЗ FROM THE APPARATUS BEING 
EXHAUSTED " was read by the Secretary. — 
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ELECTROMECHANICAL PROPULSION. 


In approaching the question of electromechanical pro- 
pulsion for ships the electrical engineer, until recent years, 
only had to consider the reciprocating steam engine, 
which, in marine work, is remarkably efficient at the 
speed for which it is designed. There was not much 
inducement to consider electrical methods in those days. 
With the advent of the steam turbine into this class of 
work, however, the conditions have changed. The turbine 
is efficient at high speeds, and the propeller at low speeds, 
so that the application of the steam turbine to marine 
propulsion has necessitated a compromise. Nevertheless, 
the turbine is fairly efficient, even at what may be con- 
sidered ordinary propeller speeds. If, however, low speeds 
are required, the efficiency falls off considerably. As 
compared with the reciprocating steam engine, the turbine 
presents some very marked advantages, and therefore it 1s 
natural that the problem should be investigated with a 
view to producing a more efficient arrangement if possible. 

In suggesting electrical methods the electrical engineer 
aims, firstly, at working with a higher efticiency for the 
lowei speeds, and secondly, at less weight. If the turbine 
can be run always at higher speeds, so as to give its 
maximum efficiency, there is obviously a gain. If an 
electrical method is used there is the further advantage 
that reversing presents no difficulty, whereas if turbines 
are used in the ordinary way a reversing turbine must he 
built on the shaft aud iust generally run idle. Un- 
fortunately the double transformation of energy in an 
electrical method introduces, of necessity, a somewhat 
serious loss, which must be set off against the gain due' 
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to running turbines more efficiently. So long, however, 
as there is a nett gain in efficiency there must be a saving 
in weight in boilers and in coal. The turbine would also 
be less bulky, and there might in many cases be a saving 


in the length of the propeller shaft, against which, how- 


ever, must be set the additional weight of electrical plant. 

When the electrical engineer passes into a new field of 
such magnitude as that suggested by electromevhanical 
propulsion it is well that he should invite the widest 
criticism from those engineers who are already conversant 
with this field, though from a different point of view. 
The recent discussion at a meeting of the Institution of 
Naval Architects is interesting as affording some insight 
into the opinions of engineers who are working not merely 
on the electrical part of the problem. In this discussion 
the remarks of Mr. C. A. Parsons, аз one who is concerned 
with both electrical and marine work, are of particular 
interest. It will also be seen, by referring to the abstract 
elsewhere of the Paper which he read at the meeting, that 
he proposes a mechanical gear to enable the turbines to be 
run at a higher speed. The result seems promising, as the 
efficiency of the double helical gear that was used was 
found to be as high as 984 per cent. This high efficiency 
can hardly be expected to last, and probably for large 
powers such gearing will scarcely commend itself, though 
it has the great advantage of simplicity, which is certainly 
important. With а gear of this kind at full speed, an 
electric drive cannot compete, from the efficiency point 
of view, Оп the other hand, mechanical gearing has no 
flexibility. The gear ratio cannot be altered, and here the 
electric drive is at an advantage, since the turbines can be 
maintained at a constant speed, whilst the speed of the 
electric motors is varied. In the case of mechanical 
gearing the speed of the turbine must change with that of 
the propeller, and the efficiency will vary accordingly. 

It is important to note, as pointed out by Mr. Parsons, 
that the efliciency of turbine-driven propellers in large 
liners is within 24 to 5 per cent. of the maximum efficiency 
obtainable from any propeller at the same speed of vessel, 
and that the efficiency of the turbines is within 3 per cent. 
of the highest possible. Consequently, in large liners the 
margin for improvement is less than 10 per cent., so that 
the field in this particular direction does not seem to be 
very promising. These figures, of course, refer to steaming 
at full speed. At low speeds they do not apply, but in the 
case of large liners the proportion of the time spent in low- 
speed running to the total time is so small that it need 
scarcely be considered. On the other hand, there are a 
great number of boats in which the time spent in low- 
speed running is a considerable proportion of the whole, 
and in such cases the efficiency obtainable by “ electric 
gearing” should be well worth considering. It is important 
that those who are concerned with this new movement 
should appreciate the fact that there are these two very 
distinct classes of vessel, and every effort should be made 
to approach the subject, in practice, where the greatest 
advantage is likely to be obtained. In such problems it is 
highly desirable that the limitations of electrical methods 
should be fully appreciated, for harm is often done to a 
good cause by failing to grasp the true situation, whereas 
criticism is disarmed by admitting the strong points of 
other systems and their proper sphere of application. 
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The Shot.Firer's Guide. By W. Mavrice. (London: The Elec. 

trician " Printing & Publishing Со) Рр. іх +195. 3s. 6d. nett. 
This is an interestingly written book, and а well-thumbed 
copy in the possession of a shot-firer should be а strong recom- 
mendation to an observant colliery manager. 

The author, wherever possible, uses simple language, and 
he does not confuse the issue with technical explanations, 
giving instead an easily understood description and a good 
illustration, a method much more in keeping with a practical 
miner's life. The arrangement of the subject matter is in 
the form of Questions and Answers, and lends itself readily 
to reference; it also necessitates the repetition of many 
important points and so helps to imprint them firmly on the 
reader's mind. 

Mr. Maurice begins with a lucid description of the various 
blasting agents, and then goes on to the different methods 
employed to explode them, and throughout the whole book 
the main idea kept before the reader is that the greatest care 
must be exercised in every detail. 

Mr. Maurice's remarks about secondary batteries for shot- 
firing seem to indicate that he is in favour of them, although 
they have not yet been used, but considerable improvement 
will have to be effected in their construction before they can 
be of much service. They would be likely to undergo very 
rough treatment, causing endless trouble, and it 18 а question 
whether they would receive the attention required for their 
efficient upkeep. | 

Useful information is given with reference to the connecting 
wires for shot-firing. Many miss-fires are attributable to 
faulty leads, and the author goes very carefully into the con- 
struction of the different classes of insulated wires so that a 
choice may be made to suit the conditions under which they 
are to be used. He also emphasises the importance of care 
being taken in the handling of the cable, which will increase 
the length of its life as well as considerably reduce the risks. 
The difficulty of testing detonators or fuses, for either high or 
low tension, 1s discussed, and Mr. Maurice points out that it is 
impossible to do such testing with any certainty that the results 
will be anv indication as to what will be found in practice. 
This alone should make the shot-firer trebly cereful, and, when 
at work, he should not allow his attention to relax for a moment. 

It is pointed out in an interesting chapter оп “ Blasting 
Accidents," that the evidence before the Coal Mines Com- 
mission showed that 90 per cent. of the“ competent shot- 
firers have no theoretical knowledge of explosives. With 
these conditions the success of such a book as The Shot- 
Firer's Guide " must be assured, and it is to be hoped that 
Mr. Maurice's desire for proper qualifications may be an 
accomplished fact before long. To err is human," but a 
careful study of this book may reduce the errors of the human 
element, where, as in shot-firing, it cannot be dispensed with, 
and in this way minimise the ghastly toll demanded by death. 

The second part of the chapter on " Blasting Accidents ”’ 
deals with induced explosions either through coal dust or 
inflammable gases being fired, and will be of great assistance 
and interest to all colliery manegers. Mr. Maurice deals very 
fully with the experiments made by Mr. Garforth at Altofts, 
and the information gained therefrom is invaluable. 

Mr. Maurice is to be congratulated upon The Shot-Firer’s 
Guide." It is lucidly written and the interest is maintained 
from beginning to end. R. Hoop HAGGIE. 
Müller-Pouillet's Lehrbuch der Physik und Meteorologie. 

Tenth Edition. Edited by L. PraunpLer. Book V., Part I. 
ELECTRICITY AND MAGNETISM. Ву W. KAUFMANN and A. CoEHN. 
(Brunswick: Viewig & Sohn.) Pp. xi i.＋ 622. М.)5. 

The fact that the ninth edition of this well-known work was 
published in 1888 makes it clear why the volume on Mag- 
netism апа Electricity " has only appeared after some delay, 
and why the more contentious portions have been left over 
for an extra volume. Of all branches of physics, electricity 
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has recorded the most rapid advance in the last 20 years, and 
it was a formidable task to rewrite a popular treatise in accord- 
ance with modern notions without sacrificing many valuable 
presentations апа illustrations savouring of the older style. 
The book, as it stands, is a compromise in more senses 
than the authors admit. Every statement at variance with 
the electron theory has been omitted. The “ ether " has been 
retained as a fundamental hypothesis. Faraday tubes" 
are used both in magnetic and electrostatic fields, and the 
whole treatment has a strong Maxwellian tinge, as seen more 
especially in the distinction between “true” and “free” 
electricity—a distinction which modern theory has eliminated. 
The seven chapters now published comprise the fundamental 
facts of magnetism, their theory in Faraday’s version; two 
corresponding chapters on electrostatics; one on steady 
currents; one on the laws of Ohm, Kirchhoff, and Joule, and 
one on electrochemistry. The subjects of electrodynamics, 
induction, oscillations, gaseous conduction, metallic conduc- 
tion on electronic principles, molecular electricity, radio-activity 
and terrestrial electricity and magnetism will be dealt with in 
the next volume, the last of the series. The present work is 
therefore confined to those subjects which have been least 
revolutionised. As regards their general treatment, it suffices 
to say that the best traditions of this great work have been 
worthily maintained. Most of the chapters form delightful 
reading, especially for those who prefer words to symbols, and 
want to see a clear text and good illustrations. In mag- 
netism, the conception of tubes of magnetic induction con- 
tinued in a cyclic form through the mass of the magnet is 
adopted without the reservation which has lately been shown 
to be necessary. In electrostatics, we find an acknowledg- 
ment of the Wimshurst machine, which, though somewhat 
grudging, is the first we remember to have seen in a German 
text-book. The chapter on electrochemistry is a model of 
what a popular presentation of this subject ought to be. 
Possibly the subject lends itself more readily to popular treat- 
ment than other departments, but we have here an admirable 
account of observed facts, including electric osmose, electro- 
stenolvsis, passivity, and alternate-current electrolysis, as 
well as a lucid introduction to the theory of osmotic and 
solution pressure. If the remaining volume is of equal excel- 
lence, we may regard both as a valuable addition to electrical 
literature. 

Der Schutz der Hochspannungsanlagen gegen Blitz und 


Uberspannungen. By Herman Zipp. Vol. 127 of Bibliothek 
der gesamten Technik.” (Hanover: Dr. Max Janecke.) Pp. 168. 
M.3. 


The subject of the protection of high-tension installations 
against lightning and excess pressures is very ably dealt with 
in this little volume. It is one which has received but scant 
attention in this country, and consequently the advent of a 
book which simply and clearly c:lains, not only the causes 
which produce these dangerous rises in pressure, but briefly 
describes the methods in vogue to safeguard high-tension cir- 
cults against damage due to them, should be welcomed by the 
public in general and electrical engineers in particular. Either 
en English translation of Mr. Zipp's work, or an English book 
besed on it, seems desirable. 

The book is divided into four main perts. The first part 
treats of the production of an excess voltage. The explana- 
tions are given in five small chapters, which are preceded by 
an Interesting statistical survey of the efficiency of different 
protective measures used in Germany. These explanations 
cover the action in circuits produced by lightning discharges 
in their vicinity, slow and wandering static charges, voltage 
increase through resonance, rises of pressures in open cables, 
and excess voltages occasioned by the opening and closing of 
high-tension circuits, &c. 

The second part gives the protective devices used in practice, 
various types of lightning arrestors, together with important 
remarks on the influence of earthing, earth wires, the gradual 
charging of cables, and the use of condensers. 

In Part III. the auxiliary apparatus employed, such as 
isolating switches, resistances, and so on, are discussed, and in 


the final section the question of where and how the protective 
devices are to be installed is considered. 

A large amount of useful matter is contained in the book, 
and it is presented in a concise and simple style, which is en- 
hanced by the numerous excellent diagrams and illustrations, 
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AN ELECTRICAL SAFETY SYSTEM FOR USE IN MINES.* 


BY H. J. FISHER. 


Summary.—The author describes a system, including a gatc.end 
switch box, to reduce the risks attending the use of trailing cables and 
portable electrically-driven machinery in mines. 


Although stringent rules have been issued by the Home Office to 
safeguard persons from shock through contact with metallic sheath. 
ings of cables, the framework of motors, and other appliances at 
times when faults exist on them, it is to be regretted that there have 
been many fatal accidents, severe shocks, and burns, due to іпећ. 
cient earthing or due to an earth wire being broken or detached by 
accident. The majority of accidents of this kind have occurred on 
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portable machinery, such as coal-cutters, conveyors, &c., these 
machines and the cables connected to them having to stand an 
exceptional amount of wear and tear and rough usage. In fact, it 
may be said that the conditions are more adverse to safety than on 
any other class of machinery. 

Ав will be seen from the following rule extracted from the “ Special 
Rules for the Installation and Use of Electricity in Mines," at 
present the Home Office do not enforce the earthing of coal-cutters, 
portable motors and trailing cables :—“ All metallic coverings, 
armourings of cable, other than trailing cables, and the frames and 
bed - pla tes of generators, transformers, and motors other than роп: 
able motors shall, as far as is reasonably practicable, be efficiently 
earthed where the pressure at the terminals where the electricity is 
used exceeds the limits of low pressure.” 
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In many cases, however, the framework is earthed through the 
metallic sheathing of the trailing cable or, better still, a special core 
is sometimes inserted in the trailing cable as an earth wire. The 
earth conductor thus provided, however, is very liable to be damaged, 
and it has to be admitted that, in many cases, the connections have 
been made so crude and dependent upon the exercising of such care 
on the part of the attendant, that the use of an earth wire is no 
guarantee of safety. This bas, unfortunately, been proved by the 
occurrence of several accidents. In the cases which have come 
under the author's notice the coal-cutter machines jammed the 
trailing cables against a prop, causing one of the cores of the cables 
B banque 

* Paper read before the Newcastle local section of the Institution of 
Electrical Engineers; slightly abbreviated. u 
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to make contact with the framework of the machines, and so in both 
cases the earth circuit was not intact and fatal accidents occurred. 

А type of plug has been commonly used for connecting the trail- 
ing cable to the machine at one end and the gate end panel at the 
other, consisting of a wooden block having a brass plate on one side 
connected to the earth wire and joining on to the framework by 
means of screwing a pin through the block into a tapped hole on the 
machine. When it is required to reverse the motor the plug is with- 
drawn and reversed (see Fig. 7). There have been four fatal acci- 
dents with this type of plug within the author's knowledge. Such 
arrangements have proved to be entirely unsatisfactory and have 
indicated the necessity for making the earth connections automatic 
and secure. 

The danger of shock is increased on coal-cutters which are work- 
ing on a fairly wet coal face. At least one case has occurred where 
а man has been fatally injured when setting the cutting tools on а 
coal-cutter at а time when the motor has been accidentally restarted 
after а stoppage. Attention is drawn to а recent experience at 
Clifton Colliery, Nottingham, in which two men lost their lives (see 
report of Mr. R. Nelson, His Majesty's Electrical Inspector of Mines, 
in THE ELECTRICIAN, July 16, 1909). | 

The author has devised and put into commission a system to 
reduce such risks. The object has been to provide a gáte-end switch- 
box having automatic features, which ensure cutting off the supply 
to the coal-cutter motor and trailing cable under any of the follow- 
ing fault conditions :—Persistent overload (time-limit setting), 
ghort circuit between phases (time-limit setting), a fault between 
any phase and earth (instantaneous release), no voltage, or failure 
of supply (instantaneous release), a break or a bad contact in the 
earth circuit (instantaneous release). | 

'The other considerations which have been studied in the design of 
the gate-end box are as follows :—Suitable connections for incoming 


and trailing cables; joints to be made in a place where the use of a 


blow-lamp would not be permissible; the assurance of sound earth 
connections between the armouring of the cable and the case ; earth 
connections automatically made on plugs at both ends of the trailing 
cable; thesystem to be as simple as possible and negative in action— 
i. e., if any part of the system is faulty it is to be impossible to make 


the coal-cutter motor alive; no live parts to be accessible to the: 
miner; the case to be made so that there is no risk of an internal 


explosion permitting flame to be emitted therefrom ; the arrange- 
ment of the plug and sockets to be made so that it is impossible to 


draw out an arc in operating them; provisions to be provided 


whereby а man at the coal-cutter frame can conveniently open the 
gate end switch and is assured that the gate-end switch cannot be 
closed without his consent; it is to be impossible to close the main 
switch if either of the plugs are out of position and lying on the 
ground, or to close the circuit or hold the switch in on a fault; it 
is to be impossible to lock off the automatic gear to render it in- 
operative; there is to be an absence of fuses (numerous cases of 
shock and burns to workmen have been brought about by unskilled 
men replacing blown fuses with a dim light available from the safety 
lamp; experience has shown that men will, rather than be delayed 
in any way, overfuse a coal-cutter motor in order to get a heavier 
feed); in preference to fuses, an automatic switch arranged in such 
& way that it is practically impossible for unauthorised persons to 
alter the setting. 

Description of the System.—The system involves the use of a trail- 
ing cable having a pilot or subsiding wire in addition to an earth 
conductor (Fig. 5). The gate-end switch (Fig. 7) is controlled by a 
solenoid in circuit with the pilot and earth conductor, so that, if the 
earth circuit is not complete, current cannot pass through the sole- 
noid, and it is impossible to close the switch. Fig. 2 shows the 
arrangement for a three-phase supply having an earthed neutral, 
and Fig. 1 illustrates corresponding connections when used on a 
direct-current supply with an earthed neutral point obtained by the 


addition of an extra brush on the commutator of the generator in 
the power station. It will be seen that when the operating switch 
M (Figs. 1 and 2) is closed, and provided the pilot circuit E, and the 
earth conductor E are complete through the framework of the 
machine, then the solenoid P is energised and the main switch is 
closed. On releasing the handle of the control switch M the switch 
springs automatically on to the contact No. 1, which puts a high- 
resistance solenoid in circuit and also affects a change-over by which 
the connection through the solenoid is taken from the outgoing side 
of the switch. It will be seen that the main switch cannot be held 
in the closed position unless current through the solenoid, 
and there will be no circuit through the solenoid unless the earth 
circuit is complete through E and E,, or if the supply voltage fails. 
By this means the switch opens automatically under the required 
fault conditions enumerated above. | 
Figs. 3 and 4 show the details of the gate-end box. S is a three- 
pole oil-break switch fitted with three overload release coils R, R, R, 
having a time-lagging device of the oil dash-pot type. A scale, Y, 
is provided for adjusting the setting of this overload arrangement. 
P is the controlling solenoid and has two windings, one of which is 
used to give a maximum pull at the moment of closing the switch, 
and the other is а coil of high resistance consuming only the small 
amount of energy sufficient to hold up the armature when the switch 
is in the on position, but the switch is knocked out by means of 
simple mechanism, when the weight of the armature is released by 
the solenoid. F is a small control switch operated from the outside 
of the box at the handle G. This arrangement of control is on a 
free handle principle i. e., in the event of a fault occurring the main 
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switch was bound to trip out even though the control switch is held 
by the operator's hand, or even if an attempt is made by a dauntless 
operator to tamper with the device. The argument has been raised 
against automatic gear in collieries that automatic switches can be 
locked out of action. It will be seen that this danger cannot exist 
with the method shown in the above illustrations. L is an indicat- 
ing lamp which, by the aid of а simple shutter device, shows a light 
through a strong glass window and gives a clear indication. so that 
it can be seen from the outside whether the switch is on or off.“ 
The lamp is connected to the incoming cable, and so, when no light 
is shown, it indicates that the supply is cut off from this source. 

The overload release coils R and R, in operating, open the control 
circuit and so release the main switch. The complete mechanism is 
enclosed in a strong iron case. The current-breaking parts are 
immersed in oil. The case and lid have wide machined joints to 
avoid the possibility of an emission of flame. Mechanical terminals 
are provided throughout so that joints can be made without solder- 
ing. Those at A take the incoming cable, the insulated ends of 
which are situated in a box which can be run in solid with com- 
pound for the purpose of sealing the ends. Suitable glands are pro- 
vided for earthing the armour thoroughly to the box. The trailing 
cable is attached to the plug B. The plug is enclosed in a strong 
cast-iron case, and it is so interlocked with the control switch that 
it is impossible to withdraw the plug when the main switch is closed. 
This interlocking is effected by a simple pawl at K, and it is obvious 
that it is impossible to draw out an arc in manipulating the plug for 
the reason that the plug cannot be withdrawn when the circuit is 
alive. A corresponding plug is used at the coal-cutter end of the 
trailing cable, and a socket is made, as shown in Fig. 6, suitable for 
fixing to any existing coal-cutter frame. Like the corresponding 
socket on the gate-end box, it carries a locking pawl K, inter- 
connected with a small switch by which the men working the coal- 
cutter can open the control circuit, and so make the trailer and the 
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motor dead, and ensure that they cannot be made alive until the 
switch is closed at the coal-cutter end. This is an important factor 
in the safe working of coal-cutters, and has not been provided for in 
any previous system. It is true that arrangements have been made 
which cut off the current to the motor at the coal-cutter end, but 
the author's system enables a supply to be cut off right back to the 


` gate-end box, and not only disconnects the motor, but the trailing 
cable as well, and at the same time prevents any one accidentally 


closing this circuit if the men at the coal-cutter are carrying out any 
work on the machine. The plug is made reversible so that the motor 


ean be reversed, if necessary, by simply withdrawing the plug and 
 re-inserting it the other way round. 
is not in the socket, the control circuit is incomplete, and so it is 


It is obvious that, if the plug 


impossible to close the main switeh with the plug lving on the 


ground. 
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It may be argued that there are an excessive number of parts to 
maintain on the switch. Appreciating this it has been the endea- 
vour in the design to reduce these parts to a minimum, and so com- 
pletely to enclose the apparatus that nothing can be tampered with 
by inexperienced men in bye. In the event of any part requiring 
skilled attention, it is a simple matter to remove the complete 
interior working parts from the case and, if necessary, to get the 
circuit going again quickly, to replace them by another set whilst 
the first set is taken to the pit-head, or to a convenient place where 
there is plenty of light and room available for proper inspection. 

In the objects enumerated above, it has been mentioned that the 
switch was to open instantaneously in the event of a fault or leakage 
to earth occurring on the coal-cutter motor or on the trailing cable. 
This object has been attained in a very simple manner. Mr. McFie 
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and Mr. Georgi have both proposed a system for branch feeders in 
The relay operates 
when any current passes through the earth conductor, such as would 
be the case in the event of a leakage. This idea, as shown by letter 
D as applied to the gate-end box (Figs. 1 and 2), represents the coil 
which is connected between the earth conductor in the trailer and 
the switch case. This electromagnet operates on a current well 
above that required through the solenoid of the main switch, in 
order to discriminate between the normal current in this earth 
circuit and the current which is there on account of a fault. It will 
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be seen from the diagram that the electromagnet in operating opens 
the control circuit in a manner similar to the overload release. The 
distinction between the overload release and the leakage release is 
that the overload operates on a heavy persistent overload or fault 
between phases, whilst the leakage protection trips the switch 
instantly with a current which forms a small proportion of the 
normal full load. 

It is suggested that the system * described above may be of 
service on other electrical installations. It may be used with 
advantage to protect odd numbers of sections between main switch- 
boards at bank and distribution centres in bye, in such cases where 
it is required to embody a system for remote control, and to ensure 
against accidents due to incomplete earth circuits. Moreover, it may 
be applied to portable machinery in factories, shipyards, ironworks, 
&c. For example, wharf cranes and other portable apparatus 
where, to be strictly in accordance with Home Office regulations, 
and in order to avoid danger, it is essential to have efficient earth 
connections. 

It should be said, in conclusion, that the system under discussion 
has had extended trial underground. Several times the earth wire 
was broken accidentally, and in every case the gate-end switch was 
opened and could not be closed again until a new trailing cable had 
been inserted. 
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ELECTRIC WAVES AND THE ELECTROMAGNETIC 


THEORY OF LIGHT. 
(Concluded from page 845.) 


On Saturday, March 19, Sir J. J. Thomson concluded his series 
of six lectures. Passing in the fourth lecture to the determination 
of the velocity of electric waves, he stated that most experiments 
had been made with waves guided along wires. It would be more 
interesting, perhaps, to determine the velocity of the waves through 
the air. But the previously mentioned experiments of Sarasin and 
De la Rue, in Switzerland, proved that the two velocities were the- 
same. Their interference effects had been produced in two ways 
Their waves had either travelled directly through the air, being 
reflected back from the screen, or they had been guided along the 
wires, being reflected back from the ends of the wires. The same 
detector had been used in both cases, and the detector would respond 
to waves whose period was the time taken for the wave to travel to 
the screen (or wire end) and back. Now, the positions at which the 
detector had brightened up had been the same in the new series of 
experiments, and thus the velocities of the waves must have been the 
same. 

There was only one experiment known, the lecturer continued, 
in which the velocity of the electric waves in wires had been deter- 
mined by direct observation. Blondlot had, 15 years ago, used 
the following arrangement. Two Ledyen jars (Fig. 2) were pro- 
vided with outer coatings, consisting each of two portions, an 
upper ring, А or A,, and a lower ring, B or B,, the two rings being 
separated by a poor conductor. From A and A, wires P P, pro- 
jected inward, leaving a spark-gap, P Р,, and each of the lower 
rings was further connected with P (or P,) by a very long wire. E 
discharge of the jar gave two sparks at P P,, the first due, according 
to Blondlot, to the direct discharge between A and А,, and the 
second to the discharge between B and B,, which had travelled 
through the long wires. The two sparks were observed in a rotat- 
ing mirror, and the resulting velocity of the electric waves was 
found to be approximately that of light. "The most accurate other 
determinations, Sir J. J. Thomson proceeded, involved a certam 
amount of theory, but that theory was well established. Kelvin s 
formula (mentioned in the first lecture), that the time of vibration of à 
Leyden jar was T— 27 y LC, did not give the wave-length. But we 
knew that wave-length А = vT, where v was the required velocity, and if 
in the resonance experiments (due to О. Lodge, with two pas 
of condensers, described in the first lecture) the second system con- 
sisted merely of a closed ring of wire, the wave-length must be equal 
to the length of the closed wire or to some submultiple of it. In 
this way it had been established that electric waves traversed ar 
with the velocity of light. Other methods had been applied to 
determine the velocity of electric waves in other media. In glass 
and water light travelled more slowly than in air; was the velocity 
of the electric waves likewise reduced in these media? In the сазе 
of oil, paraffin wax and sulphur, Sir Joseph had, at an early stage 
himself applied the following method. A wire (Fig. 3) was bent T 
an almost closed rectangle, leaving a small spark-gap, and joined by 
a sliding contact to a source of electric oscillations. When the 
arrangement was perfectly symmetrical (as indicated in the dia- 
JJ 0 PS ee — 
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gram), the two knobs should be at the same potential, e.g., both 
positive to the same amount, and there should be no tendency to 
spark. When the contact was shifted to the right or left, sparks 
would cross, because the symmetry was disturbed ; and if the two 
sides were made asymmetrical by placing the one limb in oil, the 
symmetry could be restored by shifting the sliding contact, until 
the sparks stopped again. The ratio of the lengths of the two limbs 
then gave the ratio of the velocities, and he had thus ascertained 
that electric waves were retarded by oil as much as light waves. 
The method did not permit of accurate measurements, however. 
One of the best arrangements for more accurate determinations 
was due to Drude. In this arrangement, the plates A and B of the 


‘condenser in Fig. | (compare p. 844 ante) had been replaced by 


two semi-circular wires forming a ring with a small spark-gap. 
Around these semi-circular wires and quite close to them was placed 
another wire во аз to form ап almost closed circle; the extremities 
of this wire were continued in two long parallel wires like the wires 
ас and bd of Fig. 1. The two rings were placed in an oil bath, so 
that the sparks passed under oil, and the long wires could also partly 
be immersed in liquids. Movable bridge pieces were applied as in 
Fig. l. The analogue of the experiment would be that of а tuning 
fork, which was held over & vertical tube partly filled with water. 
At в certain level the air column would vibrate in resonance with 
the tuning fork; when the water level was lowered, the resonance 
would vanish, but it would reappear again at another level, and the 


difference in the two water levels would be half the wave-length in - 


air of the note sounded by the tuning fork. In the Drude experi- 
ment, as shown by the lecturer, the resonance was recognised by 
the brightening up of the neon tube. The wires were first left all 
in air; the tube would flash up, when the bridge was in а certain 
position, and flash up again after darkening when the bridge had 
been shifted to another position. The distance between the two 
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bridge positions was half the length of the electric wave in air. A 
portion of the two wires (ac and bd) was then lowered into an oil 
bath; the wave-length was now shorter, the two bridge positions 
being noticeably nearer to one another, and thus, as in the case of 
light, the electric waves travelled less rapidly through oil than 
through air. 

The retardation which light waves underwent when travelling 
through water was 1/1-3. If the retardation were not greater for 
electric waves, it should hardly be noticed in his demonstrations, 
Prof. Thomson continued. But it resulted that, with electric 
waves having in air а length of about 27 in., nine positions of bright- 
ness were observed when the wires were lowered into water, so that 
the wave-lengths of electric waves travelling through water was only 
ith of that of the same waves in air. Water thus behaved abnorm- 
ally, and it had been found that several other substances, alcohol, 
glycerine, &c., resembled water in this respect, and the OH group 
appeared to be characteristic of all these substances and seemed to 
be associated with this anomalous behaviour. It was very striking, 
also, as Dewar and Fleming had observed, that the slowness of 
electric waves in water (ice) and the other substances disappeared 
at the temperature of liquid air; thus the peculiarity could be frozen 
out, so to speak. It might be objected that water behaved so strangely 
because it was not so good an insulator as oil. But the velocity was 
little affected if sufficient sulphuric acid or other electrolytes were 
added to the water to raise its conductivity many hundred times. 
On the other hand, the anomaly was connected with anomalous dis- 
persion, and anomalous dispersion seemed, according to all theories, 
to be associated with vibration periods of the molecules comparable 
with those of the light in question. Most substances refracted long 
waves less than short waves, but water refracted long waves more 
than short waves. The electric waves concerned had times of 
vibration of quite a different order from those associated with 
ordinary molecules. The phenomena hence suggested that these 
substances (water, alcohol, glycerine), generally considered simple 


in constitution, might in reality be very complex—as chemists and 
electrochemists assume for other reasons as well. But as the 
anomaly of the propagation of electric waves disappeared at — 150°C. 
or —200°C., the complex aggregates apparently ceased to exist at 
very low temperatures, when the substances fell into line with others. 
The anomaly could also be traced in the dielectric constant. The 
square of the dielectric constant of a substance was equal to the 
ratio of the speed of the electric wave in air to its speed in the sub- 
stance. With glycerine the dielectric constant varied from about 
19 at ordinary temperature, to 3 at —200°C., with water from 81 at 
ordinary temperature to 2-4 at —180?C., while in paraffin and 
ethylene dibromide the dielectric constant varied very little with 
temperature; there wasa very slow decrease in the case also of nitro- 
benzol. The summary of these phenomena was, therefore, that in 
most media, as in air, the velocity of light was the same as the 
velocity of electric waves. But there were substances for which this 
rule did not hold ; these, however, could be brought into line by 
lowering the temperature, and thus there was a strong probability, 
that there was no real difference between light waves and electric 
waves, 

The slow propagation of long electric waves through water, Sir 
J. J. Thomson said in the fifth lecture, was opposed to the general 
rule because, in general, long waves were less retarded by dense 
media than short waves, red light less than violet light. The pecu- 
arity could be explained by the assumption that water contained 
systems analogous to little pendulums which oscillated at a rate 
intermediate between the frequency of light and that of the electric 
waves. Before showing a model which would elucidate how such 
cases could be imagined, he would refer to the theoretical connection 
between the frequency of the vibrations of light and the refractive 


System II. 


Fic. 4. 


index of a medium which contained systems capable of oscillating 
at certain definite rates. The refractive index of a medium was 
inversely proportional to the velocity of propagation of the light 
through the medium. When the refractive index (ordinate) was 
plotted against the frequency (abscissa) for а medium which had 
such a definite rate of vibration, it would be seen that the refractive 
index rose as the frequency increased. . When the natural period 
was approached the index rose very steeply, almost to infinity, to 
drop down again to zero as soon as that frequency was exceeded. 
When the frequency still increased the index would again become 
greater, but it remained much smaller than it had been before the 
natural period of vibration had been exceeded. A negative index 
would indicate that no light could enter the medium at all, but that it 
was all reflected. 

The model, by means of which the lecturer explained these rela- 
tions, belonged to Prof. Wilberforce, of Liverpool. Fig. 4 is a dia- 
gram. The rectangular frame is rigid. The brass balls are horizon- 
tally connected by short lengths of spiral springs, so that they lie in 
a straight line when at rest, but can oscillate in a horizontal plane 
(out of the plane of the paper) by being pulled, when the line becomes 
a wave curve. The first nine balls (system I., only four balls shown) 
are suspended from above by strong spiral springs, and held down 
by simple wire ties; the last 12 balls (system II., only five shown) 
are suspended by weaker springs, and the ties are little wooden 
frames which are fixed in the base of the apparatus each by two 
little dowels which allow the frame to swing with its ball. In each 
frame is suspended a pendulum; all the pendulums are equal. 
When system 1. (air) was made to vibrate slowly (by pulling the 
first ball), the wave travelled on to system II. (denser or also anoma- 
lous medium, water), but the wave was shorter in system II. As 
the vibrations became more rapid, this shortening of the wave- 
length in II. became more marked. When a certain rate was 
reached in I., the vibration refused to travel on into system II.; 
the first ball of system II. would be disturbed, but no wave was 
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noticeable beyond that ball. When the frequency in I. was increased 
still further, the wave would once more pass into system IL, and 
this time the wave-length in II. would be greater than in I.; it 
was further noteworthy that the pendulums which had so far moved 
in the same direction as their balls, now moved in the opposite 
direction, forward, e.g., when the ball was going backward. 

Prof. Thomson then demonstrated anomalous dispersion by the 
experiment of В. W. Wood, of Baltimore. Sodium vapour was a 
substance, he explained, of this class; it had а system capable of 
vibrating at the speed of sodium light. If light of lower speed 
were passed through this vapour, the refractive index should be 
abnormally high ; if the other light had a slightly higher frequency, 
the index should be very small. The change in the speed could be 
obtained by means of prisms. The lecturer threw the continuous 
spectrum of an arc lamp on the screen, and then interposed in the 
horizontel beam а horizontal tube in which sodium was heated by 
Bunsen burners. The evaporating sodium gave а vapour which 
became less dense in its upper strata. The vapour thus formed itself 
into a prism tending to deflect the light in а verticel plane, at right 
angles to the prism which gave the full horizontal spectrum. The 
sodium light extinguished the yellow line in the spectrum, of course, 
so that the spectrum still visible consisted of two rectangles, the red 
on the left of the dark space (sodium band) and the green and violet 
to the right of it. But the rays were bent upward (higher index) 
immediately to the left of the band in a kind of horn, and bent 
downward in another horn immediately to the right of the band. 

Prof. Thomson then passed to the theory of Maxwell, which had 
not been based on experiments, but had originated on Maxwell's 
desk. Maxwell's theory was difficult to explain; Hertz, in fact, 
had said that it consisted simply of Maxwell's equations: curl 
of electric forec— time of rate of decrease of magnetic force; and 
curl of magnetio force — 4z x the current passing through the circuit. 
Instead of starting from Maxwell's displacement currents," the 
lecturer introduced Faraday tubes of force. They were descriptive 
rather than metrical, but could be endowed with metrical pro- 
perties. The tube of force started from a positively electrified bod v, 
and its lines indicated at any point the direction of the force at that 
point. The unit tube originated from the unit quantity of positive 
electricity. The lines of force between two oppositely charged 
bodies bulged out in arc shape and repelled one another (hence the 
bulging out) while tending to shorten (attraction between the two 
bodies). Maxwell imagined these tubes, which Faraday had only 
studied at rest, to move. When the lines of force wcre moved a 
magnetic field was set up. Rowland's famous experiment (doubted 
by Crémieu, but finally confirmed) proved that & rotating elsctrified 
disc produced a magnetic field near it. In a charged condenscr the 
tubes of force formed parallel lines normal to the condenser. There 
was no magnetic field until we connected the plates by a wire, into 
which the lines of force would rush. 

The direction of the magnetic ficld was at right angles to the 
electric lines of force and to the direction of their motion. If there 
were N unit tubes (that is, N lines of force passing through unit area) 
of velocity v, then the current i 4zvN. If H were the magnetic 
force, and the tubes moved in a direction making the angle 0 with 
their own direction, H=4xN sing. Any movement of the lines 
of force involved a change in the magnetic force, end any change 
in the electric force could be represented as a movement of these 
lines, and that was where Maxwell's“ displacement currents“ came 
in. Several rules had been given to elucidate the mutual relations 
of the various forces to one another. Sir Joseph himself preferred 
the cork-screw rule: Push your hand along the direction of the 
current and twist it as when using a cork-screw ; then the direction 
of the twist is that of the lines of magnetic force," but he would 
recommend everybody to adhere to the rule he had found useful. 
The energy in a magnetic field was «H?/87, and as Н = AN sin 6, 
energy = N sin 0)2/8=. The energy, therefore, depended upon 
the direction of the motion (0); it would be nil when the lines 
moved in their own direction, and maximum when they moved 
broadside on at right angles to their direction. One might think of 
a cigar-shaped vessel cutting through water, which produced much 
energy when moving broadside on. The falling leaves of trees 
fluttered down broadside on so as to create as much disturbance as 
possible. A plane capable of turning about its horizontal axis set 
itself at right angles to the direction of an air blast to which it was 
exposed (demonstration) The lines of magnetic force likewise 
tended to set themselves at right angles to their lines of motion, and 
this tendency might be represented by an electric force. "The re- 
spective force X was at right angles both to the direction of motion 
and of the magnetic force, and was in magnitude equal to the mag- 
netic induction multiplied by the velocity of the lines of force. At 
great distance from their sources, lines of force were always at right 
angles to their motion (owing to the tendency just mentioned), and 
hence sin 6— 1, and therefore H=47Nv. The X could be expressed 


as X— Ве „Но, where B was the induction and д the magnetic 
permeability. If k were the specific inductive capacity of the 
medium, N—£EkX/Ar—k.uHv./4ir; therefore H—47zNv— kuHv? 
and v?— /I. Thus the clectric waves travelled at a rate defined 
by the specific inductive capacity and the magnetic permeability of 
the medium. Care had to be exercised in calculations to use the 
same system of units (electrostatic or electromagnetic) throughout, 
and to find k we had to know tho ratio between the two systema. 
Maxwell had calculated k for air, and the fact that he found 1/k,— v, 
taking v to denote the velocity of light, suggested to him his electro- 
magnetic theory of light. It wes not the behaviour of electric 
wavee—which were not studied till later on. 

In his last lecture Sir J. J. Thomson discussed apparent and real 
difficulties of the electromagnetic theory of light. Metals, he said. 
were opaque to light and to electric waves. A really transparent 
metal seemed to be out of the question; but the extremely tine gold 
leaf of Faraday (shown in two thicknesses) was green in transmitted 
light. In fact, gold and other metals allowed too much light to pass 
through—more than they ought to transmit according to their 
electric resistance. These relations had been elucidated by the 
experiments of Rubens and Hagen on tho transparency of mctals 
to light of different wave-lengths, especially to very long infra-red 
rays. Their elaborate experiments demonstrated that as long as the 
wave-length was greater than 0-025 cm. the amount of light trans- 
mitted by gold was exactly as calculated. But when the waves 


| became smaller, too much light passed. and this transparency in- 


creased rapidly within the range of the visible spectrum. These 
features explained the mechanism by which the electric current was 
carried through metals. When the clectric particles in the metals 
were acted upon by electric forces, they acquired energy, collided 
with molecules, and light encrgy was converted into heat. But if 
the particles had to go such distances that they were urged back by 
the reversal of the electric force before the next collision had 
occurred, then little encrgy was lost as heat, and the metal would 
appear transparent. The lecturer did not pursue this explanation. 

Another case in which electric conductivity did not destroy trans- 
parency was that of liquids like sulphuric acid. Prof. Thomson had 
determined the absorption of electric waves by such liquids, and had 
found that it corresponded to the elcctric re:istance. When we 
exceeded the critical period of frequency, these liquids Jost their 
conductivity and became transparent for light waves. That many 
good insulators, like ebonite, were opeque could be explained by 
their not being homogeneous in composition. Powdered glass 
became opaque owing to the repeated reflections and refractions of 
the light by the pieces of glass, but the opacity disappeared when 
we immersed the glass pieces in a medium which hed the same 
refractive index es the glass. Christiansen had found such a medium 
in a mixture of carbon disulphide and benzol (experiment shown). 

Having remarked that the electromegnetic theory of light was very 
advantageous for dealing with problems of reflection and refraction, 
the lecturer proceeded to discuss some electrical analogues of optical 
effects. He demonstrated the Hall effect (discovered in Rowland's 
laboratory et Baltimore) in two ways. In the first case he took a 
cross made of one piece of gold foil; the electrodes for the current 
from a battery were fixed at the ends of the long bar, so that the 
current flowed down this bar; the electrodes for a galvanometer 
circuit were placed symmetrically in the cross bar, close to the central 
square (part common to the two bars). Under ordinary circum- 
stances the galvanometer was not deflected when the current flowed, 
because the arrangement was quite symmetrical ; but when the cross 
was placed in a magnetic field at right angles to th? plane of the 
cross, the lines of force (so far parallel to the edges of the long bar) 
were deflected, and, the symmetry being destroyed, the galvano- 
meter was deflected. The other demonstration was more striking. 
The electric current was passed through a long vacuum tube (pro- 
vided with electrodes at both ends), and produecd an axial column 
of light; when the tube was placed equatorially between the poles 
of an electromagnet the column was deflected to the other side. 
The lecturer did not explain the connection of this effect. with the 
Hall effeet. Sir J. J. Thomson then demonstrated the rotation of 
the plane of polarisation by a magnet. The horizontal beam 
of a lantern was sent exially through the pole pieces of tho 
electromagnet, and the Nicol prisms were placed inside the iron 
pole pieces. Between the ‘poles burned a sodium flame. Flames, 
he remarked, had the interesting property of increasing the rotation 
of the plane of polarisation enormously in that portion close to an 
absorption band. The interposition of the sodium flame produced 
an absorption band ; with crossed nicols the yellow sodium light was 
not seen in the beam, but when the electromagnet was excited it 
became visible. | 

Other effects, he continued, caused us to adopt a view as to the 
nature of light which differed somewhat from that of the electro- 
magnetic theory. Ultra-violet light discharged a negatively elec- 
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trified body. In the demonstration a metal plate, partly surrounded 
by a metallic screen, was placed in a vacuum tube and connected to an 
electroscope on the one side, while illuminated by the spark of an 
induction coil close to the tube through a quartz window (trans- 
parent to ultra-violet radiations) on the other side. The electro- 
scope collapsed when the plate was charged negatively, but remained 
steady when the charge was positive. These features had especially 
been studied by Lenard and Ladenburg, and it was very peculiar 
that the speed with which the negative particles came off (a high 
speed of millions of centimetres pec second) did not depend upon 
the intensity of light and thus not the distance of the course of the 
radiation, though the number of particles decreased with decreas- 
ing intensity. For if the particles owed their speed to electric 
forces in the light, their speed should be smaller at greater dis- 
tance. But on the old emission theory of light there would 
be no peculiarity, for the single light particle would act far 
away from its source as well as close by. Another striking point 
was that only a small fraction of the negative particles on the ex- 
posed surface (the number of these particles could be calculated) were 
knocked off. If there were no holes, so to say, in the wave front of 
light, every particle exposcd should be struck and come off. This, 
again, would be explicable on Newton's theory. 

For these and other reasons many people conceived that the 
wave front of light might possibly not be continuous, and not 
form a uniform surface of illumination, but consist of bright 
specks on a dark ground. Without wishing to express any decided 
opinion, Prof. Thomson thought that a good deal might be seid 
in favour of a mixture of the two theories. If light consisted of 
bundles of lines of force, with а kind of molecular structure, not 
filling up the whole of the space and of the wave front, such & view 
would make things easy. As long as we dealt with purely optical 
phenomena there was no trouble of the kind indicated: but the 
electric properties seemed to drive us to this view of a constitution of 
light. There was a difficulty about the molecular nature of light, 
however, in connection with interference phenomena. It would 
appear that the interference phenomena remained unaltered when 
the source of light was very faint. With intense light one could 
understand thit the number of light bundles would be sufficient 
to produce interference ; it would be different with feeble light. 
Taylor had investigated this problem at Cambridge on the lecturer's 
suggestion, and had cut the light down gradually to such an extent 
that it hed taken six weeks to photograph the interference bands; 
but after all, those bands had been just as definite as in ordinary 
circumstances. Yet Sir Joseph was not convinced that this test 
disproved the molecular nature of light. It would not be easy to get 
from any source bundles of light which had not a phase relationship 
to one another ; the bundles would act in resonance, and travelling 
would excite secondary disturbances in phase with themselves, and 
a considerable numbcr of the bundles constituting the wave-front 
would probably be in close relationship. 

This idea of light bundles had been carried through by Planck. 
who found that the energy in each bundle was proportional to the 
frequency, and that there wes more energy hence in the violet than 
in the red. Sir J. J. Thomson confessed that he could not reconcile 
large energy with interference effects by very faint light. In their 
interferenec experiments there had only been one unit bundle per 
litre, to judge by the encrgy ‘calculations; units so far apart 
could hardly give rise to interference. It was a fact, on the 
other hand, thet the energy with which the particles came off de- 
pended upon the quality of the light, and that the speed of the par- 
ticles was much groater for ultra-violet than for red light. Laden- 
burg's experiments were in agreement with Plenck’s energy. The 
following was an interesting development of these speculations. If 
they compared the speed of the particles when emitted by Röntgen 
rays, the velocity turned out to be à hundred times the speed of the 
perticles brought out by light waves. and when they calculated the 
frequency of light ravs from these date, they found that the wave- 
length of light, which would produce Róntgen ray effects, was 
10-5 em.—the conventional size of the atom. 

All these features, Sir Joseph said in concluding his lecture, 
pointed to an extension of our knowledge of light phenomena by 
electric studies. In its main features the electromagnetic theory 
remained one of the most firmly established, and would remain one 
of the greatest triumphs of British science, and a memorial to 
Clerk Maxwell, whatever modifications it might undergo. 


Ascension-Buenos Ayres Telegraph Cable.—The shore 
ends of this cable having been laid, the Telegraph Construction 
and Maintenance Co.'s c.s. ** Colonia" has commenced paying 
out the deep sea section, and left Ascension for this purpose 
yesterday (Thursday) 
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* DIE TRANSFORMATOREN IHRE WIRKUNGSW EISE, 
KONSTRUKTION, PRUFUNG UND BERECHNUNG.” 
TO THE EDITOR OF THE ELECTRICIAN. 


Sir: In reviewing my book bearing the above title which 
appeared in your issue of December 17, 1909, Prof. Gisbert 
Kapp stated that I had fallen into a strange error in describing 
a method of testing transformers under load. Аз a matter of 
fact it is he himself that is in error, for he says: In Gustrin's 
test both circuits are carrying full current and the losses in 
the transformer are, therefore, normal." This is incorrect, 
for in the Gustrin method the magnetic field in the iron is 
small when the current is normal. Hence the losses are mot 
normal, but are simply made up of the copper losses in both 
windings. In fact, they are no greater than under the usual 
short-circuit conditions and the method is nothing more nor 
less than a complicated short-circuit arrangement. On the 
other hand, in my method, the magnetisation, and therefore the 
iron losses, are normal, for the primary winding which is 
impressed with the normal voltage is unaltered. Further, the 
copper losses in the secondary are also normal, only the copper 
losses in the primary being less than normal. And at full load, 
therefore, my method is about 25 per cent. more accurate than 
Gustrin's. I mean, naturally, Gustrin's method for single- 
phase transformers, as no other can be compared with my 
arrangement, which is only intended for single-phase work.— 
I am, &c., Dr. G. BENISCHKE. 

Gross Lichterfelde. 


TO THE EDITOR OF THE ELECTRICIAN. 

Sır: To your readers it must be a matter of perfect indiffer- 
ence what I think of Dr. Benischke's book, and equally so what 
he thinks of my review. If questions of personal opinion were 
the only things entering into this controversy I should therc- 
fore not trouble vou with a reply to his letter, but as in this 
letter he asserts that the Gustrin method is fallacious, silence 
on my part might be construed as agreeing with him and might 


A 
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prevent your readers from adopting a method of transformer 
testing which is very simple and quite accurate. For this 
reason I ask permission to explain Gustrin's method a little 
more fully in this letter. Mr. Gustrin devised this method for 
three-phase transformers or for the simuitaneous test of three 
single-phase transformers. There is no Gustrin's method 
of single-phase transformers" in the sense intended by 
Dr. Benisehke. Let A, B, C, be the mesh-connected primarv 
of a three-phase transformer and a, b, c the secondary. 
Imagine the secondary opened at c and a source of alternating 
current, G, inserted. A current thus sentt ino the secondary 
mesh will be reproduced in a strength corresponding to the 
transforming ratio in the primary mesh, whether this be 
excited by connection of the points A, B, C with the primary 
supply or not. An exciting current sent into the primary 
will produce full flux in the three cores without producing 
a circulating current in the secondary mesh, since the 
sum of all the E.M.F.s is zero at any time. If, then, we excite 
the primary and at the same time send current thiough the 
secondary, we get this current in the secondary and in the 
primary а superposition of the normal exciting current and 
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normal working current, provided we so regulate the gene- 
rator G that it gives full-load secondary current. At the same 
time the cores are fully excited and we have normal iron losses. 
Now, Gustrin’s invention consists in suppressing the generator 
С and replacing its effect by a part of the winding a, c. He 
connects c on the phase b, c, with a tapping, ci, as shown in a 
dotted line on the phase a, c, and chooses the distance of the 
tapping point so that the E.M.F. corresponding to c, c, 1s just 
sufficient to drive full current through the mesh. Full current 
must, then, elso circulate through the primary mesh, and thus 
the transformer is, as regards copper losses, under normal full 
load condition. That it is also under normal working condition 
es regards iron losses is obvious from the consideration that 
one cannot have full voltage on the terminals A, B, C without 
having a corresponding flux in the three cores. It is obvious 
that all I have said here for a three-phase transformer remains 
valid for three single-phase transformers suitably connected. 
—] am, &c. 


Birmingham, March 17. CisBERT КАРР. 


THE LAW OF ELECTROMAGNETIC INDUCTION. 
TO THE EDITOR OF THE ELECTRICIAN. 

"IR: In Mr. E. E. Fournier D'Albe's very valuable Paper 
entitled “ Five Years of Electrical Theory," published in 
THe ELECTRICIAN of January 7th and 14th, is the following 
statement on p. 567: ‘ Even Faraday’s lines of magnetic force 
cannot be considered as penetrating the body of a steel magnet, 
as we were wont to suppose, for Hering * has shown that if а 
spring clasp whose ends form the terminals of a coil 1s slipped 
over & bar magnet and clipped off at right angles to the bar with 
the ends touching the bar during the motion, no current is in- 
duced in the coil, although the * induction’ through it is very 
different at the beginning and at the end of the operation." And 
in a note he adds: The experiment usefully illustrates the 
reservations which have to be made in Maxwell's statement of 
the laws of electromagnetic induction." 

These statements, as well as the ideas involved in Hering's 
Paper. appear to be based upon an oversight, or a misunder- 
standing, in the reading of Maxwell. 

The statement of Maxwell which is referred to is evidently 
the following (or one of its equivalents) found near the end of 
§ 511: The total E. M. F. acting round a circuit at апу instant 
is measured by the rate of decrease of the number of lines of mag- 
netic force” (induction) * which pass through it.”  ** When 
integrated with respect to the time this statement becomes: 
The time-integral of the total E.M.F. acting round any circuit, 
together with the number of lines of magnetic force“ (induc- 
tion) which pass through the circuit, is a constant quantity." 
The italics ате mine. 

Considering the first part of this quotation, which includes 
the rest as a necessary consequence, the question— What con- 
stitutes at any instant the circuit through which we are to 
measure the rate of decrease of thelines of induction ?—arises as 
soon as we have a sliding contact, for now the circuit along 
which the current flows, or may flow, is continuallv changing. 
This question occurred to Maxwell, and was answered by him 
in a different connection and in a preceding paragraph ($. 491), 
where he says: When in a circuit there is a sliding contact 
of а conductor over the surface of a smooth solid or a fluid, the 
circuit can no longer be considered as a single line or circuit of 
constant strength, but must be regarded as a system of two or 
of some greater number of circuits of variable strengths." 

Applying this principle to the problem in hand we readily see 
that at any instant the rate of change of the induction through 
any one of the elementary circuits into which we may conceive 
the svstem to be divided is zero. Consequently the sum of the 
E.M.F.s induced in all of them is zero, as Mr. Hering found 
experimentallv. 

The apparent paradox to which Mr. Hering directed atten- 
tion is due to the failure to realise the fact that he was not deal- 
ing with a circuit. The circuit at the end was not the circuit 
with which he started, except in so far as it was composed of 
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the same material elements. The original circuit ceased to 
exist as soon as the magnet touched the spring ; the final cir- 
cuit came into being at the instant the magnet left the springs. 
The experiment would have been modified in no essential 
feature had he, instead of slipping the magnet through the 
springs at À (see diagram), thrown a conducting loop, BCD, 
around behind the magnet M, then opened the circuit at A, re- 
moved the magnet, closed it at А, and then removed the loop 
BCD. | 
There is, however, one point of difference between the two 
experiments, but it is not essential in so far as the criticism of 
Maxwell's statement is concerned. This point, which Mr. 
Hering may have had partly in mind, though he did not men- 
tion it in his Paper, may be best expressed by the question, 
Does a magnet moving transversely experience a transverse 
E.M.F. perpendicular to its direction of motion ? A theoretical 
answer to the question can be based only upon some hypothesis 
regarding the relation between the ether and matter, or upon 
some electrodynainical theory bearing upon the constitution of 


matter. Such an effect, if it exists, is probably very small, far 
too small to be detected by any such method as that used by 
Hering. 

Though Mr. Hering's experiment necessitates no rewording of 
Maxwell, and has no such far reaching results as Mr. Fournier 
attributes to it, it is nevertheless valuable in that it calls atten- 
tion in а very striking way to the errors that may result from 
the feilure to realise the essentially changing composition of a 
circuit involving a sliding contact, and to the importance of 
making this point clear to the student.—-I am, &c., 

N. ERNEST DORSEY. 

Bureau of Standards, Washington, Feb. 25. 

[We agree with Mr. Dorsey’s views, some of which we ex- 
pressed in a Leading Article in our issue of April 3rd, 1908.— 
Ep. E.] | | : 


ELECTRIC HEATING APPARATUS IN CHICAGO. 


One of the most progressive electric supply undertakings in the 
world is the Commonwealth Edison Company of Chicago. From 
time to time we have described the main features of this under- 
taking, which, apart from the size of its generating plant, is also 
noteworthy for the steps taken to popularise electric heating appa- 
ratus. With this latter object in view, the Company distributed. a 
little more than a year ago, 10.000 electric flat-irons to its consumers on 
a loan agreement for temporary use, followed by sale outright if desired 

At the present time upwards of 15,000 kw. of electric heating 
apparatus is connected to the Company's mains, In a recent issue 
of the “ Electricel World ” particulars are given of the various forms 
of apparatus comprised in this large total. "The following informa- 
tion, summarised from the article in our contemporary, should prove 
of interest to electrical engincers in this country. 

Much of the electric heating load in Chicago is in small units, and, 
being supplied with energy through the lighting circuits, is charged 
for at the usual lighting rate of 6d. per kilowatt-hour for the first 30 
hours' use of the maximum demand, and 3d. per kilowatt-hour for 
all additional energy. Where the consumer instals separate wiring 
for his heating service, end a separate meter is used, the Common: 
wealth Edison Co. charge 5d. per kilowatt-hour for the first 30 hours 
use of the maximum demand, 234. for the second 30 hours’ use and 
134. per kilowatt-hour for all energy thereafter, with a minimum 
charge of 2s. Id. per month for each equivalent horse-power of con- 
nected load. 

A large item of the aggregate heating load (15,000 kw.) is repre- 
sented by the 20,000 electric irons in domestic use, which, at 42 
average consumption of 500 watts each, total 10,000 kw. Radiators. 
of both the luminous and the non-luminous types, comprise the next 
largest figure. About 800 luminous radiators are installed, each 
having an average rated consumption of 1,000 watts, while the non- 
luminous radiators or air heaters, taking an average of 3,000 watts, 
number 200. 'The accompanying table shows the total apparatus 
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in use. The miscellaneous apparatus mentioned comprises emers:on 
coils, sterilisers, ovens, hot-water heaters and urns, food warmers, 
chafing dishes, wafHe irons, foot warmers, laundry rolls and specia! 
heating coils and devices for medical and manufacturing uses. 

Total capacity. 


| kw. 
20000 es кде Моа нНЕН 10.000 
800 Luminous radiators ................ c eene 800 
1,200 eee, ʒ wins 000 
200 Non- luminous radiators——— 600 
800 Tailor and laundry iron 400 
1,000 Soldering: irons erano onn nnne ren reno 300 
ane, ины на нз os entes кыы en. 150 

3,000 Heating pads 2 . 15 
280 Cigar ligh tes оор аке бр 7 
Miscellaneous apparatz:tss s s 1,400 


Little cigar lighters are very popular, and are gradually being 
installed at practically all the downtown cigar stands. Although 
their consumption (25 watts) is but slight, they take energy from 12 
to 16 hours each day, and register quite an eppreciable amount on 
the meter at the end of the month. 

Electric disc stoves, of diemeters from 3 in. to 15 in., and especially 
in the 6 in. size, have proved extremely adaptable for many applica- 
tions of electric heat, being standard appliances which can be used 
for а variety of purposes. Grate fronts containing two or three 
incandescent heating units, and intended to close up old fireplaces, 
making practical and attractive ornaments to any room, have also 
been successfully applied in a number of instances. 

Tailors’, cleaners’ and launderers' irons comprise another impor- 
tant industria! load, and are usually equipped with regulator stands 


"which cut down the input during the timc the iron is resting on its 


stand to 60 per cent. of its operating consumption, thus maintaining 
the iron when not in use at the proper temperature by supplying 
the heat lost through radiation. 

The use of electric soldering tools has also been pushed in Chicago, 
with results deserved by this useful implement, although not always 
attaincd elsewhere. Meny erc installed in garages and other places 
where an open flame would cndanger valuable property. А new 
electrical tool for tyre repair departments is the electric brander, 


by which key numbers or dates ere put on all repair jobs to identify 


the work in case of subsequent inquiry or complaint. Electric glue 
pots have also proved one of the most satisfactory clesses of appa- 
ratus installed, eliminating fire risk and the usua! mess connected 
with a gluc pot. 


A STANDARD RESISTANCE WITH BALANCED 
INDUCTANCE AND CAPACITY.* 


BY S. LEROY BROWN. 


Summary.—The author shows that a parallel wire standard of 
resistance can be constructed which is free from inductance when 
used with interrupted steady current or with alternating current of 
moderate frequency. A standard coil, made by twisting the wires to- 
gether and separating consecutive turns, is not completely compensated 
for inductance and capacity when capacities of a few hundred micro- 
microfarads are to be measured. 


The two principal errors attendant upon the use of a resistance 
coil with direct current are due to variations in resistance caused by 
changes in temperature and to thermo E.M.F. in the connections. 
The latter error can often be eliminated by reversing the current 
through the coil, and the variations in temperature reduced by 
making the coil of large wire, thereby reducing the heating effect of 
the current. 

If à coil is used with interrupted or alternating current, two other 
errors must be guarded against. These are due to the inductance 
and the capacity of the coil. Large wire would increase the capa- 
city, so it is clear that coils designed for direct current are not 
always adapted for use with alternating or interrupted current. The 
inductance and capacity of a resistance coil can be reduced to small 
values but neither can be reduced to zero. Although the effect of 
capacity is equivalent to а negative inductance, no attempt appears 
to have been recorded to make the inductance exactly balance the 
capacity. 

The double-wound resistance coil can be constructed nearly free 
from inductance, but the capacity of the wires is more difficult to 
eliminate. Another method of constructing coils is to wind a single 
wire on a thin sheet of cardboard or mica. The magnetic area per 
turn is reduced to the cross-sectional area of the sheet, and the 
capacity may be made very small by separating the turns. Coils 
wound on this plan have a residual of inductance, depending upon 
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the cross-sectional area of the material on which they are wound, 


since the capacity is reduced to a negligible quantity muck smaller 
than the inductance. 

Possibly the best method of winding coils is that devised by 
Chaperon,* and used in some of the resistance boxes manufactured 
by Hartmann & Braun. Several turns of a single wire are wound 
on a spool and then the direction of winding is reversed. The 
magnetic area enclosed after reversing the direction of winding is 
made equal to the area enclosed before reversing. Many sections, 
like the one described, make up the entire coil, which is then prac- 
tically free from inductance. The coil is built in several divisions 
instead of having the layers carried the entire length of the spool. 
Beginning at one end, each division is completed before proceeding 
to the next adjacent division, so that the ends of the wire are at 
opposite ends of the spool when the coil is finished. Adjacent wires 
are therefore at à small difference of potential and the capacity is 
greatly reduced. 

In order to test any resistance coil for a residual of inductance or 
capacity a standard is required, free from inductance and capacity, 
or having one balanced by the other, or showing a known excess of 
one over the other. Such standards of comparison have been con- 
structed already by reducing both the inductance and the capacity 
of the standards to values as small as possible. In this Paper it is 
proposed to employ a different principle in the construction of the 
standard. Instead of seeking to make the inductance and capacity 
both small, it is proposed to offset one against the other, making 
the residual smaller than can be measured. If measurements of 
residuals less than а few hundred micro-microfarads are required, 
the latter plan offers noticeable advantages. In the standards 
hitherto constructed, the residuals are usually considerably greater 
than the amount indicated. 


Standard Resistance for use with Interrupted Current.—Two long 
parallel wires, joined at one end, are to be separated to such a dis- 
tance that the inductance and distributed capacity may balance. 
Suppose, first, а localised capacity, like а condenser, shunted by an 
inductive resistance. If a constant E.M.F. be suddenly applied, 
current will flow as if the condenser were absent and the resistance 
non-inductive, provided that the so-called time-constant of the 
capacity C, shunted by the resistance R, equals the time-constant 
of the inductance L associated with the resistance R. That is, 
L/R=CR. 

Considering next the case of distributed capacity between two 
long parallel wires joined at one end, the author shows C,R;? 
=C,R,*+(C,R,?+...C,R,,2, where C, is a condenser, which, if placed 
at the terminals of a resistance, R,, would be equivalent to the con- 
densers Ca, C., &c., distributed along the resistance. Again, let R 
be the resistance of two parallel wires which are connected at one 
end, C, the capacity per unit length of the parallel wires, and C a 
capacity which, if placed at the terminals of the resistance R, would 
be equivalent to the distributed capacity. Take the length of each 
wire as l, and x as the distance from the connected ends to any 
element of the parallel wires. The capacity of any element of the 
wires is Cid and the resistance in parallel with this element of 
capacity is Rr/l. From the above equation, therefore, 


'C,R*x? C, R.. 
ont |, jz dr=- 3 
Thus CR=C’R/3, where С” is the entire capacity of the wires when 
they are not connected at either end. Therefore, the effective 
capacity or the so-called time-constant of a capacity uniformly 
distributed is one-third as much as it would be if the entire capa- 
city of the wires were located at the terminals of the resistance. 

Let D be the distance between the wires and r their radius. 
Assume that the specific inductive capacity of the medium between 
the wires and the permeability of the medium, including the wires, 
are both unity. The inductance of the wires is given by the formula 


D 1 
L=41( tog. : 2) electromagnetic units, and the capacity by 


C = f log. (D/r— 1) electrostatic units. The equivalent capacity C 


is C'/3. If an E.M.F. is suddenly applied at the terminals of these 
parallel wires and maintained constant, the residual inductance will 
be zero when the inductance and capacity have equal time-constants. 
Substituting the values of C and L in the equation, L/R=CR, and 
converting to practical units, we get 
D 1 D. 
s(23026 logo = T а) x 2:3026 log, E x 9x10?=R* ' 

The first attempt to satisfy the conditions expressed in this equation 
led to the construction of a parallel-wire standard having the follow- 
ing dimensions. Two No. 35 german silver wires were placed 


* Comptes Rendus,” CVIII., p. 799. 
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0-88 cm. apart: their common radius was 0-0067 cm., and their 
length was 2,751 cm. This length yielded a resistance of 1,040 ohms 
as required by the above equation. Several resistance coils were 
compared with the standard by means of a Wheastone bridge. The 
connections of à moving-coil galvanometer and a battery were made 
through a secohmmeter. The bridge was balanced in the usual 
way before the secohmmeter was started. The deflection of the 
galvanometer when the secohmmeter was rotating was thus а 
measure of the residual inductance of the resistance coil which was 
being compared with the standard. Measurements of resistance 
coils used in the laboratory showed that in coils wound according 
to the Chaperon system the effects of capacity and inductance were 
nearly balanced, but in coils wound in the ordinary bifilar fashion, 
the capacity over-balanced the inductance. That is, the double- 
wound coils would be described as having a negative residual of 
inductance. The residuals of inductance in the double-wound coils 
were balanced by capacities ranging from 0-0005 to 0-001 mfd. 
connected across the terminals of 1,040 ohms. 

Standard Resistance for use with Alternating C'urrent.—The 
author discusses this case and shows that when 1/Cw=Lw. R? 
TL: =/ C, where w= 2r x frequency. Asin these standards [20° is 
negligible compared with R? for moderate frequencies, the expres- 
sion becomes R?= L/C, that is, the same as in the case of interrupted 
current. Experiment also showed that the effective value of the 
uniformly distributed capacity of two parallel wires connected at 
one end was one-third of the total distributed capacity of the two 
parallel wires when disconnected at both ends. The standard pro- 
posed for interrupted current can therefore be used with alternating 
current of moderate frequency. 

The experimental work required an instrument to indicate small 
differences of alternating potential. The instrument used was an 
alternating-current galvanometer, similar to the one described and 
used by Stroud.* A disturbance in balance could be detected with 
this galvanometer when a capacity as small as 2 micro-microfarads 
was added in parallel with the 1,040 ohms. This galvanometer is 
similar to an ordinary moving coil galvanometer, but it has a wire- 
wound field magnet with laminated soft-iron poles and yoke instead 
of a permanent magnet. The poles and yoke were built of U- 
shaped stampings of soft iron insulated from each other by a thin 
coat of shellac.' The galvanometer is not sensitive to differences 
of potential which are in phase with the E.M.F. which excites the 
field magnet, but it is extremely sensitive to differences of potential 
wnich are in quadrature with the exciting E.M.F. The resistances 
of the bridge were balanced by using direct current and a moving- 
coil galvanometer, and then, without changing the resistances, the 
capacities and inductances were balanced by using alternating 
current and the alternating-current galvanometer. Leakage in the 
condensers or lack of accurate balance among the resistances does 
not appreciably affect the balance between the capacities and 
inductances. 

Experimental determinations made with this apparatus showed 
a close agreement between theoretical and experimental values in 
the case of parallel wires, and the effective value of a uniformly dis- 
tributed capacity was also found to be one-third of the effect of the 
same capacity located at the terminals, as proved above. 

Measurements, of which particulars are given in the Paper, were 
made to determine the residuals of inductance of resistance coils 
from different makers. 

An increase in the resistance of a standard requires a new adjust- 
ment between the capacity and the inductance if they are to remain 
balanced. The inductance must increase faster than the capacity 
if balance is maintained when the resistance increases. If a variable 
resistance standard is constructed similar to the standards already 
described, the distance between the wires must increase with the 
distance from the terminals. Increasing the resistance by connect- 
ing the wires together farther from the terminals would then 
increase the inductance faster than the capacity. The impractic- 
ability of such a construction, however, is shown by the author. 

А so-called “ideal coil" has been constructed by Taylor and 
Williams, f whose purpose was to make both inductance and capa- 
city as small as possible. With their coil having braided bifilar 
windings, the consecutive turns being separated 5 mm., they detected 
no residual capacity, even with a very sensitive alternating-current 
galvanometer, though the capacity had been increased by immersing 
the coil in petroleum. Since the inductance had been made very 
small by twisting the wires together, it was concluded that both the 
inductance and the capacity had been effectively reduced below 
measurable quantities. 

From results obtained with the apparatus described in the present 
Paper, it appeared that a twisted-wire standard is not sufficiently 
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free from capacity if residuals of only а few micro-microfarads are 
to be detected and measured. A coil similar to that of Taylor and 
Williams was constructed and the excess of capacity over inductance 
was determined both by calculation and experiment. The coil was 
made of two No. 35 double silk-covered german silver wires, soldered 
together at one end. The wires were twisted together and wound 
on a rectangular block 11 em. by 12 cm. in section. The length of 
the bifilar winding was 2,750 cm.. the wires having a resistance of 
1,000 ohms. The distance between consecutive turns was about 
0-4 em. and between the centres of the wires 0-021 cm. When the 
coil was in air, 420 micro-microfarads of capacity were added in 
parallel with the standard to obtain a balance. The coil was 
immersed in petroleum and 685 micro-microfarads of capacity were 
required in parallel with the standard to effect a balance. After 
removing the coil from the petroleum bath, but with the covering 
on the wires still moistened with oil, the capacity measured 585 
micro-microfarads. Assuming unit specific inductive capacity of 
the dielectric between the wires, the excess of capacity is 355 micro- 
microfarads by calculation. If petroleum is assumed as the dielec- 
tric the excess of capacity is about 800 micro-microfarads. The 
discrepancy between calculated and experimental values may be 
accounted for by remembering that the dielectric was not entirely 
petroleum in one case nor air in the other. Comparing these results 
with the negative results obtained by Tavlor and Williams, it should 
be noted that they used No. 40 advance wire, while the coil here 
described was constructed of No. 35 german silver wire. If it had 
been made of No. 40 german silver wire, having the same resistance, 
1,000 ohms, and the same distance between the twisted wires, the 
residual capacity would have been, by calculation, only 155 micro- 
microfarads. 

In the calculation of the inductance of the parallel wire standard, 
the permeability of the wire was assumed to be unity. If the wires 
are made of a metal having a permeability greater than unity, the 
inductance would be greater than that already calculated. In most 
resistance coils of 100 ohms or more, wound in the ordinary bifilar 
method. there is a residual of capacity. If, then, wire of sufficiently 
high permeability could be found, it seems to be theoretically possible 
to balance inductance against capacity, without separating the wires 
as has been done in the case of the parallel-wire standard described 
in this Paper. 

The magnitude of the increase of the inductance due to the per- 
meability of the wire in the coil was experimentally investigated by 
comparing a coil of iron and a coil of superior wire with coils of 
german silver wire. In no case was the increase of inductance due 
to the permeability of the wires sufficiently large to be measured. 
The measurements described heretofore were made with inter- 
rupted steady current or with alternating current at a frequency not 
exceeding 40 cycles per second. Higher frequencies were next used 
to determine to what extent the values of the residuals depend upon 
the frequency of the applied E.M.F. The residuals of inductance 
of several resistance coils were measured at 240 and 500 to 700 
cycles per second, and the differences between these values and those 
obtained with alternating current at 40 cycles per second were within 
the limits of experimental error (less than 5 per cent.). 


A LAMP MANUFACTURER ON STREET LIGHTING. 


In a recent issue we were able to publish some interesting details 
regarding the probable future of street lighting in Westminster. In 
that city the question has lately been taken up with great thorough- 
ness, and within the next few weeks the rival illuminants—electricit y 
and gas—will meet in a battle the result of which will not be 
without its influence on the decision which other districts may come 
to in the future on the same question, for the Westminster enginecr 
has gone into the various problems with completeness, and will be 
assisted in any decision he may arrive at by a large amount of 
experimental data. 

As mentioned previously, among the firms whose lamps are at 
present under tria] in the Westminster area are the Jandus Electric 
Co.; and during a visit which we paid to the works a few days ago 
Mr. А. Denman Jones, the manager of the Company, was £g 
enough to give us his opinion on the lighting situation in general at 
the present time. As the information is likely to be of interest to our 
readers we reproduce it here. 

We understand from him that the high candle-power flame lamp Б 
likely to play a considerable part under the altered conditions 10 
It is, he told us, the intention of the City Council to 
use large lighting units in practically all the streets scheduled in the 
specification, so that, as 3.000 c.p. is the unit imposed by the Council, 
electric flame lamps are the only competitors that need be taken 
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seriously. The Westminster authorities are now experimenting with 
Jandus lamps in Victoria-street and St. Martin’s-lane, while one 
circuit in Oxford.street on the Marylebone Council's system is also 
fitted with these lamps, and another circuit in the same street is under 
‘conversion. In connection with the use of these lamps Mr. Jones 
considers that much more attention should be paid than is usually 
the case at the present time to the question of light distribution. 
Mr. Bradley in his specification has stated that measurements of the 
candle-power given out by the lamps employed will be made at angles 
of 20 deg. and 50 deg. below the horizontal, but Mr. Jones thinks 
that these angles are too large, and that I5 deg. below the horizontal 
is about the angle at which the candle-power should be taken. For, 
unless the posts are to be very close together, a lamp giving its 
maximum candle-power at an angle of 50 deg. with the horizontal 
will throw a bright patch on the ground not very far from the base of 
the posts, and there will be a correspondingly dark space between 
thelamps. But if arrangements are made that the maximum candle- 
power falls along a line making an angle of 15 deg. with the horizontal 
the light from two lamps placed at a usual distance will commingle, and 
the distribution be therefore more uniform. 

Having decided that flame arcs giving a maximum candle-power 
at an angle of 15 deg. with the horizontal are to be used, placed at а 
height of 25 ft. above the street level (if fixed on posts), and et such a 
distance apart that the light from two adjacent lamps shall com- 
mingle, it then becomes necessary to decide on the type of lamp to be 
employed for this purpose. Mr. Jones naturally favours the Jandus 
lamp, and he was good enough to give us some figures relating to the 
latest type with which to point his arguments. The efficiency of the 
lamp which, as is well-known, works on a regenerative principle, is 
0-2 watt per candle-power, as against 1 watt in the older form of 
Jandus enclosed lamps. This is even a greater improvement than 
that experienced by the introduction of the metal filament instead of 
the carbon lamp, for in the latter case the efficiency only rose from 
4 to 1-2 watts per candle, a ratio 0-3 to 1 as against 5 to 1 with the 
Jandus flame arc. 

It was only natural that in the course of discussion on the ques- 
tion of street lighting the conversation should turn on the relative 
merits of electric and gas lighting for this purpose. On this subject 
Mr. Jones was able to give us interesting information. There are 
numerous places, he told us, where the Jandus lamp has displaced 
gas simply and solely owing to the trouble of constantly renewing the 
mantles. With high-pressure gas, though the light given when the 
mantle is new is excellent, it falls off very rapidly. and the mantle life 
not infrequently is very short. The upkeep costs are therefore large, 
and an arc lamp which requires attention only once every four days, 
and then only “‘ chcap " attention, is being gradually found to possess 
certain distinct advantages. Further, Mr. Jones finds that even gas 
statistics are not always what they seem, and that the gas supply 
authorities have often taken on strcet lighting at a figure which only 
allows them to lose instead of make a profit -an arrangement which, 
in the long run, is likely, we should imagine, to lead to trouble for the 
shareholders. 

High-pressure gas has, to a certain extent, also been tried for 
factory lighting, but the necessity for having a trained gas engineer 
always on the premises to look after the pressure-raising installation, 
and the high cost of renewals, is causing a revulsion of feeling in 
avour of the flame arc. Many of the oil-mantle systems now being 

used for this purpose are also objectionable, for the heavier con- 
stituents settle in the pipes, necessitating the complete dismantling 
of the system periodically for cleaning purposes. 

Mr. Jones is, then, of the opinion that the lighting battle of the 
future will be waged between the enclosed flame arc and high- 
pressure gas, The magnetit» lamp is scarcely likely to be very 
widely employed in this country in spite of its cheapness, owing to the 
unsteadiness with which it burns. This unsteadiness is due to the 
iron core which melts to form minute globules of molten iron, which 
in their turn vaporise in the explosively characteristic way of this 
metal. 

In the course of such a conversation one cannot help being brought 
to see that the opportunities in front of the enclosed flame lamp are 
very great; and there seems no reason why the Jandus Company 
will not utilise these opportunities to the fullest possible extent. 


BOOKS RECEIVED. 


(Ооріез of the undermentioned works сап be had from The Blectrician office, post free, 
on receipt of published price, adding 3d. for books published under 28., and 5 per cent 
for books published nett, Add 10 per cent. for abroad or for foreign books.) 


The Aeroplane Portfolio." (London: Percival Marshall & Co.) 
1s. net. 
Practical Curve Tracing.” 


mans, Green & Co.) 58. net. 


By R. Howard Duncan. (Long- 


PRICE REDUCTIONS IN OSRAM LAMPS. 


As the methods of manufacture of metal filament lamps are im- 
proved, so it becomes possible to reduce the selling price, though 
at the same time allowing a fair profit to the maker. The General 
Electric Co. have, in fact, just announced certain reductions in the 
prices of their well-known Osram lamps. The 25, 32 and 55 watt 
lamps suitable for burning on 100 to 135 volt circuits are now priced 
at 2s. 9d., the 32 and 40 watt 200-260 volt lamp at 4s., and 55 watt 
200-260 volt lamp at 3s. 9d. The energy consumed by these lamps 
has also been reduced from 28, 35 and 63 watts to 25, 32 and 55 
watts respectively without any reduction in candle-power. These 
various reductions in price come into force to-day. 

When previous reductions in the price of Osram lamps were 
announced it was explained that the 17 watt lamp at 2s. 9d. was 
taken as the standard. To assist station engineers and to encourage 
consumers to use high candle-power lamps, the price of the 25, 32 
and 55 watt lamps was fixed at only 3d. more than the 17 watt 
lamp. "This policy has now been carried a step further and the 
price of the 100-135 volt lamp made the same for all candle-powers 
between 16 апа 50. As regards the high-voltage lamp the price of 
these is only reduced by 3d., while the 55 watt lamp is reduced to 
3s. 9d. This apparent incongruity is explained by the fact that this 
latter lamp is principally used for public lighting in competition 
with gas, and the makers wish to give the various lighting authorities 
every encouragement in their fight with this form of illuminant.3 

In connection with this reduction in price, the General Electric 
Co. have sent в letter to all the station engineers in this country 
explaining their policy. The Company point out that they have 
produced a 17 watt lamp to check the undesirable system of trans- 
forming down to 50 and 25 volts. "The prices of the 25 to 50 c.p. 
lamps have been reduced with the object of inducing the public to 
use large units, while 200-260 volt lamps are being made in low 
candle-powers to discourage series running—a practice which will be 
further discouraged by charging more for series lamps. 

It will, therefore, be seen that this reduction in price is the out- 
come of a definite policy and does not arise merely from a desire to 
undercut. We, therefore, wish the General Electric Co. every 
success in their new policy. 


“ MAZDA : 


B.T.-H. MAZDA INCANDESCENT LAMPS WITH DRAWN 
TUNGSTEN FILAMENTS. 


Since the first introduction of the tungsten lamp, many improve- 
ments have been made in the processes of manufacture of the pressed 
or built-up tungsten filament with the object of increasing its strength; 
and although a large measure of 'success has been attained во that the 
best filaments now on the market have the appearance of sound wires, 
they still have low tensile strength and small resistance to flexure. 

The processes hitherto used are well-defined, the first, which has 
bcen very successful, being the process whereby the metal is shaped 
by means of а carbonaceous binder, the latter by a subsequent treat- 
ment being eliminated. In another process the plastic colloid of 
tungsten alone is used as the basis for forming filaments ; whilst in 
the B.T.-H. patented process the tungsten is held together by a 
ductile alloy, shaped by drawing or pressing into the filamentary 
form and then treated to remove the metal binder. These processes 
have been carried to a high state of perfection, and lamps are now 
made which have been proved to be thoroughly satisfactory for the 
market requirements. In a new art, however, such as tungsten lamp 
manufacture, it is inevitable that radical developments will take place 
from time to time owing to the continuous striving of all manufac- 
turers to perfect their products. For several years the resources of 
the research department of the General Electric Co. of America have 
been devoted to the development of a process of manufacture which 
would so condition tungsten that it can be drawn into filaments. 
The British Thomson-Houston Co., who are the owners of the patent 
rights in Great Britain, are now able to announce the successful result 
of this work and their patents claim this invention broadly. 

We learn that the B.T.-H. Co. will shortly place on the market lamps 
containing pure drawn tungsten filaments, which are claimed to be as 
strong as steel of the same section. We understand that this re- 
markable result has never hitherto becn achieved, and it has even 
been stated by many well-known metallurgists and workers with 
tungsten to be impossible of achievement. By the process in ques- 
tion, however, tungsten of surprising ductility and strength is pro- 
duced, so that it becomes possible to draw it into the finest filaments 
necessary for incandescent lamps. Until the process of manu- 
facture is fully established, the drawn filaments will only be supplied 
in one or two types of lampa 
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EASTERN TELEGRAPH SCHOOLS ATHLETIC CLUB’S 
DINNER. 


This club has now reached its eighth year of existence, and celebrated 
the event at the Holborn Restaurant, London, on March 22nd, when Sir 
John Wolfe Barry, K.C.B., occupied the chair, and was supported by 
the president of the club, Mr. Percy Burrell, and about 150 guests and 
members, including Mr. K. L. M. Anderson, Mr. T. A. Bullock, Mr. John 
Cambrook, Mr. C. W. Clarke, Mr. J. T. Crowe, Mr. E. H. Draper, Mr. 
М. К. Finnimore, Mr. A. В. Hardie, Mr. W. Hibberdine, Mr. P. L. Isaac, 
Mr. H. Jamieson, Mr. Walter Judd, Mr. C. E. Pain, Mr. H. E. Plank, 
Dr. Prall, Mr. H. A. C. Saunders, Mr. H. St. L. Smith, Mr. H. W. Sullivan, 
Mr. J. L. Verne, Mr. J. G. Youngson, &c. The vice-chairs were occupied 
by Messrs. J. Н. Stephens, C. A. Atkins, C. C. Fraser, А. С. Beazley, 
J. Dallas and В. Noble (secretary of the club). 

After dinner the loyal toasts were duly honoured. 

The CHAIRMAN then proposed “ The Eastern Telegraph Schools 
Athletic Club,” and in the course of his remarks said he was pleased when 
he was asked to preside at their annual dinner, as he took a great interest 
in all educational work, and more especially in connection with the 
training of the young men who were the stand-by of the great submarine 
cable services with which he was associated. He fully recognised that 
sport was an important factor in the well-being of the staff. At their 
stations abroad they had in many cases to rely upon their own exertions 
to provide the means to pass time pleasantly and to preserve their health. 
Sometimes sports in these places were conducted under trying circum- 
stances. For himself he had been a devotee of sport in his younger days, 
cricket being his especial fancy, and still. to his mind, the king of games. 
But the time came when he caught the ball on the tip of his nose instead 
of in his hands, and he then began to suspect that there was something 
faulty with his eyesight. Rackets followed, and a splendid game it was. 
Of football he had had little experience. | He could but deplore the great 
waste of time and money by huge crowds of onlookers who themselves 
took no part in games. This could, he thought, only be demoralising. 
In regard to golf, he was not himself enamoured, and he thought it was 
to be regretted that so many who were physically fitted to play cricket 
gave their attention to golf. He invited them to drink success to the 
Eastern Telegraph Schools Athletic Club, and coupled the toast with the 
name of the president, Mr. Percy Burrell. 

Mr. BURRELL, in reply. expressed the great appreciation of the club 
of the honour conferred upon them by the presence in the chair of Sir 
John Wolfe Barry. The club, he said, was practically an extension of 
the educational work of the school, as it engendered and fostered the 
interest and skill in physical exercises which he was sure the numerous 
old boys” present would bear him out as adding so much to the 
happiness and zest of lives of the staffs abroad. He then'gavehis usual 
review of the work of the club during the past year. Onthe subject of 
finance, he congratulated the members оп the gradual extinguishing of the 
loan which had been granted them for a new pavilion, and mentioned that 
they were in need of funds for re-fencing their playing grounds. 

Mr. J. H. STEPHENS proposed “ The Guests," and said their gathering 
was interesting from the fact that representatives from almost every 
branch of the Associated Telegraph Companies' service were present, 
from the distinguished chairman down to the youngest probationer. 
They also had Mr. Clarke, who might be described as the man who made 
the cables. It was their great privilege to welcome these gentlemen at 
their dinners, and to listen to the stories which were told and the sound 
advice they always received. He coupled the toast with the names of 
Mr. Walter Judd and Mr. Hugh Jamieson. Mr. Judd was well known 
to them from the high office he held in the Associated Companies’ service. 
Mr. Jamieson was, perhaps, better known in West Africa than in London. 
The climate of that part of the world seemed to agree with him, and 
pe the pursuit of sport was not unassociated with his apparent good 

eaith. 

Mr. WALTER JUDD, in replying, gave some interesting reminiscences 
of his earliest experiences in the services of the Associated Companies, and 
pointed to the numerous advantages which the juniors of the present 
day had over their predecessors in the service. 

Mr. JAMIESON replied briefly for the foreign staff. 

Mr. J. T. CRowE proposed the toast of the Chairman, and said it seemed 
almost incredible that a man who had led such a crowded life had ever found 
time to indulge in sport of any kind, but he might tell them that even to- 
day, when their Chairman’s time must almost every minute be occupied, 
the available books of reference credited him with riding and fishing as 
his chief recreations. They thanked Sir John for his ready response to 
the club's invitation to preside. 

The CHAIRMAN, in reply, again expressed his pleasure at being present, 
and said he had never enjoyed a more agreeable evening. With regard 
to any little financial difficulties the club might experience, he was sure 
from what had been done by the executive in the past they would sur- 
mount these difficulties, and he would be pleased to head a subscription 
list for the better fencing of their playing fields with a donation of £10. 

This brought the dinner proceedings to a close. During the evening 
an excellent programme of vocal and instrumental music was contributed 

by the members of the club and their friends. 


London County Council (Tramways and Improvements) Bill.— 
The L.C.C. have given notice of intention to apply to Parliament for 
leave to introduce into their bill now pending in Parliament additional 
provisions authorising the erection and maintenance of shelters (fortram- 
way passengers) on or under any part of the Victoria Embankment. 


ELEOTRIOITY SUPPLY TABLES AND DATA. 


This Valuable Set of Tables and Engineering Data relating to 
Electricity Supply and to Electric Traction on Railways and Tramways 
in the United Kingdom, the Colonies, and some important places 
abroad, is now ready, and can be obtained complete in handy book 
form, price 6s. 6d. post free, or on very hard paper for rough or 
constant use, price 8s. 6d. post free. A complete Index is included. 


LEGAL INTELLIGENCE. 


———9-———- 
. Alleged Breach of Contract. 


Mr. Justice Ridley, in the King’s Bench Division last week, heard an 
action brought by Mr. Jas. Todd, as receiver and manager of the Auto- 
Claw Co., Ltd., against Messrs. H. A. Jackson & Co., manufacturing 
electrical engineers, Caxton Works, Salford, for £106. 15s. 6d., money 
alleged to be due as balance purchase price of a quantity of electric light 
switches and other fittings. The defence was that the switches were 
not according to order, and that plaintiff had had notice of rejection. 
Defendants counterclaimed for damages for non-delivery. 

Mr. J. A. Compston, for plaintiff, said on May 14 last defendants 
entered into a verbal agreement with plaintiff to buy 150 gross. No. 65 
imitation Tucker switches at 57s. per gross, less 5 per cent. discount for 
cash. On Sept. 28 some of these were delivered, and a cheque was sent 
to plaintiff, accompanied, however, by an intimation that in case the 
goods should prove to be not according to order defendants reserved 
their rights. Later, defendants had reason to be dissatisfied with the 
goods, and wrote alleging that they were not according to order. It was 
complained that whereas the goods ordered had a base of English 
porcelain those supplied had bases of German porcelain. Another com- 
plaint was that the switches were not made with English brass contact 
plates, and that the rollers were of bone or composition, and not brass as 
ordered. But really the switches were very good imitations of the 
Tucker switches, and were such as the Auto-Claw Co. had been making 
for six months previously. 

Mr. G. MARKT said defendants agreed to buy this lot of switches at a 
time when the market price was 66s. These were sold at 578., because 
they were a job lot. The defendants made no stipulations as to the kind 
of roller the switches were to have, and witness contended that the bone 
roller was better than a brass one, as it afforded a double insulation. 
He admitted that German porcelain was not as good as English, but he 
thought the number of holes at the bottom of the switch was immaterial 
so long as the holes were waxed in at the back. He agreed that the 
object of having porcelain at the base of the switch was to ensure proper 
insulation and prevent leakage if there was damp on the walls on which 
the switches were fixed. Leaky switches might rightly be rejected. 

Mr. Doveras Hoco, for defendants, submitted that the only question 
to be decided was whether these articles were No. 65 imitation Tucker 
switches. The switches which defendants had formerly got on this 
description were materially different. The effect of having a German 
porcelain base was that instead of the base having an absorbtive power 
of 3 per cent. there was a capacity for moisture absorption of 10 pet 
cent. and the danger from leakage was very much greater than in the 
article which defendants agreed to buy. | 

Mr. HAROLD ÁNGUS JACKSON said he knew the Auto-Claw Company # 
switches, and had bought many of them. On this occasion he ordered 
the No. 65 imitation Tucker switch. A delivery of 20 gross was made 
but his people were во busy that they had not time to examine them. 
He did not find out about the switches supplied until later, when he sold 
five gross to а customer who refused to have them. Оп this he wrote 
saying that he proposed to return them to plaintiff. "The main objection 
was the bone or composition roller and the German porcelain base. Bone 
rollers sometimes contracted, and if there was damp about the walls they 
swelled. 

Mr. Justice RIDLEY said it appeared that the switches had not, in fact, 
been returned to plaintiff. 

Mr. Носс : No, because they refused to accept redelivery. 

Mr. А. RowELL said he had had experience of bone rollers while in the 
employ of another firm, which fitted them in the Lancashire Inebriates 
Reformatories, with disastrous results. Eventually the bone had to be 
replaced with mother of pearl. 

Mr. Percy HUDDLESTON said a brass roller might be soaked in water 
for 43 hours without injury, but the bone roller was susceptible to damp- 

Mr. С. Т. Baker, London manager of J. Н. Tucker & Co., said his firm 
made switches with brass rollers only. 

His Lorpsuip, in giving judgment for plaintiffs on the claim and 
counterclaim, said defendants had to make out that the goods delive 
were substantially different from the goods agreed to be delivered. The 
objection to the bone roller in the goods supplied was perhaps the most 
important that had been made. The contract here was not for a Tucker 
switch, but for an “ imitation" Tucker switch, and the evidence—t 
present uncontradicted—was that for quite six months before this 
contract was made these had been manufactured with composition 
rollers. If the defendant did not want the composition roller it lay wit 
him to make that stipulation beforehand. 

Judgment for plaintiff for £100. 1s. 3d. and costs was then given. 
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MUNICIPAL, FOREIGN & GENERAL NOTES. 


APPOINTMENTS VACANT AND FILLED. 


The Committee of Visitors of the Essex and Colchester Lunatic 
Asylums require an engineering clerk of works, under the direction of 
their architects and consulting engineers, during the installation of 
electric lighting machinery, mains, wiring, telephones and heating 
apparatus, &c., at their new Asylum, Mile End, Colchester. Appli- 
cants must be capable of taking charge of the installation when 
completed. Salary as Clerk of Works £4 per week. Application 
forms from the clerk to the committee of Visitors (Mr. Walter Payne 


Gepp), Essex and Colchester Lunatic Asylums, Chelmsford, to whom 


applications by April 28. See also an advertisement. 


Blackpool Tramways committee invite applications for the 


position of traffic superintendent of the tramways department. 
Salary £200 per annum. Applications to the town clerk (Mr. T. 
Loftos) by noon of April 11. See also an advertisement. 


Shanghai Municipal Council require an installation assistant in 
connection with their electricity department, to take charge of the 
publicity department and lamp depot, and supervision of municipal 
wiring installation. Engagement for three years. Salary 250 tales 
per month, equivalent, at present rate of exchange, to £350 per annum 


Applications to Messrs. Preece & Cardew, 8, Queen Anne's Gate, 
Westminster, S.W., by April 7. See also an advertisement. 


A manager is required for incandescent electric lamp works. бее 


&n advertisement. 


Mr. Clement Walter Woodhead has been appointed commercial 


assistant in the Battersea (London) electricity supply department. 


Mr. W. E. Deighton has been appointed as clerk in the electrical 
engineer and tramway manager's department, Erith, at £130, rising 


to £150 per annum. 


Aberdeen.—At the last meeting of the Corporation Mr. Young 
moved that on and after June 1 next, the general manager of the 
Corporation Tramways should, in addition to his other duties, have 
charge of the maintenance and repair of the overhead equipment of 


the tramways. 


Mr. Yovxa said the motion meant the transference of the control of 
the ma ntenance of the overhead equipment up to and including the 
section boxes from the electrical engineer to the tramway manager. He 
did not think he was advocating any new principle. Most people agreed 
that dual control was wrong when single control was possible. ‘The 
tramways department was a business run by the municipality for the 
benefit of the citizens, and should be run on business lines as far as 


possible. 
After discussion, the motion was carried: 


Accrington-Bacup Tramways. The official inauguration of the 
through running of electric tramcars between Accrington and Bacup 
via Rawtenstall took place on March 24. 


Argentina.— The Review of the River Plate states that work 
on the Buenos Ayres and La Plata electric railway, for which Otto 
Franke & Co. hold the concession, will be commenced on April 15. 

The first section of the Bahia Blanca electric tramways was opened 
recently. 

The Argentine and Uruguayan Governments have arranged for the 
laying of a telegraph cable between Buenos Ayres and Montevideo. 


Australasia.—The engineer to Christchurch (N.Z.) Tramway 
Board (Mr. Scott Symington) is advising Invercargill Council on the 
subject of adopting electric traction on their tramways. 

The accounts of Launceston (Tasmania) municipal electricity depart- 
ment for the seven months ending July 31 last show capital expenditure 
of £166,972, an increase of £2,386, but £2,142 is represented by stores in 
hand and by installation work. Revenue was £11,546, gross profit 
£6,041, and net profit £1,445. Total connections were equivalent to 
90,874 8 c.p. lamps. 1,644,860 units were generated and 1,413,389 sold, 
including supplies to other departments and street lighting. Plant 
capacity was 1,200 kw. and maximum load 728kw. Average prices 
received per unit were 1:934. for private supply and 1:094. for street 
lighting. 

On the advice of the engineer and manager of their electricity depart- 
ment (Mr. Alex. Wyllie) Auckland (N.Z.) Council have decided to estab- 
lish, at an estimated cost of £215,000, a new power station to meet the 
increased demand for energy. Mr. Wyllie's estimate (to cover capital 
expenditure for the next five years) includes the following :—Building 
and sites £63,300, boiler house plant, &c. (including six boilers, with 
feed pumps, feed tanks, pipes, coal conveyor, gantry, crane, chimney, 
&c.), £20,100; four d.-c. generating sets of 3,000 kw. with condensers, 


£32,200; two 1,000 kw. а.-с. generator sets with condensers, £11,300 ; ! 


balancers, boosters and auxiliary plant, £4,250; switchboard and con- 
nections, £4,000; steam pipes, circulating pumps and pipes, £4,600 ; 
oil separators, &c., £850; overhead travelling crane, £1,600; two sub- 
stations, with transformers and converters, £10,000; 12 new feeders and 
additional distributors, £42,000; service mains and meters, £4,000; 
tools, instruments, &c., £800; contingencies, £10,000. This will raise 
the total capital to £290,000, the new capital to be expended as the 
growth of the undertaking warrants extensions. The boilers, battery 
and booster will, but the existing generators will not, be transferred to 
the new station. The boiler house will be sufficiently large to contain 
12 large boilers, of which it is proposed to instal four at the outset. A 
gantry crane with 70 ft. jib will lift coal from vessels at the wharf Ио a 
hopper in front of the boiler house, whence it will travel by a conveyor 
capable of handling 40 tons an hour. The generating sets first installed 
will be the four steam-driven d.-c. low-pressure sets, two of 500 kw. and 
two of 1,000 kw. each. Two large electrically driven centrifugal pumps 
will be installed in the basement to pump condensing water from the 
harbour. Special ducts will be laid for drawing in h.-t. cables later on, 
but h.-t. plant will not be installed until it is actually required. 

The Waihi Gold Mining Co. (N.Z.) have commenced the works for 
utilising the water power of the Hora-hora falls in the generation of 
electric power for use on their property at Waihi and Waikino. 

The “ Australian Mining Standard ” states that Messrs. Fry & Gibson 
(Collingwood, Victoria) are equipping an electric power station for 
driving their woollen mills and have ordered a 350 n.r. Crossley suction 
gas plant. They have already three 120 n.r. Crossley suction gas plants 
in use. 

The Tolwong Mineral Co. (N.S.W.) are installing electric power and 
lighting plant, comprising a 115 H.P. engine supplied by Thompson & 
Co. (Castlemaine) and an 80 kw. (500 volt) dynamo and two 10 H.P. 
motors (for working aerial tramways) by T. K. Steanes. 

Christchurch (N.Z.) City Council are extending the electrical plant in 
their central yards in Manchester-street. The chairman of the Electric 
Lighting committee (Dr. Thacker) states that it is absolutely necessary 
for the Council to go in for a larger scheme of electricity supply. He 
does not think the Waimakariri water worth harnessing, but is of opinion 
that the Lake Coleridge scheme might be amplified by the diversion of 
the Harper, Acheson and Wilberforce rivers, and that the complete 
scheme would cost about £250,000. : 

Gisborne, Wairoa, Hastings and Napier Councils are considering a 
proposal for joint hydro-electric works at Waikaremoana (N.Z.). 

Fitzroy (Victoria) Council are erecting additional electric street lamps, 
some of which are to supersede gas lamps. 

Mortlake (Victoria) Shire Council intend to establish electricity works 
for public and private supply, as soon as the necessary permit from the 
Governor-in-Council can be obtained. 

The Postmaster-General (Sir J. Quick) intends to include in the next 
estimates а sum for a trunk telephone line from Bendigo to Ballarat, 
via Daylesford. 

The ratepayers and the Council of Elsternwick, a suburb of Melbourne, 
are in favour of the construction of an electric tramway in their area, 
and at а recent public meeting the residents declared in favour of an 
electric tramway to be provided by the State. 

At a recent poll of the ratepayers of Brighton (Victoria) 744 voted for 
and 45 against a propor that the Melbourne Electric Supply Co. be 
permitted to supply electric light and power in Brighton. Mr. M. W. 
Fink’s application for the concession is still before the Council. 

In connection with the re-opening of the old Chiltern Valley and 
Southern United mine, Rutherglen (Victoria), for working the lower end 
of the Great Southern Cross lease, ìt has been decided to employ electric 
ay, and contracts have already been let to Messrs. Alex. Cowan & 

ons for supply of two 100 H.P. suction gas engines, and to Siemens Bros. 
Dynamo Works for the electric plant. AN pumping, winding, puddling 
and underground traction will be effected by electricity. 


Austro-German Electric Railway.—The construction of a new 
electric railway linking Bavaria with Austria has been commenced. 
The line, about 373 miles of single track, will connect Garmisch- 
Partenkirchen with Innsbruck. It will link up, without passing 
through Munich, the industrial centres of Bavaria and North Ger- 
many with Innsbruck, and thence, by way of the line over the 
Brenner Pass, with Italy. The Bavarian portion of the line between 
Partenkirchen and Mittenwald will, it is anticipated, be opened for 
traffic in the autumn of 1911. The Austrian portion, which presents 
greater engineering difficulties, will not be completed for three years. 


Bath.—A special meeting of the Electric Lighting committee 
was held last week to consider the draft of the Provisional Order for 
extending the electricity supply area. 

It was announced that the Bath Gas Co. had decided to oppose the 
order, with a view to obtaining the insertion of two clauses. The first 
clause is to provide that the charge made to the Corporation for public 
and other electric lighting shall not exceed the price charged to private 
consumers. The second provides that in the event of the undertaking 
becoming а charge on the rates the prices charged to private consumers 
should be periodically raised to cover the losses necessitating such charges 
on the rates. 

The Council object to the insertion of both clauses. 


Beckenham.—-Alexandra schools are to be wired at a cost of £225. 


Brazil.—With a view to the extension and electrification of the 
Victoria-Diamantina railway, surveys between the Barra do Rio 
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Santo Autonio (on the river Doce) and Itabira do Matto Dentro, and 


between Itabira and Santa Anna dos Ferros (186 miles in all) were 


begun recently. 


Croydon.—Out of the profit on the electricity undertaking £4,000 
is to be devoted to relief of the rates. 


Cuba.—The Legislature have authorised Senor A. Larraz to erect 
an electric plant for lighting and power purposes at Bolondron 
(Province of Matanzas) on condition that he obtains the consent of 
the municipal authorities. 


Customs Decision.—It has bcen decided that “‘ railways suspended 
in the air, imported in subordinate parts, along which tip-up waggons 
of beetroots are propelled by electric power from the place of unload- 
ing at the water side to the premises of factories " are dutiable as 
iron wares " under the Netherlands Customs tariff at 5 per cent. 
ad vel. 

Dynamos and inseparable accessories (not formerly specified) are 
now admitted into Greece duty free. 


Edinburgh.—Negotiations are proceeding for the electric lighting 
of common stairs. 

The cost of incandescent gas is 17s. 6d., and the Electric Light com- 
mittee offer a supply at the rate of 22s. 6d. per 5 Cc. p. lamp per annum. 
The Cleaning and Lighting committee, however, only offer 21s. per lamp. 

А start was made on Tuesday with the construction of the electric 
tramway to connect the cable line at Ardmillan-terrace, Edinburgh, 
with the new markets at Gorgie. "The line will be about a mile and a 
quarter in length, and the cost will be about £12,000. 

At a meeting of the Electric Lighting committe on Tuesday the pro- 
posal to erect three cooling towers at the Dewar-place station was con- 
sidered, and it was decided to recommend that they be provided. It 
is caleulated that the result will be a saving of £10,000. 


Halifax.—The Tramways and Electricity committee have agreed 
to devote £5,500 out of the currentiyear's profits to relief of the rates. 


Hammersmith (London).—The existing 100 c.p. lamps in Wood- 
lane from Uxbridge-road to the Exhibition entrance are to be 
replaced by 200 c.p. lamps. The work of extending the main feeder 
cable along Wood-lane to Ducane-road is to be proceeded with, and 
tenders are to be invited for supply of cable. "The estimated cost is 
£1,212. 


Haslingden.—The question of the revocation of the Haslingden 
Electric Lighting Order, 1899, has been deferred until Sept. 30. 


Heston and Isleworth.—The recent electrical exhibition was 
visited by over 3,000 people. The electrical engineer (Mr. P. E. 
Rycroft) has been instructed to prepare specifications for the extension 
of the electricity plant at an estimated cost of £3,600, and to invite 
tenders. 


India.—Mr. J. W. Meares, electrical adviser to the Government 
of India, has prepared a Memorandum on the new Indian Electricity 
Bill, in which he says :— 


In regard to licences for electric traction only. the new Bill does not 
require that a licence shall be taken out for using electricity for tram- 
ways. To meet the case of tramways, a few additions are being made 
to a bill now under consideration to amend the Indian Tramways Act, 
1886. The tramway promoter must, however, give the notice and comply 
with the rules referred to in Part III. of the new Electricity Bill. 

Where the promoter of a tramway, the current for which is taken from a 
licensee under the new Bill, also becomes a licensee under that Bill, compli- 
cations may arise as to the option of purchase under the new Bill, but itis 
explained that the two component parts of the undertaking are legally 
Reparate entities. 

Neither the original nor the recurring periods at which compulsory 
purchase may be effected coincide in the new Bill and the general regula- 
tions of the Tramways Act of 1886, but the definitions of the term 
“ undertaking " are approximately the same in one respect—that they 
define the term in its most comprehensive sense. 

As it is considered desirable to encourage combinations of electricity 
supply and tramway undertakings, such combined undertakings may 
come into being under the Tramways Act and the new Electricity Bill at 
the same time. 

Difficulties may arise when the first option of purchase becomes due 
in the case of a combined electricity supply and traction undertaking 
for which the proprietors generate their own current, as the generating 
station is an essential part of each undertaking and can be purchased 
with either. 

Additional plant js being put in the new power house at Lahore for 
supplying electric power to the workshops of the North Western Rail- 
way at that place. 

Inquest.— An inquest was held on Tuesday last week into the death 
of William McKenzie, an electric pump attendant in a pit of the 
United Collieries (Ltd.) at Blackridge. Linlithgow. 

The evidence was to the effect that deceased had touched an electric 
cable. A fellow workman procured a pair of rubber gloves, with which the 
cable was pulled away. 

Mr. R. NE. SON. H.M. Electrical Inspector of Mines, said he thought 


McKenzie touched the cable at a faulty joint, and the shock caused his 
death, 
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Italy.—The Cia. Italo-Belga dei Trams Elettrici di Verona hare 
been authorised to construct and operate an electric tramway in 
Verona. 


Laundry Exhibition.—4An exhibition-of laundry machinery, &e., 
begins at the Royal Agricultural Hall, Islington, London, N., to- 
morrow (Saturday), remaining open the whole of the following week. 
The exhibition affords an opportunity for electrical engineers to 
make acquaintance with laundry representatives with a view to 
extending the electric drive and electric heating systems into this 
important industry. 


Leicester.— At the last meeting of the Corporation it was reported 
that the receipts from the sale of electric current during the past 
half-year were £14,726, and from the fittings’ department £140, a 
total of £14,866. 

The expenditure was £6,610, leaving a gross profit of £8,256. After 
paying £3,791 as interest and £4,344 sinking fund the net surplus for the 
half-year was £1,121. There had been a serious decrease in the units 
sold, but it was believed that they had now reached the bottom. The 
output was 104,201 units less than the previous year. The number of 
customers had increased by 228. 


Llandudno.—The Council have applied for a loan of £1,000 for 
cables, extensions, &c. 


L.C.C. Tramways.—The Highgate-hill tramway route which has 
just been converted to electric traction on the conduit system was 
opened for traffic on Friday. 


Luton.—!t has been decided to transfer out of the profits of the 
electricity undertaking for the past year £846. lls. 3d. in relief of 
rates. 


New Zealand.—H.M. Trade Commissioner in New Zealand states 
that a theatre is being built in Auckland and the builders intend to 
instal electric lighting plant which will be purchased in London. 


The builders’ name can be obtained at 73, Basinghall-street, London, 
E.C. | 


Public Building Ventilation.—The Royal Sanitary Institute have 
appointed Prof. H. Adams (Henry Adams & Son) and Dr. Louis C. 
Parkes as their representatives upon a joint committee which is 
being formed by the Institution of Heating and Ventilating Engineers 
to consider the question of legislation in connection with the ventil- 
tion of public buildings. 


Runcorn.—The Rural Council have assented to the applications 
of the Castner-Kellner Co. and Cox & Falk for provisional orders. 


Skelmorlie (N.B.)—The Board of Trade have granted a provisional 
electric lighting order to Dr. Philip and Mr. В. V. Farnham for 
Skelmorlie and district. 


Southampton.—The Electricity committee has adopted the follow- 
ing scale of charges for power :— | 

For 200 and 400 volts continuous-current supply, consumers having 4 
consumption of under 30 units per quarter, 3d. per unit, over 50 unt. 
2d. per unit. Sliding scale of charges for long hour users in any quarte 
when the units consumed per horse-power installed are less than 50. 2d. 
per unit, 51 to 100, 12d., 101 to 150, 1dd. ; 151 to 225, 14d. ; 226 to 300. 
Id.; 351 to 450, id. ; 451 and upwards, 2d. The price for back lighting 
is to be 31d. per unit for the first 50 units per quarter, and 24d. per umt 
for the units afterwards. It is now 31d. and 3d. This rate will include 
hotels and public houses. The charge for current for heating and cook- 
ing is to be reduced to $d. per unit. 

Venezuela. Dr. A. Aveledo and Messrs. A. Michaud and J. А. 
Mosquera have obtained a concession from the Minister of Public 
Works for the construction and working of an electric tramway from 
Agua de Maiz to Los Dos Caminos, with the right to extend 1o à 
point near the river Tócome. 


Village Lighting.—Lindsey County Council have granted perms: 
sion to the Withern Fishing & Estates (Ltd.) to erect poles on the 
main road at Withern, Louth, for carrying an overhead electric 
cable from the Withern Mills through the village, for supplying 
electricity to the village. 

Walthamstow.—Consumers of 300,000 units and over per M 
(or of 7,500 units and over per quarter) for power are to be charge 
at the rate of Id. per unit. 


Watford.—An agreement between the Watford and Due 
Councils in regard to the supply of electricity by Watford Counc! 
in the Bushey area has been sealed. | 


Willesden.—The new agreement with the North Metropolitan 
Electric Power Supply Cò. to supply electricity in bulk has beet 
approved by the Council. 


Wireless Telegraph Notes.—It is reported that the U.S. вот 
“ Desmoines "' is now off Monrovia (Liberia) engaged, along vith : 88 
U.S. scout cruiser “ Salem, in conducting a number of wire n 
experiments between Liberia and the United States. Efforts — 
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being made to complete communication between the African coast, 
both directly and through U.S. stations, with the new naval station 
at Brant Rock, Mass. 

A correspondent of the Manchester Guardian " states that he is 
in possession of information that the experiments being made in 
the wireless transmission of pictures are making excellent progress, 
and that it is hoped shortly to be able to telegraph pictures by this 
means between England and the Continent. 

From Vancouver information is to hand that the completion of 
the wireless station at Triangle Island enables all parts of the coast of 
British Columbia to be in wireless connection, except for a small 
part of the west coast, known as the Queen Charlottes. 

Worcester.—The City Council have adopted a recommendation 
of the City electrical engineer (Mr. C. M. Shaw) to substitut» 
incandescent electrie lamps for 44 gas lamps. 

They hive also decided to extend electric lighting. as adopted on 
Barbourne-road, to the remaining parts of the tramway routes. 


Workhouse Lighting.— Haslingden Guardians have received a 
report from their consulting engineers (Messrs. Copland and Cardin) 
in regard to the electric lighting of the workhouse buildings. 

Weymouth Corporation have offered to instal the electric light at 
the workhouse, and to supply current for £80 per annum for the 
first three years, with a reduction at the end of this period. 

A Local Government Board inquiry was held last week into the 
application of the South Dublin Guardians for sanction to borrow 
£3,000 for the electric lighting of the workhouse premises. 

Auckland Guardians have decided to wire the new infirmary. 


Worksop.— Sanction has been received to a loan of £1,500 for the 
electricity department. | | 


TRADE NOTES AND NOTICES. 


“THE ELECTRICIAN" ELECTRICAL TRADES’ 
DIRECTORY AND HANDBOOK.—The 1910 Edition 
of the Big Blue Book is NOW READY, price 1583., post 
free in the United Kingdom, 15s. gd. The volume 
brings a great mass of very valuable statistical and 
technical data quite up to date, and the Directorial 
Division has been thoroughly revised and amplified up 
to February 16th. 

All branches of Electrical Engineering and Industry 
are fully treated, and Electro-Financial matters receive 
every attention in the new volume, which aggregates 
more than 2,000 pages. The Directory Division is 
complete and thoroughly accurate, and has been com- 
pletely revised, The Big Blue Book contains more 
names of live electrical firms and persons than any 
other Directory published, and this notwithstanding 
that all mere lists of members of Societies and Institu- 
tions (so easily and cheaply available) are excluded, as 
unreliable and of little value for Manufacturers’ and 
Dealers’ purposes, The full set of valuable Statistical 
and Engineering Tables, &c., have been very carefully 
revised and extended, and are now issued in a handy 
form. These are included in the тото Big Blue Book, 
making it the most complete work of the kind ever 
published. 


TENDERS INVITED. 


LITTLEBOROUGH Urban District Council invite tenders for the 
supply and laying of h.t. feeder cables, 1.6. distributors, roadwork, 
&c., for private lighting. and transformer kiosk, with transformers 
and equipment and switchgear in substation. Copies of specifica- 
tion, forms of tender, &c., may be obtained from the clerk to the 
Council, Mr. Geo. H. Wild. The works are to be carried out in 

. accordance with plans and specifications, which may be seen at, 
but not obtained from, the offices of the consulting engineers, Messrs. 
Hawtayne & Zeden, 9, Queen-street-place, London, E.C., from whom 
further information can be obtained. "l'enders must be delivered to 
the Clerk to the Council, Council Offices, Littleborough, near Man- 
chester, by May 2. See also an advertisement. 

Tenders arc required by June 8, 1910, for the supply of six sections 
of common kattery switchboard and equipment jumper wire and 
cable to the Postmaster-General’s department in QUEENSLAND. 
Tender forms and specifications from the Commonwealth office, 72, 
Victoria-street, London, S.W. See an advertisement. 

Tenders are invited, up to May 18, for the supply of paper insulated 
lead-covered and brass ribbon taped cable to the Postmaster-General’s 


Department in QUEENSLAND. Tender forms and specifications 
from the Commonwealth Office, 72, Victoria-street, London, S.W. 
See advertisement. 

Tenders are also invited, up to May 17, for the supply of 1,010 
reinforced concrete telegraph poles to the Postmaster-General's 
Department in Victoria. Tender forms and specifications from the 
Commonwealth Office, 72, Victoria-street, London, S.W. See also an 
advertisement. 


ABERDARE District Council invite tenders for erection of generat- 
ing station, supply and erection of two high-speed reciprocating 
engines, direct coupled to а.-с. generators (200 kw. and 100 kw.), 
balancer booster, switchboard, steam and exhaust piping ; battery 
of accumulators (500 ampere-hours capacity) and cables, street work 
junction boxes, &c. Specifications, &c., from the clerk to the Council 
(Mr. Thos. Phillips. Drawings may be inspected at the offices of 
the consulting engineer, Mr. Stephen Sellon, 36, Victoria-street, 


London, S.W., and at the office of the Surveyor to the Council, Town 


Hal, Aberdare. "Tenders to Mr. Phillips by noon April 9. 

The Commissioners of H.M. Works and PuBLic BUILDINGS 
invite tenders, from manufacturers only, for the supply of metal 
filament lamps of British manufacture. Forms of tender, par- 
ticulars of quantities required, &c., from the Storekeeper, H.M. 
Office of Works, 12, Lambeth Palace-road, London, S.E. Tenders 
before 11 a.m. Friday April 8 to the Secretary, H.M. Office of 
Works, Storey’s-gate, London, S.W. 

WALTHAMSTOW Urban District Council invite tenders for the supply 
and erection of one feeder booster set, switchboard and accessories. 
Copies of specification, &c., from the electrical and tramways engi- 
neer (Mr. G. R. Spurr), Priory-avenue, Walthamstow. Tenders (by 
post only) to the clerk of the Council (Mr. C. Sydney Watson) by 
noon Friday April 22. 

MANCHESTER Tramways committee want tenders by 10 a. m. 
April 5 for supply of 4-cylinder engine and chassis for motor tower 
wagon. Forms, &c., from Mr. J. М. McElroy, 55, Piccadilly, 
Manchester. 

LoxpoN County Council require tenders by 11 a.m. April 20 for 
the electric lighting of Shelburne-road and Tarriano-avenue ele- 
mentary schools. Specifications, &c., from the Chief Engineer, 
Spring Gardens, S.W. 

The Commissioners of H.M. Works and Pusiic Воп.рімоѕ 
require tenders by lla.m. April 12 for erection of a telephone 
exchange at Wrexham. Forms from Н.М. Office of Works, London, 
S.W. 

CHORLTON Guardians require tenders by April 11 for the wiring, 
&c., of the Ins and Outs Homes. Specifications, &c., from 
Messrs. C. Clegg & Sons, 21, Spring-gardens, Manchester. 


Dover Harbour Board require tenders, from British manufacturers 
only, by April 16, for supply and erection of electric jib crane. Specifi- 
cation, &c., from Mr. M. Mowll, Harbour Board Offices, Dover. 


Tenders are invited for the supply to the Postmaster-General's 
Department, SOUTH AUSTRALIA, of 200 tubular iron or steel poles. 
Tender forms and specifications may be obtained at the Common- 
wealth Office, 72, Victoria-street, London, S.W. 

Tenders are also invited up to May 3, 1910, for the supply of sul- 
phate of copper to the Postmaster-General's department in all States 
of the COMMONWEALTH OF AUSTRALIA. Tender forms and specifica- 
tions from the Commonwealth office, 72, Victoria-street, London, S.W. 

LAUNCESTON (Tasmania) Council want tenders by 4 p.m. May 2 
for tramcar trucks and motor equipments. Specification, may be 
be seen at 73, Basinghall-street, London, E.C. 

The Administrateur der Godshuizen, 9, Gasthuisstraat, HERTOGEN- 
BOSCH (Holland) will open tenders at II a.m. April 19 for the 
installation of electric light and power plant, laying of cables, &c., 
plans, &c., on payment of £1. 

Pecs (Hungary) Municipality want tenders by noon June 6 for 
construction and working of an electric railway. Forms from the 
Pécs varos gazdasagi tanaksnokanak, Varosi Székhaz, Pécs. 


TENDERS RECEIVED AND ACCEPTED 

Walthamstow Council has accepted the following tenders for 
annual supplies :— 

W. T. Henley’s Telegraph Works Co., cables (subject to agreeing to a 
discount of 71 per cent.). compounds for glands, lead sleeves, &c. ; 
Liverpool Electric Cable Co., i.r. covered wires; Siemens Bros. & Co., 
workshop flexible cord and braided silk cord, pure rubber tape, jointing 
metal, fine solder and resin, Tantalum lamps, trembling bells and barrel 
pushes, Siemens carbons for flame arcs, &c.; British Electrical Trade 
Supply & Bitumen Co., box compound, Chatterton’s compound and 
pitch ; General Electric Co., soldering fluid, switches, china bridge fuses 
and ceiling roses, counterweight sets and dust shot, wood blocks, fuse 
wire, bell wire, Sinclair insulators, shackle rings, &c. ; Johnson & Phillips, 
putty; Chamberlain & Hookham erdinary meters and prepayment 
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meters; Ferranti Limited, ordinary and prepayment meters; Electrical | lerum & Co., spring catches for body ropes; T. Zwicker & Co.. coach 
Co., wattmeters and Nernst lamps; British Westinghouse Co., oils, | screws; F. G. King. shackles and bracket pins; Vacuum Oil Co., instru. 
switches, lamp-holders, cutouts, key switch holders, gear and pinion | ment oil; Slater & Co., register main springs; J. A. Newton & Co, 
wheels, armature coils, &c. : A. B. Gross & Co., graphite grease; Belliss | switches, metal rings and ironclad indicators; Ringdahl & Co., coin 
& Morcom, cylinder oil and crank chamber oil; Maxim Lamp Works, | attachments; Jas. Paton & Co., protector strips, telephone sets, keys. 
incandescent lamps, 8, 16 and 32 c.p., and traction lamps; Sunbeam | plugs, &c.; H. W. R. Sharp, battery boxes and counters: British * Ever 
Lamp Co., spherical incandescent lamps (32 c. p.), wall plugs, shades, | Ready Electrical Co., dry cells; Hipsley & Waddell, coin attachments: 
insulated hooks; British Thomson-Houston Co., traction lamps; Davis | Acme Bolt & Nut Co., bolts; Williams & Co., g.i. spindles ; J. W. Broom. 
Ele»trical Co., steel conduit and saddles (subject to approval of samples) ; | head, cord weights; Jas. Hardie & Co., porcelain bases ; C. Brownlow, 
R. F. Coulston, mutton cloths and white waste; F. Bird & Co., sponge | coal tar composition ; and W. E. Langley, wood sleeves. 
cloths, scrubbing brushes, &c.; Cresswell's Asbestos Co., packing tucks, Victoria.—Western Electric Co., switchboard cable; Lawrence & 
asbestos, plaited asbestos rubber core, &c.; J. Gibb & Co., blacklead | Hanson, lamps; С. Sweet, conduits; Stewarts & Lloyds, gal. piping; 
powder, graphite, emery cloth, glass papers, emery powder, &c. ; Witty | and Mills & Co., underground telephone conduits. 
& Wyatt, asbestos sheeting and cord, soda; Sloan Electrical Co., Con- All States.—British Insulated & Helsby Cables, German silver wir, 
radty arc lamp carbons for open and flame arcs; Ship Carbons (Ltd.), | copper wire; Chatterton's compound switchboards and copper tape 
carbons for enclosed arcs; J. W. Rowlands & Co., trolley heads, trolley | and binders; Western Electric Co., conduetor cords with connecting 
globes, rubber sleeves; Anti Attrition Metal Co., trolley wheels, brass | lugs, plugs and cord weights: Noyes Bros., porcelain insulators; E. 
terminals, gunmetal] castings; Brecknell, Munro & Rogers, rubber | Chappel, repairs to telegraph lines; Gibbs, Bright & Co., h.d. copper 
sleeves (2 in.), rubber cap and trolley broom; Imeson, Finch & Co., | wire; Hy. Williams, iron spindles; Dalgety & Co., porcelain insulators; 
controller fingers; Watlington & Co., steel wire; J. Baker & Co., steel | and Thornton & Watson, wood spindles for insulators. 
tyres; W. S. Fuller, soft iron castings: Wilson, Pearce & Co., brake | | 
blocks; T. Hill Jones, zinc rods, porous pots, glass jars and dry cells; BUSINESS NCTICES. 
British Insulated Helsby Cables, salammoniac and phosphor bronze. | . he 
Heston and Isleworth Council have accepted the following The partnership heretofore subsisting between Harold Hastings 
tenders for annual supplies :— diii and T. Charles Roberts under the style of Hastings, Roberts & Co. 
W. T. Henley's Telegraph Works Co., cables and wooden bridge | of Barcelona, has been determined as from Sept. 30 last. The busi- 
pieces; British Insulated & Helsby Cables, d.-p. fuse boxes, indiarubber | ness will be carried on in the füture by Mr. Hastings (under the style 
tape; General Electric Co., sal ammoniac, copper wire and tinned twin | of The Peninsular Engineering Co.), who will discharge all liabilities 
wire; W. Н. Willcox & Co., oils; Ferranti Limited and Mordey-Fricker | of the old firm. S 


Electric Meter Co., meters; Doulton & Co., troughing; W. Lucy & Co., Electrical Installations (Ltd.) have removed from Bassishaw 


service boxes: Maxim Lamp Works, electric lamps; and British Elec- : тй | « 
trical Trade Supply & Bitumen Co., cable laying and service box com- 1 , Basinghall-street, to 27, Martin s-lane, Cannon- street, E.C., 
naon. 


: pounds. 

Camberwell (London) Council has accepted the following tenders 
for the annual supply of electric lamps :— British Thomson-Houston 
Co., English make, plain, 100 volts and 200 volts, 8 and 16 c.p., 
53. 3d. per dozen; 32 c. p., 6s. 9d., frosted, 5s. 9d. and 7s. 6d. ; 
Pooley & Austin, Osrams, 100 volts, 16 and 32 c.p., 26s. 5d. per 
dozen. 

The General Electric Co. have obtained a contract for supply of 
Osram lamps to Wimbledon electricity department, which includes 
a large quantity of 200 and 300 c.p. lamps for street lighting. Success- 
ful experiments have been carried out with high candle-power 
Osram lamps for the street lighting at Wimbledon. 

Kingston-on-Thames Council have accepted the tender of the 
Craig Park Electric Cable Co. for half-mile of 0-1 square inch cable 
at £175. IIS. 2d., and for half-mile of 50 ampere l.t. cable at 
£124. 16s. 2d. 


Browett Lindley & Co. have a contract for à compound engine 
coupled to a Westinghouse generator for the Mount Elliott mine (N. 
Queensland), and the firm recently supplied three 436 н.р. engine» 
coupled to Siemens alternators for the Great Cobar mines (N.S.W.) 

Southampton Council have accepted the tender of Wm. Dibben at 
£21. 3s. 6d. for the annual supply of electric lamps to the water 
department. 

The General Electric Co. have obtained a contract for supply of 
Robertson lamps for Wimbledon electricity department for the 
ensuing 12 months. 

Woolwich (London) Council has accepted the tender of the 
Lancashire Dynamo: & Motor Co. at £63 for а 20 н.р. motor, and 
that of Wellman, Seaver & Head at £38. 10s. for switchgear. 


Huddersfield Council have accepted the tender of the British 


Patents Development,—The proprietors of patents Nos. 7,637 and 
7,642/1907, for Improvements in and relating to filaments for 
incandescent lamps,” desire to enter into arrangements for exploiting 
same in this country. Applications to Messrs. Haseltine, Lake 
& Co., 7 and 8, Southampton-buildings, Chancery-lane, London, W.C. 


Turbine Pump Patents for Sale.—The owner of eight patents for 
turbine pumps wishes to dispose of same, together with working 
drawings of standard sizes for high end low lifts and various duties. 


London Improvements Map.—From Mr. Edward Stanford, 12-14. 
Long-acre, London, W.C., we have received a new map of the 
Metropolitan railways, tramways and miscellaneous improvements 
for which notices have been deposited with the London County 
Council for the current Parliamentary Session. The price is 23. in 
sheet form, and 4s. 6d. mounted and in case. The scale of the map 
is I in. to the statute mile. 


New “Tantalum °° Focussing Lamp.—It hes been often remarked 
that the cnd-on candle power of the new metal filament lamps В 
decidedly weak whilst a good horizontal candle power is always 
maintained. Messrs. Siemens Bros. Dynamo Works, Tyssen-street. 

Dalston, London, N. E., makerso: the 
* 5 " Tantalum ” metal filament lamps, 


I | are placing on the market a new type 
] g of lamp which will be known 23 
f | 


tho“ Tantelum ” focussing lamp, 
É which hss an entirely new a 
А. { rangemcnt of filament by which 5 

A maximum спа-оп candle power 5 
| obtained. The spider on which 


Westinghouse Co. for transformers, and that of Ferranti Ltd. for Ore) 3 A. \ ix filament is wound is Bu 
switchboard extensions. Au 2 1 structed іп & conical shape Us 
* ұ ; f т. Ti ' . А ; Е he 
Dewsbury Council have accepted the tender of the British Westing- Nat 7L : i eer ee н e ut that 
house Co. for a mixed pressure turbine. i: ] р i к, $ E oi t pod evenly 
Hastings Council have accepted the tender of W. T. Glover & Co. V 7 except towards the an of the lemp 
for cables. E: ; where the light is not required. 
The tender of R. S. Blackburn has been accepted for wiring the ч Р These lamps are now being supp"! 
new Sunday Schools at Hebden Bridge. = Р for 100-130-volt circuits in 25 C. p. 
The contract for wiring the extensions of the Coventry Hospitals ыз sizes in spherical bulbs measuring 
has been secured by Burbury & Co. Hali size, approximately 75mm. diameter. 


They are especially suited for plac 
where it is desired to obtain a strong and even light without th 
cid of specie! reflectors and should prove useful for stage lun 
ceiling lighting and decorative purposes. They are listed at 38. cat 
and are of the same efficiency and durability as the ordinar? 
standerd type of '' Tantalum " lamps. In every particular 
new lamps cre precisely similar to the present Tantalum lampe 
which possess such an excellent reputation, the only difference being 
in the arrangement of the filament. 


Osram Lamps Survive the Fireman °ѕ Hose. There have been Е 
instances which go а long way to prove the robust nature ° 


Croydon Council have accepted the tender of Callender's Co., for 
12 months' supply of cables. 

Rochford (Essex) Guardians have accepted the tender of Rome & 
Bishop for a telephone installation for the Mental Ward. ` 


York Council have accepted the tender of the Selson Engineering 
Co. for tramway repairing plant at £348. 8s. 


Commonwealth Tenders..—The Postmaster-General’s Department 
have accepted the following tenders :— 

New South Wales.—British Insulated & Helsby Cables, common bat- 
tery party line telephones, rheostats, fuses, and cords, &c.; J. T. Jay, 
suspenders for gravity cells; A. Thomson & Son, c.i. brackets; Bal- 
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Osram filament now being supplied. The following eloquent testi- 
mony has just been received by the makers: 

At a fire which recently occurred on the premises of the Hertford 
Hardware Supply Co., Hertford, a number of Osram lamps were 
burning during the whole time the fire was in progress. These lamps, 
which were being run in pairs, were in the midst of the danger zone, and 
consequently came in for considerable rough usage. In the efforts made 


by the local fire brigade to extinguish the flames, the floor and ceiling of 
the shop where the fire occurred were flooded, and a hose pipe was on 
several occasions actually played upon the Osrams. Although the sur- 
roundings were badly damaged and burnt, Mr. J. M. Bowman, resident 
engineer of the electricity works, reports that the Osram lamps held out 
and are burning to-day as though nothing had happened. The illus- 
кан herewith has been reproduced from a photograph taken after the 
re. 

Tests on ** Metalik °° Lamps. In our issue for Dec. 3 last we 
published an abstract of a Paper by Mr. F. H. R. Lavender, in 
which were given some researches on different types of metal 
filament lamps. One of these types was the “ Metalik” 
lamp, made by Messrs. С. M. Boddy & Co., and the figures 
obtained we reproduce here, as a matter of interest. The lamps 
were divided into groups of six and run at various voltages, 


~ Candle Power. 


oQU 1000 1500 2000 2500 3000 
Hours. 


meanwhile being tested for life, efficiency, &c. The life results 
obtained with the Metalik lamps are shown in the following 
table and the accompanying curve. These are self-explanatory, 
but it may be mentioned that a lamp fractured at 1-970 and was 
re-welded. The alteration in candle-power at this point is clearly 
indicated. 


Lamp. Voltage. Life in hours. Lamp. Voltage. Life in hours. 


"m Da axis 3,000 iuis D... 1022. 5 850 
B дб DPE gis 8 E „ WEF jr 3,000 
E asses W 3,000 F 107.2 ... 3,000 


CATALOGUES, &c. 


" THE OVERALL " Cock.—Messrs. Jas. Baldwin & Co., of Keighley, 
have read a pamphlet giving details of this cock, which they claim is 
free from unequal expansion, and does not stick when opening or 
closing, moving freely and easily under pressure. 

HOUSEHOLD GEAR.— The electrical engineer, although as a general 
rule paying more attention to what may be called the larger branches 
of engineering, is often forced to take into account the domestic 
side as well. When he has to think about ranges, baths and 
suchlike domestic fittings he should provide himself with a catalogue 


recently issued by Messrs. Grey & Marten, of Southwark Bridge, 
London, in which details of all kinds of stoves, baths, house brass 
work, electric light fittings, small pumps and many other similar 
articles are given. 


BANKRUPTCIES, LIQUIDATIONS, &е. 

Wilfred Herbt. Durrant, electrical engineer, 53, Tonning-street 
Lowestoft, has been adjudicated bankrupt. 

The first meeting of creditors will take place on April 6 at 8, 
King-street, Norwich, and the public examination on May 3 at the 
Town Hall, Yarmouth. 

In the voluntary liquidation of Geo. Howarth & Co. (Ltd.) a first 
and final dividend of 5s. 3;d. in the £ is declared, payable at the 
office of the liquidator, Mr. A. Kirkham, 12, Acresfield, Bolton. 
The receipts have realised £2,659. 5s. 3d., and the dividend will 
require £1,051. 13s. 4d. 


COMPANIES’ MEETINGS AND REPORTS. 


AMERICAN TELEPHONE & TELEGRAPH CO.—The directors have 
decided to increase the capital from $300,000,000 to $500,000,000. The 
directors’ report states that at the end of 1909 the number of stations 
which constituted the Bell system in the United States was 5,142,692, an 
increase of 778,063 ; 1,508,790 of these were operated by local, co-opera- 
tive and rural independent companies or associations having sub-license 
or connection contracts. The total mileage of wire in use for exchange 
and toll service was 10,480,026 miles, of which 649,308 were added 
during the year. Including traffic over long-distance lines, but not 
including connecting companies, the daily average of toll connections 
was about 517,000, and of exchange connections about 19,925,000, 
against 463,000 and 18,5000,000 in 1908, the total daily average for 
1909 reaching 20,442,000, or at the rate of about 6,582,300,000 per year. 
The net revenue was $30,190,765.86, out of which were paid interest 
$7,095,377.34 and dividends $17,036,275.64. The balance ($6,059,112.88) 
shows an increase. r 

BATH ELECTRIC TRAMWAYS (LTD.)—The traffic receipts for the past 
year showed an improvement over the previous year of £1,740, while 
expenditure showed a decrease. After deducting charges for operation 
and administration the balance was £13,614, plus £2,493 brought for- 
ward, total £16,107. Interest absorbed £7,393. £1,000 has been set 
aside for sinking fund for debentures, and the preference dividend re- 
quires £3,750, leaving £3,964, which the directors carry forward. 


GUILDFORD ELECTRICITY SUPPLY CO. (LTD.)—At the meeting on Wed- 
nesday the directors reported that for the year ended December the gross 
receipts were £7,490. 4s., compared with £6,772. 12s. 14. for 1908. There 
was a balance on revenue account of £3,292. 6s. 5d. (after crediting 
depreciation fund with £1,000), compared with £3,168. 6s. 2d. After 
paying debenture interest, dividend on preference shares, and placing 
£500 to reserve, the'net balance was £1,004. 10s. The directors recom- 
mended an ordinary dividend of 5 per cent. (less tax) for the past year. 
The total capital expenditure is £58,969. 15s. 104. 


ISLE OF WIGHT ELECTRIC LIGHT & POWER CO. (LTD.) At the close of 
the year 1909 the equivalent of 98,997 8 c.p. lamps was connected, against 
94,905 in 1908. Including £293. 13s. 2d. forward, thejprofit amounted 
to £11,689. 2s. After paying interest (£4,967. 14s.) and preference divi- 
dend (£2,500), there remains £4,221. 8s. The directors recommend that 
£3,000 be placed to renewal fund, £1,000 to reserve and £100 to a reserve 
for bad and doubtful debts, leaving £121. 8s. to be carried forward. 

LYMINGTON ELECTRIC LIGHT & POWER CO. (LTD.)—Mr. K. Pulteney, 
who presided at the meeting last week, said the total connections had 
increased from the equivalent of 17,238 to 17,843 8 c.p. lamps. Including 
£129. 17s. 2d. brought in, the amount available was £1,731. 12s. 8d. 
Interest required £572. 7s. 6d. The directors recommended payment of the 
preference dividend. They regretted they were losing the services of 
their engineer and secretary (Mr. Glynn Salter), for during the eight years 
he had managed their undertaking considerable progress had been made. 


NORTH OP SCOTLAND ELECTRIC LIGHT & POWER CO.(LTD.)—The 
directors' report for 1909 states that satisfactory progress has been made. 
The gross profit, including £1 brought forward, is £4,107, and after meet- 
ing interest on debentures and loans (£1,876) and writing off £406 for 
loss on free wiring and motors dismantled, balance of cost of street 
lighting alterations and depreciation on meters, &c., there remains 
£1,825. Itis proposed to carry £1,600 to renewal reserve and the balance 
(£225) forward. 

SLOUGH & DATCHET ELECTRIC SUPPLY CO. (LTD.) The directors’ re- 
port for 1909 states that capital expenditure was increased by £1,800. 10s., 
bringing the total to £48,402. 14s. 5d. The equivalent of 1,149 additional 
lamps of 8 c.p. was connected last year. The lamps and motors con- 
nected at the end of each years’ working were equivalent to the following 
numbers of 8 c.p. lamps: At Dec. 31, 1903, 3,126; 1905, 8,605; 1907, 
13,072; 1909, 16,380. The net profit available for distribution is 
£3,834. 16s. 4d., compared with £3,161 at Dec., 1908. Units sold during 
the year were 335,983 (against 368,778). A dividend of 4 per cent., less 
tax, has been declared. 

UNDERGROUND ELECTRIC RAILWAYS CO. OF LONDON (LTD.) The 
directors' report for the half-year ended December shows net revenue 
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from investments and properties (including general interest), after deduct- 
ing general expenses, £82,359. 14s. 8d. ; net income from operation of 
power house, £40,241. 4s. 3d. ; interest on £775,000 44 per cent. power 
house debentures to Oct. 1, 1909 (date of redemption), was £8,718. 15s. ; 
interest on £1,000,000 4 per cent. first power house debentures from 
Oct. 1 to Dec. 31, 1909, and proportion of commission, discount and ex- 
penses incurred in connection with the issue, required £10,435, leaving 
surplus from power house £21,087. 9s. За. Service of £1,000,000 5 percent. 
prior lien bonds required £26,457. 11s. 4d. ; service of £2,818,700 41 per 
cent. bonds of 1933, £67,120. 5s. 10d. ; and payment under guarantee on 
Metropolitan District Railway assented extension preference stock was 
£9,403. 12s. 10d., leaving surplus over half-yearly charges £465. 13s. 11d., 
which has been placed to a reserve applied in reduction of accumulated 
revenue deficiencies. Income from investments for the six months shows 
an increase of £25,009. 198. Id., or about 45 per cent. over that for the 
corresponding half of 1908. The directors believe the sum of £160,000 
due by the estate of the late Mr. C. T. Yerkes in respect of unpaid calls 
will be paid in full, with interest at 5 per cent. per annum from date of 
respective calls. The traffic of the railway companies in which the com- 
pany is interested is increasing satisfactorily, and summaries of the re- 
ceipts of these companies and of the London United Tramways accom- 
pany the report. Electric power continues to be furnished to the Baker- 
street & Waterloo, the Great Northern, Piccadilly & Brompton, the 
Charing Cross, Euston & Hampstead. and the Metropolitan. District 
Companies, as well as to a section of the London United Tramways. The 
net output of electric energy from the power house during the half-year 
was 62,005,000 kw.-hours. 

VICKERS, SONS & MAXIM (LTD.)—At the meeting last week the chair- 
man (Mr. Albert Vickers) said that, taken as a whole, last year was little, 
if any, better than its predecessor in the matter of general trade, and 
they might well congratulate themselves that, under the circumstances, 
they had done so well. They had secured substantial orders of a satis- 
factory nature, but the greater part of those orders were still in progress 
at the close of the year, and did not contribute to the profits. The orders 
in hand reached a higher amount than had ever been reached at апу 
given moment in the history of the company. 

WEST INDIA ELECTRIC СО. Тһе report submitted to the recent meet- 
ing of this company (which owns the electric tramways at. Kingston, 
Jamaica) states that the gross earnings for the year ended Dec. 31 were 
$236,065.15, working and maintenance costs $114,944.25, fixed charges 
$49,236.04, and net profit $71,884.86. Surplus account has been 
debited with four dividends, each of 11 per cent., and the balance at 
credit of surplus account is $292,000. 


WESTERN UNION TELEGRAPH CO.— The report for the quarter;ending 
March 31 states that at Oct. 1, 1909, there was a surplus of $18,017,998.86, 
and the net revenues for the Uus ended Dec. 31 were $1,747,199.77. 
.Appropriating for dividend of 4 per cent., paid Jan. 15, 1910, $747,639. 
and for interest on bonded debt $433,062.50, left surplus Dec. 31 
$18,584,497.13. The net revenues of the quarter ending March 31, based 
upon nearly completed returns for January, partial returns for February, 
and estimating the business for March, will be about $1,750,000. Interest 
on bonded debt requires $433,062.50, and dividend of 1 per cent. about 
$747,697.50, leaving a surplus of 819, 153,737.13. 

WILLANS & ROBINSON (LTD.)—The directors’ report for the half-yeal 
to Dec. 31 last shows that, after writing off £4,245. 158. За. as 
depreciation, and after paying £4,263. 11s. 6d. as interest on debenture 
stock, the result of the past half-year’s trading shows a loss of 
£8,282. 7s. 3d. Deducting £1,015. 4s. 9d., the sum carried forward, there 
remains £7,267. 2s. 6d. now standing to debit. of profit and loss account. 
It is not possible to pay any dividend on the preference shares for the 
half-year or to meet the charge for interest on and redemption of the 
funding certificates. "The total amount of the arrears of preference 
dividend is thus brought up to £14,999. 17s. and of interest on funding 
certificates to £1,562. 12s. 7d. Debenture stock to the amount of £20,939 
has been redeemed during the half-year out of the proceeds of the fire 
insurance fund. This has been purchased at a discount, and the profits 
on the transaction (£4.545. 4s. 4d.) and interest on the remaining fire fund 
securities (£347. 12s. 8d.) have been added to reserve, bringing it up to 
£67,522. 8s. Id. Against this total has to be set £15,000, cost of the law- 
suit referred to in the previous report, and the directors propose that a 
further £10,000, to meet certain outstanding liabilities, be also set against 
reserve, reducing its amount to £42,522. 88. Id. In the valuation of 
materials and stores a special sum of £1,729. 15s. 4d. has been written off 
the value of obsolete or little used stock during the half-vear, reducing 
by that amount the gross profit carried to credit of profit and loss account. 
The process of special reduction in the re-valuation of stocks has been in 
operation for many years past, and even during the last half-year of 
bad trade it has not been considered desirable to suspend its operation. 
The state of trade throughout 1909 was bad. It has been impossible to 
secure a sufficient volume of work to keep the shops fully employed, and 
the prices obtainable have been unsatisfactory. Some of the recently 
adopted lines of manufactures are now beginning to bring in orders. and 
with an adequate supply of work, and the more reasonable level of prices 
which an improvement in trade, when it comes, will bring, should enable 
good profits again to be earned. It has been decided to recommend the 
election of Mr. Frederie R. Davenport as an additional director. Mr. 
Davenport will give the whole of his time to the service of the Company, 
and it is intended that he shall act as assistant managing director, more 
especially in charge of the commercial part of the business. By the 
appointment of Mr. Davenport the directors expect to effect a substantial 
improvement in the position and operations of the business, and they 
consider that under these altered conditions it is desirable to leave the 
election of a chairman in abeyance. 


| 


WINDSOR ELECTRICALINSTALLATION СО. (LTD.)-- The directors’ report 
for 1909 states that capital expenditure during the year was £342. 12s. 9d.. 
making the total £85,111. 12s. 2d. The profit for the year (including 
£547. 2s. 7d. brought forward) was £5,526. 19s. 2d. The directors re- 
commend a dividend of 4 per cent. (less tax) on the ordinary shares z 
£421. 7s. 4d. is carried forward. During the year 1,959 (equivalent) 
8 c.p. lamps were connected, making the total 45,872. 


NEW COMPANIES, MORTGAGES AND CHARGES, &c. 


NEW COMPANIES. 


BEDFORD & CO. (CARDIFF) (LTD.) (108,525.)—Reg. March 22, capital 
£1,000 in £1 shares, to take over the business of an electrical engi- 
neer, &c., carried on by C. E. Bedford at Cardiff as Bedford & Co. 
Private company. First directors, C. E. Bedford and C. tiodíree.: 


FELGATE INSTALLATION CO. (LTD. (108, 535.) - Reg. March 22, 
capital £1,000 in 100 deferred shares of 1з. each and 995 ordinary 
shares of £1 each, to carrv on the business of electricians, mechanical 
engineers, suppliers of electricity, &c. Private company. First direc- 
tors are B. P. Gibbons and S. J. Cook. Reg. office, Broadway- 
buildings, Reading. 

PONTELEC WELDING PATENTS (LTD.) (107, 955.) — Reg. March 4, 
capital £30,000 in £1 shares (10,000 7 per cent. cum. pref.), to acquire 
and turn to account any invention relating to electric welding of 
metals or any apparatus and machinery therefor, und to adopt an 
agreement with the Universal Electric Welding Co., of America, L. S. 
Lachman, E. B. Koopman and H. Lachman. Private company. First 
directors, C. V. Pugh and A. Н, Gibson (pref. directors) and E. B. 
Koopman and S. J. Field (ordinary directors). 


R. J. RODD (LTD.) (107,936)—Rer. March 4, capital £1,000 in £1 
shares, to carry on business as electricians, mechanical engineers, pro- 
ducers of electricity, &c. Private company. 


RUSSIAN MUNICIPAL & INDUSTRIAL CO. (LTD.) (103, 350.) — Reg. 
March 22, capital £25,000 in 22,500 preferred ordinary shares of £1 
each and 50,000 deferred ordinary shares of 1s. each, to take over а 
concession granted to M. Chosidow by the Council of Oremburg, and 
to carry on the business of contractors, builders, engineers, railway 
and tramway constructors, electricians, &c. Private company. First 
directors, W. de Kowalewsky, Prof. M. Dawuor-Zapolsky, S. Gold- 
berg, M. Chosidow and D. Struyf. Reg. otlice, 5, New London-street, 
London, Е.С. 

STIRLING & CO. (LTD.) (108,445.) — Reg. March 24, capital £5,000 in 
4,500 preference shares of £1 each and 10,000 ordinar y shares of 1s. 
each, to carry on the business of engineers, manufacturers’ agents, 
shippers and exporters of machinery, electricians, &c. Private com- 
pany. First directors are J. Stirling and P. M. Stirling. 

SURFACING MACHINERY (LTD.) (108,229.)—Reg. March 17, capital 
£10,C00 in £1 shares (7,£00 preferred), to acquire and turn to account 
ü patent owned by G. H. Alexander and C. J. Morehouse for an inven- 
tion relating to improvements in the manufacture of electric rotary 


floor surfacing, scrubbing and polishing machines, &c. Private 
company. Rey. office, 14, Lower Essex- street, Birmingham. 
MORTGAGES AND CHARGES. 
HOLSWORTHY GAS & ELECTRIC SUPPLY CO. (LTD.) — Debenture dated 


March 11, 1910, to secure £1,000, and mortgage of even date, as col- 
lateral security thereto, charged on (1) the company's undertaking 
and assets, including any uncalled capital, and (2) land and buildings 
at Holsworthy, Devon. Holder, W. Harris. 


W. P. THEERMANN & CO. (LTD.)— Particulars of £1,000 debentures, 
created March 17, have been filed, the whole amount being now issued. 
Property charged, company’s undertaking and property, present and 
future, including uncalled capital. No trustees. 


ага AND MANAGER. 

GEARY, ADAMS & (LTD.)— Notice of appointment of E. Т. 
Parker, 59, Bescot, Walsall, us receiver and/or manager, on Mar. 18, 
1910, under powers contained in debentures dated Feb. 1, 1910, has 
been filed. 


CITY NOTES. 


— lima 


MEMORANDA (March 31).—Bank rato 4 per cent. (since February 17, 


1910). Price of silver, 2414. per oz. Consols 81—81} for money, 
and 814-814 for account. Consols Pay Day, April 6; Stock and 
Shares Continuation Days, April 13 and 27 ; Ticket Days, April 14 


and 28; Pay Days, April 1 aud 15; Mining Shares Carry Over Day, 
April 12. 

Prices or METALS (London).—Copper, cash, 58x ; 
593. Lead, English, 151—152; foreign, cash, 15; three months, 
15%; Spelter, cash, 23. Tin, "English, 150—152 ; foreign, cash, 
150%; three months, 1523. Iron, Cleveland, cash, 50/74, and three 
months, 52/73. Magnet Steel, £55. 


DEMERARA ELECTRIC CO.— The past year’s income was $135,377.56 
(increase $8,362.02) and operating expenses were 53:59 per cent. of the 
income, compared with 55:79 per cent. in the previous year. 

SHAWINIGAN WATER & POWER CO.—4 dividend of 1 per cent. has been 
declared for the quarter ended March 31. 


three months, 
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ELECTRIC TRAMWAY AND RAILWAY TRAFFIC ELECTRICAL COMPANIES’ SHARE LIST. 


RECEIPTS. 7 — — — pres i Rum р 

t Div NAME. ‘Wed, en сант. Отповио 4 Pars 
IVI- : ' „ |PER CENT. AYS 

iie Week 3 |inc.or Dec — DEND Mar.30.|Ymipgo, Dux. |то Mar. 30. 

ended. 8 Amount. Jae or Dec. ix High-| Low 

; Ё E Elec Supply. E . d. est. est. 
M 18 224 2378 | + 5/0 | Bournemouth & Poole Elec. Sup. Ord. ....| 9—9} |6 2 6| Mar, Sep 9i| .. 

Airdrie „ 0 % % „%%% 6 % % „% 6 6 „ „ 66 „6 Ar. 43 1 + 515.822 4/6 Do. 44 per Cent. Cum. Pref ll .. xs 9{—э 4 12 0 Feb, Aug ee ee 
Anglo-Argentine 655 5 2 „ 6 66 » A ,63 + ' 92 + 6/0 Do. 6 at Cent. Cum. Second Pref. PNE A TG 91—1 5 17 0 eb, Aug 101 =» 
Ayr Corporation ..... " 3 RS MS T St. 43% | Do r Cent. Deb. Stock (red.) . ... 102—105 | 4 5 6| Jan, Juy | -. | .. 
Baker St. са Waterloo Ry.. ” 18 Ne Fi 155 t 2/0 Bromley 3 Kano El. Lt. & Power Shares.. 4—44 | 5 15 9 April, Ось | ·. ee 
ey 66 %%% %%% % %%% „%6„%%6„% » 18 i + 2407 + St. 4% Do Do. Ist Debs... 91 —94 4 15 9 May, Nov oe ee 
Barrow... : it ” T ' + 4/6 | Brompton & Kensington Elec. Sup, Ord. ..| 71 6 1 6!March....| ef .. 
Bath Electric Trams, Ltd...) „ 23 66l | + 1,932 |+ 3/6 | Do. 7 per Cent. Рге{................... 71—71 |410 0 Маг, Ѕер | .. | .. 
Birmingham Corporation ..| „ 26 6.643 | + Sos BS 4% | Central Elec. Sup. Co. 4% Guar. Deb. Stock 99 —102 3 18 6 | June, Dec 1011 

irmingham & Midland....| „ 21 t 5 2/6 |tCharing Cross (W. End & City) El. Sup. Со) 4—4} |511 O| Feb Aug | 41) 47. 
Blackburn Corporation ....| , 2 E B 54,996 |— 2/3 4 per Cent. Frei. 441—4$ |417 6 Feb., Aug . 
Blackpool and d. „ 26 3 PE St. 4% | Do. 4 per Cent. Deb. Stock (red.) ......| 97 —100| 4 0 О | Jan, July : 

‚ Blackp'l St. Anne’s& Lytham о» 2 5 855 + 125212 H 43% | Do. 4} per Cent. Deb. Stock (red.) ....:.| 10t —103 4 7 6 бе aes 
Bolton Corporation........ Feb. 25 2.778 а 21386 |+ 2/3 | „Оо. City Undertaking 44% Cum. Pre 33-43 5 3 0 em july 
Вотбау ..........,..... Ma 23 1418 82 981 + 2/6 tChelsea Electric Supply Ord............... 3}—4 512 0 arch . | ё 
Bournemouth Corporation. .| Mar 5 243727 4 4% | Do. 4j per Cent. Deb. Stock (red) 99 —102|4 8 O| June, Dec :. 
Bradford Corporation. .... „ 19 18 ^ 8 540 F | City of London Electric Lighting Ord. ....| 113—128 | 5 10 0 | Feb, Aug |!2% 12% 

. Brighton Corporation ee ews » 27 ‚03 + 2 , + 6/0 .Do. 6 рег Cent. Cum. Pref. .....:...... 121—131 410 © ]ап, July 2% I: 
Bristol Trams & Carriage .. „ 35 | 5497] + $2033 |t 5% Do. 5 сри Cent. Deb. Stock (red.)........ 121 —125 4 0 0 june, Dec | 124 |. .. 
Burnley Corporation "III Т 26 1,632 + 15,439 + 4 $, Do. Cent. 2nd Deb. Stock (red. ү 480 an, July ЖЕ : 

,, Burton СогрогаЧоп ->...< „ „ / county ot Durham Elec, P. D. Ord. . E pri Ot 

Bury Corporation ........ " 25 ds oed t 631.840 T 5% Do. 5 per Cent. non Cum. Pref. ........ 7 8 0 April, Oct А > 

'. , Calcutta Tramways Co.. ” R37, T RA + 90 County of London Elec. Supply Ord. ss... 6 0 6| Feb, Aug Ri a 
Camborne-Redruth ...... „ 26 114 | + 1,20 |- Do. 6 рег Cent. Cum. Pref. ............ 5 8 0| Mar, Se Ms ee 
Cardiff Corporation E ; P 4% | Do. 4j per Cent. Deb Stock (red) ...... 4 5 0| Ја july 10511 
Сауе аакка ган „ 18 728 + VEA + у % Do. Second Deb. $їосК................ 4 7 О | May, 102 | 10:ф 
Central London Railway ..| , 26 | 4,730 | — ie 20 Folkestone Electricity Supply Co. Ord. .... 5 12 6 | April, Oct | -- | .. 
Charing C. Euston & H' 21685 „ 26) 3, Ed 49,710 |— 2/6 Do. 5 рег Cent. Cum. Prei s. 4 13 0 | Mar, Sept A 
Chatham & Dist. Lt. Rys. ..| „ 24| 737 + auos IT / „Do. 44 Ist Deb. Stock (red) . e 412 0| Feb Aus 
City & South London Rly...| „ 27 3,000 = E ri 4/0 Hove Electric Lighting Ord............ e 5 9 0 | April, Oct is 
City of Birmingham ...... „ 18 , c , 4/0 |tKensington & Knights na free G оеесеа 5 6 8 Feb, Aug s 
Colchester Corporation n 23 154 + 1,845 + 69: Do. per Cent. Ist Pref .............. 418 O Jan, July v2 "n 
Cork Electric Trams Co..... » 24 437 | + 5,106 + 49 Do. 4 per Cent. Deb. Stock (red.) 436 ne В эз, 
Croydon Corporation ...... » 18 1,505 | + P EC T 4% Kensington & Kngtbg & Notting Hill 
Devonport & Dist. Trams .. » 18 363 | + ; + 0 Co. (Joint Station) 40% Deb. Stock (red.) . 3 19 O | April, Oct А ТР 
8 Corporation ........ „ 26 225 10,447 |- 33% Kent Elec. Power Coo. 5 3 6| Jan]uy | «| .. 

Dublin & Lucan Railway ee Г) 25 127 + E. ‚220 те 1 ^ tLondon Electric Supply Ord. o 4 10 0 ar, art sa o 
Dublin United „ 25| 4,701 | — 59,347 |+ eel ee er оа ОНИ $1 & Mi nass 
Dudley-Stourbridge ...... » 18 i 9 + 5295 E 4% | Do. 4perCent. Ist Mort. Deb .......... 440 jan. J July ced. aes 
Dundee Corporation ...... n 23 155 | + 51330 |+ 2/6 |tMetropolitan Electric Sup. Ord. .......... 5 о O| Арі Ос) 433 
East Ham Council ........ „ 26 1, + 35 + 2/3 Do. 4j per Cent. Cum. Prei. 410 0 jan. July MC ЕЕ 
Exeter Cor ration — зө о» » 25 28l | 4- 9379 t . | 449 Do. 44 per Cent. Deb. Stock 1st Mort.... 440 une, Dec E 
Gateshead & Dist. Trams. „„ 18 957 | t 3 = 3 ф Do. 31 rer Cent. Mort. Deb. Stock (red.) 41 6 Tan July “| o 
Glasgow Corporation ...... „ * 419? | Midland Elec. Corp. for P. D. Ist Mort. Deb. 411 6| June, Dee. 
Glossop Тгатѕ............ г "m T 44% | Newcastle & Dist. Elec. Ltg. 4% per Cent. Deb. 5 2 6 Jan, Juy ..| .. 
Gravesend-Northfleet...... » 18 180 | + 2,003 + °| Newcastle Elec. Supply Ord аА eb, Aung 
Great Northern & City Rly..| , 25 1,329 | — 18388. |-- 5% | Do. 5 рег Cent. non Cum. Pref. ........ 5 0 o Feb, aug 
Gt. Northern, Piccadilly, &c. » 26 5,409 | — 73,250 + nc 'Do. 4} per Cent. Ist Mort. Deb. ........ 476 Jan, July n Ks 
Greenock & Port Glasgow .. » 18 545 | + 5,437 |+ 5% ?! North Metro. Elec. Power Sup. 5 Morts... 4193 0 AA 113 
Hartlepool Tramways „ 18 196 | + 2185 |+ 9/0 |tNotting Hill Electric Ота................. 5 17 6 | March . К 
Hapus eer ОҢУ Л ELIT 6 | 4% |tOxford Electric Ord. S | 5 4 0 | March Bi 
Hong Kong ........ e| » 26 | $8,868 + ео ы 400 per Cent. Deb. Stoc... 42 6| Jan July | ~... 
Huddersfield Согра. >... T Ў 5/9 | St James & Pall Mall Elec Ог4........... 511 0| Feb, Aung 
Hull Corporation „ 26 2.700 + 135,372 |+ oe | Dx T pa 8 416 9| Fe Au | 71 
[ford District Council. . : od : 8 33% | Do. 3} per Cent. Deb. Stock (red.) ...... 319 6 dam July | «| .. 
еп District Council .. : P * ° | Smithfield Markets e m: Ord MEN e ebd. TE ЖО 
pswich Corporation ......| „ 26 403 | + 19,999 i+ 4/0 South London Electric Supply Ord......... 6 O Oj Arr. к, ee 
Isle of Thanet a waa BEA Н 5% | Do. 5% Ist Mort. а 417 6 UU| 1024] 102 
BITOW e WAR EAS e sej » 18 oS m 51 t 0/6 | South Metrop'n Elec. Lt & rower Ord. .... 414 0 » . 
eighley Corporation. „ 24 159 + 5,515 |+ 0/83 |t Do. 7 per Cent. Cum. Pref. ............ 5 13 € eb, Aug a au 
Kidderminster & District ..| , 18 ОАЕ ат €82 + 4497 | Do. 44 Ist Deb. Stock (red.) 4 7 ©, April, Oct |... | i 
Kilmarnock Corporation » 26 137 | + 8 2/6 Urban Electric Supply Ord. .......... $us " April, Oct % 
Lanarkshire Trams Co. ....| „ 24 | 1,292 | + 15,669 | 2/6 | Do. 58 per Cent. Cum. Pret. 2.20052 orn pril, Oct ed es 
Lancashire United ........ 5s 23 1,139 | — 1525 + . | 419 Do. 4} per Cent. Ist Mort. Deb. ........ 5 10 0 April, Oct 18 
e dos . i 35 2 s id 343/994 ү 6 Westminster Elec. Sup. is 7 . 5 10 0 ar, Sept Ў 
Leicester Corporation...... V a 2290 Н 20010 r 2/3 | Do. 44 per Cent. Cum. Pref.. 44 Jan, July 
Leith Corporation ........ i i . 
Lincoln Corporation ...... » 26 130 | + 6,274 |+ Electric Railways and Tramways. 
Liverpool Corporation .... „ 19 | 11,027 | + 117,973 |+ 4% | Baker St. & Waterloo 4% Perp. Deb. Stock 96 —98 |4 2 0 Jan, July | 974| 96 
Liverpool Overhead Rly. . м 27 1,245 — 623 |— .. | Bath Elec. Trams Pref. Ord............... 1—i E pril.. . ae 

i Lisngueno T Re „ 49 1 + 2,002 |+ 0/6 | Do. SperCent. Cum. Pref. ............ %—} |7 40 Len, July - 

London County Council. „ 12 40,00 | + 1,859,341 |+ % Do. 41 Ist Mort. Deb. Stock (red.)}...... 84 —88 5 2 О April, Oct | 85 | 844 
London United .......... „ 26| ©6247 + 65,432 | ^ | B'ham & Midland Trams 44 Ist Deb. Stock. 83 —86 5 S 6 | Jan, July - 
Lowestoft .............. » 26 149 | t 3,872 |+ о; Bristol Tramways & Carriage Ord. ааъ 21—8t 7 5 6 eb, Aug К 6% 
Maidstone Corporation ....| „ 2 177 + 8,959 |- 4% | Do. Cum. Pref. (fully paid) 1—8 5 00 is s 
Manchester Corporation. „ 26 | 15,827 | + 768,039 |+ 4% | Do. 4 рег Cent. Debs. s 100 —101 | 3 19 0 | Feb, Aug A 
Mersey Railway .......... „ 26| 194| — 735 |+ .. | British Electric Traction Ord. ............ | —li " une, Dec | Ist) 1% 
Merthyr _................ » 18 181 | — 2012 |- 3/0 | Do. 6perCent. Cum. Pref. ............ 3—3} | 811 6| Feb, Aug e 
Metropolitan Dist. Rallway-| » 26 10,303 | + 123,836 |+ 5% | Do. SCent. Perpetual Debs............. 90 —93 |5 7 6 April, Oct| 93' 914 
Metropolitan Elec. Trams . „ 18| 68 + 71,044 |+ 44% | Do. 4 per Cent. 2nd Deb. Stock. €8 —72 | 6 5 0 | May, Nov 70% К 
Middleton .............. „ 18 267 | — 2,816 |— 3% | Central London Ordinary Stock .......... 7 —72 |5 4 6| Feb, Aug 703' 70} 
Nelson Corporation........ „ 29 190 | + 7,063 |t 49% | Do. 4 рег Cent. Pref. Stock... 55—87 |412 0 | Feb, Au 
Newcastle-on-Tyne Corp.. , 26) 3,821 | + BM 9, | Do. Deferred Stock .................. 53 —55 |312 O | Feb. .. e 
Newport (Mon.) .......... » 26 649 | + 33,695 . 49; Do. 4 рег Cent. ОеЬз.................. 100 —102 3 18 O | Jan, July 1014, T 
Northampton Corporation..| „ 25 435 | + 24,592 |+ 4%? | Charing X, Euston & Hmpstd Per. Озь Stk 96 —93 4 2 O| Jan, July | 98! 963 
Oldham, Ashton & Hyde .. » 18 908 | + 5,490 — 2/6 City of Birmingham Trams, 5 % Cam. Pref, 44—54 | 417 5 pril, Oct] .. - 
Oldham Corporation » 25 855 | + 91,794 |+ 4% | Do. 4 рег Cent. Ist Mort. Debs. ........ 99.—-103 | 3 17 6 | April, Oct} .. | .. 
Perth (N. B.) Corporation , 23 139 | + 6893 |t 11% | City & South London Rly. Con. Ord. ..| 32 6 1115] Feb, Aug | 32: 31} 
Perth (W. A) Elec. Trams. , 25 1,908 | + 19,080 |+ % | Do. 5 per cent. Perp. Pref. (1891) ...... 106 —108 | 4 12 6 | Feb, Aug ; - 
Peterborough ...... КИТИ » 18 95 | — 1.0083 |+ 5% | Do. (1896) оос оао аА Panes 102 —105 | 4 15 0 Feb, Aus 
Portsmouth Corporation. „ 26) 1,937 + 103,453 | + OF bBo, rer se к а 109 —103 | 4 17 19 | Feb, Aus 
Potteries ...... pis » 18 1,689 ‘ 18,542 |+ 5°, | Do. (1993)_.......................... 99 —102 | 4+4 '8 0 eb, Aug T i 
Preston Corporation » 23 641 | — 8,425 |+ 49, | Do. 4 per Cent. Perpetual Debs......... 100 —102|3 18 O | May, Nov | .. es 
Rotherham Corporation. „„ 24 590 | — 30,201 — 6/0 | Dublin United Trams, 6 per Cent. Pref..... 13 —14 |4 5 9 | Feb, Aue Ru ues 
Rothesay ...... — — » 18 43 ; 463 |+ .. | Gateshead and District Trams Ord......... "iy E sa ie ass 
Salford Corporation ...... „ 28) 5487 | + 1,276 235,025 |— .. | Gt. Northern & City Rly. Pref. Ord. (4%) =al .. | Feb, Aus 
Sheern es „ 18 — 446 — 4/0 | G. Northern, Picc. & Brompton 4% С. Pf. 8 —8} Ж, Feb. Aug А vx 
Sheffield Corporation ...... » 27 9,922 | t 5,922 |+ о, | Do. 4 per Cent. Deb. Stock ............ 96 —98 |4 2 O lan, July ? "e 
Singapore Trams.......... „ 26 | $9,865 | + $118,156 |+ Hastings & District Elec. Trams, 6% C. P. 1 —14 .. [Mar Sept 
South Metropolitan........ „ 18 697! + 7.632 |4 4% | Do. 4ł Deb. Stock q 74 —79 |514 O | April, Oct | .. | .. 
South Ѕіайѕ.............. » H 775 | + 8,552 |+ 6% | Imperial Tramways Ord. ................ 34—44 | 5:3 6 Mar, Sept - © 
Southend Corporation. „ 23 390 | + 25910 |+ 6% | tDo. 6 per Cent. Рге!................... 44—5 | 6 00 Mar Sept 
Southport Tramways ...... » 13 231 | + 2.396 |+ 41% | Do. 43 per Cent. ОеЬз................. 70 —72 6 5 О! Jan, July ej oe 
Stalyb dge Муде JERS.) <w: 22.4 096] T 36298 |— 1% | 1. of Thanet E. Т. & Lt. S per Gent. Pref. | EHI 4 12 0| Mar Sept | cl] X 
Sunderland Corporation.. „ 227 1,077 | + 97501 |— 4% Do. 4 per Cent. Deb. Stock ............ 6 3 0 Jan, July a M 
Sunderland District ...... » 43 359 | — 8,394 |— 5/6 | Lanarkshire Tramways .................. 91—10 |6 0 0 eb Aug | .. | oe 
Swansea Tram „ 18 944 | + 10,420 |+ 5% | Lancs. Utd. Trams, 5% Prior Lien Deb. Stk. 861—884 | 513 0 | ‘an. July | 87} .. 
Swindon Corporation ...... ** D .. | London United Trams, 5% Cum. Pref. ....| 21—3l " Jan, ушу 34 3 
Taunton ....... "i » 18 37 + 425 |+ 4% | Do. 4 рег Cent. Ist Mort. Deb. Stock... 71—74 5 8 0 jan, July 72 
Tynemouth and District... „„ 18 142 | + 1,496 |+ .. | Mersey Con. Ord. Stock 2 —3 m eb Aung 
Tyneside Trams Со. ...... » 23 372 | — 4,157 |—- 10% | Metropolitan Elec. Tramways Ord......... it— 4 T" - T T 
Wallasey District Council oe LL 20 853 ES 46,1 10 + "PP Do. ferred зоесооооаоососеагевео о eee a —+4 se April een ee ee 
Walsall Corporation ...... » 26 943 | + 6,297 |+ 0/6 | Do. 5 per Cent. Cum. Pref. ....... — —# |5:2 9| Feb, Aug; 
Warrington оо oes e Мы . P 44% | Do. 41 per Cent. Deb. Stock............ 96 —99 5 1 0 gan, July 9711 
West Ham Corporation . „ 17| 2,294) + 117,758 |+ Metropoutan Railway Consolidated........| 44 —444 |1 2 0 Feb, Aug 44 43} 
Weston-super-Mare ...... » 18 18 | — 257 |— Do. Surplus Lands Stocks..............| 68 —70 3 18 0 eb, Aug 694! 68; 
Wolverhampton Co. оо000 е os 18 402 + 4,304 + 9, Do. 31 per Cent. Preference. REFEREES, 89 —91 3 17 0 eb, ug . es 
Wolverhampton Corpn. .... Я ne s sie Do. 3$ per Cent. A Preference. 85 —87 4 0 6 eb, Aug А 

*Worcester ..............| „ dl 228 | + 2,531 |+ Do. 3} per Cent. Convertible Pref. ......| 85—87 |4 2 6 Feb, Aus 
Wrexham ....... eer | ^ T 935 |+ Do. per Cent. Debenture Stock ......] 91 —93 |315 3 Jh u. 925 92 
Yorkshire W.R. Trams. „ 27 1,317 | + 15,322 |+ | 
Yorkshire Woollen District. „, t a 9,958 1+ 


In calculating the yield allowance has been made for accrued interest, but not for redempti.on 
f Ex Dividend. f The London Stock Exchange Committee have declined to quote these, 


3 days, f Minus 2 day { 


ä with the correspond ng Denied last goar * Partiy electrical 
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Electric Railways and Tramways— Continued. 


COMPANIES’ SHARE LIST. 


Met. Rly. 3) per Cent. “ A " Deb. Stock.. —92 12 0 
Metropolitan District Railway Ord... ...- 221—23 (€ 
Do. Extension Pref. (5 per Cent.) . . 67 —69 - 
Do. Assented Ext. Pref. (Int. Guar. by * 
Und. Elec. Rlys. Co. of London, Ltd) 71 —73 |416 6 
Do. 3 per Cent. Consoltd. Rent-charge 75 —77 | 3 18 0 
Do. 4 per Cent. Midland Rent-charge| 100 —103 | 3 17 6 
Po. Guar. Stock 4 per Cent.. . 101 —123 | 3 17 6 
Do. 6 per Cent. Perp. Deb. Stock. .....| 142 —144 | 4 3 6 
Do. 4 per Cent. Ditto . . "TTE 94 43 0 
New Gen. Tract. 6 per Cent. Cum. Pref... ae 
Potteries Electric Traction dd. “э 
Do. 5 per Cent. Cum. Ргеї.........-. Pe 614 0 
Do. per Cent, Deb. Stock. 84 526 
S. Met. Elec. Trams. & Ltg. 96 Cm. Pref 3 T 
| De. 4 per Cent. Deb. Stock. ... 62 —1 5 12 6 
Sunderland Dist. Elec. Trins. 5% IstMtDb. 62-67 7 5 0 
Undergd E.Rys.Lon. 6% In.bds.withcoups| 35 —37 m 
Do. 5% Prior Lien onds . 5 102 —103 | 4 17 0 
„| Do. 44% Bonds with coup. 85 +... 83 —91 |419 0 
"| Do. 4 per Cent Ist Power Ho. Obs. 984—100 ds 
|. | Yorkshire (W. R.) Elec. Trams. Ord .... i3 En 
Bo. 6 per Cent. Cum. cerei nS V^ s i 2 
| Do. 4% per Cent. Ist Debs... - «7 ***** 8! 5 7 0 
Electric Manufacturing, &c. | 
9% Ancho Cable Co. 44 % Deb. Stock ....| 101 —103 | 4 7 0 
. Атоп Electricity Meter Orde. = .* ee 
L| Do, 6% Cum. Pf.” 5.i.sseeseeseeeeeee] — 6 8 0 | April, Oct 
| Babcock & Wilcox Oord. ..... . . 91 |310 0 | April, Oct 
{| Do. Pref. . . . rettet" VETT 15—1 316 3 nd 
0 | British Insulated & Helsby Cables Ord... 71—7 6 12 0 
0| Ос. брег Cent. Pref. .. . . · g f 77 ;. 6 410 ? | Jan, Ju 
4 Do. 44 per Cent. Ist Mort. Deb. (red.)..| 103 —106 | 4 5.0 
% British oms'n-Houst'n 514% ist Mt.Db.| 90 —94 415 0 
“| British Westinghouse 6 per nt. Pref..... 2— 5 * 
1 Do. 6 per Cent: Prior Lien Dbs. (rd.). 99 —101 519 0 
Do. 4per Cent. Mort. Deb. Stock. 47 —51 7 16 0 
@ BrushE. Eng. Co. 44% Perp. ist Deb.Stock| . 39 —44 10 4 0 
„| Do. Perpetual 2nd Deb. Stock.. 25 —29 15 10 0 
0 Callender's Cable Con. Ord. s... 4 „„ „ „„ pou 6 0 Q 
5 Do. 5 per Cent. Cum. Pre. +: 52—554 |411 0 
ee Do. 44 per Cent. Ist Mort Debs. (red.) .. 1024—1041 4 60 
Castner-Kellner Alkali Co.. · -- BEES TUR S ane 512 0 
% Do. Alper Gent, Ist Mort. Deb. ed). 104—107 | $ 11 9 
7; | Chadburns (Ship) Telegraph Ord. ...... —1 Ё б: 
71 Do брег Cent. Cum. Pref, ss... 44 —1 5 6 6 
71 | Consolidated Electrical Co. 4 7 0 0 
/6 Consolidated Signal Co. :**** PE I |6 12 0 
7; Do. 6 per cent. Cum. Pref . nde —1 6 00 
/0 |*Crompton & Co (Nos. 1 to 85,000) ...... i—i 5.00 
95 | Do. 5 per Cent. 1st Mort. Debs. (red.) . 88 —91 |510 O 
[7i Davis & Timm ink j—lt " 
21 | Dick, Kerr & Co. Ord... „ g . 1—1 6 00 
[75 Do. 6 per Cent. Cum. Pre... !à—1l&à 5 4 © 
9 Do. 4j Cent. Deb. Stock. . : 99 102 4 8 0 
Edison & Swan United (“ A Sh.) (£3 pd.) 1 — ite zi 
25 Do. (£5 paid)... . : 1—14 2 3 0 
500 Do, 4 per Cent. Mort. Deb. Stock (red.) 65 —70 5 14 0 
5 Do. 5 per Cent. 2nd Deb. Stock. 81 —84 5 19 0 
^". | Edmundson's Elec. Corp. Ord- 16 —1 a 
- Do. 6 per Cent. Cum. Pre... 14—11 ae 
3% | Do. 44 per cent. Ist Mort. Deb. (red.)..| 7! E ER 4 6 20 
/. |. Electric Construction Co.» «vano o eese? NE os T Jan, July 
›/9}:| Do. 7 per Cent. Cum. Pre. A 0 4 0 Ју .... 
4% Do. 4 per Cent. Perp. Ist Mort. Debs...| 61 —66 6 1 O| Jan, July 
5% | Ferranti Ltd. 5 per Cent. Ist Mt. Db. St. 62,783 750 f 
5/0 | General Electric (1900) 5% Cum. Pref. 71—8 &. 1 ® une, Dec 
4% | Do. 4 per Cent. ist Mort. Debss —88 411 0 ar, Sept 
10/0 |tHenley's Telegraph Works Ord. i2 ovo? 121—132 5 5 0 Feb, Aug 
2 Do. 4% per Cent. Pref. ...« g —5} |4 3 9| Feb, Aug 
44% | Do. 4k рег Cent. Ist Mort. Deb. Stock | 1053—1071 4 3 6 Mar, Sept 
15/0 | India Rubber, Gut. Per., &c., Works.. 15116 | 6 5 О | Feb, Aug 
5/0 | Do. 8 per Cent. Cum. Pre. 10$—11 411 0 ed 
4% | tDo. 4 per Cent. Debs. (red.) . 99 —101 3 19 0 April. Oct 
„National Elec. Construction Co. 24 ёё April 
.. | Richardsons, Westgarth & Co., Ltd. Ord. i— 5 ee Qu asse 
- Do. 6 per Cent. Cum. Prein. 21—1 2 у Мау, Моу 
44% | Do. 4% per Cent. Perp. Deb. Stock. — 5 6 O | Jan, July 
Simplex Conduits Ord. 1} e à x 
ad Do. 6 per Cent. Cum. Pref, жазу» —5{ T ats 
39/0 |* Telegraph Construction & Maintenance. . 34 —39i 516 O | Mar, July 
4% | Do. 4 r Cent. Deb. Bonds (1909) .... 100 —102 | 3 !8 O | Jan, July 
1/0 | Vickers, ns & Maxim, Ltd., Ота........ 22—20, |4 © 3 Pa 
0/6 | Do. 5 per Cent. non-Cum. Preference. 19*—1 & 443 
5% | Do. 5 per Cent. non-Cum. Preferred .. 110 —113|4 8 0 к 
4% | Do. 4 per Cent. Ist Mort. Db. Sk. (red) 102 —104 | 3 :6 0,| June, Dec 
44% | Do. 41 per Cent. 2nd Mort. Deb. (red.)| 104 —106|4 5 0 june, Dec 
59 Do. 5 Cent. 3rd Mort. Debs Scrip... 105 —107 | 4 13 6 P 
8% LG: White & Co. 6% Cum. Prei 94—106 7 12 0 5s 
Уе illans & Robinson Ord. —} * Apr, Oct 
1/6 Do. 6 per Cent. Cum. Ргеї........... 11—2 9 O O | Apr, Oct 
4% | Do. 4 per Cent. Ist Mort. Debs... .... 68 —. 5 9 May, Nov 
Telegraphs. 
| .. | Amazon Telegraph. . . . „ . 31—31 - June, Dec 
| 5% Do. 5 рег Cent. Debs. (red. )))) 100 —102 | 4 18 O | June, Dec 
2% | Anglo-American +.-++-ssereeerseeteres 94—51} | 515 0 FE. My. A8. N 
30% Do. Preferred ....+++serreerreerees® 1021-1031 5:7 0 F. My. Ag,N 
25/0 Do. Deferred ld 2 n 134—194 15 3 61 F, My, Ag, N 
4% Commercial Cable 4 per Cent. Deb. Stk... 8:,—934 | 4 9 6 Jn, Ap, Jy. O 
\ 6/0 | Cuba Submarine Or 4—9} 6 10 0 | Feb, Aug 
| 10/0| Do. Preference 10 per Cent 17 —18 | 511 Feb, Aug 
2/0 | Direct Spanist Ord...... . 3) —31 5 15 O | April, Oct 
3 5/0 Do. 10 per Cert. Cum. Praf «227222 «* .8—8& |518 0 April, Oct 
) 4195, | Do. 44 per Cent. Debbbṽṽ dd 100 —102 4 18 0 Jan, July 
)| 4/0 | Direct United States Cable... . . . . , 133—144 | 519 0 Ja, Ap, Iv. O 
) 44% | Direct West India Cable 44195 Rg. Db. (rd.). 100 —102 | 418 U | June, Dec 
| 25/0 Eastern Ordinary . b n8 1361—1391| 5 0 6 Ja,My,Jy,O 
|17/6| Do. 31 per Cent. Pref. Stock. 86 —88 4 0 6 Ја,Му, Ју, 
| 4% Do. 4 per Cent. Mort. Deb. Stk. (red.). 1023—1044 3 16 б | May, Nov 
.| 2/6 | Eastern Extension. 121—138 5-5 0 Ja; Ar, Iy, O 
0| 4% | Do. 4 per Cent. Deb. Stock 101 —103 3 17 6 | Feb, Aug 
5| 4% | Eastern and S.Af., 4% Mauritius Sub.Debs| 1003—1021 4 17 6 | May, Nov 
J| 5/0 G.N. (of Copenhagen), with Coupon 78 .. 291—301 5 17 3 Jan, July 
^ 41% | Halifax & Bermuda 44% Ist Mt. Db. (red.) 100 —102| 4 8 0 n Dec 
| 12/6 Indo- European еее. —56-.|4 13 6 | May, Nov 
O Sit Mackay Companies Commoaoen 91 —3 4 6 0 | Ja, Ap. Ју,О 
О $f | tDo. Preference . 80 —84 |415 0 Ja, Ap, ЈУ, 
1) .. | Marconi s Wireless Teleg. Co. .... 1—1 | «s April . 
0 494 | Pacific & Europe'n Tel.4%Guar.Dbs.(red.) 98 —10)|4 0 0 June, Dec 
2}! 1/3 | West Coast of Americckcaͥcacd.. 12—14 | 3 14 0| May ... 
5 4% | Do. 4 per Cent. Debs «esee | 98 —10)|4 0 0 | Jan, July 
10! .. | West India & Panama #— | Tm May, Nov 
10 % | Do 6 per Cent. Ist Preꝶ— .. 81—9+ | 6 10 O | May, Nov 
0 2% Do. 6% 2парРге!._...........+.++. | ›вВ}—9} | 610 O May, Nov 
O0 5% | Do. SperCent. Debss . | 1001—1023 4 17 6 | Jan, July 
10 3/0 | Western Telegraph...... «ess 13§—144 | 5 0 6 Mr, Jn,O, 
| 4% | Do. 4 per Cent. Deb. Stock (red), zi: | 101 —103 | 3 17 6 | June, Dec 
i Western Union Telegraph, $1,000 4% Bds, 103 210 | 9 15 6 МЫ 


. рер gy: ast 
148 enn Meese haa Каап mane for acc ued interest 


but not for redemption. 


LAST 


Price 
NAME. Wed. 
Mar. 30 


Telephones. 
Amer. Telephn. & Telegh. Cap. St.. . 


Do. Coll Trust $1,000 4 per Cent. Bds. 
Do. 4% Cons. Bonds 1936_........, 105 —107 
Anglo-Portug'se Tel. 5% 1st Mt. Db. Stk. 
Chili Telephone REE dees 
Monte Video Telephone Отд......... 
Do. 5 per nt. Pref. „ „ „„ „ „ „„ e „„ 
National Co. Fref. Stock ж... (EEEE „„ 
Do. Def. Stock „ „ „ „ „ „ „ „ „„ „ „„ „„ „% „„ „4667 


Do. 6 per Cent. Cum. 1st Prei. 
Do. 6 per Cent. Cum. 2nd Pref....-++++ 
Do. 5 per Cent. non- Cum. ard Pref. 
Do. Deb. Stock 3j per Cent. (red.) 
Do. 4per Cent. Deb. Stock (red.) 
New М Telephone Со. 30 yr.Bnds.Scrip 
D 6 per Cent. Cum. Pref. 
^o. 4 per Cent. Red. Deb. Stock.. . .,; 
Telephone 
United River Plate А 
Do. 5 per Cent. Cum. Pref. """*"**""'"t'-- 
Do. 4} Deb. St. Redl. 


a 


Financial, investment, &c. 


Elec. & Gen. Investment 6% Cum. Pref. 2i- 
tGlobe Telegraph & Trust „ „„ „„ „%% „% „% „% „ „ „46 10 —11 
Do 6 „ „ „ „ „„ „ ЕКЕ А 13 —13{ 


Do. 6 per Cent. Pref. 
Submarine Cables Trust (Сегї.)........-- 
Colonial and Foreign Electric 


— Continued. 
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Railways, Tramways, 
Anelo-Argentine 5% Cum. Ist Pref. ... . 41 — 3 2 
Do. 5% Cum. 2nd Ргеї............ КИ 4 44—44 4 
Do. 118 Deb. Stock . | 89—91 8 
Do. 44% Deb. Stock ...... . —99 412 
Auckland Elec. Trams. 5% Deb. (red.)....| 104 —106 | 4 14 
Brisbane Electric Trams. Invest. Ord .... 61—2 5 
Do. 5 per Cent. Cum. Pre. AER 15 
Do. 4j per Cent. Db. Prov. Сегїз....... 101 —104 © 
British Columbia El.. Rly. Df. Ord. ...... 145 —149 6 
Do. Pref. Ord. Stock enn 122 —126 15. 
Do. 5% Cum. Perp. Pref. Stock.. 1101 —1124 2 
Do. per Cent. Ist Mort. Debs......- 102 —1 7 
Do. Vancouver Power Debs. ........ 102 —105 5 
Do. 4496 Perp. Con. Deb. St. . r. 102 —104 1 
Buenos Ayres Lacroze Trams Ist Mt. Db. 98 —101 19 
Buenos Ayres Port & City Tram, Ist Mt. 
Deb. Stock эя CE MARI 91.94 7 
Calcutta Tramways (1 to 137,610)... ..... ктү 1." 
Do. 5 рег Cent. Cum. Pre. | 4—5 0 
Do. _44% Ist Deb. Stock (red) . . 98 —101 9» 
Cape Electric Tram Shares . . . f S. | it а T 
City of Buenos Ayres Trams Co. (1904) Sh. 5—5 8 
Do. 4 per Cent. Deb. Stock... 37 —100 о 0 
Colombo Tr. & Ltg. 5% Ist Mt. Pb. . 96 —39 L9 
Electric Traction Co. of Hong Kong 5 per 
Cent. Ist Mort. Debs. ................ 79 —82 2 0 
Havana Elec. Ry. Con. Mt. 5% $1,000 50 
year Coup. Eds... 4 34 —97 5 2 6 
.. | Kalgoorlie Elec. Trams Sh. . . . . ®— T 
@ Do. 5регСепї.“ A" Deb. Stock.. 96 —98 |5 2 0 
Do. 6per Cent.“ B" Пйїїо.......... 74 —78 |317 0 
© | Lisbon Elec. Trams. Огд._.........++- 1%—1% 4 0 6 
і) Do. брег Cent. Cum. Рт}. „эжее еы 1#—1Ё| 5 5 3 
Do. 5perCent. Reg. Mort. Debsͥ 100 —1 416 0 
9 Madras Elec. Trams. 5% Deb. St... 98 —100 5 0 0 
Manila Elec. Ry. $1,000 Gold Bonds...... 95—97 |5 2 6 
, Mexico Trams Co. Com. St.... . . e 132 —134 | 411 6 
à | Do. Gen. Con. Ist Mort. 5% Gold Bds.| 941—956 | 5 4 6 
X Po O% D уз. Mort Bar: WES Mrs] 3 E 6 0 9 
% Montreal St. Ry. Ster ing 4} per Cent. 
Debs. (1922) (Nos. 601 to 5000)" кР 101 —103 | 4 7 6 | Feb, Aug 
44% | Do. do., (Моз. 1 to . 102 —104 4 6 6 .. 
0/6 | Perth Elec. Trams Ord. ..........-..... +—ї 613 4 | Мау .... 
5% Es lst Mt. Db. Stock ТЕДИ 101 —104 | 4 16 0 
angoon Elec. Trams upply Co. 69 
VVV 51—6 500 
44% | Do. 44% Ist Mort. Deb. Stk. .. . ... 99 —101 | 4 19 0 
1 | Rio Janeiro Tram, Lt. & P. Co... ex rights 961—981 |4 1 6 
Do. 30 yr. Gold Bnds. ...........,,. 904—971 | 5 1 6 
2| Do. 5$0ут.Мї{.Впдз................ 892—901 | 5 10 6 
$2} |tSao Paulo Tramway, Light & Power Co.. 
$100 Stock.. n бе. 150) —1523| 6 11 0 
5% | Do. 5perCent. Ist Mt. $500 Db. ...... 102 —104 | 4 16 0 
44% | Toronto Ry. Co. Ist Mt. 44% Ster. Bonds| 100 —102| 4 8 0 
Colonial and Foreign Electricity 
Supply, &c. 
Jo | Adelaide Elec. S'ply Co. 6% Cu. Pr.. 5—5} |5 2 0 
6/0 | Bombay E.S. & T. 6% Cm. Pf... . 10]—102 5 11 6 
% | Do. 4} per Cent. Deb. Stk. (тед)....... 94 413 6 
5% | Do. 5 per Cent. 2nd Mort. Deb. Stock. 96 —98 |418 0 
/3 | Calcutta Elec. Supply Ord . 6—68 6 0 0. 
7/2 |tCanadian Cen. Elec. Co. Com. St. .- 115 —118 |:6 2 € 
} | Do. 7% Cm. Pf. Stock. eon 110 —1:9 | 6 1 0 
% | Castner Electrolytic Alkali Co.(of U.S.A.) 
Ist Mort. Stl. Debss . 99 —103 | 4 17 6 
5% | Elect. Development Co. of Ontario. .. в —4 |6 0 0 
5% | Elec. Supply Co. of Victoria 5 per Cent. 
Ist Mort. Deb. Sti. 89 —92 |5 8 6 
.. | Indian Elec. Sup. & Trac. Co. 12—11 .. 
14d. | Kalgoorlie Elec. Power & Ltg. Ога. ...... i—1 ve 
1| 0/7; | Do. 6 per Cent. Cum. FU i— 8 0 0| April, Oct 
“* | Madras E. S. Corp. Org. 21—21 .. * 
'* | Melbourne E. S. Co. 6% Cum. Ртеѓ. ...... 33 —38 2 E 
5% Do. 5% Ist Mortg. Deb. Stock. ...... 92—94 5 6 9 .. 
59% Mexican Elec. Light Со. 5% Ist Mort. | 
Cold Bonds irese iors Кабы көбө 841—851 “ 5 16 6 .. 
$1 | Mexican Lt. & Power Co. Dom. Sb. axes өч 814—83) | 4 16 0 
5% | Do. 5% Ist Mort. Gold Bnds. ....... --91 5 9 0 
$1} | Montreal Lt. Ht. & Power Co. Cap. St. ....| 137 —141|415 0| EM 
1/7; | River Plate Electricity Co. Ота. ......., \+—2% 4 2 6 
1/24| Do. б per Cent. non-Cum. Pref. ...... 15—153 15 50 
5% | Do. 5 рет Cent. Deb. Stock sse 1021 —1 430 Aer. 88 
3/0 | Rosario Ele. . Co. 6% Pref. (I-20, O00) . . . 6 412 0 
3/0 Do. 2nd Те, эздән шее ан pem 83 6 14 6 
$1 | Shawinigan, Water& Power Co. Ca. 104 —106 4 6 0 
9% | Do. 5 рег Cent. Bds. . : 197 —109 4 12 0 | Jan 
44% | Do. 4} Per Con. Mt. Db. St et 101 —103 4 7 € 
44% Toronto Power Co. 47% Db. St. ........| 1 103 | 4 7 | ' 
Victoria Falls Power Co. Ртеё 1 Ron — e an, 
| 9^ | Da. (803,081 to 1,200,000 Л229.0у — 
hange Committee have ао 
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Lagging Currents. 

Wiru the increasing use of alternating current for power 
distribution, and the growth of motor loads, central station 
engineers have of recent years been seriously considering 
means whereby the power factor of an alternating-current 
supply may be improved. The effects of a low power-factor 
are well known. Firstly, the best use cannot be made of the 
generating plant, the regulation of which is also impaired, 
and, secondly, the mains have to carry large wattless cur- 
rents, so that their useful carrying capacity is considerably 
reduced. Опе method of bringing about an improved 
power factor consists in using synchronous motors Where 
large consumers can be persuaded to instal motors of this 
type the method has the advantage of simplicity, although 
the machines would, of course, be outside the control of the 
supply authority. The latter may, however, prefer to lay 
down special machines for the sole purpose of compensating 
the wattless currents in the mains. In this connection we 
may recall the Paper read a year or two ago by Mr. A. J. 
CRiDGE before the Municipal Electrical Association. In 
that Paper the author described the steps taken by the Shef- 
field electricity department to relieve the plant and mains 
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of idle currents. With this object a 600 k.v.a. siden топа 
machine was installed at a cost of about £800.- This 
machine, which took about 32 kw. to run, performed no 
mechanical work, but set free plant and mains to the extent 
of 420 kw. The rotary converter has also come into use for 
compensating the wattless currents, and has given very 
satisfactory results. Large condensers offer still another 
means of improving the power-factor, but have not so far 
been adopted to any considerable extent, although they 
have the advantage of small power loss, against which 
must be set their somewhat high first cost. 


— Ó oH 


SINCE the induction motor is the worst offender in bring- 
ing about a low power-factor, attention has naturally been 
paid to reducing the large wattless current it requires. One 
of the most recent developments in this connection is the 
“ phase-advancer " of Mr. Mites WALKER. The method 
was described in our columns a little more than a year ago 
in а Paper read by Mr. WALKER before the Manchester local 
section of the Institution of Electrica! Engmeers.  Else- 
where in the present issue will be found particulars of an 
actual machine and also of some tests, which we had the oppor- 
tunity of witnessing, carried out last week at the works of 
the British Westinghouse Company. These tests demon- 
strated very forcibly the advantages of the phase-advancer. 
Attention may well be called to its high efficiency. Thus, the 
power taken to drive the phase advancer was only about 
1 per cent. of the output of the induction motor to which it 
was connected. One of the advantages claimed for an in- 
duction motor is the absence of a commutator. This, how- 
ever, will no longer apply where à phase-advancer is used ; 
but, on the other hand, it must be remembered that a single 
phase advancer will enable an induction motor to take a 
leading current, and so to compensate for the lagging cur- 
rents due to other induction motors. This machine cer- 
tainly deserves the careful consideration of central station 
engineers, who are aready indebted to Mr. MiLES WALKER 
for many important advances in the design of dynamo- 
electric machinery. | 


ucc — 


Liverpool Tramways. 

DuRiNG the past few days the annual report of Mr. C. W. 
MALLINS, general manager of the Liverpool Corporation 
Tramways, has been issued. As the financial year of this 
municipality ends on December 31st, the tramway accounts 
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accompanving the report are always among the first to 
appear,and they are generally of interest. Last vear a diminu- 
tion in traffic was reported, and op the present occasion the 
same tale has to be told, but the diminution is small compared 
with last vear's figure, some 395,000 fewer passengers, 
or 0-3 per cent. ofthe total, having been carried during 1909. 
On the other hand, it is gratifving to notice that the revenue 
per car-mile—viz., 11-27d.—is the highest ever recorded, 
due, perhaps, ‘largely to the fact that fewer car-miles have 
been run than during the past five years. The reduced 
traffic, of course, is also accounted for by the depression in 
trade during a considerable proportion of the.past year. 
Much ‘improvement has been shown, however, during the 
last few months. 


— 


First-Class Tramway Cars. 


Ir will be remembered that considerable interest was 
taken some time ago in the experimental service of first-class 
cars inaugurated on the Liverpool Corporation Tramways in 
October, 1908. "This service, however, only brought in a 
revenue of between 5d. and 6d. per car-mile, and in April last 
the Committee decided to charge the ordinary fare to outside 
passengers travelling on these cars, whilst maintaining the 
special fares for inside passengers. This policy has resulted 
in the average earnings on these cars being increased from 
5-26d. to 10-92d. per car-mile ; and in view of the success of 
this service, the Committee have now decided to establish a 
service of first-class cars on another route. It may be men- 
tioned that the fare charged is to be 2d. for inside passengers 
for any distance, and the ordinary fare for outside passengers. 
There is no doubt that a service of this kind will do much to 
bring the tramways into still greater favour with the public, 
but it must be remembered that it is only in a few towns— 
and then onlv on certain routes—that a service of first-class 
cars can be justified. 


. Personal.—"ir Henry H. Cunynghame, K.C.B., has been 
appointed Chairman of the Royal Commission on Mines, in the 
place of Lord Monkswell, deceased. 


600,000 Н.Р. Hydro-Electric Plant.—-According to the 
Canadian Electrical News,” the Long Sault Development 
Co., in conjunction with the St. Lawrence Power Co., proposes, 
if its scheme is approved at Ottawa, to build a 4,500 ft. dam, 
45 ft. high. across the St. Lawrence river at the head of the 
Long Sault rapids, and to erect an electric plant to develop 
600,000 H.P. The project is favoured by the towns and munici- 
palities in the vicinity, which hope to profit bv cheap power. 
Opposition is being raised by the Ontario Government, the 
Conservation ('onimittee at Ottawa, and various other bodies: 
who see in the proposal a possibility of an encroachment on 
Canadian resources for the development of United States 
enterprises. It is also feared that the navigabihty of the river 
may be affected by the diversion of so great a quantity of 
water. The latter objection, however, 18 met, for the com- 
panies, by a promise to provide a new ship channel of ample 
proportions on the south side. of the river. Apparently 
almost unlimited capital is behind the scheme, which is 
planned to cost in the neighbourhood of £4,000,000. 


Cable Interruptions and Repairs. 


Date of Interruption. Date of Repair. 


Assab —Perim ............... July 8,1909 ... N us 
Dakar—Conakry ............ Aug. 19, 1909 Mar. 81, 1910 
Balik Papan—Kwandang... Nov. 1, 1909 — 


Para—Maranham Mar. 16, 1910 


Tests on Catenary Suspension System.—A note appeared 
recently in the “ Electric Railway Journal" on service tests 
of catenary suspension svstems w hich have been in progress for 
nine months past on an 11,000 ft. section of the Connecticut Rail- 
wav. Six leading manufacturers were each requested to erect 
about 1.700 ft. of single catenarx for wheel operation at speeds 
of 40 miles per hour. The amount of sag, the types and spac- 
ings of hangers and the general details of design and installation 
were left to the ‘manufacturer, subject, however, to the condi- 
tion that the poles were {о Бе spaced 150 ft. apart on tangents 
and 75 ft. apart on curves, with the nearest face of the pole dis- 
tant at the level of the top of the rail, 10 ft. 6 in. from the centre 
of the steam track, and 7 ft. 6 in. from the centre line of the 
track in the highways. Bracket construction was specified for 
tangents, and both span and bracket construction for curves. 
The behaviour of all the installations was satisfactory. but the 
general result of the test was once more to emphasise the need 
of standardisation. We hope to give further particulars of 
this test shortly. 

Obituary. THOMAS Muscrave HrAPHY.—We regret to 
record the death of Mr. Thomas Musgrave Heaphy, which 
occurred on Tuesday, March 29th, at St. Leonards-on-Sea. 
The deceased was in his 67th vear. Mr. Heaphv was born in 
London and educated at Kensington. At the early ave of 17 
he joined Garibaldi and fought in the famous Italian cam- 
paign of 1860-61. In 1862 he first took up engineering, and 
after being on the staff of Mr. W. Wilson and other civil engi- 
neers, and for a short time in practice for himself, he joined 
the staff of the Phenix Fire Office as engineer and scientific 
adviser in 1874. In 1877 he drew up a report on electrical fire 
risks and in February, 1882, the first edition of the now famous 
Phoenix Rules was issued. The wide-spread influence of these 
rules is well known to our readers, and though opinions have 
differed with regard to the merits of the various editions, 
the oneness of purpese in Mr. Heaphy’s work is now universally 
recognised. Mr. Неарһу also did good work in the develop- 
ment and improvement of safety devices for electrical installa 
tions, from the fire risk point of view, and in deciding that 
high-tension wires might be allowed in buildings he prev 'ented 
the electrical industry from receiving a serious set-back. The 
utility of the Phenix Rules may be gauged from the boast Mr. 
Heaphy was wont to make that not a single penny had been 
paid on fire risk accounts where electrical installations had 
been carried out under Phenix Rules. His long association 
with the Phoenix Office was severed in 1904, but though from 
that time no longer actively associated with the w ork, his ideals 
were still maintained. The funeial took place at Brookwood 
on Naturday last, the Phenix Fire Office being represented by 
Mr. Boston and Mr. 8. G. Castle Russell. 

Mr. FRANK Dawes.—We record with regret the death of 
Mr. Frank Dawes a member of the well known firm of Bircham 
& Co., solicitors, and a director of the Underground Electric 
Railways Co. of London. Mr. Dawes was legal adviser to many 
electric and telegraph compantes, and had been associated with 
the electrical industry from its early days. 

Pror. R. ABEGG—We also regret to record the death of Prof. 
R. Abeuy, of the University of Breslau, editor of the Zeits- 
chrift fiir Elektrochemie," which occurred in the recent balloon 
accident in Germany. The deceased was well known as an 
earnest worker in the field of physical chemistry. and was also 
president of the Silesian Acronautical Society. 

Hydro-Electric Power at Schaffhausen.—According to 
“Schweizerische Baureitung,” during the last two or three 
vears, the hvdro-electric power- -station on the left bank of the 
Rhine at Schaffhausen. in Switzerland, known as the Wasser- 
kraftwerk B, has been altered and enlarged without any 
interruption of supply. The available head varies. between 
12 ft. and 16 ft. and about 1,400 cubic ft. of water were 
utilised per second in the four turbizes. each of which had a 
capacitv af 300 H.P., as a good deal of the water was lost owing 
to various causes, In accordance with the suggestion of Prof. 
Praivsil, of Zurich, five Francis double turbines, with vertical 
shafts, each of 550 H.P. capacity when working at 15 ft. water- 
head and 75 revs. per min., have now been erected. When the 
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water-level is low, and а head of nearly 16 ft. is available, the 
upper wheel alone is kept running. .With a water flow of 420 
cubic ft. of water per second 550 н.р. will be developed. The 
lower wheel is meanwhile kept closed, and runs in the suction 
shaft in air, not in water. When the water level is high, and 
the available head not more than 13 ft., the lower wheel alone 
is employed. It can develop 520 E. P., using 500 cubic ft. of 
water per second. The upper wheel has a height of 221n., the 
lower of 251 in. Anothe weir is to be erected in the Rhine; 
the available head will then be 18 ft. and the upper wheel alone 
will, witha rate of flow of 280 cubic ft. per second, yield 
450 H. P. at 75 revs. per min. The 1,400 cubic ft. of water per 
second would, with the new plant, develop 2,250 H. P. 


Third Rail Clearances.—According to the Railway and 
Engineering Review” a meeting of the sub-committee of the 
American Railway Engineering and Maintenance of Way Asso- 
ciation was recently held, at which reports of the committee 
of the American Railway Association on the standard location 
of third rail working conductors were discussed, and while 
no conclusion as to the amount of clearance which it would be 
advisable to recommend was agreed upon, it was the feeling of 
the sub-committee that the clearance between the limiting 
lines of third rail structures, which are shown as 1} in. in the 
report referred to, are insufficient and that a greater clearance 
should be established. In order to determine the limiting 
clearance that should be allowed, 1t was decided to secure data 


showing the limiting lines of clearances of third rail conductor 


structures, the limiting lines of rolling equipment, апа the 


limiting lines of the third rail structures with respect to main- 


tenance of way structures on various railways. The sub- 
committee is also collecting data from various electrified or 
partly electrified lines and also interurban lines, with heavy 
traffic which may possibly interchange with steam lines electrified 
or non-electrified. The sub-committee is communicating direct 
with the representatives of the various railways, and a circular 
has’ also been issued bv the secretary of the association re- 
questing data pertinent to the subjects outlined. 


The Science Museum.—It is announced іп “ The Times" 
that Mr. Walter Runciman, President of the Board of Educa- 
tion, has appointed a Departmental Committee to consider and 
report upon various questions in regard to the present condi- 
tion and the future development of the valuable collections 


comprised in the Board's Science Museum at South Kensing- | . 


ton and in the Geological Museum in Jermyn-street. In particu- · 


lar the Committee are asked to advise him (a) as to the precise | ^ 


educational and other purposes which the collections can best 
serve in the national interests; (b) as to the lines on which the : 
collections should be arranged and developed, and possibly : 
modified, so as more effectively to fulfil these purposes; and. 
(c) as to the special characteristics which should be possessed , 
by the new buildings which it is hoped will shortly be erected 
on the South Kensington site to house these collections, so as 
to enable the latter to be classified and exhibited in the manner 
most fitted to accomplish the purposes they are intended to. 
fulfil. The Committee is as follows: Sir Hugh Bell, Bart. 
(chairman); Mr. J. J. Dobbie, F.R.S.; Sir Archibald Geikie, 
K.C.B., P.R.S; Dr. R. T. Glazebrook, F.R.S.; Mr. A. Laing; 
the Hon. Sir Schomberg McDonnell, K.C.B. ; Sir Wm. Ramsay, 
K.C.B., F.R.S.; Prof. W. Ripper; Sir W. H. White, K.C.B., 
F. R. S.; with Mr. F. G. Ogilvie, C.B., one of the Secretaries of 
the Board of Education, as secretary. 


Electric Traction on the Mont Cenis Line.— According to 
“ Тһе Times Engineering Supplement," the introduction of; 
electric traction on the Mont Cenis line between Bardonecchia 
and Modane will coincide with the opening of the Turin: 
Exhibition next year. A contract has just been signed 
by which Messrs. Brown, Boveri & Co. undertake to furnish the 
equipment required for transforming the electric power, and 
also, in part, for producing it. The plant includes three. 
3-phase transformers to reduce the current from 48,500 volts ! 
to 7,000 volts. АП the machines are to be ready by the епа: 
of this year. The railway authorities have already purchased 
the poles and other accessories for the electrical equipment of ' 
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the line, and arrangements have been made for trials to be 
held at the beginning of next year. In the first instance, use 
will be made of the locomotives which have been ordered for 
the Giovi line. These locomotives are of 2, 000 B. P., and on 
gradients of 3:2 per cent. — such as are encountered in the 
Mont Cenis Tunnel—will be able to maintain a speed of 28 
miles per hour. Meantime, plans are being prepared for à new 
type of locomotive, also of 2,000 n.P. for hauling the fastest 
trains. Те first trials of these will be made during the time 
that the exhibition is open. С 


Multiple Unit Trains оп the New Haven Railroad.— 
According to the ** Electric Railway Journal," the New York, 
New Haven & Hartford Railroad has recently put into 
operation the first regular multiple unit train service between 
Port Chester and New York. The present equipment con- 
sists of four motor cars and six trailer cars. The car bodies 
are 70 ft. long, and each has a seating capacity for 76 people. 
No wood is used in the construction. Each motor car 
weighs 173,400 lb. complete, and is intended to haul two 
trailers, each of which weighs 99,0001b. АП cars are pro- 
vided with quick-acting automatic air brakes. The cars 
operate on 11,000 volts alternating current, overhead, and 600 
volts direct current third rail. The electrical equipment of 
each car consists of four 6-pole 150 H. P. single-phase series 
motors, which are geared to spring-supported quills. The 
quills are connected to the driving wheels in the same way as 
are the quills on the New Haven gearless locomotive. The 
motors are connected four in series, or two in series and two 
in’ parallel when operating with 600 volts direct current. On 
alternating current they are permanently connected two in 
series and two in parallel. The multiple unit system 1з used, 
and a complete motorman’s equipment is placed at both ends 
of every car. trailers as well as motor cars, so that the train 
can be operated with trailer cars in front if so desired. 


Electrostatic Capacity of G.P. Core under Pressure.— 
The alteration with pressure of the electrostatic capacity of 


| G.P. cores in water has been recently determined at Messrs: 


Siemens Bros. & Co.’s cable works, Woolwich. The following 
are results for two cores of the dimensions stated, and are all 
reduced to the values per naut :— 


Weight of core Electrostatic capacity in microfarads  , 


in Ib. at pressure stated. . Per cent. 
XE © age — - — decrease. 
Copper | G.P — | Atmosphere.| 9,000 lb. | 
450 270 Wire to wire. 02094 02031 8300 
450 270 Wire to earth... 0:4179 0:4058 2:9 
225 275 Wire to wire. 01587 0:1538 3˙1 
225 275 Wire to earth ... 2:9 


0-3175 | 03083 | 


— — 


This is with a limit of error of less than 0-1 per cent. ; so that 
this coefficient may be taken as — 0:33 per cent. for 1,000 lb. 
per square inch pressure, or, sav —0'9 per cent. per 1,000 
fathoms. Subjoined are actual values of the capacity of a cable 
laid in 1884. Mean during 30 days maintenance, 879-2 mfds. 
From sum of component coils at factory at 75°F., 878 0 mfds. 
From sum of component coils at factory at 50 ˙F., 886 7 mfds. 
Every coil of core was tested at the two temperatures given. 
The mean depth of the cable was 1,400 fathoms and the 
mean temperature 38°F. If the coefficient for tempera- 
ture (as deduced from the above tests) of + 0:04 per cent. for 
1°F. and also that for pressure. be applied to the factory tests, 
the figure would be 880:1 mfds. for the cable after submersion, 
with which the actual measured value is in satisfactory 
agreement. 


Current Topics. 

Subjects of current interest dealt with in this issue include 
the following: | E 

Mr. T. Thorne Baker contributes an article on “ The Properties 
of Selenium." The article refers particularly to the telegraphic 
transmission of photographs. 

Mr. H. H. Broughton contributes, an article on the subject of 
'* Crane Arrangements," 
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At the Institution of Electrical Engineers yesterday evening 
Mr. A. Gerrard read a Paper on The Progress of Electric Braking 
on the Glasgow Corporation Tramways.” 


We give a description of the new electricity generating station at 
Dundee. 


The British Westinghouse Co. last week gave a demonstration of. 
the ** phase-advancer," which is due to Mr. Miles Walker, as applied 
to induction motors for the improvement of power factor. The 
motor used for this demonstration was of 900 H.P. 


The Adawara (Japan) Electric Railway Co. propose to expend 
about £440,000 on the extension of their Kozu-Yumato line to 
Gotemba. 


The acceptance is announced of the tender of the Australian 
Wireless Telegraph Co., for the construction and equipment of the 
two wireless telegraph stations for the Australian Commonwealth 
recently advertised. 

The Central Telephone Administration of St. Petersburg have 
received permission to spend £300,000 in extending the telephone 
system, and have asked for this sum to be increased to about £510,000 
to provide for another 45,000 subscribers. 


The gross receipts of the Bradford Corporation tramways for the 
year ended March 31st, show an increase of £15,493 over those of . 
1908-9. The through service from Bradford to Leeds has proved 
a great success. | 

St. Helens Electricity Committee are applying for a loan of £6.300 


for additional generating plant, and £3,930 for boiler-house plant, 
mechanical stokers, elevators, &c. 


At the meeting of Salford Council last week the subject of 
the price of coal and cannel was discussed, and it was announced that 
owing to the increase in the tenders received the cost of the 160,000 
tons required for the electricity department would represent an 
aggregate advance of £8,000 on the year. The Committee decided 
to re-ad vertise. 

Canadian statistics show that there is water power available in 
the Dominion to the extent of 95,682,907 H.P., of which only 
516,885 H.P. is at present employed. 


Torquay Corporation are advertising for а Borough Electrical 
Engineer. 

Aldeburgh Corporation are negotiating with a company for the 
erection of electricity works. 

Cork Electric Tramways & Lighting Co. are extending their mains 
to Douglas, and to the Rural District of Cork. 

Aston Corporation have adopted a reduced scale of charges for 
electrical energy for light and power. 

Manchester Electricity Committee have applied for sanction to a 
loan of £40,000 for extensions of the electricity undertaking. 

On Wednesday Wigan Corporation refused to entertain the offer 
of the Lancashire United Tramways Co. to purchase the municipal 
tramways and electricity undertakings. 

Warrington Corporation have applied for sanction to a loan of 
47.420 for additional generating plant, &c. 

Several important contracts for electric power plant have recently 
been let by Canadian power companies, and three of the more im- 
portant contracts represent an aggregate of 100,000 H.P. 


Glasgow Electricity Committee have approved a report by the 
city electrical engineer, Mr. W. W. Lackie, recommending the erec- 
tion of a new electricity generating station. 


The Transvaal Government have drafted a bill for the regulation 
of electric power companies in the Transvaal. The bill will apply to 
existing as well as to future undertakings, and it proposes to modify 
the concession of the Victoria Falls & Transvaal Power Co. 


Maidstone Corporation have introduced а fixed charge per 32-watt 
jamp per annum, as an alternative to the present system of charging. 


The Great Northern Telegraph Co. have declared a dividend and 
bonus which amount to 18 per cent., the same as in 1908. 


Parliamentary.—A Select Committee of the House of Lords 
yesterday (Thursday) passed the Bill authorising the amalgamation 
of the Baker Street & Waterloo, the Charing Cross, Euston & 
Hampstead and the Great Northern, Piccadilly ff Brompton 
Railway Companies, and also the Bill promotediby the Baker Street 
& Waterloo Railway Co., authorising the compulsory purchase of 
land adjoining Oxford Circus station and the construction of a sloping 
subway, with moving stairways, at the same station. Consideration 
of the Bill of the Charing Cross, Euston & Hampstead Railway Co., 
to authorise the construction of additional lengths of line and confer 


additional working and capital powers, was commenced, but was 
not concluded when the Committee rose. 


INSTITUTIONS AND SOCIETIES. 


BRITISH ASSOCIATION.—Sir Wm. Ramsay, K.C.B., F.R.S., has 
been nominated president of this Association for 1911. 


INSTITUTE OF METALS.— The Council of this Institute have 
decided to initiate what is hoped will be an annual series of May 
lectures. The first of these will take place in London on Tuesday, 
May 24th, when Prof. Gowland, F.R.S., will deliver a lecture on 
**'The Art of Working Metals in Japan," which will be illustrated by 
diagrams and lantern slides. 

Farapay Society.—On Tuesday, April 26th, a meeting of the 
Faraday Society will be held, at which there will be a general dis- 
cussion on Тһе Constitution of Water." This will be opened by 
Prof. Walden, of Riga, and short Papers on the subject will be read 
by Prof. P. Guye, Mr. W. R. Bousfield, K.C., and Dr. T. M. Lowry. 
In honour of Prof. Walden, & dinner will be held on the following 
evening at the Trocadero Restaurant, London, when the President, 
Mr. James Swinburne, F.R.S., will preside, and when, in addition to 
Prof. Walden, there will be present Prof. Guye, Sir William Ramsay, 
F.R.S., Prof. James Walker and other well known electrochemists. 
It is hoped that members will support this innovation. 


INSTITUTION OF MECHANICAL ENGINEERS.— This institution will 
hold a joint summer meeting with the American Society of Mechanical 
Engineers in Birmingham and London. The Birmingham meeting 
will begin on Monday, July 25th, and last till Thursday, July 28th; 
a meeting will be held! in London on Friday, July 29th. The Rt. 
Hon. the Lord Mayor of Birmingham will welcome the members of 
both Societies to that city on the Tuesday, and will also hold à 
reception in the Town Hall on the Wednesday evening. Besides 
reading and discussing papers, visits will be paid to places of interest in 
the neighbourhood of Birmingham — both engineering and historical. 


ARRANGEMENTS FOR THE WEEK 


FRIDAY, April 8th (to-day). 
PuysicaL SOCIETY or LONDON. 
S p.m. Meeting at the Imperial College of Science, Imperial 
Institute Road, South Kensington. Agenda: (1) “ Ар Experi- 
mental Demonstration of the Loading of Artificial Telephone 


Cables,” by Mr. B. S. Cohen. (2) “ Further Tests of Brittle 
Materials,” by Mr. W. A. Scoble. | 


SATURDAY, April 9th. 


BIRMINGHAM AND District ELECTRIC CLUB. 

7 p.m. Meeting at the Colonnade Hotel, New-street. Paper on 
Choice of Private Generating Plant,” by Mr. R. V. C. Brook. 

MONDAY, April 11th. 

GRADUATES' ASSOCIATION OF THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

8 p.m. Meeting at Storey's.gate, St. James's Park, S.W. Paper 
on “ Mechanical Flight," by Mr. A. B. E. Cheeseman. 

TUESDAY, April 12th. | 

JUNIOR INSTITUTION OF ENGINEERS. ‚ 

7:30 p.m. Meeting at the Royal United Service Institution, White- 
hall Paper on “ High-speed Steam Turbine Rotor Design 
and Construction," by Mr. J. M. Newton. 

WEDNESDAY, April 18th. 

THE ASSOCIATION OF ENGINEERS-IN-CHARGE. 

8 p.m. Meeting at St. Bride's Institute, Bride-lane, Fleet. street, 
Е.С. Paper оп “ Welding and its Application,” by Mr. R. J. 
Wallis-Jones. 

THURSDAY, April 14th. 

THE ILLUMINATING ENGINEERING SOCIETY. 

8 p.m. Meeting at the House of the Royal Society of Arts, John- 
street, Adelphi, W.C. Discussion on “ The Measurement of 
Light and Illumination." 

FRIDAY, April 15th. 

RovaL INSTITUTION. 
9 p.m. Meeting at Albemarle-street, Piccadilly, W. Discourse on 


“ The Chemical Significance of Crystal Structure,” by Prof. 
W. J. Pope, F.R.S. 


The Corps of Electrical Engineers (London Division). 
Officer Commanding, Col. R. E. B. Crompton, C.B. 
The following orders have been issued for the current week :— 
Monday, April 11th, “ A“ Company.—Recruits Infantry Drill, 6 to 1 
p.m. Infantry Drill, 7 to 9 p.m. 
Tuesday, April 12th, “ В” Company.—Infantry Drill, 7 to 8 p.m. 
Technical Drill, 8 to 10 p.m. 
Wednesday, April 13th, Gymnasium.—6 to 9:30 p.m. 
Thursday, April 14th, “ C" Company.—Recruits Infantry Drill, 6:30 to 
7 p.m. Technical Drill, 7 to 9:30 p.m. : 
Friday, April 15th, * D" Company.—Recruits Infantry Drill, 6:30 to 
7 p.m. Technical Drill, 7:15 to 9:30 p.m. 
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PROGRESS OF ELECTRIC BRAKING ON THE GLASGOW 
CORPORATION TRAMWAY SYSTEM." 


BY A. GERRARD. 


Summary.—The author shows that the Newell brake with the old type 
of magnet is greatly superior to the rheostatic brake, both in retarding 
wer and in current consumption ; but the voltage generated during 
igh-speed braking is excessive. The Newell brake with parallel shoe 
magnets is easier on the motors than the old type of magnets, and would 
be quite satisfactory were it not for the high voltage and skidding at 
high speeds. "These disadvantages are eliminated in the Newell brake 
with parallel shoe magnets and solenoid controlled shunts to the motor 
fields. Reference is finally made to an automatic sanding apparatus. 


The progress of braking since electric street traction was in- 
augurated in Glasgow in the autumn of 1898 is first considered. 
At that time the electrical equipment on the cars was partly British 
Thomson-Houston and partly Westinghouse. The controllers were 
arranged for electric braking. The brake, as arranged by the West- 
inghouse Co. was what is now known as the rheostatic brake, and 
was simply а circuit which included the armatures, field coils and 
rheostat. The British Thomson-Houston brake was composed of 
two sets of discs per car, each disc about 22 in. in diameter. The 


revolving disc, known as the brake disc, was keyed to the axle, and. 


the unrevolving disc, known as the brake shoe, was supported on 
two lugs projecting from the motor case. The brake shoe, although 
prevented fram revolving, could, when magnetically attracted, travel 
across the truck and make contact with the brake disc. There 
were embeddéd in each brake shoe two magnet coils, which formed 
part of the electric brake circuit, so when the brake was applied 
to а moving car the shoes became magnetised, and drew themselves 
into mechanical contact with the revolving brake discs. The car 
was therefore retarded electrically through the work done by the 
motors acting as generators, magnetically by the revolving brake disc 
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Кто. 1.—WESTINGHOUSE MAGNETIC BRAKE ON BRILL SINGLE TRUCK, 
OPERATED BY No. 21 MAGNETS. 


cutting the field, and mechanically by the adhesion of the machined 
faces of the brake shoes to the brake discs. This type of brake was 
removed 10 years ago from the cars, which were then simply con- 
nected up for rheostatic braking. 

About 1899 the Newell brake was introduced. This was a great 
stride in the right direction. Fig. 1 shows the brake fitted to an 
ordinary four-wheel Brill single truck. The component parts of this 
brake are: (1) Two powerful electromagnets, one suspended over 
each rail. (To each magnet is fitted two mild steel track shoes, one 
to each pole, and the coils of the electromagnets are energised by 
current from the motors when acting as generators. The two mag- 
nets are connected in parallel.) (2) Special wheel shoes having no 
connection with either hand brake shoes or rigging. (3) Connecting 
rods and levers between the track magnet and the wheel shoes, so 
arranged that any movement of the magnets will apply the wheel 
shoes to the wheels. When the brake is applied on a moving car the 
magnets immediately adhere to the rail and fall behind their central 
position on the track. This lag is utilised to apply the wheel shoes 
through the medium of the connecting rods and levers. It is found 
that the leverage exerted on the shoes of the leading wheels is in the 
ratio of 3:346 to 1, whereas the leverage on the shoes of the trailing 
wheels is only in the ratio of 2:175 to 1. This unequal division of 
the leverage is designed to compensate for the unequal distribution 
of weight between the leading and trailing wheels when a fast stop 
is being made, or even when stopping slowly on an incline. All the 
Glasgow cars were equipped with this type of brake, with which the 
officials were very pleased. 

The brake question then lay dormant for some time, until we began 
to discuss the probable cause of the damage to some of our armatures, 


] * Abstract of a Paper read before the Institution of Electrical En- 
gineers. 


controllers, &c. 


The opinion was that the use or abuse of the electric 
brake was responsible for the bulk of the damage. A few rough tests 
showed that when running at 18 to 20 miles per hour with 10 ohms 
in the brake circuit the voltage was as high as 1,000 to 1,200. Another 
interesting point was demonstrated by these rough tests—viz., that 
17 to 18 miles per hour was the critical speed at which skidding took 
place; that is to say, with an equipment such as is installed in 
Glasgow (namely, cars weighing 10 to 11 tons unloaded, equipped 
with Westinghouse 498 motors, and a resistance of 10 ohms in circuit 
with first braking point), momentary skidding took place when the 
brake was applied even on a level clean rail. It was therefore quite 
evident that the voltage should be reduced. It must be remem- 
bered that it is impossible to skid the wheels continuously with an 
electric brake, although the movement between skids may be so 
slight as to be almost imperceptible. 

In January, 1908, we began experimenting with a permanent shunt 
resistance in parallel with the fields when braking, but that idea had 
to be abandoned, because the machines would not excite quickly 
enough for an emergency stop. The next move was to introduce the 
shunt automatically by means of a solenoid operated switch. This 
turned out to be the proper course to follow. We started with the 
solenoid operated by a shunt coil, and connected the coils across the 
terminals of one of the armatures. With this arrangement we finally 
determined that the lift should not exceed 5g in. After very ex- 
haustive tests it was also conclusively proved that a series coil in 
the main brake circuit was more reliable and instantaneous in action 
than as а shunt to an armature ; and it also had the advantage of 
keeping the armature of the series operated solenoid switch in con- 
tact until the car actually came to rest, so that when the plunger 
dropped and opened the shunted circuit of the fields there was prac- 
tically no arc. After very exhaustive experimenting it was found 
that when the solenoid operated with 30 amperes and brought in a 


Fic. 9.—CoNNECTIONS FOR WESTINGHOUSE BRAKE, WITH DOUBLE 
SHUNT, EACH CONTROLLED BY A SOLENOID, OPERATED BY A SERIES Соп, 


shunt resistance of 0-2 ohm, we had complete control of the voltage, 
at least up to 20 miles per hour without impairing the effect of the 
brake, and the voltage never rose above 600, and, of course, there was 
no skidding. To deal successfully with excessive speeds it was 
deemed wise to make the solenoid double barrelled, the high-speed 
solenoid at 80 amperes bringing in another shunt resistance of 
0-2 ohm in parallel with the first Fig. 2. With this double-solenoid 
control the voltage never rises above 600, no matter what the speed 
may be. 

In order that the very best braking results might be obtained in 
conjunction with solenoid control. two sets of more powerful track 
magnets were tested. They are listed by the Westinghouse Com- 
pany as 26c and 25B magnets. — 

The vertical pulls in pounds of these at 5, 10, 25 and 50 
amperes are ав follows :— 


| Type of magnet. | 5 amps. | 10 amps. | 25 amps. 50 amps 
Standard 212 1.050 1.300 1,600 1,800 
s 2 8 2,400 3,250 3;900 4,100 
„ 253 1,900 | 4,600 5,150 


3,550 


These new magnets are quite different in design from the old 
Newell magnet, on which the poles follow each other in series on the 
rail. On the new type the poles are placed side by side and parallcl 
to each other. Fig. 3 represents the new standard 26c magnet. The 
25B is similar in design, only larger. The invention of the new type 
of magnet marks a most important advance in electric braking, for 
not only does it give a far greater maximum pull, but its effect with 
а current of 5 amperes is greater than that of the old magnet with 
50 amperes. The difference in the heating of the motor is most 


important. 


coasting tests two gradients were chosen, one 200 yds. long, with an! 
average fall of 1 in 27. being selected as the easy gradient, while the' 
heavy gradient was 100 yds. long, with an average fall of 1 in 13. 
Regarding the system of obtaining the readings for the curves, the! 
following method was adopted for the easy gradient test: The. test. 
ground was plotted off in lengths of 10 yds., with a distinctive mark: 
every 40 yds. The 40 yds. marks were known as the: graph lines. 


The starting point was approximately 40 vds. behind the first! graph 


Fia. 3.—WESTINGHOUSE MAGNETIC BRAKE ON BRILL SINGLE TRUCK, 
OPERATED BY No. 26c MAGNETS. 


line. The car, in every test, was started from rest with the con- 


troller set on the second braking point. The starting point was 


arranged so that the first peak or maximum reading coincided with the 
The time in seconds taken by the car to travel over 
the test ground was checked by a stop watch, and the attendants ` 
recorded every movement of the instruments. both maximum and : 


first graph line. 


minimum ; they also took a special reading as the car crossed the 
graph lines, indicating whether the current was rising or falling. 


A Car No. 438. 
B Car No. 138. 
© Car No. 438. 
D Car No. 438. 


Coasting on rheostat only. 

Coasting on rheostat and track magnets, 
Coasting on rheostat and track magnets. Standard No, 26C. 
Coasting On rheostat and track magnets. Standard No, zn. 


Standard No. 21. 


Fia. 4.—Coastina oN TRACK MAGNETS ONLY. 
(EASY GRADIENT: AVERAGE FALL, | 1N 27.) 


the heavy gradient the test ground was again plotted off in lengths 
of 10 yds., but the distinctive marks or graph lines in this case were 
every 30 yds., the first one being 10 yds. from the top of incline. The 
brake was applied to the third braking point. j 

Fig. 4 shows curves plotted from the readings on the easy gradient 
without wheel-shoe attachment. In the above test the 258 magnet 
was slightly superior to the 26c. As to the tests on the heavy 
gradient, the readings given in the Paper show that the ratio of the 


= 2 - 


Data are next given of actual tests on the tramway track.. For! 


coasting, were respectively 6:8 and 3:8 ohms. 


On 


APRIL 8, 1910. 


average current required to control the car with rheostatic brake, 
standard 21 magnet, stahdard 26c magnet and standard 255 mag. 
net were 100, 78:48, 54-00 and 39:90 respectively. The 255 magnet 
again"gives the best results, but later on it is seen that when the 
combination wheel shoes are doing their share of the work, and the 
current passing through the equipment is thereby reduced, the 95s 
magnet must share the honour with the 26c, which is the more 
efficient when the current is low. 

Combination Track and Wheel Brakes.—As it was impossible to 
test all the various combins*ions on one car, three other cars were 


Fic. 5.—*1908" BRAKE ON BRILL SINGLE TRUCK, OPERATED BY 


WESTINGHOUSE No. 258 MAGNETS. 


fitted up, namely, Nos. 368, 687 and 782. The bodies and elec- 
trical equipment of the four cars are similar. Their rheostats were 
all set alike, so that the value of R, and R., the braking points while 
Car No. 368 was 
equipped with the Newell brake gear operated by the old standard 
21 magnets (Fig. 1). Car No. 687 had the new standard 26c mag- 
nets (Fig. 3). Car No. 438 had the new standard 25s magnete, the 
brake rigging being designed to operate the hand brake shoes. Car 
No. 782 was equipped with a different type of brake, which will be 
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A Car No. 438. Coastinz on rheostat only, 
B Car No. 43%. Coasting on rheostat, track and wheel shoes, . А 
О Car No. 439, Coasting on rheostat, track and wheel shoes, (Solenoid Controlled Fiel 


Fic. 6.—Coa4sriNG ON COMBINATION BRAKES, WITH AND WITHOUT 
SOLENOID CONTROLLED FIELDS. 
(HEAVY GRADIENT: AVERAGE FALL, | 1N 13.) 


referred to throughout this Paper as the 1908 brake, and is of the 
very latest design. The magnets used were identical with those 

on car No. 438—namely, Westinghouse 25в—апа the brake rigging 
wes very similar, the only radical difference being that the motion 
obtained from the movement of the magnets was utilised in pressing 
auxiliary track shoes down on the rail, instead of applying auxiliary 
wheel shoes (Fig. 5). . The idea of substituting auxiliary track shoes 
in place of wheel shoes was to relieve the wheels of the braking effort 


of the auxiliary wheel shoes, and thereby reduce the risk of skidding 
when making fast stops. | " 

г In the coasting tests on the light gradient the average currents 
required to control these cars, compared with that in the case of the 
rheostatic brake, were: Car 368, 35-1 per cent.: car 782, 20-1 per 
cent. ; car 438, 20-66 per cent. ; car 687, 9-64 per cent. "This test 
very forcibly illustrates the superiority of the standard 26c magnet 
when the current is low. Оп the heavy gradient the corresponding 
percentages were 47-7, 33-3, 21-6 and 21-0 respectively. 

Solenoid Control.—Attention is next drawn to the beneficial effect 
of the solenoid control in coasting on the steep gradient where the 
current occasionally exceeds 30 amperes and so causes the solenoid 
to operate. Fig. 6 shows that under solenoid control the initial surge 
is checked, the voltage being reduced from 210 to 175, and also that 
the back kick is less pronounced, being 25 against 15. The whole 
reading is more uniform throughout, the number of complete waves 
being reduced from 8 to 6, the average voltage of the three readings 
reduced from 82-1 to 65:8, and the amperes from 17-0 to 13-6, while 
the average time taken to descend the gradient is also reduced from 
47! to 46 seconds. 

Surging while Coasting.*—Great trouble was experienced with 
surging, and is attributable to various causes, chiefly to the track 
magnets being too powerful for the weight of the car, to the high 
leverages between magnets and brake shoes, and to the track shoe 
suspension springs being too strong. Coasting on the rheostat alone 
is ideal so far as smooth riding is concerned, but it is too costly. A 
typical example of surging can be seen by referring to Fig. 6. 

Brake Stun Tests.—Brake stops are of two kinds, service and 
emergency. Attention was contined to moderately high speeds, 
such as 17, 18 and 19 miles per hour. It will be sufficient to indicate 
the results of the final test between car No. 782, equipped with the 
1908 brake gear, operated by 25B magnets, and car No. 687, equipped 
with Newell brake gear, operated by 26c magnets under solenoid 
control (Figs. 3 and 5). The two cars are alike in general construc- 
tion and equipment, but car No. 782 weighs 2} cwt. more than car 
No. 687, due to the difference in weight of the two brake equipments. 
The state of the rails for the test was perfect, and no sand was dropped 
on the rail. When making service stops at the various speeds it was 
endeavoured to make every stop in the same distance—as, for 
instance, at 17 miles per hour, 60 ft. was the distance aimed at; 18 
miles per hour 70 ft.; and at 19 miles per hour 85 ft.—in order to 
compare the electrical energy required by the different braking com- 
binations in making similar stops. When making emergency stops, 
the motorman, of course, pulled up the car in the shortest possible 
distance. The same motorman and recording staff were engaged 
throughout the entire test, On comparing the stops at 17 miles per 
hour we find the following :— 


Car No. Distance. Max. volts. Max. amperes. 
Service Stops at 17 Miles per Hour. 
782 60 ft. | 875 | 110 
687 57 „ 475 70 
Emergency Stops at 17 Miles per Hour. 
782 34 ft. 875 190 
687 415 140 


36 » 


Turning now to service stops at 18 miles per hour, we find that car 
No. 782 always skids once, and sometimes twice, during every stop, 
whereas car No. 687 shows no signs of skidding. 


Max. amperes. 


Car No. 


| | 


Distance. | Мах. volts. 


Service Stops at 18 Miles per Hour. 


782 701 ft. 1.025 200 
687 | 703 ,, 525 90 
Emergency Stops at 18 Miles per Hour. 

782 522 ft. 1,125 165 

687 52} „ 535 


150 


In regard to the tests at 19 miles per hour, it became impossible 
to record the readings for car No. 782, as the first skid always took 
place before the instrument had time to indicate the true voltage. 
As to the stops made by car No. 687 at this speed, both service and 
emergency, the voltage never rose above 595, and even when making 
the last two emergency stops, when the controller handle was passed 
right over the first braking point on to the.second, there was abso- 
lutely no indication of skidding. It is not our intention to go closely 


* Surging while coasting means that the car does not run steadily down 
the incline, but is allowed to accelerate until the brake acts, when it is 
pulled up almost to а standstill. 'The brake then releases its hold and 
allows the car again to accelerate, and so on. 
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into the merits and demerits of the two brakes under test, but rather 
to point out the beneficial influence of solenoid controlled fields. А 
few comments, however, may not be out of place. 


Retardation.—It has been conclusively proved by our tests that the 
brake on car No. 782 can bring a car to rest in an extremely short 
distance, but, from observation made during the tests, we are of the 
opinion that the retardation throughout an emergency stop is the 
reverse of uniform, being very low at the beginning and extremely 
high towards the end of a stop—in fact, so high that sitting passen- 
gers are hustled along the seats. Retardation to this extent would 
very soon ruin the framework of a car bodv, and create no end of 
claims from injured passengers. What is wanted is uniform retarda- 
tion throughout the stops. Retardation from car No. 687, in our 
opinion, was perfectly uniform throughout ihe most severe emergency 
stops, being as high at the beginning as at the end of the stop. Also 
it makes very little difference in the voltage whether the controller 
is properly handled or not. From the foregoing particulars it seems 
quite evident that the double solenoid can protect ine equipment, and 
at the same time improve the braking of the car. | | 

Heating due to Braking.—A tramway or railway motor is usually 
selected with reference to the work it has to do in propelling the ear, 
with little regard to the extra work which is thrown upon it when 
braking. It is therefore often urged that. since a motor usually 
operates at a fairly high temperature under normal conditions, the 
extra load thrown upon it by electric braking is certain to produce 
more or less rapid deterioration of the insulation. This argument is, 
undoubtedly. à sound one where rheostatie braking is used, and it 
may apply also with the earlier types of magnetic brakes, especially 
if the motor is hard wrought under normal service conditions. But 
with the latest type of track magnet the current taken from the 
motors is a very small percentage of that required for rheostatic 
braking, and when it is remembered that the heating varies as the 
square of the current, it becomes evident that the increased heating 
due to braking with this type of magnet is practically nil. 1f, in 
addition, the motor fields are provided with solenoid-operated shunts, 
excessive voltage cannot occur, and the objections to the use of the 
motors for electric braking have been removed. 

Test sheets of the various brake tests referred to above are in- 
cluded in the Paper. 


Conclusions.—From actual experience gained, the author is of 
opinion that automatic solenoid control of the field, such as has been 
described, is à valuable addition to the brake gear of an electric car. 
It is an everyday occurrence in the life of a tramcar driver to get into 
a tight corner and have no time to apply his electric brake in the 
proper manner, notch by notch, with the result that he skids the 
wheels. He then operates his sand valve, and trusts that the sanded 
rail will save him from collision. It may be of interest here to point 
out that the Glasgow Corporation is at present engaged in fitting to 
each car ап automatic sanding apparatus, the component parts of 
which are a solenoid and a continuous flow sand valve. The coil of 
the solenoid is inserted in the main braking circuit, and its armature 
is connected to the continuous flow sand valve, so that when the 
solenoid operates the sand valve is opened, and а copious supplv of 
sand is projected on the rail without any effort of the motorman. 
A spiral spring is attached to the valve in such a way as to work 
against the action of the solenoid, and adjusted so that if the electric 
brake is applied for an ordinary service stop, or for coasting. the 
solenoid is prevented from opening the valve and serving out sand 
when it is not required ; but in the event of the motorman making 
an emergency stop the current flowing through the circuit is sufficient 
to operate the solenoid and automatically to supply sand at a most 
opportune moment. 
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OPERATING COSTS UNDER ELECTRIFICATION. * 


Summary.—Interesting details are here given of the operation of the 
Long Island Railroad and the West Jersey & Seashore Railroad under 
electrical working. Particulars are tabulated of the energy consumption, 


costs per car mile, defects of train equipment and the delays due to 
failures of the electric equipment. 


It is difficult, in fact, practically impossible, to give any general 
statement of the first cost of electrification of railways which can be 
safely applied to individual cases. In the case of an entirely new 
line, built for traction by electricity, unit costs may be made to 
apply, but in the case of conversion of an existing steam line there 
are many collateral costs to be considered aside from those of 
electric equipment. In few cases will an electrified steam railroad 
be conducted precisely in the same manner as that previously done 
by steam; multiple unit train service at frequent intervals will 
displace part or all of the infrequent locomotive train service ; 
existing tracks, yards and terminals, stations, signalling and tele- 
graph lines must be changed to a greater or less extent to adapt the 
road to the new class of service ; special rolling stock must in part 
be purchased and in places new real estate acquired. Each electri- 
fication, therefore, must be dealt with as a separate and individual 
problem. Generally speaking, the cost of converting a steam rail- 
road is very high under American conditions. Taking into account 
the changes in the physical property and equipment, it will at times 
mean a doubling of the existing capitalisation. The high cost of 
conversion will act as a deterring factor upon additional electric 
construction until a sufficient number of installations are made to 
furnish evidence of the advantages and economy of electric traction ; 
in fact, railway managers, although watching closely, and with 
interest, the pioneer installations of electric operation on steam 
roads have not been anxious to duplicate experiments in advance of a 
demonstration of the results, and are awaiting this demonstration. 

The systems available for heavy traction are the alternating 
current—direct current and the straight alternating current. Con- 
sidering the electrical items of installation, the chief elements of 
cost may be grouped under three headings: the power house, the 
transmission system, and the train equipment. Of these, in general, 
the power house is the least expensive and the train equipment the 
most. For comparing the two systems, an estimate may be given 
of the case of a trunk line road with dense suburban traffic con- 
ducted by multiple unit trains and with an important through 
business conducted by electric locomotives. The percentage of the 


total electrical cost carried by the three equipment divisions was 
as follows :— 


A.C. 

A.C.—D.C. (single phase). 
Power house... coo oe D mesi н Өн 2898 25 
Transmission eir se eyed nis r 22 
Train equipments eee РРР 53 
100 100 


These figures are given to show the relative importance, as regards 
cost, of the three divisions for the two systems. The actual money 
value of the various costs would not be useful without a detailed 
presentation of the case, but the important fact developed was that 
there was little difference figured for the total first cost of either 
system ; in other words, as at present developed, it appears that 
for à dense suburban service conducted by multiple unit trains, or, 
in the case of locomotive haulage in terminals or over short lengths 
of а main line, there would be little difference in first cost between 
the third rail alternating current—direct current system and the 
single-phase alternating-current system. As, however, the length 
of line increases and as the frequency of trains becomes less and the 
weight of the trains increases, the single-phase system becomes 
cheaper in comparison with alternating current—direct current. and 
a substantial saving in first cost can be effected by the use of single 
phase on such lines. In fact, for long trunk line work and with the 
average density of traffic found on American railways, the first cost 
of the alternating-current—direct-current system certainly would be 
prohibitive, whereas there will be found instances where this will not 
be the case with the alternating-current system. 

It is. of course, a matter of importance to determine the prospect 
of reducing first cost. This might be accomplished by lowering in 
price of apparatus, or by a radical change in system, or by both. 
There appears to be а reasonable prospect of some substantial reduc- 


Abstracts. from the“ Railway and Engineering Review," of a report 
by Mr. G. Gibbs, chief electrical engineer of the Long Island Railroad and 
the Pennsylvania Tunnel and Terminal Railroad, presented at the eighth 
session of the International Railway Congress. 


tion in the first cost of electric apparatus, as the market for same 
broadens, but the manufacturers do not promise very radical reduc- 
tions. As to the prospect of a change to a system inherently simpler 
and cheaper than existing ones, it would be unprofitable to predict 
what the future may bring forth, a system which would eliminate 
the element of transmission would seem to open up a prospect of 
important simplification and cheapening, but such а system does 
not appear to be in process of development. 

The cost of operation is à matter of the highest importance to 
railway officials, since the question of net yield is the foundation 
for an investment. Below is given such concrete examples of 
operating costs as are available to the writer. They are, perhaps, 
the only cases in which important installations have been in com- 
plete operation for a long enough period to furnish comprehensive 
figures. "The installations referred to are those on the Long Island 
Railroad and the West Jersey & Seashore Railroad, and figures 
are preented for two complete years' operation in each case. The 
condensed tabular statements herewith taken from the com- 
plete monthly and yearly tables require little explanation. 

Table 1 gives а concise statement of the electric installations on 
the two roads. 


Table I.— Statistics. 


W. Jersey 
Long Island. | & Seashore 


1907. | 1908. аы 


Route miles of track 37:6 | 43:9 


74:6 
Miles of single {гасК........................... 900 | 9869 | 1525 
Miles of high-tension pole line 41:0 | 420 69-59 
Miles of conduft .............................. 9:09 ; 9:09 None 
High-tension transmission voltage......... 11,000 11.000 33,000 
Number of sub-stations ................ ees 6 | 6 | 8 
Capacity of sub-stations ............ lees 19,500 19.500 17,000 
Capacity of power house 16.500 16.500 | 8.000 
Number of motor cars—————————— 130 132 80 
Number of trailer cars 84 82 None. 
Average cars per train 370 , 394 | 295—345 
Average tons per car (1 ton = 2, 000 Ib.)... 378 36˙5 


479—474 


\ 


Table II. gives comparative figures for electrical quantities and 
efficiencies, and is of interest as showing the distribution of the 
various losses in electrical energy from the power house to the cars. 
The figures for power consumption per ton-mile and per car-mile 
represent fair averages for electric installations of the character m 
question and in а climate which requires a considerable consump- 
tion of energy in winter for heating the cars. Electric heating adds 
very largely to power consumption, as will be seen when it is stated 
that. in summer months, the watt-hours per ton-mile at sub-stations 
on the West Jersey & Seashore Railroad were about 63, while in mid- 
winter months this figure rose to 100, the larger part of this differ- 
ence being due to the additional energy required to light and heat 
the cars in winter. It is interesting to note also that the efficiency 
of the electric system from the power station to the point where the 
current leaves the sub-station for feeding into the third rail is from 
70 to 80 per cent., depending upon the loading during the various 
months; in the busy months, the efficiency at times reaches 85 per 
cent. The losses from the sub-station to the cars in the direct- 
current feeder system cannot be accurately measured, but in the 
cases cited it is estimated to be between 5 and 10 per cent. The 
figures given for current used for other purposes illustrate the 
considerable and useful consumption of power for running shop 
motors, lighting stations and operating the signal system. 

Table III. gives the cost of generating current at the power house 
and cost of the current when delivered at the cars. The former 
figures include all power house operating and maintenance expense 
but no fixed charges, taxes or depreciation charges. The b deliver 
cost includes the operating and maintenance cost for transmission 
lines, third rail, track bonding, and sub-stations, and allowances for 
losses in transmission of the current and its conversion to direct 
current delivered at the car contact shoes. It should be noted, 
however, that the above figures do not include any mane 
expenses other than for electrical apparatus, and no portion of the 
general expenses of the railroad. pet 

A table in the report gives the monthly car-mileage and cost 15 
car-mile for the two years. The average costs per car-mile for ; | 
West Jersey & Seashore Railroad were 10-654. and 10-23d. d 
tively for the years 1907, 1908; and for the Long Island Railroit 
11-234. and 8-90d.; whilst the costs per 1.000 ton-miles we : 
18s. 4d., 17s. 114., 24s. 9d. and 20s. 3d. respectively. The cost pe 
car-mile includes the cost of power, maintenance of third rail 905 
track bonding, maintenance of car bodies and trucks, maintena E 
of way and equipment expenses, conducting transportation # 
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е zie NE 
PI т. Table II.—Energy Consumption. 
ud | 1907. 1908. 
DOM t 
RIS ——— | Long West Jersey Long West Jersey 
TMD i Rp Island. & Seashore. Island. | & Seashore. 
PERS SIR NI кези ee ERES VU rage кисы ксы Pee ызды Ссс ge ae 
A.C. units received at sub-statioon·O U H . 2 2b0, 34 1.826 | 21,899,739 | 
1 Efficiency of high- tension transmission UU UE . . 96˙2 Siig 97°0 e 
ae D.C. units delivered from sub- station UU Uk [!T H H q 16, 138,965 | 14,585,900 | 18,138,515 | 16,088,300 
КЕ D.C. units used for electric traction . 13,466,995 | 13,530,659 ; 16,201,962 | 14,780,145 
Die pne D.C. units used for other purposes ........ 5 896,075 389,672 901,934 731,771 
Түт ав ce. Units lost in conversion from alternating current to direct current... | 4,202,861 5,882,510 | 3,761,224 5,997,020 
ATE E Efficiency from power house to sub-station bus bar . 18:52 72:15 81:3 73:8 
"EST Total ton-miles (passenger) . . 41,541, 106 184,615,535 | 180,129,860 | 192,472,541 
^ "у lt Car-miles (passenger) T———————É——— 3,808,479 3,855,580 4,945,719 4,044,025 
Mee Train-miles (passenger) 222 V - 1,021,102 1,305,663 1,251,877 1,172,894 
Sh Watt-hours ad ton-mile at sub- stationßnæꝑ ꝑ U:! HUUH( HH q 95˙2 73:29 90-0 76:8 
icd EE Doi Met y P, 121:2 101-58 110-6 104-0 
nes Units per car- mile at power house 4:51 4:86 4-098 4°95 
patati e s" » BU sss а ево ЕТЕК 3:54 3:51 | 3°276 3°66 
теш Áo — mm —— —— — 
Table III.— Generation and Maintenance Costs. 
— | Long Island. West Jersey & Seashore. 
EE. 1907. 1908 1907 1908 
|i + Cost: per unit at power ,,,... 0-44 0:35d | 0:34d. 0:30d. 
28 s » JJ! л нк и не Е ооа ЕО оаа ИЫК АНЫҢ 0˙85d. 0°73d. 0°65d. 0°58d. 
m Cost per car-mile for maintenance of electrical equipment on сагв.............................. 0:36d 0:38d. | ves Due 
n: 7 Net output in units'at power house v æVVvvé.. vid 31,517,200 | ; 22,887,800 
pu Pounds of coal per Uni etn rd or ui enean Ан edo ax o xke | 85 3:29 | sins 3°36 
чй Cost of coal рег ton ; ß de Rara атая 108. 5d. 9s. ld. 
E Number and capacity of generatorsta·ueeſkõõk.— ꝑ . 8 | 3: 5,500 kw 4 : 2,000 kw 
E" Capacity of power housekeeeeeeee uve V epe ROV N Uster VP pas | 16,500 kw | 8,000 kw 
ПИТ чаа зан mcd ca aa eae eee 5 
pom * Table IV. РЕЗА due to Electric Equipment. 
fe \ 1801. 1908. 
» fe Long Island. W. Jersey & Seashore. Long Island. W. Jersey & Seasho re. 
Ё Train, Train. Train, Train. 
d ust No. Minutes. No. Minutes. No. Minutes. No Minutes. 
d esi %%;öĩ*¹5: T caer Ld 13 197 21 404 35 270 20 134 
d p" Control equipment 21 286 180 2.209 72 644 99 509 
С Air brakes .. ТРОХ 8 84 40 247 35 428 14 54 
sa em Miscellaneous mechanical ‘equipment . e 7 74 80 1.073 57 964 45 427 
gue „®% electrical equipment... 58 1.006 316 1,564 44 781 183 693 
tense Failures of power due to third гаі) ............... 17 218 8 103 36 792 3 47 
1 е 5 s. “trolley: анон i i 86 1,122 je “ 223 3,498 
MTS ; » S. S and trans.......... 5 25 13 80 31 190 36 284 
FT Tryck eubhleeses сн uas ae ead 1 203 7 146 1 15 1 18 
yep Snow and ice on third rail s. 8 161 72 1,751 16 244 ‚9 69 
ua Shoe fuses blown ............. cce 0 107 881 
27 Unclassified and unknown .............................. 15 179 120 844 53 552 27 108 
“ele? rasa se Se Ms Е р, сраза CHIENS 
DID rr 159 2,493 943 9.543 490 6,761 661 5,841 
жын = == . 8 rou a = 
ird B Car-miles (passenger and baggage) .................. 3,526,227 3,855,580 4,662,230 4,044,025 
К " Аа рег detention 11 A ТЕ MEE EE 22,171 4,088 9,514 6,118 
ji Ee А per minute of detention .................. 1,414 404 | 689 692 
oí. 
i jie traffic expenses, general expenses, wages of motormen and train | in striking the approach blocks where the third rail is interrupted 
ee crews ; in fact, all operating expenses of the railroad. In comparing | at street crossings. It will be noted that there were a large number 
(T the costs per car-mile, the difference in weight of cars, given in | of defectivetrolley poles reported on the West Jersey & Seashore Rail- 
1 Table I., should be noted; it should furthermore be explained that road; this is due to the use of wheel trolleys and the ordinary type 
ү! the Long Island installation may be considered purely local service | of cross-span overhead trolley wire; it illustrates that while this 
d in a densely populated district, the average length of the run being | type of construction was installed in the best manner it is not suit- 
ere 24 miles, whereas the West Jersey service approximates main line | able in practical service with trains of three or more cars operating 
б у railway conditions with long runs of about 25 miles between stops. | at fairly high speed. 
uu Table V. gives a list of the principal defects reported, and is of Table IV. classifies the principal detentions of all kinds due to 
e interest in showing which portions of train equipment require the | electric equipment. In compiling this table detentions due to 
p largest amount of attention. The item for blown fuses appears | collisions and derailments have been omitted, as having no direct 
cis excessively large, but it should be remembered that the purpose of | bearing upon the behaviour of electric equipment. 
T these fuses is to guard against excessive current in the various critical Of the total cost per car-mile, one-third is due to cost of supplying 
" portions of the equipment, and the fuses are purposely adjusted so | power to the car, including maintenance of all parts of the electric 
| as to be blown under exceptionally severe conditions; they are | system on the car, and of this figure about one-half is the cost of 
a easily and quickly replaced by the train crews and cause little delay | the power alone. In both roads the load conditions at the power 
3 to service. The excessive number of fuses blown on the Long houses are not favourable, nor is the energy generated as much as it 
ML Island Railro:d ір 1908 was partly due to the use of stock fuses which | is expected to be in the near future, so that the item for cost of power 
КИЯ were found somewhat too small for the increased requirements due | at the car should come down considerably as the magnitude of the 
ч Ju to heavy loads and increased severity of service in that year. The | operation increases. Other items also in the total cost per car-mile, 
PE considerable number of flash-overs of motors on the Long Island | namely, general expenses of various kinds and wages of motormen 
ut Railroad was also largely due to very severe local service. Breakage of | and train crews, are largely affected by density of traffic and have a 
M" contact shoes is almost entirely due to striking material left by | downward tendency. 
MS trackmen in the path of the shoes, but shoes are occasionally broken The list of detentions looks quite formidable, but when analysed 
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Table V.—Defects of Train Equipment. 


1907. 1908. 
= Long | W. Jersey Long W. Jersey 
Island. |& Seashore. Island. & Seashore. 

Flash-overs ...... я UNUM : 23 None 42 1 
Main fuses blown 50 “an 660 es 
Shoe fuses blown 1,169 844 4,812 1.934 
Trolley fuses blown... None 358 None 711 
Bus fuses blown ............... 158 5l 182 169 
Controller fuses blown ...... None 138 None 118 
Heater and pump fuses blown 379 359 590 383 
Total fuses blown  .......... „ 2023 1.955 6.028 3,504 
Hot bearings .................. 12 52 59 30 
Earthed armatures ............ 9 6 27 6 
Short-circuited armatures ... 1 In above 9 In above 
Earthed fields .................. 1 2 2 1 
Commutators .................. 5 None 16 None 
Contact shoes replaced ...... 500 925 672 564 
Pump motor armatures ...... 10 1 15 2 
Control s eee n reto eee ees 86 180 139 99 
Brake equipment 15 40 26 15 
Short- circuits (miscl.)......... 5 de 9 eu 
Trolley poles......... — Not used) 981 Not used, 460 


loading. The temptation in electric service is constantly to over- 
load, either quickening the schedule, increasing the number of stops, 
or adding trailer cars; this is due to the fact that the apparent 
limit of capacity of railway motors is their abilitv to make schedule, 
and it is often not remembered by the railway superintendent that 
this is far beyond the heating capacity of the motors. Where all 
сагв in a train are motor cars, overloading cannot be as readily 
accomplished as where trailers are hauled, especially if the motors 
lave been designed to take care of а continuous running condition 
with the minimum number of stops, as is generally the case. The 
multiple unit control system is а very complicated assemblage of 
delicate apparatus, but works surprisingly well and when properly 
maintained it will be noted gives very little trouble. 

Table V. is confined to the statement of delays and troubles on 
the train equipment ; but in Table IV. the troubles due to other 
parts of the electric installation, namely, the third rail, transmis- 
sion lines, sub-stations and power house, are included, and it is 
interesting to note the unavoidable delay caused by these features 
of an electric installation. 

Considering the figures for the year 1908, it is seen that the Long 
Island road operated its electric mileage at a cost of 8:904. per car- 
mile; the steam train-mileage cost 13-98d., a difference in favour 
of clectric traction of 5-08d. per car-mile. On the West Jersey & 
"eashore, the electric mileage cost 10-23d. per car-mile as against 
11-154. for steam mileage, or a saving for the electric service of 
0-07d. per car-mile. The relatively unfavourable showing on the 
West Jersey for electric saving is in part accounted for by the 
difference in character of the service on the two roads. as before 
explained, and by the fact that on the Long Island road the average 
length of train in steam service was about the same as in the electric 
and the stops frequent ; it was, therefore, costly service. On the 
West Jersey the average number of cars per steam train was twice 
that of the electric. and much of the service was long distance express 
with few stops and of an exceptionally economical character. 

А comparison of this kind must at present be based on estimates 
and opinion, as no operating figures for the alternating-current 
systems are obtainable. It is the opinion of the writer that the 
maintenance costs of the single-phase system, as at present deve- 
loped, will be somewhat higher than for the alternating current— 
direct current, but not by an important amount ; eventually the 
maintenance costs should be about the same for either system. The 
total operating cost figure, however, will probably be in favour of 
the single-phase system, because of the higher average efficiency of 
this system and the lower operating cost of sub-stations. The 
importance of the savings possible for the single phase will depend 
upon the character and extent of the traction scheme, becoming 
greater as the length of line increases and the density of traffic 
decreases. It is impossible, however, to generalise safely, and each 
case should be considered upon its own merits. An estimate may 
be given for the particular case referred to in connection with first 
cost, in whica it was figured that about 13 per cent. less energy at 
the power house would be required for the single phase than for the 
allernating-current — direet-curent system. This, together with 
the saving in sub-station operation, would show an operating saving 
of about U-Sd. per car-mile, or, say, between 4 and 5 per cent. of the 
total operating cost. 
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ELECTRIFICATION OF TRUNK LINES.* 


BY L. R. POMEROY. 


The author assumes from a physical and mechanical view point 
that clectric traction can meet all the demands and requirements of 
railroad service, and that whether or not electricity will replace steam 
traction is entirely a commercial problem. Electrification is not 
justified unless an increase in net receipts can be secured sufficient 
more than to pay interest on the extra. capital involved. This 
increase in net receipts may be brought about either by decreasing 
the working ex penses for the same service, by so modifving the service 
as to bring in a greater revenue, or by a combination of the two. 
There is hardly a steam road in existence to-day which does not have 
divisions or sections wherein distinctly local traffic could be handled 
more profitably by light, comparatively frequent, electric service than 
by heavy steam trains as at present. Both steam and electric service 
can be operated over the same tracks without interference, and in 
so doing each kind of service would be handled in à manner most 
appropriate to each. 

There are instances where the inherent advantages in electrical 
operation will induce an increase in business sufficient to justify the 
change; but these instances hardly apply to trunk line conditions. 
for the reason that the principal business of trunk line roads is freight. 
and no extra freight traffic is induced by electric motive power. In 
heavy work the limiting feature of the steam locomotive is the 
boiler, and the maximum adhesion can be utilised only at low speeds. 
As tractive force governs the tonnage hauled. the ability of the 
electric locomotive to utilise almost indefinitely power proportional 
to the maximum adhesion and produce a drawbar pull entirely 
independent of the critical speed of a steam locomotive, as limited by 
the boiler. is a marked feature. In heavy grade work the ability to 
increase the speed shows up favourably to the electric locomotive, 
as enlarging the capacity of à given section. 

With steam locomotives a coal consumption when running of 4 lh. 
to 5 Ib. per indicated horse-power-hour really means 6 Ib. or 7 lb. at 
the rail, when the losses due to firing up, laying by in yards and 
sidings, &c., are taken into account. Whereas under electric opera 
tion, with an efficiency of 65 to 70 per cent. between the power house 
and the rail, a coal consumption of 4 lb. per kilowatt-hour at the rail 
can be counted on. The Metropolitan Street Railway, of New York, 
has produced electric power at the switchboard at the rate of 0-244. 
per kilowatt-hour, or 0.184. per horse-power-hour. These figures 
apply to the winter season. In summer season the cost is at the 
rate of 0-22d. and 0-17d. respectively, and these costs cover all ex- 
penses and repairs except fixed charges. The coal consumption is 
2-9 Ib. per kilowatt-hour and 2-16 lb. per horse-power-hour. The 
Interborough Company, of New York, is furnishing power at the rate 
of 2-6 Ib. of coal per kilowatt-hour, or 31b. at the drawbar. The 
author considers 0-63d. per kilowatt-hour at the rail a conservative 
figure. and uses this cost in his subsequent computations. Where 
average coal is used, about 9s. per ton is the cost of locomotive coal 
on the tender, while a much cheaper grade can be used in the power 
house. costing, with modern coal-handling facilities. about 6s. per ton. 
At this rate the relative difference in the cost of coa! at the rails 
would be 50 per cent. in favour of electricity. The results under 
electrical operation of the Mersey Tunnel showed a difference in 
fuel cost amounting to 55 per cent. in favour of electricity. 

On the mountain grades or in heavy freight service. where the 
boiler of the freight locomotive type is forced to the limit, the show- 
ing is still more favourable to the eleetric side. Especially is this 
true when the steam locomotive is detained on side tracks for as long 
a period as it takes to make the run, which is very frequently the case. 
The cost of a unit of power with the steam locomotive becomes 
relatively higher under maximum and minimum boiler demands. 
while with electricity the cost per unit is at a uniform rate, whether 
working under extreme or light power demands, For example, à 
consolidation type locomotive with 180,000 Ib. on 57 in. drivers 
50 sq. ft. of grate surface, working under maximum conditions on à 
11 per cent. grade, would burn 150 Ib. of coal per square foot of grate 
surface per hour and evaporate from 12 Ib. to 151b. of water per 
square foot of heating surface per hour. Making the computation 
on this basis, the cost per 1.000 ton-miles would be 5s. by steam. a5 
against Эз, 9d. for the same service by electric locomotive. 

Take a second instance, with locomotive coal at 7s. per ton. the 
price in eastern Pennsylvania for a low grade of soft coal. and an 
express passenger locomotive of the Atlantic type with the following 
data: Boiler pressure, 200 lb. per square inch ; weight on drivers 
102.000 Ib.; heating surface, 2,821 sq. ft.; grate surface, 50 sq. ft. 
rate of combustion. 150 Ib. per square foot of grate surface per hour: 


* Abstract, from the“ Railway and Engineering Review, of a Paper 
read before the American Society of Mechanical Engineers. 
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speed 70 miles per hour. Figuring on this basis, the cost of steam 
per hour would be 38.. as against 2s. 1d. under electricity, or 281 per 
cent. in favour of electricity. 

The author refers to an article by C. L. De Muralt, in which figures 
are given from the annual reports of 1903 of the Pennsylvania апа New 
York Central Railways. Mr. De Muralt applied the figures found 
during the course of his investigation, and gave the following reduc- 
tions if electricity were adopted as a motive power, the total cost of 
operating the lines being $64,928,894 and $46,962,491 respectively. 


P.R.R N.Y.C. 

Fuel, 10 per cent $600,013 . $463,388 
Water, saved entirely ............ 335,280 ...... 295,583 
Other supplies, 50 per cent....... 191,274 ...... 167,336 
Wages, enginemen, &c., 25 p.c.... 1,429,212 ...... 1,207,361 
Repairs to locomotives ............ 2,206,492 ...... 1,804,486 
Total amount saved......... $4,762,277 3,942, 154 


Large as these alleged savings are, yet they would not amount to 
more than 21 to 3 per cent. on the necessary increase in capital to 
electrify the roads. 

The author claims that, with electric operation, greater mileage 
is possible with the electric locomotive and that fewer units are 
necessary to perform the same service. Great stress is laid on the 
fact that the ordinary freight locomotive makes only 3,000 miles per 
month, or 100 miles per day, against which is put forward the ability 
of the electric locomotive to perform practically continuous service. 
This low operating efficiency of a steam locomotive in freight service 
is generally thought to be due to limitations in the locomotive, 
whereas it is mainly due to operating and traffic conditions. These 
limitations would apply with equal force to electric locomotives, so 
that, barring some increase in speed, the electric locomotive can make 
no greater mileage than its steam competitor in equivalent service, 
consequently its splendid ability to perform almost continuous ser- 
vice cannot be realised in practice. 

The time that the locomotive is performing useful work amounts 
to 28 per cent. of the day, and it is a mistake to claim greater capacity 
for the electric locomotive than its steam equivalent. Under electric 
conditions the time spent in the mechanical department may be 
reduced as much as one-half, and perhaps the time spent in doing 
useful work may be increased owing to greater speed, but the opera- 
tion of lost time due to traffic and operating causes will be practically 
the same for both electricity and steam. 

The impression is quite prevalent that if 100 steam locomotives 
are required to operate a certain division, if operated clectrically 
a power station capacity the equivalent of 100 locomotives would be 
necessary ; whereas the generator capacity, barring the installation 
of spare units, would be of such size as to meet the average load. 

In the annual report of the Pennsylvania Railroad (1903) the 
president states that “‘ the congested condition of your system has 
brought about a large increase in the ton-mile cost, which for 1903 
was 25 per cent. greater than for 1899. In order to prevent the in- 
crease in ton-mile cost it is necessary to move freight trains faster 
in places where traffic is dense, and for such purposes the electric 
locomotive is most efficient." With steam locomotives the most 
economical average speed for freight service is 12 to 15 miles per hour. 
It is difficult to increase the size of steam freight locomotives without 
resorting to the Mallet compound articulated type, and here we have 
the equivalent of two locomotives in one machine. With the electric 
locomotive it is possible to develop a much greater horse-power and a 
large overload at the time when needed, and do it more economically 
than with steam. The New York Central electric locomotive has a 
maximum peak horse-power of 3,000, which is 25 per cent. above nor- 
mal. This maximum is about double the power which ean be obtained 
from the New York Central standard Atlantic type locomotive. Similar 
proportions can he obtained for electric freight locomotives, and their 
size and power are not limited by boiler capacity. The advantage 
of the overload capacity on short mountain grades or for strategic 
peaks is one of the strong points in favour of the electric machine, 
and would make electric operation applicable to special cases rather 
than a universal substitute, in the broad light of commercial con- 
siderations. 

The conclusion, from this survey of the situation, is that the rapid 
development of suburban traction by electricity will require large 
power houses at large cities, and these can gradually be made sufti- 
cient for working the line on further stretches in each direction, 
handling congested terminals. or used where commercially prac- 
ticable, until it may be desirable to electrify the entire division. Elec- 
tric operation. as compared with steam, shows to greatest advantage 
in urban and suburban passenger service. Here. if multiple unit 
trains are employed, so that a considerable fraction of the total 
weight is carried on the driving wheels, thus permitting a high rate 
of acceleration to be used, a schedule speed quite impracticable in 


steam operation can be maintained. Moreover, a more frequent. 
service can be given without a proportional increase in expense, whilst: 
in times of light traffic small trains can be run, the energy consump- 
tion per train in such service being almost in proportion to the 
number of coaches. The law of induced travel, however, applies 
to urban and suburban passenger service, but does not hold for trunk 
lines, and especially freight service. Under trunk line conditions 
the only thing that interests railway managers is the traffic available 
at the present, relatively speaking ; the future is too indefinite to be 
capitalised to any great degree in advance. 
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ELECTRIC CRANES.* 


BY H. H. BROUGHTON. 
(Continued from page 973.) 
CRANE ARRANGEMENTS. 


Summary.—In this article crane arrangements are dealt with. Over. 
head travelling cranes are divided into 12 groups, and descriptions of 
a number of ordinary overhead travelling cranes of the multi-motor and 
mono- motor types are given. Special cranes coming under the other 
groups are considered, and many drawings of typical cranes by leading 
English and Continental makers are included in the article. 


TRAVELLING CRANES WITH INVERTED JIBS. 


Overhead travelling cranes as ordinarily constructed are 
unable to serve the entire floor of the building in which 
they are installed. The area commanded by the hook is a 
rectangle of width equal to the span of the crane less the 
width of the trolley, and length equal to the length of the 
gantry, between the stops, reduced by the width, over the 
end carriages of the bridge. Overhead cranes to serve the 
whole floor are not infrequently required, and in some works 
the arrangements are such that an adjoining building has 
to be served. In other works it is not only desirable to 
serve the whole floor but also part of an adjoining room as 
well. These several requirements have led to the intro- 
duction of a number of novel cranes, some of which we now 
propose to describe. 

Many cranes of this type have been designed by Mr. 
Ludwig Stuckenholz, and the author is indebted to the 
Stuckenholz Company for kindly placing data and drawings 
at his disposal. 

The travelling crane depicted in Fig. 131 is provided with 
a jib that can be moved in the direction of the crane bridge so 
as to serve an adjoining room. In contra-distinction to other 
cranes of this type, the jib is here traversed by means of a 
rope instead of a chain; moreover, the lifting mechanism 
is mounted upon the trolley, and all the advantages of the 
multi-motor method of driving are preserved. 

Referring to the drawings it will be seen that the bridge 
of 15-54 metres (51 ft. approximately) span, and 3-9 metres 
(12 ft. 9 in.) wheel base, is composed of two plate girders, 
the top flanges of which are securely braced together and 
to an N type outrigger in the manner shown. On account 
of the small side clearance the wheels are overhung. 

The jib carriage, composed of figured steel sections, runs 
between the main girders on a track formed on the lower 
flanges. It is traversed by means of the wire rope a which 
is coiled on the grooved drum b, passed half round the guide 
pulleys cc mounted near the end carriages, and the two ends 
are connected to the jib carriage. The drum 6 is driven 
through a worm reduction by means of the motor M, 
mounted above the path of the jib carriage inside the main 
girders. The loaded jib is prevented from tilting by means 
of four rollers, d, mounted on the jib frame and resting 
against the lower flanges of the main girders. 

The trolley runs between the two I beams, forming 
the jib, on a track secured to the lower flanges. Traverse 
motion is effected in the same way as the jib is moved 
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across the bridge. The rope e coiled on the drum / is 
passed half round guide pulleys gg mounted at either end 
of the jib, and the ends are connected to the trolley in the 
manner shown. The drum / is driven through а spur re- 
duction gear by means of the motor M, mounted upon the 
jib carriage. The maximum overhang of the hook beyond 
the crane track is approximately 11 ft. 


TRAVELLING CRANES WITH INVERTED JIBS AND 
TRAVERSING TROLLEYS. 


i aThere are many different forms of cranes coming under 
this group. The. general arrangement of a 6-ton overhead 
travelling crane of 46 ft. 3in. span, with a revolving jib 


With full load, travel is at the rate of 246 ft. per min., 
and running “ light," a speed of 295 ft. per min. is attained. 
The motor for driving the travelling mechanism is rated at 
18 B. H. P. at 510 revs. per min. Other details of the bridge 
will be readily inferred from the drawings. 

The trolley (Fig. 134), upon which is mounted the roller 
path, is composed of figured sections and plates built up 
into box form. The wheel base is 9 ft. 2 in., and the truck 
wheels are 154 іп. in diameter. The traversing motor, of 
3 B.H.P. at 770 revs per min., drives through a worm reduc- 
tion the pinions which gear with the two spur wheels keyed 
to the driving wheels. The traversing speed with full load 
is 65 ft. per min., and when running “light” the speed is 
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Fia. 131.—TRAVELLING CRANE WITH INVERTED TRAVERSING JIB. 


depending from a traversing trolley, is depicted in Fig. 132 
and details of the trolley are shown in Fig. 134. 

The bridge consists of two “open” type girders, 5 ft. in 
depth, pitched at 8 ft. centres apart, braced to light out- 
riggers, and connected to end trucks composed of plates 
and angles. In all cranes of this kind it is necessary to 
provide a long wheel base on account of the overhanging 
load at the end of the jib. The wheel base of the crane 
under consideration is 22 ft., and the bridge is supported 
by four wheels, cach 241 in. in diameter and 31 in. width of 
face. 


131 ft. per min. Ап electro-mechanical brake is provided 
at the rear end of the worm spindle. 

The revolving portion is built up of figured sections and 
plates to the form shown. All important connections are 
made by means of large gussets of ample dimensions to 
resist the torsional stresses due to the sudden starting or 
stopping of the jib. The braced angle uprights, which form 
the crane pillar, are connected to the turn-table upon which 
is accommodated the mechanism for revolving the jib. 
This mechanism consists of a motor, of 3 B.H.P. at 770 revs. 
per min., driving through a worm reduction gear the bevel 
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.entral. The slewing speed at the jib head is at the rate of 


pinion which mates with the two wheels, keved one on each 
295 ft. per min. 


axle shaft. The four steel rollers, 20 in. in diameter, fixed 
at right angles to each other, with the drivers in the same | The lifting mechanism is mounted on the horizontal jib 
plane as the centre line of the jib, are mounted in such a! immediately above the operator's cage, and the two together 
way as to ensure maximum adhesion on the two drivers. help to counterbalance the load suspended from the jib- 


SCALE OF FEET 
2 3 4 5 


SCALE ОР MM. 
о 500 1000 


Еа. 134.—ARRANGEMENT OF 6-TON TROLLEY FOR SWING JIB CRANE. 


The other two rollers merely serve to take up oscillations, | head pulley. A motor, of 18 в.н.р. at 510 revs. per min., 
and movements due to the shifting of the centre of gravity | drives through a worm reduction the spur pinion which 
of the load. Four guide rollers, with vertical axes, bear gears with the wheel keyed to the barrel. The brake is 
against the inside of the roller path to keep the turn-table | applied to the second motion shaft. With full load, the 
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lifting speed is 37 ft. 9 іп. per min., and with half load, 
59 ft. per min. ; the speed of the empty hook is 114 ft. 6 in. 
per min. For the 6-ton lift the rope is wound direct on 
to the barrel, whereas for lifts of 3 tons, the rope is taken 
over the pulley at the jib head. "This pulley is made to 
traverse its spindle by means of a screw in order to keep 
the “ wind ” straight. 

The electrical arrangements are evident from the draw- 
ings. To make himself familiar with the mode of connect- 
ing up the several motors the reader is advised to refer to 
the section on wiring. | 


TRAVELLING CRANES wiTH SINGLE TROLLEY ANU 
TURN-TABLE. 


Cranes of this kind are used in steel works for serving the 
hot and cold beds. The crane depicted in Fig. 133 was 
designed and constructed by the Stuckenholz Company for 
the Phcenix Iron & Steelworks, of Laar, near Ruhrort. 
It is of 3 tons capacity, and the speeds are as follow :— 


Lifting 3 tons at 39 ft. per min. 
Traversing at 130 ft. per min. 
Travelling at 330 ft. per min. 

Slewing at the rate of 3-5 revs. per min. 


The bridge and trolley turn-table are similar in construc- 
tion to those described above. The lifting mechanism 
presents several features of interest, amongst which may 
be mentioned the hook tilting arrangement, by means of 
which the operator is enabled to deposit the load without 


leaving his stand in the cage, and without any assistance 
from men on the ground. 

Referring to Fig. 133, it will be seen that the motor M 
drives through worm and spur gearing the shaft a. At 
the ends of this shaft (which projects beyond the figured 
steel framework) the rope drums b are mounted. From 
the ropes c 1s suspended the carrier e to which the con- 
trollable cross-beam g, with two hooks h, is attached by 
means of the stirrups f. The ends of the upper arms of the 
hooks are attached to the carrier by means of chains, and 
they rest horizontally against the lower flange of the cross- 
beam as the latter hangs free. 

Midway between the rope drums 6 a check rope drum, 2, 
of the same diameter, is loosely mounted. In the loop of 
the check rope is suspended the pulley k, the axle of which 
has its bearings in а stirrup which loosely encloses the 
carrier, and which is fixed to the cross-beam. 

During the lifting and lowering periods the hooks are in 
the position shown by full lines; the controlling brake is 
then inoperative. To deposit the load it is only necessary 
to stop the motion of the check rope drum by the aid of the 
hand brake. As “ lowering continues, the carrier and 
cross-beam approach each other and thereby bring the 
hooks into the position shown by dotted lines, with the 
result that the load 1з detached automatically. 

On account of the high lifting speed and the low “ height 
of lift," buffers are provided to protect the crane from 
injury in the event of careless manipulation. 


(To be continued.) 


NEW ELECTRIC SUPPLY STATION AT DUNDEE. 


The city of Dundee, which at present has a population of 170,000, | the cost of the large alterations which were carried out earlier, and 


was one of the first cities to recognise the advantage of a general 
supply of electricity, as is evident from the fact that a supply was 
there commenced as early as March. 1893. a provisional order 
having been obtained by the Dundee Gas Commissioners in 1890. 
From 1893 up to 1900 slow but steady progress was made. In the 
latter year the Corporation took over the horse and steam tramways, 
which were owned by а company, and gradually electrified the 
whole system. In spite of extensions and improvements the 
inherent disadvantages of the site and the want of elasticity in the 
system of generation gradually made themselves manifest, when, 
due to industrial developments, problems of supplying large powers 
over a widely extended area had to be met. The city is the centre 
of the jute industry of Great Britain, and contains about 100 mills 
and factories with an aggregate horse-power approximating 60,000. 
In 1905 Mr. H. Richardson, city electrical and tramway engineer, 
reported to the Council that further large extensions were rapidly 
becoming necessary, and advised the construction of a new generat- 
ing station situated in a more favourable situation. After reports 
from Mr. Richardson, and consultations with Mr. J. F. C. Snell, 
the Council determined to proceed with the work, and instructed 
Mr. Richardson to draw out a scheme. In 1907 the building of an 
extra high-tension, alternating-current, three-phase station was 
commenced, to generate current at 6,600 volts 50 cycles, together 
with three sub-stations, In these sub-stations the energy is con- 
verted to direct current and fed into the low-tension distributing 
system, the latter comprising а three-wire system with 400 volts 
across the outers for lighting and power, and а 550 volt supply for 
tramways. 

The new portion of the undertaking, which has cost over £100,000, 
has now been partly in operation since July of last year and up to 
the present has proved eminently satisfactory in every way. The 
official inauguration of the new system took place on February 23rd 
last, when the main generating station was opened by Prof. J. A. 
Ewing, C.B., F.R.S. With a total capital expenditure of £242,552, 
the revenue last year from the sale of current was £36,975. Although 
the annual accounts of the electricity undertaking have never shown 
large profits, still it must be remembered that for several years it 
has been the custom of the department steadily to reduce the 
capital debt of the undertaking. "This has been done by trans- 
ferring large sums annually from capital to revenue. Including 


which were also paid for out of revenue, a sum of no less than 
£31,500 has been charged to the revenue account in this way during 
the last five years. 

The new main generating station is situated at Carolina" Port, 
about 1} miles to the east of the centre of the city. The ground 
upon which the station is built was reclaimed from the river some 
10 years ago, and consisting chiefly of refuse from the local gas 
works is of no use whatever for bearing any permanent weights. 
Borings having shown that rock existed at а depth of from 30 ft. 
to 33 ft. below the surface, it was decided to pile the whole founda- 
tion with reinforced concrete piles, grouping the piles where the 
heavier weights had to be carried, and then throw a reinforced 
concrete raft over the whole, constructed to the various levels 
required. Over 300 reinforced concrete piles were required. 

Buildings.—The general arrangement of the station will be 
evident from Fig. 1. The present main buildings average 120 ft. 
long by 132 ft. wide, and consist of a steel frame work filled in with 
brickwork on three elevations. Теге is à temporary corrugated 
iron screen wall forming the west elevation to allow for extension. А 
distinctive feature of the buildings is the large windows in the north 
and cast elevations. In the boiler house, especially, the large 
amount of lighting, together with the white glazed bricks of the 
boilers and economisers, gives a pleasing effect, which must be con- 
ducive to good work on the part of the boiler house staff. In 
general design the generating station consists of two complete units 
more or less symmetrically arranged about а centre line through 
the chimney. 

Coal Handling.—A railway branch line is brought into the site 
and passes over а 20-ton weighing machine where the wagons are 
weighed, then leads through a large ring tippler situated over a 
receiving hopper. In the tippler the wagons, after being clamped 
down, are turned completely over, coming back to the original 
position. The tippler is driven by a 4 B. H. P. electric motor, and the 
time taken to make a complete revolution is two minutes. Ап 
ingenious lock prevents the tippler being turned without a wagon in 
position. 

Ап electric locomotive, supplied by the British Thomson-Houston 
Co., is employed for shunting. This locomotive takes its current 
from overhead wires by two trolley arms. There are two motors, 
and the locomotive is capable of pulling a load of 20 tons up un 
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incline of 1 in 60 at 6} miles per hour. The receiving hopper into 
which the coal is dumped has a capacity of 18 tons, and it is built of 
steel plates $ in. thick, stiffened by angles and tees. A tray con- 
veyor carries the coal from this hopper to the main gravity bucket 
conveyor which lifts it to the overhead bunkers. This tray con- 
veyor carries the coal a distance of 45 ft., and is driven by a 2 B.H.P. 
motor; it discharges the coal into a rotary filler which feeds the 
buckets of the main conveyor while they are in motion. 

The gravity bucket conveyor, supplied by Messrs. Babcock & 
Wilcox, is about 326 ft. long and has a vertical lift of 62 ft. This 
conveyor is driven by a 6 B.H.P. motor, and the conveyor runs at a 
speed of 50 ft. per minute. The buckets are each stamped out of a 
single piece of steel, and have only the side brackets and tipping 
lugs riveted. The coal is tipped into the bunkers by means of 
tippers of which there are two to each bunker. "The overhead coal 
bunkers have а capacity of about 700 tons and are situated above 
the firing floor. They are built of steel plates stiffened by angles 
and tees. "The bottoms are $ in. thick and the sides and bulk-heads 
ту in. Special attention was given to the riveting to have the 
bunkers as far as practicable watertight. The coal passes through 
a valve at the bottom of the bunker into measuring machines where 
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„ Special attention has been given to making the flues as short as 
practicable, with easy curves and rounded corners. To facilitate 
the cleaning of the flues sliding doors have been provided in the 
bottom of the main flues to allow the soot to be dropped into barrows 
at the ash basement level and taken to the main conveyor. There 
are two economisers of 360 tubes each, situated on either side of the 
chimney, one for each battery of boilers. The soot pit under each 
section of the economiser is formed with a double slope leading to a 
trough at the bottom where a screw conveyor, driven by means of 
a clutch from the scraper gear, discharges the soot into trucks: it 
is then taken by the main conveyor to the ash bunker. 

There is one brick chimney, 9 ft. internal diameter and 200 ft. 
high above the firing level, and a Simmance Abady combined CO, 
and draught recorder is installed in the boiler house. 

Two steam-driven Weir feed pumps are situated on the engine 
room lower floor in front of the chimney. Each pump is capable 
of delivering 80,000 Ib. of water per hour against the boiler pressure 
of 180 lb. per square inch. Beside the ordinary stop valve at the 
pump there is a valve with a long spindle extending through the 
chimney into the boiler house with which the firemen can regulate 
the speed of the pump. As the pump exhaust is not free from oil 
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Fic. 1.—Cross-SECTION OF GENERATING STATION. 


the amount is registered, then by way of shoots to the stoker hoppers. 
The measuring machines run on rails suspended from the bunkers 
but the shoots are fixed, as will be noticed in Fig. 2. Coal may be 
taken from either of two bunkers to either of two boilers in a battery. 


Boilers, Pipes, &c.—At present there are four Babcock & Wilcox 
water-tube boilers, each having a heating surface of 6,182 sq. ft., 
and rated to evaporate 20,000 Ib. of water per hour with a working 
pressure of 180 Ib. per square inch. The boilers are each fitted with 
a Babcock: & Wilcox improved superheater of 1,389 sq. ft. heating 
surface, giving a superheat of about 150°F. There are two chain 
grate stokers to each boiler, driven by chains from a main shaft in 
the ash basement. A view of the boiler house is given in Fig. 2. 

The driving motors, each of 8 B.H.P., and capable of driving the 
eight stokers, are situated between the batteries of boilers in a room 
at the ash basement level. 'The ashes are discharged through 
dumping doors at the back of the chain grates to the ash pits under- 
neath, from which they are allowed to fall to the ash basement floor. 
After they are cooled, they are taken by the main conveyor to the 
ash bunker. "The ashes are then discharged through shoots either to 
railway wagons or carts as may be desired. 


it is not allowed to mix with the turbine exhaust but is passed through 
a coil in the hotwells, where the otherwise waste heat is taken 
advantage of to heat the feed water, whilst the condensed steam is 
run to the drains. 

The main and branch steam pipes to the turbines are of mild steel, 
8in. diameter, with branches and flanges riveted on. The main 
steam header is securely anchored at two points. viz., in the middle 
of each battery of boilers, and an expansion bend is fitted between 
the batteries. There is a steam separator for each turbine 
situated on the engine room lower floor, with a Poole trap dis- 
charging the condensed steam either to the hotwell or to the 
drains. The whole of the piping system was carried out by Messrs. 
Aiton & Co. 


Turbines.—The main steam plant consists of two Willans- Parsons 
steam turbines, each of a nominal capacity of 2,000 kw., but capable 
of dealing with an overload of 25 per cent. for two hours and 50 per 
cent. for half hour. Each turbine is fitted with a hand-operated 
overload valve, which admits high pressure steam to the second 
expansion ring, a governor with electrical control, an oil pump and 
à tachometer. A hand oil pump is also provided to flush the bear- 
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ings before starting. The turbines are shown in the view of the 


engine room given in Fig. 3. 

Immediately underneath each turbine is a contraflo surface con- 
denser of 3,400 sq. ft. cooling surface. To allow for expansion and 
prevent distortion of the turbine body the condenser rests on springs 
and is not rigidly fixed. Each condenser is provided with a three- 
throw Edwards air pump, driven by an electric motor. On the end 


Fic. 2.—BoiLER Носвк, DuNpEE New ELECTRICITY Works. 


of the air pump crank-shaft there is a force pump which lifts the 
discharge to a Lea recorder on the upper engine room floor where 
the steam consumption is continuously recorded ; the water is then 
г llowed to gravitate to the hotwells. 

The circulating water for the condensers is taken from the river 
Tay. The maximum rise and fall of the tide in the river amounts 
to nearly 18 ft. To reduce the power required to circulate the large 
amount of water, and also to avoid the necessity for const int regula- 
tion due to a varying head on the pumps, it was 
decided to use a closed system of piping and 
arrange the outlet of the discharge pipe below 
water level. The condensers are well above 
highest water level, and consequently the in- 
ternal pressure is less than atmospheric pressure, 
especially at low tide. Hence it would have been 
preferable to lay as much of the pipes as possible 
below low water level, and thus reduce the chance 
of air leakage and also the volume of air in the 
pipes should the syphon break. "The expense of 
doing this was, however, so great that the pipes 
had to be laid at such a depth that they wera 
only partly below water level at the highest tide. 
Tne outlet pipe passes through the concrete wall 
of the eastern wharf and then turns vertically 
dowawards, ending with a short bend in a hori- 
zuntal direction. The top of the mouth of this 
bend is 2 ft. below lowest water level. To make 
sure that water can always be obtained in emer- 
gencies, the pumps are arranged below lowest 
water level and can bo speeded up to deliver 
th» full quantities of water should the syphonic 
action fail altogether. Automatic reflex valves 
are fitted at the pumps, enabling all ordinary 
control operations to be carried out from the 
power station. At first these valves closed with 
considerable shock, but this was greatly lessened - 
by an arrangement of a small valve fixed on the 
main one, but opening in the reverse direction and closed with a spring. 


A pump room constructed of reinforced concrete was sunk at the 


waterside. This pump room is 14 ft. internal diameter and 27 ft. 
deep from the ground level to the bottum floor. A sectional eleva- 


chargers, and isolating switches. 


tion and plan are given in Fig. 4. On the river side of the pump 
room are two settling tanks constructed of reinforced concrete and 
having removable covers for cleaning. In these settling tanks the 
change in velocity of the water precipitates the mud, &c., which 
may have been carried through the gratings on the inlets. The 
pump room is equipped with two 16 in. diameter vertical spindle 
centrifugal pumps situated on the bottom floor below the lowest low 
water level and driven direct by two vertical electric motors of 
63 B. H. P. each at the ground level. The motors are started and 
controlled from the engine room, and have a wide range of speed 
regulation. The main circulating water pipe from the pump room 
to the engine room and from the engine room to the river is of cast 
iron, 30 in. diameter and iin. thick. To prevent corrosion the 
pipes were coated internally and externally with Dr. Angus Smith’s 
solution, then asphalted } in. thick and covered with 6 in. of puddled 
clay, after they were laid. At the highest point of the system a 
single-throw Edwards air pump is connected by means of a baro- 
metric pipe to deal with the air that has been carried in with the 
water. The circulating water pipes were supplied by Messrs. J. 
Wilson & Со. 


Generators.—There are two three-phase, 2,200 kw. Dick, Kerr 
generators giving 6,600 volts at 50 ~ when running at 1,500 revs. 
per min. The overload is the same as in the cas» of the turbines. 
The stator body is in one piece and is arranged to slide lengthways 
along the shaft to give access to the rotor. The latter has four 
radial poles and is very strongly constructed. Natural ventilation 
is used, cold air being drawn through air passages from below. 
Direct coupled to each generator is an exciter of 18°5 kw. at 125 
volts. There are also two 120 kw. direct-current Siemens gene- 
rators coupled to two Willans engines and used as a standby for 
exciting the main generators or driving the works motors. 

Two B.T.-H. motor generators are installed on the lower engine- 
room floor. One is a single-ended machine consisting of a three- 
phase 6,600 volt motor coupled direct to a 300 kw. 400-460 volt 
continuous-current generator. The other is a double-ended machine, 
comprising a three-phase motor coupled to two 150 kw. 200-230 volt 
continuous-current generators. These motor-generators are used for 
feding the district round the main station and for works motors, &0. 

Battery.—This is situated on the fourth floor of the switch house 
and consists of 102 Tudor cells in lead lined wood boxes supported 
on glass oil insulators. Special care was taken in the construction 
of the battery room floor to make it acid proof. Blue Adamantine 
clinkers were laid on cement and grouted with bitumen. A 15 kw. 
booster is installed on the upper engine room floor for charging 
purposes. 

Switchgear.—The extra high-tension switchgear is contained in a 
separat^ building, as shown in Fig. 1 and occupies three floors. The 
ground floor is occupied by the cable dividing boxes, static dis, 


Fic. 3.—View or ENOINE Room AND CONTROL SWITCHBOARDS. 


The *bus-bars are on the first 
floor and the oil switches on the second so as to be easily accessible. 
The whole of the extra high-tension switchgear 1s contained in 
moulded concrete cells, no brickwork of any kind being used. The 
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"bus-bars are in duplicate and the two sets can be paralleled through 
an oil switch. Each bar is isolated in a cell by itself, and having 
only connection to its own phase, the risk of a breakdown on any 
part spreading is greatly reduced. Static dischargers are provided 
on the outgoing feeders. The oil switches have two breaks per pole. 
and each of the three phases is contained in a separate cell. The 
opening and closing of the switch is effected by the release of power- 
ful springs. The mechanism is so arranged that after the switch is 
either opened or closed, the motor coils up the spring ready for the 
next operation. 

The whole of the switchgear was supplied by the British Thomson- 
Houston Co. The alternating-current control board and the direct- 
current main board are situated on a gallery 11 ft. above the engine 
room upper floor level (Fig. 3). The boards are of white marble. 
On the alternating-current control board indicating lamps show 
whether the oil switches are in or out. A synchronoscope with 
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Fia. 4.—SECTIONAL ELEVATION AND PLAN OF Pump Roos, 


indicating lamps is mounted at either end of the board on swing 
panels in full view of the operator. Triple-pole time limit overload 
relays are used on the feeder and motor-generator panels and 
Andrews reverse power relays for the generators. A Tirrill regulator 
is installed for keeping the voltage constant in spite of the variable 
tramway load. Special attention was given to earthing the frame- 
work, &c., in а very substantial manner. 

Sub-stations.—There are three sub-stations besides the part of 
the main station allotted to,sub-station machinery. These are 
situated at Clepington, Lochee and Dudhope. Те transformers 
and rotary converters are on the ground floor, while the high and 


low-tension switchgear is situated on a gallery 7 ft. 8 in. above the 


floor level, as will be seen from Fig. 5. The extra-high-tension 
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switchgear is in similar moulded concrete cells to the switchgear of 
the main station, but the oil switches are mechanically operated. 
On both incoming and outgoing extra-high-tension feeders static 
dischargers are provided, while reverse current relays are in circuit 
with the incoming feeders. In the Clepington sub-station there are 
at present two rotary converters supplied by the British Westing. 
house Co., each of 550 kw. Ву means of а double-throw switch 
fixed on the machines these may be made either used as shunt 
machines suitable for lighting loads or as compound wound ma. 
chines for running on the traction load. Each rotary is combined 
with an alternating-current booster which boosts tbe low-tension 
volts up or down so that the machine is capable of giving any 
voltage from 400 to 550 volts on the direct-current side. A 610 k. v.a. 
three phase to six phase oil-cooled transformer is provided for each 
machine. In Dudhope there are three 550 kw. 400-550 volt rotary 
converters, and in Lochee there are two 250 kw. 400-550 volt con. 
verters, all similar to the machines described above. e 

Cables.—The extra-high-tension cables were manufactured and 
laid by the British Insulated & Helsby Cables (Ltd.). The cables are 
three-core, paper insulated, lead covered, double steel armoured and 
jute protected, with B.O.T. earthing strip below the lead and insu- 
lated from it by a strip of paper. The total length of extra-high. 
tension e: bles "connecting the ‘generat:ng station and the sub 


FIG. 5.—CrEPINGTON Suvnp.sTATION, DUNDEE. 


stations is about 12 miles. The cables for about } mile from the 
main generating station, owing to the nature of the ground, are laid 
in ereosoted wood troughing, the troughing being covered with 2 in. 
tiles. Where the cables pass under the lines of the Dundee and 
Arbroath Joint Railway they are drawn into 6 in. fireclay conduits 
laid with a slight fall to either end to carry off any water which 
might accumulate through condensation, &c. The conduits are 
embedded in concrete. The remainder of the cables are laid direct 
in the ground at an average depth of 4 ft. 6 in. and 18 in. apart. 
After being laid they were heavily coated with a preservative com- 
pound and then covered with a specially shaped tile 2j in. thick, 
with skew ends for jointing. 

We are indebted to Mr. H. Richardson, city electrical engineer, 
for supplying us with the above particulars of the new station an 
extensions, 


METHOD OF PROTECTING INSULATORS FROM 
LIGHTNING AND ARC EFFECTS.* 


BY L. C. NICHOLSON. 

Summary.—The author relates the experiences of the Niagara. Tock: 
port & Ontario Power Со. in regard to the protection of their 60, has 
volt transmission lines, and he describes a type of arcing ring which has 
proved very successful. "E 

The problem of adequately protecting a high-tension id 
line against injury by lightning is important. Earthed over jd 
conductors, relief gaps on insulators, lightning rods supported : 
the transmission line structures or on separate structures alongside, 
and station- type lightning arresters at points particularly ipo 
are some of the principal preventive devices employed. ^7 

* Abstract of a Paper read before the American Institute of Electrica 
Engineers. 
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serve to ameliorate conditions, but none affords ideal protection to 
the line. 

The 60,000 volt transmission lines of the Niagara, Lockport & 
Ontario Power Co., from Niagara Falls to Syracuse and other cities 
n western New York, were placed in operation in July, 1906, with- 
out any of the usual methods of line lightning protection. The 
experience of four years has served to indicate something of the rea! 
nature of lightning effects which result in insulator failures, and has 
led to the development of an inexpensive and efficient means of 
protection. 

Fig. 1 shows the principal insulator used (arcing rings installed 
later are also shown in this illustration), and, with the exception 


Fic. 1.—INsuLATOR WITH ARcING Ras. 


of à few smaller ones of the same general design, the only type of 
insulator employed until 1909. This is known as the three-part 
main line" insuletor. Its principal dimensions are: Diametcr of 
headpiece, 14] in.; diemeter of intermediate shell, 13 in.; diameter 
of centre shell, 11 in. ; length of intermediate shell, 12 in. ; length 
of centre shell, 17 in.; height over all, 193 in. The flash-over 
voltage when the surface is dry and clean is 195,000. The wet 
flash-over voltage et 1/5 іп. per minute precipiation at 45 deg. is 
120,000. In all ceses insulator pins are of steel and are earthed. 
Lightning troubles have been entirely confined to the line. No 
station troubles, chargeable to lightning, have developed. Expe- 
rience clearly shows thet lightning in the vicinity of the line induces 
high potentials between the line conductors end earth. This 
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Precipitation—Inches per Minute, 
Fid. 2.—FLASH-OVER CHARACTERISTICS OF AN INSULATOR UNDER SPRAY, 
WITH AND WITHOUT ARCNd RINGs. 
(a) Without arcing rings. 
(b) With arcing rings adjusted to lower the“ dry flash-over " without affesting 
minimum “ wet flash-over,” 
potential causes one or more insulators in the immediate vicinity 
to flash over or puncture, or to be shattered in some part or parts, 
even though no flash-over or puncture occurs, or to be shattered by 
the power arc following the initial flash-over or puncture. These 
various causes intermingle their effects so as to obscure the first 
cause. А fairly concise idea of the nature and magnitude of the 
destructive forces may be gained by a study of the broken insulators 
in place. | 
The usual case of line disablement involves a single insulator, 
which is either punctured from the cable or tie-wire to the top of the 
pin, or, being sufficiently strong to resist puncture, is broken by the 


flash-over arc. Frequently several neighbouring insulators are 
more or less damaged by what appears to be the effect of sudden 
mechanical forces which shatter or break the shells very much as а 
hammer blow would destroy them. Extreme cases infrequently 
occur when many insulators in а restricted locality are entirely 
destroyed. Such disturbances usually centre at & particular line 
structure on which all the insulators may be entirely destroved, and 
one or more insulators on several adjacent structures in each direc- 
tion destroyed or injured, the injury decreasing in severity away 
from the focus. Such accidents are attributed to direct strokes on 
or very near the line. The mechanical forces exerted on insulator 
parts in such cases ap pear to be enormous, breaking the porcelain 
into small bits of irregular and curious shapes, and distributing them 


Fic. 3.— NEW ТҮРЕ or Four-Part INSULATOR SHOWING METHOD OF 
ATTACHING ARCING RING Supports TO CYLINDRICAL PINS. 


over the right-of-way for severe! hundred feet. Fortunately, these 
extremo cascs are of rere occurrence, end do not enter largely into 
the lightning protection problem. Just where direct stroke effects 
leave off, and just where induced potential effects bogin and end, is, 
of course, indefinite. It is definitely known that a stroke 500 ft. 
distant may cause a flash-over or puncture. It is thought that 
disturbances may be felt from discharges 2,000 ft. or 3,000 ft. away, 
this being also determined by the size of the discharge, and perhaps 
by electrostatic conditions in general. 


Fic. 4.—Arcrya RiNGS APPLIED TO THE SUSPENSION TYPE or 
INSULATOR. 


The insulator problem as outlined above presented itself by the 
end of the lightning season of 1906. Thirty-five insulators were 
disabled by puncuring or shattering. out of a total of 12,000 installed. 
Analysis of the insulator failures with respect to their location showed 
that the number of insulators disabled on the top wire was four times 
the number disabled on a single side wire, or twice the number 
disabled on both side wires. This result formed a basis for correc- 
tive measures which were taken previous to the lightning season of 
1907. These devices consisted of relief gaps installed on insulators 
at regular intervals on the top wire of both duplicate lines, and the 
installation of high resistances in the neutral earth connections of 
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star-connected transformers. These gaps were spaced 2,200 feet on 
approximately 240 miles of line and 4,400 ft. on 100 miles, while on 
60 miles no gaps were installed. "The width of gap first adopted was 
6 in., corresponding to а discharge voltage of 70,000 volts. 

It was intended by proper spacing and setting of the relief gaps 
to limit the maximum possible voltage between top conductor and 
earth to less than the puncture or flash-over value of the insulators, 
and thus prevent the failure of insulators on the top wire due to the 
usual lightning effects. It was also expected that when discharging 
through the relief gaps, the top conductor would act to some extent 
as an overhead earthed conductor, and in this way afford some pro- 
tection to the two side wires. An adjustable concrete resistance of 
500 to 2,000 ohms was connected in the neutral earth connection of 
the sending transformers, and 5,000 to 10.000 ohm resistances at 
five different sub-stations in the neutral earth connection of star- 
delta connected receiving transformers. "The purpose of installing 
these resistances was primarily to limit the discharge current to 
earth from the top wire through the relief gaps to a value which 
would not disturb operation, and the arc of which would quickly 
follow up the horns of the gap and discontinue. In the same way it 
was thought that these resistances would limit the power-current 
over an insulator containing no gap, in the event of a flash-over, to a 
value which would not work such havoc to the insulators as had 
formerly occurred. The 5,000 to 10,000 ohm sub-station resistances 
were, of course, not necessary to attain the end sought, and their use 
was later discontinued, all neutrals except that at the generating 
station being insulated. 

The operating results of the lightning season of 1907 did not fully 
justify the use of the relief gaps from a theore: z^! standpoint, and 
showed them to be rather an objection than ғал v vantage from a 
practical operating standpoint. It was early apparent that the 
gaps perfectly protected the insulators containing them, but that 
their protective influence was felt very slightly a short distance away 
on the same conductor, and was not felt at all on the two lower 
cunductors. This was true with gaps set as low as 44in. With 
23,000 insulators installed, and 750 relief gaps on the line, the 1907 
results were: 41 insulators disabled on top wire ,and 45 on side 
wires. A table given by the author shows the extreme localisation 
of lightning effects and the difficulty with which the charges travel 
along a conductor. It appears that the net effect of the use of the 
gaps was to save some insulators on the top wire. The number of 
line breakdowns was not reduced, while voltage disturbances and 
momentary interruptions were numerous. For this reason the 
relicf gaps were removed before the lightning season of 1908. The 
earthed horn was left in place to act as a lightning rod. The concrete 
neutral resistance at the generating station was retained to prevent 
short-circuits between any one phase and earth. The majority of 
the insulator failures of 1907 were due to puncture, usually from 
the tie-wire in the neck to the top of the pin. A few punctured 
vertically from the cable to the pin. Approximately 25 per cent., 
and perhaps more, were shattered by the power are following a 
complete or partial flash-over. Comparatively few, it is believed, 
were shattered by direct stroke, although about 40 were injured by 
lightning stresses, but were not incapacitated thereby. 


In view of the large proportion of punctures, it was decided to 
apply high potential to the lines and to weed out the weak insulators. 
This proved to be a slow and expensive process, so that very little 
was accomplished before the advent of lightning in 1908. A three- 
minute test of 100,000 volts to earth was applied to 109 miles of 
line containing 4,000 insulators, and resulted in the puncture of 80. 
These tests showed what there was already good reasun to suspect— 
viz., that the insulators were not tested sufficiently before erection, 
and that many of those on the line could not resist lightning stresses, 
and some were liable to fail from abnormal voltages incident to 
operation. The insulator parts had been tested to 75,000 volts each, 
but no test was made on the assembled insulator. 

The lightning season of 1908 was a particularly severe one, result- 
ing in the destruction of 226 insulators and the injury of 100 more. 
The failures may be classified approximately as follows: Punc- 
tured, 114 (top wire 75, side wires 39) ; shattered by direct stroke, 
31 (top wire 22, side wires 9); shattered by power arc, following 
flash-over, 81 (top wire, 56, side wires 25). The 100 insulators 
which were injured were damaged by lightning stresses, or by power 
arc effects. They were still operative, however, and were replaced 
at convenience. The lesson of the year was not new, but it showed 
more forcefully than had been realised before, that even if all insu- 
lators were capable of resisting puncture, they would continue to be 
shattered by a power arc following a flash-over. 

The only practical way of making the insulators puncture-proof 
was to remove them from the line, test each one to its dry tlash-over 
voltage and return the perfect ones to the line. There was some 
question as to whether ar not such a test would be effective, since an 


insulator which would flash over under 25 cycle voltage from a 
testing transformer, might puncture under the sudden attack of a 
lightning shock. However, the fact remained that insulators, 
presumably sound and dry, had flashed over in service because of 
lightning, rather than puncture, and this justified the belief that a 
25-cycle dry flash-over test was sufficient. Subsequent experience 
has verified this conclusion. 

А device for rendering insulators fire-proof, or rather proof against 
injury by & power arc in the event of a flash-over, was developed to 
meet an obvious need. As shown by Fig. 1, this device consists of 
two metal rings concentric with the insulator, a lower one which is 
situated near the base being considerably larger in diameter than 
the insulator parts, and supported by earthed metal risers attached 
to the pin; and an upper one somewhat larger than the neck of the 
insulator, just opposite the tie-wire, suspended from the trans- 
mission cable, and electrically connected to it. These rings serve 
as electrodes to which the power arc automatically transfers imme- 
diately after its formation between the tie-wire and pin, over the 
surface of the insulator. When holding between these rings, the 
arc is removed sufficiently from the insulator to prevent injury to 
the porcelain by heat. 

It was determined experimentally that the intense and con- 
centrated heat at and near the ends of a large power arc is largely 
responsible for the damage wrought. This is particularly true of 
the lower terminal which passes up the pin to the heart of the 
insulator and shatters it. In other words, the insulator is broken 
from the bottom upward, by the lower end of the arc. The upper 
terminal, located on the tie-wire, is not so destructive, on account 
of the tendency of the arc to flare upward and away from the por- 
celain. If, however, the very crater of the arc comes into actual 
contact with the porcelain, by reason of being located on the nether 
side of the tie-wire, or by reason of burning the tie-wire in two, 
which it may do if it remains at a single point, the headpiece of the 
insulator will be broken. Considerable experimenting with high 
power arcs showed that the lower portion of the arc was averse to 
assuming anything like a horizontal position. It very much pre- 
ferred not to make the bend about the base of the insulator to reach 
the pin. Thus, it was found that the lower arcing ring would take 
the arc immediately after its formation to the pin (which was 
accomplished by means of a fuse from tie-wire to pin, placed well up 
under the insulator parts) almost irrespective of the location of the 
ring with reference to the base of the insulator. On a quiet summer 
day, with practically no air movement to drive the arc away from 
the insulator, and naturally cause it to attack the ring, it was found 
that the arc instantaneously transferred from the pin to the lower 
ring, even though the ring was 20 in. larger in diameter than the 
base of the insulator, and as much as 4 in. below the base. The 
arc travelled rapidly from place to place around the insulator, and 
did not remain in any one place long enough to burn the tie-wire 
seriously. Under wind conditions, however, the arc hides behind 


the insulator on the leeward side and remains at or near one place 


on the tie-wire, sometimes burning it in two, and by coming into 
actual contact with the porcelain causes a breakage of the head- 
piece, but only the headpiece. The cure for this condition proved 
to be the use of a second ring about the head of the insulator, sepa- 
rated at all points from the porcelain. It was located just opposite 
the tie-wire, and of sufficient thickness fairly to resist serious burn- 
ing. Numerous tests were mad», using as high as 30,000 kw. generator 
capacity,which under the short-circuit conditions of the test delivered 
1,200 amperes at an initial voltage of 60,000. In no instance was 
an insulator when equipped with both arcing rings damaged to the 
slightest extent. 

The possible damage to the transmission cable by burning, 
in the event of the upper terminal of the arc travelling out along the 
cable, owing to wind blowing in the direction of the line, was fully 
dealt with experimentally, with and without arcing rings. It was 
found that a breeze of 3 miles per hour parallel to the line was sufh- 
cient to drive the arc out on the cable to a distance of 12 ft. in four 
seconds. This was true whether the insulator was equipped with 
arcing rings or not. Ав to what direction of wind, with reference 
to the line, will just cause the arc to go out on the cable, it is con- 
cluded from test results and observations on lines in service that 
with sloping ties such as are used on these lines it is necessary that 
the wind blow at an angle less than 30 deg. to the direction of the 
line. This value is not materially influenced by the presence of 
arcing rings. Generally speaking, it is true that the transmission 
cables are not more exposed to burning with arcing rings than with- 
out them, and in neither case is the burning at all serious. 

The arcing tests showed considerable latitude in the effective 
location of the lower ring. Potential tests were also made to deter- 
mine the effect of this ring in various positions upon the flash-over 
voltage of insulators, It is evidently possible to set the ring ‘igh 
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ир on and close to the insulator, and thereby materially to decrease 
the effective insulation, since the initial discharge may pass to the 
ring, either from some point on the insulator or vertically downward 
from the cable, instead of passing over the entire insulator to the 
pin. The extent of this influence not only depends upon the loca- 
tion of the ring, but in а fortunate way upon the condition of the 
insulator surface. Thus the dry flash-over value may be reduced 
as desired, to protect against voltages which are apt to puncture the 
insulator, while the normal minimum wet flash-over voltage need 
not be reduced. 'Тпезе effects are shown graphically in Fig. 2. 
Curve a represents the ordinary performance of an insulator on & 
metal pin under spray, the flash-over voltage decreasing with the 
inerease of water. Curve b shows its performance with the arcing 
ring во proportioned and so placed with reference to the insulator 
parts as to effect a considerable reduction in the normal dry flash- 
over voltage, the initial discharge being to the ring instead of to the 
pin, without reducing the normal minimum wet flash-over voltage. 
Point x designates neutral conditions at which the initial discharge 
is as likely to strike to the ring as to the pin; at slower precipita- 
tion it strikes to the ring, and at higher rates to the pin. Of course, 
different insulators and different rings give different curves, but in 
any case it is possible to determine by experiment the size and 
setting of & ring necessary to accomplish definite results, within 
certain limits. Comparatively long insulators lend themselves best 
to such protection, and other things being equal, they need it most. 
An important advantage arising from the use of a ring for this 
purpose, especially on long insulators of the type under consideration, 


is that the total reduction of voltage is effective on the lower part of 


the insulator, and relief is given where most needed. "Thus it is 
well known that in an insulator of the pin type, the shell next the pin 
is subjected to more than its proportion of the total voltage acting. 
The potential gradient from the top of the earthed metal pin to the 
tie-wire in the insulator neck is believed to be such as to impose 
about 50 per cent. of the total applied potential upon the pin- 
piece or inner shell of tne insulator under consideration. At dry 
flash-over, therefore, the inner shell must resist a puncturing E. M. F. 
of something near 100,000 volts. This excessive potential on the 
inner shell may be reduced as much as desired by placing the lower 
arcing ring in proper proximity to the edge of the second or inter- 
mediate shell. A definite spark-gap is thus provided in parallel 
with the lower part of the insulator, insuring the inner shell against 
puncture and, therefore, in all probability, the entire insulator. 
Moreover, when a discharge of short duration occurs from, say, the 
edge of the second shell to the lower ring, it is evident that the 
resistance of the surface of the insulator above the edge of the 
second shell is in series with such a discharge and has some deterrent 
effect upon the passage of the power current. This is purely an 
operating advantage. In addition to these considerations, the 
earth potential brought up around the insulator undoubtedly has an 
effect in ameliorating the puncturing tendencies of high potentials, 
and provides more favourable electrostatic conditions at times of 
sudden shock. 

Before the summer or lightning season in 1909 a corrective pro- 
gramme as outlined below had been adopted and executed. All 
the insulators on one of the duplicate lines and on some of the 
important branches, 195 miles in all, with more than 11,000 insu- 
lators, were removed from the line and subjected individually to a 
three-minute dry flash-over test of 195,000 volts from a 50 kw., 
25 cycle testing transformer. Those which stood this test were 
returned to the line, and were installed on the two lower wires exclu- 
sively. The results of this test are interesting. In 10,480 recorded 
tests, 4,172 or 39-5 per cent. of the insulators failed by puncture of 
one or more parts. 55:5 per cent. of the failures were due to the pin- 
piece only, and 19-9 per cent. to intermediate and pin pieces, and 
12-1 per cent. to head-pieces only. Thus 89-9 per cent. of all failures 
involved the pin piece. It is only fair to say that these dry flash- 
Over tests are very much in excess of any requirements which were 
anticipated at the time of the manufacture of these insulators. 
Prior to inaugurating flash-over tests on insulators from the line, 
some 2,000 insulators in stock were tested to 150,000 volts for three 
minutes, resulting in a loss of 7 per cent., which cannot be con- 
sidered excessive for an insulator of.this shape. 

On the top wire where most damage by lightning had occurred in 
the past, and on the lower wires to the extent necessary to accom- 
plish their insulation, a new type of insulator, shown in Fig. 3, was 
installed. This is a four-part insulator of about the same outside 
diameter as the old style three-part insulator, but considerably 
shorter, 6 in. in fact. It flashes over dry at 190,000 volts, and wet 
at 105,000 volts. The individua! parts and the assembled insu- 
lators were tested to dry flash-over voltage for three minutes, There 
was a loss of 3 per cent. of assembled insulators by this test. An 
insulator of this design was selected in the light of experience, which 


clearly indicated that long insulator parts can ill resist the mecha- 


‘nical stress of lightning shocks, and that three thicknesses of porce- 


lain are not sufficient safely to resist puncture in insulators having 
high flash-over characteristics. Moreover, short shells allow sufti- 
cient creepage at high voltage to effect a more nearly uniform dis- 
tribution of potential upon the several parts, which prevents the 
puncture of any single shell by a disproportionate division of poten- 
tial. In short, this four-part insulator was designed to flash-over 
rather than to puncture, and to do this with some margin of safety 
against puncture. Lower arcing rings were installed on all insu- 
lators in such a manner that relief occurs at a maximum of 160,000 
volts, and also in such a manner that wet flash-over values are not 
reduced. The maximum puncturing potential is thereby limited 
to approximately 30,000 volts less than the actual voltage which all 
insulators withstood under test, thus effecting a fair margin of safety 
against puncture. This result is accomplished by the use of a 26 in. 
by ł in. iron ring, located approximately 23 in. above the base of 
the three part, and 2 in. below the base of the four-part insulators. 
Upper arching rings were not installed until late in the season, after 
experience had shown them to be necessary. 

The second line was not tested or protected in any way. Since 
both lines are on the same right-of-way for a considerable distance, 
and in general pass through the same section of country, being at 
most a few miles apart, a definite comparison of the operation of the 
two lines for the lightning season of 1909 shows the value and effec- 
tiveness of the reinsulation and arcing ring protection. Table I. 
shows such a comparison. 

Item 1 shows that one insulator was disabled on the reinsulated 
lines against 54 disabled on the non-reinsulated lines. This was a 
clear case of breakage by power arc, after flashing over by lightning. 
It occurred early in the year, before inspection of the work has been 
made. This failure was due to improper installation of insulator 
and ring. The 54 insulators disabled on the non-reinsulated lines 
were destroyed in the same way as were those lost. in former vears— 
viz., shattered by lightning. shattered by power arc and punctured. 

The details of tripped circuit-breakers show that the lower arcing 
ring is not close enough to reduce the degree of insulation of the line 
under the average conditions of moisture during lightning storms. 
This is evident by the slight difference in the number of the momen- 
tary interruptions on the two lines, and by the fact that on the 


Table J. 


Reinsulated lines, 195 miles (11,078 insulators). 
lines, 217 miles (15,121 insulators). 


Non-reinsulated 


Non- 


Re- | 
— insulated reinsulated 
lines. lines. 
Insulators disabled ........................ 1 (a) 54 
Insulators injured (replaced at convenience).... 13 (b) | 36 
Line disabled by breakage of insulators........ 1 (а) | 15 (с) 
Short-circuits or earths which tripped circuit- : 
breakers but did not disable the line........ 19 12 (с) 
Days on which lightning was observed........ 44 44 


(a) Broken by power arc. Insulator and rings were improperly in- 
stalled. 

(b) Nine injured in head-piece by power arc—no neck rings installed. 
One injured in lower skirts by power arc. Three injured in lower skirts 
by lightning stresses. 

(c) Low, on account of practice of removing voltage from 110 miles of 
non-reinsulated line during lightning, to prevent breakage by power 
effects, and to obviate attending disturbances. 


Table IT. 


| Reinsulated 
lines. 


| Non-reinsulated 
| lines. 


1907 1908 1909 1907 1908 1909 


Insulators disabled ............ 59(а) 139(c) 1. 29  8l(c) 54 
Insulators injured ............ | 16 | 35 13 15 | 66 36 
Line disabled by breakage of in- | | Е 

e араасаа e 12 26) 1 9 33(c) 15 
Short-circuits or earths which | 

tripped circuit-breakers ...... 32(b) 38(c) 19 325) 42(c) 12(d) 
Days on which lightning was | 

observed 41 54 44 41 54 44 


э 9090099999 99 923999929089 | 
' 


(a) Low, on account of relief gaps. 

(b) High, on account of relief gaps. There were 100 earths and short- 
circuits on the system which did not trip circuit-breakers. 

(c) High, on account of severity of season. 

(d) Low, on account of operating practice of removing voltage from 
110 miles of line during lightning storms, 


T 


y 


1064 THE ELECTRICIAN, APRIL 8, 1910. 


reinsulated lines in about half the instances the initial discharge 
was to the insulator pin, and in about half to the arcing ring. At 
the same time all puncturing of insulators has been eliminated. For 
these reasons it is believed that the rings have been placed so as to 
operate as originally intended. 

Table II. is a comparison of lightning effects on the reinsulated 
lines during 1909, and on the same lines previous to reinsulation 
during the years 1907 and 1908; and also on the non-reinsulated 
lines. Attention is called to the extra severity of the lightning 
season of 1908, and to the fact that the lines whicn were reinsulated 
in 1909 had formerly received rougher treatment than had the other 
lines. Concrete instances are cited by the author to show definitely 
that protected insulators have withstood severe lightning. The experi- 
ence with sound insulators protected by arcing rings justifies the 
feeling that extended interruptions due to line breakdowns by 
lightning will be very rare in the future, if they do not entirely dis- 
appear. Prevention of occasional momentary disturbances, caused 
bv the discharge of one or more conductors to earth from the effects 
of lightning, is believed to be impossible. Duplication or multipli- 
cation of circuits controlled by proper automatic sectionalising 
apparatus tends to prevent such interruptions from reaching the 
service. Virtually no experience has been had with arcing rings on 
untested insulators. The work of applying them on the remainder 
of the system, omitting the testing of insulators, is in progress at 
present. Before reinsulating its lines the Company investigated the 
transmission lines of the U.S.A. and Canada, and the result was not 
very favourable to the overhead earth wire. 

While intentionally designed to protect insulators mounted on 
earthed metal pins it is believed that earthed rings would be bene- 
ficial to insulators on wooden pins also. In view of the extensive 
use of suspension insulators, some experimental work has been 
carried on which indicates the necessity for, and effectiveness of, 
arcing ring protection on this type of insulator. The arrangement 
shown in Fig. 4 apparently accomplishes the desired results. 


WESTINGHOUSE PHASE-ADVANCER. 


All engineers responsible for the operation of plant on alternating- 
current systems where the power factor is low are familiar with the 
troubles caused by wattless currents. These currents load up the 
generators and mains, have a demagnetising effect upon the gene- 
rator field magnets, calling for increased power for excitation nd 
rendering it difficult to maintain the pressure, and in many cases 
prevent the full output being taken from the engines, turbines or 
other prime movers, thus making it impossible for the most econo- 
mical use to be made of the generating plant. 

A principal cause of a low power factor is the presence of induction 
motors on the system, and, owing to the growth of power loads, the 
question arises whether it is possible to provide а means at the motor 
itself of compensating for these lagging currents.. The phase-ad- 
vancer, due to Mr. Miles Walker, offers a solution of the problem. 
Taking a slip-ring. induction motor having a power factor of about 
92 per cent. on full load, it is possible by means of the phaso-ad- 
vancer to arrange that instead of a lagging current the motor may 
run at unity power factor, or even be caused to take a leading cur- 
rent up to 30 to 40 per cent. power factor, so аз to compensate for 
lagging current taken by other motors, &c., in the system. 

The phase-adveneer may be briefly described as a special form of 
exciter connected in circuit with the rotor winding of the induction 
motor, to which it supplies magnetising current generated at low 
frequency and low voltage. Under these circumstances the amount 
of idle power required for magnetising is only a small fraction of that 
required when the magnetising current is supplied at the full fre- 
quency and full voltage in the stator winding. This will be appre- 
ciated when it is considered that а 750 B. R. P. three-phase 50 cycle 
2.000-volt 590 revs. per min. motor requires in the stator winding 
50 amperes per phase as magnetising current, or an idle power of 
175 k. v. a. When fitted with a 6 k. v. a. phase advancer the same 
motor will run at unity power factor and require no idle power from 
the mains. If the same motor were fitted with а 12 k. v.a. phase- 
advancer it could be run at а leading power factor of 0-7, when, in 
addition to its ordinary load, it could also compensate for the lagging 
currents produced by other motors to the extent of its full kilowatt 
rating of 600. 

Again, by building а similar motor, but with a larger percentage 
of copper in its windings, it would be capable of supplying mag- 
netising current to three motors of the same aize, when a total power 
of 3,000 B.H.P. would be obtained with the line working on unity 
power factor, the only cost being the 12 k.v.a, phase-advancer and 


additional copper in one motor. In such an installation, with motors 
having a power factor as high as 92 per cent. and a voltage drop in 
the line of 10 per cent. without phase-advancers, by the use of the 
latter а saving in the line losses amounting to about 40 kw. could be 
obtained. Further, a generator specially designed to take a load 
at unity power factor would be smaller and cheaper, and would have 
all day losses reduced by about 30 kw. This would give a total 
saving in generation and transmission of 70 kw., against which must 
be set losses in the phase-edvancer and in the winding of the over- 
compensated rotor, which, however, would amount to not more 
than 6 kw. | | 

The above case relates to high-speed motors having а good power 
factor. If, however, we consider slow-speed motors which would 
have a power factor as low as, say, 0-7, the saving in the line and 
generators would be not less than 220 kw. In this case two phase- 
advancers would be used, two motors being over-compensated to 
provide the wattless current taken by the other two, and accordingly 
in this case the losses in the exciting circuit would amount to about 
18 kw. 

Ап important consideration in connection with the use of the 
phase-advancer is the following: Suppose a large motor with a low 
power factor at the end of a long feeder; by installing a phase- 
advancer in conjunction with the motor the feeder would be relieved 
of wattless current, and thus part of its copper set free. Accordingly, 
new consumers might be connected to the feeder at the end adjacent 
to the motor, and the revenue obtained from the cable correspon- 
dingly increased. 

Another use for the phase-advancer is in conjunction with induc- 
tion motors under conditions where a large slip is required, such as 
for winding purposes or for driving rolling mills. This slip is at 
present obtained by inserting resistance in the rotor circuit, which 
means a large loss of energy. Ву means of the phase-advancer the 
slip required may be obtained and the power returned to the line, 
instead of being wasted. 

А further advantageous use for the phase-advancer is in connec- 
tion with induction generators. Such machines have the important 
advantage over the ordinary akernating-current generator with 
«ontinuous-current excitation that they may be run up to speed and 
switched on to the 'bus bars without synchronising. This class of 
generator has not been very much employed even in cases where it 
appears to present certain advantages, because the ordinary induction 
generator required to be supplied with magnetising current from the 
line, and, furthermore, it is incapable of generating any wattless 
current to supply to induction motors or other apparatus requiring 
wattless or lagging currents. If an ordinary induction generator 
is connected to a distribution system in parallel with synchronous 
generators, the synchronous generators have to supply not only the 
wattless currents required by their share of the load and the wattless 
currents required by the rest of the load, the true watt part of which 
is carried by the induction generators, but they are also called upon 
to supply further wattless currents to magnetise the induction gene- 
rators. So that instead of being a help in that part of the load 
which is most trying to every generator, the induction generator 
is actually a further drag on the system. By means of the phase- 
advancer this drawback of the induction generator is overcome, and 
it is possible to build ап asynchronous generator which not only 
supplies its own magnetising current, but is able to supply wattless 
currents to other parts of the system. Such machines should be 
perticularly useful where it is intended to feed power into а system 
of mains, as from & waste heat station or from c small isolated water- 
power stztion, and where it is undesirable to connect a synchronous 
machine to the system; or. further, in a station heving synchronous 
generators driven by reciprocating engines. the use of an induction 
generator in conjunction with an exhaust steam turbine and a phase- 
advancer should be of great service. 

Asynchronous gencrators may also be of great service for light 
loads in towns liable to fogs in the winter months. Due to such fogs 
coming on quickly, it often happens that the load increases more 
rapidly than the attendants can parallel and switch in synchronous 
generators. In such cases there will be no difficulty in simultaneously 
starting up induction generators, which could be switched in circuit 
through choke coils, the latter being afterwards short-circuited. 
A further use for induction generators is in connection with slow- 
speed gas engines, such as are fed from coke oven gas, and for use 
on 50 cycle circuits. "The irregular turning moment of these engines 
and the great number of poles make parallel running rather difficult, 
particularly if the generators have to run in parallel. with other 
machines to which they are connected by means of long lines. In 
such cases some at least of the generators could be advantageously 
made of the asynchronous type, and, by means of phase-advancers, 


could be made to take their share of the wattless currents. . . . 
In general, phase-advancers are designed for low voltage and а 
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comparatively large current. They are fitted with compensating 
windings to ensure perfect commutation at all loads. Consequently, 
no sparking or burning takes place at the brushes and the commu- 
tator remains bright, requiring practically no attention. The 
brushes are of carbon and wear very slowly, so that they will only 
require to be renewed after a long period of continuous service. The 
phase-advancers are designed either for direct coupling or for separate 
driving by belting, &c. For starting purposes, in conjunction with 
a motor, the only addition to the arrangement is a three-pole double 
throw switch, which is required to switch in the advancer after the 
motor has been started in the usual way on its resistance. 

Last week we had an opportunity of witnessing some tests carried 
out at the works of the British Westinghouse Co., at Trafford Park, 
to demonstrate the capabilities and uses of phase-advancers. The 
machine tested was the first one built by the Westinghouse Com- 
pany, and is being supplied to a customer in conjunction with a 
900 kw. induction motor. One of the chief difficulties was to 
design a reasonably small commutator which would carry a heavy 
current without over-heating. This has been quite successfully dealt 
with by the British Westinghouse Co., since the commutator on the 
phase-advancer tested is only 9 in. diameter, and has a 4 in. face. 
Nearly the whole surface is covered with brushes, yet, by means 
of a new cooling device, it is said that 1,200 amperes can be col- 
lected from this commutator without any undue heating taking place. 

The current passing through the machine during the test was 
600 amperes, but at the finish of the test the commutator was quite 
cool—in fact, almost cold. The power taken to drive the phase- 
advancer was about 1 per cent. of the power ot the motor in con- 
junction with which it works. 

An irteresting point in connection with the test was that the 
generator driving the 750 в.н.Р. motor referred to below could not 
take the full load of the motor when the phase-advancer was not in 
use, but as soon as this was switched in the generator took the load 
easily. 

A demonstration of the working of the phase-advancer was given 
by running it in conjunction with a 750 B.H.P. slip-ring induction 
motor. This motor is rated at 750 B. H. P. three phase 50 cycles 2,000 
volts, and forms the motor end of one of two motor-generator sets 
which were run loaded back upon each other, the speed of each set 
being 590 revs. per min. The following table shows the readings 


obtained: 

Read - | | Power 

ing. Volts. | Kw. factor. | Remarks. 
] 1,840 | 280 86% lagging Phase advancer not running 
2 1,840 | 300 Unity i = running 
3 2,200 375 Unity ! „, is " 
4 2,000 375 500 leading Ун (increased speed) 
5 2,000 20 | 50% leading ee (speed as before) 
6 2,600 312 |40% leading „, (increased speed) 
7 2,560 20 | 5% leading ,„ (speed as before) 


NoTe.—The voltage was regulated by hand, to be constant for read- 
ings 1 and 2. A comparison of readings 3 and 4 shows a rise in the 
generator voltage due to the phase-advancer having substituted leading 
and magnetising for lagging and demagnetising currents. 


In a Paper read before the Manchester local section of the In- 
stitution of Electrical Engineers, and of which an abstract appeared 
in Тнк ELECTRICIAN of January 22, 1909, Mr. Miles Walker de- 
scribed the construction of the phase-advancer. In the phase- 
advancer shown in operation the electrical connections are equivalent 
to those in Fig. 1 herewith, which is reproduced from the above 
Paper. The main difference is that the machine has six poles in- 
stead of three. 

The armature core resembles an ordinary direct-current armature 
core, and the coils are like the coils of an ordinary railway motor, 
except that they have in the case illustrated in Fig. 1 a span of 
120 deg. instead of 90 deg. One end of each coil, which we will call 
the inner end, is connected to a star point. Each outer end is con- 
nected to one bar of the commutator. The armature in this way 
resembles in principle Elihu Thomson's arc-light generator, except 
that in this case there is à greater number of coils. On the com- 
mutator are three brushes, which bear upon the segments connected 
to coils which are for the time being passing under a pole. Each 
pole is provided with а compensating winding placed in slots in the 
pole face, the winding being arranged so that the ampere-wires per 
inch along the pole face are equal, or slightly greater, than the 
ampere-wires per inch of periphery of the armature. If we follow 
one of the armature circuits, commencing from the star point along 
coil 1, 2, it will pass under the pole pC, then under pole РВ, and it 
will make as many turns in front of the poles pC and pB as are neces 
sary to generate the required voltage. It then passes to brush bA 


and on to the series exciting coil on pole pA, then it passes to the 
compensating windings marked A in the slots pC and pB, and from 
these to phase A of the rotor of the induction motor. The currents 
in the other phases pass through similar circuits. 

It will be seen that as the part of coil 1 is under the pole pC the 
E. M. F. generated in coil 1, 2, will lead in phase on the current flowing 
to brush bB. Moreover, as the part of the coil 2 is under the pole pB 
there is generated in the coil 1, 2, an E.M.F. in phase with the current 
flowing to brush bB. This gives a boosting effect in the rotor 


CS 
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LA 
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circuit, which tends to reduce the slip. By reversing the polarity 
of the poles, or by reversing the direction of rotation, this boosting 
effect can be reversed so as to increase the slip, so that the speed of 
an induction motor can be changed through certain limits, depending 
on the voltage of the phase-advancer, without wasting power in a 
rheostat in circuit with the rotor. 

The motor is started up on a rheostat in the ordinary way, and 
the only extra switchgear required is a three-pole knife switch for 
throwing in the advancer. If the phase-advancer should break 


Fic. 2.—WESTINGHOUSE PilASE-ÀDVANCER. 


down (a very unlikely accident with a machine operating at 20 volts), 
it can be cut out, and the motor then operates just as it would do 
if the advancer had not been installed. It was noticed that com- 
mutation was practically perfect, and, as the commutator remains 
cool, the machine will run for many months without any attention 
being paid to the carbon brushes. "The peripheral speed of the com- 
mutator being only 2,500 ft. per minute, the wear of the brushes is 
exceedingly small, and the commutator takes a bright polish. 
Fig. 2 gives a view of the phase-advancer tested. 
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PROGRESS IN RAILWAY ELECTRIFICATION. 


It may be said, without much fear of contradiction, that 
what is desired most ardently by engineers who are watch 
ing the progress of electric traction on railways is the 
financial result actually obtained. Any number of Papers 
may be written upon the subject, and endless figures, with 
their proverbial untrustworthiness, may be produced to 
prove that one system or another is superior to all others; 
but actual results form the only argument that is trulv 
convincing. Figures of this kind were given recently by 
Mr. J. Shaw in regard to the working of the Mersey Railway 
under steam and under electric traction respectively. Else 
where in the present issue we reproduce the results given 
by Mr. GEORGE GiBBS for two American lines namely, 
the West Jersey & Seashore Railroad and the Long Island 
Railroad. The length of each line electrified is much longer 
than anything in this country, being 43-9 route-miles in the 


former and 74-6 miles in the latter. The figures do not give 
cover 


a period of two years, which should be sufficiently long to 


give a fair average. Further, the lines are both operated 
with continuous current, whereas most engineers are for the 
moment wishing for results obtained with single phase. 
A true comparison of these two lines is by no means ё, 
because there are essential differences. Thus, on the Long 
Island line the service is suburban in character, the avere? 
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length of run on the “ express ” service being only 2} miles ; 
whereas on the West Jersey & Seashore line about one-third 
of the total train-miles are made with cross-country ex- 
press services with an average length of run of about 25 
miles between stops, the remaining local service averaging 
24 miles between stops. Consequently, the West Jersey 
service approximates to main line service. Again, the 
average weight per car on the Long Island line is about 
37 short tons, whereas that on the West Jersey line is about 
4T tons. The car-mile, then, is not a very suitable basis 
for comparison in this case, as in many others. In com- 
parison with steam working it is found that on the Long 
Island route the electric trains are run at а cost of 8-90d. 
per car-mile, as against 13-974. for steam working, or а 
saving of 5-09d. (36 per cent.). On the other hand, electric 
trains on the West Jersey line cost 10-23d., as against 11-154. 
for the previous steam working, or a saving of 0-97d. (9 per 
cent.) per car-mile. These results, as they stand, seem to 
favour electric traction or steam working according to 
taste. Аз a matter of fact, however, the nature of the 
steam traction was very different in the two cases. On the 
Long Island line the average length of train in the steam 
service was about the same as in the electric, and the stops 
were frequent, so that the service was costly. Оп the West 
Jersey line, on the other hand, the number of cars per steam 
train was about double that in the electric, and much of 
the service was long distance express, with but few stops, 
and therefore economical. 

Among the points of interest may be mentioned the large 
number of fuses blown, say 2,000 to 3,500 per annum. 
'The conditions, however, were abnormal, and doubtless the 
fuses account for many of the delays. It appears that the 
number of car-miles per delay is in the neighbourhood of 
4,000 to 6,000, so that minor breakdowns are somewhat 
frequent, and it seems that the average length of delay is 
about 10 minutes. In the case of the West Jersey line а 
large proportion of the failures was due to faults in trollevs, 
As emphasising the difference between American and 
English conditions, it may be mentioned that the energy 
per ton-mile at sub-stations on the West Jersey line is 
63 watt-hours per ton-mile in the summer, whereas in the 
winter this figure rises to 100 watt-hours, owing to the 
additional energy required for lighting and heating. 

In his preliminary remarks Mr. GIBBS expresses the view 
that the first cost is much the same whether the system 
adopted be single phase or continuous current transformed 
from alternating. There is not much difference in the cost 
of the power station ; there is a marked saving in the trans- 
mission by single phase, but this gain is lost in the higher 
cost of train equipment. This is on the assumption of a 
main line with dense suburban traffic handled by multiple 
unit trains, and with through " trains hauled by electric 
locomotives. From this it follows that as the length of line 
increases and the frequency of the trains becomes léss, the 
single-phase system becomes cheaper in comparison. Thus 
there may be cases in which the continuous-current system 
would be prohibitive, whereas single phase waeld be com- 
merciall possible. Ld wa gee en 


In another Paper, of which an abstract appears elsewhere, 
Mr. L. В. Pomeroy refers to the question of main line elec- 
trification, but without holding out any great hopes of its 
realisation. The view is expressed that the low mileage of 
goods locomotives is due to traffic conditions, and would not 
be materially altered by using electric locomotives. We doubt 
if such a view can be maintained in this country. As pointed 
out by Messrs. DALZIEL and SAYERS recently, electrification 
of main lines is more important from the point of view of 
goods and mineral traffic than passenger service. Goods 
traffic is slow, and limits the capacity of the line corres- 
pondingly. Electric traction permits more powerful loco- 
motives and thus а quicker service, with the result that the 
capacity of the line is increased. As an example, Messrs. 
DALZIEL and Sayers mentioned before the Institution of 
Civil Engineers that a train 38 per cent. heavier could be 
taken electrically from Derby to Ancoats on the Midland 
Railway in 40 per cent. less time than by a steam loco- 
motive of the maximum permissible weight. This point of 
view should not be forgotten when considering the impor- 
tant problem of main line electrification. 


REVIEWS. 


(Copies of the undermentioned works can be had from THE ELECTRICIAN Office post 
free, on receipt of published price, adding 8d. for books published under 2s. Add 
10 per cent. for abroad or for foreign books.) 

enti 


Electric Traction on Railways. By Pure Dawson. (London!: 
* The Electrician " Printing & Publishing Co.) Pp. xxxvi. + 850: 
25s. net. 

This volume, with its 830 pages, 81 tables and 609 figures 
and illustrations, is likely to be for some time the last word 
in the literature of its subject. It is ambitiously planned, and 
is evidently intended to cover in a more all-round way than 
usual the whole field of traction from the engineer's, and also 
from the less usual, point of view, that of traffic operation. 
Moreover, it does so successfully and without sacrificing useful 
detail, and it is well up to date. A chapter is included on the 
Prussian State railways! system of battery traction, for 
example, and data are given of the latest in coupling rod loco- 
motives, few of which ere as yet running. Telegraph and 
telephone interferences are the only important omissions. 

The method is good; all like matter being together as far as 
may be, and the style of writing is free, almost popular," so 
that the book is easv to read: on the other hand, the lack of 
sub-headings impairs the ease of reference. The author makes 
his points well, goes well into detail, and leaves little to his 


readers’ previous knowledge, so carrying them well along with 


him. This enhances the value of the book to the leyman and 
the student, while to the engineer the unprecedented amount 
of deta of recent work, design, constructional detail, &c., is 
very valuable. There is not, and could not well be, a great 
deal of new or original matter, but there is much that has not 
hitherto been published or assembled together in so useful 
a form. 

No bias is shown towards one system of traction or another, 
a point wherein the book is superior to some other recent pub- 
lications. The single-phase controversy is touched on briefly 
and appropriately in the preface. 

In the opening historical résumé a series of well-reasoned 
steps are used to show that single-phase traction is the logical 
outcome of what has preceded it. Reduction in feeders and 
primary and secondary machinery, due not only to higher 
pressure transmission, but to higher load factor on the fewer 
and wider spaced sub-stations, is an incontrovertible argument 
ior the conveyance of high pressure direct to the train. 
This once accepted electrically, with alternating current alone 
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is it feasible to raise it sufficiently to gain full advantage 
of the change in conditions? And, constructionally, single 
phase is, for this country, the only feasible form of 
alternating current. Alternating current alone enables high 
pressure to be brought on to the train while yet confining 
it to a small amount of wiring and apparatus without 
moving parts, leaving the operative apparatus on low pressure, 
a feature which should be an essential. High-tension direct 
current not only does not fulfil this desideratum, but its pos- 
sible advance in pressure is strictly limited, while it necessitates 
moving machinery in its more numerous sub-stations. The 
author makes these points for single phase rather by stating 
single-phase advantages than by instituting comparisons, and 
similarly meets the allegations of its lack of accelerating and 
other service capabilities rather by results than specifically. 

The book is disappointing in its estimate of the future of 
electrification, the subject of its first and last chapters. True, 
a big and an early future is assigned, but it is in the field of its 
already won success—viz., urban work—and main line work 
is practically dismissed as distant. Yet it is not too much to 
say that a perusal of the working time-table and its appendix 
of a northern main line, and a short study of modern traffic 
operating conditions, would supply arguments for electric 
main line working greater in both number and cogency than 
all the author gives for urban, work. The value in traffic 
operation, in fact, of a locomotive having the characteristics 
of the electric one could not well be over estimated. Nor 
must it be forgotten that 1t is the slow-moving traffic that 
congests the main lines, that it is the same traffic that is most 
affected by gradients, and that, therefore, it is quite in the 
probabilities that the first British heavy electrification may 
be a mineral and goods one, with electrification adopted as the 
cheaper alternative to doubling, re-grading or strengthening. 
The book's enhanced interest would well have repaid a fuller 
consideration of main line working on these or similar lines. 

There is no intention, however, to disparage urban work, 
with which the author deals fully, and in which, as he says, 
there is much conversion work ripe for accomplishment, and 
he does not neglect to point out that for this work future main 
line possibilities should weigh in the choice of system. The 
details of these two chapters ere good, the reasons for the 
adoption of electricity, and for the high cost of steam in urban 
service, are adequately and clearly given, and the superiority 
and resultant advantages of electric accelerations fully shown. 
There are ample data апа diagrams, end the latest available 
information on electrification results, inquiries, &c., are in- 
cluded in the lest chapter, among these being some valuable 
figures from the report to the Prussian State railwavs on elec- 
trification, which bear on the value above mentioned of electric 
locomotives for main line work. 

There are some faults. Fig. 4, p. 25, shows a Metropolitan 
District steam locomotive accelerating from 15 to 25 m.p.h. 
in six seconds. "The author is unfair to steam in stating its 
adhesion factor 2s only 16 per cent. ; 20 per cent. is safe and 
the usual figure. 

Chapters II. and III. deal with acceleration and running 
curves. Some rather elementary information is given, but 
much that is useful to the engineer also. For example, in 
Fig. 7. p. 38, there is a sort of " portmanteau " set of curves 
giving very compectly a large amount of information, and in 
Fig. 22, pp. 70 end 71, there is given a method of obtaining 
equivalent R.M.S. current for heating calculations that, if not 
new entirely, has at least not been previously published in 
this particular application. Some of the curves and tables, 
however, are in English and others in metric units, which 
detracts from their value—the same applies throughout the 
book—and some ате not very practical, and may be mislead- 
ing, though correct. For example, Fig. 23 tends to show, and 
it is stated on p. 73, that the best gear ratio advances with 
increasing length of run. But a gear ratio would soon be 
reached with which the free running speed would be too low 
for time to be kept, also the permissible armature peripheral 
speed would be surpassed. This could with advantage hav 
been dealt with more fully. 


FEY1TY* CE SS "mI 


Chapter IV. deals with the determination of motor sizes. 
15°С. is given for the permissible temperature rise after pro- 
longed service runs; this is some 12 deg. to 15 deg. too high, 
and higher than need be for any type of motor. 

In Chapter V. systems, types and makes of motors are taken 
up. Thecomparisons made here between single-phase and other 
systems have already been dealt with. All the available data on 
three-phase traction is fully presented, most of the motors in use 
with their running characteristics, as well as the several 
methods of control, being described, and the advantages and 
disadvantages of three-phase working being given.  Three- 
phase locomotives and three-phase overhead work are de- 
scribed in their respective chapters. Single-phase motors 
take up most of the chapter, both typical and constructional 
data being given very fully. This chapter, in fact, with 
Chapter УП., which deals shortly but sufficiently with types 
from the theoretical side, forms a most complete exposition of 
the single-phase motor situation as it stands to-day, some 
defects under-mentioned notwithstanding. The Westing- 
house motor is fully described, including its forced ventilation, 
which, eccording to the present writer’s experience, is on this 
motor particularly successful, due no doubt partly to its salient 
poles and partly to the air entering at the pinion end. The 
slotting of the commutator mica, a practice now common, is 
mentioned, an indication of the author’s regard for detail. 
The motor is incorrectly: described as having commutating 
poles; the windings are rather compensating, correcting for 
armature self-induction. References to the Oerlikon and 
Siemens-Schuckert motors are also ə little unfortunate. 
Neither the action of the commutating pole of the latter, nor 
the necessity for, or method of, ensuring its proper phase 
relation for its purpose, nor that the latter is the suppression 
rather of the transformer effect than of the reactance voltage 
in the short-circuited coil, is explained. Nor, except in Fig. 
243, Chap. XI., which is not descriptive of motors, is the Siemens 
motor described at all asitisin use on the Midland, Rotterdam- 
Hague, and other railways; nor, so far es the writer is aware, 
are any motors such as described in this chapter in use. In 
the three references to this motor on the Midland it is given 
three different natural and two forced-draught ratings. The 
author, in comparing American and Continental single-phasc 
practice, refers to the bad effects of the American attempts 
to run alternating current-direct current systems. One hopes 
with him that similar troubles may be avoided here by regard 
being had to long-distance work from the outset, otherwise 
development will be retarded. 

It is difficult to agree with the adventageous comparison of 
the Winter-Eichberg with other motors. Double-circuit con- 
trol has disadvantages for which lower contactor currents 
cannot compensate. The claim that variation of magnetisa- 
tion makes the torque dependent only on current would be 
more happily put es independent of the speed. The Winter- 
Eichberg, like other motors, must, however, sooner or later 
begin to run on the characteristic where speed must govern 
current and torque, and, if the speed where this commences 
be too high, at free running the safe armature peripheral 
velocity will be exceeded. This excitation variation corres- 
ponds to field shunting in direct-current motors, and, like it, 
involves inferior specific utilisation of the materiel—that is, 
a larger machine, unless in the single-phase case, heavier iron 
losses are accepted at starting. As the effect desired can be 
obtained with series motors by over-voltage tappings, with 
better utilisation of the material, and no greater risk of excessive 
armature speed, this claim is not well founded. Page 174 
should have stated that examples of both tvpes of motor are 
being built without commutator resistances. 

The chapter includes several pages of tables of very useful 
reference data, and constructional details of several motors 
besides the Winter-Eichberg are given. A study of the effect 
on train weights of the extra weight of single-phase apparatus 
is also included, but is rather vitiated bv the weight of motor 
trucks and trailer coaches being put far too hig. 

Chapters VIIL,IX.and X. are rolling-stock chapters, deale 
ing respectively with axles, trucks and bodies. The contents 
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present nothing new, but deal very fully with the purely 
carriage building problems, as well as with the electrical and 
traffic considerations, co-ordinating all three where they have 
a mutual bearing very happily. Design is entered into, the 
points which tend to be weak in pressed steel bogies, for ex- 
ample, being illustrated. The chapters are amplified by tables 
of data of existing stock, and by a large number of valuable 
illustrations. The advantages of having two brake shoes per 
wheel, and of multiple side doors, as against plain vestibule 


coaches, are in both cases rather laboured. Аз correctly 


pointed out, the former must be heavier; choice must, there- 
fore, rest on individual necessities, and for most cases probably 
the latter will be the best all-round type. Railway men will 
not agree that electric stock may be calculated for low buffing 
stresses except on practically self-contained lines. It should 
be fit on occasion to take its place with main line stock, and it 
will always be subject to shunting stresses. 

Control methods lead up to car wiring in Chapter XI. The 
methods of control апа wiring of the various types and make 
of motor are given, and the purposes of the individual parts 
are explained. The wiring methods adopted in various instal- 
lations are illustrated and described, and it is on the whole 
advised that wiring be done on the underside of the coach 
floor before the electrical or running gearisfixed. This, even with 
the best of care in laying out, is certain to make some of the 
cables inaccessible and in the way of the gear going up, and if 
а failure occurs, or any slight rearrangement is required, things 
in the car sheds are liable to be unpleasant for a time. De- 
scriptions of some typical high-tension chambers end this 
chapter. It seems preferable to place all the high-tension gear 
under the coach floor, and so carry the high-tension cable 
uninterruptedly through the coach, than adopt the methods 
described. The safety devices and precautions advocated are 
far too elaborate; this only tends towards complication and 
unreliability and the circumventing of the whole thing, usually 
in some simple way. 

Chapter XII. on electric locomotives is probably the best of 
the book. Its contents are valuable, accurate, well-detailed, 
and include the most recent available information on the sub- 
ject. The chapter includes ап analysis of the respective merits 
of motor-car and locomotive working, and of the various types 
of locomotives themselves. There are, as in other chapters, 
many valuable tables and illustrations. Notes are also given 
as to most of the schemes of main line type in hand, or in con- 
templation, on the Continent, of the extent of which few people 
here are fully aware, and though the recent Westinghouse Penn- 
Sylvania locomotive is not described, locomotives by the G.E., 
A. E. G. and Siemens-Schuckert (Baden State Railways) Co.’s 
are included. These locomotives are of the concentrated 
power, high centre of gravity, coupling-rod transmission type, 
the latest development, and one which the author neither advo- 
cates nor criticises. Something is certainly required by way 
of raising the centre of gravity, getting the motors away from 
the axle and spring bearing them, but this type does not appeal 
to one as finality, and the design is one which, while containing 
In itself several elements of inherent trouble in its unneces- 
sarily exact copy of the steam locomotive arrangement, 
Sacrifices some of the most important electric locomotive 
advantages. 

Chapters XIII., XIV., XV. and XVI. are not of importance; 
XIII. and XVI. on train resistance and on third-rail work show- 
Ing nothing outstanding, and XIV. and XV. going unnecessarily 

eeply into the single-phase rail return. 

Chapters XVIL, XVIII. and XIX. wind up the more im- 
Portant parts of the book, referring respectively to construc- 
tional details of the overhead line, its theory and calculation 
and bow collectors. They could not well be improved. All 
the work that has been done and all the types of both single 
and three-phase are described, and as in other parta of the book 
details are entered into most minutelv. Even the best method 
of erecting insulators is, for example, given. The only fault is 


that the construction adopted by the author on the L.B. & S. C. 
allway is too strongly recommended. This construction is 


very elaborate and complicated, and must be costly to erect; 


owing to the large number of droppers of different dimensions. 
There are also four insulators at every support point, which is 
opposed to the author’s own correct warning to regard every 
insulator as a danger point. Some of the single catenary sys- 
tems described less fully will do all that this construction can 
do, and better and cheaper. The double catenary was prob- 
ably as good as was available when it was adopted, but it was 
regrettable that the author should now seal it with his approval. 
In the rules for erection at the end of Chapter XVII. glycerine 
and red lead as a non-hygroscopic cement must surely have 
been recommended unthinkingly. 

Chapters XX. to XXIII. deal with feeders, power stations, 
sub-stations and battery sub-stations. The last-mentioned 
are not likely to have a place in long-distance work, as the longer 
the distance the steadier the load and the higher the load- 
factor, but short-distance light installations may depend for 
their existence on a battery. There is also a future for battery 
traction (Chapter XXIV.) in a small way, and battery loco- 
motives are likely to prove useful in several ways. The power 
and sub-station chapters are sufficiently extensive to give a 
general idea of the lay-out and working of such stations. The 
effect of single-phase, in not only reducing sub-stations but, by 
widening their radius, increasing their load-factor, is not made 
very clear. The feeder chapter is concerned with theory, but 
on p. 806—in another chapter—underground feeders with 
single-phase are indicated as being “ оп the basis of British 
requirements.” This surely must have been written under an 
obsession. An overhead cable pure and simple is surely far 
more tolerable than the contact wire which is welcomed without 
question, while besides its less cost the overhead method is by 
far preferable to an insulated cable run along the track with all 
the disabilities of such a position added to it own inherent 
ones. 

The index is not apparently as full or es fully cross-indexed 
as it might be. The printing is good and clear, as are also 
most of the illustrations. A few of the latter are a little indis- 
tinct, however, and there are some other minor blemishes. 
Writing and proof-reading must both Have been in places hasty 
апа careless, as there are many instences of mis-spelling, in- 
correct wording and phresing with no meaning or an incorrect 
one. The most outstanding fault from the technical reader's 
point of view is the natural one of the author being too enthu- 
siastic in recommendation of the apparatus апа methods he 
himself has been successful with. There is no question that 
the book is, however, well-written and eminently useful and 
readable, and one which will repay being in the hands of any 
student or engineer having, or hoping to have, to do with trac- 
tion work. J. DALZIEL. 
Der Betrieb Elektrischer Licht- und Kraftaulagan. By K. Pout. 

Vol. 100 ot Bibliothek der gesamten Technik.” (Hanover: Dr. 
Max Jünecke. Pp. x. 1 121. M. 2 50. 

The present volume forms an extension of the author's 
work on the erection of electric light and power plants, and 
deals with their management and working. The object of the 
book is to enable those in charge of electrical installations—in 
so many cases men who аге utterly inexperienced—to obtain 
some rudimentery knowledge of the various machinery and 
appliances under their charge. For this purpose the book is 
divided into two main parts. Part I. deals with the mechanical 
portion of the subject and Part II. with the electrical portion. 
Owing to the size of the book the treatment is necessarily brief, 
but it is clear and the information 1з sound and reliable ; more- 
over, the ground covered is very extensive, and the book is well 
illustrated. It certainly fulfils its object very satisfactorily. 

. The mechanical section includes boilers, feed pumps, feed 
water heaters, pipes, fuel, remarks on the care of boilers, 
vertical engines, governing, flywheels, condenser plant, loco- 
mobiles, steam turbines, gas engines, water wheels, indicator 
diagrams, &c. 

In the electrical section there are general remarks on the 
management and care of dynamos, motors, accumulators, 
‘transformers, incandescent, arc and mercury vapour lamps, 
useful notes on measuring instruments, meter reading and 
book-keeping. | | 
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ON SOME PROPERTIES OF SELENIUM. 
BY T. THORNE BAKER. 


Selenium has come to some extent into commercial use owing 
to its employment in the telegraphy of photographs, and also in 
8 new means, to which reference will be given later, of relaying 
up an exceeding small current received at a wireless receiving 
station to any desired amount of electrical power. Some notes 
relating to its properties, physical and electrical, may therefore 
be of value, more particularly as I shall here introduce the 
mathematical formule which have recently been deduced by 
Prof. A. Korn, concerning its electrical behaviour under the 
influence of light. 

In various systems of photo-telegraphy in which selenium is 
used, and in the more experimental problems of “ tele-vision," 
the change in resistance of the selenium with change in the 
intensity of the light illuminating the cell is utilised to actuate а 


Fic. 1. 


Fic. 2. 


recording instrument. Thus a beam of light from a lamp Т, 
may traverse a transparent photograph wrapped round a 
glass cylinder CC, and fall upon a selenium cell AB, the intensity 
of illumination of AB varying each instant, according to the 
density of the photograph. 

The two troubles with the cell are (i.) inertia, and (ii.) lag. An 
appreciable time is taken before the resistance alters to the full 
extent for a given increase in the illumination ; when the light is 
extinguished, a considerable time is again taken before the 
resistance again reaches its maximum or normal value. 

Prof. Korn has found that, for a change in illumination ul, 
the current obtained in a circuit including the cell, is given by 


y —adl . e BU 
‚ Suppose two selenium cells to be arranged on two opposite 
sides of а Wheatstone bridge, and both to be illumined 


P 
X 
L 
Q 
Fic. 3. 


simultaneously, so that the movement obtained in a galvano- 
meter would be proportional, to the difference of the reciprocals 
of the resistances of the two cells. Then for the cells to respond 


dlu, — 
simultaneously we must have Ant) _ 0, where the ex- 


pressions for each cell are 
1 
(i.) у,=а4Ї. egit , 


1 
and (ii.) ½ =. e bt m, 
where a is the sensitiveness to light of the cell, 8 and m the 
inertia constants; Korn has made 8 the “ inertia constant," 
and m the exponential inertia." е is, of course, the base of 
Naperian logarithms. 
Cells can usually be obtained whose m — about $. 


Now for the expression. 4) 0, we must clearly have 


_ 1 
ауе” Pit» T= aB e P» т, 


After a very short time, &, we can say that 


1 J 
еВ таве B „тн om 1, 


low-pressure turbine, the latter driving ап electric generator, 
) T 


so that the condition for compensation becomes 


a p, 42. 

This compensation enables us to cause the selenium to 
respond rapidly and precisely to any alteration in the light 
falling upon it. For, if we have two cells, one on each side of 
the bridge, А and B, and А has great sensitiveness and B small 
sensitiveness (а >а,), and A has low inertia and B high 
inertia (BI Bg), so that, m being equal in both cases, we have 


4161 =а,8,, 


the net result of casting a sudden illumination on the two 
cells (B being the illumination a small fraction of a second after 
А), is as shown in the dotted curve, which is the resultant of the 
inertia curves of the two cells А and B. 

Notice that, at the point P, when the illumination is abruptly 
stopped, the current drops at once to zero, whereas with one 
cell alone the altered physical condition of selenium would be 
maintained for perhaps two or three seconds. 

Next suppose it be required to transform a wireless oscilla- 
tion of say, C— 1075 ampere, to any desired amount of power.“ 
Let the oscillation, after being suitably transformed, pass 
through a detector, and thence into a string galvanometer, of 
which the fine string PQ is free to move laterally in a powerful 
magnetic field. Let the illumination from the lamp L cause а 
shadow of AB to cover the slit S, so that no light falls on an 
arrangement of compensated selenium cells W, which 18 con- 
nected in series with a battery B, and sensitive relay R. When 
the current passes through PQ, it causes the wire, fibre, or 
string to he laterally displaced, hence its shadow falls away 
from the slit, and light reaches the compensated cells at W. 
Current then flows through the relay R, from whose local 
circuit any desired amount of power can be electrically set in 
motion. This method is particularly applicable to wireless 
photo-telegraphy. | 
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SUBSTITUTION OF THE ELECTRIC MOTOR FOR 
MARINE PROPULSION.t 


BY W. P. DURTNALL. 


(Concluded from page 1010.) 


In an appendix to the Paper the author describes some of the 
various schemes of electric propulsion that have been proposed. 
Particulars are first given of а continuous-current system designed 
by the author in 1905 for a private yacht, and in which speed regula- 
tion of the motors was to be obtained by regulating the voltage. 
Next comes a Swiss system, also in 1905, using direct-coupled tur- 
bines at top vessel speed, and for low vessel speeds or reverse a 
separate turbine driving an electric generator supplying current to 
electric motors mounted on the main turbine shafts. It will, how- 
ever, be noticed that as the main turbines run at a speed set by the 
propellers, there cannot be any fuel cconomy as compared with 
existing methods of turbine ship propulsion, except when the vessel 
is steaming at a low speed and the turbo-generator is run at, say, 
1,000 revs. per min. It is, in the author's opinion, doubtful if the 
above system is really а grcat advantage over the ordinary mcthod 
of putting reversing and cruising turbines in for the purposes men- 
tioned. | 

The author then illustrates a German system of electrical marine 
propulsion with three single-phase commutator motors. The motors 
are connected in mesh,” and are balanced across the leads from a 
three-phase generator. Speed variation is obtained by varying the 
voltage supplied to the motors, by means of the excitation of the 
generator. It is doubtful, in the author's opinion, if such а scheme 
is practical at sea, owing to the fact that the single-phase motor will 
have a series characteristic, and will be racing up to synchronism 
should the propellers be either unequally immersed or come out of 
the water in boisterous weather, &c., at the same time such mechines 
have commutators and brush gear, upon which further comment is 
necdless. Also, the weight per horse-power developed by the motors 
will be increased with this type of motor, which is not desirable. 


In Mr. Parsons’ system a reciprocating engine exhausts into & 
which 


Patent applied for. 
+ Abstract af a Paper read on March 17th before the Institution of 


Naval Architecte, 


will require slight alteration, but very little. 
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supplies current to a motor on the engine propeller shaft. The | him to the effect that single-phase alternating-current machinery is too 
author thinks that this system will be applied with some success in | heavy to be put to practice in large work. In another American 
the early future, especially in vessels that may be converted, utilising | system a polyphase synchronous generator is proposed. The lay-out 
the existing engines. The engine valves, to get the best efficiency ,' as proposed for each screw is as follows: А (Fig. 2) is а steam turbine 
The system can be ar- | which only drives the squirrel-cage rotor; B is the stator of à non- 


ranged for use with the Paragon system, in which, by means of variable , synchronous polyphase alternator mounted on the propeller shaft 


Td 


mixed pressure type of turbines. 
power а better means of ship propulsion is well within the range of 
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Fic. 2.——AN AMERICAN SYSTEM IN WHICH A SYNCHRONOUS GENERATOR IS PROPOSED. 


frequency alternating current, the motor speed may be made to suit 
the propeller, although the turbine may then run at its top speed, 
getting the maximum power for a given amount of exhaust steam 
from the reciprocating type of engine. The lay-out that the author 
would propose for twin or triple-screw ships is such thet the centre 
shaft shall run from the reciprocating cngine, and the wing shafts 


Fic. 3.—*: PARAGON” SYSTEM. 


shall be driven by motors supplied with current from the exhaust or 
In this way of utilising steam 


practice to-day. 
A well-known American electrical engineer has suggested a system 
using single-phase alternating current, but the author has heard from 


| 
combustion engine is not suitable, owing to its high speed. At low 


C. It has two windings for two propeller speeds. D is the stator 
of a squirrel-cage motor, the rotor being mounted on the propeller 
shaft C. E is a small turbine that supplies mechanical power for 
driving the small synchronous alternator F, which determines the 
speed of the revolving flux in the member B. The exciter is shown 
at G. The switchgear for sending the exciting three-phase current 
into the different polarity windings of stator B is shown at J, and the 
switchgear that either puts the motor on the propeller shaft ahead 
or astern is shown at K. This system has been brought out by 
one of the most noteworthy turbine engineering firms in America. 
The author is of opinion that although economy in steam may be 
possible by the application of such & system at slow vessel speeds, as 
compared with the direct-turbine drive, yet the system will not meet 
with general approval, owing, amongst other 
things, to the fact that the turbine А must be 
in line with the propeller shaft, with the result 
that the over-all length of the total equipment 
would bring the turbine and the boilers too far 
forward, and also owing to the fact that only a 
two to one reduction is possible in this lay-out. 
The author finally describes the Paragon 
system. Fig. 3 shows the arrangement for 
electric propulsion by means of variable frequency 
alternators, squirrel-cage induction m otors and 
propellers running at low speed, with the engines 
and generators running at high speed. This 
arrangement is especielly suitable for low-speed 
cargo vessels, in which the direct-coupled internal 


vessel speeds one engine can be shut down and the other run at top 
speed, doing all the work necessary for propulsion. In Fig. 3, A 
and I are two internal combustion engines running in the direction 
marked T at 350 revs. per min. А is coupled to an cight-pole 
generator, while I is coupled to а four-pole transformer generator, 
Н. The motor shown is of the short-circuited squirrel-cage type. 
and is wound for 34 poles. The exciter C is arranged to be either 
direct coupled or separately driven by the engine A. Current can 
be supplied from B to the transformer generator Н, and by means 
of the switch S the magnetic flux in H can be made to revolve against 
or with the mechanical direction of rotation T, current at frequencies 
of 1,400 and 4,200 cycles per minute being in consequence supplied 
to the motor O. This motor will then run at synchronous speeds of 41 
and 123revs. per min., or actual speeds of 40 and 120 revs. per min. 


Q 
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The intermediate speed is obtained by supplying current direct from 
the generator B to the motor on the propeller shaft, which will then 
run at 80 revs. per min, Assume that the engines А and I are each of 
500 B.H.P. The power transmission efficiency being 85 per cent. 
means that 850 s.H.P. may be drawn from the motor О and the work 
of both prime movers taken up and concentrated in same. The 
extra propulsive efficiency per shaft horse-power developed in slow 
boats with slow propellers, and the increased thermal and mechanical 
efficiency that may be got from the comparatively high-speed prime 
movers, together with their reduced weight per brake horse-power 
developed, at least compensates for extra weight of the electrical 
machinery, and at the same time gets over the difficulty of using this 
type of prime mover, insomuch that same need not be reversing. 
and can also run at constant speed, and governed. It is possible thus 
to use, say, four 500 B. H. P. engines with æ 1,750 S. H. P. motor, with a 
single propeller, or two propellers may be used each of 850 B. ir. P. ог 
S.H.P., with separate port and starboard control from the bridge. 

Fig. 1*, in the {Paper. shows the lay-out of the ‘ Paragon“ 
system proposed in the case of small cargo bos's. which require a 
low-speed propeller, and upwards of 500 S. H. P.; it is in this instance 
shown for 830 s.H.P. It will be observed that it consists of a com- 
bination of reciprocating steam engine, T, and mixed pressure tur- 
bine which drive the electrical generators ‘and the transformer- 
generator. The engine runs at, say, 500 revs. per min., and drives 
the four-pole generator G and the two-pole transformer-generator H, 
also the small exciter I. On the engine shaft are also mounted the 
three slip-rings M, which are connected to the two pole windings of 
the primary member of the transformer-generator H. "The turbine 
drives the two-pole non-synchronous polyphase alternating-current 
generator N at, say, 1,550 revs. per min. The motor is wound for 
36 poles, with a single winding. and will have speeds of 81, 54 and 
27 revs. per min., both ahead and astern. 


DEPRECIATION. | 
BY MAJOR W. A. J. O'MEARA, C.M.G. 


Summary.— The author deals with the question of depreciation 
under the heads of physical decay, obsolescence, inadequacy, tenure 
of holding, reconstruction requirements imposed by legislation, and 
unforeseen expenditure arising from accidents, &с., and discusses the 
life of machinery aud other plant. | 


There is some difficulty in considering the question of depreciation, 
owing to the fact that no two authorities on the subject appear to 
have included the same factors in the term depreciation," and, 
further, there is no accepted standard method of telling from the 
accounting view the funds which should be set aside for the replace- 
ment of plant, &c. 

Engineering Aspect.—The principal considerations affecting the 
question of replacement of machinery and plant, and the buildings 
in which they are housed, are as follows: (1) Physical decay; (2) 
obsolescence, sometimes called antiquation; (3) inadequacy; (4) 
tenure of holding; (5) reconstruction requirements imposed by 
legislation ; (6) unforeseen expenditure arising from accidents or 
other emergency. 

Physical Decay.—There is a good deal of difficulty in providing a 
sure basis for the estimation of physical decay. This point is ren- 
dered clear by consideration of a few cases. For example, in the 
case of land it is desirable that the exchange buildings should be 
placed as near as possible to a certain theoretical centre. Unfor- 
tunately, owing to an unforeseen development, the location of this 
theoretical centre may change, and thus the land may deteriorate 
in value. There may also be deterioration from other causes, such 
as the nature of the soil. In the case of buildings, the character of 
the building is, naturally, an important factor in fixing its prospective 
life, and here again the shifting of the economic centre will affect the 
value of the buildings. Occasionally, however, there may be an 
appreciation instead of a depreciation. 

The causes affecting the full life period of plant and machinery 
are more numerous than in the case of buildings. There is the 
inevitable wear and tear," and, further, there may be negligence 
and incompetence. It may also be that destructive forces come 
into play and contribute to the destruction of certain classes of 
property. Take the cases of subterranean and aerial cables. The 
principal causes of deterioration which affect their life " are: (1) 
Mechanical injury; (2) chemical decomposition ; (3) electrolysis ; 
(4) vibration ; (5) lightning ; (6) attack by insect—e.g., by the cable 
bug, whose appearance in Australia, California and southern portions 
of the United States has been notified. 


* See p. 1008 of our last issue. —Ev. E. 
t Abstract of a Paper read before the Institution of Post Office 
Electrical Engineers on April 4th, 


Similarly, poles are liable to (1) Mechanical injury ; (2) attack by 
fungus growths ; (3) destruction by woodpeckers and insects. 

In both these cases clearly the external forces are more potent 
than those arising from the duty " imposed by the user of the plant 
—that is, the factors usually referred to as wear and tear. 

The most correct estimates of the average life of the various 
classes of plant involved in any undertaking can best be secured by 
means of statistics. Depreciation is to some extent dependent upon 
the character of the day to day maintenance which has been pro- 
vided, but it should not be forgotten that local conditions also play 
an important part. The chief requirement in order that an engineer 
may be properly assisted in this matter clearly consists in the pre- 
paration of a carefully compiled record, in which the various descrip- 
tions of machinery and plant are properly classified. Such a record 
should show the causes for which any machinery, plant, &c., have 
been put out of service, the period during which they were in use, and 
a statement of local conditions likely to have affected their life. 


Obsolescence.— This factor is of great importance in telephone 
undertakings, owing to developments that take place from time to 
time, and to the fact that th» public soon learn to clamour for any 
invention giving a more convenient service. 


Inadequacy.— The item affecting depreciation which is the most 
difficult to cover by an estimate is that of inadequacy. It may be 
that the growth of subscribers has been inaccurately predicted, that 
the buildings cannot provide sufficient accommodation, or that over- 
head distribution has to be replaced by an underground system, 
owing to insufficient carrying capacity having been provided in the 
original pole lines. 

Tenure of Holding.—This may affect any class of telephone plant. 
Switehboards may be installed in а rented building, or plant may be 
placed on private property under a way-leave agreement containing 
a removal clause. Removal may be necessary before the expiration 
of a natural, or even useful, life; but if such cases are carefully re- 
corded it will not be difficult to make a fairly satisfactory allowance 
in estimating depreciation. 

Reconstruction Requirements Imposel by Legislation.—It some- 
times happens that great expense is incurred owing to the exercise 
of statutory powers conferred upon public authorities and corpora- 
tions necessitating the reconstruction of works. In one case in which 
a very considerable mileage of wire was affected, the payments in 
respect of the reconstruction of telegraph lines involved amounted 
to 50 per cent. of the capital value of the plant disturbed, after 
making due allowance for value of recovered stores. 


Unforeseen Expenditure. Arising from Accidents or Other Emer- 
gency.—I now come to the last of the factors mentioned as requir'ng 
consideration in connection with the replacement of machinery and 
plant—namely, unforeseen expenditure arising from accident or 
other emergency. I am inclined to agree with those engineers who 
hold the view that any replacements on a considerable scale ren- 
dered necessary in such circumstances should really be provided for 
by means of an insurance fund or by payments of annual premiums 
to an insurance company. 


Estimates of “ Life" of Machinery and Plant.—The foregoing 
cursory investigation of some of the details of the factors which 
determine the useful lives of machinery and plant, &c., seems 
to indicate that if estimates relating to depreciation are to be toler- 
ably reliable it is desirable that the machinery or plant shall be 
scheduled under a sufficient number of distinct classes. Such classi- 
fication will enable the engineer to give proper consideration to the 
effect which each of the first five factors mentioned by me as in- 
fluencing depreciation will probably have on the peculiarities of 
each type of machinery, plant, &c., for admittedly all the factors 
mentioned do not affect every type of machinery or plant in the 
same degree. Аз an illustration it is necessary to mention a single 
factor only—namely, obsolescence. Little experience is necessary 
to tell us that in the past the internal] plant of a telephone system 
has been affected by this factor to a far greater extent than the 
external plant, and that this condition of affairs is likely to continue. 

In an undertaking which has been in existence for a considerable 
number of years, and which comprises fairly large quantities of plant 
of the various descriptions required for its conduct, carefully kept 
records relating to such plant will afford a secure starting point for 
the appraisal of the lives of various classes of machinery and 
apparatus employed in the undertaking under consideration, and 
they will give fairly accurate information concerning the average 
lives of certain classes of plant, the replacement of the greater 
proportion of which has arisen solely on account of physical decay. 
Such lives шау be considered to be the maxima for these classes. 
In order to estimate the useful commercial “ life it becomes neces- 
sary to make deductions from the foregoing maxima in respect of 


those factors which particularly affect the depreciation of any class 


— — B LA — 


THE ELECTRICIAN, APRIL 8, 1910. 


1073 


of plant. 
depend not only on the extent and quality of the experience of the 
engineer responsible for the estimate, but on the possession by him 
of early and accurate information of the nature of the progress in- 
ventors are making in the design of new plant, and of a correct ap- 
preciation of the real importance of the improvements foreshadowed. 
Some persons appear to have а highly developed intuitive faculty 
for prognosticating coming events, and in view of the problems 
which will fall to the lot of the engineer, it seems desirable that mem- 
bers of our profession should be well endowed with the quality for 
accuracy in prediction—that is, with a prophetic insight. 

I have prepared a table (Appendix I.) showing the estimated years 
of life which have been assigned to certain classes of plant. It is 
hardly necessary for me to state that the inclusion of the table in 
this Paper isi n no way to be considered as an acceptance on my part 
of the accuracy of any of these estimates. The statement of 
“ lives ” is placed before you rather with the object of showing that 
engineers are not entirely in agreement regarding this important 
matter. It may reasonably be asked how the disagreement of 
experienced engineers on this question is accounted for. It is pos- 
sible that an explanation of the divergence of views may be found 
in some or all of the following considerations :— 

l. Engineers do not yet work to standard specifications. For 
example, tin is not contained in the lead covering of all aerial cables ; 
again, in somecases petroleum jelly is employed as a lubricant when 
lead-covered cables are being drawn into ducts, and in other casse 
no lubricant is used These prove to be important factors in actual 
practice. The absence of tin or the addition of 3 per cent. of this 
metal in the lead sheathing of an aerial cable really determines 


whether the life of the cable will be a comparatively short one 


or long one. 

In the case of underground cables the use of petroleum jelly has 
actually proved to be a protective agent against chemical attack, 
and, in consequence, cables treated with this substance have a longer 
average life than those which are not so treated. 

2. Since machinery and plant of similar types are not generally 
exactly similar in all respects, it follows that the character of the 


day to day maintenance in connection with their operation also 


varies. This appears to be particularly the case in connection with 
telephone enterprises. 

3. In determining lives the same factors (i.e., obsolescence, 
inadequacy, &c.) are not always included, nor are the same values 
attached to those factors which have been included in the calcu- 
lations. 

4. Not only do views vary on the policy to be adopted in dis- 
carding obsolescent plant, which is largely a question of the tem- 
perament of the responsible officials, but, as already stated, the ex- 
tent of knowledge regarding improvements in progress and the ex- 


perience and judgment of different engineers naturally vary con- 


siderably, and hence the personal equation of the responsible en- 
gineer has considerable influence on the completed estimate. 

Depreciation which covers the total annual loss on the plant is 
sometimes divided by engineers (as shown in Appendix I.) under two 
heads, which may be termed ordinary depreciation " and “ extra- 
ordinary depreciation." The former term takes into account the 
life of the plant due to age and to advances of the art, and the latter 
expression covers wastage due to the necessity for reconstruction 
brought about by legislation. 

I cannot leave the engineering aspect of this subject without a 
reference to “scrap” values. The price obtained from the sale of 
machinery or plant when put out of service is, of course, available 
to pay some part of the cost of replacement. In consequence, it is 
customary to estimate the possible value that machinery and plant 
will have at the end of their useful commercial life in order that 
the sums set aside for replacement may be suitably reduced in 
amount so as to provide as nearly as possible the actual cost of the 
replacement. The prices obtained for old material at sales held over 
а considerable period will, in the case of the majority of plant in use, 
readily enable an engineer to arrive approximately at the average 


percentage value; on cost price which should be allowed for the 
various classes of scrap.” 


Accounting Aspect.—When the engineer has settled the basis on |. 


which the proper allowances for depreciation can be provided in the 
most effective manner, the first question which has to be considered 
is the method by which the determined amount for depreciation 
shall be made available when renewals become necessary. This is 
almost entirely an accounting matter. 
| It may be well to explain that accountants usually apply the term 
depreciation "' to represent the amount which has to be charged 
against the profit and loss account in respect of any class of wasting 
Or perishable assets before the real profit from an &ccountancy point 
of view is arrived at." The items which have hitherto been referred 


The approximation of the deductions to the true value will 


to as buildings, machinery and plant are known amongst professional 
accountants as wasting assets.“ 

But the expression wasting or perishable assets covers much 
more than physical property ; the expression includes also intangible 
property—for example, “ goodwill.” Intangible properties, like 
physical properties, are subject to depreciation. as the exhaustion 
of the field of development of the termination of an enterprise may 
extinguish their values as assets in a commercial undertaking. 

In the case of a long-established railway corporation owning 
hundreds of miles of track and large quantities of rolling stock, de- 
preciation is cared for year by year by the replacement annually of a 
suitable number of locomotives, wagons, &c., and also by the 
renewal annually of portions of the permanent way, storehouses, 
station buildings, &c. 

In the past the Post Office has, in respect of the renewal of the 
telegraph and telephone systems, practically followed a plan very 
similar to that adopted by railway companies ; the sums expended 
for this purpose, however, were formerly merged with the account 
for day to day maintenance, but in recent times a special subhead of 
the vote has been introduced to which renewal expenditure is 
charged. 

Further, in connection with the Post Office telephone business, 
the Postmaster-General renders a financial statement in order to 
indicate the commercial results obtained. On examination of this 
statement it will be observed that amounts expended in respect of 
depreciation are separately recorded. 

In addition to the methods for dealing with depreciation men- 
tioned above, others are also to be found. In fact, Prof. Dicksee has 
mentioned that he himself has found six methods in vogue for writing 
off depreciation, namely :— 

1. Charging each year with the actual cost of repairs and small 
renewals and an equal fraction of the original cost of the asset. 

2. Charging each year with repairs and small renewals and with 
a percentage for depreciation calculated at such a rate as to reduce 
it to its realisable value by the time it becomes useless for revenue 
earning purposes. | 

3. By estimating in advance the total sum chargeable against 
revenue for repairs, partial renewals and original cost, and charging 
each year an equal portion of it. О 

4. By charging revenue with such sum as will at the expiration of 
the life of the asset write off the original cost thereof, plus interest 
on the capital from time to time invested therein. 

‚ 9. By charging revenue each year with actual or average expen- 
diture upon repairs and small renewals and with such further sum 
set aside and invested at compound interest as will accumulate to 
the original cost of the asset at the expiration of its estimated life. 

6. Charging revenue with the difference between the book value 
of the asset and its actual value at the present time, as estimated 
by an expert valuer. 

The results which would be obtained by tabulating the anticipated 
expenditure in repairs and renewals under each of the above methods 
in respect of а machine of which the original cost and the estimated 
life are assumed to be £1,000 and five years respectively are given 
in Appendix II. 

It will be observed that no allowance has been made for the 
" scrap " value of the machine in these calculations, and that cur- 
rent repairs have been charged to the depreciation account, and in 
these respects the methods given do not agree with the practice 
adopted by the authorities quoted earlier in the address—in fact, 
maintenance appears to have been confused with depreciation. 


The conditions affecting various classes of undertaking differ so 
widely that it certainly cannot be asserted that any one of the 
methods for dealing with depreciation is the best. The really im- 
portant matter is not the scientific correctness of the records in the 
company's account books, but the necessity of having cash available 
at the moment it is required to pay for replacements which may 
have become necessary. This requirement points to the necessity 
of forming а ''depreciation reserve," and renders it undesirable 
to employ funds set aside for this purpose in the undertaking itself ; 
rather is it desirable that such funds should be invested in easily 
realisable securities. 

It will doubtless occur to you that in those cases in which services 
have to be provided under contracts for stated periods there is some 
advantage in making provision for depreciation on a basis which 
involves equal annual payments, as the rates to be charged which 
are naturally & function of the annual expenditure incurred in pro- 
viding the service can thus be readily caleulated. Methods 1 and 5 
given in Appendix II. are both equally satisfactory from this point 
of view, and in consequence are eminently suitable for adoption in 
connection with telephone undertakings and similar enterprises. 

It has been asserted that greater accuracy in determining the value 
of “ wasting assets " would be obtained by periodic valuations and 
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APPENDIX I.—Tuble showing Depreciation of Plant connected with a Local Telephone System as assessed by virious American Authorities. 
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| р Kes TM eee Subsidry| 14 71 0 2 Subsidrv| 20 | 50 0 9 Subsidry 15 67 0 | 
Underg'nd cables All types, 20 5 Main. . . 163 3°5 42 2 Main 20 30 40 2 Main 20 30 40 
s T Subsidry| 12 4'8 42 2 Subsidrv| 15 4*0 40 2 Subsidry 13 4*6 40 
Yerial cables . . . . All types] 20 5 11 60 | 34 3 148 40 40 3 12 5:8 30 
Poles, including 3 
cross arms 20) L 84) 11°8 0 6 10 | 10:0 0 1 10 100 | 0 = 
Aerial wire,copper ves IF 15 2*0 10 5 T 15 2-0 70 * 12 5°0 40 = 
| lron... Yt 65 15 oe TN ** е ав * е е өз SORAN t | е 81 19:5 |1 0 > 
drop wires T ed ＋ b. | 3] T- ТЬ 11:7 124 10 8 | 10°6 | 15 4 10 90 | 10 м 
Aerial terminals... 121 8:0 0 8 12 8:3 0 3 10 | 10°0 Ü E 
Subscribers’ in- | < 
atruments ...... 10 10 10 | 10-0 0 5 | 10 0*5 5 2 | 10 | 100 | 0 E 
| Private branch ex- [ү | | & 
change boards All types 121 8 10 | 10:0 0 5 8 | 100 20 9 8 | 11:3 10 — 
| Central office | 
switchboards ... All types) 124 8 7 | 140 2 6 81100 20 2 814 99 |17 | 
Buildings ss 20) 5 33 3:3 0 11 40 2:5 0 | 24 »6 | 38 | 
| ' | 
| * Extracts from Report of Special Telephone Commission, Chicago, 1907. ‚Т Ordinary Depreciation. t Extraordinary Depreciation. » 
APPENDIX II.—Sir Methods of dealing with Depreciation based on Tables contained in The Commercial Management of Engineering Works,” 


| 

i 

by F. G. Burton. The Scientific Publishing Company of Manchester. 
| 
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Original cost of machine, £1,000. Estimated life, 5 years. Anticipated expenditure on repvirs and renewals, £120. 


| Is? Method. 2nd Method. 3rd Method. 4th Method. УЬ Method. 6th Method. 
Year. | Annual Eu : 1 9 8 A 1 SE A 1 F {А 11 I 83 A T 8 5 | 
рерге- | ŽE | Total. Берге Ж | Tota. Depre- B X Total Dep c- г Же. S Darke зш ; EH Total. Deprc- | ==! Total. 
ciation,| 2 ciation: | 2 2 ciation, | 82 ! ciation. | Т | ciation. 'empound.| 5 Е сіабор. 5 € , 
| | < 2 < 2 < = «tc <= | | «c | 
5 < up | np енын oe АШАН DNE EXON ELEM IHE MEE EP SENS MEE RSS a CENE 
£^ £ £ £ sdi £ £ n. £ £ '£ £ в.а. £ £ s|£ s.] £ s. d. K E sd £ £ | £ 
Ist .... 200 P 200 500 00 500 0 224 |... 224 |181 00... 181 0188 7 isa . 188 70 400 400 
2nd 200 | 10 216 250 0.0 10 260 0 214 | 10 224 190 10 10 200 1188 7 5 13 0) 10 204 00 190 10 200 
3rd 200 | 20 220 125 0 0 20 145 0 204 | 20 224 |199 11 О 20 219 11188 7,11 9 6 20 219 16 6 100 20 120 
4th 200 | 60 260 62 10 0, 60 122 10 164 60. 224 209 11 0. 60 269 11188 7| 17 9 6| 60 265 16 6 120 | 60 180 
5th 200 | 40 240 | 62 10˙0 40 102 10 1947 40 234 219 17 0 40 259 17188 7 23 13 0| 40 252 00 190 40 | 230 
Total | | |1130 | [130 0 | [1,130 | [1430 0 | ‚| (1130 0 0 1,130 


$ Balance of total written off. 


t Difference between estimated and actual result corrected in last year. 


NoTE.— The first method represents equal annual contributions towards depreciation. 
In the second method depreciation is represented at 50 per cent. per annum on actual value of asset. 
In the third method the total amount in respect of depreciation and repairs in each year is equal. 
In the fourth method the net charge to revenue each year is the difference between depreciation and interest plus provision for repairs. 


The fifth method contemplates the building up of a reserve fund. 
The sixth method is arbitrary. 
value at the present time, as estimated by an expert valuer. 


In this case revenue is charged with the difference between the book value of th? assct and its actual 


writing off such loss as these valuations show than by a mere process 
of book-keeping. The principle of such periodical valuations has 
been accepted in America and also to some extent in this country, 
and there certainly appear to be some advantages in adopting this 
method of treatment. One of these advantages, but not the least, 
is that a useful check is established for comparing the actual with the 
estimated depreciation in any case. 

Conclusion.—l come now to my final remarks. 

It is generally accepted that often it is on the rate provided for 
depreciation alone that the fortunes of an undertaking may turn in 
deciding whether a profit or loss is being made at every period of its 
existence. The duty of the engineer is concerned not only with the 
design of works alone, but also with their operation and commercial 
value, and, therefore, his advice will often decide the fortunes of an 
engineering enterprise. 

In every important phase in the development and progress of such 
enterprises the engineer is faced with the problem of depreciation ; 
he is further much concerned with the exact method of providing for 
depreciation. If a wrong choice is made, money is absolutely wasted. 

The problem confronts him from the earliest days of the inception 
of an engineering project and matures when competitive tenders for 
the work first come under consideration. We know that it is not 
the capital cost alone which determines whether one scheme is more 
advantageous than another; a comparison of total annual costa in 
respect of the tenders received is necessary to enable an engineer to 
decide which scheme is the more profitable one to adopt, but annual 
costs are made up of interest on capital, of depreciation and of 
operative or running costs. As regards any particular tender, the 
interest on capital and the operative costs are together a constant 


quantity. The method of allowing for depreciation may, however, 
vary, and it will, therefore, be seen that, according as method 1, 
method 5 or some other method shown in Appendix II. is adopted 
to complete the figures for the comparison of tenders in respect of 
two alternative schemes, the annual balance may turn in favour of 
one tender or another. The engineer is not always in a position to 
dismiss the question of depreciation from his thoughts when it has 
been finally decided that some particular tender for plant or machi- 
nery required for his purpose is the most advantageous one, and 
when in consequence that tender has been accepted. It has already 
been stated that allowance will have been made in engineers' cal- 
culations for obsolescence. In many cases his anticipations in 
respect of this factor will be realised, for the inventor is sure to come 
to his assistance with improvements and claims. In practice, 
however, it will often be difficult to decide exactly at what date it 
will be justifiable to replace plant doing effective service by some new 
invention which may have been proved in as eminently satis- 
factory on being tested out." In such cases the engineer has to 
compare а situation in which he has fairly complete knowledge of 
the value of the various technical and financial factors requiring 
consideration with one in which he cannot with the same certainty 
attach reliable values to the important elements coming into play in 
connection with the invention, and, further, the value of apparently 
efficient plant or machinery to be scrapped is sure to attract con- 
siderable attention ; in such cases the charge against the depreciation 
account will indeed loom large. A bold and courageous policy has 
often proved advantageous in the past in connection with the hand- 
ling of obsolescent plant, and it is certain to do so again in the future. 

In considering the very important question of turning out good 
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plant in favour of new designs of machinery alleged to be more 
economical, the problem resolves itself into a consideration of the 
question whether the difference in annual costs likely to be incurred 
in respect of the new machinery and the actual annual costs incur-ed 
in respoct of the existing plant is sufficiently great to pay for the 
“ wastage or value of the unexpired useful life of such parts and 
the cost of removing such of it as may be “ scrapped." For instance, 
in an example given in an appendix the loss shown under plant 
deductions will have to be extinguished within a reasonable time 
after its replacement. In such cases, also, clearly depreciation and 
the method by which it is provided may be the ruling factors in the 
commercial situation. 

The considerations affecting the aspects of depreciation just 
referred to are very familiar to the members of this Institution. 
There is still another aspect of the case which, although of not such 
frequent occurrence, is of immense importance, and that is the aspect 
in connection with the valuation of the property of a going con- 
cern for the purposes of a purchase. The question of the allowance 
to be made for depreciation becomes in these cases perhaps more 
controversial than in any other situation. The engineer advising 
the purchasing party has a double duty to perform. He has to 
protect his own client, and at the same time he has always before him 
the responsibility of being just to the selling partv. 

The engineering problems relating to a proposal to purchase a 
„going concern for all practical purposes involve considerations 
similar to those connected with alternative tenders, for it is simply 
а case of considering annual costs in respect of the '' going " concern 
as compared with such costs in respect of the new plant which would 
do the same work as well if not better. 

The subject of depreciation is of vital importance to shareholders 

of public undertakings, and it is certainly of no less importance to the 
public generally, who are to some extent involuntary shareholders 
in the undertaking which absorbs our energies. 
. À public utility service managed by a State Department must be 
not only the best of its kind, but the charges made for it must be 
reasonable and such as not to involve a burden on the ordinary tax- 
payer. Thus we see that depreciation ultimately finds its way into 
the rate charged for our telephone service, and must react on the 
same with every change in engineering policy. 

Since writing this Paper my attention has been drawn to an in- 
teresting pamphlet entitled “ Introductory Notes on Leake's Register 
of Industrial Plant." Mr. Leake is a great authority on depreciation, 
and I can thoroughly recommend to you, not only a study of his 
Introductory Notes, but also the perusal of the Papers on depre- 
ciation which he read before the Institute of Directors in March, 1907. 


CORRESPONDENCE. 


— — 
IMPULSE-RE ACTION TURBINES. 
TO THE EDITOR OF THE ELECTRICIAN. 


SIR: With reference to the announcements which have been 
recently widely made, relative to theappearance on the market 
of a new pattern of turbinc—the so called Disc and Drum" 
type—we think that in fairness to the work of Messrs. Brown, 
Boveri & Co., of Baden, it should be more widely known that 
this pattern of turbine has been regularly manufactured in our 
Swiss, German and French works for some time. Among the 
large turbines of this type which are in hand at the present 
time we may mention а 5,000 kw. for Essen, a 5,000 kw. set 
for Nancy,and a 10,000 kw. turbine for Paris, as well as a 
number of 12,000 н.р. and 14,000 H.P. turbines for the German 
and French navies, respectively. 

The Paris turbine—which will be capable of developing 
20,000 H. P. continuously—is the largest yet ordered for electric 
power purposes in Europe. Its destination is the St. Denis 
station (in which ten 6,000 kw, sets of our manufacture are 
already installed) and under the steam conditions prevail- 
ing there its steam consumption will be less than 8:81b. per 
brake horse-power-hour.—We are, &c., 

Westminster, April 2. Brown, Boveri & Co. (Ltd.) 


“А LAMP MANUFACTURER ON STREET LIGHTING." 
TO THE EDITOR OF THE ELECTRICIAN. 

SIR: Referring to the article in your last issue, you will 

recollect that immediately upen receipt of proof I asked you 

over the telephone that this article should not be published as 
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it stood, for I did not consider it represented the import of our 
interview. 

The information re Mr. Bradley's specification was published 
on pp. 900 and 901 of THE ELECTRICIAN, and was not given 
by the writer. 

I can only conclude that the article was inadvertently 
published by some member of your staff. 

I would therefore ask you to kindly insert this letter in your 
next issue. —I am, &c., A. Denman JoNEs, Manager, 

t. The Jandus Arc Lamp & Electric Co. (Ltd.) 
Holloway, N., April 6. 

[We much regret that the article was published prematurely 
and before our representative had an opportunity of verifying 
his notes of the interview by submitting a proof to Mr. Den- 
man Jones.— Ep. E.] 


MATHER & PLATT'S *P'' TYPE MOTORS. 


It is not often nowadays that a new type of motor is introduced. 
Both manufacture and theory are speedily becoming standardised, 
with the result that one maker's production does not differ essen- 
tially from another's. For this reason we are pleased to be able to 
describe some motors recently placed on the market by Messrs. 


Fig. 1.—* Р.” Tyre Moror. 


Mather & Platt, which, it is claimed, embody the most up-to-date 
ideas in the design of continuous-current machines. All these 
motors, the Р” type as they are called, are provided with com- 
mutating poles which ensure sparkless running at all loads up to 
100 per cent. overload, enable the motor to be made reversible 
without altering the position of the brushes and permit a wide range 


Fia. 2.—CoMPONENT PARTS оғ MOTOR. 


of speed-variation being obtained when required. By virtue of the 
interpole construction these motors are, it is claimed, capable of 
withstanding 25 per cent. overload for two hours, and up to 100 per 
cent. overload momentarily without sparking. They should there- 
fore be found specially valuable where the load is irregular. 

The system of ventilation employed ensures cool running even 
when on continuous duty, and tests show that the temperature rise 
does not exceed 75°F. after six hours’ run at full load. The ball 
bearing at the commutator end is grease lubricated, so as entirely 


| to obviate trouble due to leakage of oil on to the brush gear . 
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or commutator. The bearing bush at the driving end is provided 
with specially-designed oil channels and escape grooves, and is car- 
ried well away from the armature. All parts which require attention 
are easy of access ; re-carboning, cleaning, or overhauling can there- 
fore be speedily carried out—a very important point. 

As regards the construction of these motors, the cases are made of 
cast steel, of ample proportions and high permeability, and the end 
covers are of cast iron. The pole shoes are part of the laminated 
poles, and serve to keep the field winding in place without any loose 
pieces whatever. The commutator is built up of hard drawn copper 
segments, insulated with mica which is of carefully selected quality, 
so that it wears equally with the copper. 
high temperature and pressure. The armature core is built of thin 
electrical steel plates, which are slotted to receive the windings. The 
slots are smoothed in a special machine, so that it is impossible for 
them to damage the winding. 

The windings themselves are made on special formers, and are 
finished exactly to fill the slots without the slightest pressure. They 
are dried electrically before assembling, and afterwards the whole 
armature is dried and varnished in a vacuum, this double process 
ensuring absolute freedom from moisture. Laminated poles are 


used in all sizes, thus ensuring magnetic symmetry—a most essential 


feature for perfect running. 
A patented system of brush gear is used which, it is claimed, is 
mechanically and electrically perfect for its purpose, and which 


successfully overcomes all the difficulties usually arising in соппес-. 


tion with this portion of the machine, such as loose spindles, nuts, 
washers, and connections, defective insulation and other troubles. 

Our illustrations show an open protected type Р? motor in 
working order and its component parts. 


SIEMENS “ONE-WATT ’’ HIGH CANDLE-POWER 
LAMP. 
Full particulars are to hand regarding the new ** Onewatt ” lamps 


which Messrs. Siemens Bros. Dynamo Works, of Tyssen-street, 
Dalston, London, N.E., are placing upon the market. The One- 


watt" is a tungsten lamp, the filament being of drawn tungsten 
wire. The efficiency of the new lamps is the same as the average 
lamp of that type, namely 1.1 watts per candle-power, and owing to 
the very low rates at which it is being placed upon the market it 
should find a ready sale. The present ‘‘ Onewatt" lamps are 
100 с.р. for 100-130 volt and 200-250 volt circuits respectively, and 
are listed at the price of 4s. 6d. each, subject to the usual trade and 
cash discounts. 

For street and shop lighting they are claimed to be especially 
suitable, and highly satisfactory results are confidently expected. 
These lamps are offered to provide municipalities, contractors and 
consumers with a lamp of very high efficiency at low initial cost, 


It is baked under very’ 


thus reducing maintenance and installation costs which up to now 
have considerably hampered the adoption of electric lighting in 
many cases. 

A price list recently issued gives full details of these lamps and 
Messrs. Siemens offer to overprint quantities of these lists with 
the name and address of any bona fide contractor. 

A specimen of the 100-130 volt“ Onewett " lemp which Messrs. 
Siemens have sent in for our inspection indicates that great care has 
been taken in its manufacture, and that specia! attention has been 
paid to the stability of its construction. The general appearance of 
the limp is shown in the a^companying illustration. 


ELECTRICAL TRADES' BENEVOLENT INSTITUTION. 


On Wednesday afternoon the second annual general meeting of 
this Institution was held at the Hotel Cecil, London, and was presided 
over by Mr. W. B. Esson, in the absence of Mr. E. Garcke. 

The SECRETARY read a letter from Sir Wm. Preece expressing 
regret at not being able to be present. 


Mr. W. Davenport (secretary) then read the report of the year’s work, 
which stated that during the year 1909 considerable progress had been 
made by the institution, both in the direction of securing financial 
support, and in granting relief to desirable cases. At the last annual 
meeting a forecast was made of a sum of £350 coming from the profits 
of the Manchester Electrical Exhibition of 1908. The sum actually 
realised was £364. 19s. 3d. Another sum of about £350 standing in 
reserve from the Olympia Electrical Exhibition of 1905 would revert 
to the fund towards the end of this year, together with the interest which 
had accrued due to its investment. During the year 1909 the first 
festival dinner of the institution was held, and resulted in a net direct 
gain to the funds of about £300, whilst in indirect ways the institution 
had benefited by the advertisement given to its work and its endeavours. 
This had been followed by a second festival dinner held in the earlier 
part of this year, producing equally satisfactory results. The receipts 
accruing from the second festival dinner were naturally carried to the 
accounts of the year 1910, and did not appear in the present balance- 
sheet. Several cases of relief had come before the committee for con- 
sideration, and five separate grants to the amount of £51 had been made. 
That was an increase in the number and amount over those made in the 
previous year. No pensions had been granted, as under the rules of the 
institution there are no cases of applicants eligible at the present time. 
It had been the aim of the committee to work in such a manner that the 
donations collected shall, as far as possible, be invested (in trustee securi- 
ties) whilst the pensions shall be granted out of the income which these 
securities produce. In the year 1909 the dividends on the investments 
amounted to £62. 19s. 5d. Up to the present the subscriptions and 
donations had resulted chiefly from the activity of the committee, and 
the publicity given by the various electrical journals. The committee 
had, while not neglecting the above aids, decided to inaugurate a system 
of collecting amongst the staffs of large electrical undertakings by 
means of house stewards, in order to secure support from such quarters 
where many small sums can undoubtedly be obtained. The committee 
desired to place it on record that the institution had hitherto paid no 
rent for the office accommodation necessary for the large amount of 
secretarial work that had to be done, and desired to tender their thanks 
to Mr. Walter Davenport for his consideration in this matter. The 
institution had greatly benefited by the unstinted and continued sup- 
port given by the electrical Press. "The retiring members of the com- 
mittee available for re-election were Messrs. Grainger, Johnson, Lund. 
berg, Nalder, Northcote and Oppenheimer. There were still vacancies 
on the committee, and the name of Mr. F. B. O. Hawes had been sug- 
gested to fill up one of these. 

The committee desired to express their gratitude to Dr. Gisbert Карр 
for acting as president at the 1910 festival dinner, and suggested that a 
unanimous vote of thanks for his services should be put on record at this 
meeting. The funds during 1909 showed an increase of approximately 
ы» which sum had been invested in Cape of Good Hope 3] per cent. 
stock. 

Mr. Justus Eck explained that what might appear to be dis- 
crepancies in the balance-sheet were merely for the working of the 
year 1909. It was stated that the net amount of the funds at the 
first festival dinner was £300, whereas in the previous report it 
was stated to be £360. That was explained by the fact that previous 
to the dinner they had collected a large number of subscriptions and 
donations, which were announced at the dinner, whereas the £300 
was the actual amount collected at the dinner. As to the question 
of relief, some gentlemen said that they had not spent enough, but 
he wished it to be perfectly clear that they had dealt with every case 
brought before them in a most satisfactory manner. 

In reply to à question by Mr. T. Rich as to why the benefit grants 
made should be the smallest item on the balance-sheet, the Secretary 
said that it was the general policy of the committee, covered by the 
rules, that the income only should be spent at first, and that the 
capital should be accumulated. ч 
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In reply to a question by Mr. Н. W. Butler as to whether subacrip- 
tions apart from donations should be counted as income or capital 
the secretary said the subscriptions were the life of the Institution 
whereas donations were haphazard. It was a question which the 
committee would have to decide. | 

Мт. W. B. Esson said that the clause in the report in regard to 


pensions answered Mr. Butler's question. He proposed a vote of 


thanks to Dr. Gisbert Kapp, which was carried unanimously. 

The retiring members of the committee were then re-elected, 
and the following new members were added: Messrs. F. B. O. 
Hawes, E. Longbottom, and S. D. White. Messrs. Henley, Smith & 
Son were elected as auditors. 

The proceedings terminated with votes of thanks to Mr. Justus 
Eck for the large amount of work he had done in connection with the 
Institution, and to Mr. W. B. Esson for presiding. 


The balance-sheet of the Institution for the year to Dec. 31, 1909, is 
as follows :— 


Receipts. 

To Balance in hand on Jan. l................ q . £129 16 6 
„ Dividends on investments ............... £62 19 5 
„ Subscriptions — — 102 9 9 
nnn EE PR 584 4 6—749 13 8 
„ Manchester Electrical Exhibition... 364 19 3 

£1,244 9 5 
Expenditure. 

By Grants made to A £15, B £5, C £13, D£13, E£5 ... £51 0 0 
», Printing, postage, petty cash and cost of meetings... 92 0 8 
„ Secretary's salary, 19089 . . £25 0 0 
P з - 0 000 25 0 0— 50 0 0 
» Investment £1,000 Cape of Good Hope 31 per cent. 

„ Balance of cash in hand and at bank .................. 63 11 9 
£1,244 9 5 
Assets, 

£1,100 Victoria 34 per cent., cost . £1,101 11 0 

£1,000 Cape of Good Hope 34 per cent., cost ......... 987 17 O0 

Cash in hand and at bank .............. cerne 63 11 9 

£2,152 19 9 


PARLIAMENTARY INTELLIGENCE. 


— — 
LONDON UNDERGROUND RAILWAYS AMALGAMATION BILL. 


A Select Committee of the House of Lords, presided over by Lord 
LAMINGTON, yesterday (Thursday) considered a Bill to authorise the 
amalgamation of the Baker Street & Waterloo, the Charing Cross, 
Euston & Hampstead and the Gt. Northern, Piccadilly & Brompton 
Railway Companies, to confer additional capital powers, &c. 

Mr. Козкии,, K.C., explained the objects of the Bill, and there being 
no opposition, it was passed by the Committee. 


BAKER STREET & WATERLOO RAILWAY BILL. 


Before the same Committee yesterday Mr. RosKILL introduced this 
Bill, which seeks authority to acquire land adjoining the Oxford Circus 
station, to provide improved means of communication with the Central 
London Railway and to construct a sloping subway, with an electric 
escalator, or moving stairway, from the booking hall to the platforms. 

There were several opponents of the Bill. 

Sir GEORGE Свв (chairman of the company) said it was essential that 
they should have more room at the Oxford Cireus station, and the 
opposition was unreasonable. No provision for compensation outside 
the provision in the Land Clauses Act had ever been inserted in a rail- 
way bill. 

Mr. D. Hav, M.Inst.C.E., consulting engineer to the company, con- 
firmed the evidence as to the inadequacy of the present accommodation 
at Oxford Circus station, and said the sloping subway, containing the 
moving stairways (one travelling upward and one downward) would be 
17 ft. in diameter. The stairways would each carry about 150 passen- 
gers at one time. At the top end the subway would be 9 ft. below the 
surface and at the lower end 52 ft. 

The Committee approved the Bill and adjusted the clauses. 


CHARING CROSS, EUSTON AND HAMEPSTEAD RAILWAY BILL. 


The same Committee yesterday commenced consideration of this Bill 


to aüthorise the construction of additional lengths of line and to confer 
additional working and capital powers. There was some opposition, 


and the consideration of the Bill was not concluded when the Committee 
rose, 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


APPOINTMENTS VACANT AND FILLED. 


Torquay Town Council invite applications from qualified engineers 
for the position of borough electrical engineer. Commencing salary 
£250, rising to £300 per annum. Applications to the town clerk, 
Mr. Fredk. S. Hex, Town Hall, Torquay, by Saturday, April 23. 
See also an advertisement. 


A switchboard attendant, accustomed to single-phase h.t. working 
and to с.с. tramway system, is required by Durban (Natal) Corpora- 
tion. Wages £240 per annum. Passage money will be allowed, 
and salary on voyage out. Applications, at once, to the Agente of 
the Corporation, Messrs. Webster, Steel & Co., 5, East India-avenue, 
Leadenhall-street, London, E.C. See advertisement. 


An experienced chief and assistant electricians are required, with 
practical knowledge of stage lighting. See an advertisement. 

The Committee of Visitors of the Essex and Colchester Lunatic 
Asylums require an engineering clerk of works, under the direction of 
their architects and consulting engineers, during the installation of 
electric lighting machinery, mains, wiring, telephones and heating 
apparatus, &c., at their new Asylum, Mile End, Colchester. Appli- 
cants must be capable of taking charge of the installation when 
completed. Salary as Clerk of Works £4 per week. Application 
forms from the clerk to the committee of Visitors (Mr. Walter Payne 
(терр), Essex and Colchester Lunatic Asylums, Chelmsford, to whom 
applications by April 28. 

Blackpool Tramways committee invite applications for the 
position of traffic superintendent of the tramways department. 
Salary £200 per annum. Applications to the town clerk (Mr. T. 
Loftos) by noon of April 11. 


Calcutta Corporation require a superintendent of public lighting. 
Salary R.500 (£33. 68. 8d.) per month, rising to R.750 (£50). Applica- 
tions to the Secretary, Municipal] Office, Calcutta, by May 3. (The 
electric lighting of some of the principal thoroughfares is contem- 
plated.) 

The Grant chair of Inorganic Chemistry at the University of Liver- 
pool will be vacant shortly. Salary not less than £600 per annum. 
Applications to the Registrar before May 9. 

Cleveland & Durham Electric Power (Ltd.) have vacancies for 
two junior electrical engineers. Commencing salary 25s. per week. 
Applications to the Secretary, Hinton’s-buildings, Middlesbrough. 


Major H. G. K. Wait, R.E., has been appointed chief instructor 
at the Military School of Electric Lighting, Portsmouth. 

Mr. Arthur W. Stonebridge, who has represented Marples Leach 
& Co. in India, has been appointed chief electrical engineer to 
Messrs. Burn & Co., Bombay. 


Summer School Leetures.—Glamorgan Education committee have 
arranged short summer courses of lectures during August, as follows : 
(1) Practical surveying course at Penarth; (2) Engineering course: 
Mining, mechanical and electrical engineering (laboratory work) and 
practical mathematics; (3) Metallurgy course: Metallurgy, 
chemistry and practical mathematics; (4) Teachers’ course: 
Geology (lectures and field work), physics and chemistry (this course 
has been arranged to meet the requirements of teachers engaged in or 
preparing for technical work at evening schools or technica] schools) ; 
(5) Evening lectures for colliery firemen on explosives and shot- 
firing ; (6) Evening lectures on electricity in mines. Courses 2, 3, 4, 
5 and 6 will be held at University College, Cardiff, the other courses at 
the County School, Penarth. Certificates will be issued to successful 
candidates. Particulars and admission forms from 35, Park-place, 
Cardiff. 


Accrington.— Distributor cables ere to be laid on the easterly side 
of Whalley-road from the borough boundary. 

Aldeburgh.—The Corporation are negotiating with the Rural 
Electricity Supply Co. in regard to the erection of electricity works. 
It is probable that the Corporation will apply for a provisional order, 
and transfer it to the company. 


Ardrossan.—A Board of Trade inquiry was held here on Thursday 


last by the Hon. T. H. W. Pelham into the application of Mr. Geo. 


Balfour for a provisional order to supply electricity in Ardrossan and 
Saltcoats and the special lighting district of Stevenston. 

Formal objections were made by the Ardrossan Harbour Co., the 
Glengarnock Iron & Steel Co., Nobel’s Explosives Co., the Caledonian 
and the Lanarkshire & Ayrshire Railway Companies, and the Glasgow 
& South-Western Railway Co. The Town Council of Ardrossan objected 
as owners of the local gas undertaking. An agreement was reached 
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Harborne and Quinton. The petitions жеге referred to the Tram- 
ways committee. 

It is reported that tho gross receipts of the municipal tramways 
for the year ended March 31 were about £12,000 more than in 1908-9. 
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between the promoter and all the industrial concerns mentioned. In 
connection with the opposition of Ardrossan Town Council, the Com- 
missioner said he could not recommend the Board of Trade to refuse the 
Order merely because the promoter would be in competition with the 


Corporation. 


Aston.—On Wednesday the Council adopted the following revised 


scale of charges for electrical energy :— 
Maximum charge for lighting is to be 3d. per unit instead of 33d. 


For consumption under 1,000 units per quarter, 3d. per unit; under 


1,500 units, 23d., 1,500 unit and upwards, 24d. For heating and cooking, 
Id. per unit, instead of 14d,. with a charge for meter rent if the con- 
sumption is less than 5s. per quarter. Maximum charge for power, 124. 
per unit instead of 2d. For consumption under 100 units per month, 


134. per unit; over 100 units per month, Id.; over 50,000 units during 


12 months, £d. per unit. The reduction in revenue is estimated at £278 


per annum. 


Australasia.—The ‘‘ Australian Mining Standard " states that :— 
Hawthorn (Victoria) Council recently asked Melbourne Electric Supply 
Co. to submit terms for giving a general supply of electricity for Haw- 
thorn. The Council also decided to permit the company to lay mains 
to Glenferrie. 

The electrical engineers of the Commonwealth Postal Department 
state in a recent report that in Victoria alone 2,085 miles of telegraph 
line, out of a total of 4,027 miles, need repairing. and recommend that 
alternative wires should be provided on inter-State lines; that a new 
line from Sydney to Brisbane be expeditiously erected ; that an addi- 
tional line be erected from Melbourne to Albury on railway poles to 
complete an alternative service to Sydney ; that the general introduction 
of the Wheatstone system, with relay repeaters on inter-State circuits, 
will greatly increase the capacity of the lines; that better arrangements 
be made for the conveyance of men and materials and for the removal 
of interruptions and the construction and maintenance of lines; that 
cables be laid underground in congested areas; that a bonus be offered 
to the contractors to finish the line from Sydney to the Queensland 
border under contract time; that 12 months’ stock of material be 
maintained ; that lines be tested daily ; that the standard of telegraph 
operating should be brought to and maintained at a level sufficient to 
work the lines at their maximum capacity; that the electrical engineer's 
staff be strengthened and reorganised; that annual conferences of 
electrical engineers be held, &c. It is stated that Sir John Quick, 
the P.M.-G., has practically adopted the whole of the recommendations. 

The electric light and power plant at Rochester (Victoria) is now in 
operation and is giving satisfaction. The station (owned by the Towns 
Lighting & Power Co., of Sydney) was equipped by Warburton, Franki 
& Co., and the engineer-in-charge is Mr. J. Holloway. The plant 
includes an 81 H.. Hornsby engine and suction gas plant, Scott & 
Mountain 50 kw. dynamo, reversible booster for charging accumulators, 
&c., and 120 cell battery of 600 ampere-ho irs capacity. For supplying 
water a Scott & Mountain high-lift centrifugal pump, capable of deliver- 
ing 18,000 gallons per hour to a height of 90 ft., is in use and is driven 
by a 25 н.р. inter-pole motor, the controlling switch being operated by 
a float switch in the tank. 

The Boulder Tin Mining Co. (North Dundas, Tasmania) have sub- 
stituted for an oil engine, the upkeep of which cost some £500 a year, an 
electrical installation driven by water power, water being available on 
the company's lease, and conveyed by a race and side race to an intake 
tank from which a fall of 196 ft. is obtained to the Pelton wheel in a 
creek below, by means of a pipe line. The wheel will give 40 H. P. with 
the present head of water. The dynamo used is of 23 kw. capacity, 
was made by Electromotors (Ltd.), and is said to run sparklessly under 
all variations of load. A 21 H.P. motor, supplied by the same company. 
has been installed to drive the battery. Bare h.d. copper cables are 
used, and the generator field circuit is controlled from the motor switch- 
board, where the dynamo field rheostat is fixed. 22 electric lamps are 
in use at the battery, concentrating mill and working faces. Finlayson 
Bros. supplied the Pelton wheel and pipe line, Mr. T. K. Steanes acted as 
agent for Electromotors (Ltd.) in connection with the contract. for the 
electrical plant, and Mr. G. H. Lofts, city electrical engineer of Devon- 
port (Tas.), was consulting electrical engineer for the scheme. 

Devonport (Tas.) Council have agreed to extend their electric lighting 
mains to East Devonport, at а cost of £1,700, including £700 for ma- 
chinery. 

A start is to be made at once with the formation of a local company 
to supply electricity in Charlton (Victoria), the necessary capital having 
nearly all been guaranteed. 

А poll of ratepayers has resulted in 741 votes for and 233 against a 
proposal that Port Pirie (S. Australia) Council shall borrow £4,000 for 
the erection and equipment of electricity works. 

The Blue Mountains (N.S.W.) Shire Council have placed with Messrs. 
Blakey & Sinclair the contract for carrying vut an electric light and power 
scheme for the Blue Mountains townships. about 15 in number. The 
scheme provides for public lighting and power supply for quarries and for 
pumping, and it is estimated that the demand by private consumers will 
be 5,000 units for lighting and 1,000 for power per week. The public 
lighting will comprise about 300 lamps of 200 c.p. each. Three stations 
will generate three-phase current, which will be transmitted (at 2.200 
volts) to transformer stations, where the current will be reduced to 240 
volts а.с. The generating plant in each of the three stations will be, at 
the outset, à 75 kw. alternator driven by a suction gas engine. 


Birmingham.—On Tuesday several petitions were presented to the 
Cit y Council for the construction of a tramway between the City and 


Bradford.—For the year ended March 31 the revenue of the 
Corporation tramways was £259,728, against £244,234 in 1908-9. 

The car-mileage run was 5,436,529, against 5,376, 228 ; the total pas- 
sengers carried 50,518,816 against 47,660,011; the average fare paid 
per passenger 1°167d. against l:165d.; and the route mileage 5418 1. 
the same as in 1908-9. "Through tickets issued by Bradford numbered 
105,569 and by Leeds 107,463. 


British Lifts for Manchuria.—The contracts for the electric lift? 
for the South Manchurian Railway and also for Shanghai Municipa 
Council Buildings have been obtained by Messrs. A. W. Penrose & 
Co., 109, Farringdon-rozd, E.C., in competition with German and 
American makers. 


Cable Communication with Canada.—It is announced that the 
Canadian House of Commons has adopted a bill ** to give control of the 
rates and facilities of cable companies to the Railway Commission." 
Mr. Lemieux, the Postmaster-General, said he proposed that urgent 
messages should remain at Is. a word, that semi-urgent messages 
should be 6d. a word, and that the Press rate should be 3d. a word. 
The late P.M.G. (Mr. Sydney Buxton). he said, had promised him 
(when he was in London) concurrent legislation in the British 
Parliament. 


Canada. Government statistics show that the value of electrical 
apparatus and machinery imported into Canada during the year 
ended March 31, 1909, wes $2,073,151, of which $1,937,371 was from 
the U.S.A., $91,092 from the U.K., end $20,444 from Germany. 

The last census showed that there were 34 electrical manufacturing 
firms and 157 electricity supply stations in the Dominion, the total 
capital of these being $94,793.11], and the amount of their annual 
output $16,584.805. The waterfalls in Canada are estimated to be 
capable of supplying 95,682,907 H.P., of which only 516,885 is at present 
utilised. The mileage of electric railways, on June 30, 1908, was 992. 
The dynamos most in demand are (it is stated) of about 4 kw., at prices 
ranging from $190 to $250. Prompt delivery and long credit are neces- 
sary. The import duty on dynamos under the preferential tariff is 15 
percent. Accumulators of about 60 ampere-hours capacity find a sale 
in Canada (according to this report) at about 86 per cell (preferential 
duty 15 per cent.) Carbons sell at £23 per 1,000 (preferential duty 221 
per cent.). Incandescent lamps 12c. to 15c. each (preferential duty 20 
per cent.). Arc lamps of the Westinghouse Cos make are generally 
used (preferential duty is 20 per cent.) The price of V. I. R. wire and 
cable averages l6c. per lb. Electrical machinery for mines is admitted 
free. Following are the values of some classes of electrical goods im- 
ported in 1908-9 from the U.S.A. and the U.K., and the values of the 
total imports : 


U.S.A. U.K. Total. 
Dynamos 8310,49 818.221 $333,503 
Accumulators 1,560,662 69,887 1,643,696 
Carbons 24,180 2,630 45,517 


Canadian Power Development.—Some important contracts for 
electric power plants have recently been placed in Canada, including 
one by the Electrical Development Co. of Ontario (who ere duplicating 
their output et Niagara Falls) for three generators of 15.000 n.r. 
each, and one by the Ontario Power Co. (who are also largely in- 
creasing their output at Niagara Falls) for three generators of 
12,500 н.р. cach. The Western Canada Power Co., of Vancouver, 
has also ordered two generators of 10,000 H. P. each. 


Central London Railway.—The directors have invited tenders for 
the construction of the extension from the Bank to Liverpool-street, 
half a mile in length. The cost is estimated at about £300,000. 


Customs Decisions.— According to decisions of the French Customs 
Administration regarding the classification of certain articles not 
specified in the French Customs Tariff, apparatus for pulverising and 
kneading materials for use in the manufacture of filaments for 
incandescent electric lamps are dutiable under No. 525 bis. of the 
Tariff, and electric call indicators, consisting of an electric call 
apparatus and a call horn, are dutiable as to each part under Nos. 524 
bis. and 004. 

Porcelain insulators ** with interior of iron, for use with overhead 
wires, not adapted to regulate or modify the electric current," are 
subject to a duty of 24 pesetas per 100 kilogs (93. 8d. per cwt.), 
under No. 42 of the Spanish Customs Tariff. 


Dalton (Lancs.)—It was announced at the last meeting of the 
Council that negotiations were proceeding with a company for the 
supply of electricity in the district. 


Eceles.—A h.t. feeder is to be laid, at a cost of 1.200, for supplying 
electrical energy to the works of Messrs. Nasmyth, Wilson & Co. An 
agreement has also been made for supply of energy to the Winton 
Mfg. Co. 
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Electric Plant in Docks.—Leith Dock Commission have been con- 
sidering the question whether they should erect. their own electricity 
generating plant or continue their present arrangement with the 
Council. A deputation, which recently visited various towns in 
England, recommend the use of gas producer plant; but the Com- 
mission have not yet decided whether they will generate their own 
electricity or not. 

Exhibitions.— An Imperial Exhibition of Inventions and Industrie; 
wlil be held at the Crystal Palace, London, S.E., in connection with 
the EmpireFestival and Pageant of London from May 24 to July 16 
next. Particulars from the Manager of the Inventions and Manu- 
fecturers Section of the Festival, 55, Chancery-lane, London, W.C. 

An International Exhibition and World’s Fair is to be held at San 
Francisco (U.S. A.) in 1915 to celebrate the completion of the Panama 
Canal. 

An International Rubber and Allied Trades Exhibition will be held in 
June, 1911, at the Agricultural Hall, London. 

Fatality.—On Saturday last, Alex. Hinshelwood, apprentice 
electrician at the steel works of the Glasgow Iron and Steel Co., 
Wishaw, was accidentally killed. Deceased had been working at the 
overhead electric charger, and had inserted several fuses. On the 
last occasion, however, the current was not switched off, and on 
pushing a handle into position he received a fate! shock. 

Glasgow.—The Electricity committee have been considering an 
important report by the city electrical engineer (Mr. W. W. Lackie) 
in regard to the development of the electricity undertaking. 

It appears that there are objections to extending the plant at Port 
Dundas on account of the unsatisfactory supply of water from the canal 
for condensing purposes, and the high price for the delivery of coal at 
the works. The cost of coal at Port Dundas is 10d. per ton more than 
at St. Andrew's Cross. The extra 10d. per ton on 60,000 tons of coal 
per annum, represents about £2,500 a year. The substitution of 
larger generating sets to take the place of the existing small sets would 
only be a temporary expedient, and would not solve the larger problem 
of an increased supply for the next five or 10 years. In view, therefore, 
of the various considerations and of the fact that the erection of a new 
generating station upon any land that may be acquired by agreement 
will be subject to the provisions of sec. 2 of the Electric Lighting Act, 
1909, and that some time may be rcquired for complying with thosc 
provisions, Mr. Lackie thinks it is advisable that the committee should 
now look out for a site upon which a station could be erected, in order 
to meet the greatly increased supply of electrical energy which will in all 
likelihood be required during the winter of 1911 or 1912. Mr. Lackie 
recommends a site situated on the west'side of, Dalmarnock-road (about 
53,841 sq. yds.) on which he had obtained an option at 8s. per sq. yd., 
the offer to remain open for acceptance till May 31. | 

The committee unanimously recommend to their Corporation :— 
(1) That Mr. Lackie's report be approved of generally, and that the 
proposal as to the erection of an additional generating station be con- 
tinued for further consideration and report ; (2) that it be remitted to 
the committee to take such steps as they may think proper for the 
purpose of having (а) the strata of the area of ground tested as regards 
its suitability for the erection of a large generating station, &c.; and 
that they be empowered to accept (subject t o the approval of the Cor- 
poration) the offer, either for the whole area, at £21,525. 12s., or only 
for 49,200 sq. yds., at £19,795. 7s." 

The special committee appointed to make arrangements for the hold. 
ing of an exhibition for the purposes of showing the public the most 
up-to-date appliances for lighting, heating and cooking purposes with 
a view to the diminution of the smoke nuisance, have arranged to rent 
the American Roller Skating Rink, for not less than a month from 
about the middle of September, at a weekly rent of £100. 

Imperial News Service.— The follosing announcement hes been 
published by the Empire Press Union :— 

The Empire Press Union has been informed that as а development of 
the suggestion made by the Eastern and Eastern Extension Telegraph 
Companies (at an interview between Mr. H. Lawson, M.P., chairman of 
th» Cable Rates Committee of the late Imperial Press Conference, and 
Sir John Denison-Pender) on June 9 last, negotiations have since taken 
place with Reuter's Telegram Co. with a view to increasing the supply 
of news of the Empire to India, Australiasi, and South Africa. The 
Eastern Telegraph Co. has agreed to transmit a largely-increased service 
of British Imperial news for distribution to the Press of the above British 
Possessions. It is an essential part of the arrangement that this largely 
increased service, amounting in some cases to 50 per cent., shall be dis- 
tributed without extra charge to newspapers in the Colonies and in India. 

This special news has been available from April 4, and is being dis- 
tributed in South Africa, and it is hoped that arrangements will shortly 
be concluded with the Governments of India and Australasia whereby 
these countries may have the benetit of the increased service ; also that 
later on the same news will be distributed in the Straits Settlements and 
Hong-kong. 

‘India.—A scheme is under consideration for using the water power 
of the falls of the Bari Doab Canal, Punjab, for generating electrical 
energy required for driving machinery in the canal workshops at 
Amritsar, working pumps for irrigation and sewaze disposal work, 
and also for pumping at Amritsar waterworks. Some further 
particulars can be obtained at 73, Basinghall-street, London, E.C. 


Japan.—A Kobe peper states that Messrs. I. Zenyemon, F. 
Kamekichi and N. Tetsuma have filed an application in the Kencho 
for a charter to form an electiic lighting company in Kobe with a 
capital of 3 million yen (£300,000). It is also stated that another 
company is in process of organisation, and that application will be 
made for another charter. 

The Odawara Electric Railway Co. propose to extend the Kozu- 
Yumoto line to Miyanoshita and Gotemba. by way of Gora, Sengoku 
&nd Otome-tage, at а cost of about £439,000. 


Leyton.— A reduction is to be made in the charge for public 
lighting by incandescent electric lamps. 


Lowestoft.—A new 250 kw. Crompton-Belliss generating set was 
started on Friday last by Mrs. C. Y. Fry, wife of the chairman of tho 
Electric Lighting committee. 


Maidstone.—From Ist inst. the charges for electrical energy will 
be as follows: 

For shops, licensed and business premises, old customers, 10s. per 
annum for each 32-watt lamp alight at one time, or a flat rate of 4d. p^r 
unit; new customers 10s. per annum for each 32-watt lamp alight at one 
time, or a flat rate of 8d. per unit. (2) For private houses 8s. per 32-watt 
lamp per annum alight at one time or (if preferred) 4d. per unit as at prc- 
sent. 

Ald. VavaHAN explained that the proposed arrangement was a much 
more comprehensive one than the present system. and in future they 
would be able to inform any private consumer what the cost of his light 
would be for the ensuing 12 months. The new scale would do away with 
meters, although the committee did not intend to make any alteration 
where cutsomers were satisfied with the existing arrangements. 

Manchester.—The Electricity committee have applied for sanction 
to borrow £40,000 for the electricity underteking, of which £10.000 is 
for the purchase of motors to be let on hire, and £30,000 for sub- 
station plant. 

Marylebone (London).—Electricity in bulk is to be supplied to 
Portman Estate Mansions on the telephone system of charge. 

The general manager has informed his committee that when laying a 
l- ngth of Aubert, Grenier 0-15 in. cable, the impregattion of the insu- 
lating paper was found to be deficient, a fault which had also been 
observed in cable supplied by the St. Helen's Cable & Rubber Со. Ах 


the job was urgent, there was no time to pull the cable out and replac > 


it, but the firm have agreed to give a 15 years’ guarantee in respect of it, 
which Mr. Seabrook considers satisfactory. The committee is arrang- 
ing for all manufacturera of cable supplied to give similar guarantees. 

Mexico.—Senor M. Tamborrel has been authorised to use tho 
waters of the river Conchas (Hidalgo del Parra! district) for irriga- 
tion and motive power purposes, end to crect electric transmission, 
telegraph and telephone lines. 

National Electrical Manufacturers’ Association.—The next com- 
mittee meeting will be held at Balfour House, Finsbury-pavement, 
E.C., on 12th inst., at 2:30 p.m. 

Post Office Factories.—The Postmaster-General has appointed a 
committee to report upon the organisation of the Post Office factories. 

The Assistant Postmaster-General (Captain Cecil Norton, M.P.) will 
be chairman of the committee, the other members being: Mr. W. H. 
Allen, assistant controller of the Stores Department: Mr. H. S. Carey, 
assistant secretary of the Post Office; Mr. T. R. Ferens, M.P.: Mr. 
L. W. B. Maclean, of the Accountant-General's department; and Mr. W. 
Noble, of the engineer-in-chief's department of the Post Office. Mr. К. 
Kerr will act as secretary. 

Presentations.—Mr. R. B. Leach, late chief electrical engineer at 
Farnworth, has been presented by the staff with a silver rose bowl. 

Marylebone (London) Electricity staff have presented au onyx 
clock to Mr. Wm. Thos. Knight, on his marriage. 

Accrington tramway employes heve presented a gold watch and 
chain to Inspector Wilkinson, who is leaving for Australia. 

Rhyl.—The promenade is to be illuminated by incandescent 
electric lamps et г, cost of ebout £156. It is estimated thet en 
annual saving of £60 will be effected. | 

The inauguration of the new generating plant at the electricity 
works will take plaze this week. 


Rochdale.—The Gas and Electricity committee heve increased the 


salary of the borough electrical engineer (Mr. С. C. Atchison) from 
£350 to £400 a year. 

Rotherham.— An application is to be mede for 2 provisional order 
for the supply of electricity in the parish of Tinsley. The Borough 
Electrical Engineer is to propare & specification for wiring the South 
Grove Higher Standard School. 

Russia.—4A loan of 24.009,000 roubles (about £2.533,000) which is 
about to be raised by Moscow Town Council will include 10.500.000 
roubles (about £1,108,000) for tramway construction. Such works, 
except in exceptional cases, must be carried out by means of home 
industry. 


p The Central Telephone Administration of ‘St. Petersburg have. 
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obtained permission to use a sum of 2,835,000 roubles (about 
£300,000) in extending the telephone system to serve 34,000 sub- 
scribers, and have asked that the amount be increased to 4,846,000 
roubles (about £510,000) so as to provide for 45,000 subscribers. 

Tzaritzin Municipality have contracted a loan of 1,500,000 roubles 
(£159,375) for tramways, electric lighting, &c. 

The authorities of Theodosia have been empowered to raise a loan of 
36.000 roubles (about £3,163) for the provision of a telephone system. 


St. Helens.—The Electricity committee have applied for sanction 
to borrow £3,930 for the extension of the boilerhouse plant and for 
mechanical stokers and elevators at the electricity works. The 
committec are making arrangements for supplying the works and 
collieries of the town and district with high-tension energy, and 
application is to be made for a loan of £6,300 for а 1,000 kw. turbo- 
generator, &c., to enable the increasing demand for electricity to be 
met. 

The Electricity committee again recommend that the salary of the 
borough electrical engineer (Mr. E. M. Hollingsworth) be increased as 


from April 1 by £50 per annum, and thereafter by two annual increments 
of £25 to £500 per annum. 


Salford.—In July last the Council resolved that in future the prices 
peid for coal and cannel by the Gas and Electricity committees, and 
the terms and conditions of agreements entered into by the Elec- 
tricity committee, should appear on the agenda of the Council before 
&cceptance. 

At a meeting of the General Purposes committee last week it was 
stated that the Corporation required for the ensuing 12 months about 
160,000 tons of coal and cannel, and the tenders submitted disclosed an 
approximate increase in the price over that of last vear of 1s. per ton, 
or an aggregate advance of £8,000 per annum. The added cost of the 
coal means a 2d. rate. Inasmuch as the tenders were practically similar. 
the existence of a coal ring was said to be manifest. Prior to the passing 
of the resolution the Gas committee were enabled to negotiate for more 
favourable terms, and Ald. Phillips (the chairman) claimed that that 
had been the means of saving the Corporation many thousands of pounds 
annually. Negotiations, however, are impossible under the terms of 
the resolution. After a heated discussion, the committee resolved to 
readvertise for tenders, and to intimate that the lowest offers now 
received will be accepted. 


Servia.—The '' Bulletin Commercial " (Brussels) states that the 
imports of electrical goods into Servia in 1907 were valued at £24,614 
(compared with £17.554 in 1906). 

Dynamos of from 10 kw. to 50 kw. are the sizes most likely to find а 
market. The minimum tariff is 9s. 6d. per 100 kilogs. (4s. 10d. per cwt.) 
for dynamos, motors, &c., weighing more than 3,000 kilogs. (3 tons). 
138. 6d. per 100 kilogs. (6s. 11d. per ewt.), from 500 to 3,000 kilogs., and 
17s. 5d. per 100 kilogs. (8s. 10d.) per cwt. below 500 kilogs. Of the total 
imports of this class, valued at £6,747 in 1907, Germany supplied £3,366 
and Austria-Hungary £2.947. Accumulators (£1,841) were nearly all 
from Austria-Hungary. Germany has the monopoly of the trade in 
heavy wire and metal-covered cables, the total imports of which were 
46.242. The customs duty under the minimum tariff is 165. per 100 
kilogs. (83. 2d. per cwt.). The duty, under both maximum tariffs, on 
wire, covered with thread other than silk (nearly all of which is supplied 
by Germany and Austria) is £1. 4s. Id. per 100 kilogs. (12s. За. per ewt.). 

The present appears to be an opportune time for introducing 5 ampere 
c.c. are lamps (which sell at £3. 12s.. inclusive of duty,'&c.). The mini- 
mum tariff rate is £3. 12s. per 100 kilogs. (£1. 16s. 9d. per cwt.) Incan- 
descent lamps are subject to duty of £4. 16s. per 100 kilogs (£2. 8s. 10d. 
per cwt.) under the minimum tariff. The principal firms in Belgrade 
concerned in the installation of electric lighting at private houses, and 
which sell electrical goods, are: Slutzki & Co., Savitch & Co., Christitch 
(all at Thérasia); Ristiteh, rue du Prince Michel; S. Yovanovitch & 
Brother, rue du Kolaratz, and Viktorovitch Bros.) 


Shrewsbury.—The Council have received sanction to a loan of 
£3,070 for mechanical stokers, street lighting, additional services, 
KC. The L.G. Board have deferred sanctioning £800 end £953 for 
an additional boiler end mechanical stokers until the Council have 
actually decided to instal them. 


South Africa.— The British and South African Export Gazette 
says an order is about to be given out by Durban Municipality for 
an electrically-driven sewage pump. 

A bill is being introduced in the Transvaal Parliament regulating elec- 
trie power companies in the colony. The bill provides for an advisory 
board of Government officials, but the Minister of the department will not 
be compelled to act upon their recommendations. Every existing or 
prospective power company must obtain a licence from the Minister and 
the Governmeut may acquire the undertakings without compensation 
for loss of future profits or payment for goodwill, by giving two years' 
notice after 35 years, or may purchase undertakings as going concerns 
after 10 years or any subsequent five years. The terms of the Victoria 
Falls Co.'s concession, granted by the Republican and approved by the 
Imperial Government, are varied, but the period for expropriation is in 
their cases made to cover the unexpired portion of their concession. 

Messrs. Wade & Dorman, Johannesburg, are importing 408 tons of 
steel vignole rails, 1,370 pairs of fishplates and a quantity of fish bolts, 
nuts, washers, &c., for Johannesburg Corporation tramwnys. 


— — — 


ELEOTRIOITY SUPPLY TABLES AND DATA. 


This Valuable Set of Tables and Engineering Data relating to 
Electricity Supply and to Electric Traction on Railways and Tramways 
in the United Kingdom, the Colonies, and some important places 
abroad, is now ready, and can be obtained complete in handy book 
form, price 6s. 6d. post free, or on very hard paper for rough or 
constant use, price 8s. 6d. post free. А cemplete Index is included. 


Durban Municipality are giving out orders for about 300 tons of steel 
girder rails, fishplates, &c., for their electric tramways. 

Benoni Municipality have placed orders for electric lighting material. 

Roodepoort Maraisburg Municipality will shortly purchase electrical 
plant to the value of about £5,000. 


Stoke-on-Trent.—The new county borough of Stoke-on-Trent, 
which has been formed by the amalgamation of Hanley, Stoke, 
Burslem, Longton, Fenton and Tunstall, came into existence on 
Friday. 

Át the first meeting of the council of the newly-created borough it was 
decided to form one electricity committee to manage the whole of the elec- 
tricity stations, with a sub-committee for each undertaking. The Estates, 
Works and Tramways committee were combined in one undertaking. 


Tavistock.—The Council have decided not to oppose the applica- 
tion of Messrs. Budge & Co. for a provisione! elcctric lighting order. if 
the plans of the proposed electricity works are approved by the 
Council. 

Telegraphists’ Cramp.—The Postmaster-General has appointed 
e Departmental committee to inquire into the prevalence and causes 
of telegraphists' cramp,” and to report what means may be 
adopted for its prevention. 

Sir John N. Barran, M.P., will act as chairman of the committee, the 
other members of which are : Dr. Harold T. Thompson (London Hospital) 
Mr. А. G. Leonard (Secretary's Office, G.P.O.), Dr. J. Sinclair (second 
medical officer P.O.), Mr. A. W. Martin (engineer-in-chief's department), 
and Mr. R. H. Davis (ex-president of the Postal Telegraph Clerks’ Asso- 
ciation. Mr. S. A. Paterson, of the Secretary's Office, will act as secre- 
tary. 

Torquay.—The chairman of the Electric Lighting committee (Mr. 
Blackler) announced on Tuesday that the publie lighting improve- 
ments would include the conversion of 121 15 c.p. gas lemps into 
electrically-lighted lamps of 60 c.p. cach; elso that the arc lamps 
were to remain on in future until midnight. "The cost of the con- 
verted lamps would be the same es the present gas lamps. notwith- 
standing the edditional illuminating power. About £500 worth of 
extra electric current would be used for public lighting. and the 
total cost. of the improvements (£580) would come out of revenue. 

It has been decided to open a shop in a central position for the exhi- 
bition of electrical fittings, motors, cooking and heating apparatus, &c. 
It is to be used аз a show-room only, as the Council will not sell anything 
on show. 

The Council are advertising for a successor to the late Mr. P. Storey, 
borough electrical engineer. 


Underground Telegraph Cables.—The Postmaster-General has 
announced that provision will be made in the coming estimates for 


a beginning to be made with an underground telegraph ceble from 
Leeds to Hull. | 


Warrington.— The Electricity committee recommend an applica- 
tion for sanction to borrow £7,420 for а 1,000 kw. turbo-alternator, 
rotary converter and switchgear, &c. 

£2,000 is to be contributed out of the profits of the tramways in relief 
of rates for the ensuing year. 

Application is to be made to the Board of Trade for a provisional order 
for the supply of electricity within the limits of supply for gas purposes 
outside the borough. Sanction has been obtained to a loan of £500 for 
the purchase of transformers. 


Wednesbury.— Application is to be made for sanction to a further 
loan of £830 for meters, mains and services, making, with £2,095 
applied for in November, £2.925. 


Wizan.—On Wednesday the Council refused to entertain the offer 
of the Lancashire United Tramweys Co. to purchase the municipal 
electric tramway and the electricity supply undertekings. 

Wireless Telegraph Notes.—It is announced from Melbourne. under 
date April 1, that the tender of £8,300 of the Australian Wireless 
Telegraph Co. has been accepted for the construction of the wireless 
telegraph stations at Fremantle (W.A.) and Sydney, recently 
advertised. The plant is guarantecd capable of communicating 
over 1.000 miles, and it is & condition of the contract that only 
British subjects may be employed on the construction and equip- 
ment work. 


York.—On Tuesday Mr. A. P. Trotter made an inspection of the 
electrical equipment of the municipal electric tramways. 
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TRADE NOTES AND NOTICES. 


"THE ELECTRICIAN” ELECTRICAL TRADES’ 
DIRECTORY AND HANDBOOK.—The 1910 Edition 
of the Big Blue Book is NOW READY, price r5s., post 
free in the United Kingdom, 153. gd. The volume 
brings a great mass of very valuable statistical and 
technical data quite up to date, and the Directorial 
Division has been thoroughly revised and amplified up 
to February 16th. 

All branches of Electrical Engineering and Industry 
are fully treated, and Electro-Financial matters receive 
every attention in the new volume, which aggregates 
more than 2,000 pages. The Directory Division is 
complete and thoroughly accurate, and has been com. 
pletely revised, The Big Blue Book contains more 
names of live electrical firms and persons than any 
other Directory published, and this notwithstanding 
that all mere lists of members of Societies and Institu- 
tions (so easily and cheaply available) are excluded, as 
unreliable and of little value for Manufacturers’ and 
Dealers' purposes, The full set of valuable Statistical 
and Engineering Tables, &c., have been very carefully 
revised and extended, and are now issued in a handy 
form. These are included in the тото Big Blue Book, 
making it the most complete work of the kind ever 
published. 


TENDERS INVITED. 


GRIMSBY Corporation invite tenders for supply of а small three- 
wire balancer for c.c. system, and two years’ supply of c.c. motor- 
meters, Specifications from the borough electrical engineer, Mr. 
W. A. Vignoles, M. I. E. E., Electricity Works, Grimsby. Tenders 
by first post April 18. See also an advertisement. 


Tenders are required by June 8, 1910, for the supply of six sections 
of common battery switchboard and equipment jumper wire and 
cable to the Postmaster-Generals department in QUEENSLAND. 
Tender forms and specifications from the Commonwealth office, 72, 
Victoria-street, London, S.W. See an advertisement. 

Tenders are invited, up to May 18, for the supply of paper insulated 
lead-covered and brass ribbon taped cable to the Postmaster-General's 
Department in QUEENSLAND. Tender forms and specifications 
from the Commonwealth Office, 72, Victoria-street, London, S.W. 
See advertisement. 

Tenders are also invited, up to May 17, for the supply of 1,010 
reinforced concrete telegraph poles to the Postmaster-General's 
Department in Victoria. Tender forms and specifications from the 
Commonwealth Office, 72, Victoria-street, London, S. W. See also an 
advertisement. 

LirrLEBOROUGH Urban District Council invite tenders for the 
supply and laying of h.t. feeder cables, l.t. distributors, roadwork, 
&c., for private lighting, and transformer kiosk, with transformers 
and equipment and switchgear in substation. Copies of specifica- 
tion, forms of tender, &c., may be obtained from the clerk to the 
Council, Mr. Geo. H. Wild. The works are to be carried out in 
accordance with plans and specifications, which may be seen at, 
but not obtained from, the offices of the consulting engineers, Messrs. 
Hawtayne & Zeden, 9, Queen-street-place, London, E.C., from whom 
further information can be obtained. "Tenders to the Clerk to the 
Council, Council Offices, Littleborough, near Manchester, by May 2. 

WALTHAMSTOW Urban District Council invite tenders for the supply 
and erection of one feeder booster set, switchboard and accessories. 
Copies of specification, &c., from the electrical and tramways engi- 
neer (Mr. G. R. Spurr), Priory-avenue, Walthamstow. Tenders (by 
post only) to the clerk of the Council (Mr. C. Sydney Watson) by 

noon April 22, 

WarTHAMSTOW Council also want tenders by 5 p.m. April 22 for 
supplying and fixing a switchboard gallery at the electricity works, 
Priory-avenue, Walthamstow. Specification, &c., at the Town Hall. 

Wurrwoop Urban Council invite tenders for copper cables, steel 
and wooden poles, supports. arms. insulators, &c., watertight street 
light fittings, meters, switchboard, instruments, &с. Specifications 
from Mr. H. Marsden, Electricity Works, Honley, and tenders to 
Mr. V. Hulme, County Chambers, Bradley-street, Castleford, Yorks., 
by April 28. 

RocHDALE Electricity committee require tenders by noon April 


| 8witchboards. 


MANCHESTER Electricity committee require tenders by 10 a.m. 
April 22 for five 600 kw. motor converters, or rotary canverters and 
static transformers. Further perticulers from the City Electrical 
Engineer. 

NuNEATON Electricity committee require tenders by April 25 for 
supply of water tube boiler, feed pump, pipework, valves, &с. 
Specification, &c., from the Borough Electrical Engineer. 

HariFAX Tramways and Electricity committee want tenders by 
noon April 18 for а 300 kw. rotary converter, transformers and 
Specifications, &c., from general manager. 

The Deputy Postmaster-General, BRISBANE (Queensland) require? 
tenders by June 8 for supply of lead-covered silk and cotton insulated 
cable, &c. Particulars from the Commonwealth offices, London. 


The AGENT GENERAL for the TRANSVAAL will receive tenders until 
noon April 18 for supply of 119 miles of covered wire, and 8,000 iron 
tapered telegraph poles. Specifications from the Agent-General. 


The Commissioners of the Transcontinental Rail way, OTTAWA, 
will receive tenders until noon, April 12, for motors, furnaces, 
cranes, machines and tools, belting, &c. Specifications, &c., at 
73, Basinghall-street, London, E.C. 

The Direccion General de Obras Publicas, MADRID, on March 25 
invited tenders within a month for a concession for construction 
and working of an electrical tramway from Plaza de Loreto to Barrio 
de San Seneriano, Cadiz. An application has been lodged for the 
concessi-n. Local representation is necessary. 


TENDERS RECEIVED AND ACCEPTED. 

Salford Council have accepted the following tenders for two ye»rs 
supply of the undermentioned articles: 

Tramway Supplies, special car accessories ; J. Hall, Liverpool Electric 
Cable Co., Manchester Armature Repair Co., British Westinghouse Co., 
British Thomson- Houston Co., General Electric Co. and L. Andrew & Co., 
car accessories (electrical) ; G. Hill & Co., Watlington & Co., British Insu- 
lated & Helsby Cables, Tramway Supplies (Ltd.) and H. E. Buck & Co., 
overhead equipment materials ; G. Hill & Co., Tramway Supplies (Ltd.), 
E. Dewhurst, British Insulated & Helsby Cables and Watlington & Co., 
ears, frogs, pull-offs, &c. 

The following tenders for annual supplies have also been accepted 
by Salford Corporation: 

Albion Clay Co., cable protectors and cable bearers; Reason 
Mfg. Co., maximum demand indicators; C. Jennings & Co. (Bristol), 
troughing, casing and capping cleats for meter boards; Eckstein, Heap 
& Co., ammeters ; City Glass Co., arc lamp globes ; General Electric Co., 
glow lamps; Н. G. Mayer & Co., carbon brushes; Crompton & Co., 
Ltd., arc lamp carbons ; J. Wheeldon & Sons, meter boards and blocks, 
wood cable bearers, &;.; Tomey & Sons, sight feed glasses, and india- 
rubber rings; W. T. Glover & Co., cables; Ferranti Limited, Chamber- 
lain & Hookham, General Electric Co., and British Westinghouse Co. (trial 
order) meters; Veritys Limited, motor starters; Mather & Platt, re- 
pairs to dynamo, £150. 

Marylebone (London) Council has accepted the following tenders 
for annual supplies :— 

W. Lucy & Co., cut-outs (the firm whose tender was previously 
accepted having withdrawn); Le Carbone (Ltd.), carbon brushes; 
British Electric Trade Supply & Bitumen Co., bitumen, £14 per ton ; 
Babcock & Wilcox, two internal superheaters, at £500. 

Watford Council have accepted the following tenders : 

W. T. Henley's Telegraph Works Co., year's cables; Babcock & Wilcox, 
close pattern links for chain-grate stoker, £66; and Lassen & Hjort, 
standard filter and 2,000-gallon storage tank, £82. 

Grimsby Council have accepted the tender of the Jandus Arc 
Lamp & Electrical Co. for 80 flame arc lamps, with spares, &c., for 
£560. 13s. 4d., provided the company will give a two year's guarantee 
аз to the working of the lamps. 

Maidstone Corporation have accepted the tender of the Craigpark 
Electric Cable Co., at £428. 10s., for supply and laying of a cable to 
give a supply of energy to the Turkey Mills. Callender's Co. also 
tendered at £505. 

Shoreditch (London) Council has accepted the tender of Evered & 
Co. (et £207. 9s.) for the supply and erection of an additional feeder 
panel at Whilston-street. 

Keighley Council have accepted the tender of Babcock & Wilcox, 
for water-tube boiler, with stoker economiser and steam pipes ; and 
that of F. Friedenthal, feed pump and pipes. 

Eastbourne Council have accepted the tender of Harrison, Son & 
Jobson at £131 for pipe work for the first section of the extension 
of the water-cooling plant. 

Northampton Council have accepted the tender of Dick, Kerr & 
Co. for two new tramcars with interpole traction motors at £555 
each. 

Wimbledon Council has accepted the following tenders for annual 


13 for construction of underground accumulator room and stores at supplies :— 


the electricity works. Plans, &c., may be seen at the Electrical 
Engineer's Department, 


Western Electric Co., cables and pilot wires; Albion pend Co. and 
Doulton & Co., conduits; Siemens Bros. & Co., V.I.R. cables, joint 
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boxes and jointing materials, compounds and tapes; British Insulated 
& Helsby Cables, Bates fuse boxes and house fuse boxes; W. Lucy & 
Co., house service boxes, &c.; Callender's Co., frames and covers; 
British Westinghouse Co., transformer; ; ; Ferranti (Ltd.), meters; A. 
Duckham & Co., oils; General Electric Co., metal and Carbon lamps 
and accessories; E. J. Shaw & Co., arc lamp globes; Union Electric 
Co., flame arc lamp carbons. 

The Council have also accepted the tender of Babcock & Wilcox, pipe 
work for new horizontal '* Curtis" turbine, £340; S. R. Love & Son, 
wiring new refuse destructor, £62. 17s. 


Leyton Council have accepted the tender of S. Hammond & Co. at 
£115. 17s. 6d. for installing telephones at the public offices exten- 
sions. 


Eccles Council have accepted the tender of N. Brookes & Sons for 
extensions to the electricity station buildings. 


Ramsgate Council have accepted the tender of Vitty & Hopper 
for wiring work at the Pavilion at £110. 78. 6d. 


Tho tender of A. J. Arnold & Son has been accepted for wiring the 
new Newport (Mon.) Technical Institute at £1,448. 

Johannesburg Corporation have placed orders with W. T. Henley's 
Co. for electric cable, with Stewarts & Lloyds for tramway poles and 
fittings and pipes and fittings, and with H. Davies & Co. for one 
1,250 kw. and two 750 kw. motor-converters, nine wattmcters, three 
ammeters and three circuit-breakers. Johannesburg Corporation 
have also recently ordered 300 10-ampere Aron meters. 


Commonwealth Tenders.—The following tenders have been 
accepted by Government departmenté of the Australian Common- 
wealth States: 

S. Australiu.—Supply and Tender Board: 
1.500 porcelain insulatora ; Geo. Wills & Co., 15 ton g.i. telegraph wire. 

W. Awstralia.—Public Works Department : G. Wills & Co. (£185), 
Mal! »:k Bros. (£503. 12s. 6d.) and the Agent-General (£1,982. 1s. 6d.) for 
telp: 10ne material. 

Victoria.—P.M.G.'s Dept. : 
ham & Morris, g.i. wire. 

New S. Wales.—P.M.G.’s Dept. : 
submarine telephone cable, and Jas. Paton & Co., 
phone sets. 

Qu^ensland.—P.M.G.'s Dept.: Western El>:tric Co., lamp signalling 
switchboard for Toowoomba Post Office. 

Ta:nania.—P.M.G.’s Dept.: British Insulated & Helsby Cables, 104 
pair cable, Morse sounders, cords, bronze wire and v.i.r. copper wire; 
Westera Electric C)., silk and cotton ins., 104 pair cable; W. T 
H^al^y's Telegraph Works Co., webbing; India Rubber, Gutta Percha 
& Telegraph Works Co., screws; Siemens Bros. & Co., Morse keys and 
relays; Interaational Electric Co., 50 switches and two, 25-line metallic 
circuit switchboards; H. К. Fysh & C»., dry cells; Scheele & Gibbs, 
porcelain tubes; Shiner & Co., c.i. brackets for wooden poles; Ringdahl 
& Co., coin attachments. 

Al States.—P.M.G.’s Dept.: Standard Cable Mfg. Co., tinned copper 
rabbor-insulated, cotton- covered and v.ir. taped and ‘braided wires: 
Davies, Shephard & Co., fuses, plugs, terminals, gings cells, Leclanché 
porous pots, sal ammonia^ and zines. 


BUSINESS NOTICES. 

Owing to increasing business in the supplies department of Siemens 
Bros. Dynamo Works, Ltd. (39, Upper Thames-street, Е.С.) it has 
b22n found necessary to provide extra telephone facilities. The 
company have now four lines. Telephone No.:: London Wall 
8270 " (instead of London Wall 6520). 

Owing to the amalgamation of Bell's Asbestos Co. and the United 
Asbestos Co., the heal оћзоз of the United Asbestos Co. have been 
transferred to 59}, Southwark-street, S.E. On and efter May 2, al 
orders and contracts will be executed and invoiced and all out- 

standing accounts received or paid by and in the name of the amal- 
gamated company, viz., Bell’s United Asbestos Co. (Ltd.). The 
directors have elected as members of the board Mr. Joseph A. Fisher 
ала Mr. Geo. К. Т. Upton. 

Messra. Jas. McMillan & C o., Clun House, Surrey-street, W.C. 
havo been appointed sole agents for Great Britain for the Swedish 
Metal Works Co. 


Sale by Auction.— Messrs. Horne & Co., 35, Old Queen-street, S.W., 
will sell by publie auction &t the Royal Arsenal, Woolwich, on the 
21st inst., by order of the Secretary of State for War, some obsolete 
storos, including quantities of wrought and cast iron and steel 
весео, lead and founders’ ashes, broken crucibles, brass, copper, lead, 
zinc, &c., elso lathes and tools, pumps, battery boxes, carbons, 
copper wire, telegraph instruments, electric lamps, &c., Lots on 
view on Monday, Tuesday and Wednesday. previous to and on 
moraing of sale. Catalogues at the War Office, Whitehall, S.W., 
the Ordnance Office, Tower, E.C., and at the Ordnance Office, Royal 
Arsenal, Woolwich. 

Factory Premises for Sale.—Mr. F. Warman, 52, Chancery- lane, 
London, W.C., has for sale some well-equipped factory premises in 
Reading. See an advertisement. | 


Unbihioun & Johnstone, 


J. Bartram & Son and R. Johnson, Clap- 


W. T. Henley’s Telegraph Works Co,. 
table magneto tele- 


Patents Development,—The proprietors of patents Nos. 7,637 and 
7,642/1907, for ‘ ` Improvements in and relating to filaments for 
incandescent lamps," desire to enter into arrangements for exploiting 
same in this country. Applications to Messrs. Haseltine, Lake 
& Co., 7 and 8, Southampton-buildings, Chancery-lane, London, W.C. 

The proprietor of British patent No. 18,641/1900, relating to 
“* Improvements in forecerriages for motor cars,“ desires to enter 
into arrangements for developing and working same in this country. 
Applications to Messrs. W. P. Thompson & Co., Patent Agents, 285, 
High Holborn, London, W.C. 


Gott—Raymond-Barker Calibrated Curve Sheet. —Mr. W. H. 
Harling, of 47, Finsbury-pavement, London, E.C., is issuing a 
calibrated curve sheet which greatly simplifics Jona graph work for 
the locelisation of submarine cable faults and breaks. 

Combined Wall Plug and Adapter.—Simplcx Conduits, Limited. 
heve introduecd a novel form of combined well plug and adapter, 
which is suitable for use in connection with clectric table standards, 
floor standards, kettles and irons. Considerable difficulty has 
hitherto been experienced by the contractor in the sale of such plugs, 
owing to a doubt whether his client requires & two pin wall plug or a 
lempholder adapter. By means of the simple appliance illustrated 
herewith, it is claimed connection to cither can be arranged. The 
type so fer put on the market is suitable either for the 3-ampere wall 
socket or for a lempholder as desired. A further type suitable for 

5-emperc well sockets is at present in cours? of development: this 
pettorn can be used either with а lempholder or wall socket, and is 


mele in two 7 the two paris being attached together by means 
of с, stout brass chain, so that there is no possibility of thst portioa 
which is not in use being lost. The price at which this zecessory is 
sold is very low, end compares favourably with the accepted market 
price for an ordinary wood lempholder adapter. 

Rinking by Osram " Light.—Wce have, in several recont issucs, 
given evidence of the manner in which the metal filament lamp is 
rapidly ousting high pressure gas for the illumination of streets and 
open spaces, and now we learn that skating rinks are figuring amongst 
the converted. The Maida Vale Rink is onc of the largest in the 
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OSRAM LAMPS AND RINKING. 


Kingdom, end the accompenying illustration shows the hall illumi- 
nated entirely by Osram lamps, of which 60 400 c.p. 200 volt. and 
ncarly 600 50 c.p. 200 volt lamps are instelled. It will be noticed 
that a number of the lamps appear black, and this is due to the 
fact that same were lacquered red in order to comply with the 
requirements of the proprietors. Current is taken from the mains of 
the Metropolitan Electric Supply Co. 

The Price of Rubber. 
of rubber we have received notifications from several manufacturers 
of rubber-covered wires and cables, &c., of an advance in thr price of 


these articles. 
The General Electric Co. announce that the list prices of all rubbe:- 


: covered wires, cables, flexibles and materials containing rubber has been 
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advanced, as from April 1, by 20 per cent. In effect, the present advance 
represents a further advance of 10 per cent. only, as the company's 
prices for these materials were already subject to 10 per cent. advance. 
Messrs. Siemens Brothers & Co., Limited, Caxton House, Westmin- 
ster, S.W., also inform us that they are compelled further to increase 
the prices of their india rubber tapes and solution, гз from to-day. 


CATALOGUES, &c. 

E. C. C. GENERATORS AND Morons.—We have received from the 
Electric Construction Co. a complete set of leaflets dealing with 
the various types of generators end motors manufactured by them. 
It is hardly necessary to state thet the renge is very widc, lying, 
in fact, between the { н.р. S.P. ball-beering motor, which we find 
described at the beginning of the lists, to the 125 н.р. S.C.P. con- 
tinuous-current dynamos which turns up somewhere neer the middle. 
The lists are excellently put together, and in all cases ғ, standard 
arrangement seems to have been followed. The front page of each legt- 
let illustrates the genera! appearance of the machine described therein ; 
then follow details with regard to the speed and price, code words, 
efficiencies, weights and specification. Illustrations and sectional 
drawings of the equipment ere also given in the body of the leaflet. 
As each leaflet is casily removable from the binder, they can be 
arranged in the most convenient order from tho user's point of view. 
The necessary concomitent of the motor is switchgear, end it is not, 
therefore, surprising to find Icaflets in which ere given details of 
switching, starting and regulating apparatus suiteble for use with 
E. C. C. motors. Applications find а placo in æ lceflet dealing with 
E. C. C. haulage gears, while dete ils of the useful and necessary driving 
belt are also to be found. It is therefore evident that those whose 
business it is to traffic in motors should certainly provide themselves 
with a copy of these leaflets. 

Lighting AND HEATING FITTINGS FOR ELECTRIC. VEHICLES.— 
Messrs. Siemens Bros. Dynamo Works have ready a catalogue illus- 
trating and describing a number of cciling fittings and wall brackets 
specially intended for use on clectric vehicles, including testing 
lamps and plug sockets, canopy lamps for carriages and locomotives, 
signal lamps, head lights and carriage rediators. Various switches 
for use in connection with these epperetus ere also shown. 

MopERN METHODS OF DRIVING MACHINERY.—An interesting pub- 
lication hes recently come to hand from the Electric & Ordnance 
Accessories Co. It gives illustretions and data showing how the 
E. O. A. motor moy bc cdepted to driving numerous classes of 
mechinery. Those include such widely varying machines as those 
used in bakerics, brick making. carpet beating, tobacco and cigarette 

ootories, &c. The booklet should be of great interest to all power 
users, end speciz! ottention may be called to the scheme whereby 
E. O. A. motors mzy be obtained on the hire- purchase system. 

SUNLITE AND SUNLINE RErLECTORS.— The Sun Electrical Co. have 
issued г ceteloguc dealing with this subject, in which are described 
two lines of reflectors which are found to be specially useful for shop 
window lighting work. Holophane glass. shop window brackets, wire- 
less clusters and other lighting fittings also find a place in the catalogue, 

IGNITION CELLS AND SMALL ACCUMULATORS.—The Brockie- Poll 
Are Lemp Co. send us г, price list dealing with their ignition cells, 
smell eccumuletors end 25 wett eccumuletor batteries for use on 
metal filament lamp inste ations. | 

W. & W. SrEciALITIES.— Mcssrs, Wright & Wood have reedy four 
price lists dealing with their specialities. In these are given details 
of the various types of motors mede by the firm. Continuous- 
current motors and dynamos up to 100 H.P. are described. Par- 
ticulers arc also given of their half-hour crane rated motor. An 
interesting applic ion of the motor is the boot polishing machine 
described in onc of these lists. This is mede in two sizes } n.r. 
and ! H. . i 

THERMO IxsrRUMENTS.—In a catalogue recently issued by Messrs. 
К. Mellin & Co. dcteils are given of the Fournier instruments, in 
which a nature! lew for indicating temperatures at any distance is 
utilised. 


BANKRUPTCIES, LIQUIDATIONS, &c. 

А meting of the creditors of Alfred Н. Gibbings, electrical 
enginccr, 17, Gambicr-terrace, Liverpool, and late of Egerton Park, 
Rock Ferry. was held in Liverpool on 30th ult. | 

The Ofcial Re.civer said the unsecured debts amounted to 
£2,234. 5s. 10d., with a further partially-secured debt of £500, the value 
of this security being estimated at £10. The debtor, who had held 
important appointments (being at one time borough electrical engineer 
of Bradford), commenced business in North John-street, Liverpool, as a 
consulting engineer in Feb., 1906, in partnership. The partnership was 
dissolved in June, 1908, and a considerable part. of the indebtedness 
consisted of moneys due to the outgoing partner. The debtor con- 
tinued the business, and obtained several important engagements with 
electrical undertakings, including the North British Electrical Power 
Synd. and a large Yorkshire enterprise. These, however, were (it is 


alleged) all cut short by the passing of the Electric Lighting Act of 1909, 
which terminated most of his contracts by cutting off, or largely limiting, 
private enterprise as opposed to municipal undertakings. The assets, 
according to the statement of affairs, consisted only of furniture, valued 
at £42. 15s. 10d. ; but it appeared that some time back debtor had given 
а bill of sale on his furniture to a brother-in-law resident in the Trans- 
vaal to the extent of £200, upon which some question may arise. The 
administration of the estate was left in the hands of the official receiver, 


The first meeting of creditors of the Electrical & General Engineer- 
ing Co., Gracechurch-street, London, E.C., took place on Friday. 

Josep А. Bauer, electrical engineer, stated that he traded as the 
Electrical & Genera] Engineering Co. at Gracechurch-street, and as the 
Calux Electric Co. at Great Winchester-street, E.C., the latter business 
having been connected with an agency for the sale of Solium electric 
lamps. The statement disclosed unsecured liabilities £3,052. 12s. 3d. 
and assets £419. lls. 3d., the insolvency being attributed to costs of 
litigation, failure of a company, and loss of trade. The debtor had been 
adjudged bankrupt, and the creditors appointed Mr. G. E. Corfield as 
trustee, with а committee of inspection. | 

The first meeting of creditors of Wilfred Н. Durrant, electrical 
engineer, of 53, Tonning.street, Lowestoft, was held on Wed- 
nesday. 

Gross liabilities £93. 5s. 5d., of which £89. 11s. 5d. was expected to 
rank, and assets estimated to produce £17. 5s. 5d., leaving a deficiency 
of £72. 6s. The official receiver will wind up the estate. 


COMPANIES' MEETINGS AND REPORTS. 


—— 

ANGLO-AMERICAN TELEGRAPH CO.(LTD.)— The directors have resolved, 
after placing £5,000 to credit of renewal fund, to declare an interim divi- 
dend for the quarter ended March 31 of 15s. per cent. on the ordinary and 
£1. 10s. per cent. on the preferred stock (less tax), payable April 30. 

BATH ELECTRIC TRAMWAYS (LTD.)—The chairman (Sir Jas. Sive- 
wright, K.C.M.G.) stated at the meeting on Monday that, by strict 
economy and additional earnings, the past year's revenue was about 
£1,500 in excess of that for 1908. They entertained something more 
than a hope that a dividend on the preferred ordinary shares during the 
current year would be paid. The directors had reason to believe that 
the extension to- Saltford would prove a paying one. At present they 
owed £25,650 to the bank in respect of works carried out, and that was 
one of the main reasons why they did not feel justified in declaring a 
dividend on the preferred ordinary shares. "They were carrying forward 
£3,964, which would have been sufficient to pay a dividend of 5 per cent. 
on the preferred ordinary shares, but it was not considered advisable to 
do so. 


CLYDE VALLEY ELECTRICAL FOWER CO. (LTD.)—At the half-yearly 
meeting last week Mr. A. Bonar Law, M.P., presided. "The credit 
balance on revenue account for the half-year amounts to £8,929. Con- 
tracts for supply have been entered into to the extent of 35,000 H. r. 


CORK ELECTRIC TRAMWAYS & LIGHTING CO. (LTD.)—The receipts 
for 1909 were £51,862. 18s. 2d. and the expenses £31,684. 158. 5d., 
leaving £20.178. 2s. 9d. Adding the balance forward (£715. 11s. 10d.) 
and deducting £4,600 for the debenture interest, the balance was 
£16,203. 148. 7d. Of this amount £6,163. 10s. was paid for the half- 
yearly dividends on the 5 per cent. cumulative preference shares, £3,500 
has been added to reserve for depreciation and £2,665. 14s. 11d. written 
off; and the directors recommend that the balance be disposed of by 
paying a dividend of 3 per cent. on the ordinary shares, leaving £514.9s.8d. 
to be carried forward. The lighting and power business shows satis- 
factory progress. During the past. year applications were received from 
new consumers for the equivalent of 9.430 8 c.p. lamps, of which 7,280 
were connected up at Dec. 31. Owing to the extended use of metal 
filament lamps the revenue is only slightly in excess of that for 1908, 
but the company is now deriving the benefit of the new connections, and 
it is anticipated that the revenue for the current year will show a sub- 
stantial increase. The electric lighting order for the Cork Rural Districts 
has been transferred to the company at a cost of £480. Contracts have 
been entered into with the Council for the public lighting of Douglas and 
Blackrock districts, and the supply for Douglas district will be com- 
тепсей shortly. The traffic revenue of the tramways shows a decrease 
of £600 compared with 1908, entirely due to the strike of the employés 
in May last, which necessitated the entire suspension of the service for 
16 days, resulting in a loss of about £1,200 in traffic receipts. The 
receipts for the rest of the year were very satisfactory. There is a 
reduction of £1,666 in expenses and bad debts. The directors have 
written off £2,665. 148. lld. and transferred £3,500 to reserve, com- 
pared with £2,108. 13s. 4d. and £2,500 respectively for 1908. 

EDWARDS’ AIR PUMP SYND. (LTD.)—The directors’ report states that 
the number of pumns booked during 1909 was 555, compared with 792 
in 1908, and of this number 306 were for marine work and 249 for land 
installations. Of the total pumps booked, 111 were from licensees abroad. 
The gross revenue was £4,968, and the gross profit £2,411. The directors 
propose to pay a dividend of 3 per cent. (tax free), making 8 per cent. for 
the year. | 

EVBRED & CO. (LTD.) — The directors’ report states that although the 
trading of 1909 shows an improvement on that of 1908 there was a loss 
of £2,283, after paying debenture interest (£2,123) and providing for 
income tax and writing off and depreciating machinery by £2,000. 
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GATESHEAD & DISTRICT TRAMWAYS CO. — Dealing with the results for | 


the year 1909 at the annual meeting of this company, the chairman (Mr. 
C. R. Greene) pointed out that owing to the depression in trade on Tyne- 
side the number of passengers carried had fallen from 12,126,530 to 
11,970,002. Traffic receipts showed a reduction of £715, but that had 
been more than counterbalanced by a reduction in expenses. After plac- 
ing over £3,450 to reserve and depreciation, allocating £1.860 to sinking 
fund for mortgage redemption, and writing off £450 for depreciation of 
investments, thc preference dividends were paid, and a dividend of 6 per 
cent. on the ordinary shares was declared. Mr. Greene remarked that 
there was an improvement in trade on the Tyneside during the later 
months of 1909. The company had obtained an Act of Parliament post- 
poning the date of purchase by Gateshead Corporation unti] 1930 and 
sanctioning certain extensions of the system upon which work had already 
been begun. 

GREAT NORTHERN (TELEGRAPH CO. (LTD.)—Owing to the increased 
receipts in 1909 from the company's participation in other telegraphic 
undertakings, and still more to the fact that last year there has been a 
profit on exchange instead of a heavy loss as in the previous year, the 
directors propose, notwithstanding a considerable decrease in the 
ordinary traffic receipts, to distribute the same dividend and bonus for 
1909 as for the preceding year, viz., I8 per cent. (of which 5 per cent. 


~ т т I a» 


INDO-EUROPEAN TELEGRAPH CO. (LTD.)—The directors have deter- 
mined. subject to final audit, to recommend payment of a dividend for the 
six months ended Dec. 31 last, of 17s. 6d. per share (making with the in- 
terim dividend already paid, 6 per cent. for the year) and a bonus of 20s. 
per share, both tax free. They also recommend a special distribution of 
15s. per share (tax free) out of interest accrued during the year upon cer- 
tain investments and advance accounts. "The dividend, bonus and 
special distribution will be payable on 2nd prcx., and the transfer books 
will be closed from April 14 to 27 inclusive. 


MERTHYR ELECTRIC TRACTION & LIGHTING CO. (LTD.)— The direc- 
tors’ report states that the total capital expenditure to Dec. 31 was 
£108.837. 15s. За. Gross receipts of the light railways department were 
£11,063. 16s. 6d., and of the electricity supply department £6,911.178.9d. 
The directors recommend a dividend of 5 per cent. on the ordinary shares. 
The company has obtained the contract for the public lighting of the 
whole of Dowlais, and the Board of Trade has consented to the operation 
of double-deck cars on the Dowlais route. 

MILPORD-ON-SEA ELECTRIC SUPPLY CO. (LTD.)—At the recent meet- 
ing it was reported that satisfactory progress had been made. Revenue 
increased from £742. 19s. 7d. to £765. 13s. 1d. and expenses by £168. 15s. 6d. 
А dividend of 4 per cent. per annum on the ordinary shares was declared. 
The equivalent of 3,757 8 c.p. lamps was connected at Dec. 31, an increase 
of 200 8 c.p. lamps. 

NEWMARKET ELECTRIC LIGHT CO. (LTD.) — At a recent meeting it was 
reported that during the past year the equivalent of 779 8 c.p. lamps had 
been connected to the mains, making the total 24,443 lamps. Applica- 
tions for a further 442 lamps had since been received. The revenue from 
the sale of current was £54 less than 1908, but there was an increase in 
profit of £152, due to greater efficiency at the works, owing to the addi- 
tional plant installed towards the end of 1908. Profit was £2,572. 18s. Id. 
which, after providing for interest (£733. 10s. 10d.), leaves £1,839. 7s. 3d. 
А dividend of 4 per cent. was declared. 

ORIENTAL TELEPHONE & ELECTRIC CO. (LTD.)— The directors recom- 
mend, subject to final audit, payment of the following dividends: At 
rate of 6 per cent. on the preference shares for the half-year ended Dec. 
31 last (less tax), and a final dividend of 5 per cent. on the ordinary 
shares (tax free), making 8 per cent. for the year. 

SALISBURY ELECTRIC LIGHT & BUPPLY CO. (LTD.)— At the meeting of 
shareholders it was reported that the profit on the past year's working 
(including £299. 4s. 14. forward) was £6,038. lls. After paying £1,431 
interest onsdebentures and an interim dividend at the rate of 4 per cent. 
(£700) there remained £3,907. lls., out of which a further dividend at the 
rute of 7 per cent. (making 53 for the year) was paid. £2,400 was carried 
to reserve and £282. 11s. carried forward. 

SOUTH WALES ELECTRICAL POWER DISTRIBUTION CO. — The directors’ 
report for 1909 states that the arrangement for the construction by the 
Treforest Electrical Consumers Co. of a connecting cable between the 
generating station at Treforest and the Cwmbran area was completed in 
May, and since then the supply to the Cwmbran area has been entirely taken 
over by the Treforest Co. This arrangement has enabled the Cwmbran 
station to be shut down. The Treforest Co. has made steady progress 
during the 12 months, the cost of production having been reduced and the 
output increased. The director: consider that the position of the com- 
pany has appreciably improved compared with 1907. 

TELEPHONE CO. OP EGYPT (LTD.)—The directors announce a divi- 
dend of 6 per cent. (6s. per share), tax free on the preferred and deferred 
shares for the half-year. making 10 per cent. for the year, carrying £500 
to reserve for a contemplated pensions scheme and £42,326 forward. 

THAMES IRON WORKS SHIPBUILDING & ENGINESRING CO. (LTD.)— 
The report for 1909 states that most of the departments are now full of 
work which is likely to occupy them for the next year or two. The 
accounts show a loss of £7,554, and after adding debenture interest and 
trustees’ fees, the net loss was £19,070. With £3,259 brought forward, 
the adverse balance is £15,810. 

WEST LONDON & PROVINCIAL ELECTRIO BUPPLY CO. (LTD.)—At the 
meeting on Wednesday Sir Thomas Brooke-Hitching moved the adoption 


to keep the shops fully employed. 
sible in the case of this company to make provisions against a difficult 


of the report. He said that Chiswick Council had the right to purchase 
the undertaking in 1915 and at other subsequent periods as а going 
concern, based upon the profits of the company. During the past year 
the company had made satisfactory progress at both Chiswick and 
Aberystwyth. £2,904 had been expended on capital account and £225 
written off for depreciation. The profits made by the Chiswick Corpora- 
tion (after paying sinking fund premium and trustees! fees) were 
£7,592. IIS. 3d. Interest on the first mortgage debenture stock 
(£3,441. IIS. 5d.) had been paid, leaving £4,150. 19s. 10d. The results 
of the year's working enabled a dividend to be paid at the rate of 6 per 


. cent., the same as in 1908. 


WILLANS & ROBINSON (LTD.) — At the meeting on Tuesday Mr. James 
C. Peache presided, and said they greatly regretted that the result of the 
half-year's working should be of so unsatisfactory and disappointing a 


nature. This was due entirely to the difficult commercial situation that 


had recently prevailed. The state of trade throughout 1909 has been 
exceedingly bad во far as the production of electrical generating machi- 
nery was concerned. It had been impossible to obtain sufficient orders 
Unfortunately it had not been pos- 


period such as the one the company was now passing through. While, 
however, the directors were anxious the shareholders should make due 
allowances for the difficulties under which the business of the company 
had now to be carried on, at the same time they with confidence asked 
them not to be unduly discouraged by the present set-back. Steps were 
being taken to reduce the heavy preferential charge on the business. 
There is at present some evidence of an improvement in trade, although 
there is no indication of improvement in the miserably inadequate scale 
of prices which have to be accepted. The Queen's Ferry works still re- 
main unsold. The negotiations referred to in October last fell through 
at the last moment. 

Turning to the accounts, the necessary cash had been provided, with 
the permission of the trustees for the debenture holders, from the pro- 
ceeds of the sale of plant at Queen's Ferry, and a balance of £6,600 re- 
mained applicable for the purchase of further new plant. During the 
half-year £1,730, in addition to the ordinary rate of depreciation, had been 
written off the value of stocks in scrapping or drastic writing down of 
obsolete or little-used stores. Turning to the liability side, the deben- 
ture debt had been reduced by £20,939 by redemption from the proceeds 
of the fire insurance fund, and the profit realised on this transaction, 
amounting to £4,545, has been added to the reserve, which had to bear the 
loss of £15,000 paid in respect of a lawsuit. Summarising the accounts, 
Mr. Peache said the loss shown on the profit and loss account was £8,282, 
and in addition it had been necessary, as stated, to draw on the reserve. 
But debenture interest and depreciation together more than accounted 
for the whole of the loss shown. He concluded by moving the adoption 
of the report, which was, after an amendment by Sir Gilbert East had 
been disposed of. carried unanimously. Mr. Davenport was then ap- 
pointed to act as assistant managing director, and the proceedings ter- 
minated. 

WINDERMERE & DISTIOT ELECTRICITY SUPPLY CO.(LTD.)— The gross 
revenue for 1909 shows a decrease of £579. 19s. 10d., due to increased use 
of metal filament lamps. The new turbine has been in use since last April 
with most satisfactory results. There has been a saving in cost of coal 
of £215. 13s. 8d. compared with 1908. The whole cost of the new turbine 
(£301. 63. 9d.) has been charged against revenue, and the credit balance of 
revenue account is £1,306. 4s. 2d., compared with £1,910. 1s. 8d. Pay- 
ment of 5 per cent. on account of arrears of interest has been received on 
the Keswick Electric Co.'s debentures, and arrears of interest due from 
the Keswick Co. on its debentures have been reduced by £377. 10s. The 
Windermere (o. has paid a further dividend of 1 per cent. (making 2 per 
cent. for the ycar) ou the preference shares. 


CITY NOTES. 


e 


MEMORANDA (April 7).—Bank rate 4 per cent. (since February 17, 
1910). Price of silver, 244d. per oz. Consols 814—813 for money, 
and 81%--81% for account. Consols Pay Day, May 5; Stock and 
Shares Continuation Days, April 13 and 27 ; Ticket Days, April 14 
and 28; Pay Days, April 15 and 29; Mining Shares Carry Over Day, 
April 12. 

"PRICES or METALS (London).— Copper, cash, 581; three months, 
591. Lead, English, 153—133; foreign, cash, 124: three months, 
154; Spelter, cash, 25. Tin, English, 1485 —150) ; foreign, cash, 
150; three months, 1521. Iron, Cleveland, cash, 51/5, and three 
months, 52/5. Magnet Stee/, £55. 


DOULTON & OO. (LTD.)— The directors announce that the result of the 
trading for the past year does not warrant a payment of any dividend to 
the preference shareholders. 

bETROLOLITAN ELECTRIC TRAMWAYS (LTD.)—It is announced thily 
a dividend of 44 per cent. has been declared on the ordinary shares. 

STOCK EXCHANGE NOTICES.—The Stuck Exchange Committee have 
appointed April 20aspecial settling day in, and have granted a quotation 
to 20.000 £5 (£1 paid) ordinary shares of the Rosario Electric Co. The 
committee have been asked to grant quotations to $1.650.000 5 per 
cent. first mortgage gold bonds of the Butte Electric Power Co., and в 
further issue of £350,000 5 per cent. 50-year mortgage bonds of the Rio 
de Janeiro Tramway Light & Power Co. 

SUBMARINE CABLES TRUST.—The coupon due on the 15th inst. will 
be paid by Messrs. Glyn, Mills & Co., 67, Lombard-street, Е.С. 
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ELECTRIC TRAMWAY AND RAILWAY TRAFFIC 


RECEIPTS. 
pet 
Week d fſinc. or Dec. AGGREGATE. 
LINE. ended. (a) No. of Ine. or Dec. 
ks.| Amount, 
£ £ 
Airdrie „„ %%% % %%% „% %%% %%% Mar. 25 204 = 4 12 2,583 + 78 
Anglo-Argentine ..........| April 1 43,700 | + 3,446 13 559,522 |+ 45,855 
Ayr Corporation io.” va 288 | + 109 46 12,980 |+ 33 
Baker St. t & Waterloo Ву... „ 2| 3,410 | + 40 | 13 44,675 |+ 55 
Barnsley ........... ... Mar. 25 179 | + 13 12 2.021 [+ 131 
Barrow P d „ 25 281 | + 80 12 2,088 T 301 
Bath Electric Trams, Ltd.. „ 30 1.158 + 534 | 13 9,090 |+ 1,511 
rmingham Corporation. April 2| 7,447 | + 785 52 | 350,014 |+ 16,652 
Birmingham & Midland....| Mar. 18 791 | + 30 и 8,716 |+ 327 
Blackburn Corporation ^... wes. fd. o9 1,905 | + 913 1905 ( 913 
Blackpool and Fleetw Я es v ae E ee 
Blackb]: "StAnnes&Lytham| „ 31 | 1,002 | + 800 22 4897 |+ 950 
Bolton Corporation April 3 2,374 | + 77 2,374 |+ 77 
Bombay Mar. 4 2,791 | + 296 9 24,177 |+ R1.613 
Bournemouth Corporation. „ 30 2,440 | + 1,030 | 52 85,421 |+ 3,401 
Bradford Corporation April 2 ‚585 | + 2.148 | 52. | 254,026 |+ 15,306 
Brighton Corporation...... " 3 1,057 | + 305 1 1,057 |+ 305 
Bristol Trams & Carriage . i, wl 7,327 | + 2,465 | 46 | 264,360 |+ 22,865 
Burnley Corporation ...... „ 1,299 | + 85 13 16,738 | 1,228 
Burton Corporation ...... is 2 267 | + 19 | 52 13,749 I+ 35 
ury Corporation ........ a E 99 92 
CUu ramways Co..... РА 2 | 250,040 | + R1,352 13 «681,880 + R6,962 
Camborne-Redruth ...... 55 2 122 | + 47 13 1,542 |+ 
Cardiff Corporation........ Mar. 26 2,065 | -+ 61 52 112,647 |+ 3,41 
Cavehil“lll eee. » 29 73 | t 5| 12 667 |+ 25 
Central London Railway .. April 2 4,982; — 576] 13 71,358 — 1,871 
Charing C.,Euston & Н stead » 2 „200 + 390 | 13 49,910 |+ 245 
Chatham & Dist. Lt. Rys. .. Mar. 31 | 1,060 | + 325 13 9916 |+ 1,164 
City & South London Rly...| April 3 3,297 | + 51 13 43,180 |— 982 
City of Birmingham ...... Mar. 25 2,795 | + 62 12 33,460 |+ 600 
Colchester Corporation ....| „ 30 237 | T 9; 13 2,082 |t 475 
Cork Electric Trams Со..... „ 31 486 | + 44 | 13 5,5592 |+ 312 
don Corporation ..... . .. .. T a ET 
Donon & Dist. Tames: » 25 422 | + 89 12 4,755 |+ 461 
ver Corporation . ©» và vx 6 29 
D oblin & Lucan Railway . April 1 188 | t 81 13 1,458 |+ 71 
Dublin Uni tel 1 5,870 | + 1,070 13 65,217 |+ 3,501 
Dudley-Stourbridge ......| Mar. 25 730 | — 9| 12 8066 |— 167 
Dundee Corporation ...... » 30 1,178 | + 67 | +46 53,585 |— 508 
East Ham Council ........| April 2 1,114 + 199 1 1,14 1+ 199 
Exeter Corporation........ Mar. 3l 352 + 182| 52 16,929 ＋ 1,056 
Gateshead & Dist. Trams „ 25 | 1,016 | + 48 | 12 11,395 T 15 
Glasgow Corporation April 2 18,818 | + 2.668 | $44 41,807 |+ 2,135 
Glossop Trams............ ar. 26 132 | + 13 | 12 $314 |— 7 
Gravesend-Northfleet...... „ 25 200 |+ 19 | 12 2203 |+ 158 
Great Northern & City Rly..| April 2 1,427 | — 94 | 13 19815 |— 769 
Gt. Northern, Piccadilly, &c. T 2 8,765 — 115 | 13 79,015 |+ 2,310 
Greenock & Port Glasgow ..| Mar. 25 562 | + 108| 12 6,000 |+ 869 
Hartlepool Tramways .... » 29 233 | + 40 | 12 2,418 |+ 161 
Hastin PE Trams Co. . » 9l 1.502 | + 850 13 10,301 |t 1,448 
Hong Kong ........... .. . April 2 | $8,597 | + $821 | 13. 3115,64 |-- $10,218 
Huddersfie d Corpn. Зу „ 2] 2,339 | + 850 | 52 87, + 6,427 
Hull Corporation.......... Mar. 31 1,803 |+ 551 52 137,181 |+ 8,280 
Ilford рини ue ерди 31: 433 + 214152 25,670 |+ 2,686 
Ilkeston District Coun En ; s . E И 
Ipswich Corporation „ a 995 i E 135 20314 t 709 
5 et .... 4 Apri Е 
јато РТО .... Mar. 25 132| + 22 12 1,281 |+ 8⁴ 
ei hley Corporation "cc 9 ee е ae . ve е 
Kidderminster & District . . 29 88 | — 4| 12 970 |+ 43 
Kilmarnock Corporation. April 2 148; + 17 40 6,662 |— 185 
Lanarkshire Trams Co. ....| Mar. 31 1.488 | + 37! 13 17,157 |+ 1,883 
Lancashire United ........| „ 30] 2115) + 952 13 16,007 |+ 1,153 
*Leamington ........... e| „„, 29 132 — 5212 1660 |t 44 
Leeds Corporation ........ April 2 | 8,358 + 2,144 52 | 357,610 |+ 15,609 
Leicester Corporation...... „ 2| 2,543 | + 150 13 28,013 |+ 2,896 
Leith Corporation ........ » 2 603 | + 114 46 27,185 |+ 3,319 
Lincoln Corporation ...... » 2 131 | + 21 1 131 ( 
Liverpool Corporation ....| Mar. 26 | 10,785 | — 191 | 12 | 128,157 |+ 3,974 
Liverpool Overhead Rly. ..| April 3 | 1,472| + 239 | 14 18,095 |+ 179 
Llandudno&Colwyn ir d » l 393 | + 205 117 2,395 |+ 519 
London County Council... Mar. [9 | 39,571 | + 7,410 | $50 11,898,912 |+ 154,059 
London United .......... April 2 | 2,939 | + 2,609 | $50 73,421 |+ 9,538 
Lowestoft _.............. „ 2 1602 + 52| 27 403: |+ 344 
Maidstone Corporation — . bs we bs M B 
Manchester Corporation. . » 2| 16154 | + 1,909 1 16154 |+ 1.909 
ersey Railway .......... „ 22.118 + 155 13 25,853 - 520 
Merthyr ................ Маг, 25 203 | + 2| 12 2215 |— 76 
Metropolitan Dist. Kaway.: April 2 | 10,554 | + 651 13 | 140,390 |+ 12,792 
Metropolitan Elec. Trams. Mar. 25 | 7,827 | + 2.400 12 78,872 |+ 17,600 
Middleton .............. » 25 333 | + 31 12 3,149 |— 186 
Nelson Corporation........ "m ae Vs e А 
Newcastle-on-Tyne Corp. ..| April 2 | 4.363 | + 510 | 52. 203,339 |+ 37 
Newport (Mon.) .......... » 2 750 ＋ 131 1 750 . 131 
Northampton Corporation..| Mar. 3l S35 {+ 211 | 52 25,038 |+ 1,594 
Oldham, Ashton & Hyde ..| „„ 25 653 | + 11112 6,143 |+ 74 
Oldham Corporation ...... April 3| 1,562 | + 118 1 1962 |+ 118 
Perth (N.B.) Corporation .. T 30 165 | + 36 145 72058 |t 67 
Perth (W. A.) Elec. Trams. April 1 1,671 | + 242 | 13 20,751 |+ 1,439 
Peterborough ............ Mar. 25 118 + 15 12 1,151 |- 60 
Portsmouth Corporation. April 2 2,401 | + 76 52 05,859 |+ 5,525 
Potteries ar. 25 1,695) — 112 12 20.230 — 79 
Preston Corporation „ 30 855 | + 175 13 9,280 |+ 340 
Rotherham Corporation.. „ 31 796 | + 293 52 31,058 |— 425 
Rothesay ................ „ 29 €8 | t 21 12 531 |+ 22 
Salford Corporation ...... April 4 | 4,487) + 178 1 4487 + 178 
Sheerness ................ аг. 25 + 14 12 492 |— 2 
Sheffield Corporation ...... April 3| 6,430 | + 61413, 41 8,320 T 445 
Singapore Trams.......... „ 2] $9,960 | + $730; 13 3128,11 |+ 81,001 
South Metropolitan Mar. 25 825 | + 159 12 8,457 |4- 973 
South Ѕіайз.............. „ 25 825 | — 77 | 12 9,357 |+ 14 
Southend Corporation. „ 30 734 | + 393) 52 26,245 |+ 4,248 
Southport Tramways s area » 29 277 | + 52 12 2,673 |+ 181 
Stalyb’dge,Hyde,&c.,Jt.Bd. | April 2 868 85 52 37,012 |+ 113 
Sunderland Corporation. . " 3 461 | —  15l 1 461 — 151 
Sunderland District ...... Mar. 30 638 + 205, 22 9,032 |— 469 
Swansea Trams .......... » 29; 1,026 | + 194 12 11,446 {+ 1,364 
Swindon Corporation ...... . T ET es es Я 
Taunton ................ ». 29 37 + 2 12 462 |+ 76 
Tynemouth and District. . » 29 202| + & | 12 1,698 |+ 208 
Tyneside Trams Со. ...... „, 30 845 + 4 13 5,002 | 220 
Wallasey District Council ..| April 2| 1,033 | + 196! 52 46,871 |+ 1,344 
Walsall Corporation ..... i » 2 663 | + 167 13 6,959 |+ 579 
» Warrington 5 ...| Mar. 24 33,4 30 51 19,446 |+ 501 
West Ham Corporation . „ 24| 2,250 | + 139 51 009 |+ 9,072 
eston-super-Mare ......| „ 25 48 | + 26 2 305 + 19 
Wolverhampton Co. "cca LI 25 386 23 19 12 4,690 + 180 
WolverhamptonCorpn. ....| „ 31 | 1,080 | + 336 | .. as pi 
Worcester „ % % %% „%% „% %%% „%% 66 „ ГТ) 25 256 + 11 12 2,786 + 133 
^ Wrexham eel m 29 112 | + 2412 1,045 |+ 25 
Yorkshire W.R. Trams .... April 3 1,682 | + 549 14 17,003 |+ 2,076 
Yorkshire Woollen District. Mar. 25 934 | + 32| 12 10,891 |+ 1,163 
(2, These r are with the correspon last year. * > Partiy electrical, 
t Minus 3 days, 1 Minus 2 days. ytri Сү 4 Plus 2 daya. 
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ELECTRICAL COMPANIES' SHARE LIST 
Prioe RATE BusiNx* 
Е Divi- NAME, Wed. fran скит. Ртпряив WEEK т 
21 |DEND April 6 | Yrevpep. APRIL | 
High'| Lo 
Electricity £ s. d. est. | езі 
10| 5/0 |fBoarnemouth & Poole Elec. Sup. Оң coos] 9 E 5 15 6| Маг, Ѕер | 9%} — 
| 10 4/6 4j per Cent. Cum. Рге!.............|  91—9 412 0| Feb, Aung 

St. 4° Do гра Cent. Deb. Stock (red.) . | 102—105 |4 5 6 Aan July "S E 
5| 2/0 Bromley (Kent) El. Lt. & Power Shares. 41—4 515 9 | April, Oct. | 71 

St. | 449, | Do. Ist Debs.....| 91 415 9| Мау, Nov | œ| . 

97 TBrompton & cent Bre Eles Sup. Ord. .. 72—74 |6 7 О | March. . 

3/6 | Do. 7 per Cent. Prei . ͥ 6 7 —7 413 0 | Mar, Sept А 

St. 4% Central Elec. Sup. , Guar. Deb. Sh 100 —1 317 © Tune, Dec 2 Й 

‚2/6 | Charing Cross ( Eod d City) EL Sup. Co.| 4 —41 511 0 Feb, Aug 41 

2/3 Do. 4j per Cent. ref 44—4 4 17 6| Feb., Aug D 5 

St. | 4% . 4 per Cent. Deb. Stock (red.) ......| 97 —100 |4 0 0 Jan, July | 98} . 

St | 44% | Do. 4% per Cent. Deb. Stock (red.) ......| 101 —103 | 4 7 6 B — 

‚2/3 Do. City Undertaking 44% Cum. Prof. аву 530 2% July oe . 

2/6 | chelsea Electric Supply Ота............... 31—4 5 12 0 | March 314 

St. 41% Do. 4 per Cent. eb. Stock (red.) . 97 —102 | 4 8 О | June Dee . 

9/0 |tCity of London Electric Lighting Ord. . 11—12 5 16 6 | Feb, Aug Z . 

6/0 | +20. É per Cent. Cum. Pref. ............ 12—13 | 412 О jan, July | 121 

St. Do. 5 per Cent. Deb. Stock (red.) 121 —125 4 0 0| June Dec; .. . 

St. "to Do. "gs Cent. 2nd Бев. Stock (red.) 99 —102 4 8 0 an, July . . 

County Jj urham Elec, P. D. Ord......... 11—2 P pril, Oct . . 

5% tDo. 5 per Cent. non Cum. Рът “эк 1—3 714 0 | April, Oct | ·. : 

Ыб County of London Elec. Supply Ord. ...... 71— 6 O 6 Feb, Aug i s 

Do. 6 per Cent. Cum. Pref. . 104—114 |5 8 0 Mar,Sept | l o 

St. 4 о Do. 44 per Cent. Deb Stock (red.) 100014 5 0 gan, July 10517 

St. j % Do. Second Deb. Stock ................ 100 —103 4 7 о ay, Nov | .. . 

3056 Folkes tone Electricity Supply Co. Ord. . 41—43 5 18 O | April, Oct T Ri 

2/6 | tDo. 5 per Cent. Cum. -—— 43—5t | 415 0 | Mar, Sept ks 2 

St. 41% Ро. 4j Ist Deb. Stock (red x dede e 98 —96 |414 0 Feb, Aung 

3 ft Hove Electric Lighting Ord............... / —74 5 9 0! April, Oct - 5 

Kensington & Knights nace Ord.. 7 —7p | 5 6 8 Feb, Aug 2 

| 9 Оо. per Cent. Ist Preff 5 { |418 0| Jan, July es É 

St. | 4% | Do. 4 per Cent. Deb. Stock (red... ...... 944—964 4 3 € i. 941 
St. 4% Kensington & КЕШ СО . & Notting Hill 

Co. (Joint Station) 496 Deb. Stock (red.) ..| 96 —99 |4 1 0 April, Oct ee Ў 

St. 31% Kent Elec. Power Co. 83 —87 5 3 6 jam {шу T . 

1/2: | London Electric о Ord. ............ 14—2 410 0 ar, Sept | 11 

3/0 | Do. 6 per Cent. Pref................... 4i—5i | 5 14 0 | Mar, Sept 414 

St. 4% Do. 4 Cent. Ist Mort. Deb........ 1] 92—94 |4 4 9 jan July .. . 

2/6 Косово ад Electric Sup. Ord. ......... -| 4—4 1500 pril, Oct 4A . 

2/3 | Do. 4 nt. Cum. Pref............. 44—5 4 10 0 hn July 4, .! 

St. | 449 pe 4 ber Cent. Deb. Stock Ist Mort....| 104 —107 | 4 4 0 | June, Dec | 104! 

St. 3 АЙ: 34 rer Cent. Mort. Deb. Stock (red.) 4 1 6| Jan, July “+ А 

100| 4 % | Midland Elec. Corp. for P. D. Ist Mort. Deb. | 961—981 4 11 6 June, Dee 

100| 4197 | Newcastle & Dist. Elec. I. tg. i; per Cent. Deb. 82 —86 5 2 6 Jan, July | .. | . 

4/0 !tNewcastle Elec. Supply Ord............... H 4 50 eb, Aug T ; 

5% | tDo. 5 per Cent. non Cum. Pref. ........ 4i 5 2 6 , Aug T n 

100) 41% ` Do. 44 per Cent. Ist Mort. Deb 101 106 4 7 6 | Jan July | l: 
100 S % | North Metro. Elec. Power Sup. 5 Morts.....| 99 —101 | 4 19 0 100] . 
9/0 | Notting Hill Electric Ord..... VAR QAM EE ed 112—121 5 17 6 | March Hen) xg 

4/6 | Oxford Electric Ord. .................... 3 5 4 O | March ee Я 

St | 4% | Do. 4 рет Cent. Deb. Stock Уз к 94 —9 42 6 Jan, July ee " 
5/0 | St. James' & Pall Mall Elec. Ord........... 8-9 |511 0| Feb, Aus 

3/6 ioe 7 per Cent. Pref............... 604—7} | 416 9 Feb, Aue . - 

St. | 37% 8j rer Cent. Deb. Stock (red.) . ‚| 84—88 |319 6 pam July T ; 
"is соо d Markets Electric Sup. arcs ТРТ 16—24 z eb. 6% Я 

4/0 | Soutk London Electric Supply Ord.. |. 2$—3 6 0 O| April . oe | a 

St. | 5% | Do. 5% Ist Mort. Stock (red.).......... 100 —103 4 17 6 D 100} . 
КИ south asta n Elec. Lt. & Power Ord. . Á—h 414 0 ks iac. 

1 0/8 O. Cent. Cum. e оочоеооое о оь 1 —14 6 4 € reb, Aug eo! ° 
St. 4% 1985 И Pist Deb. Stock 199) SN ‚...| 98 —101 | 4 9 O| April, Oct | 98 
2/6 1 - lectric Supply Ord. o ки rv е» — ix pril, Oct ae Р 

2/6 5 per Cent. Cum. Pre. Ssns 14—2 is April, Oct | -- А 

St. | 41% 150. 4} рег Cent. Ist Mort. Deb 72 —81 | 511 0 April, Oct | .. | . 
96 Westminster Elec. Sup. Ord............... —9 5 10 0 | Mar, Sept 8 * 8 

2/3 | Do. 4j per Cent. Cum. Prei —5 |4 4 О Jan, July 51 

. Electric Railways and Tramways. 

St. | 4% | Baker St. & Waterloo 4% Perp. Deb. Stock | 96 —98 |4 2 0 ДАП, July | ej. 
"n Bath Elec. Trams Pref. Ord............... 1—i vs pril $a * 

l| 0/6 Do. SperCent. Cum. Pref. ............ i} 7 40 1 July es А 

St. |44% fo. 44 Ist Mort. Deb. Stock (red.) 82 5 5 April, Oct} -.| . 

St. 44% | B'ham & Midland Trams 4 Ist Deb. Stock. 83 —86 |5 5 6| Jan, July | «| - 
10) 694 | Bristol Tramways & 1 NEAN 274—8} |7 5 6 eb, Aug ys ‘ 
10| 49. Do. Cum. Pref. (Шур d) ce nn 4—8 (500 сх - 

St. | 4% | Do. 4 per Cent. Debs. ................ 100 —101 | 3 19 0 Feb, Aug vs | 
10|., British Electric Traction Ота: ааваа 1—1 es une, Dec | 17! . 
10| 3% | tDo. 6 per Cent. Cum. Pref. ............ 3 —3 8 11 6 | Feb, Aug 31 3 

St. 5% | fDo. 5 Cent. Perpetual Debs............. 88 —91 5 10 O | April, Oct | 89 O 

St. 4% | Do. 4} per Cent. 2nd Deb. Ѕіоск........ €8 —72 |6 5 O | May, Nov a | . 

St. | 3% | Central London Ordinary Stock .......... 7C —72 |5 4 6| Feb Aug | 71, 7: 

St. 49) | Do. 4 per Cent. Pref. Stock ............| 56 —88 |411 0 Feb, Aug | 8. 8& 

St. 295, | Do. Deferred Stocken 53 —55 3 12.0 Feb б ы 

100| 4% . 4 per Cent. Debte ss 100 —102 3 18 0 | Jan, July T 24 

St. | 49%, | Charing X, Euston & Hmpstd Per. Озь Stk. 96 —93 4 2 0 an, July 973; 94. 
5| 2/6 | City of Birmingham Trams, 5 9 o Cam Рге 41—5 417 5 pril, Oct | .. - 

100| 4% Do. 4 per Cent. Ist Mort. Debs. „ 93 —193 ! 3 17 6 | April, Oct 7 ‚4 

St. 90 ay & South London Rly. Con. Crd. 33 —34 |5[6 6 | Feb, Aug | 33j 32 

St. 5% | Do. 5 per cent. Perp. Pref. (1991) РУН 106 —108 | 4 12 6 | Feb, Aug | 1073 10] 

St. 5% , „....] 102—105 4 15 0 | Feb, Aug vs 3 

St. 5% Do. (10) een 1 100 —103 | 4 17 19 | Feb, Aus 

St. 5% | Do. Сре 99 —102| 4 '8 0 Feb, Aus 

St. 4% Do. per Cent. Perpetual Debs......... 100 —102 |3 18 о ау, Nov .. 383 
10 6/0 Dublin United Trams, 6 per Cent. Pref..... 13 —14 4 5 9| Feb, Aue si os 
10 12/0'tGateshead and District Trams Ord......... 8—8; |7 1 0 io 5 © 
10 en Northern & City Rly. Pref. Ord. 4%). i—i i3 Feb, Aug | .. Е 
10 4/0 С. Northern, Picc. & Brompton 4% С 8 —8 T Feb. Aug T - 

St. | 40% Do. 4 рег Cent. Deb. Stock ............ 96 —9 4 2 0 Jan, July 97j! 96 
5| 2/0 | Hastings & District Elec. Trams, 6% С.Р. 1 —1i E аг. Sept | .. " 

St. 43% Do. 44 Deb. Ѕіоск .................... 72—77 | 5 1 6| April, Oo | .. . 
10| 6° Imperial Tramways Ord. ll... — 1|7:C O0 ar, Sept T БЕ 
10 85 tDo. 6 per Cent. Pref................... 31 210 0 Mar, Sept; .. EM 

St 41% Do. 44 per Cent. Debs. ................ 70 —72 |6 5 0 Jan, July sji Я 
9| 1/3 | L. of Thanet E. T. & Lt. 5 per Cent. Pref. 19—14 |4 14 0 ar, Sept T #5 

St. | 4% Do. 4 per Cent. Deb. Stock ............ —65 |63 0 pan, July . eic 
10} 5/6 | Lanarkshire Tramways .................. 91—1- 6 0 0 eb, Aug à T 

St. | 5% | Lancs. Utd. Trams, 5% Prior Lien а Stk. Bom 513 0 Tan. July Ма TM 
100 London United Trams, 5% Cum. Pref. .... 21—3t os an, u 31 3 

St. | 4% | Do. 4 per Cent. Ist Mort: Deb. Sk 71—74 |580 Jan, July | 71 72 

St. on Mersey Con. Ord. Stoc 2 2 2 „ „% „ „ „ „ 2 2 2 „ 660 1 —2 ee eb, Aug ee ee 
1} 104 | Metropolitan Elec. Tenn Ота... 1— N EN ©» ^ “a 
1 Do. Deferred ............... Via aes 8 2— 4 э» April. 3 x 
1| 0/6 | Do. 5 per Cent. Cum. Pref. ............ H—4 [5:2 9 Feb, Aug 1 23 

St. 44% Do. 47 pe per Cent. Deb. Stock -| 9-9 5 1 0 an, July | 961 .. 

St. | 1% | Metropolitan Railway Consolidated........| 441—451 I 1 3 eb, Aug 451 44 

St. | 21? Do. Surplus Lands Stocks..............| 68 —70 |3 18 O| Feb, Aug 69 | €8 

St. 3 Do. 3j per Cent. Preference............| 89 —91 |3 17 0 Feb, Aug 90]! .. 

St. 3 . Do. 3$ per Cent. А” Preference ...... 86 —88 3 19 6 | Feb, Aug | 80 

| St. 3 Do. 3 per Cent. Convertible Pref. ......| 86 —88 3 19 6 Feb, Aug 971! 86. 

St. |3 Do. per Cent. Debenture Stock ......| 92—94 |3 14 6| Jun, ;uy 921 92 
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* [n calculating the yield allowance has been made for accrued interest, but not for redempti.on 
t Ex Dividend. œ The London Stock Exchange Committee have declined to quote these, 
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ELECTRICAL COMPANIES’ SHARE LIS'T.—Continued. 


|Last Price RATE Business , Ы Last "ESO Prioe RATE 
Divi- NAME, | Wed., (PER CENT. ae | | WEEK то | = |Drvi- МАМЕ, Wed., run CENT. PED WI 
рено ____| Aprile | Үтвірер. APRIL 6. [ |pgNp| April 6 | Үрер. UE. Ar 
En | | High-Low] {| | ee 
Electric — and Tramways— Continued. | £s d. | est. | est. 
34% | Met. Rly. 3} per Cent. “ А” Deb. Stock. 91 —93 | 3 15 0 Jan, July BT | Teleph High 
x Metropolitan District Railway Ord....... | 23 —23] . Feb Aug | a4 y^ ! ephones. | Ре est. 
2 Do. Extension Pref. (5 per Cent.) 69 —71 | 66 Feb, Aug | d 100 2$ кү Telephn. & Telegh. Cap. St. ......| 137 —139 | 5 15 0 Е 142 
3%! Do. Assented Ext. Pref. (Int. Guar. by | | % | Do. Coll Trust $1,000 4 . 33 —95 |4 4 6] Jan. July 
vw | D $ pa Cu Cond Rede i Nant jue | cs | E. AQ | Do. 4% Cons. Bonds 1936" 103 105.316 0 „ 
/ Оо. 3 Сепї nsolt ent-charge| pæ an, AU NEA. ғ D | ИЧ Љо RE Mast С tees E | | 
46 | Do. 4 per Cent. Midland Rent- charge) 100 —103 | 3 17 6 | Jan, July 33 .. Pt 5% | Anglo-Portug se Tel. 5% Ist Mt. Db. Stk. 87 { 13 Маг Sapt ai 
4% Do. Guar. Stock 4 per Cent. 103 —195 | 3 16 0 | Mar, Sept | *9 1021 1 3/0 M 1 4 VU role А не | E 279.5 | ке s 
6% | Do. 6perCent. Perp. Deb. Stock...... 143 —145 4 2 9i Jan Juy | **| -- i 0/75 | 50 е dead en е» TETTETETT | i fide ME ONIS e 
496 | Do. 4perGent. Ditto | 95/.—97 |4 2 6| Jan, July | ** | ·. St. ox | National Co. Prof Sick ID 7204 —l05j 5 15 8 | Fen” у 185 
+» | New Gen. Tract. 6 per Cent. Cum. Pref.../ p T May .... .. dd cx 049 | Det. Stock nee 1224 125 415 6 Feb! АЕ 124 
«» | Potteries Electric Traction Ord. ........ | —1 ЖЕ April, Oct Mer ГЪ 88 po BD Cant. Бех "st Pref 101 —10] | SPO о Р Ac E 
0/6 | Do. 8 per Cent. Cum. Pref...... phase | —} |6 14 0 Feb, Aug + ** | 10 / po. s p КҮС CUN. EE E Sings 12 | 
44% | Do. 44 per Cent, Deb. Stock. AORTE 84 —87 5 2 6 May, Nov | °° 5 ою Б: 5 — Cent Donde. ard Pref — * 54 —5i 479.95 = 
„„ | S. Met. Elec. Trams. & Ltg. 6% Cm. Pref. 1 10 e oad C ^3 ae Ж + F | 6. 
4% | Dc. 4 per Cent. Deb. Stock.......... 67 —71 9 12 6 lan, July | ·· zm 370 | . pe sees] | | 
? OUS E, Ба t.| 4% | Do. 4 рег Сепї. Deb. Stock (red.)...... 100 —102 | 3 18 0 jas, lx 
5% Sunderland Dist. Elec. Trms. 5% IstMtDb.| 62 —67 7 5 O jan, July | 41 33 | #%» | New York Telephone Co. 30 yr.Bnds.Scrip| 100 10114 9 0 NS 
+. | Undergd E. Rys.Lon. 6% In. bds. Mthcoups ‚40 —42 | .. | June, Dec 1034 tt || 077: | Oriental р у = Hl Те и 
5% | Do. 5%, Prior Lien e 1021—103) 4 16 6 а | E 11877 Do. 6 E E p AE S OE i. tic Eug 41150 4 ео? 
1%) Do. 44% Bonds with coup. S. | 83 —91 |419 0 фр 8941,1 0/74 | p nt. Cum. Pref. Aide. 15 41:0. dna PORE 
o | > $ Dbs. ..| 97 —99 4 1 6 ~~ EET S St. | 4% Со. 4 per Cent. Red. Deb. Stock...... ar, July MEL 
4% Do. 4 рег Cent Ist Power Ho. | | t. 439% | Telephone Co. of E t 44?5Db.Stk.(red.) 100 —102 | 4 8 0 an, July Ке 
А, касете y р erroe | i | "x March... d bere 5 3/0 United River "Pn P 7k —7 5 9 6 Tu FRA | 7. 
Do. 6 per Cent. Cum: Prei. — | zl e T pes S/O | United River Flate . 4 E 
di | Do 4p ber Cent Ist Debs... 00220000) s о jan % J * Do 4 Bed St Фар Реб . . .. 10188 1 3 el dn olio M э 
Electric Manufacturing, S: | | | | 9 
449% Ancha Cable Co. 44 % T m Stock . .| 101 3 47 0 дә 4 
.. | Aron Electricity Meter Or RET A vr | — f - 3. |,» А n в 
7:d. | Do. % Cum. х Pe SSR TE ee | | ki 6 ‚8 0 | Apri, Oct Seki ts Financial, investment, &c. | | 
1/7; | B Wil “ЖҮ ТҮҮ. | — 32 April, | z E . 
37 r Tir (t. Wee рои | Pi, (316 3| A v ка ЙГ. 16 3/0 Bee * — B Cum. Pref.. 3 ad 3 8 2 So ds m 
35 {British — r Cables Ord.. 12 É Ts 0 | aly, A | at Е. 2/0 | pot е ere | pot CE кэш деде 13112.15 8 0 Ss, Sek. 
/0 | Dc. EAGT, VLL IT EETETTTSTTISYTE ` | ; | an, uly all .. | „ Opel Cent. Tren e : 
4126) Do. ner Cent. 1st Mort. „Deb. 25. д XL : 18 9 Јап, ішу 3 | 511 10 6% | Submarine Cables Trust (Cert.) .......... | 131—134 | 4 9 6 | April, Oct | 
44%| British Thoms'n-Houst'n 44% Ist Mt. — Mar, Sept | | | 
% British Westinghouse 6 per Pre "uu ре с а S Ls — v rede x ^d | — 
6% | TDo.. 6 per Cent. Prior Lien Dbs. (г — À = s., ә | | ailwa ramways, &c. | 
4% | Do, 4 per Cent. Mort. Deb. Stock. . 47 —51 |716 O| Jan; ушу | 49 4710 0 „ айма 6% vm De. o] An S 7 Ol April, Oct 4 J. 
41% | BrushE.Eng. Co. 44% Perp. Ist Deb. Stock 39 —44 |10 4 0 ar, Sep x .. | Do. 59 Cum. 2nd ver aora aei op de oo 41—41 5 4 6 an ly 1 
44% | Do. Perpetual 2nd Deb. Stock........ 25 —29 |15 10 0 | Jan, July Do. 4% Deb. nd арра 30 —914 4 7 6 une, Dec y], 
5/0 | Callender's Cable Con. Ord............. | 10 —101 6 ‚3 O | Jan, July Do. Lek. Sek err eee 96 —98 |412 0 Е | 97; 
2/6 Do. 5 per Cent. Cum. Pref........... 51—5i 411 O дап, July 7, б Trams. 5% Deb. (red. n 104 —106 4 14 3 an, July е 
44%} Do. 44 per Cent. Ist Mort Debs. (red.). 1024—1041 4 6 0 оу, Мау Brisbane Electric Trams. lives. Qd... 6—7 4 5 6 Зу cas 
1/93! Castner-Kellner Alkali Со............... 21 —21 S170 May, Nov Do. 5 per Cent. Cum. Pref. .......... 415 0 Mav, бут 
41% | Do. 4 per Cent. Ist Mort. Deb. (red.). 104 —107 4 4 0 | Feb. Aug Do. 4] per Cent. Db. Prov. Сенів... 101 —104 | 4 6 6: Jan. j 
0/7; | Chadburn’s (Ship) Telegraph Ord. ......| MIN | 611 9 | March .. British Columbia El. Rly. Df. Ord· M4 —148 5 а ar. 3 
0/74 Do б per Cent. Cum. Pref. .......... | 1 —1í 9 6 6 | April, Oct Do. Pref Did Suc) rc vr ае 121 —125 | 4 16 0, Mar, Nov 
0/7; | Consolidated Electrical Co.........:... — L3 8. 0 August Do. 6 Cum. Perp. Pref. Stock...... 109) —111j 496 Ian; July | 
0/6 | Consolidated Signal Co.. | 1% — b | € 12 0 | April, Oct Do. 475 per Cent. ist Mort, Deda '02 —104 4 7 0 pril, Oct ; 
0/73 |, Do. 6 per cent. Cum. Рге{........... E © 0 О April, Oct Do. Vancouver Power Debs. ........ 102 —105 4 5 6 Jan. July 
3/0 |*Crompton & Co (Nos. 1 to 85,000) ...... | i— I5 O O | Jan, July | IDs АРЕ Pes Со. Deb SC ull 1013—1034 1 6 | 
% De рта Cent. 1st Mort. Debs. (red.).. 9$ it | 510 0 | jan, July ө Buenos Ayres Lacroze Trams Ist ME Db 98—101 | 4 19 0 Mar, ‘Sep? 
0/7; 8 e — | 3- ar, p 
1/23 Dick, Kerr & Co. Graat 5 >з eee sh э» a so | ‚ $—1 [6 O O| Sept. ....| | 8 8 0 Ayres Port a у Tram, lat Mt. 9194 6 7 9 | Fe. "ag | з 
0/7) | 100, 6 per Cent. Cum. Pref. . . . . . | aj i5» 15 5 З бер... | Calcutta Tramways (1 to 137, ..... 4{—4{ 41% Mar Septi ч 
44% Ро. 4% per Cent, Deb. Store b (£3 nd | |. 7% 210504 8 0 | Jan, July Do. 5per Cent. Cum. Pref. .......... 41—5 5 0 0 12 ‚ July 105 
‚+ | Edison & Swan United (“ А” Sh.) (£3 pd)|  &—4 ‚* | Reb, Aug Do. 44% ist Deb. Stock (red) 98 —101 |4 9 0 „ July | 109 
ы | Do. (®5рай)...................... Ж 8 |9 3 0 Feb. Aug i Cape Electric Tram halo orsi ood з ЗЭ ee is ee 
ZO | 00. -4 por Cent. Mort. Deb, Stock (red) | .65 —?9 | 5 14. O| June, Dec 3 | City of Buenos Ayres Trams Co. (1904) 5.) 56—56 | 448 3, F.My,AN| = 
5% Do. 5 per Cent. 2nd Deb. Stock. . ^9 — |6 2 0 | Mar, Sept Ро. 4 per Cent. Deb. Stock.......... |. 97 —100|4 0 O june, Dec es 
CV КТ, oe | Jan, duy | 2 | Colombo Tr. & Ltg. 5% Ist Mt. Pb. | 96 —393 5 t O Мау, Nov | ?7 
— Do. 6 per Cent. Cum. Pref. f — ^ ay, Nov d 
M nnd eos iar ure Die oki с | 6° | es us | Pent Is Mort Debs One KORE 5 реј oy eo |6 2 o| Jue De] | 
.. | Electric Construction Со...............| t3 T an, July t 50% 55 
e | eM e ЗЕЯ EE Bl СМЕ SRR o_o s 2 6 Feb, Aug | 99 
40% Do. 4 per Cent. Perp. Ist Mort. Debs...| 61 —66 6 ! 9 Jan, July Kalgoorlie Elec. Trams Si...... 3 E d = 
5% \tFerranti Ltd. 5 per Cent. Ist Mt. Db. Shi ol —66 [211 6 De. serCent “A DOE Sack os Au 5 2 0| Jan, july : 
3/0 | General Electric (1900) 5%, Cum. Pref. 7}—8} |6 1 6| June, Dec | Do. 6perCent. “В” Ditto .........- _ 24—178 |317 O| Jan. ly +s 
495 | TY Do. 4 r Cent. Ist Mort. De roi oon | 22 —86 +13 0 | Mar, Sept | Lisbón Ela "Trama rA S eie РУЛАР deti | 1à—lh 4 0 6! Jul, — |, 
10/0 | Henley Тебет: inh Works Ord......... | 128—136 5 5 0 Feb, Aug | Da 6 per Cert. Cim. Prei. |^ l&—l|5 5 3 Jan, „uly oe 
2/3 Do. A} — САЛМ PE. deos oca ae 5 —5} 1 3 9| Feb, Aug | | Da 88 Cant Boc Ше Debe ДК: 100 —104 | 4 16 0 | an. Tuly ou 
44% | Do. 41 per Cent. Ist Mort. Deb. Stock | 1051—1074 4 3 6 | Mar, Sept | Madras Elec. Trams. 5% Deb, St.. B 
Sp ч Rubber, oom Pred b eoe | + сал | 1 7 0 Feb Auss | Manila Elec. Ry. $1,000 ‘Gold Bonds...... | 29 —135 1 2 б M. 132 
5/0 Do. 5 per Cent р К. cade wan БЫ | 4— i | * | е ae Pan SE аЗ 1 = 4 . 
4%, tDo. es Cent. Debs. (red.) .......... 93 —101 | 3 19 0 | April. Oct | | gm e ms Co. Com. St. 5% Gold Bds. 944—954 5 » 6 : | x 
r | =. SET ius Do. 6% 50yr. Mort. Bd (9 -900|602| . M g 
. | Richardsons, Westgarth & Co., Ltd. Ord.| 1— i | T | Nos os 4 аы ЫЗ Ку. St 2 775 41 ^ ан | Hn P 
- Do. ора T r Ce r | 117—727 es May, Nov | pacts (1922) (Nos. 601 to 2,000) b ду, | 101 —103 |4 7 6 | Feb, Aug | C 
43% Do. r Cent. Perp. Deb. Stock... «| 80 —85 | 5.6 0| Jan, July | Do do. (Nos. 1 to 4 MON лаху 102 —104 | 4 6 6 sg | 103 | 
. Simple - "sei dta DIUI ek ny ir КАРЕ | 1j “+ ee Perth Elec. Trams Ord. i srs тубы, | {—} 6 13 4 Мау " | 
ve | Do. [e] ре Се nt. Cum. Pref 5 22 „ 6 е | 5 —9ot | 6 | 2 | Do. T t Mt. Db. Stock t е S a RS | 101 —104 4 16 0 ]ап ds . m i 
39/0 | Telegraph Construction & Maintenance. 34 —35} | 5 16 0 | Маг, July | Ra ач Elec. Trams & Supply Co. 6% | 
4% | Do. 4 per Cent. Deb. Bonds (1909) ....| 100 —102 3 !8 O | Jan, July Cum. pf с н e a абы. Si—SE 5 2 6 : | 5 
1/0 Vickers, Sons & Maxim, Ltd., Ord........ | 2k—23l 49 0 ee De. ie ist Mart Deb. р 99 —101 | 419 0 ] | zi 
0/6 | tDo. 5 per Cent. non-Cum. Preference. IR- IAN |4 4 3 | RO andis bari apr ce HM a og 14 2 0 98 
5% | tDo. 5 per Cent, non-Cum. Preferred. 109 —112 1411 O Р 5 é A er T Bick "| 97 —9E 5 2 0 | 9; 
4% | Do. 4 per Cent Ist Mort. Db. Sk. (red)| 102 —101 | 3 :6 9. June, Dec еер | 378,212 ШОШ. 
9% | Do. 44 per Cent, 2nd Mort, Deb. (red.)| 104 —106 | 4 5 0 | June, Dec | See Paulo a Light A Power Gol е 
5% | Do. 5 pe ет Cent. 3га Mort. Deb s спір...) 105 —107 4 13 6 a | Wie Stack: TRIS Son parties OR "xo 158011521 611 0 Е 8: 
r ЫНЫ PAM ы жа Кы ы ЕС A Do. SperCent ist Mt. $500 Bb. (102 —104 | 4 16 0 | June, Dec | 103i 
.. | Willans & Robinson Ord...............| — T pr, 04: —] 4 80 e к ees 
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